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B-1 Selection Guide to
NSK Ball Screw

B-1-1 Features of NSK Ball Screws

(1) Quick delivery

Standard ball screws are for short lead time.

* Precision ball screws with finished shaft end
Compact FA Series, MA Type, FA Type, SA Type,
KA Type

« Precision ball screws with blank shaft end
MS Type, FS Type, SS Type, HSS Type

+ Ball screws for transfer equipment with finished
shaft end
VFA Type, RMA Type

+ Ball screws for transfer equipment with blank shaft
end
RMS Type, R Series

(2) Competitive prices

NSK reduces cost by well-planned mass production
of standardized items. We rank the best in the world
production of ordered items. We are able to offer our
products at competitive prices by producing similar
items in the same production group.

(3) Unparalleled accuracy
NSK utilizes its unique grinding technique and
measuring equipment for topnotch precision.

(4) Superb durability
NSK uses thoroughly purified alloy steel for superb
durability.

(5) No backlash, and unparalleled rigidity
NSK ball screws use Gothic arch grooves as shown
in Fig. 1.1 to minimize the clearance between the
balls and grooves. Further, an application of preload
makes no backlash possible. As providing controlled
preload is easy, appropriate rigidity is obtained.

As the Gothic arch also minimizes the clearance
between the balls and the grooves, the backlash is
minimized without applying preload.

Fig. 1.1 Ball groove profile of NSK ball screw
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(6) Smooth movement assures high efficiency
When the circular-arc groove is used for the ball
screws, balls are wedging into the grooves of ball
nut and ball screw shaft. But this phenomenon does
not happen in the Gothic arch groove. The Gothic arch
groove, along with the low friction that is inherent
nature of ball screw, is accountable for a smooth
and highly efficient conversion of motion as shown
in Fig. 1.2.
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(7) Optimal units available

Utilizing bearing technology, NSK produces high
quality support units (for light load type to be used
for small equipment and heavy load type to be
used for machine tools) which are exclusive for ball
screws. These units are standardized.

NSK also offers quality-assured accessories such
as lock nuts to tighten bearings, travel stoppers to
prevent overrun, and sealing units to cool hollow
shaft ball screws.
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Fig. 1.2 Mechanical efficiency of ball screws
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B-1-2 Structure of a Ball Screw

Balls are placed between the screw shaft and nut,
and roll. This system is called a "ball screw." To
keep the balls recirculating continually, this system
requires a screw shaft, a nut, balls, and recirculation
components as basic items. A ball screw has the
following functions.

(1) Converting motion: Changing rotary motion
to linear motion (normal
operation); Changing linear
motion to rotary motion
efficiently (back-drive
operation).

(2) Increasing power: A small torque is converted to a
large thrust force.

(3) Positioning: Sets accurate position in linear

motion.

Table 2.1 Ball screw recirculation system

End deflector type

Ball return tube type

Ball nut

End deflector Ball recirculation hole

S LEReLe
151511208

[Structure]
Balls are smoothly picked up in the tangential
direction at the end of nut, and recirculated
via a hole in the nut.
If the balls are picked up at the middle of the
nut, it is called middle deflector type.

[Features]
- Small nut outside diameter allows compact
nut design.
- Low noise, high speed.

Return tube Screw shaft

B

[Structure]
Balls are recirculating through a pipe (ball
return tube) of optimized size, bridging the
start and end of recirculation.

[Features]
- Adapt to various specifications. (screw shaft
diameter, lead)
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B-1-2.1 Ball Recirculation System

A ball recirculation system is categorically most
important, as well as the preload system, to classify
the structure of ball screw.

As shown in Table 2.1, four types of ball recirculation
system are used for the NSK ball screws.

Deflector (bridge) type

End cap type

Ball nut

Deflector
(bridge type)

[Structure]
Balls are recirculated by a horseshoe shaped
deflector bridging the adjacent ball thread

grooves.

[Features]
- Suitable for fine lead ball screws.
- Small nut outside diameter, allows compact

nut design.

Ball recirculation hole
Ball nut

et

Screw shaft

[Structure]
Balls are picked up by an end cap placed at
both ends of the nut, and recirculated via a
hole through the nut.

[Features]
- Suitable for large lead ball screws.
- Not universal due to complex recirculation
structure.
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B-1-2.2 Preload system
There are four systems to apply preload to NSK ball
screws depending on the application.

Table 2.2 Preload system for ball screws

Preload system Double nut preload (D-Preload) Offset preload (Z-Preload) Oversize ball preload (P-Preload) Spring preloaded double nut (J-Preload)
—I Ballnut A Spacer Ball nut B —| Ball nut Ball nut Ball nut A Spring Ball nut B
OOy OO0 OO ORORO

i\ VAT

\‘\”\’\\
RARBARIRARIRY

T i\i\‘l\l\\ )
Ul ALY

i

i i

K——1 Main external load

Tension Tension =

Tension Tension ;

Struct — Spacer —_— Lead lead+a _, lead Lead Lead Spring 2
rueture Ball nut A Ball nut B Ball nut A Ball nut B S

Ball nut

Screw shaft Screw shaft =~ Scresha ft Screw shaft
Ball nut Spacer ball
}\ N
- 3

_—

Screw shaft  Load ball

Uses two nuts, and inserts a spacer between To apply preload, the lead near the center of Balls slightly larger than the ball groove space | A spring is used as a spacer of D-Preload.
them to apply the preload. the nut is offset by the volume equivalent to (over-size balls) are inserted to allow them to Must be used with discretion in its varied
o In general, a spacer is thicker (by the preload (o). contact at four points. rigidity by load direction.
Description | deformation equivalent to the preload) than This method is like to creating a preload Provides better torque characteristics in the
the actual space between two nuts. system similar to the double nut preload (D- low torque range.
However, a thin spacer is inserted in some preload) by a single ball nut, thus enabling a
cases. compact nut design.
Nut length Long Medium Short Long
Torque
characteristics o o ) )
Rigidity O ©) O A
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B-1-3 Ball Screw Series

B-1-3.1 Ball Screw Classification

Ball screws

Ball screw
—{ Standard ball screws #4 Finished shaft end }——‘ Compact FA Series ‘ Page B107 accessories
—‘ MA Type, Miniature, fine lead ball screws ‘ Page B159 Subport units
|| >upp N . For small equipment, light load ‘ Page B392
—‘ FA Type for small equipment ‘ Page B181 (Support bearing units for ball screw)
_‘ SA Type for machine tools ‘ Page B217 For machine tools, high speed and high load ‘ Page B405
—‘ KA Type, Stainless steel product ‘ Page B273 Lock nuts | Page B409
—‘ VFA Type, RMA Type for transfer equipment ‘ Page B349 Grease units | Page B413
4{ High speed SS Series ‘ Page B147 —{ Travel stoppers (available on request) | Page B414
Blank shaft end —‘ MS Type, Miniature, fine lead ball screws ‘ Page B301 Ball screw support bearings
NSKHPS™ NSKTAC C series Page B415
—‘ FS Type for small equipment ‘ Page B309
—‘ SS Type for machine tools ‘ Page B321 || Ball screw support b.earings Page B423
NSKHPS™ BSBD series
—‘ RMS Type, R Series for transfer equipment ‘ Page B371
—{ Standard nut ball screws }7—{ End deflector type | Page B431 g
High-speed and low-noise operation, and compact nut outside diameter £
Awide variety of combinations of screw diameters and leads ‘2
—< Tube type | Page B437
Standard ball recirculation system for ball screws
Awide variety of combinations of screw diameters and leads
—( Deflector (bridge) type | Page B471
Aball recirculation system that facilitates the most compact nut diameter
Suitable for fing lead ball screws
—{ End cap type | Page B485
Ball screws with high helix lead and multiple start threads
High-speed, high-load capacity
—{ Application-oriented ball screws }7—{ For high-speed machine tools }—— HMD Type Page B495
Features and application examples — HMS Type Page B499
are shown on page B493.
'—| HMC Type Page B503
—{ BSL™ Type for miniature lathes Page B509
] For high-load drives |- HTF-SRC Type | Page B513
— HTF-SRD Type Page B517
'— HTF Type Page B521
Lead classification
- - {{ VSS Type Page B533
environment BaIIAscrew with X1 seals for cont.ammated Page B537 Classification Lead rath
environments and grease retention K = lead I/ shaft diameterd
—{ TW Series for twin drives Page B541 Fine K< 05
Hollow shaft ball screws | Page B542 K
For high precision machine tools 9 Medium 05<K<1
Nut cooling ball screws | Page B547 A )
High helix 1<K<2
ND Series for nut rotatable drives Page B551
i i <
> Series for robots Page B559 Ui el et 2=K
Ball Screw with L1 Seal designed for Minimal Grease Splatter | Page B571
B7 Ball screws equipped with NSK K1™ Lubrication Units| Page B575 B8
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B-1-3.2 Product Externals
(1) Ball screws

@Standard ball screws

Fig. 3.1 Finished shaft end compact FA Series Page B107

Fig. 3.6 Finished shaft end VFA type for transfer equipment Page B349

I EE T I I A LI T A L
LA L )

MaJag |[eg

Fig. 3.2 Blank shaft end high-speed SS Series Page B147 oesseeseaaiiLere LAl = AR SRS

Fig. 3.7 Finished shaft end RMA type and blank shaft end RMS type for transfer equipment Page B349

Fig. 3.3 Finished shaft end MA type, FA type and SA type Page B157

Page B349

Fig. 3.4 Finished shaft end KA type Page B273

Fig. 3.5 Blank shaft end MS type, FS type and SS type Page B299 Fig. 3.9 R series nut assembly for transfer
equipment Page B349
B9 B10



@Standard nut ball screws

fRtttEEnethEnan

Fig. 3.10 End deflector type Page B431

Fig. 3.11 Tube type

Page B437

3"%

Fig. 3.12 Deflector (bridge) type Page B471

@Application-oriented ball screws

Fig. 3.13 End cap type

Fig. 3.14 HMD type for high-speed machine tools
Page B495
B11

Fig. 3.15 HMS type for high-speed machine tools

Page B499

Fig. 3.16 HMC type for high-speed machine tools
Page B503

Fig. 3.17 BSL™ type for miniature lathes

Page B509

MaJag |[eg

Fig. 3.18 HTF-SRC type for high-load drives
Page B513

Fig. 3.19 HTF-SRD type for high-load drives

Fig. 3.20 HTF type for high-load drives
Page B521

Page B517

B12
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Page B551

Fig. 3.21 VSS type for contaminated Fig. 3.22 Ball screw with X1 seals for contaminated Fig. 3.26 ND series for nut-rotatable drives

environments Page B533 environments and grease retention Page B537

MaJag |[eg

\As .
Fig. 3.23 TW series for twin-drive systems Fig. 3.24 Nut cooling ball screws for high Fig. 3.27 X series for robots
Page B541 precision machine tools Page B547

Page B559

V'7a 4

Fig. 3.25 Hollow shaft ball screws for high-precision machine tools Page B542 Fig. 3.28 Ball Screw with L1 Seal designed for Fig. 3.29 Ball screws equipped with NSK K1™
Minimal Grease Splatter Page B571 lubrication units Page B575
B14
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(2) Standard accessories

Fig. 3.29 Support units Page B392
(for small equipment, light load)

Fig. 3.30 Support units

Page B392
(for small equipment, light load, low-profile)

Fig. 3.31 Support kits for RMA and RMS types
Page B401

Fig. 3.32 Support unit for VFA type Page B402

(simple support side)

Fig. 3.33 Support units Page B407
(for machine tools, high speed, heavy load)

B15

Fig. 3.34 Lock nuts for light load Page B409

NSK

Fig. 3.35 Lock nuts for high load

Page B410

Fig. 3.36 NSK hand grease pump unit Page D19

MaJag |[eg

Fig. 3.37 NSK grease

Page

B413, D19

Fig. 3.38 Travel stoppers

(by order)

Page B414

Fig. 3.39 Ball screw support be
NSKTAC C series

aring

s NSKHPS™
Page B415

Fig. 3.40 Ball screw support bearings NSKHPS™

BSBD series

Page B423

B16



B-1-4 Procedures to Select Ball Screw

B-1-4.1 Flow Chart for Selection

When selecting a ball screw, you have to review a
variety of use conditions and requirements such as
applied loads, speeds, motion strokes, positioning
accuracy, required life and operating environment.
You require a multiple inspection because some of
these conditions force a ball screw to have conflicting
characteristics.

(1) Standard ball screw

The chart below is one of the selection procedures.
To take advantage of prompt delivery and reasonable
prices, this procedure focuses on the standardized
ball screws.

NSK offers a ball screw selection program, and also
has a service to select appropriate items using data
file compiled by our knowledge and experience.

(2) Made-to-order ball screws

Dimensions and specifications can be decided
individually for the application-oriented ball screws
and standard nut ball screws. Procedures are as
follows. Refer to the selection exercises on page
B87.

Table 4.4 is "Combinations of screw shaft diameter
and leads for basic type ball screw." Please consult

NSK if you require the types that are not listed in the

table.

Use conditions
Load, speed, stroke, accuracy,

required life (environment) g

v

Basic factors

Select screw shaft diameter, lead, nut. Page B21, B429, B491

Select setting stroke, screw shaft length. Page B25

Accuracy grade (CO to Ct10) 5
Screw shaft diameter %
Lead cg
Stroke Page B19 and B37

Page B26, B429

G Select the ball nut type

Finished shaft end NO
» Compact FA Series, MA Type, FA Type, SA Type, KA Type, VFA Type,

Are there standard items?

RMA Type Blank shaft end Select the shaft end shape. Page B27, B29
« HSS Type, MS Type, FS Type, SS Type, RMS Type, R Series Page B21-B24
: VES Basic safety check
- asic safety checks
NG Ba3|c.safety c':he.cks' Is it in the dimension table fo Ne (1) Static load limitation Pade Bu
(1) Static load limitation Page B44 t ! : 5 r (2) Permissible rotational speed Page B47
(2) Permissible rotational speed Page B47 made-to-order ball screws? Nut (3) Life expectancy Page B53
(3) Life expectancy Page B53 shape, shaft end.
L ok Lo
Factors to be checked to satisfy a need YES NO e i chec':ked o ey s s
(1) Thermal expansion and lead accuracy Page B40 NG (1) Thermal expansion and lead accuracy Page BA0
NG (2) Rigidity Page B56 See page B18. Consult NSK. (2) ngldlty Page B56
(3) Drive torque Page B62 (e IR oI LT Page B62
(4) Lubrication, rust prevention, dust prevention Page B67 {4) Lubrication, rust prevention, dust prevention Page B67
(5) Safety syst’em Considerat,ion to assembly Page B&3 (5) Safety system, consideration to assembly Page B83
IT o d Lok
Summary of technical data for ordering  Page B31 Summary of technical data for ordering Page B33

B17 B18



B-1-4.2 Accuracy Grades

Table 4.1 shows examples of how to select accuracy
grade for a specific use. These practical cases are
based on NSK's experience. The circles indicate the
range of the accuracy grade in actual use. The double
circles indicate accuracy grades most frequently used
among the cases marked with the single circle. These

symbols help to select the accuracy grade of ball
screws temporarily. To confirm whether a specific
ball screw accuracy grade satisfies requirements in
positioning accuracy in actual use, refer to "Technical
Description" and "Mean travel deviation and travel
variation." (page B38)

NSK

B-1-4.3 Axial Play

Table 4.2 indicates the combinations of NSK ball
screw accuracy grades and axial play. Select an
axial play which satisfies the required accuracy in
backlash, positioning and repeatability. Ranges of
available ball thread effective length in relation to
accuracy grade and axial play are shown in Table 4.3.

range, the axial play may become partially negative
(preloaded condition).

For the axial play of Ct10 grade (ball screws
for transfer equipment), refer to the R series
dimension tables.

Table 4.1 Accuracy grades of ball screw and their application

NC machine tools
S 3
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Please note that if the effective length exceeds the

Table 4.2 Combinations of accuracy grades and axial play

Axial V4 T S N L
play 0mm 0.005 mm 0.020 mm 0.050 mm 0.3 mm
Accuracy grade (Preload) orless orless or less or less
co Ccoz cot — — —
c1 C1z c1T — — — s
C2 C2z cat — — — %
c3 caz caT C3S — — g
C5 CbZ CoT CES C5N —
Ct7 — — C7S C7N —

The combination codes shown in the table are NSK reference number.

Table 4.3 Maximum effective thread length in combination of accuracy grade and axial play

Unit: mm
Effective length of the screw thread (maximum)
Screw shaft - -
) Axial play T (0.005 mm or under) Axial play S (0.020 mm or under)
diameter
Cco-C3 C5 Cc3 C5 Ct7
4- 6 80 100 80 100 —
8- 10 250 200 250 300 —
12- 16 500 400 500 600 700
20- 25 800 700 1000 1000 1000
28- 40 1 000 800 2 000 1500 1 500
45 - 63 1200 1000 2500 2 000 2 000
80-125 — — 4000 3 000 3 000

Note: Refer to Table 4.8 (page B25) for the available length of screw shaft (maximum length). Also, axial play
of code N does not become partial negative play if it is within the available range of effective ball thread
length.
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Table 4.5 Screw shaft diameter, lead and stroke of KA type in stainless steel product Unit: mm

Stroke
. Shaft dia.| Lead
B-1-4.4 Screw Shaft Diameter, Lead, and (1) Standard ball screw = 1 = 1.50 =200 | -250 | -300 | —350 | —450 | -500 | -660 |-1050
Stroke ] °
Choose a screw shaft diameter and stroke based on Tables 4.4 and 4.5 show the combinations of ball 8 2 [)
the allowable space for ball screw installation. A lead screw shaft diameter and leads, and range of stroke. 10 2 (]
should be set based on the required running speed, From these tables, select the closest values to ‘21 : ° L
and should give some allowance to the maximum the shaft diameter, lead, and stroke which had 12 5 ® ®
rotational speed of the motor. been selected previously. Also, confirm detailed 10 ) [
specifications and sizes in "Dimensional table of 15 10 : : :
n 20
age B105).
standard ball screw" (pag ) 6 5 ° °
20 20 ® ® ®
- @®mark; PSS type, USS type, FSS type: Omark; MA type, FA type, SA type: Amark; HSS type .
Table 4.4 Screw shaft diameter, lead and stroke of standard ball screw Amarks MS type, FS type, S type: 'mark: VFA type: Bimark: RMA type: CJmark: RMS type Unit: mm
. Stroki Stroki
Shaftdia) Lead —5 —T00 =50 [ =200 [ =250 [ =300 26 T =400 =450 [ =500 | =550 [ —600 | 650 00 =750 | =500 [ =550 [ =900 [ =950 [=TT00 |~ T200 [~ 1300 [~ T400 =500 =T 700 [ =200 =300
a T
1 O _[0a [OF 1
6 8 ®
2 ®
1 [OF @) N i
1.5 QA @) A [l
8 2 O O [}
10 [ ] -]
16 ) =
2 O 08 (07 [ >
10 5'5 o o 8 or O N 3
+ Cm—— s 3 7 g
” 5 %) oo 1805 O ® (ONEN Z-N B ) ®
10 @) Ay O/ [ ] (G2 K ) O/ ®
20 [ ] ® [ ] [ ) [ ]
30 [) ® ® ® [)
14 > - o O o O o e 5 3 Q S
0 §<%> % 0 go—?gw § ;Uo %o—?gw g * o [ 10r-v [ Tor
= 20 eC [ O ®0 [ O [eO/ [ O [ @0 [ O [eQs [ O& 3& [ 10) @0/ [ & [ JOZ
30 [) [) ® ) ® ® ® ® )
2 C C (@) O~ (@) A
25 O Q [@] (O Q I
16 5 (@] Q Q Q AN Q Q AN
16 O O O O (@] O (@) O [@Y-N O O O @) [OY-N
35 - Q - Q — (@) A OA
; e e e
» 30 9 £ o e o o o e emm *S orSmm
% % s ) () ) Do e s=g
4 [@] [@] A [@] Q AN [@] A
5 A A A A A A A A
1 g o O %Ai [) = [ J@] QE:) [) 2 [ )] ?% ® : [ ]@] z .QA U Q A )
25 20 ® ) ® [ ) 0 1% o0 @) ®
25 ® @) [ ) :}) :9 i_%m O T e0 [e 2
£ s :Si o . e T
28 5 O O Q QA O (@) Q QA OA 8 O %) [OF-
6 Q [OZ Q A Q A Q Q A
5 @) O Q AZT O @] Q TOAxT O @) Q O~ AL Q (@) OA [ Ox Oa [ Oz A
6 [@] @] [@] A [@] O (@] oA O O (@] A
32 8 Q Q A Q @] I Q A
10 O O AL [OY-N O AL [OY-N O O A [@F VA Q (@Y VA O [@F VA
: s .
36 10 Q O Q Ay [OF-N O Q 4 O O (O AN
5 O O AN O [@) A O iy
8 O Q AN O O 04 @] AN
40 0 O O A (@] AN [OY-N O (@] A (@7 VA O Q [OF O OA o4 Qan
2 O O (@2 AN OA O O AN AN O OAA
6 A A A
20 A A A
45 0 [@) i QAN [@) AN O QAL
50 0 O O AN @) O O4& TOAA O A OA A O4A TOAA
2 A A A

Note: See Table 4.5 for KA Type in stainless steel product.
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Table 4.6 Screw shaft diameter, lead and standard screw shaft length of R Series Unit: mm

Screw shaft

Standard screw shaft length

diameter Lead 400 500 800 1 000 1 500 2 000 2 500 3 000 4 000 5 000
3 ® 0
10 6 0 °
8 ° °
12 12 ° °
4 ® 0
4 5 D) °
15 20 0 0 0
10 ° ° 0
16 16 ® ® ®
32 0 0 0
18 8 0 ° 0
5 ® ° 0
2 10 ° 0 0
20 ° ° 0
20 ° ° 0 ®
5 0 0 0
’5 10 ° 0 0
25 ° ® ®
50 ° 0 0
28 6 ° ° °
10 ° ® 0
32 32 ® ° °
o4 ° 0 0 0
36 10 [ ) [ ] [
10 0 0 0
40 20 0 0 0
80 ® ® ® ®
45 12 [ ) [ ) [
10 0 0 0
50 16 [ ] [ ] [
50 ® ® ®
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(2) Made-to-order ball screws

Table 4.7 shows the combinations of screw
shaft diameter and leads for made-to-order
ball screws. For details, refer to the dimension
tables from pages B429 and B491.

Table 4.7 Combinations of screw shaft diameter and leads for typical ball screw  Unit: mm

Lead
s\ (05| 1 15| 2 (253 |4 |56 |8]|10[12]14[15]16|20{25|30|32 36|40 50|60 |64 80 [100
4D |D
6/D|D D s s
s|D|D|D|D s s
10 D D|D 75 s
12 D DID|[D|T]sT ST sc| |s
14 D D T T
15 5 ST SHE g
16 D|D 7|7 T.C C C
ST[TD ST
20 D e " s scl Isc
STl L[5T ST
25 D T E I TeoE T{s7% | s s.C c
28 T
ST ST
32 D T |ST|7p|T.0|D.B[ST svISTITN|  |cv s.C
D B VN
VF N
36 st T| [5|sF S.H|sH
40 D 70|TD|TD|ST|S.T STls hlS Tls 1| THI | (S:$ s
e e Y b S HIENSH| N Q
45 ey SH[S.HIS,H|S,H| H | H
ST
sT|sT sTIsTlsTle JTH|  [TN|S
50 To|To[To|S B F AR ! ch s
55 TE[F|F FlH H
63 D|D|TD|DF| F F TiED F F TF| T
80 TD|TD| F TF|TP| F F
100 D |TD TF|™P| F
120 FIF|F
125 T[T
140 FIF|F|F
160 FlF|F
200 FlF
T: Tube type S: End deflector type N: ND Series
D: Deflector(bridge) type ~ H: HMC type, HMD type B: BSL type
C: End cap type F: HTF-SRC, HTF-SRD, HTF type V: VSS type
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B-1-4.5 Manufacturing Capability for Screw Shaft

Table 4.8 shows the manufacturing capability for
the screw shaft overall length for each accuracy
grade. The capability of large ball screw whose
shaft diameter exceeds 100 mm is limited due to the

weight (indicated by * asterisk in the table). Please
consult NSK in such a case.

Also consult NSK if the screw shaft size you desire
exceeds the size listed in Table 4.8.

Table 4.8 Manufacturing capability of screw shaft

Unit: mm
Accuracy
Screw grade Co C1 C2 C3 C5 Ct7 Ct10
shaft diameter
4 90 110 120 140 140 140 =
6 150 180 200 250 250 250 —
8 240 280 340 340 340 340 =
10 350 400 500 500 500 550 800
12 450 500 650 700 750 800 800
14 600 650 750 800 1000 1000 1000
15 600 700 800 900 1250 1250 1500
16 600 750 900 1000 1500 1500 1500
18 = == == = = = 1500
20 850 1000 1200 1400 1900 1900 2 000
25 1100 1400 1 600 1900 2 500 2 500 2 500
28 1100 1400 1600 1900 2 500 2 500 2 500
32 1500 1750 2 250 2 500 3200 3200 3 000 (4 000)
36 1500 1750 2 250 2 500 3200 3500 3000
40 2 000 2 400 3 000 3400 3800 4 300 4000 (5 000)
45 2000 2400 3000 3400 4000 4500 4000
50 2 000 3200 4 000 4500 5000 5 750 4 000
55 2000 4000 5000 5800 6 000 6 000 —
63 2 000 4 000 5000 6 000 6 800 7 700 —
80 — 4000 6 300 8200 9200 10 000 —

100 = 4 000 6 300 10 000 12 500 13 500 =
#1720 — — — — — 13 500 —
*125 — = = 10 000 13 500 13 500 =
*140 — — — — — 10 000 —
*160 = = = = = 8 000 =
%200 — — — — — 5000 —

Notes: 1. Values in parentheses of Ct10 are applicable to the ultra high helix lead (I/d>2). Refer to dimension tables on B385

and following pages for details.

2. Please note that the range for small leads (3 mm or under) are also limited by the screw length.

B25

NSK

B-1-4.6 Outside Shapes of Ball Nut

(1) Flange shape

Fig. 4.1 shows the available flange shape.
Select the appropriate shape according to the
nut installation condition. (Fig. 4.2)

Circular shape Il Rectangular shape
Fig. 4.1 Flange shape

Mounting center
height of ball screw

Fig. 4.2 Installation example

(2) Shapes of nut cross section
Cross-section of nuts are shown in Fig. 4.3. For
detailed dimensions, refer to dimension table of nut.

@ Circular (round)
The ball recirculation components are contained
inside the circumference of the nut. It can be
inserted in a round hole.

@ Tube-projecting type
This shape is unique to the tube recirculation
type. The nut outside diameter is small. However
some recess must be given for housing because
the ball recirculation tube protrudes from the
circumference of the nut.

Circular (round)

Tube-projecting type

Fig. 4.3 Shape of the cross section of nut
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B-1-4.7 Shaft End Configuration

(1) Standard shaft end dimensions
Tables 4.9 and 4.10 show shaft end types for NSK
standard support units.

Refer to the dimension tables below when designing me §
shaft ends of standard ball screw.
$ . 4 | LD
X=Hh m k } 3 S— ¥ IS } S—
/-!\ —3) X/ 3 o 8 5 ] b L
Z__X B \I/ mLp nL
L Ls
pam| mLi lh.] B
H s Ly L Shape I Shape I
Section X-X
[~
Fig. 4.4 Configuration of standard shaft end (drive side) Fig. 4.5 Standard shaft end configuration (opposite to the drive side) %
(x]
B
Table 4.9 Dimensions of shaft ends (drive side) Table 4.10 Dimensions of shaft ends (opposite to the drive side) =
Unit: mm Unit: mm
Screw | Bearing journal Thread Drive section |Sealsection| Hexagon hole [Wrench flats Support Serew shaft Bearing journal | Thread for lock nut | Retainer ring groove | Hexagonal hole R%‘]{g%%%é’mg
hatt [ Ousd - - X T W ) diameter | Shape | Quiside| Length | Nominal spec. | Length | Width | §roayg. |Groove position| Ve, 2c05s| Depth c :
s i1 i . onat S enoo 5| 5 e Tpeorn [T fiogn | __un i D S 7 A 2
d d, L m, mL, | d, L | k ds B h H S Reference No. 8 i 6 9 — — 08 57 68 — — WBK08S-01
6 T o [ oa/Moors] 7 | eol 7ol = 58 | — [— | 8 | #oWhKosotaWokost1 o {01 6] ol — | —los | 57168 ] [— ] WoKoESOT
. XU, . . — . — — . a -
8 8 | 27 M8x1 9 6 [10 |[—] 115 [ — | — [ 10 [ 5.5|WBK08-01A[WBK08-11 12 L 8 10 — — 109 2L 0 — — IS IQEAT]
10 8 | 27 | Msxl 9 | 6 |10 |—| 115 | — | — [ 10 | 55|WBKOB-0IA|WBKO08 11 14 0 | 10 ] 2202 | — — |16 ] 96] 9156 | 4 6 WBK125-01
12 10 [ 30 [ M1ox1 [ 10 [ 8 [15 [—]| 14 — | — [ 12 | 6.5 |WBK10-01A[WBK10-11 15 I 10 | 22(12) - — | 115 | 96| 9.15 4 6 WBK12S-01
14 12 30 [ M12x1 | 10 [10 [15 [ 3] 15 4 6 | 12 | 6.5 |WBKI12-01A[WBK12-11 16 il 10 | 2202 — — | 115 ] 96| 915 4 6 WBK12S-01
15 12 [ 30 [ M12x1 [ 10 [10 [15 [ 3] 15 4 6 | 12 | 6.5 |WBKI12-01A[WBK12-11 20 I 15 | 25(13) — — [ 115 | 123 [ 1015 5 7 WBK15S-01
T YT 0 T - 31 ST N e Do} 1o [ — | — 115519 [1635] 6 ] 8]  WBKa0SOr
X . o a -
20 57 & [ mana [ 23 [12 |29 | 4] 20 5 | 7 |22 [0 WBK17DF31H 25 i 20 | 58 | M20x1 | 16 | — | — | — 6 | & [wBK20-01 | WBK20-11
95 | 20 [ 563 [ M20xi [ 16 [15 |27 | 5] 25 6 | 8 | 22 |10 | WBK20-01 [WBK20-11 20 | 81 | M20x1 | 23 | — | — | — 6 8 WBK20DF-31H
20 [ 81 [ M20x1 [ 23 |15 [39 | 5] 25 6 8 [ 22 10 WBK20DF-31H I 20 19 — — | 13519 15.35 6 8 WBK20S-01
28 20 |53 | M20x1 | 16 |15 |27 | 5] 25 6 8 | 22 [ 10 | WBK20-01 [WBK20-11 28 I 20 53 | M20x1 | 16 = — — 6 8 | WBK20-01 [ WBK20-11
20 [ 81 [ M20x1 [ 23 |15 [39 | 5] 28 6 8 [ 24 [12 WBK20DF-31H I 20 81 M20x1 | 23 — — — 6 8 WBK20DF-31H
2 oo vt 28 o Tor Tel s T8 Tio o Tia 1 biatbram " D25} 20 [ — |- 1155[239[1635] 6 |10 ] WeKzsOW
X . !
25 [104 |[M25x1.5]| 26 [20 |51 6| 32 8 [ 10 [ 27 [12 WBK25DFD-31H 32 i 25 62 |M25x1.5] 20 — — — & 10 |WBK25-01W] WBK25-11
26 |30 | 89 [M30x15] 26 [25 |61 | 8] 36 [10 [12 [ 30 [13 WBK30DF-31H 25 | 8 [M25x16] 26 | — | — | — 8 | 10 VWBK25DF-31H
30 [104 |[M30x1.5] 26 [25 |61 8| 36 10 [ 12 [ 30 [13 WBK30DFD-31H 36 I 25 20 — — | 135|239 | 1635 | 10 12 (6205)
30 [ 89 |[M30x1.5] 26 |25 |61 8] 40 10 12 [ — [—= WBK30DF-31H I 25 89 |[M25x1.6| 26 — — — 10 12 WBK25DF-31H
40
30 [104 |[M30x1.5] 26 |25 |61 8| 40 10 [12 [ — [ = WBK30DFD-31H 40 I 30 22 — — | 175 [ 286 | 17.75 | 10 12 (6206)
5 5o Tios [Mamae] 30 T30 Tes Tal 4 112 T1a T — = | WeKksedmoaiH L [ 30 | 8 Iv3oas| 26 | — | — 1 — [10 12| WBKIODRSIH
X . — — =
50 |40 [ 92 [M40x15[ 30 [35 [78 [10] &0 14 18 | — [— WBK40DF-31H 45 ]I] 35 25 — — [ 175138 1875 | 12 14 Loz
40 107 |M40x1.5] 30 |35 |78 |10]| 50 | 14 | 18 | — | — WBK40DFD-31H 35 | 92 |MS5x1.6] 30 | — | — — 12| 14 WBK35DF-31H
Note: Low-profile support unit is available for compact FA Series. 50 i 40 25 — _ 1.96 | 38 19.95 14 18 (6208)
I 40 92 |[M40x1.5| 30 — — — 14 18 WBK40DF-31H
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(2) Shaft end configuration of R series ball screws for transfer equipment
Tables 4.11 and 4.12 show shaft end types for R Series.

NSK

Fig. 4.7 Shaft end configuration of R Series (opposite to the drive side)

édn

¢d

()
$ds
Ssisl
i

nL

Lg

X I| m1 k
l \ o = ——f— S
\ , 8- o 3 ;——4{::::{ S #
X-dj j mi <A
S L4 Lo
Section X-X
Fig. 4.6 R Series shaft end (drive side)
Table 4.11 Dimensions of R Series shaft ends (drive side)
Unit: mm
Screw | Bearing journal | Thread for lock nut| Spacer Drive section Hexagonal hole| Wrench flat Support
shaft | Outside [Length| Nominal spec | Length | Width |Outside | Length | Key | Width |Depth| Width |Length unit
diameter |diameter diameter width |across flats across flats
d d, L, m, mL, E a, L, k B h H S Reference No.
10 6 | 27 | M6x0.75 7 50| 45| 75| — | — — 8 4.5 |WBK06-01A [WBK06-11
12 8 | 32 M8x1 9 55| 6 |10 — | — — 10 5.5 [WBK08-01A [WBK08-11
14 10 | 35 M10x1 10 55| 8 |15 — | — — 12 6.5 |WBK10-01A |WBK10-11
15 10 | 35 M10x1 10 55| 8 |15 — | — — 12 6.5 |WBK10-01A |WBK10-11
16 12 | 35 M12x1 10 56 [10 |15 8 4 6 12 6.5 |WBK12-01A |WBK12-11
18 12 | 35 M12x1 10 5.6 [10 |15 3 4 6 12 6.5 |WBK12-01A |WBK12-11
20 15 | 50 M15x1 15 [ 10 12 |20 4 5 7 17 8.5 |WBK15-01A |WBK15-11
25 17 | 53 M17x1 17 7 15 |27 5 6 8 22 |10 |WBK17-01A —
20 | 64 M20x1 16 |11 15 |27 5 6 8 22 |10 |WBK20-01 [WBK20-11
28 20 | 64 M20x1 16 |11 15 |27 5 6 8 22 |10 |WBK20-01 [WBK20-11
32 25 | 76 | M25x1.5 | 20 |14 |20 |33 6 8 10 27 |12 |WBK25-01W|WBK25-11
36 25 | 76 | M25x1.5 | 20 |14 |20 |33 6 8 10 27 |12 |WBK25-01W|WBK25-11
40 30 | 89 | M30x1.5 | 26 — |25 |61 8 10 12 — — WBK30DF-31H
45 35 | 92 | M35x1.5 | 30 — |30 |63 8 12 14 — — WBK35DF-31H
50 35 | 92 | M35x1.5 | 30 — |30 |63 8 12 14 — — WBK35DF-31H

g
2
Table 4.12 Dimensions of R Series shaft ends (opposite to the drive side) ‘2
Unit: mm
Screw shaft| Bearing journal Retaining ring groove Hexagonal hole Support unit
diameter Qutside Length Width Groove Grque Width Depth Numbers in parentheses are
diameter diameter | position | across flats bearing reference nurbers.
d d, Ly n dn nL B h
10 6 9 0.8 5.7 6.8 — — WBK08S-01(606)
12 8 10 0.9 7.6 7.9 — — WBK10S-01(608)
14 10 12 1.15 9.6 9.15 4 6 WBK12S-01(6000)
15 10 12 1.15 9.6 9.15 4 6 WBK12S-01(6000)
16 10 12 1.15 9.6 9.15 4 6 WBK12S-01(6000)
18 10 12 1.15 9.6 9.15 4 6 WBK12S-01(6000)
20 15 13 1.15 14.3 10.15 5 7 WBK15S-01(6002)
25 17 16 1.15 16.2 13.15 6 8 WBK17S-01(6203)
20 19 1.35 19 15.35 6 8 WBK20S-01(6204)
28 20 19 1.35 19 15.35 6 8 WBK20S-01(6204)
32 25 20 1.35 23.9 16.35 8 10 WBK25S-01W(6205)
36 25 20 1.35 23.9 16.35 8 10 WBK25S-01\W(6205)
40 30 22 1.75 28.6 17.75 10 12 (6206)
45 85 23 1.75 33 18.75 12 14 (6207)
50 35 23 1.75 33 18.75 12 14 (6207)

Note: The dimension d, shall be smaller enough than the minor diameter of the ball screw thread to provide sufficient shoulder

surface for the spacer.

Refer to "Precautions for Designing Ball Screw (page B83)".
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B-1 -5 Wh en P|acing Orders (3) Example of reference number of ball screws for transfer equipment with finished shaft end and blank shaft end
To avoid confusion, please use "reference <>Specification number: V 1 C 7 S 0 0
number" or "specification number" when Specification factors are identified by
inquiring about desired ball screw specifications. alpha-numeric codes. Codes are for easy Ball screws for transfer equipment: VFA, RMA, RMS ’ Screw shaft length (mm)
< Reference n_umber: _ explanation of your requirements. (If you do Screw shaft diameter (mm) Axial play (page B20)
Alpha-numeric codes are assigned to each not use these numbers, please itemize your
ball screw. When placing order, please use requirements.) Lead (mm) Accuracy grade (pages B37 to B42)
this reference number.

B (4) Example of reference number of R series ball screws for transfer equipment
B-1-5.1 When Ordering Standard Ball Screws P auip

Find the reference number from the dimension your local representative.). Nut assembly
table. Enter the reference number in the "Order The following is the flow chart for ordering R L 2 1y A
Form by Fax" (page B34). Send the fax to your standard ball screws. Product code (nut assembly) Seal code S: With seal
local NSK agency (branch office, sales office, or No code: Without seal
i Nut model: RNFTL, RNFBL, RNSTL, Effective turns of balls(number of
classification | Customer—NSK | NSK—Customer | Customer—NSK ! NSK NSK—Customer RNCT and RNFCL turns of balls x number of circuit)
; : ; Screw shaft diameter (mm) Internal design specification code
Standard ficati 3 : i g
Ball W.mmyw i }‘\—OMLJ ......................... ...} Lead (mm) =
S : : : i 1=
- | é 5 | Serew shat RS2510A20 -
Product code (screw shaft) Screw shaft length (in the unit of 100 mm)
(1) Example of reference number for Standard ball screws Compact FA Series and high-speed SS Series Screw shaft diameter (mm) Internal design specification code

Lead (mm)

PSS1520N1D0561

Compact FA PSS, USS, FSS Ball screw shaft length (mm)
High-speed SS: HSS

NSK control No.

Screw shaft diameter (mm)

Lead (mm)

(2) Example of reference number of Standard ball screws

W16 03 FA-7PGX-C5Z32
Product code (ball screw) Lead (mm)

Screw shaft diameter (mm) Axial play (page B20)

Effective threaded length

(in the unit of 100 mm) Accuracy grade (pages B37 to B42)

Standard ball screw: MA, FA, SA, KA Appearance/specification code
MS, FS and SS

Recirculation code (page B3)
Design serial number (No Code:Ball Return Tube Type, G:End Cpa Type, V:Deflector(bridge) Type)

Preload code (page B5)
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B-1-5.2 When Ordering Made-to-Order Ball Screws Fax Order Form

(Make copies for future orders)

sheet on page B531 for NSK high-load drive (1) Standard ball screw

ball screw.
The following is the flow chart for ordering
made-to-order ball screws.

If you would like to discuss technical points
regarding specifications, use the NSK ball screw
technical data sheet as an aid (page B36). For

high-load drive ball screws, use the technical

Company name : Date: Day Month Year

g

Lock nut g

(1) Example of specification number of made-to-order ball screw E
Grease unit

Lead (mm)

Effective turns of balls (number of
turns of balls x number of circuit)

Nut model
Screw shaft diameter (mm)

DFT5010-5LC3Z-850/1230

‘Screw shaft length (mm)

Threaded length (mm)

Axial play (page B20)

Accuracy grade (page B37 to B42)

Direction of turn: No code, right; L, left

(2) Example of reference number of made-to-order ball screw

Product code (Ball Screw) T

Screw shaft diameter (mm)

Effective threaded length
(in the unit of 100 mm)

Design serial number

W5012-26LD-C12Z210

T Lead (mm)

Axial play (page B20)

Accuracy grade (page B37 to B42)

Ball screw specification/appearance

Direction of turn: No code, right; L, left

B33

Classification| Customer—NSK | NSK—Customer | Customer—NSK | NSK NSK—Customer
; | : Address : Telephone :
Specification|.., ! : :
number : : . .

2 _ ; ; Name of person in charge : Section :
5 Specification Drawing Return of :
(%} Your Specification [Reference number) Specification [=**7: :
= Document Request for Confirmation Drawing : . K i : .
@ — i : Product name Specification number Quantity | Desired delivery
5 i+ New Production|==-+-9  Delivery date
z NSK Ball Screw 5 Precision ball screw
8 W Estimate Order et E
§ Hightload Drive L L — R Series ball screw Nut
s Ball Screws P

Technical Data Sheet[* R Series ball screw  Screw shaft

| onnicaT Cata Jneet

Support unit

Describe the shaft end configuration if processing is required (blank shaft end ball screw). In this
case, specify which ball screw in the above list the shaft end shall be processed.
Refer to pages B27 to B30 for shaft end configuration. These pages also show the reference number

for support units.

Drive side

Opposite of drive side
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NSK Ball Screw Technical Data Sheet (example)
(2) Made-to-order ball screw

Company name Date: Day Month Year

Address Telephone

Person in charge Section

Machine which uses the ball screw Machining center Model MC- Application Tuble left/right movement (X axis)

Drawing/rough sketch attached? Yes @

Use conditions

Axial load Rotational speed | Operating hours
Maximum load |9 000 N 20 min 15 % aft rotation - Moving nut @I ope@
Shaft rotation - Moving shaft ~ Back drive operation
Load innormaluse | 4 000 N 360 min! 60 % | Operating conditions | Nut rotation - Moving nut
Nut rotation - Moving shaft  Oscillation
Minimum load | 2 000 N 1 000 min™! 25 %
Degree of vibration shock| Normal
Maximum 1 000 min~! Required life 20 000h
rotational speed
Lubricant Grease/oil (Brand name:NSK GRS AS2 ) Motor in use Company A, Model |
Maker:
Seal Yes No Control system | Company B, Model 2 ( resolution:/um)

Support bearing | Drive side 357AC62DF Opposite to drive side 35TAC62DF

Guide way Sliding ( RA451500GM2-P473-T )
Environment | Temperature (Normal temperature in degrees Celsius) Dust Humidity Gas Liquid (where?) Clean room Invacuum
Schedule for Day Month Year (approx.) | Quantity used Piece
prototype
Date, going in /Month /Year /Lot per machine
production/Quantity
Specification factors of the ball screw
Screw shaft diameter 50 mm Direction of tun right Accuracy grade c2 Screwshaftlength |~ 880 mm Preload 3000 N
Lead 10 mm E?ggﬁi:e turns Axial play 0 mm Overall shaft length| 7 335 mm | Required torque
Nut model | ZFT5010-10 Flange type Circular 1 Nut orientation | Same as shown in the dimension table Opposite

Supplemental explanation/requests
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NSK Ball Screw Technical Data Sheet (example)
(2) Made-to-order ball screw

Company name, Date: Day Month Year
Address Telephone
Person in charge Section
Machine which uses the ball screw Application
Drawing/rough sketch attached? Yes No
Use conditions
Axial load Rotational speed | Operating hours
Maximum load N min~’! % Shaftrotation - Movingnut ~ Normal operation
Shaft rotation - Moving shaft ~ Back drive operation
Load in normal use N min™’ % | Operating conditions | Nut rotation - Moving nut
Nut rotation - Moving shaft ~ Oscillation
Minimum load N min™’! %
Degree of vibration shock
Maximum min~! Required life
rotational speed
Lubricant Grease/oil (Brand name: ) Motor in use
aker:
Seal Yes No Control system (resolution: )
Support bearing | Drive side Opposite to drive side
Guide way Rolling Sliding ( )
Environment | Temperature (Normal temperature in degrees Celsius) Dust Humidity Gas Liquid (where?) Clean room In vacuum
Schedule for Day Month Year (approx.) | Quantity used Piece
prototype
Date, going in /Month /Year /Lot per machine
production/Quantity
Specification factors of the ball screw
Screw shaft diameter Direction of turn Accuracy grade Screw shaft length Preload
Lead Egggﬁi:e turns Axial play Overall shaft length Required torque
Nut model Flange type Nut orientation | Same as shown in the dimension table Opposite
Supplemental explanation/requests
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B-2 Technical Description of Ball Screws

Table 1.2 Tolerance on specified travel (xep) and travel variation (v ,) of the positioning (C type)

B-2-1 Accuracy ball screws Unit: um
Accuracy grade Cco C1 C2 C3 C5

B-2-1.1 Lead Accuracv over orless +ep v, +ep , +ep v, +ep , +ep ,
The lead accuracy of NSK precision ball screws (C0O positioning; Ct system for transportation. Tables 1.2, - 100 8 3 85 5 5 7 8 8 18 18
to C5 grades) conforms to the four characteristics 1.3 and 1.4 show tolerance of each characteristic. 100 200 35 3 45 5 7 7 10 8 20 18
specified in JIS Standards. These characteristics are JIS B1192 sets C type and Cp type standards for 200 315 4 35 6 5 8 7 12 8 23 18
expressed by codes ep, v ,, Vs, and v,,. positioning ball screws. NSK uses the specification 315 400 5 35 7 5 9 7 13 10 25 20
Fig. 1.1 explains the definition of each characteristic, of C type only. JIS B1192 specifies Ct1, 3, and 5 400 500 6 4 3 5 10 7 15 10 27 20
and s.h_ows.allowable value (_)f each. Leads are grade. NSK standards are integrated by C type only. 500 630 6 4 9 6 T 8 16 12 30 23
classified into two categories: C system for Refer to Table 1.2 for C type standard tolerance. g 630 300 7 5 0 7 13 9 8 13 35 25
Useful travel (1) g 800 | 1000 8 6 11 8 15 10 21 15 40 27
Actual travel (la Nominal travel (lo; E 1000 1250 9 6 13 9 18 1 24 16 46 30
Mean travel (m) Specified travel (s % 1250 1600 11 7 15 10 21 13 29 18 54 35
,‘g: < 1600 2 000 18 11 25 15 35 21 65 40
g _g 2 000 2500 22 13 30 18 41 24 77 46
g P / 33":) 2500 | 3150 26 15 36 21 50 29 93 54
E - L == — " W1 3150 | 4000 30 18 44 25 60 35 115 65
s \g\ T — ] 4 000 5000 52 30 72 41 140 77
= Tt 5000 | 6300 65 36 90 50 170 93
4 ' T s 6300 | 8000 110 60 210 | 115
n@ e 8000 | 10000 260 | 140
300 mm N ! 10 000 | 12 500 320 | 170

Fig. 1.1 Definition of lead accuracy

Table 1.1 Terminology in lead accuracy

Term Code Description Tolerance
. Is | The travel compensates the nominal travel for an elongation caused
Specified travel .
by an increase of temperature or load.
T | Value obtained by subtracting the specified travel from the nominal travel
. based on the useful travel. The value is to compensate for the errors caused by
Travel compensation thermal deformation or deformation by load.This value is determined by tests
and experience (see page B39).
Actual travel la | Actually measured travel
Im | Astraight line that demonstrates the direction of actual travel. This straight
Actual mean travel line is obtained from the curve that shows actual travel volume by least-
squares method or by resembling approximation.
Tolerance on specified travel | ep | Obtained by subtracting the specified travel from the actual mean travel. | Table 1.2
Maximum range of the actual travel which is between the two straight
lines drawn parallel to the actual mean travel. There are three categories
as shown below.
Travel variation V., | »Maximum range relative to the effective length of thread. Table 1.2
Vs | « Maximum range relative to the length of 300 mm anywhere within the
effective length of thread. Table1.3,1.4
V. | « Maximum range which corresponds to any single rotation (27 rad.) within Table 1.3
the effective length of thread. avle 1.
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Table 1.3 Tolerance of travel variation relative to 300 mm (v,,) and one
revolution (v,,) of the positioning (C type) ball screws

Unit: um
Accuracy grade Co C1 Cc2 C3 C5
Vig0 85 8 18
Vs 25 8

Note: [ |to JIS B1192 standards. Values in other areas are NSK standards.

Table 1.4 Travel variation (v,,) relative to 300 mm of the transportation (Ct type) ball screws

Unit: um
Accuracy grade Ct7 Ct10
V0 52 210

Note: Tolerance on specified travel (ep) of the transportation (Ct type) ball screws is calculated as follows.

2+lu

ep==53

00 * Vzoo

lu: Effective length of the screw thread
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Example of specifying lead accuracy
<Use Conditions>
Nut model: DFT4010-5
Stroke: 1 000 mm
Positioning accuracy: +0.035 mm/1 000 mm

<Calculation>
Obtain required lead accuracy of a ball screw under these conditions.
(1) Calculate the length of the thread
Stroke + nut length + margin =1 000 + 193 + 100
=1293 (mm)::-—1 300 mm
(2) Calculate lead accuracy
From Table 1.2, obtain the tolerance on specified travel relative to the length
of thread (1 300 mm).
C5 --- £0.054/1 250 - 1 600
C3 .-+ £0.029/1 250 - 1 600
(3) Determine lead accuracy
Positioning accuracy is: xep <+0.035/1 000 mm

Accuracy grade: C3 grade zep = 0.029/length of thread (1 300 mm)
v,=0.018

NSK

B-2-1.2 Thermal Expansion and Target
Value of Specified Travel
(1) Thermal expansion
Thermal expansion of screw shaft induces the
degradation of positioning accuracy of the ball
screws. Thermal expansion of a screw shaft is
calculated as follows.
ALy=p 6+ L(mm) . 1)
In this formula:
AL, : Thermal expansion (mm)
p : Thermal expansion coefficient(12.0x10°°C")
0 : Average temperature rise of screw shaft
(Celsius)
L :Length of screw shaft (mm)

The above formula indicates that when the
temperature rises one degree Celsius, the screw
shaft stretches 12 pm per meter. Ball screw
generates more heat when it is used at high
speed. This causes elongation of the screw
shaft. Although the ball screw lead is ground
into high precision, an elongated screw shaft
due to high temperature rise may not satisfy
required highly accurate positioning.

(2) Countermeasures against temperature rise
Countermeasures against temperature rise of
the ball screw are:

Hollow shaft cooling or nut cooling ball screws
are recommended for operation under high-
speed and high-precision conditions.

(a) Suppress heat generation.

* Do not apply excessive preload to the ball
screw and support bearing.

» Select appropriate lubricant and use it
properly.

* Use higher helix ball screw lead to lower
rotational speed.

(b) Use forced cooling.

* Feed liquid coolant into the hollow shaft
cooling or nut cooling ball screws. - Refer to
the information on hollow shaft ball screw
for high accuracy machine tools in the
section for application-oriented ball screws
(pages B542 to B550).

» Cool screw shaft surface with lubricant oil
or air.

(c) Avoid effects of temperature rise on
positioning.

* Warm up the machine by high speed until
the temperature rise of ball screw shaft
saturates, then maintain it properly.

« Set pre-tension. (Fig. 1.2)

* Set the negative (minus) target value of
specified travel.

* Employ the closed loop control system.

(3) How to determine specified travel

In general, the specified travel of ball screw
is the same as the nominal travel . However,
the specified lead of ball screw is sometimes
set to negative (minus) or positive (plus) to
adjust expansion by temperature rise during
operation, or the elongation/contraction of the
screw shaft by external load. For such occasion,
specify travel compensation (T) when ordering
the ball screw.

As an example, Table 1.5 shows the travel
compensation (T) for typical NC machine tools.

Table 1.5 Travel compensation (T) of specified
travel for typical NC machine tools
Unit: mm
Type of machine|  Axis Travel compensation
(per 1 m)
NC lathes X -0.02— -0.05
z -0.02— -0.03
Machining X, Y -0.03— -0.04
centers Z Differs by structure

(4) How to determine pre-tension force

In order to absorb thermal expansion, pre-
tension can be provided to the screw shaft at
the time of installation. In this case, the pre-
tension is usually equivalent to the expansion
brought about by the temperature rise of 2 to
3°C.

Fig. 1.2 shows the bearing support structure in
such occasion.

Adjusting tension
by

boaring lock mut Applying tension by shim.

Fig. 1.2 Bearing structure to provide pre-tension
B40
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B-2-1.3 Mounting Accuracy and Tolerance
of Ball Screws

Detailed tolerances are specified by JIS B1192. For
reference, Table 1.6 shows standard values of "(7)

NSK

Table 1.6 Total run-out of the screw shaft axis

Unit: um
The accuracy related to mount the ball screws is Total run-out of the screw shaft axi.s (straightness Acouracy grade co 1
specified in the following seven characteristics of the screw shaft)". NSK sets stricter tolerance Nominal diameter | ower ~ s T2 120 22 | 50 ~ s 112 20 32 | 50 | =0
(Fig. 1.3). standards than JIS standards. For accuracy of the over o loss e 112 120 32 50 | 80 5 12 T20 132 150 T80 125
The tolerance is indicated in the specification ball screw installation, refer to "Installation of Ball = T TRRT T T T
drawing. Screw (1) Centering of the units" (page B73).
125 200 25 | 20 20 | 15 30 25 20
€ 200 315 35 | 25 20 | 20 40 | 30 25| 20
@ 10 o = i 315 400 35 25| 20 | 15 45 | 40 30| 25| 20
- S 400 500 45 35| 25 | 20 50 40| 30| 25
Efz 2 @ % 500 630 50 40 | 30 | 20 15 60 45| 35| 25 20
S 630 800 50 | 35 | 25 | 20 60| 40| 30| 25
@LL_IEFH . F( : = [ 80 | 1000 65| 45 | 30 | 25 75| 55| 40| 30| 25
| I i | £ | 1000 1250 85| 55 | 40 | 30 95| 65| 45| 35| 30
_H; ‘Iﬁ ) ) E 1250 1600 110 | 70 | 50 | 40 130 | 85| 60| 45| 35
i § 1600 2 000 95 | 65 | 45 120 | 80| 55| 40
[4] [E 3 | 2000 | 2500 100 | 70| 50
2 500 3150 130 | 90
Fig. 1.3 Mounting accuracy of ball screw 3150 4 000 120 >
7
g
(1) Radial run-out of the support bearing seat relative to the axis of the ball thread of screw Unit: pm
shaft. Accuracy grade C3 C5
(2) Radial run-out of the other shaft ends section relative to the axis of the support bearing Nominal diameter (mm)|  over - 8 | 12| 20| 32|50 | 8 - 8 | 12| 20 | 32 | B0 80
seat. over or less 8 12 20 | 32 50 | 80 | 125 8 12 20 | 32 50 | 80 | 125
(3) Perpendicularity of the shoulder of support bearing seat relative to the axis of support _ 125 25 | 25 | 20 35 | 35 | 35
bearing seat.
(4) Pe'rpe?dicularit}:/ ?tf the nut flange surface, or of the nut end datum surface, relative to the ;(2)2 é?g 2§ 4312 ;g ig 22 :g ig ig
axis of screw shaft.
(5) Eccentr!city of the nut outsidf} surface (cylindrical shape) to th_e a>.<is of screw shaft. . z i;i :gg 80 Zg :g 4312 ;2 0 :2 22 :2 iz
(6) :S:E:(I;I;sm of the nut mounting surface to the screw shaft axis. (in case of flat mounting E 500 630 20 | 55| 25| 35| 30 o 551 el 50| 20
(7) Total run-out of the screw shaft axis. -(5: 630 800 70| 85] 40| 35 90| 70| 85| 45
2 800 1000 95| 65 50 | 40| 30 120 | 85| 65 50 | 45
g 1000 1250 120 | 85| 60| 45| 35 150 | 100 | 75| 60| 50
5 1250 1600 160 | 110 | 75| 55| 40 190 | 130 | 95| 70| b5
g 1600 2 000 140 | 95| 70| 50 170 | 120 | 85| 65
E 2 000 2 500 120 | 85| 60 150 | 110 | 80
§ 2500 3150 160 | 110 | 75 200 | 140 | 95
5 3150 4000 220 | 150 | 100 260 | 180 | 120
4 000 5000 200 | 130 240 | 160
5 000 6 300 310 | 210
6 300 8 000 280
8 000 10 000 370
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B-2-1.4 Automatic Lead Accuracy

Measuring System of NSK
In response to the demand for high precision in
production technology, NSK is the first in the world
that developed and uses "Lead Accuracy Measuring
System (LAMS)." Lead accuracy is measured by the
system that employs a laser interferometer measuring
instrument and a personal computer.

Fig. 1.4 shows the lead accuracy measuring system.
The inspection date of the ball screw is shown in
Fig. 1.5. The laser interferometer measures either
ball nut travel accuracy or lead accuracy of the ball
thread. The data which are input into a computer are
processed into four characteristics readings regarding
lead accuracy. (See page B37.)

Automatic lead accuracy measuring
equipment

\/

Laser display

\/

Personal computer

A
Y Y Y
Disk Plotter Printer

Fig. 1.4 Lead accuracy measuring system

NSK
BALL SCREW INSPECTION DATA
NSK REF NO.

CUSTOMER'S PART NO.

SERIAI NO.

SHAFT NO.

Laserbeamtype automtic
MEASURING INSTRUMENT: lead megsaring intrument.

TEMPERATURE: 20 +0.2°C

Nominal lead 1|

Speciied wavel deviation |
for compensation |
Accuracy Permissible value | Measured result

Mean travel
deviation

Variation over |
the travel length
Variation within,
300mm travel '

Preload drag torque

Axial play

Travel deviation

All dimensions are
within specifications.

INSPECTOR:

DATE: - -

Number of lead (X2) — ————=

NSK Ltd. TOKYO. JAPAN
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Fig. 1.5 Ball screw Inspection data

NSK

B-2-2 Static Load Limitation

Ball screws, based on their function, will

generally receive axial load only. Ball screw

shafts in general are long, so it is necessary to

consider 3 items below:

* Buckling load of the screw shaft

*Yielding of the screw shaft by tensional or
compressive stress

* Permanent deformation at the ball contact
points

B-2-2.1 Buckling Load

It is necessary to calculate whether the ball
screw shaft is safe against buckling.

Buckling load, i.e. permissible compressive load
"P" to axial direction, is calculated as follows.

1=ghd!

d, : Screw shaft root diameter (mm) (See the
dimension table.)

L :Unsupported length (mm) (See Figs. 4.1
and 4.2 'Supporting conditions of screw
shaft and nut' on page B51.)

m, N : Factors determined by the supporting

condition of the ball screw shaft

Table 2.1 Factors of bucking load

Supporting condition m N
Nem’ Eo] d’ 4N s
P=ox=—p—"=m7x10" (N)-2) Fixed - Fixed support 19.9 4
In this formula: Fixed - Simple support 10.0 2
o : Safety factor (o = 0.5) Fixed support - Free 1.2 0.25
E :Elastic modulus (E = 2.06 x 10° MPa) Simple - Simple support 5.0 1 =
I :Moment of inertia £
»
v ]
10 ~L T o
Il H
8 ] N L | }‘79,,, ]
7, N
6 N i (%)
4 N ™~ So N
NN &) ™
. N NZ5, N
E , \ N \\ P 0 N NN
£ N 0, ~
£ ™~ N \ o) ™ N L
g \ \\\ \\ ™
K] " ™~ \ 24 N N
5 10 = S
2 3 20
2 &
a 6 6. ™~ M~
2 ™~ %, ™
5 4 SNt 5
™~ 2 N \\ \\\
™
2 \\\\ N T \ \\\
N N
N N
\\\\ N \\ \\\\
" N N ™
iad-Ei L L | |
Fixed-Fixed support 475 2 4 6 8107 2 4 6 810° 2 4 6 810°
. _Qi 1 1 1
Fixed-Simple support - —=—¢=1r3 2 4 6 8107 2 4 6 810° 2 %
+ N 1 s P | s . L Ll
Fixed-Free 102 2 4 6 810° 2 4 6 810° 2 4 6
" Qi L 1 1
Simple-Simple support 4 6 810° 2 4 6 810° 2 7 6 810° 2
Shaft end mounting Axial load (N)
Fig. 2.1 Buckling load
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<<Calculation example of buckling load>>

Calculate buckling load under the conditions in Fig. 2.2.

<Use conditions>
Nut model: DFT4010-5
Supporting condition is Fixed - Fixed support (From the supporting condition ( ii )
in Fig. 4.1 'Supporting conditions of screw shaft and nut' on page B51.)
Unsupported length L =2 000 mm
Screw shaft root diameter d, = 34.4 mm (From the dimension table)

<Calculation>
Support condition is Fixed - Fixed support, from Table 2.1 on page B44
N=4
m=19.9
By formula 2) on page B44

at 34.4°
P=m% .10'=19.9
L 20007

x 10* = 69 667 (N)

Therefore,
Permissible buckling load P=69 600 N

Nut model number:
DFT4010-5

Fixed support

Fixed support

L=2000

Fig. 2.2 Calculation example of buckling load
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B-2-2.2 Yield by Tensional/Compressive
Stress

It is necessary to consider permissible load in
regards to the yield stress.
Permissible load "P" by tensional or compressive
stress to screw shaft is

P=c+A=1.15d"x 10° (N) . 4)
In this formula:

o : Allowable stress (= 147 MPa)

A: Cross section area of a screw shaft using root

diameter (mm?)

19

A=4

. d,z (mm?) ... B)

d,: Screw shaft root diameter (mm)

<<Calculation example of yield load>>
Obtain load in respect to the allowable stress
under the conditions in Fig. 2.2.
<Use conditions>
Nut model: DFT4010-5
Screw shaft root diameterd, = 34.4 (mm)
(From the dimension table)

<Calculation>
By formula 4)
P=1.15d’ x 10° = 1.15 x 34.4° x 10°
= 136 086 (N)
Therefore,
Permissible load P= 136 000 N

B-2-2.3 Permanent Deformation at the
Ball Contact Point
Exposed to an excessively heavy load in axial
direction, the balls are squashed, and the ball rolling
surface is dented. The deformations on these points
do not perfectly restore to original shape after the
load is removed. They are permanently disfigured.
It is necessary to determine the limitation of this
disfigurement to containing it within a certain range.
(1) Basic static load rating C,,
Basic static load rating C,, is a load to axial direction
that results in the combined permanent deformation
equal to 0.01% of the ball diameter at the contact
points of ball and ball grooves of the screw shaft
and nut.
(2) Calculation of permissible load by C,,
P, (allowable axial direction load to limit the
permanent deformation) is calculated using Ci..

-G
P, _TD (N) 6)

s

In this formula, f: Static permissible load factor

Table 2.2 Static permissible load factor

Attime of normal operation |1 -2

With vibration impact [1.5-3

<<Calculation example of the maximum allowable load>>

Obtain the maximum allowable load to the ball
groove section under conditions in Fig. 2.2.
<Use conditions>

Nut model: DFT4010-5

Basic static load rating C,,= 137 000 (N)

(From the dimension table)
Static permissible load factor £, = 2
(normal operation, no vibration impact)

<Calculation>
By formula 6), the maximum allowable load
of the ball groove section

po= Co - 137000 _ 65500 (N)
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B-2-3 Permissible Rotational
Speed

Permissible rotational speed is determined by

the feeding speed and ball screw lead. When

selecting a ball screw, it is important to know

the permissible rotational speed.

It is necessary to calculate two items below, and

whichever smaller is the permissible rotational

speed.

The lower of the following two factors, d-n

and critical speed, will determine the overall

permissible rotational speed of the ball screw.

« Critical speed which is the resonance vibration
of the shaft.

*d-n value which is involved in damaging the
ball recirculation components.

* Please consult NSK if the maximum rotational
speed exceeds the criteria of maximum
rotational speed on page B50, even both the
critical speed of screw shaft rotation and the
d-n value are in range of the allowable limit.

B-2-3.1 Critical Speed of the Screw Shaft
Calculate the critical speed which is the
matching value of the ball screw rotational
speed and the natural frequency of the screw
shaft. The 80% of the critical speed is defined as
the permissible rotational speed.

Calculate the critical speed of the screw shaft
whether you use shaft rotation or nut rotation.
Critical speed varies by the nut traveling
position. Please consult NSK for detailed
calculation.

If using a ball screw exceeding the critical
speed, it is necessary to increase the natural
frequency by using an intermediate support,
etc. If using with nut rotation, it is possible to
operate exceeding critical speed by installing
a vibration energy absorbing system (optional,
vibration control damper: patented by NSK) to
the screw shaft. (Refer to "Nut rotatable drive
ND Series" on page B551.)

B47

Calculate the permissible rotational speed based
on critical speed n, as follows, taking in account
"B-2-4 Supporting Conditions for Calculation of
Buckling Load and Critical Speed" on page B51.
Fig. 3.1 shows the permissible rotational speeds
against critical speed for each shaft diameter.

60\ |[E-l-g
fle = X o ? v A

-7)
- f%x 107 (min")

In this formula:

o : Safety factor (o = 0.8)

E :Elastic modulus (E = 2.06 x 10° MPa)

I : Moment of inertia of area of screw shaft

I= g5 d' (mm") = 3)

d.:Screw shaft root diameter (mm) (See the
dimension table.)

: Acceleration of gravity (= 9.8 x 10° mm/s’)

: Specific weight (y = 7.65 x 10° N/mm°)

:Cross section area of the screw shaft root
diameter (mm?)

A=l4xdf (mm?) - B)

>= Q

L :Unsupported length (mm) (See Figs. 4.1, and 4.2
"Supporting conditions of screw shaft and ball
nut" on page B51)

f, L : Factors determined by the supporting condition

Table 3.1 Coefficients of critical speed

Supporting condition f A
Fixed - Simple support 15.1 3.927
Fixed - Fixed support 21.9 4.730
Fixed support - Free 3.4 1.875

__Simple - Simple support 9.7 T

NSK

10*
8 $125
6 $100
. = N $80° s
Q\\t\\\%k _
™~
- T T~ \\
< #50 I~ N ::\\%\\t\\
5 #40 RESSS S R =
% 10° 432 I~ 7~ \ N~ N
2 8 “$25 ~=
é 6 _g T~ LT~
2 $16 ™~~~
S $127/ I~
4 $107 I~~~
¢ ™~
2
2
- Qi L L L N | L L PR |
Fixed-Simple support -7 2 4 6 8 10° 2 Z 6 8 10
- _Ei L . L L P | L . . L P |
Fixed-Fixed support > 7 5 8 107 > 7 5 8 10"
+ _ . L N | L . L N | L
Fixed-Free support 4 5 & 102 ) 4 5 & 10° D)
f _Qi P L . L . P | L . L .
Simple-Simple support 500 > " 5 5100 > " 5

Shaft end mounting

Rotational speed (min™)

Fig. 3.1 Permissible rotational speeds vs. critical speeds
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B-2-3.2 d-n Value

<<Calculation example of permissible rotational speed to the critical speed>> An increase of ball orbital speed increases the Notes: 1. Special measure must be taken for

Calculate the permissible rotational speed to the critical speed under collision impact of balls to ball recirculation high-speed specification products.

conditions in Fig. 3.2. parts, and thus resulting in damage to them. For Please consult NSK.

<Use conditions> this reason, the permissible rotational speed is 2. Please consult NSK if the maximum
Nut model: DFT4010-5 . . ;
Supporting condition is Fixed - Simple support (From the supporting also limited by the d-n value (d, shaft diameter rotational speed or the d-n value
condition (ii) in Fig. 4.1 "Supporting conditions of screw shaft and ball in millimeters; n, rotational speed per minutes). exceed the values on the table below,
nut" on page B51.) Table 3.2 shows the allowable d-n value and the even both the critical speed of screw
Unsupported length L=2000 mm maximum rotational speed of ball screws. shaft and the d-n value are in ranges
Screw shaft root diameter  d. = 34.4 mm (from the dimension table) of the allowable limit.

<Calculation>
Supporting condition is Fixed-Simple support, from Table 3.1 on page B47

lf_ ?59?7 Table 3.2 Criteria of allowable d-n value and maximum rotational speed

By formula 7) on page B47, permissible rotational speed to critical . . . Allowable d-n value Criterion of permissible
. Ball screw recirculation system, Series/Type - . e
speed is Standard High-speed | rotational speed [min”]

N ijE_ % 10" =15.1 >(34__42 % 107=1298.6 (min") Standard ball screw|Ball screw for transfer equipment R series 50 000 or less - 3000

L 2000 End-deflector type 180 000 or less - 5 000

n. = 1290 min™ or under Standard nut ball Return tube type 70 000 or less 100 000 or less| 3000

screws Deflector(bridge) type 84 000 or less 100 000 or less| 3000

Nut model number: End cap type 80 000 or less 100 000 or less 3000

DFT4010-5 HMD type for high-speed machine tools 160 000 or less - 4000

L HMS type for high-speed machine tools 160 000 or less - 5000

] ’—‘ HMC type for high-speed machine tools| 100 000 or less, 135 000 or less” - 3750

: BSL type for miniature lathes (180 000 or less) - 4000

| _/7@&/» | | /% /7| -] NI Application- HTF-SRC type for high-load drives | 140000 or less, 160 000 or less” - 3225

A4 r?j/ Uﬁ oriented ball screws| HTF-SRD type for high-load drives 120 000 or less - 2 400

HTF type for high-load drives | 50000 or less, 70000 or less” {100 000 or less 3125

L | | VSS type for contaminated environment 150 000 or less - 3 000

Fixed support Simple support ND series nut-rotatable ball screws 70000 or less 100 000 or less| 3000

L=2000 J ¥ series for robots 70 000 or less - 3000

R series for transfer equipment 50 000 or less - 3000

*1) Please refer to the explanation of each ball screw for which two allowable d-n values are listed
- HMC type for high-speed machine tools: page B503
- HTF-SRC type for high-load drives: page B513

Fig. 3.2 Calculation example of permissible rotational speed to the critical speed

- HTF type for high-load drives: page B521
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B-2-4 Supporting Conditions for Calculation of Buckling

Load and Critical Speed

Figs. 4.1 and 4.2 are typical conditions in supporting
ball screws. Use them as reference to calculate the
buckling load and the critical speed.

Please consult NSK if it is necessary to scrutinize
calculation due to use conditions, or if boundary
conditions are not clear due to special installation.

[How to read the tables]

Example ii: A buckling load generates between the
nut and the left bearings, indicating that the critical
speed appears between the nut and the right bearing.
Therefore, set L at the maximum stroke for each side.
Calculate by applying support bearing conditions.

Buckling load: Fixed - Fixed support
Critical speed: Fixed - Fixed support

Fixed support

L (Critical speed)

Fixed support

s

o

Input ‘

L (Buckling load)

Travel

Fixed support

Fixed support

Vi
Buckling load: Fixed - Fixed support
Critical speed: Fixed - Fixed support

Minimum value (estimate)
is obtained in the state as
shown in the figure.

vii
Buckling load: Fixed - Fixed support

Critical speed: Fixed - Simple support

Minimum value (estimate)
is obtained in the state as
shown in the figure.

Buckling load: Fixed - Fixed support
Critical speed: Fixed - Simple support

Simple

Fixed support L (Critical speed)  support

Travel
—

C ==
b}

Buckling load: Fixed - Fixed support
Critical speed: Fixed - Free support

Fixed support L (Critical speed)

Free

Travel

R

Simple
Fixed support L (Critical speed) Fixed support Fixed support L (Critical speed) support
= —

| 4, i -

: NI =
= F=d | g -
I 8L =S

Input | 0 Input f—'; ‘ 2
> >
L (Buckling load) Trunnion L (Buckling load) Trunnion
Fixed support Fixed support Fixed support Fixed
support
viii ix

Buckling load: Simple support - Simple support
Critical speed: Fixed - Free support— Minimum value

Buckling load: Simple support - Simple support

Critical speed: Fixed - Free s

upport— Minimum value

(estimate) is obtained in the state as shown in the figure.

(estimate) is obtained in the state as shown in the figure.

- Input |
Input | Py
L (Buckling load)
L (Buckling load)
. i Fixed support Fixed support
Fixed support Fixed support
iv \%
Buckling load: Fixed - Simple support Buckling load: Fixed - Fixed support
Critical speed: Fixed - Simple support Critical speed: Fixed - Fixed
Simple support L (Critical speed) Fixed support Fixed support L (Critical speed) Fixed support
Travel
—
PN
?J 17
Jjwb'fir E il !
En o
i A} | | } N4
Input s
L (Buckling load) L (Buckling load)
Simple support Fixed support Fixed support Fixed support
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Fig. 4.1 Supporting conditions for screw shaft and ball nut

Fixed support L (Critical speed) Free Fixed support L (Critical speed) Free g
— — 2
Vi @
i | — 5 : =
C oo — 17 )1
| G
|
i =
Input
Input ‘ 4 %r VZI 4
Trunn)ion Tru(nn)ion Trcnzm Trunnion
unni i
L (Buckling load) Zen L (Bueking load)
Simple support Simple support
Simple support Simple support i PP i PP
X Xi
Buckling load: Fixed - Free support Buckling load: Fixed - Fixed support
Critical speed: Fixed - Free support Critical speed: Fixed - Free support
Fixed support L (Critical speed) Eree Fixed support L (Critical speed) Free
— Lot | —
1 T —
(e |
- L | T I
Input -:l»
L (Buckling load) L (Buckling load)
Fixed support Free Fixed support Fixed support
Fig. 4.2 Supporting conditions of screw shaft and ball nut
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B-2-5 Life (Dynamic Load Limitation)

B-2-5.1 Life of Ball Screw

Although used in appropriate conditions and
is ideally designed, the ball screw deteriorates
after a certain operation period, and eventually
becomes unusable. The period in this situation
is the life of the ball screw. There are two life
categories, "fatigue life" caused by flaking, and
“life of accuracy" caused by deterioration in
precision because of wear.

B-2-5.2 Fatigue Life

Fatigue life of a ball screw can be estimated
by basic dynamic load rating (C,) as is for the
rolling bearings.

(1) Basic dynamic load rating C,

Basic dynamic load rating is the axial load that
allows a 90% of the group of the same ball
screws to rotate 1 million times (10° rev) under
the same condition without causing flaking by
rolling contact fatigue.

(2) Fatigue life calculation

Fatigue life is defined as a total rotation number
in general. It is sometimes indicated by total
rolling hours or total running distance. Fatigue
life is obtained by the following formula.

G Yy
L= (ﬁ) . 10° ... 8)
L
L= %on = 9)
_ Ll .
L= 10° 10)

In this formula:

L :Rating fatigue life (rev)

L, : Life in hours (h)

L, : Life by running distance (km)
C, : Basic dynamic load rating (N)
F, : Axial load (N)

n : Rotational speed (min™)

! :Lead (mm)

f, :Load factor (Coefficient by

operating condition)
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Load factor f,, for operating conditions is shown
in Table 5.1.

Table 5.1 Load coefficient f,,

Smooth operation without impact| 1.0-1.2
Normal operation 1.2-15
Operation associated with 1.5-3.0
impact or vibration

Setting too long fatigue life requires larger
ball screw, and is not economical. Below are
the general target values of operating life for
machines. (reference)

Table 5.2 General target values of fatigue life

20 000 hours
10 000 hours
15 000 hours
15 000 hours

Machine tools

Industrial machines

Automatic control system

Measuring equipment

(3) Mean load

If the axial load often varies, calculate life by
obtaining the mean load, which gives the equivalent
fatigue life under this varying load conditions.

(a) When the load and the rotational speed shift stepwise
Obtain the mean load F, by the formula below.
Obtain mean rotational speed N,, by the formula
below as Table 5.3 and Fig. 5.1.

3 3 3
E, = H°n1't1+F,-n2-t,+~~Fn-nn-t"% 1)
met+met,+ o+ n, ot

N, = net+met++n,°t, 12)
L+6L+ "+t

Table 5.3 Stepwise operation condition

Axial load Rotational speed | Hours of use, or
(N) (min™) ratio of hours of use
F m t
F2 nZ tZ
F, , t,

NSK

.—
1

J

SN

I

mty | mb

Fig. 5.1 Stepwise load variation

(b) When the rotational speed is constant, and
the load changes linearly, obtain approximate
value of the mean load F, by the formula below.

Fr= g (Fuot 2F,) ~13)

F max

>n;t;

Fig. 5.2 Linear load change

(c) When the rotational speed is constant, and
the load changes in a sinusoidal pattern, obtain
approximate value of the mean load F, by the
formula below.

When the sine curve is Fig. (a)

F,, = 0.65 F,,, ... 14)
When the sine curve is Fig. (b)
F. = 0.75 F,., ... 15)
Finax Finax
LY/ N
F
0
| nits | L ot
(@) (b)

Fig. 5.3 Load changes in sinusoidal pattern

(4) Affect of mounting misalignment

If moment load or radial load is applied to
the ball screw, it adversely affects ball screw
function, and shortens life. Watch for eccentric
load that induces moment or radial load.

Fig. 5.4 shows a calculation example of fatigue
life when moment load is applied to the ball
screw. In this figure, the value of the rigidity
of mounting ball screw sections (screw shaft,
support bearing, guide, etc.) is set at infinity.
In actual use, deformation is absorbing the
moment load in various areas, and the moment
load that generates between the screw shaft and
nut is abated.

In general, the following values are recommended
as control values for precision grade.

Misalignment in inclination --1/2 000 or less

Eccentricity ......................... 20 um or less
1.0 Test sample: SFT4010-5
Screw shaft dia. 40 mm
B Lead 10 mm

L Specification { Ball dia. 6.35 mm
Effective turns of balls 2.5 x 2
Axial play 20 pm

Axial load Fa =4 900 N

Radial deflection 0

Condition {

Life ratio L/Lo
o
o
T

Misalignment 6 x 10 (rad)

Fig. 5.4 Affects of misalignment
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(5) Effects of heavy load and short stroke

If the ball screw is used under heavy load
and short strokes, such as for the drive
of plastic injection molding machine and of
press machines, the fatigue life may become
significantly shorter than the rated fatigue life
which is calculated in B-2-5.2.

This decreased life occurs because the heavy
load generates large stress (surface pressure)
in the contact points of balls and ball grooves of
the screw shaft and the nut, adversely affecting
the life.

The axial load F....' during operation and the
size of strokes, which affect fatigue life, can be
obtained by the following formula.

In such case, the life calculation should take into
account the size of the surface pressure as well as
the size of the stroke. Please consult with NSK.

Finax 2 0.10C,, -+ 16)
S<4

In this formula:
F..ox - Maximum load to axial direction
during drive (N)
C,, : Basic static load rating (N)
S : Stroke (rev)
- L
1
L, : Stroke distance (mm)
! :Lead (mm)

*1) Axial load : The load is applied to the axial
direction when screw shaft and the nut of ball
screw are rotating relatively each other. The
rotational speed is irrelevant.
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B-2-5.3 Ball Screw and Hardness
Table 5.4 indicates the hardness of NSK standard
ball screw.

Table 5.4 Ball screw materials and their

hardness
Component |Heat treatment method| Hardness (HRC)
Carburizing 58 or over
Screw shaft - -
Induction hardening 58 or over
Nut Carburizing 58 or over

Note: NSK manufactures special material ball screws
for special environments (stainless steel: SUS440C,
SUS630). NSK also furnishes protective surface
treatment (refer to page D5). Please consult NSK for
such request.

B-2-5.4 Wear Life

Wear of materials, as is the case for other mechanical
components, is significantly affected by use
conditions, lubrication conditions and other factors.
It is difficult to estimate its volume, and measuring
requires various tests and field data.

NSK has the data of wear accumulated through
abundant experience. Please contact NSK for inquiry
pertaining to the wear.

NSK

B-2-6 Preload and Rigidity

B-2-6.1 Elastic Deformation of Preloaded
Ball Screw

(1) Position preload (D, Z, and P preload)

The concept of double nut preload ball screw is

shown in Fig. 6.1.

Ballnut B Spacer Ball nut A

(b) External load : F,
Fig. 6.1 Position preload (double-nut)

Y.
\ 8 N 7/
\ a1 N
\ == N7
AN ~§°/,
B, L
w A \Q\&/
2, \
e 2 [P 'y
g 9\
o 2N s
s /;9 S S - <
X SN W w
< §
RS
W
——= Deformation § =——
T

Nut A Nut B

Fig. 6.2 Deformation of A and B nut
(position preload)

Elastic deformation of Nut A and B is already
given at time of assembly by the amount of
dao by preload F,,. When the external load F, is
added to Nut A, the elastic deformation §, and
8, of each Nut A and B change as shown in Fig.
6.2,

8,=8,+3, 8, =0, -0,

At this time, the load to each Nut A and B are:
Fa=Fu+ F.=F
Fo=F.—F

It shows that the load applied to Nut A is

affected by Nut B and reduced by the amount
of F,. Thereby, the elastic deformation of Nut
A becomes smaller. This effect continues
until the elastic deformation by the external
load becomes 3, and the preload by Nut B
disappears.
Assuming that the load when the preload is
absorbed is F, the relationship between the
axial load and the elastic deformation is as
follows (refer to Fig. 6.2).
8.=K*F," 25,=K-+F
(K: Invariable number)
[ Fl ‘m=&
Fuo B
F=2"xF,=3F,
For this reason, the preload should be about 1/3
of the maximum axial load. However, please
note that if the preload of about 1/3 of the
maximum axial load exceeds 10% of C,, which E
is the criterion of the maximum preload, the ball
screw may adversely increases heat generation
and / or may shortens its lifetime.
Fig. 6.3 shows two types of elastic deformation
curves: one is by the ball screw with preload, the
other without preload. When an axial load which
is about three times as large as the preload is
applied, the deformation of the preloaded ball
screw is 1/2 of the deformation of the ball screw
without preload.

2/3

Malag |

nd

S 3P
5 |25, oY
é b X C
o i 8 Parallel
o \
© \
2 AN
1] \
®©
m 80
0
Fal) Fl = 3Fao
Axial load F

Fig. 6.3 Deformation of preloaded ball nut
(position preload)
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(2) Constant pressure preload (J preload:
preloaded by spring)

Fig. 6.5 shows an elastic deformation of a
ball screw which is preloaded with "constant
pressure." The rigidity of the preload spring
is sufficiently smaller than the nut rigidity.
Therefore, the deformation of the spring
becomes nearly parallel to the abscissa axis.
For this reason, the elastic deformation by the
preload with constant pressure changes along
the deformation curve by Nut A.

In order to take advantage of the characteristics
of the preload with constant pressure, the major
external load should be applied in the directions
shown by an arrow in Fig. 6.4.

Ball nut B Spring Ball nut A

T 6az 5a1 &Y*
Q
S
w O
- &
g &
2 &
g < -
x
<C  [Deformation of spring Iy
o
W

Deformation &

Fig. 6.5 Deformation curve of constant pressure
preloaded nut
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B-2-6.2 Rigidity of the Feed Screw System
A low rigidity around the feed screw mounting
area causes lost motion. To improve the
positioning accuracy of precision machines such
as NC machine tools, it requires a good balance
in axial rigidities of composing parts of the feed
screw system.

Also should examine torsional rigidities of the
feed screw system.

(1) Axial rigidity of the feed screw system K;
Elastic deformation and rigidity of the feed screw
system can be obtained by the following formula.

In this formula:
& :Volume of axial elastic deformation of the feed

screw system (um)

: Axial load to the feed screw system (N)

: Axial rigidity of the feed system (N/um)

: Axial rigidity of the screw shaft (N/um)

: Axial rigidity of the nut (N/um)

: Axial rigidity of the support bearing (N/um)

: Axial rigidity of the nut and bearing mounting
section (N/pum)

Ea i e e e gt Iy

(2) Axial rigidity of the screw shaft: K
(a) In case of: Fixed support - Free (axial direction)
A-E
Ke= -

In this formula:
Ks : Axial rigidity of the screw shaft (N/um)
A : Cross section area of the screw shaft (mm?)

T
A-4dr2

dr: Screw shaft root diameter (mm)
E :Elastic modulus (E = 2.06 x 10° MPa)
x : Distance between points of load application (mm)

NSK

(b) In case of: Fixed — Fixed support (axial direction)
A<E-L
X (L-x)
In this formula:

Ks : Axial rigidity of the screw shaft (N/um)

L :Unsupported length (mm)

x : Axial deformation is maximum at position x = L/2.
Axial rigidity of the screw shaft can be obtained
by the following formula.

4A-E

Ks = 1 [ [0 I, 21)

s =

<<Calculation example of axial rigidity (1)>>

<Use conditions>

Nut model: DFT 4010-5

From Fig. 6.6: Supporting condition ;

Fixed support --Free (axial direction)

Distance between points of load application
x=1200 mm

Screw shaft root diameter (from the dimension table)
d =344 mm

<Calculation>
By formula 19), axial rigidity K is :

Obtain axial rigidity of the screw shaft under the condition in Fig. 6.6.

A = % d’= 3"% x 34.4’= 929.4 (mm’)
_A-E 5 _929.4%2.06x10° o
Ks = T x 107 = 120 x 107 = 159 (N/pm)
Nut model number:
DFT4010-5
L
Fixed support +=1200 Free (Axial direction)

Fig. 6.6 Calculation example of axial rigidity of the screw shaft (1)
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<<Calculation example of axial rigidity (2)>>
Obtain axial rigidity of the screw shaft under the conditions in Fig. 6.7.
<Use conditions>
Nut model: DFT 4010-5
From Fig. 6.7: Supporting condition:
Fixed - Fixed support (axial direction)
L=1200 mm
Distance between points of load application:
Screw shaft root diameter (from the dimension table)
dr=34.4 mm

<Calculation>
By formula 21), axial rigidity K is :

A =Tdr- % X 34.47= 929.4 (mm?)
_4A-E . _4x929.4%2.06x10° G
K == x10°= 1200 x 107 = 638 (N/um)
_ _ Nut model number:
x=1/2=600 DFT4010-5
. 3
T ‘
N N1 )
B e e B o | T R i
v U WU (
Fixed support Fixed support

L=1200

Fig. 6.7 Calculation example of axial rigidity of the screw shaft (2)
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(3) Axial rigidity of the ball nut : K

(a) Rigidity of the nut with axial play
Theoretical rigidity value K is shown in the
dimension table. The value K is obtained
from the elastic deformation between screw
grooves and balls when an axial load equivalent
to 30% of the basic dynamic load rating C, is
applied. The criterion for the ball nut rigidity is
80% of the value listed in the table taking into
consideration of deformation of the ball nut, etc.
The rigidity value K is obtained by the following
formula when the axial load "F," is not 30% of
uca.u

13
Ky =0.8 x K[—O.gaca] (N/pm) e 22)
In this formula:
K : Rigidity value in dimension tables (N/um)
F, : Axial load (N)

C, : Basic dynamic load rating (N)

<<Calculation example of axial rigidity (3)>>
Obtain axial rigidity of the nut under the
following conditions.

<Use conditions>
Nut model: SFT 4010-5
Axial load: F,=6 000N
F, =Rigidity at 0.3 C, K=706 N/um
(from the dimension table)

<Calculation>
By formula 22), axial rigidity K is :

F 13
03-C, ca]
6 000 ] "

KN=0.8><K[

=0.8x706x[m

=410 (N/um)

(b) Rigidity of preloaded ball nut

Theoretical rigidity K of preloaded ball nut under
an axial load is shown in each dimension table.
The K is obtained from the elastic deformation
of the ball rolling surface and the balls when: a
preload which is equivalent to 10% of the basic
dynamic load rating C, (5% in case of the P-preload
[single-nut oversize ball preload system]) is
applied. The criterion for calculation of nut rigidity
is 80% of the value listed in the table taking into
consideration of deformation of the ball nut, etc.
Rigidity K, is obtained by the following formula
when preload "F,," is not 10% (or 5%) of "C,".

Fao
e+ C,

In this formula:

s
KN=0.8><K[ ] (N/um) - 23)

K : Rigidity in the dimension tables (N/um)

F,,: Preload (N)

¢ : Basic factor to calculate rigidity ( € = 0.1. For
P-preload use percentage of the preload to
basic dynamic load rating. e.g. 0.03 for BSS
and 0.015 for VSS.)

<<Calculation example of axial rigidity of the screw shaft (4)>>
Obtain axial rigidity of the nut under the
following conditions.
<Use conditions>
Nut model : DFT 4010-5
Preload : F,, =4 000 N
Rigidity Kwhen F,,=¢ C,: K=1376 N/um
(from the dimension table on page B457)
Basic factor to calculate rigidity when
D Preload: e = 0.1

<Calculation>
By formula 23)

13
KN=0.8><K[ Fao ]

e+ C,
4000 "
=0'8X137'3X[0.1x52000]
= 1008 (N/pm)
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The criterion of the preload to ball screw
Nut rigidity increases by a larger preload volume.
But an excessive preload shortens life, and
generates heat. Set the maximum preload about
at 0.1 C, (0.05 for P-Preload). Table 6.1 shows the
criteria for preload for different applications.

Table 6.1 Criteria of preload

Preload (relative to

Ball screw application ) )
PP dynamic load rating C,)

Robots, material handling systems, etc. | Axial play or under 0.01 C,

Semiconductor manufacturing systems, etc.

o I 0.01 C,-0.04 C,
That require highly accurate positioning

Medium- high-speed machine tools for cutting| ~ 0.03 C, — 0.07 C,

Low to medium-speed systems that

. ) o 0.07 C,-0.1 C,
require especially high rigidity

(4) Axial rigidity of support bearing: K;

The rigidity (K;) of the bearing used for ball
screw support is shown in the dimension table
of bearing. See page B415 for ball screw support
bearings, NSKTAC C series and B423 for BSBD
series.

(5) Axial rigidity of the ball nut and bearing

mounting section: K,
As the rigidity of mounting section has a
profound effect on positioning accuracy, we
recommend incorporating high rigidity of the
mounting sections of ball nut and support
bearings into the design at the early stage of
designing the machine.
(a) Torsional rigidity of the feed screw system
Major torsion factors in the rotating system that
bring about error in positioning accuracy are
given three points below.

* Torsional deformation of the screw shaft

* Torsional deformation of the joint section

* Torsional deformation of the motor
The value of the effect of torsional strain to
positioning accuracy is smaller than axial
deformation. However, check the effect when
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designing equipment that requires high
positioning accuracy.

(b) Suppress thermal error
It is necessary to minimize the thermal error for
ever increasing demand for positioning accuracy
give three points below.

* Suppress heat

* Forced cooling

» Avoid effect of temperature rise
Refer to "Measures against thermal expansion”
on page B40.

NSK

B-2-7 Friction Torque and Drive Torque

Operations that use ball screw drives require a

motor torque which is equivalent to the total of

following two:

« Friction torque, i.e. the friction of the ball screw
itself

* Drive torque which is required for operation

B-2-7.1 Friction Torque

(1) Starting friction torque (Break away
torque)

A high torque is necessary to start a ball screw.

This is called "starting friction torque" or

Screw shaft

H
N
\ Load cell

Fig. 7.1 Preload dynamic torque
measuring method

"brakeaway torque." This torque is 2 to 2.5 times
larger than the dynamic (friction) torque due to
preload which is described below. The starting
friction torque quickly diminishes once the ball
screw begins to move.

(2) Dynamic friction torque (dynamic
friction torque due to preload)

When a ball screw is moving, two types
of torque generate: the dynamic friction
torque due to preload and the friction torque
associated with ball recirculation. JIS B1192 sets
the standard of dynamic friction torque due to
preload, which is the total of these two torque
types. They are defined in Fig. 7.2.

The dynamic friction torque due to preload is
calculated by the following formula. When the
screw shaft is rotated as Fig. 7.1 in the following
measuring conditions, measure the nut holding
power F and then multiple the distance of action
line L which is perpendicular to the direction of
the power F.

T,=F-L . 24)

+ Measuring rotational speed 100 min™'

* Viscosity of lubrication is ISO VG 68 as
prescribed in JIS K 2009.

» Remove Seals.

Actual torque variation

S
s
3
g
Starting torque  Actual torque (+ATpa) Actual torque (+A4Tp0) qa’-
]
(=ATea) AT\ 2
&
WL NP pdn,
-t oA f (DAL AR NAMN

\

|

Starting torque //

/ ) Direction of rotation Direction of rotation ( >
\ i

Mean value of actual torque! (Tpa)
i
|
L
b

Basic torque (Tpo)

Effective nut travel distance

L

Effective nut travel distance

Fig. 7.2 Definitions of dynamic preloaded drag torque
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(3) Calculation of basic torque
The basic torque of preloaded ball screw T,, can
be obtained by the following formula.

Foel

To =K 32°—n =0.014F, /d.,»! (N-cm)

- 25)

In this formula:
F,.: Preload (N)
! :Lead (cm)
K : Torque coefficient of ball screw

o 005
| tanf
B :Lead angle (deg.)
d,: Ball pitch circle diameter (cm)
Allowable values of torque variation rate relative
to basic torque are regulated as shown in Table
7.1.

B-2-7.2 Drive Torque

(1) Operating torque of a ball screw

(a) Normal drive

The torque when converting rotational motion
to linear motion (normal operation) is obtained
by the following formula.

F-1
T.= e (N -cm) - 26)

In this formula:

T. : Normal operation torque (N - cm)

F, : Axial load (N)

! :Lead(cm)

1, : Normal efficiency (n, = 0.9 to 0.95)
(b) Back-drive operation
The torque when converting linear motion
to rotational motion (back-drive operation) is
obtained by the following formula.

Fel

T, =2—n'n? (N - cm) e 27)

In this formula:

T, : Reverse operation torque (N - cm)

1. : Reverse efficiency (n, = 0.9 to 0.95)
(c) Dynamic drag torque of the preloaded ball screw
the operation torque of preloaded ball screw
can be obtained by Formula 25).

Table 7.1 Range of allowable values of torque variation rates (Source: JIS B 1192)

Effective length of the screw thread (mm)

Basic torque 4000 or under
(1),

Over 4 000 and 10 000 or under

(N - cm) Slenderness ratio™: 40 or less

Slenderness ratio” More than 40 and 60 or less —

Accuracy grade

Accuracy grade Accuracy grade

Over | Incl. Co C1 C2,3 C5 Co

C1 C2,3 C5 C1 C2,3 C5

20 40| +£30% | #35% | +40% | +50% | +40%

+40% | +50% | +60% — — —

40 60| +25% | +30% | £35% | +40% | £35%

+35% | +40% | +45% — — —

60 100| +20% | #25% | +30% | +35% | +30% | +30% | +35% | +40% — +40% | +45%
100 250| +15% | #20% | +25% | +30% | +25% | #25% | +30% | +35% — +35% | +40%
250 630| £10% | £15% | +20% | +25% | +20% | *20% | +25% | +30% — +30% | +35%
630 [1000| — +15% | #15% | +20% — — +20% | +25% — +25% | +30%

Notes: 1. Slenderness ratio: The value obtained by dividing the length of the screw thread section of screw shaft (mm) by diameter of the screw shaft (mm).
2. NSK independently sets torque standards which are under 20 N «cm.
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(2) Drive torque of the motor

(a) Drive torque at constant speed

The torque which is necessary to drive a ball
screw at constant speed resisting to external
loads can be obtained by the following formula.

N,
To=ATo+ Tonae + T X[~ -+ 28)
2

In this formula:
T, : Drive torque at constant speed

_hR-l

2w,
F, : Axial load (N)
The value of F, in Fig. 7.3 is:
F,.=F+peme<g
F : Such as cutting force to axial direction (N)
u : Friction coefficient of the guide way
m : Volume of the traveling section (table

mass plus work mass kg)

g : Gravitational acceleration (9.80665 m/s’)
T

pi

T.= -+ 26)

o - Upper limit of the dynamic friction
torque of ball screw (N - cm)
T, : Friction torque of the support bearing
(N -cm)

N, : Number of teeth in Gear 1

N, : Number of teeth in Gear 2
Generally, though it depends on the type of
motor, T, shall be kept under 30% of the motor
rating torque.

Support bearing (Tu) F Travel
Gear 2 ——
ear 2 (N2 o | .
= = 3
‘, =
i
[_H'Q- a Support bearing (Tu)

Ball nut (Tpmax)

=\ _Gear 1 (M)
Motor

Fig. 7.3 Driving mechanism of ball screw

(b) Drive torque at acceleration
Accelerating the ball screw resisting axial load
requires the maximum torque in an operation.
Drive torque necessary for this occasion can be
obtained by the following formula.

T,=T.+J-o -+ 29)

N |? L |® >
J=Jy+Ja N, o+ ds+m| 5| | (kg-m)

-- 30)
In this formula:
T, : Maximum drive torque at time of
acceleration (N - m)
® : Motor's angular acceleration (rad/s’)
J :Moment of inertia applied to the motor
(kg - m?)
Ju : Moment of inertia of the motor (kg - m?)
Js : Moment of inertia of Gear 1 (kg - m?)
Js : Moment of inertia of Gear 2 (kg - m’)
Js : Moment of inertia of the screw shaft
(kg - m?)
When selecting a motor, it is necessary to
examine the maximum torque of the motor
relative to the drive torque T, at the time of
acceleration of ball screw.
For the calculation of the moment of inertia of a
cylindrical object (ball screw, gear, etc.), please
refer to the formula below.

Formula for the moment of inertia of a
cylindrical object

J= “3' Y DL (kg - cm?) - 31)

In this formula:
v : Material density (kg/cm®)
D : Diameter of the cylindrical object (cm)
L : Length of the cylindrical object (cm)
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B-2-8 Even Load Distribution in Ball Nut (In Case of Ball Screws for High-Load Drive)

Generally, the distribution of loaded balls in a
ball nut is three-dimensionally asymmetric, thus
resulting in uneven load distribution to the balls
and ball nut. NSK has taken the measures for
even load distribution to the balls by an optimal
arrangement of the position of ball recirculation
circuits.

Additionally, a heavier load results in a
measurable axial deformation of the screw

shaft and the ball nut, thus further increasing
the unevenness of load distribution. We have
lessened the unevenness of load distribution
to the balls by arranging the load acting point
of the ball nut and the screw shaft opposite to
each other. The relation between loading points
and load distribution is shown in Fig. 8.1, while
Table. 8.1 shows the result of load distribution
analysis.

Table. 8.1 The result of equalization of load distribution

NSK recommended mounting direction Conventional mounting direction
mall =eze= %
7 7
Conventional| 700
design g 600
£ 500
3
Q
= 400
o
T 300
S
200
100
0 0
-150 100 -50 0 50 100 150 -150 -100 -50 0 50 100 150
Axial position of balls (mm) Axial position of balls (mm)
-
-
HTF ]
design = g )
) 1 |
3 ANV
e 400} - - - - AN - B GEETY A - S
=
5 MAAAVELVIVATA
8 300k — - = = o m oo
S
T
100} — o . L
0 0
-150 -100 -50 0 50 100 150 -150 -100 -50 0 50 100 150
Axial position of balls (mm) Axial position of balls (mm)
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Effect of nut
deformation
Effect of shaft
deformation

NSK recommended
mounting direction
-
F %4—
7
-

Load distribution

+ +

Conventional
(mounting direction)

-

F [ <

==

Load distribution

Fig. 8.1 The relationship between acting point of load and load distribution
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B-2-9 Lubrication of Ball Screw

Lithium soap-based grease with base
oil viscosity of 30 to 140 mm?¥s (40°C) is
recommended for grease lubrication and oil of
ISO VG 32 to 100 for oil lubrication.

In general, a lubricant with low base oil viscosity

NSK markets "NSK Grease Unit" as the standard
series products for a variety of applications. NSK
Grease Unit for ball screw lubrication includes:

1) Various types of grease in the bellows-tube
which can be instantly attached to the grease pump
is recommended where a ball screw is used
for high-speed operation, and thus requires
reducing thermal elongation of the screw shaft.

2) Hand grease pump which is compact and
easy to use

3) Nozzles

On the other hand, a lubricant with high base Table 9.1 shows NSK greases, and names of
oil viscosity is recommended for a low-speed, other ball screw greases.
high-temperature operation, or a high-load and
oscillating operation.

Please consult NSK about greases for high-load

drives and high-temperature applications.

Table 9.2 explains checking points in lubrication
and standard intervals between replenishments.
It is important to wipe off old grease from the
screw shaft prior to applying new grease. Page
D16 also explains in detail concerning the
replenishing methods.

Table 9.1 Grease for ball screw

Product name Thickener Base oil Baﬂ:;i’/‘g\/(fggél)tv Hangfirozzzﬂzgg'amre Application
NSK Grease AS2 Lithium base Mineral oil 130 -10-110 General heavy load
NSK Grease PS2 Lithium base | S/ieteal cnbinedvin 15.9 50110 Light load
NSK Grease LR3 Lithium base Synthetic oil 30 -30-130 High-speed medium load
NSK Grease LG2 Lithium base mﬂ,? 'ng{g?;?gg‘nvﬁﬁ“ 32 -20- 70 For clean environment
NSK Grease NF2 | Urea composite type Exg:gg;%on oil 26 -40-100 Fretting resistant

*Refer to page D13 for the nature of NSK greases.

Table 9.2 Checking lubricant and intervals of replenishment

Lubricating method | Checking intervals Check points Replenish/replacing interval

Intermittent automatic Once a week Remaining volume, Supply oil when checking (depending on

oil supply contamination the tank volume)

Grease 2 — 3 months after Clean, foreign matters Generally once a year (replenish when
start of use necessary)

Oil bath Every day, when start to work Oil level Specify according to oil consumption
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B-2-10 Dust Prevention for Ball Screw

If foreign matters enter inside the ball nut, all
screw grooves and balls wear rapidly, or the
ball screw may malfunction due to the damage
of groove and/or ball recirculation system. Use
bellows or telescopic pipes (Fig. 10.1) to keep
foreign matters from entering into the feed

screw system. Install these items so as to shut
foreign matters completely from the ball screw.
Also it is even more effective to add seals on
the ball nut as shown in Figs. 10.2 to 10.7. We
provide seals in Table 10.1.

Table 10.1 Seal

Sealing capability|  Torque Heat grease retention Application

Thin plastic seal O @) O @) End deflector type, HMD type, BSL type

Plastic seal X (©) © X Tube type, Deflector(bridge) type
(Seal is not put on the lead of 1Tmm or

Wiper seal O X X O smaller.)

X1 seal O @] O (@] HMS type, HMD type

High performance seal © O O O VSS type

Brush-seal A o o A Fgr R Series (Seal for those. with the shaft
diameter of 14 mm or less is plastic seal.)

Fig. 10.1 Dust prevention by telescopic pipe and
bellows

Plastic seal

Fig. 10.3 Plastic seal

Thin plastic seal

Fig. 10.2 Thin plastic seal

Wiper seal

Garter spring

Fig. 10.4 Wiper seal B68
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X1 seal

Fig. 10.5 X1 seal

ﬁ High performance seal

Fig. 10.6 High performance seal

W

Fig. 10.7 Brush-seal for R Series
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B-2-11 Rust Prevention and Surface
Treatment of Ball Screws

(1) Stainless steel ball screw
KA type ball screws made of stainless steel
are available. Please consult NSK for a custom
made stainless steel ball screw.

(2) Types of surface treatment
The following are common types of treatment.
OLow temperature chrome plating
» Used to prevent corrosion and light reflection,
and for cosmetic purpose.
OFluoride low temperature chrome plating
* Fluoroplastic coating is provided following
the low temperature chrome plating.
» Resistance to corrosion is higher than low
temperature chrome plating.
OHard chrome plating
* Very hard coating provides high resistance to
both wear and corrosion.
OElectroless nickel plating
*Creates a film of consistent thickness on
complex shaped items.
 For corrosion prevention.

(3) Recommended surface treatment
Among the surface treatments mentioned
above, we recommend "Low temperature
chrome plating" and "fluoride low temperature
chrome plating" for rust prevention because of
the result of humidity chamber test for antirust
characteristics.

However, never apply any organic solvent for
degreasing because it has adverse effect on
antirust characteristics.

Table 11.1 Surface treatment length

Applicable length

Low temperature chrome plating 5 m or less

4 m orless

Fluoride low temperature chrome plating

Refer to "1.3 Rust Prevention and Surface
Treatment" (page D5) for the results of humidity
chamber test.

NSK

B-2-12 Ball Screw Specifications for Special Environments

B-2-12.1 Clean Environments

NSK manufactures NSK Clean Grease "LG2"
and "LGU" for NSK linear guides, ball screws,
and Monocarriers which are used under normal
temperature and pressure in a clean room.

The LG2 and LGU grease are far more
superior in stable torque characteristics than
the vacuum grease which has been used as a
countermeasure against dust generation. The
LG2 and LGU also have a sufficient durability
and dust prevention capability.

Features of "LG2" and "LGU"

(a) Generates less dust than prevailing vacuum
greases and general greases. Cleanliness is
enhanced by simply switching the grease to
the LG2 or the LGU.

(b) Has extremely low and stable torque
characteristics. It is ideal for high-speeds
operation.

(c) Unlike prevailing vacuum greases, the LG2
and LGU have a nature similar to general
grease. Its effect is long-lasting, and
sufficiently durable. They greatly contribute
to minimize the frequency of maintenance.

(d) They have an equal capability in rust
prevention as general grease, and also are
reliable.

When using NSK linear guides, ball screws, or
Monocarriers in a clean environment, request
the LG2 or LGU as a packed lubricant prior to
delivery. NSK also makes bellows-tubes which
contain 80 grams of the LG2 or LGU. The tube
is easy to use, and is ideal for maintenance
(refer to pages B413 and D19). Wash to remove
adipose substances prior to use.

Refer to page D8 for their detailed nature,
functions and characteristics of LG2 and LGU.

B-2-12.2 Measures for Use Under Vacuum
NSK developed MoS, / WS, spattering and dry-
filmed ball screws for equipment to be used in
space. NSK also makes soft-metal film (gold
and silver) ball screws to be used in a vacuum
environment for semiconductor and liquid
crystal display processing equipment.
Lubricants widely used for ball screws in a high
vacuum are:
* Vacuum grease which uses base oil of low
vapor pressure.
* Solid lubricants such as MoS,, WS, used
mainly for equipment in space.
« Solid lubricants by soft-metal such as gold,
silver, or lead film.
When used for semiconductor and liquid
crystal display manufacturing equipment,

the oil of the vacuum grease evaporates and
causes environmental contamination. Also,

MaJag |eg

it hinders creation of a super high vacuum.
MoS, in the state of solid lubricant generates
a large volume of dust, and Mo is unsuitable
for semiconductors and reformed surface.
Therefore, it is not suitable for the processing
machines for semiconductor and liquid crystal
display.

NSK recommends solid lubricant ball screws
with a long life. These ball screws are treated
with special silver film by NSK's unique
processing technology, and can be used in a
super-high vacuum. However, because of a solid
lubricant, the film may peel off and stick to
surface of ball grooves repeatedly, causing the
torque to rise momentarily on some occasions.
The drive motor should be of large capacity to
handle this drastic variation of torque.

Refer to page D7 for the test data of ball screws
for vacuum.

For ball screw specifications for special
environments, refer to page D2.
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B-2-13 Noise and Vibration

B-2-13.1 Consideration to Lowering Noise
As the machine operates at higher speeds,
noise levels tend to increase. Covering the nut
section is insufficient to lower noise. NSK has
abundant data (NSK Motion & Control Technical
Journal No.4, etc.), and offers advice to users
regarding selecting ball screw.
To lower noise level in general, the following
points should be taken into consideration.
(a) Use as a large lead as possible to reduce
rotational speed.
(b) Use a ball screw with smaller outer diameter
as possible.
(It often requires designing for critical
dimensions, mandating special specification.
Please consult NSK.)

For reference, noise levels by ball screws alone
are plotted below. The formula for calculation is
also shown below.
(a) Average value at measuring distance of 400 mm
dB (A) = 25.2 {log,, (D, * d,, » nx 107)} + 63.9
.. 32)

(b) Upper limit at measuring distance of 400 mm

Average value + 6 dB (A)

D, : Ball diameter (mm)

d,, : Ball pitch circle dia. (mm)

n : Rotational speed (min™)
If measuring distance is 1 m, the average noise
level is: Various noise levels minus 8 dB (A).
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Fig. 13.1 Noise levels of ball screws
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<<Example of calculation of noise levels>>
<Use conditions>
Nut model: DFT4010-5
From the dimension table: D, = 6.350
d,=41
Maximum rotational speed: 2 000 min™
<Calculation>
By formula 34):
dB (A) = 25.2 {log, (D, * d,,* nx 10™) } + 63.9
=25.2 {log,, (6.350 x 41 x 2000 x 10°) } +
63.9
=82dB (A)

The average value of noise level by ball
screws alone at maximum rotational speed
(measuring distance 400 mm) is 82 dB (A).
Upper limit is: 82 dB (A) + 6 dB (A) = 88 dB (A)
If the measuring distance is 1 m, the average
value of noise level is 74 dB (A), and upper
limit is 80 dB (A).

When installed, the noise of ball screw
becomes higher by the noise of the machine
and characteristics of machine vibration.

NSK

By using NSK S1, the noise is reduced and
softened compared to conventional ball screws.
The BSS type will furthermore reduce and
soften the noise.

90 —
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D
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Noise level dB (A)
~
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50

Dy, - dm, - n (x10 000)
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B-2-13.2 Consideration to Operational
Characteristics

Smooth motion is achieved by using spacer
balls on conventional ball return tube type ball
screws. By using NSK S1 the smoothness is
further improved. The BSS type will achieve
the smoothness equivalent to ball screws with
NSK S1.

B-2-13.3 Consideration to Ball Screw
Support System

A ball screw has low radial rigidity because
its support span is longer compare to its shaft
diameter. It has only small damping capacity,
requiring as much support rigidity as possible
through design.

A simplified support bearing system to cut
costs invites noise and vibration problems.
Therefore, the necessity of consideration to the
ball screw support system of both shaft ends is
increasingly becoming important as the speed
of machines is ever-increasing.

If one shaft end must be left unfixed without
support bearing due to structural reasons,
noise and vibration problems may occur. These
problems are related to the natural vibration
frequency of the screw shaft on the unsecured
end. This problem can be averted by installing
an impact damper to the shaft end (Fig. 13.2).
Please consult NSK for details.

Stopper
Assembl

Screw shaft Mass %

Fig. 13.2 Impact damper (Applied for patent)
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Measuring time [min]
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B-2-14 Installation of Ball Screw

The following simplified component drawing shows a representative example of a single-axis table.

Support unit (bearing)

Support Table ﬁ:i’:ﬁ)rl‘lsin
unit housing — 9 Coupling Motor housing
Nut Nut
. housing o
Bearing N £
) ] Motor
: [T
1 | @?El‘:l'
Ballscrew | | -
/ Base —
VOO P P4

The screw shaft of the ball screw is supported by a nut  <Inclination of center line>
and bearings, and it is driven by a motor.

It is critically important to complete the centering work
to ensure the predetermined operation life, functionality
and accuracy of the ball screw. In general, the following
accuracy is recommended for precision-class

applications.

o . Moment load
Inclination of center line: 1/2000 or less (Target: 1/5000

or less)
Eccentricity: 0.020 mm or less

<Eccentricity>
Radial load

The following problems could occur if an installation
error negatively affected the ball screw:
(1) Effects on durability:
— Lowered flaking life or wearing life. =
(2) Effects on torque characteristics:
— Increased friction torque or torque variations.
(3) Effects on feed rate:
— Decreased accuracy in motion.

Overall View of Assembled Body

Explanations of the assembling procedure are given below, using the single-axis table as an example:
In this explanation, two different installation procedures are provided: one for machine tools, where
high installation accuracy is required, and another for general industrial machinery.

Support unit Table

Nut housing
Linear guides

Coupling

Motor housing Ball screw | "« -

B73

NSK

B-2-14.1 Installation Procedure for Machine Tools, Where High Installation Accuracy

Is Required
The single-axis table shall be installed according to the following procedure:
' ' ' ) /?\ ) ' ' ) —
o o, S
= G 3 ® 2
[ R 0 =]
3 5% 5 £
< = °3 = > o) -]
o = s - ] £ £ <
= = ] ©
£ c 3 = S o c © 2
[] S [ £ oc ° c ° =]
3 € ] c'c = .2 < =
-y = o 7] = c =] =
5 up g L 4 E 4 s 4 =8 4 _‘g- ) 5 L 4 2 L 4 3 4 c
< 7] Y N .; e} - b E N 2
— N =] o ® C 4 (=] o N o =]
° ° c c &'c = c ° = o
) o o o 255 = ° o o ]
c c E=} E=1 e K =} = k= o
= = ] ] ot H « = ] o
[7] [} = = (] o ] L O = —
- - ] ] SEQ - = = ] ]
5 5 g g |85 % |3 5 g | E
(5] o £ £ <00 [ > (] £ S
L. Jigs required for installation =
Test bars:
(For the nut: one piece; for the support units:
two pieces)

= For centering and measurement of axial
runout. The portions onto which the housing
is installed (marked with the solid line) and
the portions subject to measurement (a, b, ¢
and d, marked with the broken line) shall be
finished to high precision.

For the support units

IL Installation of assembled body

1. Centering of nut housing

11

Turn the table over and mount the nut housing and test bar for
the nut onto it.

Set up a magnet stand with a dial gauge attached, taking the
rear side of the table as reference. Measure two spots at the
top of the test bar for the nut by moving the magnetic stand
around to check the inclination in the vertical direction.

If inclination of center line is observed, adjust the surfaces on
which the nut housing is installed.

Dial
gauge Magnet
_ Table stand
Test bar
for the nut
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1-2

Fix the magnetic stand, with the dial gauge attached, onto a
block. While pressing the block toward the reference surface of
the table, move the magnet stand around. Measure the side
surface of the test bar for the nut, check the inclination in the
horizontal direction. If inclination of center line is observed,
adjust the portion where the nut

housing is installed onto the table.
Block

Table

2. Centering of support unit housing

Install the linear guides onto a machine base, and then install
the table, which has already been centered. (For installation of
linear guides, please refer to A67 of CAT. No. 9008.)

21
Install the test bar for the support unit onto the support unit
housing.

2-2

Install the magnet stand, with the dial gauge attached, using
the table as reference. While moving the table, measure the
two spots at the top of the test bar for the motor-side support
unit to check the inclination in the vertical direction. If
inclination of center line is observed, adjust the mounting
surfaces of the support unit housing.

Follow the same procedure for the opposite side of the motor.

Magnet stand

Dial gauge

Test bar for -
the support unit

Table
2-3
Fix the magnet stand, with the dial gauge attached, onto a
block, and install the block onto the top surface of the linear
guide rail. Measure the top points of the test bar for the nut and
the support unit to check for eccentricity in the vertical
direction.
If eccentricity is observed, adjust the mounting surface of the
support unit housing.
Follow the same procedure for the opposite side of the motor.

Test bars for
the support
unit and nut

Machine base
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_ Block

Support unit
housing

24

Fix the magnet stand, with the dial gauge attached, onto a
block. While pressing the block toward the top surface of the
linear guide rail as reference and moving it, take measurements
of the side surfaces of the test bars for the nut and support unit
to check for eccentricity in the horizontal direction. If
eccentricity is observed, adjust the mounting surface of the
support unit housing.

Follow the same procedure for the opposite side of the motor.

Test bars for
the support
unit and nut

3. Installation of ball screw

Remove all test bars from the housing.

Clean the outside diameter surface of the nut and the inside
diameter surface of the housing using a cloth, and install the
ball screw.

Apply grease to spots with metal-to-metal contact to avoid any
scratches or dents. While doing this, be careful not to drop the
ball screw or hit it with anything, which might cause
malfunction. If the housing must be removed in order to mount
the ball screw, use a positioning pin so that the housing can be
mounted back in its original position.

4. Installation of support unit

Insert the screw shaft into the support unit housing and mount
the support units on both shaft ends. Fix the motor-side
support unit to the housing. Fasten the locknut temporarily.
Follow the same procedure for the opposite side of the motor.

5. Adjusting axial runout of screw shaft end and
fastening lock nut of support unit

Bring the dial gauge into contact with the top of the shaft end.

Then, while rotating the screw shaft, measure the runout of the

shaft end. While adjusting the shaft end runout, fasten the

locknut to attain the required fastening torque.

Follow the same procedure for the opposite side of the motor.

—

Ball screw

TN ~m—
Locknut

(temporarily fastened)
= T

Support unit
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6. Replenishing lubrication grease

Wipe away the antirust oil from the empty ball screw, to which
grease has not been applied, and supply grease through the
grease hole to fill the inside. (Supply the grease while rotating
the ball screw in the direction that moves grease toward the
inside of the nut. This will lubricate the ball screw evenly.)

If you use a ball screw already filled with grease, it is not
necessary to add more.

7. Verification of functionality

To check whether the ball screw has been installed accurately,
verify its functionality. Measure the driving torque with a
torque meter over the entire movable range of the screw.
Confirm (including by touch) that there are no abnormalities.

8. Centering of motor housing
8-1
Install the motor housing, and mount the dial gauge onto the
shaft end of the ball screw. Rotate the screw shaft to check the
inclination of the motor housing, with the stylus of the dial
gauge in contact with the end face of the motor housing. If
inclination of the end surface of
the motor housing is observed, g[;fg',e
adjust the mounting surface of
the motor housing. Motor
housing

Magnet stand
Shaft end of
the screw

Machine base

82
Set up the dial gauge onto the end face of the ball screw.
Rotate the screw shaft to check eccentricity, with the stylus
touching the inside diameter surface of the motor housing. If
eccentricity is observed, adjust it Shaft end of

by installing the motor housing o the screw

appropriately.

Motor

housing Machine base

B77

9. Installation of coupling and motor

Mount the coupling onto the shaft end of screw, and install
motor.

Fasten the bolts of the coupling to connect the shaft end with
motor shaft.

10. Trial operation

At the beginning, run the assembly at low speed to check for vibrations and noise. Then, run it at
moderate speed, and finally at high speed and check for abnormalities. Then run it continuously for
approximately two hours, carry out a running-in operation and at the same time check for any
abnormalities. During this running-in operation, the excessive grease inside of the nut is pushed out
of the nut. Wipe it away.

MaJag |eg
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B-2-14.2 Installation Procedure for General Industrial Machinery
In this procedure, the ball screw is installed with the accuracy required for the linear guide. The
centering of nut and table are adjusted by installing the nut housing appropriately. Since no test bars
are required and the inside diameter of the nut housing does not need to be fit with the nut, the ball

screw can be installed relatively easily and cheaply.

The installation procedure used for the single-axis table is shown below:

MY ()

)

Adjusting runout of screw shaft en
and fastening support unit lock nut

[1. Installation of support unit housing ]
[7. Replenishing lubrication grease ]

[3. Installation of support unit
[6. Installation of nut housing

{4.
[5. Centering of ball screw

[2. Installation of ball screw

I. Installation of assembled body

1. Installation of support unit housing

Install the linear guide onto the machine base.

(For installation procedure for linear guide, please refer to A67,
CAT. No. 9908.)

Place the support unit housing at the predetermined position
and fasten it temporarily.

2. Installation of ball screw

Clean the outside diameter surface of the nut and the inside
diameter surface of the housing using a cloth, and install the
ball screw.

Apply grease to spots with metal-to-metal contact to avoid
scratches and dents. While doing this, be careful not to drop
the ball screw or hit it with anything, which might cause
malfunction.

Conduct this task using a V-block to prevent scratches and
dents.
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[9. Centering of the motor housing J

>
=
©
c
o
=1
13}
c
=]
=
—
o
c
o
=]
©
o
2
3
>
)

—

V-block

[10. Installation of coupling and motor ]

[1 1. Trial operation

3. Installation of support unit

Insert the screw shaft into support unit housing and mount
support units on both shaft ends. Fix the motor-side support
unit to the housing. Fasten the locknut temporarily.

Follow the same procedure for the opposite side of the motor.

4. Adjusting runout of screw shaft end and fastening
support unit locknut

Bring the dial gauge into contact with the top of the shaft end.

Then, while rotating the screw shaft, measure the runout of the

shaft end. While adjusting the shaft end runout, fasten the

locknut to attain the required fastening torque.

Follow the same procedure for the opposite side of the motor.

5. Centering of ball screw
5-1

Set up a magnet stand with a dial gauge attached, using the
ball slide of the linear guide as reference. Measure the top of
the screw shaft in the vicinity of the support unit housing both
on the motor and opposite sides to check the inclination in the
vertical direction. If inclination of center line is observed, adjust
the mounting surface of

Magnet
the support unit housing. Dial st/and
gauge
The screw shaft in section Ball slide

5-2

Fix the magnet stand, with the dial gauge attached, onto a
block. While pressing the block toward the ball slide of the
linear guide, move the block. Measure the side surface of the
screw shaft in the vicinity of the support unit housing both on
the motor and opposite sides to check the inclination in the
horizontal direction. If inclination of center line is observed,
adjust by installing support

unit housing appropriately. The screw shaft
After the adjustment, fix in section
the support unit housings
of the motor side and the ; Block

B Dial )
opposite side. gauge Ball slide

_Magnet
~ stand

T T
Locknut
(temporarily fastened)
s NG 7

—r—
Support unit
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6. Installation of nut housing

6-1

Temporarily fasten the nut housing onto the table, and fasten
the table, using the ball slide of the linear guide as reference
surface.

To minimize the bending of the screw shaft caused by the self-
weight of the nut, move the nut toward the support unit
housing at the shaft end.

6-2

Move the table toward the nut, and fasten the nut to the nut
housing.

Loosen the bolts that fasten the table to the nut housing, and
re-fasten them.

Loosen the bolts that fasten the nut housing and the nut, and
re-fasten them.

7. Replenishing lubrication grease

Wipe away the antirust oil from the empty ball screw, to which
grease has not been applied, and supply grease through the
grease hole to fill the inside. (Supply grease while rotating the
ball screw in the direction that moves grease toward the inside
of the nut. This will lubricate the ball screw evenly.)

If you use a ball screw already filled with grease, it is not
necessary to add more.

8. Verification of functionality
To check whether the ball screw has been installed accurately,
verify its functionality. Measure the driving torque with a

9. Centering of motor housing

9-1

Install the motor housing, and mount the dial gauge onto the
end face of the ball screw. Rotate the screw shaft to check the
inclination of the motor housing, with the stylus of the dial
gauge in contact with the end face of the motor housing. If
inclination of center line is observed, adjust the mounting
surface of the motor housing.

i Magnet
Dial stand

gauge

Motor

housi -
ousing Machine base

9-2

Set up the dial gauge onto the end face of the screw shaft.
Rotate the screw shaft to check eccentricity, with the stylus
touching the inside-diameter surface of the motor housing. If
eccentricity is observed, adjust it by installing the motor
housing appropriately.

Screw shaft end
X

Motor

housing Machine base

10. Installation of coupling and motor

Mount the coupling onto the shaft end, and install the motor.
Fasten the bolts of the coupling to connect the shaft end with
the motor shaft.

11. Trial operation

§ Screw shaft end
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At the beginning, run the assembly at low speed to check for vibrations and noise. Then, run it at
moderate speed, and finally at high speed and check for abnormalities. Then run it continuously for
approximately two hours, carry out a running-in operation and at the same time check for any
abnormalities. During this running-in operation, the excessive grease inside of the nut is pushed out
of the nut. Wipe it away.

torque meter over the entire movable range of the screw.
Confirm (including by touch) that there are no abnormalities.
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B-2-15 Precautions for Designing Ball Screw

B-2-15.1 Safety System

As shown in the illustration on page B352, a
stopper is installed in some cases to prevent the
nut from overrunning due to malfunction of the
safety system of the machine itself, or human
error during operation.

The travel stopper should be installed at a place
where it will not come into contact with the nut
when the nut reaches the designed stroke end.
An impact absorbing travel stopper (NSK patent,
refer to page B414) is available at NSK.

B-2-15.2 Design Cautions to Assembling

Ball Screw

(1) Cutting through the thread screw to the end
For some recirculation system, such as the
deflector(bridge) type, end cap type, S1
speficication (High-Load drive ball screws etc.)
and a part of end deflector type, one end of the
thread screw should be cut through to the end of
the major diameter. This is necessary to assemble
the ball nut to the screw shaft (Fig. 15.1).

In this case, the shaft end diameter, to where this
"cut-through thread" is made, should be 0.2 mm
or smaller than the ball groove root diameter "dr".
(See the dimension table.) A similar precaution
is required when it is absolutely necessary to
remove the nut from the screw shaft in order to
install the ball screw to the machine. Also, in case
using the cut-through end as the shoulder of the
support bearing, make certain that a sufficient
amount of the effective flat surface is left from
the root diameter. If it is insufficient, the bearing
cannot be installed perpendicularly to the bearing
seat. (Fig. 15.2)

(2) Designing the screw shaft end and the nut
mounting area

When installing a ball screw to the machine,
avoid a design which makes it necessary to
separate the nut from the screw shaft as shown
in Fig. 15.3. If separated, the balls may fall
out. The separation may also deteriorate the
ball screw accuracy, or may damage the ball
screw. If separating them is unavoidable, please
furnish NSK with the component which is to be
installed between the nut and screw shaft. NSK
\élvég install the component prior to delivery.

. Deflector(bridge) type ball nut

# 4o,

I— )
. Ny N

7
Incomplete thread /

¢d1 Sdr—0.2

Thread cut to the end

Fig. 15.1 Shaft end of a deflector (bridge)
recirculation system ball screw

#d;

d
#ds

Fig. 15.2 Support bearing and end face
(shoulder) for installation

Example:
7 / Mechanical parts to prevent reverse motion
|
L L —
i - - -
& —
T
| / L2 1)‘:0:5
Ball Nut /

Fig. 15.3 Nut and ball screw are required to
be separated when installing in this
structure.

NSK

(3) Removing the nut from the screw shaft
at the time of assembly

If it is unavoidable, use an arbor (Fig. 15.4),

keeping the balls in the nut. In this case,

the outside diameter of the arbor should be

approximately 0.2 mm to 0.4 mm smaller than

the ball groove root diameter "d."

Arbor Ball nut
Screw shaft

. (I —
(I

P

Fig. 15.4 Arbor to install and remove nut

(4) Centering of the ball nut when installing
When installing the nut as shown in Fig. 15.5,
provide a space between the housing and the
nut body diameter, allowing the centering to be
performed.

R

Fig. 15.5 Fixing a ball nut by flange

(5) Preventing the thread screw of nut from
loosening

When installing and securing the nut to the

housing at the thread screw section, as in the

case for RNCT type of R Series ball screws, apply

an agent which prevents the nut from loosening.

&5
o W

il
A

Nas\\

Fig. 15.6 Fixing a ball nut with thread screw

[~-]
o0
(6) Installation of brush-seal to the nut ;
If a brush-seal is installed at the thread screw 3
side of the nut similar to the RNCT type which =
comes with a thread screw, the brush-seal
should be secured as shown in Fig. 15.7.

Fig. 15.7 Installation of brush-seal to a ball nut
with thread screw
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B-2-15.3 Effective Stroke of Ball Screw
When hardened by the induction hardening, the
hardness of a ball screw may be slightly low at
both ends of the screw section. Consider this
low hardness prior to determining the length of
effective stroke. Please consult NSK for details.

B-2-15.4 Matching after Delivery

When, after the delivery of a ball screw, you
require drill knock pin hole on the screw shaft
end, or at the nut mounting area, please inform
NSK on the position and size of the hole.

NSK will take a measure and protect designated
spots from heat treatment prior to delivery to
make subsequent machining easy.

B-2-15.5 "NSK K1™" Lubrication Unit
When using the NSK K1 lubrication unit,
be aware of the operating temperature and
chemicals that come to contact the unit for
keeping the K1's best performance.

Temperature range for use:
Maximum temperature; 50°C
Momentary maximum temperature; 80°C

Chemicals that should not come to contact:

Do not leave the K1 unit in organic solvent,
white kerosene such as hexane, thinner
which removes oil, and rust preventive oil
which contains white kerosene.

Water-type cutting oil, oil-type cutting oil,
grease such as mineral-type AS2 and ester-
type PS2 do not damage the K1 unit.
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B-2-16 Shaft End Machining
You require to machine shaft ends in the
following three occasions.
* Precision ball screws with blank shaft end.
* Ball screws in R Series with blank shaft end
(see page B349).
* Additional machining of a completed ball
screw
The following are the summaries of machining
of these shaft ends. For details, please contact
NSK.

(1) Machining of blank shaft ends of precision
ball screws

(a) Cutting screw shaft

Use a cutting whetstone or the like to cut the
shaft, leaving stock for turning. Keep the nut
in the assembled state to the screw shaft, and
open only one side of the plastic wrapping
bag, expose only the shaft end section to be
machined, and then cut the screw shaft. This
prevents foreign matters from entering to
the ball screw section. Do the same for other
machining.

(b) Precautions in cutting shaft end

Outside of the screw shaft is ground with
precision (excluding R Series). There is a center
hole in the ends. Use them for centering. Do
not rotate the shaft quickly or stop it suddenly,
or the nut might move along the shaft. We
recommend securing the nut with tape. To
machine a very long shaft, apply work rests to
the screw shaft surface to suppress vibration
(especially caused by critical speed).

(c) Turning by lathe

Cut to the length, turn shaft end steps, turn
thread screw, and provide the center hole. Refer
to JIS B1192 which sets standards for the shaft
end accuracy.

(d) Processing by grinding

Apply the same precautions as for cutting for
centering, securing nut, and work rest. Grind
sections where the bearings and a "Spann ring"
are installed.

e) Milling processing
Process keyways and tooth seats for lock
washers.

(f) Deburring, washing, and rust prevention

Wash with clean white kerosene after

processing. Apply lubricant for immediate use.

For later use, apply rust preventive agent.

Note: Contact NSK if nut is accidentally
removed.

(2) Additional machining of R Series ball screw
shaft end

(a) Cutting screw shaft

Carry out the same process as "(1) Machining

of blank shaft ends of precision ball screws"

above.

(b) Annealing the shaft end (Heat the section of
the shaft end to be machined with an acetylene
torch. Then gradually cool it in ambient
atmosphere.)

* The area not machined loses hardness if
exposed to heat. This may shorten the all screw
life. Cool with water the areas where should not
be heated to avoid heat conduction.

MaJag |eg

(c) The following process is the same as "(1)
Machining of blank shaft ends of precision ball
screws" above.
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B-2-17 Ball Screw Selection Exercise

Drill 1: High-speed transporting system

1. Design conditions

Table mass : m, =40 kg
Mass of the

transporting item : m,=20kg
Maximum stroke : S mex =700 mm

Rapid traverse speed : V., = 1000 mm/sec (60 m/min)
Positioning accuracy : +0.05/700 mm (0.005 mm/pulse)
Repeatability : +0.005 mm
Required life : L, =25 000 h (5 years)
Guide way (rolling) : p =0.01 (friction coefficient)
Drive motor : AC servo motor

(N e = 3000 min™)

m2

Sliding resistance
[] -—

LI ] L —

T Ir'_4
L

= =
- [

[JE]

1l
L]
|

Fig. 16.1 System appearance

el
8 S, =350 mm Sy =700 mm
P |y = 60 m/min
°
©
£ |/
w G sec
bl a)(c t,=025
g (@) iy
g s 8?3 t 68| (@ t;=0.25 ()
t=0.
4] N 1
=025 1s t](e) ‘.
1secx 2 times 15s
t= 3.5 s/Cycle

Fig. 16.2 Operating condition

2. Selection of basic factors

(1) Selection of accuracy grade and axial play
According to Table 4.1 "Accuracy grades of ball
screw and their application" on page B19, the
accuracy grade of ball screws for Cartesian type
industrial robots is C5 to Ct10.
From the following conditions in design, the
axial play should be 0.005 mm or less.
Repeatability : +0.005 (mm)
Resolution :  0.005 mm/pulse
According to Table 4.2 "Combinations of accuracy
grades and axial play" on page B20, you will require
the accuracy grade C5 to satisfy the axial play of
0.005 mm or less. Therefore select the accuracy
grade C5, and the axial play of 0 mm (Z-preload).

(2) Selection of lead
Calculate the lead ! based on maximum speed of
AC servo motor and the rapid traverse speed V...

I> Voo _ 1000 x 60
" N, 3000
Select a lead [ of 20 mm or larger.
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=20 (mm)

(3) Selection of screw shaft diameter
According to the Table 4.4 "Shaft diameter, lead
and stroke of standard ball screw" on page B21,
the screw shaft diameter d which has a lead /
larger than 20 mm should be in the range of 15
mm to 32 mm. Select the smallest 15 mm.

(4) Selection of stroke

From the Table 4.4 "Screw shaft diameter, lead, and
stroke of standard ball screw" on page B21, a ball
screw with shaft diameter (d) of 15 mm and lead
(I) of 20 mm meets maximum stroke of 700 mm,
therefore it is possible to select from the standard
ball screws. The primary selection is as follows:

Primary selection:

Shaft diameter: 15 (mm)
Lead : 20 (mm)
Stroke : 700 (mm)

Accuracy grade: Cb
Axial play : Z

NSK

3. Confirmation of standard ball screw

In consideration of delivery time and price,
select from the standard ball screws with
finished shaft ends.

Primary candidate: W1507FA-3PG-C5220

4. Basic safety check

Let's examine the primary candidate.

(1) Allowable axial load

[1] Calculation of allowable axial load
From Fig. 16.2: Acceleration o, at accelerating /
decelerating is:

Vi 1000 _ 2 _ 2
oy = =3 = o =4 000 (Mm/s’) = 4 (m/s?)
Axial load F is:

(At the time of acceleration (a)(d))
F=pu(mi+ m)xg+(m+m)xao,
= 0.01 x (40 + 20) x 9.80665 + (40 + 20) x 4
=246 (N)
(At the time of constant speed (b)(e))
F,=pn(m, + m,) x g=0.01x (40 + 20) x 9.80665
=6 (N)
(At the time of deceleration (c)(f))
Fo=-p(m+ m)xg+(m +my)xao,
=-0.01x (40 + 20) x 9.80665 + (40 + 20) x 4
=234 (N)
Thus, the maximum axial load P is 246 N.
[2] Buckling load
W1507FA-3PG-C5Z20 has the support length
of 804 mm ("La" as per the dimension table on
page B193), and must support maximum axial
load (P) of 246 (N). The supporting condition
of screw shaft is "Fixed — Simple", and the
supporting condition of ball nut is "Fixed". Due
to the direction of the load, the whole ball screw
supporting condition is "Fixed — Fixed" support
(Factor m = 19.9).
From fomula 2) on page B44:
Per? . )" (246x8047 . )"
d> [TX 10] =[TX 10]
=5.3(mm)
W1507FA-3PG-C5Z20 has the dimension (dr) of
12.2 mm as per the dimension chart (page B193)
and therefore meets the condition.

Result: Acceptable

(2) Allowable rotational speed

The permissible rotational speed listed in the
dimension table is 3 000 min™. Since the motor
maximum rotational speed is 3 000 min™, the
operation is in the range of permissible rotational
speed.

Result: Acceptable

(3) Checking life expectation

[1] Mean load F,, and mean rotational speed N,,
From the calculation of axial load, rotational
speed N, and the operating time t is:

(At the time of acceleration (a)(d))

F, =246 (N)
n 3000 =
N'=f=T=1500 (min”)

t,=2xt,+t,=0.75(s)
(At the time of constant speed (b)(e))
F,=6(N)
N, =3 000 (min™)
t, =2xt,+t;=0.65 (s)
(At the time of deceleration (c)(f))
F; =234 (N)
N; =1500 (min™)
t,=2Xt;+t,=0.75(s)
Calculation result is shown in Table 16.1

Table 16.1 Axial load and rotational speed

Operating | Axial load |Rotational speed |Operating time
condition (N) (mean) (min’) (s)
(a) (d) F, = 246 N, =1 500 t,=0.75
(b) (e) F,=6 N, = 3 000 t, = 0.65
(c) (f) F, =234 N, =1 500 t.=0.75

From the formulas 11) and 12) on page B53:

E_ [Fﬁ-Npta+F23-Nz-t,,+F33-N3-tCJ"3
me Nyoet,+ Nyot, + Ny o &,

=195 (N)

Nyet,+ Nyot,+ Ny o f,
t

=1200 (min™)

N, =
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[2] Calculation of life expectancy
At the basic dynamic load rating C, of W1507FA-
3PG-C5Z20 (Clearance Z) is 3 870 N (as per
the dimension table on page B193), from the
formulas 8) and 9) on page B53:
3

B C, 1 f
L= [Fm- fw] *gon, < 10

_ [ 3870 ]“ 1

6
195x1.2) X 60x 1200 < 10

= 62 800
The ball screw satisfies the required life.
Result: Acceptable

5. Check for other requirements
(1) Accuracy and axial play
As per the dimension table on page B180 and
Table 1.2 for the permissible value of lead
accuracy on page B38:
According to Table 1.2:
Accuracy grade: C5

e, = +0.035/800 (mm)

v, = 0.025 (mm)
This grade satisfies the required positioning
accuracy of +0.05/700 mm.
The checking of axial play is omitted here since
it is explained in "2. Selection of basic factors."

(2) Drive torque

Required specifications are as follows.

Motor rotational speed: 3 000 min™

Time to reach maximum speed: Less than 0.25 sec
[1] Load (converted to the motor axis)

Using the formula 30) and 31) on page B64,
calculate the moment of inertia whereas vy is the
material density of the ball screw.

(Screw shaft)

_mx78x% 10°

"
32 x 1.5"x 80

Jo= T YDt
32

=0.31 (kg - cm?)
(Moving part)

2 2
l 2
J,=mx [2_7:] =60 x [2_n]
=6.1 (kg - cm’)
B89

(Coupling)

J, = 0.25 (kg - cm’)---Temporary
(As a whole)
Moment of inertia of the ball screw J, is:

Jd=Js+ I+ S

=0.31+6.1+0.25
=6.7x 10" (kg - m°)

[2] Driving torque
We assume that WBK12-01 compact light load
type is used as recommended for W1507FA-3PG-
C5Z20, and the moment of inertia of motor (J) is
3.1 (kg - cm’) (3.1 x 10™* kg - m?).
(At the time of constant speed)
The torque which is necessary to drive the ball
screw at a constant speed resisting to external
loads is: per formula 28) on page B64

Ti=T.+ T + T,
In this formula, T, is the drive torque at constant
speed, T,... is the upper limit of the dynamic
friction torque of ball screw, and T, is the friction
torque of the support bearings.
From the chart on pages B193 and B400, (T,....) is
7.8 (N -cm) and (T,) is 2.1 (N - cm) respectively.
F,«l
2nn,

T, =

Using formula 26) on page B63, the drive torque
at a constant speed T, is:

F.l
2m e,

6 x2
= Sapg +78+2.1

T= + Tomax + T,

=12(N.-cm)=0.12(N - m)
(At the time of acceleration)
The drive torque necessary for accelerating the
ball screw resisting axial load can be calculated
by the formula 29) on page 64.

2n *n

=T +J =557

2w *n

=T+ (J+Jd) e 601

—0.12+ (6.7 x 10" + 3.1 x 10*) 2Ex 3 000

=1.35(N:-m)

60 x 0.25

NSK

(At the time of deceleration)
Similarly at the time of acceleration.

2n e n
T=T=J* 50z,
2T
= o= (Ut ) o

=0.12 - (6.7 x 10* + 3.1x 10 %

=-1.11(N - m)

[3] Selection of motor

Selection conditions are as follows.

Maximum rotational speed: N, >3 000 (min™)

Motor rating torque: Tw= Toms (N-m)
(T.... Effective torque)

Moment of inertia of the motor: J,, > J, /3 or more

Form above: select an AC servo motor with the

following specifications.

Motor specifications:
Rating power output: W, =300 (W)
Maximum rotational speed:
Ny =3 000 (min™)
Rating torque: w =T1(N-m)=1x10*(N-cm)
Moment of inertia: J,, =3.1x 10* (kg - m?)
=3.1(kg - cm?)

[4] Check on effective torque
Effective torque T, can be calculated as follows:

T o \/ T xt+ T xt+ T, xt,
rms — t

_ 4[1:35°x0.76 + 0.12° X 0.565 + 1.11°x 0.75
a 35

=0.81

Thus the condition of "T, > T,..." is cleared.

[5] Check on time to reach maximum speed
The time required to reach the rapid traverse speed
can be calculated as follows. Whereas T,," = 2 x Ty:

(Jo+ Ju) X2t X n
(Tv'-T))

_ (6.7x10* + 3.1 x 10%) x 21 x 3 000
N (2x1-0.12) x 60

t,= x 1.4

x 1.4

=0.23
Thus the ball screw meets the requirement of
"0.25 sec or less".

From the above, use W1507FA-3PG-C5220
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Drill 2: Processing table for special machines

1. Design conditions

Table mass:

Mass of the work:

Maximum stroke:

Maximum speed:

Positioning accuracy:

* Attitude accuracy of the table and thermal
displacement are not included in the accuracy
requirement of the ball screw.

Repeatability: +0.005 mm (no load)

Lost motion: 0.020 mm (no load)

Required life expectancy: L, =20 000 h

m, = 1000 kg

m, = 600 kg

S .x=1000 mm

V nax = 156 000 mm/min

Guide way (sliding): u=0.15

+0.035/1 000 mm (no load)

(16 h X 250 days X 10 years X 05 rate ovopera(ion)

(friction coefficient)

Cutting resistance
—

Fig. 16.3 System appearance

Processing: Milling and drilling
Drive motor: AC servo motor
(N 1ex = 2 000 min™")
Table 16.2 Operating conditions
Operation Axial load (N) Feed speed Use time
P Cutting resistance Sliding resistance (mm/min) ratio (%)
Rapid traverse 0 2 354 15000 30
Light/medium cutting 4 000 2 354 500 50
Heavy cutting 8000 2 354 100 20

negligibly short.

*% Sliding resistance: F, = i (m, + m,) g =0.15 x (1 000 + 600) x 9.80665 = 2 354 (N)
* |gnore the inertia force at the time of acceleration/deceleration because their time rate is

2. Selection of basic factors
(1) Selection of accuracy grade and axial play
The proper accuracy grade for machining
centers should be in the range from C1 to C5
according to "Table 4.1 Accuracy grades of ball
screws and their applications" on page B19.
Assuming the nut length is 200 mm and margin
stroke is 100 mm, the shaft length L, is obtained
as follows:
L, = Maximum stroke + nut length + margin
= 1000 = (200) + (100) = 1 300

B91

From "Table 1.2 Tolerance on specified travel
and travel variation of the positioning ball
screws" on page B38, the accuracy factors which
satisfy the required function are:
Accuracy C3 grade

e, =+0.029/1 600 (mm)

v, =0.018 (mm)
Considering the importance of lost motion,
select the Z code (axial play 0 mm and less) for
the axial play.

NSK

(2) Selection of lead
From the maximum rotational speed of AC
servo motor N,., and rapid traverse speed of
table V,.., lead [ is:

V,.. _ 15000
N,.. 2000

A larger lead [ would be beneficial for a higher
feed speed. But from the view of the control
system (resolution), the lead [ is limited to 8 mm
or 10 mm.

1> =7.5(mm)

(3) Selection of screw shaft diameter
According to Table 4.4 "Screw shaft diameter,
lead and stroke of standard ball screw" on page
B21, the screw shaft diameter with the lead of 8
mm or 10 mm are in the range of 10 mm to 50
mm. Placing more importance on rigidity than
to the volume of lost motion, select a relatively
large size in the range of 32 mm to 50 mm.

(4) Selection of stroke
Select 1 000 mm, the maximum stroke as
specified in the design condition.

Primary selection:
Standard ball screw
Shaft diameter: 32, 36, 40, 45, 50 mm

Lead: 8,10 mm
Stroke: 1000 mm
grade: C3

Axial play code: Z

3. Confirmation of standard ball screw
Giving consideration to delivery time and price,
select a standard ball screw.

At the primary selection of C3 grade is not found
in the standard ball screws. Let us check for
application-oriented ball screws whether there
is a C3 grade among ball screw.

4. Confirmation of made-to-order ball screw
Because standard ball screws do not meet the
accuracy grade requirement, we will consider
made-to-order ball screws which are based on
standard ball screws but with accuracy grade of C3.

Second selection:
Made-to-order ball screw
Shaft diameter: 32, 36, 40, 45, 50 mm

Lead: 8,10 mm
Stroke : 1000 mm
Accuracy grade : C3

Axial play : z

5. Selection of screw shaft diameter,
lead, and nut

(1) Dynamic load rating

Obtain required load carrying capacity for each

lead through load conditions. From Table 16.2

"Operating conditions" on page B91, calculate

the rotation speed N; as shown in Table 16.3.

V,

Jj
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N, 2

Table 16.3 Load conditions
Operating | Axial load [Rotations per minute (min”)| Use time
condition (N) 1=8 1=10 | ratio (%)
Rapid traverse | F, = 2 354 |N, = 1875|N, = 1500| ¢t =30
Lohumeaun| F, = 6 354 |N, =62.5 |\, =50 | =50
Heavy cutting | F; = 10 354N, = 12.5 [N, = 10 t,=20

By using the formulas 11) and 12) on page
B53, calculate the mean load F, and the mean
rotational speed N,, as shown below.

F, = [Ff‘N1'n+53-Nz-tz+E“N3‘r3]"3
" Noeti+ Nyot,+ Nyo t,

Nyst,+ Nyot,+ Nyo t,

N, = 7
Table 16.4 Mean load and mean rotational speed
Lead (mm) 8 10
Mean load £, (N) 3122 3122
Mean rotational speed N,, (min™) 596 477
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Required dynamic load rating C, is:
Using the formulas 8) and 9) on page B53,
calculate the required dynamic load rating.
C.> (60N, L)+ F, + £, x 107 (N)

Whereas required life expectancy L, = 20 000 (h),
load coefficient f,, = 1.2 (refer to page B53),

I =8 (mm) e C,> 33500 (N)

1 =10 (Mm) e C,> 31100 (N)

(2) Selection of the nut
Due to the requirement on the lost motion, the
nut will be selected as follows emphasizing the
importance of system rigidity.
Table 16.5 shows the dynamic load rating of
each specification.

» Standard nut ball screw, tube type

* Model: ZFT or DFT (pages B439 to B468)

* Number of turns of balls: Select from 2.5

turns 2 circuits or 2.5 turns 3 circuits

From Table 16.5 select item that meets required
dynamic load rating C, as follows:

Third selection: In the range surrounded by
the dotted lines | in Table 16.5

Table 16.5 Dynamic load rating of each specification

Screw shaf Dynamic load rating Ca: (N)

diameter Lead 8 mm Lead 10 mm
(mm) |25 turns 2 circuits |25 turns 3 circuits |2.5 turns 2 circuits 2.5 turns 3 circuits
32 | 31700 - 46 300 -
36 - - 49 300 -
40 | 34900 - 52 000 -
45 - - 54 200 76 800|
50 |:38.700 54 900 57.700 81.800

(3) Permissible rotational speed
[1] Critical speed
Check if the rapid traverse speed of 15 000 mm/min
(V.. clears the critical speed. Ball screw rotational
speed at each lead Nis:

=8 (mm).eees N = 1875 (min™)

! =10 (mm)-----N = 1500 (min™)
From the formula 7) on page B47, screw shaft root
diameter to meet critical speed requirement is:

. 2
d,;N—fLax 107 (mm)
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In this formula, unsupported length L, is:
L, = Maximum stroke + nut length/2 + shaft
end extra length
=1000 + 100 + 200 = 1 300 (mm)

Supporting condition of the screw shaft is Fixed
- Fixed support, and that of the ball nut is Fixed.
Therefore, supporting condition is Fixed - Fixed
support (Factor f = 21.9)

I =8 (mm).e d, 2 14.5 (mm)

! =10 (mm).-d, 2 11.6 (mm)
[2] d* n value
From Table 3.2 on page B50, as the d-n is 70 000 or
less, screw shaft diameters to meet the d-n are:

70 000

ds<—x— (mm)
[ =8 (mm)-eeeeeeeees d <37.3(mm)
I =10 (mm)-eeeenees d <46.7 (mm)

Based on nut specifications (pages B439 to
B468) select an item that meets screw shaft root
diameter (d,) and screw shaft diameter (d).
* Please consult NSK if the d * n value is
necessary to exceed 70 000.

Fourth selection: In the range surrounded by
the solid-lines in Table 16.5

(4) Rigidity of the ball screw system
Set the lost motion of the ball screw system

(screw shaft, nut and support bearings) at 80%
of the specified value. Then calculate the system
rigidity. The criterion lost motion is:

20 (pm) x 0.8 = 16 (um)
At this time, the one-way elastic deformation
AL of the major factors of ball screw system
shall be less than the half of above criterion.

AL <8 (um)

Fa/2 Fa Fa/2

La/2 La/2
La=1300

Fig. 16.3 Unsupported length

NSK

[1] Rigidity of the screw shaft K

Calculate the rigidity at the center of screw
shaft where the axial deformation becomes the
largest. Because the supporting condition of
screw shaft is Fixed - Fixed support, the rigidity
as per the formula 21) on page B58:

ned’E

I x 10°° (N/mm)

K, =

At here E is the elastic modulus. From the
formula 17) on page B57, the elastic deformation
of the screw shaft AL is:
AL = /i =%x 10° (um)
The sliding resistance F, is:
F,=p (m; + m,) =0.15 % (1 000 + 600)
=2354(N)

Table 16.7 shows the rigidity of screw shaft K
and the elastic deformation ALs.

[2] Rigidity of the ball nut K,

Set about 1/3 of the maximum axial load as the
preload value F,,.

Frax _ 10354
3 3
From the formula 23) on page B60, the rigidity

of the ball nut Kj is:

Fo= =3452 — 3500 (N)

Fo )"® 3500 )"
IQ:O.SXK[—S,CE] =0.8><K[0_1.Ca] (N/urm)

K : Theoretical rigidity
From the formula 17) on page B58, elastic
deformation of the ball nut AL, is:
AL - IEN _2 254
Table 16.7 shows the rigidity of ball nut K, and
the elastic deformation ALy.

[3] Rigidity of the support bearing K;

The bearings are Ball screw support bearings
NSKTAC C series. We specify the model number
of support bearing unit for each shaft diameter
as shown in Table 16.6 (refer to page B415).

Table 16.6 Bearing code

Screw shaft diameter (mm) Bearing code
32 25TAC62CDF
36 25TAC62CDF
40 30TAC62CDF
45 35TAC72CDF

Refer to page B419 for the rigidity K; of each
bearing unit (axial spring modulus). Elastic
deformation of bearing AL, is:
F,
AL, = 2K
Table 16.7 shows the rigidity of support bearing
K, and the elastic deformation AL,.

Table 16.7 Rigidity and elestic deformation

Nut model [Screw shaft Nut Support bearing | Total
number K |ALs | Ko | ALy | K | ALs | AL
DFT3210-5 | 347 | 6.8 839| 2.8 10.8
1000 1.2 ——f
DFT3610-5 | 460 | 5.1 907| 2.6 89 =
DFT4010-5 | 589 | 4.0 973| 2.4 [1030] 1.1 7.5 %
[1-]
DFT4510-5 1050 2.2 6.2 |
— 772 | 3.0 1180 1.0 ——
DFT4510-7.5 1375 1.7 5.7

Choose the most economical ball screw system
which meets the requirement of one-way
deformation (AL) of 8 um or less.

The selected ball screw:
Nut model number: DFT4010-5
Shaft diameter: 40 (mm)
Lead: 10 (mm)
Dynamic load rating: 52 000 (N)

6. Decision of screw shaft length
DFT4010 ball nut has the length of 193 mm, and
thus the unsupported length of screw shaft L,
should be:
L,= Maximum stroke + nut length + margin
=1000 + 193 + 100 = 1293 — 1 300 mm
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7. Checking basic safety

(1) Permissible axial load

Calculate the buckling load for conditions shown in
Fig. 16.4 with P of 10 354 (N) and L, of 1210 (mm).

Li=1210

193

Lg=1300

Fig. 16.4 Examination of bucking load

Supporting condition is Fixed - Fixed support, and
from the calculation formula 2) on page B44, the
screw shaft diameter d, to prevent buckling is

2 114
d> [% x 10*‘]

B [10 354 x 1210°
= 19.9

From the specification of DFT4010-5 ball nut
(page B457), the root diameter of screw shaft d,

/4
X 10"’] = 16.6 (mm)

is 34.4 mm and thus meets the above condition.
Result: Acceptable

(2) Permissible rotational speed
[1] Critical speed n
From the critical speed calculation formula 7) on

page B47:
PR 7 34.4 7
n=f L1ZX10_21'9X12101X10
= 5140

The maximum rotational speed (N,...) of 1 500 min™
is less than the critical speed, and thus meets the
requirement.

Result: Acceptable

[2] d* n value
The d+ n value is:
de+n =40x 1500 =60 000
From Table 3.2 on page B50, the d-n of tube type ball
nut is 70 000 or less, and meets the requirement.
Result: Acceptable
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(3) Life L,

The dynamic load rating C, is 52 000 N (see
dimension table on page B457), and from
the formulas 8) and 9) on page B53 the life
expectancy is:

1
60 N,

(e ) 0

L= [fw‘Fm] X 10° x
= 95000

The above result satisfies the required life of 20 000 (h).

Result: Acceptable

8. Check whether the following factors satisfy requirements
(1) Checking accuracy

[1] Positioning accuracy

The positioning accuracy of +0.035/1 000 mm,
and therefore, from Table 1.2 "Tolerance of
specified travel and travel variation" on page
B38 the positioning accuracy is:

Accuracy grade : C3
e, = +0.029/1 600 (mm)
v, = 0.018 (mm)
and thus meets the required positioning accuracy.

[2] Measures against thermal expansion

Provide pre-tension force equivalent to the

elongation of 3°C temperature rise, taking in

consideration of the load carrying capacity of

bearings. Also, adjust the travel compensation

for the specified travel equivalent to 3°C

temperature rise (refer to page B40).

(a) Thermal elongation : AL,

From the formula 1) on page B40:
ALy=p+0+L,=12.0x10°x 3 x 1300

=0.047 (mm)
(b) Pre-tension force : F,
Al s E+med’

F,=AdL,*Ks= aL

_0.047 x 2.06 x 10° x T x 34.4°
a 4x1300

= 6922 — 6 900 (N)

-0.047/1 300 (mm)
6900 (N)
Tension (elongation) volume : 0.047 (mm)

Travel compensation :
Pre-tension force :

NSK

[3] Selection of support bearing
Assuming that the ratio of basic dynamic load
rating of support bearing (C,) and pre-tension force
(F,) is ¢, select a bearing which generally satisfies
the following:

e=F,/C, <0.20
Design the bearing supporting configuration to
which pre-tension force is applied in such way
that the axial load is supported by the duplex
combination or a more multiple condition. Please
consult NSK when one bearing must sustain the
pre-tension load.

Table 16.8 Comparison of dynamic load
rating and pre-tension force

Bearing reference number C, (N) €
30TAC62CDF 29200 0.23
30TAC62CDFD 47 500 0.14

Selected support bearing: 30TAC62CDFD

(2) Checking drive torque of motor

(Required specifications)

» Motor rotational speed: 1 500 min™

» Time to reach maximum speed: 0.16 sec or less
(At the time of rapid traverse)

[1] Load (converted to the motor load)

Calculate the moment of inertia of ball screw.

From the formulas 30) and 31) on page B64,

moment of inertia of ball screw parts J are

calculated the load as follows, whereas yis material

density and ball screw shaft length L, is 1 550 mm.

(Screw shaft)
dy=T LD LO=%ZX10-3X4AX 155
=30 (kg - cm’)
(Moving part)
1) 1)
Juy=mx [E] =1600 x [2_7:]
=40 (kg - cm?)
(Coupling)
J, =10 (kg - cm®)---assumed

(Total)
J=dg+J,+J,=30+40+ 10
=80 (kg - cm’) — 80 x 10 (kg - m?)

[2] Driving torque
The required torque to drive a ball screw
resisting to external loads T, can be obtained by
the formula 28) on page B64:

T=Ta+T.+T,
In this formula, T, is drive torque at constant
speed, T, is dynamic friction torque, and, T, is
friction torque of the support bearings. From
the formula 26) and 25) on page B63, T, and T,
are:
Fae«l
2nn,
T, =0.014F,Nd,, * !

n.=0.9
Refer to the starting torque value in Table 3 on
page B419:
T, is:
T, =21+21=42(N-cm)
So, the required drive torque during rapid
traverse T,, and heavy cutting T,; are:
(At the time of rapid traverse)
To=Ta+ Tor+ Ty
2354 x1
T 2nx0.9
=557 (N - cm) = 557 x 107 (N - m)
(At the time of heavy cutting)
To=Tao+ T+ Ty,

2103547 L )014%3500V4.1 % 1 +42
21 x 0.9

=1972(N-cm) = 1972x 107 (N - m)

T, =

MaJag |eg

+0.014 x3500V4.1x 1 +42

[3] Selection of the motor

(Selection conditions)

Maximum rotational speed: N,, > 1500 (min™)
Motor rating torque: T, > T, (N - m)

Moment of inertia of the motor: J,, >J,/ 3 (kg - m°)
Based on the above, select AC servo motor as
follows.
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Motor specifications Drill 3: Cartesian type robot Z axis (vertical axis)
Rating power output: W, = 1.8 (kW) . e
.g P . P _M 1. Design conditions ik
Maximum rotational speed: Mass of the traveling item : m =300 kg —
Ny = 1500 (min™) Maximum travel : S o= 1500 mm
Rating torque: Tw =225 (N-m) Rapid traverse speed : V nax = 10 000 mm/min
=225%10% (N - cm) Repeatability : 0.3 mm o
. e . _ c
Moment of inertia: Ju =190 x 10" (kg - m?) Required life : L _h%uélrsOOO h dve o years 2
2 (16 """ x 300 *”* x 5 ***) m |1 ‘ ?
=190 (kg - cm’) Screw shaft supporting condition : l IS >
Fixed -- Simple support Iﬁl TT I |5
. ) ) Nut: Flanged single nut »n
[4] Checking the time to reach maximum speed: Guide way (rolling) : u=0.01 (friction coefficient)
Required time to reach rapid traverse speed can Drive motor : AC servo motor (N, = 1000 min™)
be calculated as follows (whereas Ty’ = 2 x Ty): Environment : Slightly dusty —
_(J+Jdu x2nx N
t"‘_—(TM’— T x 60 x 1.4
" . B S, =200 mm S, =1200 mm
(80 x 10° + 190 x 10 x 2w x 1500 . , &hi-02 y "tj"L
- - * ’ £=10 v = 10 m/min
(2 x22.5-580x 10%) x 60 o | tloz @
_ 8 Fig. 16.5 System appearance =
=0.15 (sec) 3 ‘ @(0) Nd) (e) (f - [*] Yy pp »
Thus the time meets the requirement 0.16 sec UOI =02 g
g (b) =70
or less. § t-02
v=10 m/min tl b |6 t, & t,
I ISS
5 sx6 times 20s
t = 50 s/Cycle

Fig. 16.6 Operating condition

2. Selection of basic factors (3) Selection of screw shaft diameter

(1) Selection of accuracy grade According to the Table 4.6 "Shaft diameter, lead
Although this application is not listed in Table and standard screw length of R Series” on page
4.1 "Accuracy grades of ball screw and their B23, the shaft diameters whose lead is 10 mm or
application" on page B19, the possibility is to over are in the range of 12 mm to 50 mm.

use a ball screw for transfer equipment R series,
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because the required repeatability is 0.3 mm
that is not very high.

(2) Selection of lead
From the maximum rotational speed of AC motor:

Ve _ 10000
1> Noo = 71000 = 10 (mm)

Select a lead 10 mm or over.

(4) Selection of stroke

From the Table 4.6 "Screw shaft diameter, lead
and standard screw shaft length of R series"
on page B23, it is possible to select from R
series because the diameter d of 15 mm to 50
mm and lead ! of 10 mm will meet the required
maximum stroke of 1500 mm.
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Primary selection : R Series ball screw for transfer equipment
Screw shaft diameter: 15 — 50 (mm)
Lead : 10 (mm)
Stroke : 1500 (mm)

3. Confirmation of standard ball screw
Select from a flanged single nuts of R Series ball
screws for transfer equipment.

Second selection : R Series ball screw for transfer equipment
Screw shaft diameter : 16, 20, 25, 32, 36

40, 45, 50 (mm)
Lead: 10 (mm)
Stroke : 1500 (mm)

4. Decision of screw length
Screw length L, is:
L, = Stroke + nut length + margin + shaft

end length

=1500 + 100 + 100 + 200 = 1 900 (mm)
Normally, the overall screw shaft length L,
less than or equal to 70 times of screw shaft
diameter d is recommended.
Therefore, screw shaft diameter d is:

L _1900 _ 571 (mm)

9255="70

Third selection : R Series ball screw for transfer equipment
Shaft diameter: 32, 36, 40, 45, 50 (mm)
Lead: 10 (mm)
Stroke: 1500 (mm)

5. Checking basic safety
(1) Allowable axial load

[1] Calculation of allowable axial load
Accelerating/decelerating time is:

__ V. _10x10° >
%=B0f " B0x0.2 - ooo (mm/s)

= 0.833 (m/s?)
t=t=t=t="t
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(a), (f) - F, = mg- mo
= 300 x 9.80665 — 300 x 0.833
=2690 (N)

(b), (e) - F, = mg = 2940 (N)

(), (d) - F;=mg+ mo =3 190 (N)

[2] Buckling load
For condition in Fig. 16.7, use values below.
P=3190N, L,=1600 mm

k=

L, =1600
= (Critical speed) éé’
ST

100

| [

=
=
%g_

L, =1600

%% (Buckling load) .

g |
Y

Fig. 16.7 Inspecting for buckling load and critical
speed

From the formula 2) on page B44:
P . L 2 1/4
1 -4
d > [—m x 10 ]

_ [3 190 x 1 600°

1/4
799 ><10“’] =14.2 (mm)

(2) Checking permissible rotational speed
[1] Critical speed
Use values below.
n=1000(min"), L, = 1600 (mm)
From the formula 7) on page B47:

2
%107 = 1000 x 1600 % 107

dz= 75.1

nel,
f

=17 (mm)

NSK

[2] d * nvalue
From Table 3.2 on page B50:

50 000 _ 50 000
n ~ 1000

=50 (mm)
* Please consult NSK when the d * n value
exceeds 50 000.

d<

(3) Checking life (dynamic load rating)
Determine the required load carrying capacity
from load conditions of Table 16.9.

Table 16.9 Load conditions

Fourth selection : R Series ball screw for transfer equipment
Shaft diameter : 32 (mm)
Lead: 10 (mm)
Stroke :

Turns of balls and circuit number : 2.5 x 2
Screw length : 2000 (mm)
Basic dynamic load rating : 35700 (N)

6. Selection of nut

Select a "standard nut with a flange and a built-
in brush seals" based on the environmental
conditions.

Operating | Axial load | Rotational speed| Use time

condition (N) {mean) (min’) (s) Selected ball screw:
(@)l f) F,=2690 | N, =500 =14 Nut assembly ~ RNFTL3210A5S
(bla(e) F,—2940 | N,=1000 | =130 Screw shaft RS3210A20
(C).(d) F=3190 | N, =500 t=14

Calculate mean load F,, and mean rotational
speed N, from the formulas 11) and 12) on page
B53:
Required load carrying capacity is:
F_ [Fﬁ- Npot, 4 F e Nyoty+ B N tc] "
" Nyst,+ Nyot,+ Ny t,

= 2940 (N)

Nyet,+ Nyot,+ Nyo t,
t

N, =

=288 (min™)
From the formulas 8) and 9) on page B53:
C,> (60N, * L)" < F,*f,x 107 (N)
= (60 x 288 x 24 000)" x 2 940 x 1.2 x 10?
=26 300 (N)

(4) Checking static load rating
Coa= Fraxx £, =3190 x 2
=6380 (N)
In consideration of expense, select a ball screw
shaft as follows.

MaJag |eg
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B-2-18 Reference

"NSK Motion & Control (technical journal)" was
compiled to introduce NSK products and its
technologies. You will find data summaries
which are imperative in selecting ball screws in
this catalog. If you need detailed technical data,
other than described in this catalog, please refer

to "NSK Motion & Control" technical journal.
For inquiries and orders, please contact NSK
branch offices, sales offices, and representatives
assigned at various locations.

Table 17.1 NSK Motion & Control (technical journal) : Issues relating to ball screws (1980-)

No. Issued Date Title
No.4 Jun. 1998 Recent Technical Trends in Ball Screws
No.8 May. 2000 Ball Screw with Rotating Nut and Vibration Damper
No.9 Oct. 2000 WFA Standard-Stock Ball Screws
No.10 Apr. 2001 High Performance Seals for Ball Screws
No.11 Oct. 2001 Development of NSK S1 Series Ball Screws and Linear Guides
No.11 Oct. 2001 Low Inertia Series of Nut Rotatable Ball Screws
No.13 Oct. 2002 Development of HTF Series Ball Screws for High Load Drive Application
No.13 Oct. 2002 High Lead Precision Rolled Ball Screws
No.14 May. 2003 High Speed and Low Noise Ball Screws HMC-B02 Series
No.15 Dec. 2003 Clean Support Units for Ball Screws
No.16 Aug. 2004 Development of High Speed and Low Noise Ball Screws
No.18 Aug. 2005 S3 Ball Screws: Super Low Noise Ball Screws for Automation Equipment
No.19 Sep. 2006 High-Speed and Low-Noise Ball Screw for Standard Stock - Compact FA Series
No.21 Dec. 2007 V1 Series of Ball Screws for Contaminated Environments
HTF-SRC Series of Ball Screws for High-Speed and High-Load Applications
No.22 Mar. 2011 Technological Trends of Ball Screws for Industrial Machinery
BSL Series of Ball Screws for Small Lathes
HTF-SRD Series of Long-Lead Ball Screws for High-Speed and Heavy-Load Applications
No.23 Jun. 2013 TW Series of Ball Screws for Twin-Drive Systems
HMD Series of Ball Screws for High-Speed Machine Tools
No.24 Dec. 2014 Ball Screw for Motorcycle Brake Systems
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B-2-19 Guide to Technical Services

(1) CAD data
HWWeb page
http://www.jp.nsk.com/app01/en/ctrg/

HCD-ROM

CAT. No. 7110

(3D data: Intermediate format or native,

2D date: DXF)

Catalog No.7110 (CD-ROM) contains precision
machine components and rolling bearings.

Standard Ball Screws
*Finished shaft end (Compact FA series, MA
type, FA type, SA type,
KA type, and RMA type)
*Blank shaft end (MS type, FS type, and SS type)
Standard nut ball screws
 End deflector type
Standard support units

(2) Telephone consultation with NSK engineers
This catalog contains technical explanation for
each section. However, some descriptions and
explanations may be insufficient due to page
limitation, etc. To amend this shortcoming, NSK
offers telephone assistance. NSK engineers are
pleased to help you. Our local offices are listed
in the last part of this catalog. Call local NSK
office or representative in your area.

(3) Additional machining (processing) some

part of standard ball screws in stock
NSK processes standard ball screw blank
shaft end. NSK also cuts linear guide rails to
required length for you. Service is available
at NSK processing factories throughout the
world. Requests are taken by branch offices and
agencies.
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B-2-20 Precautions When Handling Ball Screws

Ball screws are precision products. They require
careful handling as described below.

[ confirm lubrication |

Lubrication
(1) Confirm the state of lubrication before use. Insufficient lubrication causes loss of ball screw
functions in a short period.

(2) Do not apply any lubrication if grease is already applied to the ball screws. Remove dust or swarf
if they stuck to the greased surface during handling. Wipe the surface with clean white kerosene, and
then apply the same type of new lubricant before use. Avoid using different types of grease at the
same time.

Consult NSK for special oil lubricant if it is required to your application.

(3) Check the grease after two to three months of operation. Wipe off the old grease if it is excessively
contaminated, and apply sufficient volume of a fresh coat of grease. After the initial check, check and
replenish the grease approximately every year. Check more often if environment requires.

Note: Refer to pages B67 and D13 for lubrication.

® 0 AYE

| Do not disassemble | |Do not reassemble| |Watch out for falling uhiects| |Handle with care| | Do not apply shock |

Handling

(1) Never disassemble the ball screw. It invites dust to enter, and lowers precision, or may cause an
accident.

(2) Once the ball screw is disassembled for some reason, the user should never reassemble the ball
screw by himself. Loss of ball screw function is apt to occur if a mistake is made. Please send the ball
screw to NSK for repair or re-assembly. It will be reworked at the minimum service charge.

(3) The ball screw shaft or nut may fall off due to its own weight. Watch out for such falling object. If
it falls, the ball groove or ball recirculation component may be damaged and their function might be
lost. Make certain to return such item to NSK for check. There will be the minimum charge for this
service.

(4) If the recirculation component, the shaft outside, or the ball groove is scratched or damaged by
impact, recirculation operation becomes deficient, and may cause a loss of function.

Note: Refer to page B73 for assembling components.
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[ Prevent dust| [ Rotational speed limitation | [Do not overrun| [ Temperature limitation |

Precautions in use

(1) Ball screws should be used in a clean environment. Use a dust cover to keep dust and swarf
from entering into the system. Insufficient dust protection causes not only the ball screw function to
deteriorate but also brings about damage to the recirculation components if dust plugs the system.
This may result in more serious accident such as a fall of the table.

(2) For rotational speed in operation, refer to the applicable section in this catalog which describes
permissible rotational speeds, or to specification drawing furnished by NSK. Exceeding permissible
rotational speed damages recirculation components, and may cause the table to fall. A precaution
system such as a safety nut is recommended in vertical use of ball screw. Please consult NSK for
safety system.

(3) Overrunning ball nut (removed from the ball thread) causes the balls to fall out, damages
recirculation components, and dent ball groove, resulting in insufficient operation. Continued use
under such conditions may cause premature wear, and damages recirculation components. For these
reasons, avoid overrun by all means. If overrun occurs, please request NSK to check. There will be a
minimum charge for this service.

(4) Ball screws are designed to be used at a temperature of less than 80°C. Do not operate at
temperatures higher than this limit. Use at a higher temperature may damage recirculation and seal
components. Please consult NSK if it is necessary to use at a temperature higher than the limit.

When using NSK K1 lubrication unit, the operating temperature should be 50°C or less. (Momentary
maximum temperature in use: 80°C)

Note: Please read page B83 before designing.
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|Store in the correct position|

Storage

(1) Store in the original NSK package. Do not unwrap or tear the inner wrapping if it is not necessary.
This allows dust to enter and rust to set in, and may deteriorate functions.

(2) The following position is recommended when storing ball screws.

@ Keep in the NSK original package, and place it flat.
@ Place flatly on supports; store in a clean area.
@ Hang vertically in a clean place.
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B-3 Ball Screw Dimension Table

NSK

. Compact FA Series B107
2. High-Speed SS Series B147
. Finished Shaft End B157

MA Type, Miniature, Fine Lead B159
FA Type for Small Equipment B181
SA Type for Machine Tools B217

. Finished Shaft End

KA Type Stainless Steel Product B273

. Blank Shaft End B299

MS Type, Miniature, Fine Lead B301
FS Type for Small Equipment  B309
SS Type for Machine Tools B321

. Ball Screws for Transfer Equipment B349
. Accessories B389

B-3-1 Dimension Table and Reference
Number of Standard Ball Screws
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B-3-1.1 Compact FA Series PSS Type, USS Type, and FSS Type

1. Features

In order to respond quickly to a wide range of
needs, NSK keeps end-deflector recirculation
system ball screws, which offer high-speed
and low-noise operation and compact design,
in standard inventories as the Compact FA
Series. The exceptionally high performance
ball screws are ready for use in a variety of
fields such as semiconductor manufacturing
equipment, LCD manufacturing equipment, chip
mounting equipment, measuring apparatus,
food and medical equipment, and automotive
manufacturing equipment.

@Quieter sound

The operating noise level of ball screws has
been reduced by 6 dB, about half of what is
sensed by the ear.

Shal diar-ieler 2577~
Leed 50

i

; i
Bt clamatar 15 : H
70 Lead 1 i

Shab diarnee 12

Noise level dB ()
P
2

=nw Curweniliveal FA Series

—Carnact R4 Soien

10 20 30 40 50 100 200
Feeding speed, V (m/min)

(Microphone was positioned at a distance of 400 mm for all noise levels)
Fig. 1 Comparison of noise level

@Compact

The outside diameter of the ball nut is as much

as 30% smaller than those of existing NSK
products. This contributes to more compact
design of all sorts of equipment and devices
such as low-profile positioning stages.

13 mm more compact
L |~ (Shaft diameter 20, lead 10)

13 mm more compact
(Shaft diameter 20, lead 10)

Fig. 2 Comparison of FA Type and Compact FA Series PSS Type
@High speed

The permissible rotational speed up to 5 000 min™.
This capability dramatically expands the range
of service conditions.

Please refer to the dimension tables for details
of the permissible rotational speed.
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@A grease fitting is provided as a standard equipment
The new ball screw type is equipped with
a grease fitting (M5 x 0.8) as a standard
equipment. Two lubrication ports are provided
to facilitate easy maintenance.

@Storage seal

Compact, thin plastic seal is available. Nut
outside diameter is compact compare with the
return tube recirculation system.

@Low-profile design

The low-profile support units especially
compatible with the compact FA Series are
available for a superb space-saving design.

Existing support unit =  New low-profile support unit

Fig. 3 Comparison of support units

@Low dust generation LG2 grease (USS Type)
The dust count is approximately 1/100 that
of the existing FA series. It is suitable for
applications in clean environments.

1000 000

e
[<FA Series
(standard

100000 |-

10 000

e o Serea]
(LG2 grease)

Dust count (0.1 pm or larger) [n0./28.30]

10 000

1000

W Compact FA high-precision Series
(LG2 grease]

Dust count (0.5 ym or larger) [no./28.3(]

|
|
|

Time [h]

Fig.4 Comparison of dust count

NSK

@Easy stroke setting (FSS Type)

Flexible stroke setting with fixed-simple support
by means of mounting support unit (simple
support side) directly onto ball screw thread
outside diameter. Proprietary support unit
(simple support side) is available from NSK.

2. Order of the dimension table
For each type, it is arranged in order from small
diameter to large.

3. Dimension tables
Dimension tables show shapes/sizes as well
as specification factors of each shaft diameter/
lead combination. Tables also contain data as
follows:
@Stroke
Nominal stroke: A reference for your use.
Maximum stroke: The limit stroke that the
nut can move. The figure is
obtained by subtracting the
nut length from the effective
threaded length (L,).
@Lead accuracy
PSS Type, C5 grade; USS Type, C3 grade; FSS
Type, Ct7 grade
T: Travel compensation
e,: Tolerance on specified travel
v, : Travel variation
See "Technical Description: Lead Accuracy"
(page B37) for the details of the codes.

K Easy stroke setting by cutting the shaft end and burring.

..r..-.u|.“”"ﬁ‘uun-nuuun

Fig.5 Flexible stroke setting

@Permissible rotational speed
den: Limited by the relative
peripheral speed between the
screw shaft and the nut.
Critical speed: Limited by the natural
frequency of a ball screw shaft.
Critical speed depends on the
supporting condition of screw
shaft.
The lower of the two criteria, the d-n and critical
speed, will determine the overall permissible
rotational speed of the ball screw. For details,
see "Technical Description: Permissible
Rotational Speed" (page B47).

4. Other

The seal of the ball screw and end deflector

are made of synthetic resin. Consult NSKJZ

when using our ball screws under extreme

environments or in special environments, or if

using special lubricant or oil.

The NSK K1 cannot be mounted to the compact.

FA Series.

For special environments, see pages B70 and

D2. For lubrications, see pages B67 and D13.

Note: For details of standard stock products,
contact NSK.

31198 y4 Joedwon

Table 1 Combinations of screw shaft diameter and lead

Lead
5 8 10 12 15 20 25 30 40 50 60
Screw shaft diameter
6 B109 B109
8 B111 B111
B113
10 B133 B113
B115 B115
12 B135 B139 B115 B115
B117 B117 B119
[ B137 B141 B141 B119
B121 B123
20 B121 B143 B143 B123 | B125 B125
B127 B129 | B129
25 B127 B145 8145 | B145 B131 B131
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' Compact FA PSS Type NSK
Screw shaft g6

Lead 8, 12
Unit: mm
& 0.020 /10010 (zeq ugil‘)‘, g;gc"e‘g; Ball screw specification
i Ball diameter/screw shaft root diameter 1.2/4.9
—1 Lo /—/‘{ ~. 2 Ball circle dia. 6.2
3 Mix05 g //' W Accuracy grade/axial play C5/0.005 or less
o S 7 i | V/d \ Factory-packed grease NSK grease PS2
\\/ / Recommended
/
W o 4 25 [ 65 ~ {) _ For drive side
) . LD (Fixed)
\/
(LI0.07014] X~ WBKO04-01M (square)
4 oS 25 L 28 WBK04-11M (round)
L Cross-section X-X
Lt (quenching range) Ly 18 5
127 23
150
Unit: mm
Screwshaft] | | Effective Basic load ratings (N) | \jasimum|  Nut | Screw shaft dimensions Lead accuracy Dynamic Mass Permissiole | Internal spatial | Standard volume of
Ball screw No. diameter tums of balls| Dynamic | Static stroke length Target value Error Variation |preload torque| rotational speed | volume of nut |grease replenishing
d ) C, Co L L, L, T e, v, (N-cm) (kg) (min™) ™ (cm®) (cm®)
PSS0608NAD0150 s 2 550 715 97.5 16 118.5 8.5 0.06 0.2 0.1
PSS0608NBD0150 4 1180 1760 89.5 24 118.56 8.6 0.06 0.3 0.2
6 0 0.020 0.018 ~0.5 5 000
PSS0612NAD0150 1 2 550 715 92 20 117 10 0.06 0.2 0.1
PSS0612NBD0150 4 1180 1760 80 32 117 10 0.07 0.3 0.2
Notes: 1. Contact NSK if permissible rotational speed is to be exceeded. 2. Service temperature range is 0 to 80°C.

3. Use of NSK support unit is recommended. Refer to page B389 for details.
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NSK

' Compact FA PSS Type

Screw shaft 68

Lead 10, 15

Unit: mm

2:¢3.4 drill thru Ball screw specification
X (equally spaced) 0 ; -
1 ,,///{ = a d\ameter/scre_ws aft ro_ot diameter 1.5688/6.6
= s P . Ball circle dia. 8.3
2 s <o M6x0.75 & y D2 -
o 9 s N / ,\V Accuracy grade/axial play C5/0.005 or less
© =§i‘9 [ ,/ f \, Factory-packed grease NSK grease PS2
Y - [ ! J i
\ /
< Vi Recommended
N o For drive side
L 5 |3 E 7 . L Fixed
1[0.010]AH Y ag \E} (Fixed)
4 WBKO06-01M ( square)
9.5 9.5 WBKO06-11M (round)
L 19
Li (quenching range) Ly 225 75 Cross-section X-X
120 30
150

Unit: mm

Screwshaft] | | Effective Basic load ratings (N) | \jasimum|  Nut | Screw shaft dimensions Lead accuracy Dynamic Mass Permissiole | Internal spatial | Standard volume of

Ball screw No. diameter tums of balls| Dynamic | Static stroke length Target value Error Variation |preload torque| rotational speed | volume of nut |grease replenishing
d ) C, Co L L, L, T e, v, (N-cm) (kg) (min™) ™ (cm®) (cm®)
PSS0810NAD0150 10 2 910 1260 86.5 18 109.5 10.5 0.09 0.4 0.2
PSS0810NBD0150 4 1950 3080 76.5 28 109.5 10.5 0.11 0.5 0.3

8 0 0.020 0.018 ~0.5 5 000
PSS0815NAD0150 15 2 910 1260 80 22 107 13 0.1 0.4 0.2
PSS0815NBD0150 4 1950 3080 65 37 107 13 0.12 0.6 0.3
Notes: 1. Contact NSK if permissible rotational speed is to be exceeded. 2. Service temperature range is 0 to 80°C.
3. Use of NSK support unit is recommended. Refer to page B389 for details.
B112

B111



\ Compact FA PSS Type (Medium, High helix lead) Nut model: BSS NSK \

Screw shaft 610
Lead 5, 10
{10.018]A] Unit: mm
- 2(-5‘;1ri|The:ic ;astic)l X=h ‘;e cbgedgus‘dhe;:h ¥ 300 Ball screw specification
30|
s g Oversize ball preload
*%\ — ; % o0 Preload type (P-preload)
! J 7, \\ -
Eg of E : o = / ,’:/ f i S( Ball diameter/screw shaft root diameter 2.000/8.2
] i ' b a - \< A Ball circle dia. 10.3
i i NP4 s -
g Al i3 j . NN = Accuracy grade/axial play C5/0
0.8 = L9 |
B ¥ i :;’\ ' @ 4 N Factory-packed grease NSK grease PS2
6.8
- A oo '
Lol ﬂf*‘(@- g Grease ninple 3103 -—% Recommended support unit
0.005 . 11 X (1]0.005[E] (ol hole, Ms":s tap) 26 For drive side For opposite to drive side
ug - -
L+ (quenching range) 5] @ . 10 {0 hole, MEx0.8 tap) (Fixed) (Simple)
9 L, 37 Cross-section X-X WBK08-01B (low-profile, square) |WBK08S-01B (low-profile, square)
Lo WBK08-118 {round, high load)
Unit: mm
Screw shaft Lead Basic load ratings (N) Stroke Nut Screw shaft dimensions Lead accuracy Shaft | Dynamic preload Mass Permissiole rotational speed (min') *| Internal spatial |Standard volume of
Ball screw No diameter Dynamic| Static ) length Targetvalue | Error |Variation| run-out torque ) ) volume of nut |grease replenishing
' Nominal | Max. “ Fixed-Simple . .
d ) C, Cos L L L, L, T e, v, C (N-cm) (kg) (cm’) (cm’)
PSS1005N1D0171 50 78 112 125 171 0.020 | 0.018 | 0.030 0.7 - 3.3 0.3
PSS1005N1D0221 100 128 162 175 221 0.020 | 0.018 | 0.045 0.7 - 3.3 0.3
PSS1005N1D0321 5 2930 | 4790 200 228 29 262 275 321 0.023 | 0.018 | 0.060 0.6 - 4.3 0.3 5 000 0.8 0.4
PSS1005N1D0421 300 328 362 375 421 0.025 | 0.020 | 0.070 0.6 - 4.3 0.4
PSS1005N1D0521 10 400 428 462 475 521 0 0.027 | 0.020 | 0.085 04 - 49 0.5
PSS1010N1D0221 100 125 162 175 221 0.020 | 0.018 | 0.045 0.7 - 3.3 0.3
PSS1010N1D0321 200 225 262 275 321 0.023 | 0.018 | 0.060 0.6 - 4.3 0.4
10 1970 | 3010 32 5 000 0.7 0.4
PSS1010N1D0421 300 325 362 375 421 0.025 | 0.020 | 0.070 0.6 - 4.3 0.4
PSS1010N1D0521 400 425 462 475 521 0.027 | 0.020 | 0.085 04 - 49 0.5
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. Refer to page B389 for details.
2. Contact NSK if permissible rotational speed is to be exceeded. 5. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.

3. Service temperature range is 0 to 80°C.
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\ Compact FA PSS Type (Fine, Medium, High helix lead) Nut model: BSS NSK \

Screw shaft 912
Lead 5, 10, 20, 30
1632 4-44.5 diill thru Unit: mm
[“]0.018]A] -thin plastc seal {710-018]A] {”T0.010]E] $8 chore, 4.5 depth
c plastic) Ball screw specification
=§§ “ = ‘ ~ 2 5 M8x1.0 P o2 Preload type Over?llgz;e) rt;zlaga%r)c-:tload
g [ _EY EE ‘E 3 . ( Ball diameter/screw shaft root diameter 2.000/10.2
I R i I o Ball circle dia. 123
. A il -2 ;
_ zzf f:_ 03 @ . ' & Accuracy grade/axial play C5/0
L] i 2T Factory-packed grease NSK grease PS2
(LIo0T0A ﬂf,iﬂ). gx Grease nipple :5 ’ﬁ Recommended support unit
L ! el L2 For drive side For opposite to drive side
L ing range) L] 8 27 10 (MW)TF;\I/:JSQM{ (Fixed) (Simple)
o — 8 Cross-sortion XeX WBK08-01B (low-profile, square) |WBK0BS-01B (low-profile, square)
WBK08-11B (round, high load)
Unit: mm
Scr_ewshaft Lead Basic load ratings (N) Stroke Nut Screw shaft dimensions Lead accuracy Shaft | Dynamic preload Mass Permissiole rotational speed (min') *| Internal spatial |Standard volu_me_ of
Ball screw No. dameter Dynamic| Static ) length Targetvalue | Error |Variation| run-out torque ) ) volume of nut |grease replenishing
Nominal | Max. “ Fixed-Simple . .
d ) C, Con L L, L, L, L, T e, v, C (N-cm) (kg) (cm’) (cm?)
PSS1205N1D0171 50 75 110 | 125 | 171 0.020 | 0.018 | 0.030 0.7 - 3.3 0.3
PSS1205N1D0221 100 125 160 | 175 | 221 0.020 | 0.018 | 0.045 0.7 - 3.3 0.3
PSS1205N1D0321 200 225 260 | 275 | 321 0.023 | 0.018 | 0.060 0.6 — 4.3 0.4
5 3200 | 5860 30 7 5 000 1.0 0.5
PSS1205N1D0421 300 325 360 | 375 | 421 0.025 | 0.020 | 0.070 06 - 43 0.5
PSS1205N1D0521 400 425 460 | 475 | 521 0.027 | 0.020 | 0.085 06 - 4.3 0.6
PSS1205N1D0621 500 525 560 | 575 | 621 0.030 | 0.023 | 0.085 04 - 49 0.7
PSS1210N1D0221 100 112 160 | 175 | 221 0.020 | 0.018 | 0.045 0.7 - 3.3 0.4
PSS1210N1D0321 200 212 260 | 275 | 321 0.023 | 0.018 | 0.060 06 - 43 0.5
PSS1210N1D0421 10 3200 | 5860 300 312 43 360 | 375 | 421 7 0.025 | 0.020 | 0.070 06 - 4.3 0.5 5000 1.0 0.5
PSS1210N1D0521 400 412 460 | 475 | 521 0.027 | 0.020 | 0.085 0.6 - 4.3 0.6
PSS1210N1D0621 12 500 512 560 | 575 | 621 0 0.030 | 0.023 | 0.085 0.4 - 49 0.7
PSS1220N1D0271 100 153 208 | 225 | 271 0.023 | 0.018 | 0.045 14 - 45 0.4 5000
PSS1220N1D0371 200 253 308 | 325 | 371 0.023 | 0.018 | 0.060 09 - 49 0.5 5000
PSS1220N1D0471 20 2150 | 3610 300 353 50 408 | 425 | 471 9 0.027 | 0.020 | 0.070 09 - 49 0.6 5 000 1.2 0.6
PSS1220N1D0571 400 453 508 | 525 | 571 0.030 | 0.023 | 0.085 0.6 - 5.9 0.7 5 000
PSS1220N1D0671 500 553 608 | 625 | 671 0.030 | 0.023 | 0.110 06 - 59 0.8 4 480
PSS1230N1D0271 100 128 203 | 225 | 271 0.023 | 0.018 | 0.045 1.4 - 45 0.5 5000
PSS1230N1D0371 200 228 303 | 325 | 371 0.023 | 0.018 | 0.060 09 - 49 0.6 5000
PSS1230N1D0471 30 2150 | 3610 300 328 70 403 | 425 | 471 | 14 0.027 | 0.020 | 0.070 09 - 49 0.7 5 000 1.5 0.8
PSS1230N1D0571 400 428 503 | 525 | 571 0.030 | 0.023 | 0.085 06 - 59 0.7 5000
PSS1230N1D0671 500 528 603 | 625 | 671 0.030 | 0.023 | 0.110 06 - 59 0.8 4720
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. Refer to page B389 for details.
2. Contact NSK if permissible rotational speed is to be exceeded. 5. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.

3. Service temperature range is 0 to 80°C.
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\ Compact FA PSS Type (Fine, Medium lead) Nut model: BSS NSK \

Screw shaft g15
Lead 5, 10
L Unit: mm
12
2 .ﬁ_ Ball screw specification
E 4% :
115 2.thin plastio seal P Oversize ball preload
in plasti reload type
S Syniheto past 4- 455 drill thru (P-preload)
Shapel] 77| $9.5c’hore, 5.5 depth
; MI12x1.0 3o Ball diameter/screw shaft root diameter 2.778/12.6
L ; =9 A
= r | g W Ball circle dia. 15.5
e 53’ i ‘ g ol B / i | Accuracy grade/axial play C5/0
j \ b b j}‘ k o Factory-packed grease NSK grease LR3
— = A i2 Bal @ Recommended support unit
Shage | T e 8 |5 10 For drive side | For opposite to drive side
Bl I - 6187 o x< rease nipple, i i i
oo/ - IOt l_ﬂ gx sl ‘ (Fixed) {Fixed) (Simple)
B -_.1% 11 M5x0.8 tap) 31 WBK12:018 fow-profle, square) | WBK10-01B flow-profe, square] | WBK'2S-01B low-profle, square)
10 915 6 L @ ho,eyp,},‘gio‘mp) WBK12-11 (round) | WBK10-11 (round)
(1[0.005]F} Ly (quenching range) Ly 30 15 Cross-section X-X
30 La 45
Lo
Unit: mm
Screw shaft Basic load ratings (N) Stroke Nut Screw shaft dimensions Lead accuracy Shaft Dynamic Permissible rotational speed (min') * {Internal spatialStandard volume of
) Lead : - Left shaft end — Mass e
Ball screw No. Giameter Dynamic| Static Nominal | Max length 1(_Jppos!te Targetvalue| Error |Variation| run-out | preload torque ijed- Fixed— volume of nut |grease replenishing
d l C Co L L L, L | L divenside) | T e, v, c (N-cm) (ka) Simple | Fixed {cm?) (em®)
PSS1505N1D0211 50 103 139| 154 211 0.020 | 0.018 | 0.035 0.2 - 69 0.5 5000
PSS1505N1D0261 100 153 189 | 204| 261 0.020 | 0.018 | 0.035 0.2 - 69 0.5 5 000
PSS1505N1D0361 200 253 289 | 304 | 361 0.023 | 0.018 | 0.045 0.2 - 6.9 0.6 5 000
PSS1505N1D0461 5 5460 | 10200 300 353 30 389 | 404| 461| 15 I 0.025 | 0.020 | 0.050 04 - 938 0.8 5000 — 2.0 1.0
PSS1505N1D0561 400 453 489 | 504 | 561 0.027 | 0.020 | 0.060 04 - 938 0.9 5000
PSS1505N1D0661 500 553 589 | 604 | 661 0.030 | 0.023 | 0.075 0.4 - 938 1.0 5 000
PSS1505N1D0761 600 653 689 | 704| 761 0.035 | 0.025 | 0.075 0.4 - 11.8 1.1 4130
PSS1510N1D0261 15 100 140 189 | 204 | 261 il 0 0.020 | 0.018 | 0.035 06 - 74 0.6 5000 —
PSS1510N1D0361 200 240 289 | 304 | 361 I 0.023 | 0.018 | 0.045 06 - 74 0.7 5000 —
PSS1510N1D0461 300 340 389 | 404 | 461 il 0.025 | 0.020 | 0.050 0.4 - 938 0.8 5000 —
PSS1510N1D0561 400 440 489 | 504 | 561 I 0.027 | 0.020 | 0.060 0.4 - 9.8 1.0 5 000 —
PSS1510N1D0661 10 5460 | 10200 500 540 43 589 | 604| 661 15 i 0.030 | 0.023 | 0.075 04 - 938 1.1 5 000 — 2.0 1.0
PSS1510N1D0761 600 640 689 | 704| 761 I 0.035 | 0.025 | 0.075 04 - 11.8 1.2 4210 —
PSS1510N1D0379 700 740 789 | 804| 879 1 0.035 | 0.025 | 0.095 0.4 - 11.8 1.4 3190 4410
PSS1510N1D0979 800 840 889 | 904 | 979 1 0.040 | 0.027 | 0.095 0.4 - 11.8 1.5 2 500 3470
PSS1510N1D1179 1000 1040 1089 (1104|1179 1 0.046 | 0.030 | 0.120 04 - 11.8 1.7 1650 2 320
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. Refer to page B389 for details.
2. Contact NSK if permissible rotational speed is to be exceeded. 5. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.

3. Service temperature range is 0 to 80°C.
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\ Compact FA PSS Type (Medium, High helix lead) Nut model: BSS NSK \

Screw shaft g15
Lead 20, 30
L Unit: mm
Ball screw specification
[T00121A]
30 30° Oversize ball preload
thi ' ) Preload type
Vsl S Froreload
MI12A.0 3o Ball diameter/screw shaft root diameter 3.175/12.2
{ 1 E W Ball circle dia. 15.5
gf:"di___ s L8 o B[] _ ! L Accuracy grade/axial play C5/0
K \\ ha i | I - k o Factory-packed grease NSK grease LR3
EAE ‘ i A
3 = J? e aa Recommended support unit
Srapol ¥ i | = 8 |5 10 28 " " For drive side | For opposite to drive side
X . ° . - -
Mm/ - [Io010AH L6 [871| Greasoiopey” o /T 6o (Fixed) (Fixed) (Simple)
B s " M5x0.8 tap) 33 WBKT2-018 {low-profle, suare) | WBK10-01B low-profile, square) | WBK125-01B (lowe-profle, square)
10 |9.15] 6 | L i nole,Pn%gxo.aiap) WBK12-11 (round) | WBK10-11 (round)
L ing range) Ly 30 15 Cross-section X-X
30 La 45
Ly
Unit: mm
Sc[ewshaﬂl Basic load ratings (N) Stroke Nut Screw shaft dimensions Lead accuracy Shaft Dynamic Permissible rotational speed (min'] * {Internal spatial|Standard volume of
_ Lead Left shaft end Mass o
Ball screw No. diameter Dynamic| Static ) length (opposite | Targetvalue | Error | Variation run-out | preload torque Fixed- Fixed- volume of nut |grease replenishing
Nominal | Max. driven side) “ impl Fi 5 5
d ! C, C L L L, L, L, ven side T e, v, c (N-cm) (kg) Simple ixed (cm?) (cm?)
PSS1520N1D0261 100 129 186 | 204 | 261 I 0.020 | 0.018 | 0.035 08 - 8.8 0.7 5 000 —
PSS1520N1D0361 200 229 286 | 304 | 361 il 0.023 | 0.018 | 0.045 0.8 - 838 0.8 5000 —
PSS1520N1D0461 300 329 386 | 404 | 461 I 0.025 | 0.020 | 0.050 0.8 - 10.8 0.9 5 000 —
PSS1520N1D0561 400 429 486| 504 | 561 il 0.027 | 0.020 | 0.060 0.8 - 10.8 1.1 5 000 —
PSS1520N1D0661 20 5070 | 8730 500 529 51 586 | 604| 661 18 I 0.030 | 0.023 | 0.075 0.8 - 10.8 1.2 5 000 — 2.8 1.4
PSS1520N1D0761 600 629 686 | 704| 761 il 0.035 | 0.025 | 0.075 0.8 - 13.8 1.3 4170 —
PSS1520N1D0879 700 729 786 | 804 | 879 1 0.035 | 0.025 | 0.095 0.8 - 13.8 1.5 3 150 4310
PSS1520N1D0979 800 829 886 | 904 | 979 I 0.040 | 0.027 | 0.095 0.8 - 13.8 1.6 2 460 3390
PSS1520N1D1179 15 1000 1029 1086 (1104|1179 I 0 0.046 | 0.030 | 0.120 0.8 - 13.8 1.9 1620 2 260
PSS1530N1D0311 100 153 230 | 254| 311 il 0.023 | 0.018 | 0.035 1.2 - 93 0.8 5000 —
PSS1530N1D0411 200 253 330 354| 411 I 0.025 | 0.020 | 0.050 0.8 - 10.8 1.0 5 000 —
PSS1530N1D0511 300 353 430| 454 | 511 I 0.027 | 0.020 | 0.060 0.8 - 10.8 1.1 5 000 —
PSS1530N1D0611 400 453 530 | 554 | 611 I 0.030 | 0.023 | 0.060 0.8 - 10.8 1.2 5 000 —
PSS1530N1D0711 30 5070 | 8730 500 553 71 630| 654 | 711| 24 I 0.030 | 0.023 | 0.075 0.8 - 13.8 1.4 5 000 — 3.4 1.7
PSS1530N1D0811 600 653 730 754 | 811 I 0.035 | 0.025 | 0.095 0.8 - 13.8 1.5 3770 —
PSS1530N1D0929 700 753 830 | 854 | 929 1 0.040 | 0.027 | 0.095 0.8 - 13.8 1.6 2 880 3910
PSS1530N1D1029 800 853 930 | 954 |1 029 I 0.040 | 0.027 | 0.120 0.8 - 13.8 1.8 2 310 3110
PSS1530N1D 1229 1000 1053 1130 (1154|1229 1 0.046 | 0.030 | 0.120 0.8 - 13.8 2.0 1540 2100
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. Refer to page B389 for details.
2. Contact NSK if permissible rotational speed is to be exceeded. 5. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.

3. Service temperature range is 0 to 80°C.
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\ Compact FA PSS Type (Fine, Medium lead) Nut model: BSS NSK \

Screw shaft 920
Lead 5, 10
L Unit: mm
B .
10.15 o
0 L Ball screw specification
. ”z n . 3= ;1'1 f,;f;gm;m Preload type OversILze ball preload
E= (synthetic plastic) (P-preload)
:“: N Ball diameter/screw shaft root digmeter 3.175/17.2
/| Mi5x10  EQ ©
B r : B ) % Ball circle dia. 205
Plo.01714] ﬁi‘égé E: :i N Z" o / i Accuracy grade/axial play C5/0
M15x1.0 gz |50 0 \\ b E: : li A \\< ‘ w0 Factory-packed grease NSK grease LR3
Sy 2| I e . Qe
i 4 @ L .
||: \ =010 | = wols B 15 s Recommended support unit
L m]mja‘xd Grease nipple <30+ For drive side | _For opposite to drive side
- o N (Fixed) {Fixed) {Simple)
L7 L Plug WBK15:01B low-profle, square) | WBK15-01B flow-profe,square] | WBK3S-01B low-profle, square)
(oil hole, M5x0.8 tap) :
L ing range) L 40 20 Cross-section X-X WBK15-11 (round) | WBK15-11 (round)
La 60
L
Unit: mm
Serew shaft Basic load ratings (N) Stroke Nut Screw shaft dimensions Lead accuracy Shaft Dynamic Permissible rotational speed (min') * {Internal spatial|Standard volume of
Lead Left shaft end Mass b
Ball screw No diameter Dynamic| Static ) length (opposite | Targetvalue | Error | Variation run-out | preload torque Fixed- Fixed- volume of nut |grease replenishing
' Nominal | Max. driven side) “ imol Fi B 5
d ! C, Co L L L, L, L, ven side T e, v, c (N-cm) (kg) Simple ixed (cm?) (cm?)
PSS2005N1D0323 150 191 228 | 250| 323 I 0.023 | 0.018 | 0.045 06 - 74 1.0 5 000 —
PSS2005N1D0373 200 241 278 | 300| 373 il 0.023 | 0.018 | 0.045 06 - 74 1.1 5000 —
PSS2005N1D0473 300 341 378 | 400| 473 I 0.025 | 0.020 | 0.050 06 - 74 1.3 5 000 —
PSS2005N1D0573 400 441 478 | 500| 573 I 0.027 | 0.020 | 0.060 0.4 - 938 1.5 5 000 —
5 8790 | 18 500 31 22 3.4 1.7
PSS2005N1D0673 500 541 578 | 600| 673 I 0.030 | 0.023 | 0.075 04 - 938 1.7 5 000 —
PSS2005N1D0773 600 641 678 | 700| 773 il 0.035 | 0.025 | 0.075 0.4 - 938 1.9 5 000 —
PSS2005N1D0873 700 741 778 | 800 | 873 i 0.035 | 0.025 | 0.095 0.4 - 9.8 2.2 4410 —
PSS2005N1D1000 800 839 878 | 900 |1 000 I 0.040 | 0.027 | 0.095 0.4 - 11.8 2.4 3450 4710
PSS2010N1D0387 20 200 241 292 | 314 | 387 I 0 0.023 | 0.018 | 0.045 1.2 - 93 1.2 5 000 —
PSS2010N1D0487 300 341 392 | 414 | 487 il 0.025 | 0.020 | 0.050 1.2 - 93 1.4 5000 —
PSS2010N1D0587 400 441 492 | 514 | 587 I 0.027 | 0.020 | 0.060 0.8 - 10.8 1.7 5 000 —
PSS2010N1D0687 500 541 592 | 614| 687 i 0.030 | 0.023 | 0.075 0.8 - 10.8 1.9 5 000 —
PSS2010N1D0787 10 8790 | 18500 600 641 45 692 | 714| 787| 22 I 0.035 | 0.025 | 0.075 0.8 - 10.8 2.1 5 000 — 3.2 1.6
PSS2010N1D0387 700 741 792 | 814 | 887 I 0.035 | 0.025 | 0.095 0.8 - 10.8 2.4 4 330 —
PSS2010N1D1014 800 839 892 | 9141014 1 0.040 | 0.027 | 0.120 0.8 - 13.8 2.6 3400 4 640
PSS2010N1D1214 1000 1039 1092 (1114|1214 1 0.046 | 0.030 | 0.120 0.8 - 13.8 3.1 2 250 3110
PSS2010N1D1414 1200 1239 1292 (1314|1414 I 0.054 | 0.035 | 0.160 0.8 - 13.8 3.6 1600 2 220
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. Refer to page B389 for details.
2. Contact NSK if permissible rotational speed is to be exceeded. 5. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.

3. Service temperature range is 0 to 80°C.
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\ Compact FA PSS Type (High helix lead) Nut model: BSS NSK \

Screw shaft 920
Lead 20, 30
L Unit: mm
1B g
£2 :01:; Ball screw specification
. 3 ”z e 3= prr e Preload type Oversize ball preload
B (synthetic plastic) (P-preload)
:“: Misx10 g Ball diameter/screw shaft root diameter 3.175/17.2
x4 =l )
B i 4 7y g Ball circle di
b 8 - N ; ;( all circle dia. 20.5
Aoot7lA: ﬁgﬁ‘??éﬁ E' i o ,fj 2o ( i ‘ Accuracy grade/axial play C5/0
M15x1.0 gz |50 w \\ - E: | i A K ‘ 0 Factory-packed grease NSK grease LR3
23 5| 4 il / &3
i \ At @ s 2 o R .
||: A< ol B S ecommended support unit
||: @Mﬂa‘xd rease nipple $<20° J For drive side | For opposite to drive side
e (Fixed) (Fixed) (Simple)
15 |13 | M5x0.8 tap) P
L7 L Plug WBK15:01B low-profle, square) | WBK15-01B flow-profe,square] | WBK3S-01B low-profle, square)
(oil hole, M5x0.8 tap) :
L ing range) L 40 20 Cross-section X-X WBK15-11 (round) | WBK15-11 (round)
La 60
L
Unit: mm
Serew shaft Lead Basic load ratings (N) Stroke Nut Screw shaft dimensions Left shaft end Lead accuracy Shaft Dynamic Mass Permissible rotational speed (min'] * {Internal spatial|Standard volume of
Ball screw No. diameter Dynamic| Static ) length (opposite | Targetvalue | Error | Variation run-out | preload torque Fixed- Fixed- volume of nut |grease replenishing
Nominal | Max. driven side) “ h : B 5
d ! C, C L L L, L, L, ven side T e, v, c (N-cm) (kg) Simple | Fixed (cm?) (cm?)
PSS2020N1D0508 300 53 413 | 435| 508 I 0.027 | 0.020 | 0.060 1.4 -11.8 1.6 5 000 —
PSS2020N1D0608 400 453 513 | 535| 608 il 0.030 | 0.023 | 0.060 1.4 - 11.8 1.8 5 000 —
PSS2020N1D0708 500 558 613 | 635| 708 I 0.030 | 0.023 | 0.075 1.4 - 11.8 2.0 5 000 —
PSS2020N1D03808 600 653 713| 735| 808 il 0.035 | 0.025 | 0.095 14 -11.8 2.3 5 000 —
PSS2020N1D0908 20 5900 | 11700 700 753 54 813 | 835| 908| 22 I 0.040 | 0.027 | 0.095 0.8 - 13.8 2.5 4150 — 3.2 1.6
PSS2020N1D 1035 800 851 913| 9351035 1 0.040 | 0.027 | 0.120 0.8 - 13.8 2.8 3270 4470
PSS2020N1D1235 1000 1051 1113 (1135|1235 1 0.046 | 0.030 | 0.120 0.8 - 13.8 8.3 2180 3010
PSS2020N1D1435 1200 1251 1313 |1335|1435 1 0.054 | 0.035 | 0.160 0.8 - 13.8 3.8 1550 2170
PSS2020N1D1835 20 1600 1651 1713 |1735|1835 I 0 0.065 | 0.040 | 0.200 0.8 - 13.8 4.7 900 1270
PSS2030N1D0408 200 228 308 | 335| 408 il 0.023 | 0.018 | 0.050 1.6 - 9.8 1.4 5000 —
PSS2030N1D0508 300 328 408 | 435| 508 I 0.027 | 0.020 | 0.060 1.4 - 11.8 1.7 5 000 —
PSS2030N1D0608 400 428 508 | 535| 608 I 0.030 | 0.023 | 0.060 14 -11.8 1.9 5 000 —
PSS2030N1D0708 500 528 608 | 635| 708 I 0.030 | 0.023 | 0.075 14 -11.8 2.1 5 000 —
PSS2030N1D0308 30 5900 | 11700 600 628 74 708 | 735| 808| 27 I 0.035 | 0.025 | 0.095 1.4 - 11.8 2.4 5 000 — 4.6 2.3
PSS2030N1D0908 700 728 808 | 835| 908 I 0.040 | 0.027 | 0.095 0.8 - 13.8 2.6 4310 —
PSS2030N1D1035 800 826 908 | 9351035 1 0.040 | 0.027 | 0.120 0.8 - 13.8 2.9 3380 4570
PSS2030N1D1235 1000 1026 1108(|1135|1235 I 0.046 | 0.030 | 0.120 0.8 - 13.8 3.4 2 240 3070
PSS2030N1D 1435 1200 1226 1308 |1335|1435 1 0.054 | 0.035 | 0.160 0.8 - 13.8 3.9 1590 2200
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. Refer to page B389 for details.
2. Contact NSK if permissible rotational speed is to be exceeded. 5. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.

3. Service temperature range is 0 to 80°C.
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‘ Compact FA PSS Type (Ultra high helix lead) Nut model: BSS NSK ‘

Screw shaft 20
Lead 40, 60
L Unit: mm
1B g
&2 :01:?5 Ball screw specification
. 3 ”z Zaceiior 3= prr e Preload type Oversize ball preload
B (synihetic plastic) (P-preload)
:“: M15x1.0 o Ball diameter/screw shaft root diameter 3.175/17.2
X1 2 G
B it i o ok ! -
b 8 - g ; ;‘( Ball circle dia. 20.5
Aoot7lA: ﬁgﬁ‘??éﬁ E' i o ,fj 2o ( i ‘ Accuracy grade/axial play C5/0
M15x1.0 gz |50 w \\ - E: | i A K ‘ 0 Factory-packed grease NSK grease LR3
23 5| 4 il / &3
e \ farsdt = 1w a G 15 % 7 R f
||: A< ol B S ecommended support unit
||: @Mﬂa‘xd rease nipple $<.20° J For drive side | For opposite to drive side
(oil hole, = = A
M50.8 tap) (Fixed) (Fixed) (Simple)
15 13 i
L7 L Plug WBK15:01B fow-profle, square) | WBK15-01B flow-profe,square] | WBK3S-01B low-profle, square)
(oil hole, M5x0.8 tap)
L ing range) L w0 2 Cross-section X-X WBK15-11 (round) | WBK15-11 (round)
La 60
L
Unit: mm
Serew shaft Lead Basic load ratings (N) Stroke Nut Screw shaft dimensions Left shaft end Lead accuracy Shaft Dynamic Mass Permissible rotational speed (min') * {Internal spatial Standardvolu_me_ of
Ball screw No. diameter Dynamic| Static ) length (opposite | Targetvalue | Error | Variation run-out | preload torque Fixed- Fixed- volume of nut |grease replenishing
Nominal | Max. driven side) “ h : B .
d l C, Con L L L, L | L rven side T e, v, c (N-cm) (ko) Simple | Fixed (cm?) (cm?)
PSS2040N1D0658 400 455 553 | 585| 658 I 0.030 | 0.023 | 0.075 22 -12.8 2.1 5000 —
PSS2040N1D0758 500 555 653 | 685| 758 il 0.035 | 0.025 | 0.075 22 -128 2.4 5 000 —
PSS2040N1D0858 600 655 753 | 785| 858 I 0.035 | 0.025 | 0.095 2.2 - 12.8 2.6 5 000 —
PSS2040N1D0958 700 755 853 | 885| 958 il 0.040 | 0.027 | 0.095 1.8 - 14.8 2.8 3940 —
PSS2040N1D1085 40 5900 | 11700 800 853 92 953 | 985|1085| 32 I 0.040 | 0.027 | 0.120 1.8 - 14.8 3.1 3120 4190 5.3 2.7
PSS2040N1D 1285 1000 1053 1153 |1185| 1285 1 0.046 | 0.030 | 0.160 1.8 - 14.8 3.6 2100 2 850
PSS2040N1D1485 1200 1253 1353 |1385|1485 1 0.054 | 0.035 | 0.160 1.8 - 14.8 4.1 1 500 2 070
PSS2040N1D1885 1600 1653 1753 |1785|1885 1 0.065 | 0.040 | 0.200 1.8 - 14.8 5.1 880 1230
PSS2040N1D2285 20 2000 | 2053 2153|2185 |2 285 I 0 0.077 | 0.046 | 0.240 1.8 - 14.8 6.0 580 810
PSS2060N1D0708 400 458 593 | 635| 708 il 0.030 | 0.023 | 0.075 2.7 - 13.8 2.4 5 000 —
PSS2060N1D0808 500 558 693 | 735| 808 I 0.035 | 0.025 | 0.095 2.7 - 13.8 2.6 5 000 —
PSS2060N1D0908 600 658 793 | 835| 908 I 0.035 | 0.025 | 0.095 2.7 - 13.8 2.9 4 830 —
PSS2060N1D1008 700 758 893 | 935|1 008 I 0.040 | 0.027 | 0.120 1.8 - 14.8 3.1 3740 —
PSS2060N1D1135 60 5900 | 11700 800 856 129 993 (1035|1135 | 42 1 0.040 | 0.027 | 0.120 1.8 - 14.8 3.4 2980 3920 7.0 3.5
PSS2060N1D 1335 1000 1 056 1193 (1235|1335 1 0.046 | 0.030 | 0.160 1.8 - 14.8 3.9 2 020 2700
PSS2060N1D1535 1200 1256 1393 |1435|1535 1 0.054 | 0.035 | 0.160 1.8 - 14.8 4.4 1460 1970
PSS2060N1D1935 1600 1656 1793 |1835|1935 I 0.065 | 0.040 | 0.200 1.8 - 14.8 5.4 860 1180
PSS2060N1D2335 2000 | 2056 2193|2235|2 335 1 0.077 | 0.046 | 0.240 1.8 - 14.8 6.3 570 790
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. Refer to page B389 for details.
2. Contact NSK if permissible rotational speed is to be exceeded. 5. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.

3. Service temperature range is 0 to 80°C.
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' Compact FA PSS Type (Fine lead) Nut model: BSS NSK |

Screw shaft 925
Lead 5, 10
Lo Unit: mm
[I0.07614) 18 5l 0015 2
oﬁg 159" Ball screw specification
i 2-thin plastic seal x ) _ 6-g6.6dril thry Oversize ball preload
: /m = M20x10 LS % Preload type (P-preload)
5‘_8 N
f ; / © PN Ball diameter/screw shaft root diameter 3.175/22.2
y T 5 7 \ 51 © .
ol E8 [ i o [ &9 & Vs Ball circle dia. 25.5
N A g § .
\ =Ll ik N ) —=4z Accuracy grade/axial play C5/0
| < L Grease nipple o Factory-packed grease NSK grease LR3
) @ e 210 8 M(gilohglteé) 2,
- | D Recommended support unit
g1 ' (ol hole, ]
M20x1.0 1.35] " M5x0.8 tap) 24 24 For drive side | For opposite to drive side
116 ] 16.08 s (Fixed) (Fixed) (Simple)
[[]0.005TF) P L | [Eo0sE ” Lross-seclion XX, WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
t ing range) 1
53 La 80 WBK20-11 (round) | WBK20-11 (round)
Lo
Unit: mm
Serew shaft Lead Basic load ratings (N) Stroke Nut Screw shaft dimensions Left shaft end Lead accuracy Shaft Dynamic Mass Permissible rotational speed (min') * {Internal spatial Standardvolu_me_ of
Ball screw No. diameter Dynamic| Static Nominal | M length (opposite | Targetvalue | Error | Variation run-out | preload torque Fixed- Fixed- volume of nut |grease replenishing
omina ax. e . ’
d ! o G L L, L L | L divensidel | 7 e, v, c (N-cm) *' (kg) | Simple | Fixed | (cm?) {cm’)
PSS2505N1D0349 150 185 223 | 250| 349 I 0.023 | 0.018 | 0.035 1.2 - 93 1.5 5 000 —
PSS2505N1D0399 200 235 273 | 300| 399 il 0.023 | 0.018 | 0.035 1.2 - 93 1.6 5000 —
PSS2505N1D0499 300 885 373 | 400| 499 I 0.025 | 0.020 | 0.040 1.2 - 93 2.0 5 000 —
PSS2505N1D0599 5 9760 | 23 600 400 435 32 473 | 500| 599 7 il 0.027 | 0.020 | 0.045 1.2 - 93 2.3 5 000 — m 29
PSS2505N1D0699 500 585 573 | 600| 699 I 0.030 | 0.023 | 0.055 0.8 — 10.8 2.7 5 000 — ’ ‘
PSS2505N1D0899 700 735 773 | 800 | 899 il 0.035 | 0.025 | 0.065 0.8 - 10.8 3.4 5 000 —
PSS2505N1D0999 800 835 873 | 900 | 999 I 0.040 | 0.027 | 0.065 0.8 - 10.8 3.7 4 490 —
PSS2505N1D1233 25 1000 1027 1073 (1100|1233 1 0 0.046 | 0.030 | 0.080 0.8 - 13.8 4.5 2 960 4 060
PSS2510N1D0549 300 361 423 | 450| 549 I 0.027 | 0.020 | 0.045 3.1 - 11.8 2.4 5 000 —
PSS2510N1D0649 400 461 523 | 550| 649 il 0.030 | 0.023 | 0.055 22 -128 2.7 5 000 —
PSS2510N1D0749 500 561 623 | 650 | 749 I 0.030 | 0.023 | 0.055 2.2 - 12.8 3.1 5 000 —
PSS2510N1D0849 10 12800 | 32 300 600 661 56 723 | 750| 849 97 I 0.035 | 0.025 | 0.065 22 -12.8 3.5 5 000 — 47 24
PSS2510N1D0949 700 761 823 | 850 949 I 0.040 | 0.027 | 0.065 22 - 12.8 3.8 5 000 — ’ ‘
PSS2510N1D 1049 800 861 923 | 9501049 I 0.040 | 0.027 | 0.080 22 -128 4.2 4120 —
PSS2510N1D1283 1000 1053 1123|1150 1283 1 0.046 | 0.030 | 0.100 1.8 - 14.8 5.0 2760 3790
PSS2510N1D1883 1600 1653 1723 |1750]|1883 1 0.065 | 0.040 | 0.130 1.8 - 14.8 7.2 1150 1620
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. Refer to page B389 for details.
2. Contact NSK if permissible rotational speed is to be exceeded. 5. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.

3. Service temperature range is 0 to 80°C.
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\ Compact FA PSS Type (Medium, High helix lead) Nut model: BSS NSK \

Screw shaft 925
Lead 20, 25
Lo Unit: mm
[I0.07614) 18 5l 0015 2
oﬁg 159" Ball screw specification
i 2-thin plastic seal x ) _ 6-g6.6dril thry Oversize ball preload
: /m = M20x10 e % Preload type (P-preload)
/ 29
f ; © PN Ball diameter/screw shaft root diameter 3.175/22.2
pE ' = . o I \ Jeco Ball circle dia 255
Q&S i N &9 & 1 . .
RG] g Eamm e RO .
\ =Ll ik N ) —=4z Accuracy grade/axial play C5/0
| < L Grease nipple o Factory-packed grease NSK grease LR3
) @ e 210 — M(gilohglteé) 2,
- | g “’5°\5. > Recommended support unit
e 1 i X
M20x1.0 ﬁ L " M(;ljohgl?ap) 24 24 For drive side | For opposite to drive side
IRLR{] 16.08 s (Fixed) {Fixed) (Simple)
[[]0.005TF) P L | [Eo0sE ” Lross-seclion XX, WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
t ing range) 1
53 L 80 WBK20-11 (round) | WBK20-11 (round)
Lo
Unit: mm
Screw shaf| Lead Basic load ratings (N) Stroke Nut Screw shaft dimensions Left shaft end Lead accuracy Shaft Dynamic Mass Pernissile otatonal speed (mit') | Internal spatial Standerdvoume of
Ball screw No. diameter Dynamic| Static Nominal | M length (opposite | Targetvalue | Error | Variation run-out | preload torque Fixed- Fixed- volume of nut |grease replenishing
omina ax. e . ’
d l C Co L L L, L | L divenside) | T e, v, c (N-cm) (ka) Simple | Fixed {cm?) (em®)
PSS2520N1D0729 500 544 604 | 630| 729 I 0.030 | 0.023 | 0.055 22 -12.8 3.1 5 000 —
PSS2520N1D0329 600 644 704 | 730| 829 il 0.035 | 0.025 | 0.065 22 -128 3.4 5 000 —
PSS2520N1D0929 700 744 804 | 830| 929 I 0.040 | 0.027 | 0.065 2.2 - 12.8 3.8 5 000 —
PSS2520N1D1029 20 6560 | 12 600 800 844 54 904 | 9301029 26 il 0.040 | 0.027 | 0.080 22 -128 4.2 4280 — 39 20
PSS2520N1D1263 1000 1036 1104 (1130|1263 I 0.046 | 0.030 | 0.100 1.8 - 14.8 5.0 2 850 3920 ’ ‘
PSS2520N1D 1463 1200 1236 1304 (1330|1463 1 0.054 | 0.035 | 0.100 1.8 - 14.8 5.8 2 030 2 820
PSS2520N1D1863 1600 1636 1704 (1730|1863 1 0.065 | 0.040 | 0.130 1.8 - 14.8 7.3 1180 1 650
PSS2520N1D2263 25 2000 | 2036 210421302263 1 0 0.077 | 0.046 | 0.170 1.8 - 14.8 8.8 770 1080
PSS2525N1D0779 500 581 650 | 680 779 I 0.035 | 0.025 | 0.055 2.7 - 13.8 3.3 5 000 —
PSS2525N1D0379 600 681 750 780| 879 il 0.035 | 0.025 | 0.065 2.7 - 13.8 3.7 5 000 —
PSS2525N1D0979 700 781 850 | 880| 979 I 0.040 | 0.027 | 0.065 2.7 - 13.8 4.1 4910 —
PSS2525N1D1079 25 6560 | 12 600 800 881 63 950 | 9801079 30 i 0.040 | 0.027 | 0.080 2.7 - 13.8 4.4 3910 — 43 29
PSS2525N1D1313 1000 1073 1150(1180| 1313 I 0.046 | 0.030 | 0.100 1.8 - 14.8 5.3 2 640 3620 ’ ‘
PSS2525N1D1513 1200 1273 1350(1380|1513 1 0.054 | 0.035 | 0.100 1.8 - 14.8 6.0 1900 2 630
PSS2525N1D1913 1600 1673 1750(1780|1913 1 0.065 | 0.040 | 0.130 1.8 - 14.8 7.5 1120 1570
PSS2525N1D2313 2000 | 2073 2150|2180(2 313 1 0.077 | 0.046 | 0.170 1.8 - 14.8 9.1 740 1040
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. Refer to page B389 for details.
2. Contact NSK if permissible rotational speed is to be exceeded. 5. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.

3. Service temperature range is 0 to 80°C.
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\ Compact FA PSS Type (High helix, Ultra high helix lead) Nut model: BSS NSK

Screw shaft 925
Lead 30, 50
Lo Unit: mm
lo.016[4] T 0015 2
oﬁg 159" Ball screw specification
i 2-thin plastic seal x ) _ 6-g6.6dril thry Oversize ball preload
: /m = M20x10 e % Preload type (P-preload)
3
! 7 / © P Ball diameter/screw shaft root diameter 3.176/22.2
255 | ! Hwrs e Y \\\pcD 5! . .
o &8 |i i o [ &9 9 ! Ball circle dia. 255
N A g § .
\ =Ll ik N ) —=4z Accuracy grade/axial play C5/0
| < L Grease nipple o Factory-packed grease NSK grease LR3
) @ e 210 8 M(gilohglteé) 2,
- | g “’5°\5. > Recommended support unit
e 1 i X
M20x1.0 ﬁ L " M(;ljohgl?ap) 24 24 For drive side | For opposite to drive side
IRLR{] 1538 s (Fixed) {Fixed) (Simple)
[[]0.005TF) P L | [Eo0sE ” Lross-seclion XX, WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
t ing range) 1
53 L 80 WBK20-11 (round) | WBK20-11 (round)
Lo
Unit: mm
Screw shaf| Lead Basic load ratings (N) Stroke Nut Screw shaft dimensions Left shaft end Lead accuracy Shaft Dynamic Mass Pernissile otatonal speed (mit') | Internal spatial Standerdvoume of
Ball screw No. dameter Dynamic| Static Nominal | M length (opposite | Targetvalue | Error | Variation| run-out preload torque Fixed- Fixed- |volume of nut|grease replenishing
d | 1 c c, | ommaty Maxo [T A R S drvensde) | 7 e, v c (N-crm) * (ko) | Simple | Fixed | (cmy | (cmd)
PSS2530N1D0779 500 570 650 | 680 779 I 0.035 | 0.025 | 0.055 2.7 - 13.8 3.4 5 000 —
PSS2530N1D0879 600 670 750 780| 879 il 0.035 | 0.025 | 0.065 2.7 - 13.8 3.7 5 000 —
PSS2530N1D0979 700 770 850 | 880 | 979 I 0.040 | 0.027 | 0.065 2.7 - 13.8 4.1 4980 —
PSS2530N1D1079 30 6560 | 12 600 800 870 74 950 | 9801079 30 I 0.040 | 0.027 | 0.080 2.7 - 13.8 4.5 3960 — 55 28
PSS2530N1D1313 1000 1062 1150(1180|1313 I 0.046 | 0.030 | 0.100 1.8 - 14.8 5.3 2 670 3 650 ’ ‘
PSS2530N1D1513 1200 1262 1350(1380|1513 1 0.054 | 0.035 | 0.100 1.8 - 14.8 6.1 1920 2 650
PSS2530N1D1913 1600 1662 1750 (1780|1913 1 0.065 | 0.040 | 0.130 1.8 - 14.8 7.6 1130 1580
PSS2530N1D2313 25 2000 | 2062 2150(|2180(2 313 I 0 0.077 | 0.046 | 0.170 1.8 - 14.8 9.1 740 1040
PSS2550N1D0829 500 570 690 | 730| 829 I 0.035 | 0.025 | 0.065 54 - 17.6 3.8 5 000 —
PSS2550N1D0929 600 670 790 | 830| 929 il 0.035 | 0.025 | 0.065 54 - 17.6 4.1 5 000 —
PSS2550N1D1029 700 770 890 | 9301029 I 0.040 | 0.027 | 0.080 5.4 - 17.6 4.5 4 750 —
PSS2550N1D1129 50 6560 | 12 600 800 870 14 990 (1030|1129 20 i 0.040 | 0.027 | 0.080 54 - 17.6 4.9 3790 — 27 39
PSS2550N1D1363 1000 1062 1190 (1230|1363 I 0.046 | 0.030 | 0.100 4.1 - 19.6 5.8 2 570 3470 ’ ‘
PSS2550N1D1563 1200 1262 1390 (1430|1563 1 0.054 | 0.035 | 0.100 4.1 - 19.6 6.5 1860 2 540
PSS2550N1D1963 1600 1662 1790 (1830|1963 1 0.065 | 0.040 | 0.130 4.1 - 19.6 8.0 1100 1520
PSS2550N1D2363 2000 | 2062 2190|2 2302363 1 0.077 | 0.046 | 0.170 41 - 19.6 9.6 730 1020
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. Refer to page B389 for details.
2. Contact NSK if permissible rotational speed is to be exceeded. 5. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.

3. Service temperature range is 0 to 80°C.
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. Compact FA USS Type (Medium lead) Nut model: BSS NSK |

Screw shaft 10
Lead 5
Unit: mm
[10.0T41A] [710.010[A] [T0.014[A] [710.008[E] Ball screw specification
2-thin plastic seal - $4.5dri Oversize ball preload
8o (S;”I'T‘et;sg'cazgg X ;Bcgvfeﬂ ;2;;1 90 Preload type (Ppreloa%)
D
A g,; , % Ball diameter/screw shaft root diameter 2.000/8.2
s M8x1.0 = __\ 2 - -
) 7 7 / B 7 $< Ball circle dia. 10.3
{ i ] ! /7 )
8o Mol i i @ Zool i ] \\ Accuracy grade/axial play C3/0
! T T | T I
| | Ei .'E hi —Ki “i\ / Ay - Factory-packed grease NSK grease LR2
& it NN E
8 S =i > - 1N
08 B o | w @ 4] Lo Recommended support unit
= +0.1| ] ] = ) [
B & - B 4 Y For drive side For opposite to drive side
LI0.0081AH [ ] 6 [(87)] S0° /| 308 {Fixed) (Simple)
_QL Grease nipple 13, 13
[L]0.003[F} 11 X< [1[0.003[E] (oil hole, M5x0.8 tap) % WBK08-01C (square, clean) | WBK08S-01C (square, clean)
29 Plug 3 y —
L nchin rance sl@ . o (o hole, Mbx08 @) WBKO08-11C (round, clean) | WBK08S-01B {low-profile, square
9 L 37 Cross-section X-X WBK08-01B (low-profile, square)
Lo WBK08-11 {round)
Unit: mm
Screw shaft| | Basic Io§d ratingsA(N) Stroke Screw shaft dimensions Lead accurac — Shaft run-out  DYNamic Mass | Pemistle [ot?tj?na\ Internal spatial | Stendard volume of
Ball screw No. diameter Dynamic | Static Nominal M Target value Error Variation preload torque speed min'] volume of nut |grease replenishing
omina ax.
d 1 C, Co, L, L, L, T e V, ¢ (N-cm) ™' (kg) Fixed-Simple|  (cm’) (cm”)
USS1005N1D0221 100 133 162 175 221 0.010 0.008 0.035 0.2-1.8 0.3
USS1005N1D0321 10 5 2 930 4790 200 233 262 275 321 0 0.012 0.008 0.045 0.2-2.0 0.3 5 000 0.8 0.4
USS1005N1D0521 400 433 462 475 521 0.015 0.010 0.070 0.2-3.0 0.5
Notes: 1. Indicates ball screw preload control value. Approximately 0.5 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. See page B389 for details.

2. Contact NSK if permissible rotational speed is to be exceeded.
3. Service temperature range is 0 to 80°C.
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. Compact FA USS Type (Fine lead) Nut model: BSS NSK |

Screw shaft 912
Lead 5
Unit: mm
{/T0.010[A] 4 445 drill thru Ball screw specification
_thil i 30° o [¢8chore, 45 depth .
/fs;'::{l]wep—tlfcsgfeéﬁg)l / Preload type Oversize ball preload
(P-preload)
EE _ ) 2 5, M8 x1.0 5 IS ‘/; S o ab Ball diameter/screw shaft root diameter 2.000/10.2
. _ / e <) / & N ( Ball circle dia. 123
2 o R | i B i
=9 B °'°§ i WS %/, | Accuracy grade/axial play C3/0
X ! 1)
| Ll N 3| v Factory-packed grease NSK grease LR2
08 BN 3 Yo I ke
L 6.8'8" N @ @ @ 6 |4 B s > .
A = Ll LT Recommended support unit
BT gx S 0[] 39 For drive side For opposite to drive side
___Grease nipple . -
‘L,D,‘ (10.0031F] ol hole, M5-0.8 tp) ‘3'5/ P (Fixed) (Simple)
30 Pl WBK08-01C (square, clean) | WBK08S-01C (square, clean)
L ing range) 7.8 27 10 (ol hole, M5x0.8 tap)
9 L 37 B Cross-section X-X WBK08-11C (round, clean) | WBK08S-01B (low-profile, square;
Lo WBK08-018 (low-profile, square)
WBK08-11 (round)
Unit: mm
Screw shaft| | Basic Io§d ratingsA(N) Stroke Screw shaft dimensions Lead accurac — Shaft run-out  DYNamic Mass | Pemistle [ot‘zatj?na\ Internal spatial | Stendard volume of
Ball screw No. diameter Dynamic | Static Nominal | M Target value Error Variation preload torque speed (min) volume of nut |grease replenishing
omina ax.
d 1 C, Co, L, L, L, T e V, ¢ (N-cm) ™' (kg) Fixed-Simple|  (cm’) (cm®)
USS1205N1D0221 100 130 160 175 221 0.010 0.008 0.035 0.2-1.8 0.3
USS1205N1D0321 12 5 3200 5 860 200 230 260 275 321 0 0.012 0.008 0.045 0.2-2.0 0.3 5 000 1.0 0.5
USS1205N1D0621 500 530 560 575 621 0.016 0.012 0.070 0.2-3.0 0.7
Notes: 1. Indicates ball screw preload control value. Approximately 0.5 N-cm of torque is added due to thin plastic seals. 4. Use of NSK support unit is recommended. See page B389 for details. .

2. Contact NSK if permissible rotational speed is to be exceeded.
3. Service temperature range is 0 to 80°C.
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Nut model: BSS

NSK

W

4- ¢ 5.5 drill thru
$9.5cbore, 5.5 depth

N
NE)

Screw shaft 615
Lead 5

Unit: mm

Ball screw specification

Preload type

Oversize ball preload

(P-preload)
Ball diameter/screw shaft root diameter 2.778/12.6
Ball circle dia. 15.5
Accuracy grade/axial play C3/0

Factory-packed grease

NSK grease LR2

. Compact FA USS Type (Fine lead)
[770.01014
T0oTa[A] i peeg X
I’y
<o 915, VAESTO
14 1 r 'S
ES o g%_ i | - - N
Sl 3 § i / B N 3
| \ 5
1] U RS
=y s A @
[ |
[ 8 |5, 10
Lol®7) g x~ 1
[L[0.003[F L @)
1 (1[0.003[E]
30
L range) 15 30 15
12 La 45
Lo
Screw shaft Lead Basic load ratings (N) Stroke Screw shaft dimensions
Ball screw No. diameter Dynamic | Static )
Nominal Max.
d 1 C, Coa L L, L,
USS1505N1D0261 100 159 189 204 261
USS1505N1D0361 200 259 289 304 361
15 5 5 460 10 200
USS1505N1D0561 400 459 489 504 561
USS1505N1D0761 600 653 689 704 761

Notes: 1. Indicates ball screw preload control value. Approximately 0.5 N-cm of torque is added due to thin plastic seals.

2. Contact NSK if permissible rotational speed is to be exceeded.

3. Service temperature range is 0 to 80°C.
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N ['e]
k Al
e
‘W Recommended support unit
30 20 For drive side For opposite to drive side
mffm%'f—m/ 155 155 (Fixed) (Simple)
31 WBK12-01C (square, clean) | WBK12S-01C (square, clean)
o hole,F;:lusgxo,Stap) Crosscocion X WBK12-11C (round, clean) | WBK12-01B (low-profile, square)
WBK12S-01B (low-profile, square|
WBK12-11 (round)
Unit: mm
Lead accurac — Shaft run-out Dynamic Mass Permissible [ot‘zatj?na\ Internal spatial |Standard volu_rng of
Target value|  Error Variation preload torque speed (min)” | volume of nut | grease replenishing
T e Vv, ¢ (N-cm) ™' (kg) Fixed-Simple|  (cm’) (cm®)
0.010 0.008 0.025 0.2-5.0 0.5 5 000
0 0.012 0.008 0.035 0.2-5.0 0.6 5 000 20 10
0.015 0.010 0.045 0.2-6.0 0.9 5000 ’ ’
0.018 0.013 0.060 0.2-8.0 1.1 4130
4. Use of NSK support unit is recommended. See page B389 for details.
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' Compact FA FSS Type (Medium lead)

Nut model: BSS NSK ‘

Screw shaft 612
Lead 10

Unit: mm
4- ¢ 4.5 drill thru
48 chore, 45 depth

Ball screw specification
Ball diameter/screw shaft root diameter 2.000/10.2
Accuracy grade/axial play Ct7/0.010 or less

10 (7[0.014]E]
[710.02014) 2-thin plastic seal X=h
(synthetic plastic)
M8 x 1.0
[ g2
7 = 2
N ==
'S o I
- E8 3 o -
s @ @ 5] 4 g Lo
e — L8
[[00T4[A~ | =7 e
‘%’ 87) [L[0.006 [E]
L
Lt (quenching r)agrEéJ) Ly 27 10
La 37
Ly
Screw shaft Lead Basic load ratings (N) Stroke Nut Screw shaft dimensions
Ball screw No. | dameter Dynamic| Static A length
Nominal | Max.
d 1 C, Co L L, L, L, L,

FSS1210N1D0400 250 287 348 | 363 | 400
FSS1210N1D0600 12 10 3200 | 5860 450 487 43 548 | 563 | 600 | 15
FSS1210N1D0900 750 787 848 | 863 | 900

Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals.
2. Service temperature range is 0 to 80°C.
3. Use of NSK support unit is recommended. See page B389 for details.
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Factory-packed grease NSK grease LR3
N v‘ \W Recommended support unit
: For drive side For opposite to drive side
i (Fixed) (Simple)
; 2 \WBK08-01B (low-profile, square) | WBK12SF-01B {low-profile, square)
Grease nipple
(oil hole, M5x0.8 tap) >
Plug 30\"‘&
(oil hole, M5x0.8 tap)
135 135
27
Unit: mm
Lead accuracy Shaft | Dynamic preload| .. Permissible rotational speed (min') | Internal spatial | Standard volume of
Targetvalue| Error | Variation| run-out torque volume of nut |grease replenishing
Fixed-Simple s 5
T e, Voo C (N-cm) (kg) (cm”) (cm”)
0.120 0.080 0.5 5000
0 0.195 | 0.052 0.120 - 0.7 5 000 1.0 0.5
0.310 0.180 1.0 2 300

4. The stroke and permissible rotational speed shown in the table are the values when the support unit recommended by .
NSK is used and Fixed-Supported (ball screw mounting method) is selected.
5. Permissible rotational speed varies when using cut screw shaft. It is necessary to calculate two items below, and
whichever smaller is the permissible rotational speed.
*Critical speed which is the resonance vibration of the shaft (page B47).
*Maximum rotational speed 5 000 min”
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' Compact FA FSS Type

(Medium, High helix lead)

Nut model: BSS

NSK

4- ¢ 5.5 drill thru

$9.5 cbore, 5.5 depth

Screw shaft 615
Lead 10, 20

Unit: mm

Ball screw specification

Lead

10

20

Ball diameter/screw shaft root diameter

2.718/12.6

3.175/12.2

Accuracy grade/axial pla

y Ct7/0.010 or less

Factory-packed grease

NSK grease LR3

0.0254]
2-thin plastic seal -825
002014 (synthetic plastic) X—= 12 CIO0TE]
Vo
M12x1.0
g2
N °Te
_ sl
a8 558 8 Bl
99; 22 Q o By
I A g 8 B |10
[L[0.074IA 5le
, (8.7 {110.006lF]
L; (quenching range) X< Ly 30 15
45
Lo
Screw shaft Lead Basic load ratings (N) Stroke Screw shaft dimensions Lead accuracy
Ball screw No. diameter Dynamic| Static Nominall M Tagetvalue | Error | Variation
d | 1 c G |MVE L L L T e | Ve
FSS1510N1D0500 350 379| 440| 455 500 0.155
FSS1510N1D1000 10 | 5460 |10200| 850{ 879 940| 955(1 000| 15 0.310
FSS1510N1D1450 15 1.300|1 329|1 390(1 405|1 450 0 0.490 0.052
FSS1520N1D0500 350 368| 437| 455 500 0.165|
FSS1520N1D1000 20 | 5070 | 8730| 850| 868| 937 955|1000| 18 0.310
FSS1520N1D1450 1300|171 318(1 387|1 405(1 450 0.490

/ pcDW ]
I Recommended support unit
- "\ For drive side For opposite to drive side
NN @ (Fixed) (Simple)
=) il ( WBK12-01B (low-profile, square) | WBK15SF-01B {low-profile, square)
Grease nipple
(oil hole, M5x0.8) >
30° °
Plug /A I
(oil hole, M5x0.8) G G
c
Unit: mm
Nut dimensions Shaft | Dynamic Mass Permissible rotational speed (min') “| ~ Internal spatial | Standard volume of
run-out | preload torque . ) volume of nut | grease replenishing
tiolo|wlselcle|lc] ¢ |Nem | ko Fixed-Simple (om’) (cm’)
0.070 0.9 5 000
43(28(51(39|18|31|25|15.5| 0.125 1.7 2 300 2.0 1.0
0.200 2.3 1020
0.070 N 1.0 5 000 .
51(32|55(43(20|33|27(16.5] 0.125 1.7 2 260 2.8 1.4
0.200 2.3 1000

Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals.
2. Service temperature range is 0 to 80°C.
3. Use of NSK support unit is recommended. See page B389 for details.
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4. The stroke and permissible rotational speed shown in the table are the values when the support unit recommended by
NSK is used and Fixed-Supported (ball screw mounting method) is selected.
5. Permissible rotational speed varies when using cut screw shaft. It is necessary to calculate two items below, and

whichever smaller is the permissible rotational speed.

*Critical speed which is the resonance vibration of the shaft (page B47).
*Maximum rotational speed 5 000 min’
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\ Compact FA FSS Type (Medium, High helix lead) Nut model: BSS NSK \

Screw shaft 620
Lead 10, 20
Unit: mm
0 4- ¢ 6.6 drill thru Ball screw specification
, 2-thin plastic seal 225 o o [¢11 chbore, 6.5 depth P
BIEA (synthetic plasn%ﬁ A N 00l LOTHE e 2 Ball diameter/screw shaft root diameter 3.175/17.2
M15x1.0 —o Accuracy grade/axial play Ct7/0.010 or less
OQ_C -
Ty 1 Factory-packed grease NSK grease LR3
] 8 1~ S 49
It / / AN PCD
ng’ Smgn 1 o ol [Esg _"_ll ﬂ/ Recommended support unit
22 33 — t o — 2l||53—-
> - i / , ® I B l q /’ 0 For drive side For opposite to drive side
{ i LN @ Ql 2 (Fixed) (Simple)
it @ @ 15 ® ] orofi y .
H, 10l7 B Grease nipple WBK15-01B (low-profile, square) | WBK20SF-01B (low-profile, square)
6 = (oil hole, M5x0.8) >\
[L[0.018 )| 2] Plug 30° aQ
. 3 (8.7) [110.006[E] (il hole, M5x0.8) 9 T
L; (quenching rarqgeTJ Ly 40 20 I
38
La 60
Lo
Unit: mm
Screw shaft Lead Basic load ratings (N) Stroke Nut Screw shaft dimensions Lead accuracy Shaft | Dynamic preload Mass Permissible rotational speed min') | Internal spatial |Standard volume of
Ball screw No. diameter Dynamic| Static ) length Targetvalue| Error | Variation| run-out torque ) ) volume of nut |grease replenishing
Nominal | Max. Fixed-Simple . .
d ) C, Cos L L, L, L, L, T e, Vio C (N-cm) (kg) (cm’) (cm’)
FSS2010N1D0600 400 451 518| 540 600 0.195 0.085 1.7 5000
FSS2010N1D1000 10 8790 | 18 500 800 851 45 918| 940(1 000 0.310 0.125 2.6 3310
FSS2010N1D1450 1250 1301 1.368|1390(1 450 0.490 0.200 3.6 1450
20 22 0 0.052 - 3.2 1.6
FSS2020N1D0600 400 442 518| 540 600 0.195 0.085 1.8 5 000
FSS2020N1D1000 20 5900 | 11700 800 842 54 918| 940(1 000 0.310 0.125 2.7 3 350
FSS2020N1D1450 1250 1292 1.368|1390(1 450 0.490 0.200 3.8 1460
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. The stroke and permissible rotational speed shown in the table are the values when the support unit recommended by
2. Service temperature range is 0 to 80°C. NSK is used and Fixed-Supported (ball screw mounting method) is selected.
3. Use of NSK support unit is recommended. See page B389 for details. 5. Permissible rotational speed varies when using cut screw shaft. It is necessary to calculate two items below, and

whichever smaller is the permissible rotational speed.
*Critical speed which is the resonance vibration of the shaft (page B47).
*Maximum rotational speed 5 000 min’
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\ Compact FA FSS Type (Fine, Medium, High helix lead) Nut model: BSS NSK \

Screw shaft 925
Lead 10, 20, 25
Unit: mm
Su Ball screw specification
[10.0251A 2 /1003014 = Ball diameter/screw shaft root diameter 3.175/22.2
2-thin plastic seal -
(synthetic plastic) i M20x 1.0 Accuracy grade/axial play Ct7/0.010 or less
X= |/ oég Factory-packed grease NSK grease LR3
. e Recommended support unit
5% I 258 i N wl[EE For drive side For opposite to drive side
=Y | 9T N b ENEN [N (Fixed) (Simple)
— i WBK20-01 (square) | WBK25SF-01 (square)
i "
- Al el 16 | Grease nipple
& = = 1210 Bl (oil hole, M5x0.8) >
[L[0.018[ Al DT 2
8.7) Plug
. 12 xinf (L10.0061F] (oll hole, M5x0.8) 24 o
L, (quenching range) Ly 53 27 48
La 80
Lo
Unit: mm
Screw shaft Lead Basic load ratings (N) Stroke Nut Screw shaft dimensions Lead accuracy Shaft | Dynamic preload Mass Permissible rotational speed min') | Internal spatial |Standard volume of
Ball screw No. diameter Dynamic| Static ) length Targetvalue| Error | Variation| run-out torque ) ) volume of nut |grease replenishing
Nominal | Max. Fixed-Simple . .
d ) C, Cos L L, L, L, L, T e, Vino C (N-cm) (kg) (cm’) (cm’)
FSS2510N1D0600 400 415 493| 520{ 600 0.155 0.065 2.6 5 000
FSS2510N1D1000 10 12 800 | 32 300 800 815 56 893| 920(1 000| 27 0.310 0.090 4.0 4590 4.7 2.4
FSS2510N1D 1450 1250 1265 1.343|1 370(1 450 0.490 0.130 5.8 1970
FSS2520N1D0600 400 418 494| 520 600 0.155 0.065 2.6 5 000
FSS2520N1D1000 25 20 800 818 54 894| 920(1 000| 26 0 0.310 | 0.052 0.090 - 4.0 4570 3.9 2.0
FSS2520N1D1450 6560 | 14 600 1250 1268 1 .344|1 370(1 450 0.490 0.130 5.8 1960
FSS2525N1D0600 400 405 490| 520 600 0.155 0.065 2.6 5 000
FSS2525N1D1000 25 800 805 63 890| 920(1 000| 30 0.310 0.090 4.1 4 660 4.3 2.2
FSS2525N1D1450 1250 1255 1 340|1 370(1 450 0.490 0.130 5.8 1990
Notes: 1. Indicates ball screw preload control value. Approximately 2.0 N-cm of torque is added due to thin plastic seals. 4. The stroke and permissible rotational speed shown in the table are the values when the support unit recommended by
2. Service temperature range is 0 to 80°C. NSK is used and Fixed-Supported (ball screw mounting method) is selected.
3. Use of NSK support unit is recommended. See page B389 for details. 5. Permissible rotational speed varies when using cut screw shaft. It is necessary to calculate two items below, and

whichever smaller is the permissible rotational speed.
*Critical speed which is the resonance vibration of the shaft (page B47).
*Maximum rotational speed 5 000 min”
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B-3-1.2 High Speed SS Series HSS Type

< Features

The HMS and HMD series, originally developed for machine tools, are an addition to NSK's lineup of
standard ball screws. They have a wide range of applications, from general machines to high
performance machines such as those requiring high speed and precision.

@ High speed

The new recirculation system that utilizes NSK's high speed and low noise technology more than
doubles the d « n value from 70 000 to 160 000.

To extend the range of the lead to 20mm, high speed operation of over 60m/min. is possible.

Smooth pick up of balls in tangential direction

SRC recirculation system End deflector and middle deflector recirculation system
Lead 5to 12 Lead 16 and 20

Fig 1 Ball recirculation system

Table 1 Allowable feed speed of combinations of shaft diameter and lead

Lead
shaft [mm] 5 10 12 16 20
diameter [mm]
32 25m/min | 50m/min
40 40m/min | 48m/min [ 64m/min | 80m/min
45 35m/min
50 32m/min | 38m/min

* Allowable speed needs to be calculated. See the permissible
rotational speed in the dimensions table.

@ Low noise and vibrations

Compared to our conventional products, the average noise level has been reduced by more than
6dB, reducing the number of colliding balls and recirculation parts thanks to high speed, low noise
technology.

The vibration level of the nut has also been reduced drastically.

100 ‘ ‘ — 14
1 1 2.,
g | | £ N
: R R
z T Bl St S EREREEE
= ° 1 H HSS séries
8 R Pt [ / R,
3 3 1 H
& 4f--coean [ — [ )
z ' <
HSS sefies O 2f- S T
I = 1 1
1 1 [ | H 1
1000 1500 2000 2500 3000 § 1000 1500 2000 2500 3000
Rotational speed [min-1] Rotational speed [min-1]
Noise level measurement result Vibration level measurement result
(Shaft dia 40, lead 16mm) (Shaft dia 40, lead 16mm)
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Table 2

NSK

@ Installation
Installation dimension are the same as those of a conventional SS series.

@ Compact

Achieved high-level stiffness and high load capacity equivalent to that of double nut preload by
changing the double nut preload to the offset preload of a single nut, and compact sized nut. Adopted
thin seals axially and shorten nut length.

@ Blank shaft ends

The blank shaft ends can be customized according to customers' requests. See page B27 in NSK's
recommended design when drawing up plans for a shaft end. The support units available on page
B389 in the case of NSK's recommended design. See "Technical Description: Shaft End Processing"
(page B86) for procedures of shaft end processing and precautions.

@ Oil supply
2 oil holes, M6x1.0, are provided in the nut flange periphery are the end of the nut flange.
A plug is standardly screwed into the periphery of the nut flange.

<> Specifications
@ Accuracy grade and axial play
The available standard accuracy grade and axial play are show in Table 2.

Table 2 Accuracy grade and axial play
Accuracy grade C5
Axial play 0 mm (preloaded)

@ Dimension tables

Shape dimensions and specifications are listed for every shaft diameter and lead.
See Table 3, the "List of pages".

< Other
The seal of the ball screw and recirculation parts are made of synthetic resin. Consult NSK when

using the ball screws under extreme environments or special environments, or using special lubrican
or oil.

For special environments, see pages B70 and D2. See pages B67 and D13 for lubricants.

Table 3 Combinations of screw shaft diameter and lead

Lead
Strew sha [mm] 5 10 12 16 20
diameter [mm]
32 B149 B149
40 B151 B151 B153 B153
45 B155
50 B155 B155
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High Speed SS HSS Type (Fine lead) Nut models: ZFRC NSK ‘

Screw shaft ¢ 32
Lead 5,10

6- ¢ X drill thru 6- ¢ X drill thru
| J A
/ . © C'bore ¢ YxZ | C'bore ¢ YxZ
3 o o o
“ Seals (both ends) & iran(gz?)f)gS)T XAH \\\
! o O3 e
@ O)
< h‘w:i‘l‘f,d 3 /
8 &8s N ] M6 X1 i M6 X1
s /ﬁe ‘\ (Oil hole, Plug) (Oil hole, Plug)
| \ M6 1 M6 1
Center hole;“‘ 17 K JAl- | ‘\Center hole (Oil hole) (Oil hole)
B @ @ (40) 33
E | 140) |
ot _ L, _ Noted _ G | H _ G | H
L L, (Hardened) L L _
“No case hardening L " No case hardening ViewX-X _ ViewX-X
) ) ) (HSS3210) (HSS3205)
Unit : mm
Screw Ball Fiectve bals ums | Basic load rating(N) Dynamic Ball nut dimensions Screw shaft dimension Lead accuracy Run-out Permissible rotational speed (min) | Intemal | Standard
shaft | Lgad | Ball |circle| Root friction Ol Ol | Tavel Shaft| Nut | Flange spatial | volume of
Reference No. dia. dia. | dia. | dia. Tune Dynamic | Static | Preload | torque, | Diamete Flange \ [h Bolt hole (il hole Ig;agd{? Sh?iféhetnd, Shalf;f?nd, gy P01 Devaton  Varialin |sgiyess| 0.D. perpgn. Mass Installation volume of | - grease
X median by l sty | iy nt |replnishing
d| 1 |D,|dw| d|Circuits| C | C, |IN|Nwl|D|D|A|G|H|B|L |W X\ Y| Z|Q|L|d|L|d|L|L| T|e| V| I | J| K|kg|FHe-fesupor|FeFespot| (cm’) | (cm’)
HSS3205N1D0650 400 200 50 | 650(-0.010{0.0250.020 | 0.055 5.2 5000 5000
HSS3205N1D0950 600 250 100 | 950{-0.014]0.030 | 0.023 | 0.065 70 5000 5000
HSS3205N1D1250 32 5 [3175] 325|292 | 25X2 |18500 | 56100 920|170 | 57 | 68 | 85( 32 |42 | 13 | 89| 71 66| 11 [65( 8| 900| 32 |250(29.2| 100 {1250(-0.022 | 0.040 | 0.027 [ 0.080 | 0.019 [ 0.013| 8.7 5000 5000 10 5
HSS3205N1D1550 1150 300 100 {15501-0.028| 0.046 | 0.030 | 0.100 105 3500 4700
HSS3205N1D1850 1450 300 100 {1850-0.035| 0.054 | 0.035 | 0.130 122 2200 2900
HSS3210N1D0850 500 250 100 | 850{-0.012]0.027 | 0.020 | 0.065 8.9 5000 5000
HSS3210N1D1050 700 250 100 | 1050{-0.017] 0.035 | 0.025 | 0.080 10.0 5000 5000
HSS3210N1D1450 32 | 10 [6.350| 33.0 | 264 | 2.5X2 | 46300 (108000| 2310 | 595 | 73 | 74 [ 108 | 41 |535| 15 | 160 | 90 9 | 14 {85 10 |1050| 32 [ 300 |26.4] 100 |1450{-0.025|0.046]0.030 0.100 | 0.019]0.013| 12.2 4100 5000 43 22
HSS3210N1D1850 1450 300 100 {1850-0.035| 0.054 | 0.035 | 0.130 14.3 2100 2800
HSS3210N1D2250 1850 300 100 {22501-0.045| 0.065 | 0.040 [ 0.170 16.5 1200 1700

Notes: 1. Service temperature range is 0 to 60°C.

2. Use of NSK support unit is recommended. See page B389 for details.

3. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See page D13
for details.

Imperfect hardened areas for one lead exists on both ends of a screw. Exercise care when stroke setting.

Permissible rotational speed: Calculated values obtained from the critical speed between the threaded length and NSK's
recommended shaft end design. See page B27.

o s

B149 B150



High Speed SS HSS Type (Fine lead) Nut models: ZFRC NSK ‘

Screw shaft ¢40
Lead 10, 12

6- ¢ X drill thru

| C'bore ¢ YxZ
& RCONNEE g5
‘Seals (both ends) g- (range of g6) X=h ~
/ | \Iﬂ,
o0
(4)
< u“n‘“i =) ’@;77
S sl e S N | M6X1
) ! I (0il hole, Plug)
/3 16 | \M6X 1
| \ (0l hole)
Center hole/ | Center hole
(40)
hows G H
Ly L. (Hardened) L, X
No case hardening L No case hardening _ViewX-X
Unit : mm
Screw Ball Fiectve bals ums | Basic load rating(N) Dynamic Ball nut dimensions Screw shaft dimension Lead accuracy Run-out Permissible rotational speed (min) | Intemal | Stendard
shaft | Lgad | Ball |circle| Root friction Ol Ol | Tavel Shaft] Nut | Flange spatial | volume of
Reference No. dia. dia. | dia. | dia. Tune Dynamic | Static | Preload | torque, | Diamete Flange \ [h Bolt hole (il hole Im Sh?iféhetnd, Shalf;f?nd, gy P01 Devaton  Varialin |sgiyess| 0.D. perpgn. Mass Installation volume of | - grease
X median by l sty | dulaiy nt |replnishing
d| 1 |D,|dw| d|Circuts| C | C, |IN|Nwl|D|D|A|G|H|B|L|W X\ Y| Z|Q|L|d|L|d|L|L| T|e| V| I | J| K|kg|FHe-fesupor|FeFespot| (cm’) | (cm’)
HSS4010N1D0950 600 250 100 | 950{-0.014]0.030 | 0.023 | 0.050 135 4000 4000
HSS4010N1D1450 1050 300 100 {14501-0.025| 0.046 | 0.030 | 0.070 179 4000 4000
40 | 10 [6.350| 41.0 | 344 [ 2.5X2 | 52000 {137000| 2600 | 745 | 81 | 82 | 124 | 47 [615] 18 | 163 | 102 M A175 11 [ 12 1 40 —1344 0.0250.015 52 26
HSS4010N1D2100 1600 350 150 12100{-0.039| 0.054 | 0.035 ] 0.110 235 2200 3000
HSS4010N1D2900 2400 350 150 {29001-0.058| 0.077 | 0.046 | 0.140 30.5 900 1300
HSS4012N1D1450 1050 300 100 {14501-0.025| 0.046 | 0.030 | 0.070 19.1 4000 4000
HSS4012N1D2100 40 | 12 |7.44) 415 | 347 [ 25X2 | 67000 {155000| 3050 | 96.0 | 85 | 86 | 128 | 48 [635| 18 | 187 | 106 1 {175 11 [ 12 {1600 40 | 350 |34.1] 150 {2100|-0.039|0.054 [ 0.035]0.110 | 0.025 | 0.015 | 24.8 2200 3000 67 34
HSS4012N1D2900 2400 350 150 |2900{-0.058 0.077 | 0.046 | 0.140 31.8 900 1300

Notes: 1. Service temperature range is 0 to 60°C.

2. Use of NSK support unit is recommended. See page B389 for details.

3. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See page D13
for details.
Imperfect hardened areas for one lead exists on both ends of a screw. Exercise care when stroke setting.
Permissible rotational speed: Calculated values obtained from the critical speed between the threaded length and NSK's
recommended shaft end design. See page B27.

oA~
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High Speed SS HSS Type

(Fine - medium lead)

Nut models: EM

NSK |

6- ¢ X drill thru
C'bore ¢ YxZ

Screw shaft ¢40
Lead 16, 20

(40)
(range of g6) X=h
- ols| g 3
s sis s S
/ Ao ‘\
Center holeg“‘ . . \ Center hole
1] K A %
B Al (@] (40)
X<
Ioed) L, ot
L L, (Hardened) L,
No case hardening L No case hardening
Screw Ball Fectiv bll tums | Basic load rating(N)) Dynamic Ball nut dimensions
shaft | | gad | Ball |circle| Root friction Oierl
Reference No. dia. dia. | dia. | dia. Tune Dynamic | Static | preloed | torque, | Diamete Flange !
x median g
d 1 | D,| d,| d |Circuits | C, | Co | N [Nel| D, |D,|A| G| H|B|L | W
HSS4016N1D1450
HSS4016N1D2100 40 | 16 [7.144| 415 | 347 | 37X1 | 57100 [130000| 2850 [ 104.0| 85 | 86 | 128 | 48 |635| 18 | 160 | 106
HSS4016N1D2900
HSS4020N1D 1450
HSS4020N1D2100 40 | 20 [7.144| 415 | 347 | 3.7X1 | 57100 [130000| 2850 [ 116.5| 85 | 86 | 128 | 48 |63.5| 18 | 192|106
HSS4020N1D2900
Notes: 1. Service temperature range is 0 to 60°C.

1
2. Use of NSK support unit is recommended. See page B389 for details.
3

. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See page D13

for details.

o s

recommended shaft end design. See page B27.
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Imperfect hardened areas for one lead exists on both ends of a screw. Exercise care when stroke setting.
Permissible rotational speed: Calculated values obtained from the critical speed between the threaded length and NSK's

D\N
(4)
M6X1
(il hole, Plug)
M6 X1
(Oil hole)
G H
ViewX-X
Unit : mm
Screw shaft dimension Lead accuracy Run-out Pemissile otational speed (min”) | - Intemal | Standard
- |Tweaet |Shaft end, |Shaft end, | Ol | Tavel | | |Shaft| Nut | Flange ] spatial | volume of
Bolt hole (il hole Q;Zm ?ighetn alef?n g Cyersin|Devaton| Vraton e 0.. | perer- Mass Installation volumeof | - grease
ity | dicularty nut_|replenishing
X\ Y| Z|Q|L|d|L|d|L|L| T|e| V| I | J| K|kg|FHe-feesupor|FieFiespot| (cm’) | (cm’)
1050 300 100 [ 1450{-0.025| 0.046 | 0.030 | 0.070 192 | 4000 4000 .
1 {175 11 | 11 {1600 40 | 350 |34.1] 150 {2100|-0.039|0.054 [ 0.035]0.110 | 0.025 | 0.015 | 25.0 2200 3000 40 20
2400 350 150 |2900{-0.058 0.077 | 0.046 | 0.140 322 900 1300
1050 300 100 {14501-0.025| 0.046 | 0.030 | 0.070 20.3 4000 4000
1 {175 11 [ 11 {1600 40 | 350 |34.4| 150 |2100|-0.039{0.054 | 0.035]0.110 | 0.025 | 0.015 | 26.2 2200 3000 47 2
2400 350 150 {29001-0.058| 0.077 | 0.046 | 0.140 335 900 1300
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High Speed SS HSS Type

(Fine lead)

(40) ~

irange of gb)

X=h

Nut models: ZFRC

NSK |

6- ¢ X drill thru

C'bore ¢ YxZ

Screw shaft ¢ 45, 50
Lead 10, 12

= ols| g 3
s S|s s s
6 “
Center holeq“‘ ‘\ Center hole
(40)
L L. (Hardened) L,
No case hardening L No case hardening
Screw Ball Fectiv bll tums | Basic load rating(N)) Dynamic Ball nut dimensions
shaft | | gad | Ball |circle| Root friction Oyl
Reference No. dia. e dia. | dia. | dia. Tune Dynamic | Static | preloed | torque, | Diamete Flange 8
x median g
d ! | D,| d,| d | Circuits | C, Co | IN [Nl |D.|D, | A| G| H|B|L | W
HSS4510N1D1450
HSS4510N1D2100 45 | 10 [6.350| 46.0 | 394 | 25X2 | 54200 [155000| 2710 | 82.0| 87 | 88| 132 | 50 |655| 18 | 163|110
HSS4510N1D2900
HSS5010N1D 1450
HSS5010N1D 1850
50 | 10 |6.350| 51.0 | 444 | 25X2 | 57700 [175000| 2880 | 92.0| 92 | 93| 135 51 [67 | 18 | 163|113
HSS5010N1D2350
HSS5010N1D2900
HSS5012N1D1450
HSS5012N1D2100 50 | 12 |7.938| 515 | 432 | 2.5X2 | 77600 |214000| 3880 | 136.5| 99 | 100 | 146 | 55 [725| 22 | 193 | 122
HSS5012N1D2900
Notes: 1. Service temperature range is 0 to 60°C.

1
2. Use of NSK support unit is recommended. See page B389 for details.
3

. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See page D13

for details.

o s

recommended shaft end design. See page B27.

B155

Imperfect hardened areas for one lead exists on both ends of a screw. Exercise care when stroke setting.
Permissible rotational speed: Calculated values obtained from the critical speed between the threaded length and NSK's

M6 X1
(il hole, Plug)
M6 X1
(Oil hole)
G H
ViewX-X
Unit : mm
Screw shaft dimension Lead accuracy Run-out Pemissile otational speed (min”) | - Intemal | Standard
- |Tweaet |Shaft end, |Shaft end, | Ol | Tavel | | |Shaft| Nut | Flange ] spatial | volume of
Bolt hole (il hole Q;Zm ?ighetn alef?n g Cyersin|Devaton| Vraton e 0.. | perer- Mass Installation volumeof | - grease
ity | dicularty nut_|replenishing
X\ Y| Z|Q|L|d|L|d|L|L| T|e| V| I | J| K|kg|FHe-fesupor|FeFespot| (cm’) | (cm’)
1050 300 100 [ 1450{-0.025| 0.046 | 0.030 | 0.070 220 | 3500 3500 .
1 {175 11 | 12 [1600| 45 | 350 {39.4 | 150 |2100|-0.039{0.054 [ 0.035]0.110 | 0.025 | 0.015| 29.2 2500 3400 58 29
2400 350 150 |2900{-0.058 0.077 | 0.046 | 0.140 382 1100 1500
1050 300 100 {14501-0.025] 0.046 | 0.030 | 0.070 26.3 3200 3200
1450 300 100 {18501-0.035| 0.054 | 0.035 | 0.090 31.9 3200 3200
M (1750 11| 12 F— 50 —1444 0.0250.015 64 32
1850 350 150 {23501-0.045| 0.065 | 0.040 [ 0.110 388 2100 2900
2400 350 150 |2900{-0.058| 0.077 | 0.046 | 0.140 46.5 1200 1700
1050 300 100 {14501-0.025| 0.046 | 0.030 | 0.070 285 3200 3200
14120 | 13 | 12 [1600| 50 | 350 |43.2| 150 |2100|-0.039{0.054 | 0.035]0.110 | 0.025 | 0.015| 37.3 2800 3200 9 50
2400 350 150 {29001-0.058| 0.077 | 0.046 | 0.140 482 1200 1600
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B-3-1.3 Finished Shaft End MA type, FA type, SA type

1. Order of the dimension tables

The tables begin with the smallest shaft
diameter of each MA, FA, and SA type ball
screws, and proceeds to the larger sizes. If ball
screws have the same shaft diameter, those
with smaller leads appear first. Page numbers
of shaft diameter and lead combinations are
shown in Table 1.

2. Dimension tables

Dimension tables show shapes/sizes as well
as specification factors of each shaft diameter/
lead combination. Tables also contain data as
follows:

@Stroke
Nominal stroke: A reference for your use.
Maximum stroke: The limit stroke that the
nut can move. The figure
is obtained by subtracting
the nut length from the
effective threaded length
(L),
@®Lead accuracy
Lead accuracy is either C3 or C5 grades
T : Travel compensation
ep : Tolerance on specified travel
vu : Travel variation
See "Technical Description: Lead Accuracy"

Table 1 Combinations of screw shaft diameter and lead

Lead (mm)
1 1.5 2 25 4 5 6
Screw shat diameter (mn

4 B159

6 B161

8 B163 B165 B167

10 B169 B171 B181

12 B173 B175 B183

14 B187

15

16 B177 B179 B195

20 B217 B219

25 B221 B223 B225
B229 B233

28
B231 B235
B237 B241

32
B239 B243

36
B255

40

45

50

B157

NSK

(page B37) for the details of the codes.
@Permissible rotational speed
den: Limited by the relative
peripheral speed between the
screw shaft and the nut.
Critical speed: Limited by the natural
frequency of a ball screw
shaft. Critical speed depends
on the supporting condition of
screw shaft.
The lower of the two criteria, the d-n and critical
speed, will determine the overall permissible
rotational speed of the ball screw. For details,
see "Technical Description: Permissible
Rotational Speed" (page B47).

3. Other

The seal of the ball screw, ball recirculating
deflector, and end cap are made of synthetic
resin. Consult NSK when using our ball screws
under extreme environments or in special
environments, or if using special lubricant or oil.
For special environments, see pages B70 and
D2. For lubricants, see pages B67 and D13.

Note: For details of standard stock products,

contact NSK.

25 32 40 50

B185

B189

B191

B193

B197

B199

B201

B203 B205

B227

B207 B209 B211

B245 B247
B249

B213 B215

B251
B253

B257 B259 B263
B261 B265

B267

B269
B271
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Nut models: MPFD, MSFD

NSK

4-2.9 drill thru

14

View X-X

Screw shaft g4

Lead 1
Unit: mm
Ball screw specifications
Product classification | Preloaded | Precise clearance
Shaft dia. x Lead / Direction of tum 4 x 1/ Right
Preload / Ball recirculation | P-preload / Deflector (bridge type)
Ball dia. / Ball circle dia. 0.800/4.2
Screw shaft root diameter 3.2
Effective turns of balls 1%x2
Accuracy grade / Preload / Axial play C3/Z C3/T
Basic load |Pynamic C, 318
rating
(N) Static G, 370
Axial play 0 0.005 or less
Preload (N) 19.6 —
Dynamic friction torque,
1.0o0rless | 0.3 or less
(N-cm)
Spacer ball None
Factory-packed grease NSK grease PS2

Recommended support unit

For drive side

Finished shaft end MA Type (Fine lead)
22
8 —1/10.008]A] —1/1 0.005 [E]
o X= 8¢
8o ! o3l
359 ¥
S Co0.2 N
C0.2 < ’ 0.3 C0.3
~s~ an
| R — -
RO.2
max.
Hoooelal | 1A @ | El) 7.
3 M6x0.75
0.0025
L; (hardened) 4 (7) 225 75
Ly 30
Ly
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (MPFD) Precise clearance (MSFD)
W0400MA-1PY-C32Z1 W0400MA-2Y-C3T1 20 32
W0400MA-3PY-C3Z1 W0400MA-4Y-C3T1 40 52
W0401MA-1PY-C3Z1 W0401MA-2Y-C3T1 70 82

Notes: 1. We recommend NSK support unit. See page B389 for details.

B159

2. Use of NSK grease PS2 is recommended. Apply to screw shaft surface when replenishing. See page D16 for details.
3. Ball nut does not have seal.

4. Contact NSK if the permissible rotational speed is to be exceeded.

(Fixed)
WBKO06-01A (square)
WBKO06-11 (round)
Unit: mm
Shaft run- Raisl i et | i
Screw shaft length Lead accuracy out ** Mass w
(kg) Supporting condition
L, L, L, T e v, t Fixed - Free
44 55 85 0 0.008 0.008 0.015 0.024 3 000
64 75 105 0 0.008 0.008 0.020 0.026 3 000
94 105 135 0 0.008 0.008 0.025 0.028 3 000
B160




Nut models: MPFD, MSFD

NSK

View X-X

3.4 drill thru

Screw shaft g6

Lead 1
Unit: mm
Ball screw specifications
Product classification | Preloaded | Precise clearance
Shaft dia. x Lead / Direction of tum 6 x 1/ Right
Preload / Ball recirculation | P-preload / Deflector (bridge)
Ball dia. / Ball circle dia. 0.800/6.2
Screw shaft root diameter 5.2
Effective turns of balls 1%x3
Accuracy grade / Preload / Axial play C3/Z C3/T
Basic load |Pynamic C, 576
rating
(N) Static G, 926
Axial play 0 0.005 or less
Preload (N) 24.5 —
Dynamic friction torque,
(N-cm) 1.3 orless | 0.3 or less
Spacer ball None
Factory-packed grease NSK grease PS2

Recommended support unit

For drive side

(Fixed)

WBKO06-01A (square)

WBKO06-11 (round)

Finished shaft end MA Type (Fine lead)
22
8 —1/10.008[A] 11 0.005 [E]
40 X 82
EERS i Dﬁ"g
9
- s
Ay 0.2
C0.2 % CO.3 C0.3
= ¢ 3 ol 29 ’
R Ta— — R R
RO2
max.
0.008[A} o A 6 |3 El) 7
X i =
M2.5x0.45 M6x0.75
—Depth 5 115 |35 =
15 0.0025
Ly (hardened) 3.(7) 22.5 7.5
Ly 30
Ly
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (MPFD) Precise clearance (MSFD)
WO0600MA-1PY-C321 WO0600MA-2Y-C3T1 40 50
WO0601MA-1PY-C321 WO0601MA-2Y-C3T1 70 80
W0601MA-3PY-C32Z1 W0601MA-4Y-C3T1 100 110

Notes: 1. We recommend NSK support unit. See page B389 for details.

B161

2. Use of NSK grease PS2 is recommended. Apply to screw shaft surface when replenishing. See page D16 for details.
3. Ball nut does not have seal.

4. Contact NSK if the permissible rotational speed is to be exceeded.

Unit: mm
Shaft run- Peissle rotaonal soeed N -
Screw shaft length Lead accuracy out ** Mass w
(kg) Supporting condition
L, L, L, T e v, ) Fixed - Free
65 75 105 0 0.008 0.008 0.015 0.039 3 000
95 105 135 0 0.008 0.008 0.020 0.045 3 000
125 135 165 0 0.010 0.008 0.025 0.051 3 000
B162



Finished shaft end MA Type

(Fine lead)

Nut models

: MPFD, MSFD

NSK

View X-X

Screw shaft o8

Lead 1
Unit: mm
Ball screw specifications
Product classification | Preloaded | Precise clearance
Shaft dia. x Lead / Direction of tum 8 x 1/ Right
Preload / Ball recirculation | P-preload / Deflector (bridge)
Ball dia. / Ball circle dia. 0.800/8.2
Screw shaft root diameter 7.2
Effective turns of balls 1%x3
Accuracy grade / Preload / Axial play C3/Z C3/T
Basic load | Dynamic C, 670
rating
N) Static G, 1290
Axial play 0 0.005 or less
Preload (N) 29.4 —
Dynamic friction torque,
(N-cm) 1.8 orless | 0.5 or less
Spacer ball None
Factory-packed grease NSK grease PS2
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBKO08-01A (square) | WBK08S-01 (square)
WBKO08-11 (round)

0
10—0.2
1/10.008]A] [710.009 [A} 1710.008]A] 7 0.005 [E]
on© qu 88
S ‘?32 5l =7Q
0.2 c2 €05 cos
g0 /
EE of S Al 8o
Q . e %! ﬁf e
C0.5 R0.2 max. RO.2
ks max.
F 28 Towsla |, A @ 4. B/l
o X M8x1
68 12 |4 EE—
16 0.0025
L; (hardened) (8) 27 10
9 Ly 37
Lo
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (MPFD) Precise clearance (MSFD)
WO0800MA-1PY-C321 WO0800MA-2Y-C3T1 40 59
WO0801MA-1PY-C321 WO0801MA-2Y-C3T1 70 89
WO0801MA-3PY-C321 WO0801MA-4Y-C3T1 100 119
WO0802MA-1PY-C321 WO0802MA-2Y-C3T1 150 169

Notes: 1. We recommend NSK support unit. See page B389 for details.

2. Use of NSK grease PS2 is recommended. Apply to screw shaft surface when replenishing. See page D16 for details.

3. Ball nut does not have seal.

4. Contact NSK if the permissible rotational speed is to be exceeded.

B163

Unit: mm

Serew shaft length Lead accuracy Sf;if: :i” Mass Perm\ss|b|erot'auonalspeed N.m’

' (kg) Supporting condition

L, L, L, T e v, Fixed - Simple support
80 92 138 0 0.008 0.008 0.025 0.073 3 000
110 122 168 0 0.010 0.008 0.030 0.084 3 000
140 152 198 0 0.010 0.008 0.030 0.095 3 000
190 202 248 0 0.010 0.008 0.035 0.11 3 000
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Finished shaft end MA Type

(Fine lead)

Nut models: MPFD, MSFD

NSK

19

View X-X

Screw shaft o8

Lead 1.5
Unit: mm
Ball screw specifications
Product classification | Preloaded | Precise clearance
Shaft dia. x Lead / Direction of tum 8 x 1.5/ Right
Preload / Ball recirculation | P-preload / Deflector (bridge)
Ball dia. / Ball circle dia. 1.000/8.3
Screw shaft root diameter 7.0
Effective turns of balls 1%x3
Accuracy grade / Preload / Axial play C3/Z C3/T
Basic load | Dynamic C, 1080
rating
N) Static G, 1980
Axial play 0 0.005 or less
Preload (N) 49.0 —
Dynamic friction torque,
2.0orless | 0.50rless
(N-cm)
Spacer ball None
Factory-packed grease NSK grease PS2

Recommended support unit

For drive side
(Fixed)

(Simple)

WBKO08-01A (square)

For opposite to drive side ‘

WBKO08S-01 (square)

WBKO08-11 (round)

1/10.008[A] [10.009 [Al Seals (two places) /[ x *[G 1770.008[A] {7 0.005 [E]
X=4 2@
g g 8c
EN e -7
o2 ' C05| cos
% e |l T
7 c% . 1 2
C05| “\R0.2 max '
+0.
0
B e A8 El/l.s ]
o1 M8x1
68 18 |4 =
2
L; (hardened) 4/(8) 27 10
9 Ly 37
Lo
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (MPFD) Precise clearance (MSFD)
W0800MA-3PY-C321.5 W0800MA-4Y-C3T1.5 40 53
W0801MA-5PY-C321.5 W0801MA-6Y-C3T1.5 70 83
W0801MA-7PY-C321.5 W0801MA-8Y-C3T1.5 100 113
W0802MA-3PY-C3Z1.5 W0802MA-4Y-C3T1.5 150 163

Unit: mm

Serew shaft length Lead accuracy Sf;if: :i” Mass Perm\ss|b|erot'auonalspeed N.m’

' (kg) Supporting condition

L, L, L, T e v, Fixed - Simple support
80 92 138 0 0.008 0.008 0.025 0.082 3 000
110 122 168 0 0.010 0.008 0.030 0.093 3 000
140 152 198 0 0.010 0.008 0.030 0.10 3 000
190 202 248 0 0.010 0.008 0.035 0.12 3 000

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease PS2 is recommended. Apply to screw shaft surface when replenishing. See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end MA Type

(Fine lead)

Nut models: MPFD, MSFD

NSK

4-43.4 drill thru

View X-X

Screw shaft o8

Lead 2
Unit: mm
Ball screw specifications
Product classification | Preloaded | Precise clearance
Shaft dia. x Lead / Direction of tum 8 x 2/ Right
Preload / Ball recirculation | P-preload / Deflector (bridge)
Ball dia. / Ball circle dia. 1.200/8.3
Screw shaft root diameter 6.9
Effective turns of balls 1%x3
Accuracy grade / Preload / Axial play C3/Z C3/T
Basic load | Dynamic C, 1320
rating
(N) Static G, 2210
Axial play 0 0.005 or less
Preload (N) 49.0 —
Dynamic friction torque,
2.0orless | 0.50rless
(N-cm)
Spacer ball None
Factory-packed grease NSK grease PS2

Recommended support unit

For drive side
(Fixed)

(Simple)

WBKO08-01A (square)

For opposite to drive side ‘

WBKO08S-01 (square)

WBKO08-11 (round)

4/10.008]A] [/10.009 JA} Seals (two places) /(% *|G 4/10.008]A]—/T 0.005 [E]
£n© X 20
" 50 ¢S
BN 330 | *7¢
[T} N
gL C0.2 % C05| cos5
L ) p— R
" e =
C0.5 R0.2 max. T
+0.
0 T
[F] —>9;8‘ 10.008]A] A @ [E]/.9
wd X< M8x1
0
68 2 |4 S—
26
110.0025 |[E
. £
L; (hardened) (8) 27 10
9 La 37
Ly
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (MPFD) Precise clearance (MSFD)
WO0800MA-5PY-C322 WO0800MA-6Y-C3T2 40 49
WO0801MA-9PY-C322 W0801MA-10Y-C3T2 70 79
WO0801MA-11PY-C322 WO0801MA-12Y-C3T2 100 109
WO0802MA-5PY-C322 WO0802MA-6Y-C3T2 150 159

Unit: mm

Serew shaft length Lead accuracy Sf;if: :i” Mass Perm\ss|b|erot'auonalspeed N.m’

' (kg) Supporting condition

L, L, L, T e v, Fixed - Simple support
80 92 138 0 0.008 0.008 0.025 0.09 3 000
110 122 168 0 0.010 0.008 0.030 0.10 3 000
140 152 198 0 0.010 0.008 0.030 0.11 3 000
190 202 248 0 0.010 0.008 0.035 0.13 3 000

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease PS2 is recommended. Apply to screw shaft surface when replenishing. See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Nut models: MPFD, MSFD

NSK

Screw shaft 10

Lead 2
Unit: mm
Ball screw specifications
Product classification | Preloaded | Precise clearance
Shaft dia. x Lead / Direction of tum 10 x 2/ Right
Preload / Ball recirculation | P-preload / Deflector (bridge)
Ball dia. / Ball circle dia. 1.200/10.3
Screw shaft root diameter 8.9
Effective turns of balls 1%x3
Accuracy grade / Preload / Axial play C3/Z C3/T
Basic load |Pynamic C, 1490
rating
N) Static G, 2850
Axial play 0 0.005 or less
Preload (N) 58.8 —
Dynamic friction torque,
(N-cm) 01-24 |0.5o0rless
Spacer ball None
Factory-packed grease NSK grease PS2

Recommended support unit

For drive side
(Fixed)

For opposite to drive side
(Simple)

WBKO08-01A (square)

WBKO08S-01 (square)

WBKO08-11 (round)

Finished shaft end MA Type (Fine lead)
2
/10.009 [Al+ Seals (two places) /% _*]G 10 710.007]A] {/T0.005 [E]
e g X 8@
BN $$§7 - B
0 -
\?L\ co2 f | €02 C05| cos
& o[ 5 8 il - d
e h | 5| 558,
C0.5| “\R0.2 max. L RO2
o max.
F He [L]0.0814] 4 @ o B/l
01 Xd] M8x1
0 L=
6.8 23 |5
28 [0.0025]E
£
L; (hardened) (8) 27 10
9 La 37
Lo
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (MPFD) Precise clearance (MSFD)
W1001MA-1PY-C3Z2 W1001MA-2Y-C3T2 50 67
W1001MA-3PY-C3Z22 W1001MA-4Y-C3T2 100 117
W1002MA-1PY-C322 W1002MA-2Y-C3T2 150 167
W1002MA-3PY-C3Z2 W1002MA-4Y-C3T2 200 217

Unit: mm

Screw shaft length Lead accuracy SZif: :Lin Mass —Perm\ssmlerot'auonalspeed W}

' (kg) Supporting condition

L, L, L, T e v, Fixed - Simple support

100 112 158 0 0.008 0.008 0.020 0.13 3 000
150 162 208 0 0.010 0.008 0.030 0.16 3 000
200 212 258 0 0.010 0.008 0.030 0.19 3 000
250 262 308 0 0.012 0.008 0.030 0.22 3 000

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease PS2 is recommended. Apply to screw shaft surface when replenishing. See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end MA Type

(Fine lead)

Nut models: MPFD, MSFD

NSK

View X-X

Screw shaft 610
Lead 2.5
Unit: mm
Ball screw specifications
Product classification | Preloaded | Precise clearance
Shaft dia. x Lead / Direction of tum 10 x 2.5/ Right
Preload / Ball recirculation | P-preload / Deflector (bridge)
Ball dia. / Ball circle dia. 1.588/10.4
Screw shaft root diameter 8.6
Effective turns of balls 1%x3
Accuracy grade / Preload / Axial play C3/Z C3/T
Basic load |Pynamic C, 2130
rating
N) Static G, 3640
Axial play 0 0.005 or less
Preload (N) 98.1 —
Dynamic friction torque,
(N-cm) 02-29 |0b5orless
Spacer ball None
Factory-packed grease NSK grease PS2

Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)

WBKO08-01A (square)

WBKO08S-01 (square)

WBKO08-11 (round)

0
02
71 0.010 [AR Seals (two places) % %G 10 1710.007]A] 71 0.005 |E]
535 o g2
odn 2 i =g
n
) 02 ; €02 095 cos
85 o 3 © Wl ag
e ] - BN P 2 B i&i‘??‘% iy
C0.5 R0.2 max. J, | Ro.2
° max.
IS L & 4| [EfLe]
i X M8x1
6.8 275 -
32 1]0.0025]E
= E
Ly (hardened) (8) 27 10
9 Ly 37
Ly
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (MPFD) Precise clearance (MSFD)
W1001MA-5PY-C3Z2.5 W1001MA-6Y-C3T2.5 50 63
W1001MA-7PY-C3Z2.5 W1001MA-8Y-C3T2.5 100 113
W1002MA-5PY-C322.5 W1002MA-6Y-C3T2.5 150 163
W1002MA-7PY-C3Z2.5 W1002MA-8Y-C3T2.5 200 213

Unit: mm

Serew shaft length Lead accuracy Sf;if: :i” Mass Perm\ss|b|erot'auonalspeed N.m’

' (kg) Supporting condition

L, L, L, T e v, Fixed - Simple support
100 112 158 0 0.008 0.008 0.020 0.14 3 000
150 162 208 0 0.010 0.008 0.030 0.17 3 000
200 212 258 0 0.010 0.008 0.030 0.20 3 000
250 262 308 0 0.012 0.008 0.030 0.23 3 000

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease PS2 is recommended. Apply to screw shaft surface when replenishing. See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end MA Type (Fine lead) Nut models: MPFD, MSFD NSK \

Screw shaft 612
Lead 2
o Unit: mm
12—0.25 — -
1/70.007]A] 7[0010 [A  Seals (twoplaces) % xG —,/10.007]A] /T 0.005 |E] Ball screw specifications
O X=h 2@ Product classification | Preloaded | Precise clearance
£ &S i + =38 Shaft die. x Lead  Direction of tum 12 x 2 / Right
°3Q - - -
l% C0.2 e " | ‘ 0.2 C05 | cos5 Preloald / Ball recFrcuIatlf)n P-preload / Deflector (bridge)
50 i i Ball dia. / Ball circle dia. 1.200/12.3
5% - o = L5 - , sl 582 .
EARS by | by qe5%) || Screw shaft root diameter 10.9
C0.5 R0.2 max. .L RO.2 Effective turns of palls 1x3
0%1 ‘ max. Accuracy grade / Preload / Axial play C3/Z C3/T
[Fl e 1[0.008 A} | A G 6 [E]/L10] .
+0,|| L A x4 4 e M10x1 Basic load Dynamic C, 1660
7.?9 23 5 24 rating
™ (N) Static C,, 3620
= View X-X -
0.0025 - Axial play 0 0.005 or less
L; (hardened) 5((10 30 15 Proload (N) 981 —
10 La 45 Dynamic friction torque,
04-34 |1.0o0rless
Ly (N-cm)
Spacer ball None
Factory-packed grease NSK grease PS2
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK10-01A (square) | WBK10S-01 (square)
WBK10-11 (round)
Unit: mm
Stroke Shaft run- Pormisl iorl peed -
Ball screw No. Screw shaft length Lead accuracy out ** Mass M
) ) Supporting condition
: Nominal Maximum I kg) —————
Preloaded (MPFD) Precise clearance (MSFD) L, L, L, T e v, Fixed - Simple support
W1201MA-1PY-C322 W1201MA-2Y-C3T2 50 75 110 125 180 0 0.010 0.008 0.020 0.20 3 000
W1201MA-3PY-C322 W1201MA-4Y-C3T2 100 125 160 175 230 0 0.010 0.008 0.030 0.24 3000
W1202MA-1PY-C3Z22 W1202MA-2Y-C3T2 150 175 210 225 280 0 0.012 0.008 0.030 0.28 3 000
W1202MA-3PY-C3Z2 W1202MA-4Y-C3T2 200 225 260 275 330 0 0.012 0.008 0.040 0.32 3000
W1203MA-1PY-C3Z2 W1203MA-2Y-C3T2 250 275 310 325 380 0 0.012 0.008 0.040 0.36 3 000
Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease PS2 is recommended. Apply to screw shaft surface when replenishing. See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end MA Type

(Fine lead)

Nut models: MPFD, MSFD

NSK

25

4-44.5 drill thru

View X-X

Screw shaft 612
Lead 2.5
Unit: mm
Ball screw specifications
Product classification | Preloaded | Precise clearance
Shaft dia. x Lead / Direction of tum 12 x 2.5/ Right
Preload / Ball recirculation | P-preload / Deflector (bridge)
Ball dia. / Ball circle dia. 1.588/12.4
Screw shaft root diameter 10.6
Effective turns of balls 1%x3
Accuracy grade / Preload / Axial play C3/Z C3/T
Basic load |Pynamic C, 2360
rating
(N) Static G, 4540
Axial play 0 0.005 or less
Preload (N) 98.1 —
Dynamic friction torque,
(N-cm) 04-34 |1.00rless
Spacer ball None
Factory-packed grease NSK grease PS2

Recommended support unit

For drive side
(Fixed)

(Simple)

WBK10-01A (square)

For opposite to drive side ‘

WBK10S-01 (square)

WBK10-11 (round)

/70010 [Al Seals (two places) M %G —1/10.007[A] /T 0.005 [E]
X
: 525 £
N 7y | 7
] C(i‘ . e ‘Y C05 | cos
EE | i
??% ~ =‘| g i § - - [
05 ; - i
R0.2 max. .
+0.1 .
F Oo 9 T A G E 10
g e X< LI H
01 [M10x1
79| 27 5
[0.003[E
[]0.003 82 £
L; (hardened) (10 30 15
10 Ly 45
L
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (MPFD) Precise clearance (MSFD)
W1201MA-5PY-C3Z2.5 W1201MA-6Y-C3T2.5 50 71
W1201MA-7PY-C3Z2.5 W1201MA-8Y-C3T2.5 100 121
W1202MA-5PY-C3Z2.5 W1202MA-6Y-C3T2.5 150 171
W1202MA-7PY-C3Z2.5 W1202MA-8Y-C3T2.5 200 221
W1203MA-3PY-C3Z2.5 W1203MA-4Y-C3T2.5 250 271

Unit: mm

Serew shaft length Lead accuracy Sf;if: :i” Mass Perm\ss|b|erot'auonalspeed N.m’

' (kg) Supporting condition

L, L, L, T e v, Fixed - Simple support
110 125 180 0 0.010 0.008 0.020 0.21 3 000
160 175 230 0 0.010 0.008 0.030 0.25 3 000
210 225 280 0 0.012 0.008 0.030 0.29 3 000
260 275 330 0 0.012 0.008 0.040 0.33 3 000
310 325 380 0 0.012 0.008 0.040 0.37 3 000

Notes: 1. We recommend NSK support unit. See page B389 for details.

2. Use of NSK grease PS2 is recommended. Apply to screw shaft surface when replenishing. See page D16 for details.

3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end MA Type (Fine lead) Nut models: MPFD, MSFD NSK \
Screw shaft 016
Lead 2
o M6x1 4-¢5.5 drill thru Unit: mm
14225 (oil hole) PP
[/T0010 [A  Seals (wo places) e /[0.010]A] o\ aoe Ball screw specifications
X=h 8¢ 3 Product classification | Preloaded | Precise clearance
oéw %%zﬁu IJL =+ °?‘§ Shaft dia. x Lead / Direction of turn 16 x 2 / Right
92; C0.2 %_« T C0.2 = Preload / Ball recirculation | P-preload / Deflector (bridge)
. CQ'S L i e / C0.5 CO5 © PPN S. PGD 35 . N N
ége 1) =‘ | o 4 ] /s o e T g - ’,%N;/ BSaII dia. /fBaII C|r.cle dia. 1.588/16.4
o e | M : AR STy | v ! crew shaft root diameter 14.6
! L - kxg% Effective turns of balls 1x4
R0.2 max. T R0.2 T
wie ] max. Accuracy grade / Preload / Axial play C3/Z C3/T
A s B (Al @ 1BsL| [E]/L10]
_M5x08 io,m‘ X~ M12x1 Basic load | Pynamic C, 3510
Depth 12 935 30 10 29 rating
- N) Static G, 8450
4 0008 _ View XX |
L; (hardened) 5/(10) 30 15 Axial play 0 0.005 or less
2 L 45 Preload (N) 147 —
L Dynamic friction torque, 05-49 |150rless
(N-cm)
Spacer ball None
Factory-packed grease NSK grease PS2
Internal spatial volume of nut cm’) 1.6
Standard volume of rease replenishing (om) 0.8
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK12-01A (square) | WBK12S-01 (square)
WBK12-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-)
Ball screw No. Screw shaft length Lead accuracy out** | Mass - —
. . Supporting condition
- Nominal Maximum 11 (kg) —— . :
Preloaded (MPFD) Precise clearance (MSFD) L, L, L, T e v, Fixed - Simple support | Fixed - Fixed
W1601MA-1PY-C3Z22 W1601MA-2Y-C3T2 50 93 139 154 221 0 0.010 | 0.008 | 0.020 | 0.41 3 000 3 000
W1601MA-3PY-C322 W1601MA-4Y-C3T2 100 143 189 204 271 0 0.010 | 0.008 | 0.020 | 0.48 3000 3 000
W1602MA-1PY-C322 W1602MA-2Y-C3T2 150 193 239 254 321 0 0.012 | 0.008 | 0.030 | 0.55 3 000 3 000
W1602MA-3PY-C322 W1602MA-4Y-C3T2 200 243 289 304 371 0 0.012 | 0.008 | 0.030 | 0.62 3000 3 000
W1603MA-1PY-C3Z22 W1603MA-2Y-C3T2 300 343 389 404 471 0 0.013 | 0.010 | 0.035 | 0.77 3 000 3 000
Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease PS2 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).
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Finished shaft end MA Type (Fine lead) Nut models: MPFD, MSFD NSK \

Screw shaft 016
Lead 2.5
, M61 4-$5.5 drill thru Unit: mm
¥ (oil hole) i
/10.010 [Al Seals (two places) M+ x1G a0\, 300 Ball screw specifications
550 m X Q%g Product classification | Preloaded |Precise clearance
oég $$§ g T "l Shaft dia. x Lead / Direction of tum 16 x 2.5 / Right
C0.5 ¥ o2 N i Cf}'z C0.5| co5 © X _F 25 Preload / Ball recirculation | P-preload / Deflector (bridge)
. X ‘ ! s - © P )\ pCD
L 1 o § /3 o 38l ] f B Ball dia. / Ball circle dia. 1588/16.4
NP :“ 3 e S 77! | k*’K% Screw shaft root diameter 14.6
R0.2 max. - ’ R0.2 gﬁ Effective turns of balls 1x4
+0.14 max.
A | ﬁ15 l nlE s B/L10, Accuracy grade / Preload / Axial play C3/Z C3/T
| o008 X< _
_M5X08 010 Mi2x1 29 Basic load |Pynamic C, 3510
Depth 12 fis o 10 rating
0.003 44 10.003] . View XX N) Static C, 8 450
L (hardened) 5((10 30 15 Axial play 0 0.005 or less
22 La 45 Preload (N) 147 —
Ly Dynamic friction torque,
05-49 |[1.5orless
(N-cm)
Spacer ball None
Factory-packed grease NSK grease PS2
Internal spatial volume of nut cm’) 1.6
Standard volume of rease replanishing fom’) 0.8
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK12-01A (square) | WBK12S-01 (square)
WBK12-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Ball screw No. Screw shaft length Lead accuracy out** | Mass - —
. ! Supporting condition
- Nominal Maximum 1t (kg)  — ) .
Preloaded (MPFD) Precise clearance (MSFD) L, L, L, T e v, Fixed - Simple support | Fixed - Fixed
W1601MA-5PY-C322.5 W1601MA-6Y-C3T2.5 50 89 139 154 221 0 0.010 | 0.008 | 0.020 | 0.42 3 000 3 000
W1601MA-7PY-C322.5 W1601MA-8Y-C3T2.5 100 139 189 204 271 0 0.010 | 0.008 | 0.020 | 0.49 3000 3 000
W1602MA-5PY-C322.5 W1602MA-6Y-C3T2.5 150 189 239 254 321 0 0.012 | 0.008 | 0.030 | 0.57 3 000 3 000
W1602MA-7PY-C322.5 W1602MA-8Y-C3T2.5 200 239 289 304 371 0 0.012 | 0.008 | 0.030 | 0.64 3000 3 000
W1603MA-3PY-C322.5 W1603MA-4Y-C3T2.5 300 339 389 404 471 0 0.013 | 0.010 | 0.035 | 0.79 3 000 3 000

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease PS2 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Contact NSK if permissible rotational speed is to be exceeded.
4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).
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Finished shaft end FA Type (Fine lead) Nut models: PFT, SFT NSK \

Screw shaft 610
Lead 4
Unit: mm
M6x1 4-¢4.5 drill thru
0 (oil hole) c'bore ¢8x4.5 Ball screw specifications
Seals (two places) 02 J 300 . :
{7T0.007A] 7T 0.010 [A X= M %G 12 30 0 Product classification | Preloaded |Pre0|se clearance
Lo Shaft dia. x Lead / Direction of tum 10 x 4 / Right
Dg@ §_§§: —t °§§ @r 3 : Preload / Ball recirculation | P-preload / Return tube
5 coz2 b co2 05 | cos o AT e ® Ball dia. / Ball circle dia. 2.000/10.3
EH i i = J= ] = [ Y % Screw shaft root diameter 8.2
ELIN - S - N i R -
< f Al S LY | < 152 ! Effective turns of balls 25x1
C0.5 RO.2 max. R0.2 / \j AN g L Accuracy grade / Preload / Axial play C3/Z C3/T
k0.1 max. ~r-
B os A @ |6 [E /|10 ‘ Basic load | Pynamic C,| 1730 2740
i
" el Miod »8 . ';ng ‘
179 24 |10 N) Static G, | 2230 4450
T 34 0.003 View X-X Axial play 0 0.005 or less
L; (hardened) 5](10) 30 15 Preload (N) 98.1 —
10 4 ic fricti
La 5 Dynamic friction torque, 05-39 |100rless
L, (N-cm)
Spacer ball Yes None
Factory-packed grease NSK grease PS2
Internal spatial volume of nut (cm’) 0.8
Standard volume of rease replenishing fem) 0.4
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK10-01A (square) | WBK10S-01 (square)
WBK10-11 (round)
Unit: mm.
Stroke Shaft run- Penvissie otatonal seed -
Ball screw No. Screw shaft length Lead accuracy out ** Mass w
. . Supporting condition
- Nominal Maximum ! kg ——
Preloaded (PFT) Precise clearance (SFT) L, L, L, T e v, Fixed - Simple support
W1001FA-1P-C3Z4 W1001FA-2-C3T4 50 69 110 125 180 0 0.010 0.008 0.020 0.26 3 000
W1001FA-3P-C3Z4 W1001FA-4-C3T4 100 119 160 175 230 0 0.010 0.008 0.030 0.28 3 000
W1002FA-1P-C3Z4 W1002FA-2-C3T4 150 169 210 225 280 0 0.012 0.008 0.030 0.31 3 000
W1002FA-3P-C3Z4 W1002FA-4-C3T4 200 219 260 275 330 0 0.012 0.008 0.040 0.34 3 000
W1003FA-1P-C3Z4 W1003FA-2-C3T4 250 269 310 325 380 0 0.012 0.008 0.040 0.37 3 000
W1003FA-3P-C3Z4 W1003FA-4-C3T4 300 319 360 375 430 0 0.013 0.010 0.050 0.39 3 000

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease PS2 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Contact NSK if permissible rotational speed is to be exceeded.

B181 B182



Nut models: PFT, SFT

NSK

Screw shaft 612

Unit: mm.

Finished shaft end FA Type (Fine lead)
Seals (two places) 0
r/10.007[A] [710.010 [Al X=h /10.010]A]
g 355 % ogg
°$®_ ;;8 : : i== By
R il
R i B 38
co. Fio.é max. 4,': R0.2
Lo } I max.
F o9 A @ | £ /10
b3 QMIA'—) X<|] M10x1
79 30 10
40 0.003
L (hardened) 5((10) 30 15
10 La 45
Lo
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (PFT) Precise clearance (SFT)
W1201FA-1P-C3Z5 W1201FA-2-C3T5 50 63
W1201FA-3P-C3Z5 W1201FA-4-C3T5 100 113
W1202FA-1P-C3Z5 W1202FA-2-C3T5 150 163
W1202FA-3P-C3Z5 W1202FA-4-C3T5 200 213
W1203FA-1P-C3Z5 W1203FA-2-C3T5 250 263
W1204FA-1P-C32Z5 W1204FA-2-C3T5 350 363
W1205FA-1P-C3Z5 W1205FA-2-C3T5 450 463

Notes:

B183

1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease PS2 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.

See page D16 for details.

3. Contact NSK if permissible rotational speed is to be exceeded.

Lead 5
Unit: mm
M6x1 4-$4.5 drill thru
(oil hole) cbore $8x4.5 Ball screw specifications
30° Product classification | Preloaded | Precise clearance
. Shaft dia. x Lead / Direction of tum 12 x 5/ Right
% Preload / Ball recirculation | P-preload / Return tube
o X . : :\ N oC0 A0 Ball dia. / Ball circle dia. 2.381/12.3
" - ‘,:' _\Lv Screw shaft root diameter 9.8
= = T Effective turns of balls 25x1
k N . S/ Accuracy grade / Preload / Axial play C3/7 C3/T
Basic load | Pynamic C,| 2370 3760
rating
32 .
N) Static G, | 3160 6310
_ View X-X Axial play 0 0.005 or less
Preload (N) 98.1 —
Dynamic friction torque,
1.0-44 |1.00rless
(N-cm)
Spacer ball Yes None
Factory-packed grease NSK grease PS2
Internal spatial volume of nut cm’) 1.2
Standard volume of rease replenishing fem) 0.6
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK10-01A (square) | WBK10S-01 (square)
WBK10-11 (round)
Shaft run- Pomissl oteorl speed N rin-|
Screw shaft length Lead accuracy out ** Mass ;p\
(kg) Supporting condition
L, L, L, T e, v, ) Fixed - Simple support
110 125 180 0 0.010 0.008 0.020 0.35 3 000
160 175 230 0 0.010 0.008 0.030 0.38 3 000
210 225 280 0 0.012 0.008 0.030 0.42 3 000
260 275 330 0 0.012 0.008 0.040 0.46 3 000
310 325 380 0 0.012 0.008 0.040 0.50 3 000
410 425 480 0 0.015 0.010 0.050 0.58 3 000
510 525 580 0 0.016 0.012 0.065 0.66 3 000
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Finished shaft end FA Type

(Medium lead)

Nut models: LPFT, LSFT

NSK

Seals (two places)

l00t0[Al (/10012 Al / 12
~o© 2©
g 8o — R
oce‘g ??(Cé ; o0z *%
Q2 j Ve €05 | cos
égm [T < 8 < ag9 |
" i N Y R 3 _3.3";_ T
05 Y go2n + Ro2
‘ 0.2 max. i —— ma;(.
B |de ] W e e B)lo
" Lloot0lA | Mi0x1
79| 40 10
[110.003] 50 0008
L; (hardened) (10) 30 15
10 Ly 45
Lo
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (LPFT) Precise clearance (LSFT)
W1201FA-5P-C5Z10 W1201FA-6-C5T10 100 103
W1202FA-5P-C5Z10 W1202FA-6-C5T10 150 1563
W1203FA-3P-C5Z10 W1203FA-4-C5T10 250 253
W1204FA-3P-C5Z10 W1204FA-4-C5T10 350 3563
W1205FA-3P-C5Z210 W1205FA-4-C5T10 450 453

Notes:

B185

1. We recommend NSK support unit. See page B389 for details.

2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.

See page D16 for details.

3. Contact NSK if the permissible rotational speed is to be exceeded.

15

45

4-44.5 drill thru
c'bore ¢8x4.5

View X-X

Screw shaft 612
Lead 10

Unit: mm

Ball screw specifications

Product classification

Preloaded | Precise clearance

Shaft dia. x Lead / Direction of tum

12 x 10/ Right

Preload / Ball recirculation

P-preload / Return tube

Ball dia. / Ball circle dia. 2.381/12.5
Screw shaft root diameter 10.0
Effective turns of balls 25x1
Accuracy grade / Preload / Axial play C5/Z Cs5/T
Basic load | Pynamic C,| 2360 3750
rating
N) Static G, | 3240 6 480

Axial play 0 0.005 or less

Preload (N) 98.1 —
Dynamic friction torque,

1.0-49 |15o0rless
(N-cm)

Spacer ball Yes None
Factory-packed grease NSK grease LR3
Internal spatial volume of nut (cm’) 1.4
Standard volume of rease replenishing fem) 0.7

Recommended support unit

For drive side
(Fixed)

For opposite to drive side
(Simple)

WBK10-01A (square)

WBK10S-01 (square)

WBK10-11 (round)

Unit: mm.

Screw shaft length Lead accuracy SZ‘Z‘? l‘i” Mass Pe[missmlerol.anonalspeed Nltrrlm-')

' (kg) Supporting condition

L L, L, T e, v, Fixed - Simple support
160 175 230 0 0.020 | 0.018 | 0.035 0.43 3 000
210 225 280 0 0.023 0.018 | 0.035 0.47 3 000
310 325 380 0 0.023 0.018 | 0.050 0.56 3 000
410 425 480 0 0.027 0.020 | 0.060 0.64 3 000
510 525 580 0 0.030 | 0.023 | 0.075 0.72 3 000
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Finished shaft end FA Type

(Fine lead)

Nut models: PFT, SFT

NSK

(il hole)
30°

17

50

View X-X

Screw shaft 614
Lead 5

Unit: mm

Ball screw specifications

Product classification

Preloaded | Precise clearance

Shaft dia. x Lead / Direction of tum 14 x 5/ Right
Preload / Ball recirculation | P-preload / Return tube
Ball dia. / Ball circle dia. 3.175/14.5
Screw shaft root diameter 1.2
Effective turns of balls 25x1
Accuracy grade / Preload / Axial play C3/Z C3/T
Basic load | Pynamic C,| 4280 6790
rating
N) Static G, 5840 11700
Axial play 0 0.005 or less

Preload (N) 147 —
Dynamic friction torque,

15-69 |2.0o0rless
(N-cm)

Spacer ball Yes None
Factory-packed grease NSK grease LR3
Internal spatial volume of nut (cm’) 2.2
Standard volume of rease replenishing fem) 1.1

Recommended support unit

For drive side
(Fixed)

For opposite to drive side
(Simple)

WBK12-01A (square)

WBK12S-01 (square)

WBK12-11 (round)

Unit: mm.

Seals (two places) o
0010 12 ZT001014]
°$g f ':3' B
c0s¥ cos J fis co2 €05/ co5
o v 5 o e T
o =] Y i 8| 999 [
RO.2 r‘nax. T: R0.2
A f | max.
B s @ @ |Jg.| [Eflo
M5x0.8 s 0.008 X<t Mid
Depth 12 19-15 29 11
0.003 40
L; (hardened) 5((10) 30 15
22 L 45
Ly
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (PFT) Precise clearance (SFT)

W1401FA-1P-C3Z5 W1401FA-2-C3T5 100 143
W1402FA-1P-C3Z5 W1402FA-2-C3T5 150 193
W1403FA-1P-C3Z5 W1403FA-2-C3T5 250 293
W1404FA-1P-C3Z5 W1404FA-2-C3T5 350 393
W1405FA-1P-C3Z5 W1405FA-2-C3T5 450 493
W1406FA-1P-C3Z5 W1406FA-2-C3T5 600 643

Shaft run- Permissible rotational speed N (min-)
Screw shaft length Lead accuracy out** | Mass - —

Y (kg) Supporting condition

L, L, L, T e , Fixed - Simple support | Fixed - Fixed
189 204 271 0 0.010 | 0.008 | 0.020 | 0.52 3 000 3 000
239 254 321 0 0.012 | 0.008 | 0.030 | 0.57 3 000 3 000
339 354 421 0 0.013 | 0.010 | 0.035 | 0.67 3 000 3 000
439 454 521 0 0.015 | 0.010 | 0.045 | 0.77 3000 3 000
539 554 621 0 0.016 | 0.012 | 0.045 | 0.87 3 000 3 000
689 704 771 0 0.018 | 0.013 [ 0.055 | 1.0 3000 3 000

Notes:

B187

1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.

See page D16 for details.

3. Contact NSK if the permissible rotational speed is to be exceeded.

Notes: 4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).
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Finished shaft end FA Type

(Medium lead)

Nut models: LPFT, LSFT

NSK

Screw shaft 014
Unit: mm Lead 8
) Ball screw specifications
M6x1 4-45.5 drill thru
Seals (two places) . (il hole) cbore $9.5x6.5 Product classification | Preloaded | Precise clearance
5 o faft dia. x Lead / Direction of Righ
005 A F X 12 oA 30 Shaft dia. x Lead / \fef)thHO t'um 14 x 8 / Right
O Preload / Ball recirculation | P-preload / Return tube
5 §§§, — °§,C_’ Ball dia. / Ball circle dia. 3.175/14.5
o S N 85 Screw shaft root di 1.2
o C05 S C0.2 cO crew shaft root diameter .
sa cos ! J} 05 o5 = y Effective turns of balls 25x1
Sof e 1§ i 5 o gz 1] o :
ey g i o i Y S35 l re} — Accuracy grade / Preload / Axial play C5/Z C5/T
— i
R0.2 max. [ — ggf / Basic load |Dynamic C,| 4280 6790
B " ‘1"015 L - B S ra(t,\"';g i 5 840 11700
M5x0.8 ¢g|‘ 0011 x4 M12x1 " static G
Depth 12 915 35 11 Axial play 0 0.005 or less
0004 46 0.00d] _ View X-X__ Preload (N 147 _
L (hardened) 5((10 30 15 Dynamic friction torque, 15-78 | 2.4 orless
22 Ly 45 (N-cm)
L Recommended support unit Spacer ball Yes None
For drive side For opposite to drive side Factory-packed grease NSK grease LR3
(Fixed) (Simple) Internal spatial volume of nut (cm’) 2.1
WBK12-01A (square) | WBK12S-01 (square) Standerd volume of rease replenishing (om) 1.1
WBK12-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Ball screw No. Screw shaft length Lead accuracy out** | Mass - —
. ) Supporting condition
- Nominal Maximum 1/ (kg)  F—— - :
Preloaded (LPFT) Precise clearance (LSFT) L, L, L, T e vV, Fixed - Simple support | Fixed - Fixed
W1401FA-3P-C5Z8 W1401FA-4-C5T8 100 137 189 204 271 0 0.020 | 0.018 | 0.025 | 0.56 3 000 3 000
W1402FA-3P-C5Z8 W1402FA-4-C5T8 150 187 239 254 321 0 0.023 | 0.018 | 0.035 | 0.61 3000 3 000 .
W1402FA-5P-C5Z8 W1402FA-6-C5T8 200 237 289 304 371 0 0.023 | 0.018 | 0.035 | 0.67 3 000 3 000
W1403FA-3P-C5Z8 W1403FA-4-C5T8 250 287 339 354 421 0 0.025 | 0.020 | 0.040 | 0.72 3 000 3 000
W1403FA-5P-C5Z38 W1403FA-6-C5T8 300 337 389 404 471 0 0.025 | 0.020 | 0.040 | 0.78 3 000 3 000
W1404FA-3P-C5Z8 W1404FA-4-C5T8 350 387 439 454 521 0 0.027 | 0.020 | 0.050 | 0.83 3000 3 000
W1404FA-5P-C5Z8 W1404FA-6-C5T8 400 437 489 504 571 0 0.027 | 0.020 | 0.050 | 0.88 3 000 3 000
W1405FA-3P-C5Z8 W1405FA-4-C5T8 450 487 539 554 621 0 0.030 | 0.023 | 0.050 | 0.94 3000 3 000
W1405FA-5P-C5Z8 W1405FA-6-C5T8 500 537 589 604 671 0 0.030 | 0.023 | 0.065 | 0.99 3 000 3 000
W1406FA-3P-C5Z8 W1406FA-4-C5T8 550 587 639 654 721 0 0.035 | 0.025 | 0.065 | 1.0 3000 3 000
W1406FA-5P-C5Z8 W1406FA-6-C5T8 600 637 689 704 771 0 0.035 | 0.025 | 0.065 | 1.1 3 000 3 000
W1407FA-1P-C5Z8 W1407FA-2-C5T8 700 737 789 804 871 0 0.035 | 0.025 | 0.085 | 1.2 2 830 3 000

Notes:
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1. We recommend NSK support unit. See page B389 for details.

2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.

See page D16 for details.

3. Contact NSK if the permissible rotational speed is to be exceeded.

Notes: 4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).
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Finished shaft end FA Type (Medium lead) Nut models: LPFT, LSFT NSK \
Screw shaft 615
Unit: mm Lead 10

) Ball screw specifications
. (o'}f(:c()re) sl-jof:j;ig‘lgirg; Product classification | Preloaded | Precise clearance
5 a0° Shaft dia. x Lead / Direction of turn 15 x 10/ Right
rZlo0ilAl 0015 1A X Preload / Ball recirculation | P-preload / Return tube
2 229 + °§,g_ Ball dia. / Ball circle dia. 3.175/15.5
°$§ =3 N Screw shaft root diameter 12.2
cos® 05 M co2 cos| cos ~ : '
B :‘I - Effective turns of balls 25x%x1
ool ] [ o B ol gzt T o .
o e Y kY EE | B Accuracy grade / Preload / Axial play C5/Z C5/T
—r
R0.2 max. rigz / Basic load |Dynamic C, 4 450 7 070
X. ’
014 rating
F 1.15 Al |G E
Bl | 4G L glo. (N) Static G, 6380 12 800
M5x08 | 01 x<! M12x1 34
Depth 12 19-1¢ 40 11 Axial play 0 0.005 or less
0004 51 0.004  View XX Preload (N) 147 _
L; (hardened) 5/(10 30 15 Dynamic friction torque, 15-78 | 2.4 orless
29 La 45 Recommended support unit (N-cm)
L For drive side For opposite to drive side Spacer ball Yes None
(Fixed) (Simple) Factory-packed grease NSK grease LR3
WBK12-01A (square) | WBK12S-01 (square) Internal spatial volume of nut (cm’) 2.3
WBK12-11 (round) Standard volume of grease replenishing (o’ 1.2
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Ball screw No. Screw shaft length Lead accuracy out** | Mass - —
) ) Supporting condition
- Nominal Maximum t! kgl ) ; -
Preloaded (LPFT) Precise clearance (LSFT) L, L, L, T e v, Fixed - Simple support | Fixed - Fixed
W1501FA-1P-C5Z10 W1501FA-2-C5T10 100 132 189 204 271 0 0.020 | 0.018 | 0.025 | 0.61 3 000 3 000
W1502FA-1P-C5Z10 W1502FA-2-C5T10 150 182 239 254 321 0 0.023 | 0.018 | 0.035 | 0.67 3 000 3 000
W1502FA-3P-C5Z10 W1502FA-4-C5T10 200 232 289 304 371 0 0.023 | 0.018 | 0.035 | 0.74 3 000 3 000
W1503FA-1P-C5Z10 W1503FA-2-C5T10 250 282 339 354 421 0 0.025 | 0.020 | 0.040 | 0.80 3000 3 000
W1503FA-3P-C5Z10 W1503FA-4-C5T10 300 332 389 404 471 0 0.025 | 0.020 | 0.040 | 0.86 3 000 3 000
W1504FA-1P-C5Z10 W1504FA-2-C5T10 350 382 439 454 521 0 0.027 | 0.020 | 0.050 | 0.93 3000 3 000
W1504FA-3P-C5Z10 W1504FA-4-C5T10 400 432 489 504 571 0 0.027 | 0.020 | 0.050 | 1.0 3 000 3 000
W1505FA-1P-C5Z10 W1505FA-2-C5T10 450 482 539 554 621 0 0.030 | 0.023 | 0.050 | 1.1 3000 3 000
W1505FA-3P-C5Z10 W1505FA-4-C5T10 500 532 589 604 671 0 0.030 | 0.023 | 0.065 | 1.1 3 000 3 000
W1506FA-1P-C5Z10 W1506FA-2-C5T10 550 582 639 654 721 0 0.035 | 0.025 | 0.065 | 1.2 3000 3 000
W1506FA-3P-C5Z10 W1506FA-4-C5T10 600 632 689 704 771 0 0.035 | 0.025 | 0.065 | 1.2 3000 3 000
W1507FA-1P-C5Z10 W1507FA-2-C5T10 700 732 789 804 871 0 0.035 | 0.025 | 0.085 | 1.4 3000 3 000
W1508FA-1P-C5Z10 W1508FA-2-C5T10 800 832 889 904 971 0 0.040 | 0.027 | 0.085 | 1.5 2 430 3 000
W1510FA-1P-C5Z10 W1510FA-2-C5T10 1 000 1032 1089 | 1104 (1171 0 0.046 | 0.030 | 0.110 | 1.8 1 600 2 250
Notes: 1. We recommend NSK support unit. See page B389 for details. Notes: 4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space. 5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).

See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end FA Type (Medium lead) Nut models: UPFC, USFC

NSK

Screw shaft 15
Unit: mm Lead 20
M6 4-45.5 drill thru Ball screw specifications
En Product classification | Preloaded | Precise clearance
0014 X= 12 0014 Shaft dia. x Lead / Direction of turn 15 % 20 / Right
_ gQ Preload / Ball recirculation P-preload / End cap
o ??ﬁw o 2 1 Ball dia. / Ball circle dia. 3.175/15.5
o o — =y "
co5s CO5 ] 0.2 C0.5| co5 \ CD 4% Screw shaft root diameter 12.2
%%9 T :“ o 2 —fd _/"gfé,“‘_ ° \ lP/ Effective turns of .balls 1.7x1
NP e Y NI 0 Accuracy grade / Preload / Axial play C5/Z C5/T
—li
ond 102 MaX. —— ,ﬁgxz / Basic load |Dynamic G|~ 3870 5070
[F] - 1_'015 A @ | .6 [E]/|10] | rating
M5x0.8 W‘ X M12x1 N) Static C,, | 5820 8730
Depth 12 815 24 10 11 36 Axial play 0 0.005 or less
. . View X-X Preload (N) 17 —
L, (hardened) 8l 30 | 15 — Dynamic friction torque, | o o0 15 4 or less
22 Ly 45 Recommended support unit (N-cm)
L For drive side For opposite to drive side Spacer ball Yes None
(Fixed) (Simple) Factory-packed grease NSK grease LR3
WBK12-01A (square) | WBK12S-01 (square) Internal spatial volume of nut (cm’) 1.9
WBK12-11 (round) Standard volume of grease replenishing (o’ 1.0
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-)
Ball screw No. Screw shaft length Lead accuracy out** | Mass - —
) ) Supporting condition
- Nominal Maximum 1 (kg) ——— : .
Preloaded (UPFC) Precise clearance (USFC) L, L, L, T e v, Fixed - Simple support | Fixed - Fixed
W1501FA-3PG-C5Z20 W1501FA-4G-C5T20 100 135 186 204 271 0 0.020 | 0.018 | 0.025 | 0.61 3 000 3 000
W1502FA-5PG-C5Z20 W1502FA-6G-C5T20 150 185 236 254 321 0 0.023 | 0.018 | 0.035 | 0.68 3 000 3 000
W1502FA-7PG-C5Z20 W1502FA-8G-C5T20 200 235 286 304 371 0 0.023 | 0.018 | 0.035 | 0.75 3 000 3 000
W1503FA-5PG-C5Z20 W1503FA-6G-C5T20 250 285 336 354 421 0 0.025 | 0.020 | 0.040 | 0.81 3 000 3 000
W1503FA-7PG-C5Z20 W1503FA-8G-C5T20 300 335 386 404 471 0 0.025 | 0.020 | 0.040 | 0.88 3 000 3 000
W1504FA-5PG-C5Z20 W1504FA-6G-C5T20 350 385 436 454 521 0 0.027 | 0.020 | 0.050 | 0.95 3 000 3 000
W1504FA-7PG-C5Z20 W1504FA-8G-C5T20 400 435 486 504 571 0 0.027 | 0.020 | 0.050 | 1.0 3 000 3 000
W1505FA-5PG-C5Z20 W1505FA-6G-C5T20 450 485 536 554 621 0 0.030 | 0.023 [ 0.050 | 1.1 3000 3000
W1505FA-7PG-C5Z20 W1505FA-8G-C5T20 500 B85 586 604 671 0 0.030 | 0.023 | 0.065 | 1.1 3 000 3 000
W1506FA-5PG-C5Z20 W1506FA-6G-C5T20 550 585 636 654 721 0 0.035 | 0.025 | 0.065 | 1.2 3000 3 000
W1506FA-7PG-C5Z20 W1506FA-8G-C5T20 600 635 686 704 771 0 0.035 | 0.025 | 0.065 | 1.3 3 000 3 000
W1507FA-3PG-C5Z220 W1507FA-4G-C5T20 700 735 786 804 871 0 0.035 | 0.025 [ 0.085 | 1.4 3 000 3 000
W1508FA-3PG-C5Z220 W1508FA-4G-C5T20 800 835 886 904 971 0 0.040 | 0.027 | 0.085 | 1.5 2 440 3 000
W1510FA-3PG-C5Z220 W1510FA-4G-C5T20 1000 1035 1086|1104 (1171 0 0.046 | 0.030 | 0.110 | 1.8 1610 2240

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.

Notes: 4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).
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Finished shaft end FA Type (Fine lead)
Seals (two places) o
0,010 L 12 0,010
oég c‘;c‘;i I i | E
ooy Q8 ;/ P I co2 C05| co5
ssol =HE [ e (v, 2 FRY
NEe LY T@//% T DN
R0.2 max. lj {UZ RO0.2
+0.14 i 1 h max.
B/ s A @ 5| Bl
M5x0.8 +3.|‘ -L10.008 1A M12xd
Depth 12 9.1 31 11| X<
0.003[E
0.003 42 £
L; (hardened) 5/(10 30 15
22 La 45
Ly
Stroke
Ball screw No.
- Nominal Maximum
Preloaded (PFT) Precise clearance (SFT)
W1601FA-1P-C3Z5 W1601FA-2-C3T5 100 141
W1602FA-1P-C3Z5 W1602FA-2-C3T5 200 241
W1603FA-1P-C3Z5 W1603FA-2-C3T5 300 341
W1604FA-1P-C3Z5 W1604FA-2-C3T5 400 441
W1606FA-1P-C3Z5 W1606FA-2-C3T5 600 641
W1608FA-1P-C3Z5 W1608FA-2-C3T5 800 841

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.

See page D16 for details.
3. Contact NSK if the permissible rotational sp

B195

eed is to be exceeded.

Nut models: PFT, SFT

NSK

Unit: mm.

Screw shaft 616
Lead 5
M6x1 4-¢5.5 drill thru Unit: mm
(ol h°|e)3 ° chore $9.5x5.5 Ball screw specifications
Product classification | Preloaded | Precise clearance
- Shaft dia. x Lead / Direction of tum 16 x 5/ Right
XN TR o) ) Preload / Ball recirculation | P-preload / Return tube
N N Y Ball dia. / Ball circle dia. 3.175/165
e 161 f Screw shaft root diameter 13.2
\irjj / Effective turns of balls 25x1
\i L Accuracy grade / Preload / Axial play C3/Z C3/T
@;“ Basic load | Pynamic C,| 4620 7330
rating
40 N) Static G, 6 750 13 500
View X-X Axial play 0 0.005 or less
Preload (N) 147 —
Dynamic friction torque,
15-78 |2.0o0rless
(N-cm)
Spacer ball Yes None
Factory-packed grease NSK grease LR3
Internal spatial volume of nut (cm’) 2.6
Standard volume of rease replenishing fem) 1.3
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK12-01A (square) | WBK12S-01 (square)
WBK12-11 (round)
Shaft run- Permissible rotational speed N (min-)
Screw shaft length Lead accuracy out** | Mass - —
(kg) Supporting condition
L, L, L, T e , L Fixed - Simple support | Fixed - Fixed
189 204 271 0 0.010 | 0.008 | 0.020 | 0.70 3 000 3 000
289 304 371 0 0.012 | 0.008 | 0.030 | 0.83 3 000 3000
389 404 471 0 0.013 | 0.010 | 0.035 | 0.97 3 000 3 000
489 504 571 0 0.015 | 0.010 [ 0.045 | 1.1 3000 3000
689 704 771 0 0.018 | 0.013 [ 0.055 | 1.4 3 000 3 000
889 904 971 0 0.021 | 0.015 | 0.075 | 1.6 2 570 3000

Notes: 4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).
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Finished shaft end FA Type

(High helix lead)

Seals (two places)

loowld  [Lo0t AR ri X= 2, [loow
o ug 5 9
N cosy 95 S j co2 cos| cos
R T e
ﬁ‘rlnax. - T Ro.2
o t max.
B/ s A @ | s [E]/ 10
M5+0.8 a,;" oont X<t [mt2xt
Depth 12 (9_)15 44 12
o0 56 [1]0.004
(hardened) 10{(10) 30 15
2 L 45
L
Ball screw No. Stroke
- Nominal Maximum
Preloaded (LPFT) Precise clearance (LSFT)
W1601FA-3P-C5Z16 W1601FA-4-C5T16 100 122
W1602FA-3P-C5Z16 W1602FA-4-C5T16 150 172
W1602FA-5P-C5Z16 W1602FA-6-C5T16 200 222
W1603FA-3P-C5Z16 W1603FA-4-C5T16 250 272
W1603FA-5P-C5Z16 W1603FA-6-C5T16 300 322
W1604FA-3P-C5Z216 W1604FA-4-C5T16 350 372
W1604FA-5P-C5Z216 W1604FA-6-C5T16 400 422
W1605FA-1P-C5Z216 W1605FA-2-C5T16 450 472
W1605FA-3P-C5Z216 W1605FA-4-C5T16 500 522
W1606FA-3P-C5Z216 W1606FA-4-C5T16 550 572
W1606FA-5P-C5216 W1606FA-6-C5T16 600 622
W1607FA-1P-C5216 W1607FA-2-C5T16 700 722
W1608FA-3P-C5Z16 W1608FA-4-C5T16 800 822
W1610FA-1P-C5Z216 W1610FA-2-C5T16 1 000 1022

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
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See page D16 for details.

3. Contact NSK if permissible rotational speed is to be exceeded.

Nut models: LPFT, LSFT

NSK

M6x1
(oil hole)

Screw shaft 616

4-¢5.5 drill thru
c'bore ¢9.5x5.5

Lead 16

Unit: mm

Ball screw sj

pecifications

Product classification

Preloaded | Precise clearance

Shaft dia. x Lead / Direction of turn

16 x 16 / Right

Preload / Ball recirculation

P-preload / Return tube

Ball dia. / Ball circle dia. 3.175/16.75
N\ /‘f—_ Screw shaft root diameter 13.4
é % N i \ % Effective turns of balls 1.5x1
< b AQ» 7 3 Accuracy grade / Preload / Axial play C5/2 C5/T
\2) . .
= Basic load | Dynamic C,| 3 600 4710
20 min. rating
(N) Static G, 5410 8110
19 max, Housing hole and its clearance -
a4 Axial play 0 0.005 or less
Preload (N) 147 —
View X-X Dynamic friction torque, 15-78 |24 0r less
Recommended support unit (N-cm)
For drive side For opposite to drive side Spacer ball Yes None
(Fixed) (Simple) Factory-packed grease NSK grease LR3
WBK12-01A (square) | WBK12S-01 (square) Internal spatial volume of nut (cm’) 2.1
WBK12-11 (round) Standard volume of rease replemishing fom’) 1.1
Unit: mm
Shaft run- Permissible rotational speed N (min-1)
Screw shaft length Lead accuracy out** | Mass - —
(ko) Supporting condition
L, L, L, T e v, t Fixed - Simple support | Fixed - Fixed
184 204 271 0 0.020 | 0.018 | 0.025 | 0.69 3 000 3 000
234 254 321 0 0.023 | 0.018 | 0.035 | 0.77 3000 3000
284 304 371 0 0.023 | 0.018 | 0.035 | 0.84 3 000 3 000
334 354 421 0 0.025 | 0.020 | 0.040 | 0.92 3 000 3 000
384 404 471 0 0.025 | 0.020 | 0.040 | 0.99 3 000 3 000
434 454 521 0 0.027 | 0.020 | 0.050 | 1.1 3 000 3 000
484 504 571 0 0.027 | 0.020 | 0.050 | 1.1 3 000 3 000
534 554 621 0 0.030 | 0.023 | 0.050 | 1.2 3 000 3 000
584 604 671 0 0.030 | 0.023 | 0.065 | 1.3 3 000 3000
634 654 721 0 0.035 | 0.025 | 0.065 | 1.4 3 000 3000
684 704 771 0 0.035 | 0.025 | 0.065 | 1.4 3 000 3 000
784 804 871 0 0.035 | 0.025 | 0.085 | 1.6 3000 3000
884 904 971 0 0.040 | 0.027 | 0.085 | 1.7 2720 3 000
1084 1104 | 1171 0 0.046 | 0.030 | 0.110 | 2.0 1790 2 480

Notes: 4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).
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Finished shaft end FA Type (Ultra high helix lead) Nut models: UPFC, USFC NSK \

Screw shaft 616
Lead 32
Unit: mm
0
. 5 1*’225 Ball screw specifications
r/10.014]4 1110015 [Al T X=h 0'014 Product classification | Preloaded |Precise clearance
e - 025 Shaft dia. x Lead / Direction of turn 16 x 32 / Right
3 88 O +— =4
0@ CLp - o Preload / Ball recirculation P-preload / End cap
cosd 005 < co2 05 ' ircle di
. | 5| C0.5 Ball dia. / Ball circle dia. 3.175/16.75
§$o (—_— I © o ol| gz oy o Screw shaft root diameter 13.4
i !“ N ®l 7Yy © Effective turns of balls 07x2
HQZ%ax Ro.2 Accuracy grade / Preload / Axial play Cs/7Z C5/T
+g‘14 — — max.
] 115 A [ | B [E]/L10] Basic load |Dynamic C, 4000
ratin
M5x0.8 ‘ X<t (M1t <N>g Static C. 6 690
Depth 12 915 135 10,105 36 -
110.004[E Axial play 0 0.005 or less
> - . View X-X Preload (N) 118 —
Lt (hardened) 12 (10 30 15 e —
Dynamic friction torque,
22 L 45 15-98 |24orless
(N-cm)
Lo Spacer ball None
Factory-packed grease NSK grease LR3
Internal spatial volume of nut (cm’) 2.0
Standard volume of rease replenishing fem) 1.0
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK12-01A (square) | WBK12S-01 (square)
WBK12-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Ball screw No. Screw shaft length Lead accuracy x| Mass - —
out
) ) Supporting condition
- Nominal Maximum 11 (kg) —— . :
Preloaded (UPFC) Precise clearance (USFC) L, L, L, T e v, Fixed - Simple support | Fixed - Fixed
W1603FA-7PGX-C5Z32 W1603FA-8GX-C5T32 300 342 382 404 471 0 0.025 | 0.020 | 0.040 | 0.90 3 000 3 000
W1605FA-5PGX-C5Z32 W1605FA-6GX-C5T32 500 542 582 604 671 0 0.030 | 0.023 | 0.065 | 1.2 3000 3 000
W1608FA-5PGX-C5Z32 W1608FA-6GX-C5T32 800 842 882 904 971 0 0.040 | 0.027 | 0.085 | 1.7 2 670 3 000
W1612FA-1PGX-C5Z32 W1612FA-2GX-C5T32 1200 1242 1282|1304 (1371 0 0.054 | 0.035 | 0.150 | 2.3 1250 1740
Notes: 1. We recommend NSK support unit. See page B389 for details. Notes: b. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space. 6. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).
See page D16 for details.
3. Ball nut does not have seal.
4. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end FA Type (Medium lead) Nut models: LPFT, LSFT NSK \

Screw shaft 620
Lead 10

Unit: mm

Seals (two places) . Mé6x1 4-¢6.6 drill thru e
025 (il hole) clbore $11x6.5 Ball screw specifications
r/10.014]A] [10.015 [A 17 0.014 X Product classification | Preloaded | Precise clearance
o oo oég ) Shaft dia. x Lead / Direction of tum 20 x 10/ Right
o5 §§§’ 1 I ey =Ag- -\ 9 Preload / Ball recirculation | P-preload / Return tube
cos® 3 A 003 05| cos sl AN AN W Ball dia. / Ball circle dia. 3.969 /21
é%gg ﬁi_g__ ol sxol T © “3 f ARE Screw shaft root diameter 16.9
AN E =‘| B by IR © \i%% | Effective turns of balls 25x 1
F{O.2Imax. Ro.2 / \‘E\ S Accuracy grade / Preload / Axial play Cb/Z Cs/T
40.14 max. ~_l_-
B /135 5 B /@ Basic load [Dynamic | 6880 | 10900
M6x1.0 ot L0.011/A}~ Mi5x1 rating
Depth 15 10.15 # 46 N) Static C, | 10800 | 21700
0.004 54 0008 ) Axial play 0 0.005 or less
L (hardened) 10l(15) 40 20 _ View X-X Preload (N) 196 —
25 La 60 Dynamic friction torque,
20-11.8 | 2.9orless
Lo Recommended support unit (N-cm)
For drive side For opposite to drive side Spacer ball Yes None
(Fixed) (Simple) Factory-packed grease NSK grease LR3
WBK15-01A (square) | WBK15S-01 (square) Internal spatial volume of nut cm’) 4.7
WBK15-11 (round) Standard volume of rease replenishing fem) 2.4
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Ball screw No. Screw shaft length Lead accuracy out** | Mass - —
) . Supporting condition
- Nominal Maximum 1t (ko) —— ) -
Preloaded (LPFT) Precise clearance (LSFT) L, L, L, T e v, Fixed - Simple support| Fixed - Fixed
W2002FA-1P-C5Z10 W2002FA-2-C5T10 200 229 289 314 399 0 0.023 | 0.018 | 0.035 1.4 3 000 3 000
W2003FA-1P-C5Z10 W2003FA-2-C5T10 300 329 389 414 499 0 0.025 | 0.020 | 0.040 1.6 3 000 3 000 .
W2004FA-1P-C5Z10 W2004FA-2-C5T10 400 429 489 514 599 0 0.027 | 0.020 | 0.050 1.9 3 000 3 000
W2005FA-1P-C5Z10 W2005FA-2-C5T10 500 529 589 614 699 0 0.030 | 0.023 | 0.065 2.1 3000 3000
W2006FA-1P-C5Z10 W2006FA-2-C5T10 600 629 689 714 799 0 0.035 | 0.025 | 0.065 2.3 3 000 3 000
W2007FA-1P-C5Z10 W2007FA-2-C5T10 700 729 789 814 899 0 0.035 | 0.025 | 0.085 | 2.5 3 000 3 000
W2008FA-1P-C5Z10 W2008FA-2-C5T10 800 829 889 914 999 0 0.040 | 0.027 | 0.085 2.8 3 000 3 000
W2009FA-1P-C5Z10 W2009FA-2-C5T10 900 929 989 | 1014 | 1099 0 0.040 | 0.027 | 0.110 3.0 2710 3 000
W2010FA-1P-C5Z10 W2010FA-2-C5T10 1000 1029 1089 (1114|1199 0 0.046 | 0.030 | 0.110 3.2 2 220 3 000
W2011FA-1P-C5Z10 W2011FA-2-C5T10 1100 1129 1189 (1214 | 1299 0 0.046 | 0.030 | 0.150 3.4 1860 2570
W2012FA-1P-C5Z10 W2012FA-2-C5T10 1200 1229 1289 (1314 | 1399 0 0.054 | 0.035 | 0.150 3.7 1580 2190
Notes: 1. We recommend NSK support unit. See page B389 for details. Notes: 4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space. 5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).

See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end FA Type (High helix lead) Nut models: LPFT, LSFT NSK \

Screw shaft 820
Lead 20
Unit: mm
Seals (two places) 142725 (o':fi);:e) :.;)o?f 2:"1' :2“; Ball screw specifications
ri/10.014]4] [10.015 [A 710.014]A] Product classification | Preloaded | Precise clearance
- oég Shaft dia. x Lead / Direction of tum 20 x 20/ Right
°$jf 5§l 59 Preload / Ball recirculation | P-preload / Return tube
cos™ €08 cos 05| cos s W Ball dia. / Ball circle dia. 3.969 /21
§§2 :_U_g ol 359 I © s Screw shaft root diameter 16.9
K N :“ 4 LT I © k Effective turns of balls 1.5x%x1
Ho.zlmax. Ro.2 / Accuracy grade / Preload / Axial play Cb/Z Cs5/T
+0.14 max.
B [|ts]. 5 ElfLs, Basic load | Pynamic C,| 5370 7040
M6x1.0 a wlooftlAl - Ty M15x1 rating
Depth 15 ﬁ15 50 13 46 (N) Static C,, 8450 12 700
0.004 68 000t ) Axial play 0 0.005 or less
L; (hardened) 10 (15), 40 20 _ View X-X Proload (N) 196 —
25 La 60 Dynamic friction torque,
20-11.8 | 2.9orless
L Recommended support unit (N-cm)
For drive side For opposite to drive side Spacer ball Yes None
(Fixed) (Simple) Factory-packed grease NSK grease LR3
WBK15-01A (square) | WBK15S-01 (square) Internal spatial volume of nut cm’) 4.2
WBK15-11 (round) Standard volume of rease replenishing fem) 2.1
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-)
Ball screw No. Screw shaft length Lead accuracy out** | Mass - —
. ) Supporting condition
. Nominal Maximum 1t kgl —— _ ,
Preloaded (LPFT) Precise clearance (LSFT) L, L, L, T e, v, Fixed - Simple support| Fixed - Fixed
W2003FA-3P-C5Z20 W2003FA-4-C5T20 200 241 310 335 420 0 0.023 | 0.018 | 0.040 1.6 3 000 3 000
W2004FA-3P-C5Z20 W2004FA-4-C5T20 300 341 410 435 520 0 0.027 | 0.020 | 0.050 1.8 3 000 3 000 .
W2005FA-3P-C5Z20 W2005FA-4-C5T20 400 441 510 535 620 0 0.030 | 0.023 | 0.050 2.0 3 000 3 000
W2006FA-3P-C5Z20 W2006FA-4-C5T20 500 541 610 635 720 0 0.030 | 0.023 | 0.065 2.3 3 000 3 000
W2007FA-3P-C5Z20 W2007FA-4-C5T20 600 641 710 735 820 0 0.035 | 0.025 | 0.085 2.5 3 000 3 000
W2008FA-3P-C5Z20 W2008FA-4-C5T20 700 741 810 835 920 0 0.040 | 0.027 | 0.085 2.7 3 000 3 000
W2009FA-3P-C5Z220 W2009FA-4-C5T20 800 841 910 935 | 1 020 0 0.040 | 0.027 | 0.110 3.0 3 000 3 000
W2010FA-3P-C5Z20 W2010FA-4-C5T20 900 941 1010 1035|1120 0 0.046 | 0.030 | 0.110 3.2 2 630 3000
W2011FA-3P-C5Z220 W2011FA-4-C5T20 1000 1 040 1110 | 1135 | 1220 0 0.046 | 0.030 | 0.110 3.4 2 160 2 970
W2012FA-3P-C5Z20 W2012FA-4-C5T20 1100 1141 1210|1235 | 1320 0 0.046 | 0.030 | 0.150 3.7 1810 2 500
W2015FA-1P-C5220 W2015FA-2-C5T20 1400 1441 1510 | 1535 | 1620 0 0.054 | 0.035 | 0.180 4.4 1150 1610

Notes: 4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end FA Type (Ultra high helix lead) Nut models: UPFC, USFC NSK \

Screw shaft 820
Lead 40
Q25 i Unit: mm
{looiald]  [[0015 1A S x i Al00t4lA] /0008 [E] Mo
- = T = e © - (oil hole) o Ball screw specifications
) 258 ! ogﬁ Product classification | Preloaded | Precise clearance
o7y e e Shaft ia. x Lead / Direction of tun 20 x 40 / Right
05" 20'3 ‘ IR 03 C05| co5 Preload / Ball recirculation |~ P-preload / End cap
L - — S P B Ball dia. / Ball circle dia. | 3.175/2075
R B A :“ ¥ ¥ ST N Screw shaft root diameter 17.4
I N
R0.2 max. L] ] RO.2 Effective turns of Palls 0.7x2
am max. Accuracy grade / Preload / Axial play C5/27 C5/T
[F] 1.15] Al [a 5) [El] 15 D icC 4 490
I Basic load | Pynamic C,
M6x1.0 o 001 X< M15x1 2 “ating.
Depth 15 [10.15 20 1011 N) Static G, 8640
M
0.004 View X-X Axial play 0 0.005 or less
L; (hardened) 14 | (15) 40 20 —_— Proload (N) 148 —
25 La 60 Dynamic friction torque,
20-11.8 | 2.9orless
Lo (N-cm)
Spacer ball None
Factory-packed grease NSK grease LR3
Internal spatial volume of nut cm’) 2.8
Standard volume of rease replenishing fem) 1.4
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK15-01A (square) | WBK15S-01 (square)
WBK15-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Ball screw No. Screw shaft length Lead accuracy out** | Mass - —
. ) Supporting condition
- Nominal Maximum 1/ (kg) —— - -
Preloaded (UPFC) Precise clearance (USFC) L, L, L, T e, v, Fixed - Simple support | Fixed - Fixed
W2005FA-5PGX-C5Z40 W2005FA-6GX-C5T40 400 459 506 535 620 0 0.030 | 0.023 | 0.050 1.7 3 000 3000
W2007FA-5PGX-C5Z40 W2007FA-6GX-C5T40 600 659 706 735 820 0 0.035 | 0.025 | 0.085 2.2 3000 3000
W2009FA-5PGX-C5Z40 W2009FA-6GX-C5T40 800 859 906 935 | 1 020 0 0.040 | 0.027 | 0.110 2.7 3000 3000
W2011FA-5PGX-C5Z40 W2011FA-6GX-C5T40 1000 1059 1106 | 1135|1220 0 0.046 | 0.030 | 0.110 3.1 2210 3000
W2013FA-1PGX-C5Z40 W2013FA-2GX-C5T40 1200 1259 1306 [ 1335|1420 0 0.054 | 0.035 | 0.150 3.6 1570 2 160
W2017FA-1PGX-C5Z40 W2017FA-2GX-C5T40 1600 1659 1706 [ 1735|1820 0 0.065 | 0.040 | 0.230 4.6 910 1270
Notes: 1. We recommend NSK support unit. See page B389 for details. Notes: 5. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space. 6. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).

See page D16 for details.
3. Ball nut does not have seal.
4. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end FA Type (Medium lead) Nut models: LPFT, LSFT NSK \

Screw shaft 925
Lead 20
Unit: mm
S (Omz:e) £:¢8.6 drl thry Ball screw specifications
[10.013]AR 110015 [Al Seals (two places) X=h 2 0 Product classification | Preloaded | Precise clearance
259 ! °§§ Shaft dia. x Lead / Direction of tum 25 x 20/ Right
528152 3 | 13 | O] 1 . Preload / Ball recirculation | P-preload / Return tube
5 ssefTel C0.3 T I C0.3 . 09 L T
oz S Yil == A e a4 S < N e Ball dia. / Ball circle dia. | 4.762/26.25
T — ‘ B B RN SEsN— I § \ —J/ ; T _'7 :,Ef Screw shaft root diameter 213
R0.2 max : :__ Ro.2 & g Effective turns of balls 25x1
+0.14 max. -
veoxt L1 JF] 15 W @ | o, /16, = 42 min. Accuracy grade  Preload | Adel play | C5/Z Cs/T
+gv‘| X< M20x1 31 max.|_ 23 Housing hole and its clearance Basic load |Dynamic C, 9900 15700
1535 76 12/8 View X-X rating
% N | Staticc, | 16400 | 32800
Ly (hardened) 10| (20) 53 27
53 La 80 Axial play 0 0.005 or less
L Preload (N) 343 —
Dynamic friction torque,
39-245 |4.9o0rless
(N-cm)
Spacer ball Yes None
Factory-packed grease NSK grease LR3
Internal spatial volume of nut (cm’) 12
Standard volume of rease replenishing fom) 6
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
WBK20-11 (round) | WBK20-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Ball screw No. Screw shaft length Lead accuracy out** | Mass - —
) ) Supporting condition
- Nominal Maximum 1 (kg) —— : .
Preloaded (LPFT) Precise clearance (LSFT) L, L, L, T e , Fixed - Simple support | Fixed - Fixed
W2507FA-1P-C5Z220 W2507FA-2-C5T20 600 640 750 780 913 0 0.035 | 0.025 | 0.055 4.0 2 800 2 800
W2509FA-1P-C5Z20 W2509FA-2-C5T20 800 840 950 980 | 1113 0 0.040 | 0.027 | 0.070 4.7 2 800 2 800
W2511FA-1P-C5220 W2511FA-2-C5T20 1000 1 040 1150|1180 | 1313 0 0.046 | 0.030 | 0.090 5.4 2 590 2 800
W2513FA-1P-C5220 W2513FA-2-C5T20 1200 1240 1350 | 1380|1513 0 0.054 | 0.035 | 0.090 6.2 1860 2 550
W2515FA-1P-C5220 W2515FA-2-C5T20 1400 1440 1550 | 1580|1713 0 0.054 | 0.035 | 0.120 6.9 1400 1940
W2517FA-1P-C5Z20 W2517FA-2-C5T20 1600 1640 1750|1780 | 1913 0 0.065 | 0.040 | 0.120 7.6 1090 1520
W2521FA-1P-C5Z20 W2521FA-2-C5T20 2 000 2 040 2150 | 2180 | 2 313 0 0.077 | 0.046 | 0.160 9.1 720 1 000

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end FA Type (High helix lead) Nut models: LPFT, LSFT NSK \

Screw shaft 925
Lead 25
Unit: mm
M6x1 4-46.6 drill thru
S35 (oil hole) Ball screw specifications
10.018]A1 [710.015 [Al Seals (two places) X 2 S % Product classification | Preloaded | Precise clearance
229 i céﬁ Shaft dia. x Lead / Direction of tum 25 x 25/ Right
22952 $33 o S ———
cos EERTEN go_gl St - 09_3 o5 | cos . / oc0 51 i o /1% Preloald / Ball rec.|rculat|f)n P-preload / Return tube
= ; ——= T g Ve I \ g Bal dia. / Ball circle dia. | 4.762/26.25
- - : b 850 — £ - € -——t—— E "
S RARN S 539 = \ % 2 . / 3 Screw shaft root diameter 21.3
H0|.2 max. o [’:gf & ' ’ Effective turns of balls 1.5x%x1
M20x1 16 [F] 133:; A @ o) ‘|—£| 16 32 min. Accuracy grade / Preload / Axial play C5/2 C5/T
N D N =~ . )
15’)3-‘35 6-2.011 oho x<! M20x1 31 rT\l/T:W Xz)a; Housing hole and its clearance Basic load | Dynamic C, 7730 10100
= — vView A2 rating
% (N) Static G,, | 12 700 19 100
Li (hardened) 10| (20) 53 27
53 La 80 Axial play 0 0.005 or less
Lo Preload (N) 294 —
Dynamic friction torque,
39-245 4.9
(N-cm)
Spacer ball Yes None
Factory-packed grease NSK grease LR3
Internal spatial volume of nut (cm’) 7.5
Standard volume of rease replenishing fom) 3.8
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
WBK20-11 (round) | WBK20-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-
Ball screw No. Screw shaft length Lead accuracy out** | Mass > (min’)
. . Supporting condition
, Nominal Maximum tt (kg)

Preloaded (LPFT) Precise clearance (LSFT) L, L, L, T e, v, Fixed - Simple support | Fixed - Fixed
W2507FA-3P-C5Z225 W2507FA-4-C5T25 600 646 750 780 913 0 0.035 | 0.025 | 0.055 4.0 2 800 2 800
W2509FA-3P-C5Z225 W2509FA-4-C5T25 800 846 950 980 | 1113 0 0.040 | 0.027 | 0.070 4.7 2 800 2 800
W2511FA-3P-C5Z225 W2511FA-4-C5T25 1000 1 046 1150 1180 | 1313 0 0.046 | 0.030 | 0.090 5.4 2 580 2 800
W2513FA-3P-C5Z25 W2513FA-4-C5T25 1200 1246 1350|1380 1513 0 0.054 | 0.035 | 0.090 6.2 1850 2 550
W2515FA-3P-C5Z225 W2515FA-4-C5T25 1400 1 446 1550 (1580 (1713 0 0.054 | 0.035 | 0.120 7.0 1400 1930
W2517FA-3P-C5Z25 W2517FA-4-C5T25 1 600 1646 175017801913 0 0.065 | 0.040 | 0.120 7.7 1090 1510
W2521FA-3P-C5225 W2521FA-4-C5T25 2 000 2 046 2150 | 2180 | 2 313 0 0.077 | 0.046 | 0.160 9.1 710 1 000

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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" Finished shaft end FA Type (Ultra high helix lead) Nut models: UPFC, USFC NSK |

Screw shaft 925
Lead 50
S M6x1 4-46.6 drill thru Unit: mm
- 22 oil hole
X= /001814l {70010 [E] (cilhole) Ball screw specifications
-© - ;

0 © 35 Product classification | Preloaded |Pre0|se clearance
0sO| O §§8’ 1 5 Shaft dia. x Lead / Direction of tum 25 x 50 / Right
85N & NS - -

C05 35804 20.3 — C0.3 C05 | cos Preload / Ball recirculation P-preload / End cap
— ‘“_:“ = = J—=— ' Ball dia. / Ball circle dia. 3.969/26
- | - N SN R Screw shaft root diameter 21.9
T f T Effective turns of balls 0.7%x2
/ R0.2 max. — — R0.2 Accuracy grade / Preload / Axial play C5/2Z C5/T
+0.14 max
0
M20xi /| 16 F] 1.3 (4 @ (10) E] /| 16_ Basic load | Dynamic C, 6690
£>35 25 12|13 Static G, 13 500
50 0.004 _ View X-X' Axial play 0 0.005 or less
0.004 Preload (N) 196 —
L; (hardened) 16 | (20) 53 27 —
Dynamic friction torque, 29-215 | 4.90r!
53 Lo 80 (Neom) . . 9orless
Lo Spacer ball None
Factory-packed grease NSK grease LR3
Internal spatial volume of nut (cm’) 4.2
Standard volume of rease replenishing fem) 2.1
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
WBK20-11 (round) | WBK20-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-
Ball screw No. Screw shaft length Lead accuracy out** | Mass - i — (i)
) ) Supporting condition
: Nominal Maximum 1/ (kg) —— : .
Preloaded (UPFC) Precise clearance (USFC) L, L, L, T e v, Fixed - Simple support | Fixed - Fixed
W2508FA-1PGX-C5Z50 W2508FA-2GX-C5T50 700 780 844 880 | 1013 0 0.040 | 0.027 | 0.070 4.1 2 800 2 800
W2511FA-5PGX-C5Z50 W2511FA-6GX-C5T50 1000 1080 114411180 | 1313 0 0.046 | 0.030 | 0.090 5.3 2 600 2 800
W2516FA-1PGX-C5Z50 W2516FA-2GX-C5T50 1 500 1 580 1644 | 1680 | 1813 0 0.065 | 0.040 | 0.120 7.2 1250 1720
W2521FA-5PGX-C5Z50 W2521FA-6GX-C5T50 2 000 2 080 2144|2180 | 2313 0 0.077 | 0.046 | 0.160 9.1 730 1010

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Ball nut does not have seal.
4. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end FA Type (Medium lead) Nut models: LPFT, LSFT NSK \

Screw shaft 32
Lead 25
Unit: mm
B Méx1 4-¢9 drill thru Ball screw specifications
[710.013]AK [7T0.019 A} Seals (two places) X=h 27 Product classification | Preloaded |Precisec\earance
o <o gg Shaft dia. x Lead / Direction of tum 32 x 25/ Right
§§%‘°$é§’; i Y 3, Preload / Ball recirculation | P-preload / Return tube
c1 o €05 - €05 ¢t | ¢ ° . —
ImEs I - 3 J : \ e Ball dia. / Ball circle dia. 4.762/33.25
4] :“ §_§§§ l@* g —§§§ § S ._/._ g Screw shaft root diameter 28.3
/ f +&Z< / Effective turns of balls 25x%x1
" RO.3max.” |1 Accuracy grade / Preload / Axial play C5/7 C5/T
M25x1.5/| 20 [F] _|1.35 1l 2 [El/ 20 35 min.
+o.! M25x1.5 Housing hole and its clearance Basic load | DynamicC, | 11300 17900
12?95 92 rating
17 006, (N) StaticC, | 20900 | 41800
L; (hardened) 12| (27) 62 33 N
Axial play 0 0.005 or less
62 Ly 95
L Preload (N) 441 —
° Dynamic friction torque
6.8-31.56 | 7.8 orless
(N-cm)
Spacer ball Yes None
Factory-packed grease NSK grease LR3
Internal spatial volume of nut (cm?) 17.5
Standard volume of grease replenishing [om’) 8.8
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK25-01W (square) | WBK25-01W (square) | WBK25S-01W (square)
WBK25-11 {round) | WBK25-11 round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Ball screw No. Screw shaft length Lead accuracy out ** | Mass - —
) ) Supporting condition
- Nominal Maximum 1 (kg)  F—— : .
Preloaded (LPFT) Precise clearance (LSFT) L, L, L, T e v, Fixed - Simple support | Fixed - Fixed
W3211FA-1P-C5Z25 W3211FA-2-C5T25 1000 1 046 1180|1219 | 1376 0 0.046 | 0.030 | 0.090 6.3 2180 2180
W3216FA-1P-C5Z225 W3216FA-2-C5T25 1500 1 546 1680|1719 | 1876 0 0.065 | 0.040 | 0.120 | 12.3 1 600 2180
W3221FA-1P-C5Z225 W3221FA-2-C5T25 2 000 2 046 2180 | 2219 | 2 376 0 0.077 | 0.046 | 0.160 | 15.4 930 1300
W3227FA-1P-C5Z225 W3227FA-2-C5T25 2 600 2 646 2780|2819 | 2976 0 0.093 | 0.054 | 0.200 | 191 570 800
Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
B214
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Finished shaft end FA Type (High helix lead) Nut models: LPFT, LSFT NSK \

Screw shaft 932
Lead 32
Unit: mm
a5 (Ohilllizre) D Ball screw specifications
[/T0.019 [Al Seals (two places)  x—= ([ = 1] 2 Product classification | Preloaded | Precise clearance
g8 Shaft dia. x Lead / Direction of tum 32 x 32/ Right
5295 2 58 5
'Y cos ! N c05 ® % _ Preload / Ball recirculation | P-preload / Return tube
e \=1' f I gt c1 o c ’/- \ - Ball dia. / Ball circle dia. 4,762 /33.25
{ Lol =58 | 58 Sl gz g 5 a—fjt—# E j
[ :“ ﬁ—?‘?i 5@2 @'— G Sses - g 2 . / - Screw shaft root diameter 28.3
i L1 1 - ‘ Effective turns of balls 1.5x1
o R0.3 max. T T ) Accuracy grade / Preload / Axial play C5/7 C5/T
M25x1.5/| 20 [F] _|1.35 @A @ | e Jl2 [E)/ 20] 35 min,
+o.! x<dl M25x1.5 Housing hole and its clearance Basic load | DynamicC, 8800 11 500
1635 82 15[12 View X-X rating
109 (N) StaticC,, 16 600 24 800
L, (hardened) 12| (27) 62 33 -
Axial play 0 0.005 or less
62 La 95
Preload (N) 392 —
Lo —
Dynamic friction torque,
69-315 | 7.8o0rless
(N-cm)
Spacer ball Yes None
Factory-packed grease NSK grease LR3
Internal spatial volume of nut (cm?) 14
Standard volume of grease replenishing [om’) 7
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK25-01W (square) | WBK25-01W (square) | WBK25S-01W (square)
WBK25-11 round) | WBK25-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Ball screw No. Screw shaft length Lead accuracy out ** | Mass - —
) ) Supporting condition
- Nominal Maximum 11 (kg) —— : .
Preloaded (LPFT) Precise clearance (LSFT) L, L, L, T e v, Fixed - Simple support | Fixed - Fixed
W3211FA-3P-C5Z32 W3211FA-4-C5T32 1000 1054 1180|1219 | 1376 0 0.046 | 0.030 | 0.090 9.3 2 180 2 180
W3216FA-3P-C5Z32 W3216FA-4-C5T32 1500 1554 1680|1719 | 1876 0 0.065 | 0.040 | 0.120 | 12.3 1590 2180
W3221FA-3P-C5Z32 W3221FA-4-C5T32 2 000 2 054 2180 | 2219 | 2 376 0 0.077 | 0.046 | 0.160 | 15.4 930 1290
W3227FA-3P-C5Z32 W3227FA-4-C5T32 2 600 2 654 2780|2819 | 2976 0 0.093 | 0.054 | 0.200 | 19.1 570 790

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end SA Type (Fine lead) Nut model: PFT NSK \

Screw shaft 920
Lead 4
Unit: mm
0.014 [7T0.015 [A Seals (two places) S 0.018 6-¢5.5 drill thru Ball screw specifications
1 ‘b .5x5..
X ! 3 Cqso:e P68 Shaft dia. x Lead / Direction of turn 20 x 4 / Right
! °§§ Preload / Ball recirculation | P-preload / Return tube
°$.‘I | 5 2 ?006\ Ball dia. / Ball circle dia. 2.381/20.3
co5 Q. T/} A &3 o5 | €05 / S Effective turns of balls 25x2
%%3 o ” %*v%ﬁ%* | 13‘.i*§ 7%; %gg 1 1 ': f A Screw shaft root diameter 17.8
7 !! b ! ! 5 v ‘I\I\\ % ; Accuracy grade / Preload Cs/Z
A0.2 max. b - Ro2 1/ T M6x1.0
[F] 115 ‘ 1 4 [ 89| B/ s (oil hole) Basic load | DynamicC, 5420
Mt Tl looilal ! S rating
Depth 15 106_15 38 11| x<! M 24 (N) Static G, 10 700
49
. Pre?oad (N) ‘ 294
_ View X-X' Dynamic friction torque, median,
L; (hardened) 25 40 20 (N-cm) 89
% La 60 Spacer ball Yes
L Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 2.7
Standard volume of grease replenishing (cm] 1.4
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK15-01A (square) | WBK15S-01 (square)
WBK15-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Screw shaft length Lead accuracy out ** Mass - —
Ball screw No. ) ) Supporting condition
Nominal Maximum 1 kg) = . . .
L, L, L, T e , Fixed - Simple support Fixed - Fixed
W2002SA-1P-C5Z24 150 170 225 250 35 —-0.005 0.023 0.018 0.045 1.1 3 000 3 000
W2002SA-2P-C5Z24 200 220 275 300 385 -0.007 0.023 0.018 0.045 1.2 3 000 3000
W2003SA-1P-C5Z4 300 320 375 400 485 —-0.009 0.025 0.020 0.055 1.5 3 000 3 000
W2004SA-1P-C5Z4 400 420 475 500 585 -0.011 0.027 0.020 0.070 1.7 3 000 3000
W2005SA-1P-C5Z24 500 520 575 600 685 -0.014 0.030 0.023 0.085 1.9 3 000 3 000
W2006SA-1P-C5Z24 600 620 675 700 785 -0.016 0.035 0.025 0.085 2.1 3 000 3 000

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).
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Finished shaft end SA Type (Fine lead) Nut model: PFT NSK \

Screw shaft 920
Lead 5
Unit: mm
/10015 [A Seals (two places) N [710.018]A] §-¢5-5 drill thru Ball screw specifications
“ X= il ¢ f;re $9.586.5 Sheft dia. x Lead / Direction of tu 20 x 5/ Right
2 Preload / Ball recirculation | P-preload / Return tube
= ‘ Y D) o Ball dia. / Ball circle dia. 3.175/20.5
C05 9| @'3 ‘ T‘/w‘ - cos o5 | cos A °C Screw shaft root diameter 17.2
atg N [ ol g5 |1 ~ P ’ N Effective turns of balls 25x%x2
e e | g—- RUAEIE U
" 1 ,:“ * RS i a ol S —Jj ) Accuracy grade / Preload C5/2
R0.2 max b ' Ro2 ) @)\ mexio . Dynami 9410
A 215 ‘ 4 [ 8lo| [ 15 (oil hole) Ba;l&l]gad ynamicC,
Mex1 aﬂ [L[0.011]A] " .
“Depth 15 i;“" 5 1l x<d M15x1 o6 StaticC,, 17100
56 Preload (N) 490
View X-X Dynamic friction torque, median, -
L, (hardened) 25 4 20 (N-cm) '
25 Ly 60 Spacer ball Yes
L Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 4.3
Standard volume of grease replenishing (cm’] 2.2
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK15-01A (square) | WBK15S-01 (square)
WBK15-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-)
Screw shaft length Lead accuracy out ** Mass - —
Ball screw No. Nominal Maxi ko) Supporting condition
omina aximum
L, L, L, T e, v, tf Fixed - Simple support Fixed - Fixed
W2002SA-3P-C5Z5 150 163 225 250 335 -0.005 0.023 0.018 0.045 1.3 3 000 3 000
W2002SA-4P-C5Z5 200 213 275 300 385 -0.007 0.023 0.018 0.045 1.4 3 000 3 000
W2003SA-2P-C525 300 13 37 400 485 -0.009 0.025 0.020 0.055 1.6 3 000 3 000
W2004SA-2P-C525 400 413 475 500 585 -0.011 0.027 0.020 0.070 1.8 3 000 3 000
W2005SA-2P-C5Z25 500 513 575 600 685 -0.014 0.030 0.023 0.085 2.0 3000 3 000
W2007SA-1P-C5Z5 700 713 775 800 885 -0.019 0.035 0.025 0.110 2.5 3 000 3 000

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
4. If Fixed is used for opposite driven side, configuration of support bearing area is designed by the customer.
5. See B51 and B52 for ball screw supporting method (Fixed-Supported, Fixed-Fixed, etc.).

B219 B220



Finished shaft end SA Type (Fine lead) Nut model: PFT NSK \
Screw shaft 25
Lead 4
L Unit: mm
19 01 Ball screw specifications
‘i‘“ 7[00 AL,  Seals (wo places) fx+d 6-$5.5 diill thru Shat dia. x Lead / Dirction of turn 25 x 4 / Right
B 1‘3_5;:)3 22 Preload / Ball recirculation | P-preload / Return tube
= X . Ball dia. / Ball circle dia. 2.381/25.3
80 =
Shapell 58 {1 ';’ °?5§ Screw shaft root diameter 22.8
cos R02 }: }!‘ ; co3 C05 | cos Effective turns of balls 26x2
max. © ) Ji y :_ N m,ol Accuracy grade / Preload Cs/Z
AU o 48— TR
o= o X A v/; i ] A
co5_ m@;“';% €03\ i : ko2 Basic load DynamicC. 6020
3 }: N T mex. | rating
Shape 1 t A8 o] B (N) StaticC,, 13 600
7 0011 yd M201
R0.2 max. . Preload (N) 290
M20xt /| 16 [F] |4 — -
— o 135 48 S Dynamic friction torque, median, 49
1635 _ View XX (N-cm)
1[0.005F}+ L (hardened) 30 53 27 Spacer ball Yes
5'3 : L 20 Factory-packed grease Refer to Notes 2.
L Internal spatial volume of nut (cm?) 3.2
Standard volume of grease replenishing (cm’] 1.6
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
WBK20-11 (round) | WBK20-11 (round)
Unit: mm
Stroke : - Permissible rotational speed N (min-')
Screw shaft length Left side Lead accuracy Shat M s , pet
Ball screw No. N | M shaft out ka) Supporting condition
omina aximum 9 ) . . .
L, L, L, end T e, v, ) Fixed - Simple support Fixed - Fixed
W2502SA-1P-C5Z24 150 166 220 250 349 | -0.005 | 0.023 | 0.018 | 0.035 1.6 2 800 —
W2502SA-2P-C5Z4 200 216 270 300 399 i -0.006 | 0.023 | 0.018 | 0.035 1.8 2 800 —
W2503SA-1P-C5Z24 300 316 370 400 499 il -0.009 | 0.025 | 0.020 | 0.040 2.2 2 800 —
W2504SA-1P-C524 400 416 470 500 599 il -0.011 | 0.027 | 0.020 | 0.050 2.5 2 800 —
W2505SA-1P-C5Z4 500 516 570 600 733 I -0.014 | 0.030 | 0.023 | 0.060 3.0 2 800 2 800
W2507SA-1P-C5Z24 700 716 770 800 933 I -0.018 | 0.035 | 0.025 | 0.075 3.7 2 800 2 800
Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
4. The maximum stroke is -8 mm when Fixed-Fixed is used for left shaft end shape 1.
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Finished shaft end SA Type (Fine lead) Nut model: PFT NSK \

Screw shaft 925
Lead 5
Lo Unit: mm
19, Ball screw specifications
1535 [/70.015 JA Seals (two places) % ]G . T0017]A] 6955 gl th Shaft dia. x Lead / Direction of turn 25 x 5/ Right
eé% 1.35% . 2y C.;;ré ¢g'5:<5r:-) Preload / Ball recirculation | P-preload / Return tube
ke - . Balldia /Ball circle dia. | 3.175/255
Shape II §§§ 1' ] °$§f_>: Screw shaft root diameter 22.2
05 F03 l= ;‘ ,I 003 005 | cos Effective turns of balls 25x%2
max. 5 % ii - :7 = + — Accuracy grade / Preload C5/7
fo;i]ﬁf??g 1 T — I v
cos. SRR o3 |\__\ J{ ILI ‘ A2 //ﬂ Baigrlgad DynamicC, 10400
Shape 1 : g l A hgse B/ ! N | StaticC, 21900
/ \izot (oil hole)
R0.2 max. a | x4 = Preload (N) 540
_M20x1 /] 16 [F] i Jgé o 28 Dynamic friction torque, median, 68
i (N-cm)
15.35 . " . ” View X-X Spacer ball Yes
- 0‘5(;05 £ gl eneL) w0 Factory-packed grease Refer to Notes 2.
* L Internal spatial volume of nut (cm?) 5.0
Standard volume of grease replenishing em) 25
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
WBK20-11 (round) | WBK20-11 (round)
Unit: mm
Strok ; - P issibl tati | d N (min-
roxe Screw shaft length Left side Lead accuracy Shaft Sf‘ Mass ermissible 1o a'|ona Sp,e_e (min7)
Ball screw No. Nominal Maxi shaft out (ko) Supporting condition
emina admum L, L L, end T e, v, | U Fixed - Simple support|  Fixed - Fixed
W2502SA-3P-C5Z5 150 159 220 250 349 I -0.005 | 0.023 | 0.018 | 0.035 1.8 2 800 =
W2502SA-4P-C525 200 209 270 300 399 I -0.006 | 0.023 | 0.018 | 0.035 2.0 2 800 —
W2503SA-2P-C525 300 309 370 400 499 I -0.009 | 0.025 | 0.020 | 0.040 2.3 2 800 =
W2504SA-2P-C525 400 409 470 500 599 I -0.011 | 0.027 | 0.020 | 0.050 2.7 2 800 —
W2505SA-2P-C525 500 509 570 600 733 I -0.014 | 0.030 | 0.023 | 0.060 3.1 2 800 2 800
W2506SA-1P-C5Z5 600 609 670 700 833 I -0.016 | 0.035 | 0.025 | 0.075 3.4 2 800 2 800
W2507SA-2P-C525 700 709 770 800 933 I -0.018 | 0.035 | 0.025 | 0.075 3.8 2 800 2 800
W2509SA-1P-C5Z5 900 909 970 1000 1133 I -0.023 | 0.040 | 0.027 | 0.090 4.5 2 800 2 800
W2511SA-1P-C5Z5 1100 1109 1170 1200 1333 I -0.028 | 0.046 | 0.030 | 0.120 5.2 2 520 2 800

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the the permissible rotational speed is to be exceeded.
4. The maximum stroke is -8 mm when Fixed-Fixed is used for left shaft end shape 1.

B223 B224



Nut model: PFT

NSK

Finished shaft end SA Type (Fine lead)
/10.019 JAH Seals (two places) X
X 22
05 g oo ‘ i ; cos 005 | cos
) \ 0 229 E v/ gzo‘
i g{*v;@@j / 5 TES T
R0.2 max. 4 L RO0.2 ,,r’ﬁ
M20x1 16 [F ! e =]/
M2Od S JF] | gu W @ |l B/ 6
S ‘—’ / M;)‘
al de / X
15.35 51 11
62
[110.005]F] —lo0oslE!
Ly (hardened) 30 53 27
53 L 80
L
Stroke
Screw shaft length
Ball screw No. Nominal Maximum
Ll La Lo
W2503SA-3P-C526 250 302 370 400 533
W2505SA-3P-C526 450 502 570 600 733
W2507SA-3P-C526 650 702 770 800 933
W2511SA-2P-C526 1050 1102 1170 1200 1333

Notes:

B225

1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See

page D13 for details.

3. Contact NSK if the permissible rotational speed is to be exceeded.
4. The maximum stroke is -8 mm when Fixed-Fixed is used for left shaft end shape 1.

Screw shaft 925
Lead 6
6-¢5.5 drill thru Unit: mm
c'bore ¢9.5x5.5 Ball screw specifications
Shaft dia. x Lead / Direction of turn 25 x 6/ Right
I Preload / Ball recirculation | P-preload / Return tube
-0 Ball dia. / Ball circle dia. 3.969/26.5
N Screw shaft root diameter 21.4
: =24 Effective turns of balls 25%x2
] Accuracy grade / Preload Cs/7
g (oil hole) Basic load | DynamicC., 14100
rating
29 (N) StaticC,, 26 800
Preload (N) 6385
_ View X-X Dynamic friction torque, median,
13.8
(N-cm)
Spacer ball Yes
Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 7.0
Standard volume of grease replenishing (cm’] 3.5
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
WBK20-11 (round) | WBK20-11 (round)
Unit: mm
Shaft run- Permissible rotational speed N (min-')
Lead accuracy out ** Mass - —
(ka) Supporting condition
g . . . .
T & v, L Fixed - Simple support Fixed - Fixed
-0.009 0.025 0.020 0.050 2.5 2 800 2 800
-0.014 0.030 0.023 0.060 3.2 2 800 2 800
-0.018 0.035 0.025 0.075 8.9 2 800 2 800
-0.028 0.046 0.030 0.120 5.2 2 450 2 800
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Finished shaft end SA Type (Fine lead) Nut model: PFT NSK \
Screw shaft 25
Lead 10
[/T0ote [Al Seals (two places) 0 6-¢6.6 drill thru Unit: mm
X= 55 cbore ¢11x6.5 Ball screw specifications
25 950 Shaft dia. x Lead / Direction of turn 25 x 10/ Right
r a§§ Preload / Ball recirculation | P-preload / Return tube
82,59 coa T 03 co : T e ” Ball dia. / Ball circle dia. 4.762/25.5
o5 TR E i 7%-]%— ' A © oS {( pCD Screw shaft root diameter 20.5
[ o %9 4 SN w —l_ 230 r?/:'if . ;
o8 — g =] I SRR B = - Effective turns of balls 1.5x2
7 ! = j s/ul - (4// [ T v R Accuracy grade / Preload Cs/Z
/ R0.2 max. ) RO.2 3 P
M20x1 /| 16 [ e M6x1.0 i DynamicC, 11 600
_M20x1 /116 [F] 1.33'45 A © |l [El 16 (oil hole) BarSI‘?nload ynamicC,
i i 00t8lAH o a( nlng .
15.35 66 15| X4 - StaticC,, 19000
81 Preload (N) 585
0.005 — -
View X-X Dynamic friction torque, median, 13.8
L, (hardened) 30 53 27 (N-cm) '
53 Ly 80 Spacer ball Yes
Lo Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 9.5
Standard volume of grease replenishing (cm’] 4.8
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
WBK20-11 (round) | WBK20-11 (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Screw shaft length Lead accuracy out ** Mass - —
Ball screw No. Nominal Maxi (kg) Supporting condition
omina aximum . . . .
L, L, L, T e v, ) Fixed - Simple support Fixed - Fixed
W2503SA-4P-C5Z210 250 283 370 400 533 -0.009 0.025 0.020 0.050 3.2 2 800 2 800
W2505SA-4P-C5Z210 450 483 570 600 733 -0.014 0.030 0.023 0.060 3.8 2 800 2 800
W2507SA-4P-C5Z210 650 683 770 800 933 -0.018 0.035 0.025 0.075 4.5 2 800 2 800
W2509SA-2P-C5Z210 850 883 970 1000 1133 -0.023 0.040 0.027 0.090 5.2 2 800 2 800
W2511SA-3P-C5Z210 1 050 1083 1170 1200 1333 -0.028 0.046 0.030 0.120 5.9 2 390 2 800
W2514SA-1P-C5Z210 1 350 1383 1470 1500 1633 -0.035 0.054 0.035 0.150 6.9 1490 2 060
Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
4. The maximum stroke is -8 mm when Fixed-Fixed is used for left shaft end shape 1.
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Nut model: PFT

NSK

Finished shaft end SA Type (Fine lead)
Lo
Bk
15.35% 70070 [A- Seals (two places) x4
2| 138 ‘ X= 2
Shapell 8| :' A+ oéﬁ
} A ‘
cos” A3 — i €03 05 | gos
max. - | - - Rimres
co5_ ey Yco%r\ Ml Ro2
N | max.
Shape 1 g[—HA ‘ A @ 10l 14 El/ 16
. L (0013 o
/ R0.2 max. “ 12 X<
M20x1 /| 16 [F] | 4*
2 =
1535
[LJ0.005][F}+ 12 L (hardened) 30 53 27
53 L, 80
L
Stroke
Ball N Screw shaft length
all screw No.
Nominal Maxi
omina aximum L L L
W2802SA-1P-C52Z5 200 208 270 300 399
W2803SA-1P-C52Z5 300 308 370 400 499
W2804SA-1P-C52Z5 400 408 470 500 599
W2805SA-1P-C52Z5 450 502 558 600 733
W2807SA-1P-C52Z5 650 702 758 800 933
W2809SA-1P-C5Z5 850 902 958 1000 1133
W2811SA-1P-C5Z5 1 050 1102 1158 1200 1333

Notes: 1.

We recommend NSK support unit. See page B389 for details.

2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See

page D13 for details.
3.
4

Contact NSK if the permissible rotational speed is to be exceeded.
. The maximum stroke is -2 mm when Fixed-Fixed is used for left shaft end shape 1.

Screw shaft 28
Lead 5
Unit: mm
Ball screw specifications
6-46.6 drill thru - — -
cbore 41165 Shaft dia. x Lead / Direction of turn 28 x 5/ Right
. Preload / Ball recirculation | P-preload / Return tube
2 % Ball dia. / Ball circle dia. 3.175/28.5
&)~ o Screw shaft root diameter 25.2
=AU pc0® Effective turns of balls 2.5%2
‘K/‘J . Accuracy grade / Preload Cs/Z
* J Basic load | DynamicC, 11000
&' - M6x1.0 rating
il hol
(ool (N) StaticC,, 24400
31 Preload (N) 540
Dynamic friction torque, median, 08
_ View X-X__ (N-cm) '
Spacer ball Yes
Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 6.0
Standard volume of grease replenishing (cm’] 3.0
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
WBK20-11 (round) | WBK20-11 (round)
Unit: mm
; - Permissible rotational speed N (min-
Left side Lead accuracy Shaﬁiﬁ{“ Mass : pee (roin-)
shaft out (kg) Supporting condition
g ) . . .
end T = v, Lt Fixed - Simple support Fixed - Fixed
I -0.006 | 0.023 | 0.018 | 0.035 2.5 2 500 ==
I -0.009 | 0.025 | 0.020 | 0.040 2.9 2 500 —
I -0.011 | 0.027 | 0.020 | 0.050 3.3 2 500 =
I -0.014 | 0.030 | 0.023 | 0.060 3.8 2 500 2 500
I -0.018 | 0.035 | 0.025 | 0.075 4.7 2 500 2 500
I -0.024 | 0.040 | 0.027 | 0.090 5.6 2 500 2 500
I -0.028 | 0.046 | 0.030 | 0.120 6.5 2 500 2 500
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Finished shaft end SA Type (Fine lead) Nut model: ZFT NSK \
Screw shaft 628
Lead 5

L Unit: mm
L

0014 19 Ball screw specifications
w01
16.35% 770019 [A Seals (two places) % %G 0017 o012 ] 6-46.6 drill thru Shaft dia. x Lead / Direction of turn 28 x 5/ Right

N
>

82 185%" X clbore $11x6.5 Preload / Ball recirculation | Z-preload / Return tube
TS 05 |
' 5 a0 i irclo di
ﬁf Ball dia. / Ball circle dia. 3.175/285

j L: ‘ L Screw shaft root diameter 25.2
f‘c“ A B i

7

810
Shape 11 §;N$

$15

-
NI

cos R02 c03 05 | cos )1 &\ e & Effective turns of balls 25%x2

1
max .0 3 i o s ’ b ~ Accuracy grade / Preload C5/Z
[To0i7]A} -—:l—-—éi@’— 3 :—g———T—-«Eﬂﬁ 53—~ —-~|— LK =
BRlaT Mo = - 1 ; \\,J/ Basic load | DynamicC, 17 400
€05 TRETS (1003 i L R0.2 L B .
. =1 r=\A i i max. | % - M6x1.0 rating
Shape | . "g—* @ w1 /) (oithole) (N) StaticC, 48 800
7 (Llo0ts[A}- M20x1
/ | R0.2 max. 7 1o X4 I a1 Preload (N) 1220
_M20x ﬁ,Dmﬁ joﬁ o o Dynamic fr‘\i:ijn torque, median, .
15.35 _ View XX cm
[1]0.005]F}+ 12 L (hardened) 30 53 27 Spacer ball None
- 5'3 : L P Factory-packed grease Refer to Notes 2.
L Internal spatial volume of nut (cm?) 9.0
Standard volume of grease replenishing em) 4.5
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
WBK20-11 (round) | WBK20-11 (round)
Unit: mm
Strok ; - P issibl i | N (min-1
e Screw shaft length Left side Lead accuracy Shaﬁiﬁ{“ Mass ermissible rotationa Sp??d (i)
Ball screw No. ) ) shaft out Supporting condition
Nominal Maximum q T kg = : . .
L L, L, en T = v, Fixed - Simple support Fixed - Fixed
W2802SA-2Z-C52Z5 150 178 270 300 399 I -0.006 | 0.023 | 0.018 | 0.035 2.8 2 500 —
W2803SA-2Z-C525 250 278 370 400 499 I -0.009 | 0.025 | 0.020 | 0.040 3.2 2 500 —
W2804SA-2Z-C52Z5 350 378 470 500 599 I -0.011 | 0.027 | 0.020 | 0.050 3.7 2 500 —
W2805SA-2Z-C52Z5 450 472 558 600 733 I -0.013 | 0.030 | 0.023 | 0.060 4.2 2 500 2 500
W2807SA-2Z-C52Z5 650 672 758 800 933 I -0.018 | 0.035 | 0.025 | 0.075 5.1 2 500 2 500
W2809SA-22-C525 850 872 958 1000 1133 I -0.023 | 0.040 | 0.027 | 0.090 5.9 2 500 2 500
W2811SA-22-C525 1 050 1072 1158 1200 1333 I -0.028 | 0.046 | 0.030 | 0.120 6.8 2 500 2 500

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
4. The maximum stroke is -2 mm when Fixed-Fixed is used for left shaft end shape 1.
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Nut model: PFT

NSK

Finished shaft end SA Type (Fine lead)
L
19 Ly
1535 710.019 [Al+ ‘Seals (two places) % %G . 7T0.017]A]
135" ‘ X 2
N ~C0.5
Shape II §§§J :“: |““ @ =$§
cos’ RO2 e I r €03 €05 | o5
max, — 777 .L - — 7
Pz 8% 8- B -
cos_ HEFES Vco%l\:\ Hiad ¢ Ro2
y — | ; [ | max.
Shape I 8 (L1 P E/,
7 | | :J 110.013[A}H M(;m
M20x1 /16 A e B 2 X T
X L16 ] ’_ ig.“
i = 5 0.005]E]
1535
[L]0.008[F}~{ 12 L: (hardened) 30 53 27
53 L 80
Ly
Strok
roxe Screw shaft length
Ball screw No. ) )
Nominal Maximum ] . .
W2803SA-3P-C5Z26 250 301 370 400 499
W2805SA-3P-C526 450 501 570 600 699
W2807SA-3P-C526 650 695 758 800 933
W2809SA-3P-C5Z6 850 895 958 1000 1133
W2811SA-3P-C5Z26 1 050 1 095 1158 1200 1333

Notes: 1.
2.

3.
4.
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We recommend NSK support unit. See page B389 for details.
Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See

page D13 for details.

Contact NSK if the permissible rotational speed is to be exceeded.
The maximum stroke is -2 mm when Fixed-Fixed is used for left shaft end shape L.

Screw shaft 28
Lead 6
Unit: mm
Ball screw specifications
6-$6.6 drill thru Shaft dia. x Lead / Direction of turn 28 x 6/ Right
cbore $11x6.5 Preload / Ball recirculation | P-preload / Return tube
[ % Ball dia. / Ball circle dia. 3.175/28.5
Screw shaft root diameter 25.2
ISy ec0® Effective turns of balls 2.5x2
J';,:i%‘ Accuracy grade / Preload C5/7
\L.: i
1 JJ Basic load | DynamicC., 11 000
% M6x1.0 rating
(oil hole) (N) StaticC,, 24 400
31 Preload (N) 540
Dynamic friction torque, median,
11.8
View X-X (N-cm)
Spacer ball Yes
Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 6.0
Standard volume of grease replenishing em) 3.0
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
WBK20-11 (round) | WBK20-11 (round)
Unit: mm
i Shaft run- Permissible rotational speed N (min-'
Left side Lead accuracy M Mass : Pee (in-)
shaft out (ko) Supporting condition
end T e, v, Lt Fixed - Simple support Fixed - Fixed
| -0.009 | 0.025 | 0.020 | 0.040 3.0 2 500 —
i -0.014 | 0.030 | 0.023 | 0.060 3.9 2 500 —
I -0.018 | 0.035 | 0.025 | 0.075 4.9 2 500 2 500
I -0.023 | 0.040 | 0.027 | 0.090 5.8 2 500 2 500
I -0.028 | 0.046 | 0.030 | 0.120 6.6 2 500 2 500
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Finished shaft end SA Type (Fine lead) Nut model: ZFT NSK \

Screw shaft 28
Lead 6
L Unit: mm
19 L Ball screw specifications
18355 oewTA Seals (two places) R 1001714 6-46.6 drill thru Shaft dia. x Lead / Direction of turn 28 x 6/ Right
022 1:'3_50?‘5 X=h 22 . cbore $116.5 Preload / Ball recirculation | Z-preload / Return tube
o =“= " 49 % Ball dia. / Ball circle dia. 3.175/28.5
Shapell  Z5q =“i | i =2 % Screw shaft root diameter 25.2
co5 Ro2 1/ i 03 o5 | cos - @\ e ® Effective turns of balls 25x2
max. | 77 7 T A \
=8| [ ] o o 4 , A de / Preload
Tii&fﬁﬁi i _ ?"g*’ T’ & §$§* 1 % ‘\[_: K% couracy grade | Preloa c5/2
g:0| Lo \ I | ot B )
oo, S o3 b ! R0.2 1 P Basic load | DynamicC, 17 400
_mT:“: | o max 5 M6x1.0 rating
Shape | -— -—j I: S 110/ 14] 16 (oil hole) N StaticC,, 48 800
tloots[a] M20xd
e Aoz max o7 12| X< 3t Preload (N) 1220
)X = *gu
(—)Ewr’ﬁ % Dynamic friction torque, median, 935
1535 _ View X-X (N-cm)
[110.005]F}+ 12 Ly (hardened) 30 53 27 Spacer ball None
53 L 80 Factory-packed grease Refer to Notes 2.
Lo Internal spatial volume of nut (cm?) 9.5
Standard volume of grease replenishing (cm’] 4.8
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK20-01 (square) | WBK20-01 (square) | WBK20S-01 (square)
WBK20-11 (round) | WBK20-11 (round)
Unit: mm
Stroke ; - Permissible rotational speed N (min-
Screw shaft length Left side Lead accuracy Shaft M Vs : pee (roin-)
Ball screw No. N | Y shaft out ka) Supporting condition
omina aximum g
L L, L, end T e v, Lt Fixed - Simple support Fixed - Fixed
W2803SA-4Z-C526 250 265 370 400 499 il —0.009 | 0.025 | 0.020 | 0.040 3.4 2 500 ==
W2805SA-4Z-C526 450 465 570 600 699 il -0.014 | 0.030 | 0.023 | 0.060 4.3 2 500 —
W2807SA-4Z-C526 650 659 758 800 933 I -0.018 | 0.035 | 0.025 | 0.075 5.3 2 500 2 500
W2809SA-4Z-C5Z26 850 859 958 1000 1133 I -0.023 | 0.040 | 0.027 | 0.090 6.2 2 500 2 500
W2811SA-4Z-C526 1 050 1 059 1158 1 200 1333 I -0.028 | 0.046 | 0.030 | 0.120 7.1 2 500 2 500

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
4. The maximum stroke is -2 mm when Fixed-Fixed is used for left shaft end shape 1.
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Finished shaft end SA Type (Fine lead) Nut model: PFT NSK \

Screw shaft 932
Lead 5
Ly Unit: mm
o014 U Ball screw specifications
<@ 1,:3';35 /T0.019 [A Seals (two places) Mx %16l 3, 6-$6.6 drill thru Shaft dia. x Lead / Direction of turn 32 x5/ Right
g 1'35205 L cbore $11x6.5 Preload / Ball recirculation | P-preload / Return tube
. = X Ball dia. / Ball circle dia. 3.175/32.5
Shape II =$§ T eg% Screw shaft root diameter 29.2
C1 RO3 i: : ‘I ™~ €05 c1 N of Effective turns of balls 25x%x2
e o =98 AN o s Accuracy grade / Preload C5/2
o 2] i imi 8 A R
c1 gégcgi L cos \ i 1 - ; Basic load | PynamicC, 11600
': . T ] rating
Shape | { . L oot 4o Lz B L, N) | StaticC,, 28 000
x4 [M25x1.5
S R0.3 max. u | 2 Preload (N) 590
_M25x1.5 (Q,Dm 135 56 a— Dynarmic fr‘\i:ijn torq)ue, median, e
1635 View X-X cm
— ® 0 " Spacer ball Yes
= 0;;06 £ e enl) % Factory-packed grease Refer to Notes 2.
L Internal spatial volume of nut (cm?) 7.0
Standard volume of grease replenishing em) 3.5
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK25-01W (square) | WBK25-01W (square) [WBK25S-01W (square)
WBK25-11 (round) | WBK25-11 (round)
Unit: mm
Stroke i - Permissible rotational speed N (min-'
Screw shaft length Left side Lead accuracy Shaft M Vs s . pee (roin-)
Ball screw No. Nominal Maxi shaft out (kg) Supporting condition
omina aximum
L L, L, end T e v, Lt Fixed - Simple support Fixed - Fixed
W3202SA-1P-C5Z5 150 201 265 300 415 il -0.006 | 0.023 | 0.018 | 0.040 3.1 2 180 =
W3203SA-1P-C5Z5 250 301 365 400 515 il -0.009 | 0.025 | 0.020 | 0.050 3.7 2180 —
W3204SA-1P-C5Z5 350 401 465 500 615 | -0.011 | 0.027 | 0.020 | 0.050 4.2 2 180 —
W3205SA-1P-C5Z5 450 501 565 600 715 il -0.014 | 0.030 | 0.023 | 0.060 4.8 2180 —
W3206SA-1P-C5Z5 550 601 665 700 857 I -0.016 | 0.035 | 0.025 | 0.075 5.6 2180 2 180
W3207SA-1P-C5Z5 650 701 765 800 957 I -0.018 | 0.035 | 0.025 | 0.075 6.1 2180 2180
W3209SA-1P-C5Z5 850 901 965 1 000 1157 I -0.023 | 0.040 | 0.027 | 0.090 7.3 2180 2 180
W3211SA-1P-C5Z5 1050 1101 1165 1200 1357 I -0.028 | 0.046 | 0.030 | 0.120 8.5 2180 2180
W3214SA-1P-C525 1 350 1401 1465 1 500 1657 I -0.035 | 0.054 | 0.035 | 0.150 10.2 2 100 2 180

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
4. The maximum stroke is -9 mm when Fixed-Fixed is used for left shaft end shape 1.
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Finished shaft end SA Type (Fine lead) Nut model: ZFT NSK \

Screw shaft 932
Lead 5
L Unit: mm
LU Ball screw specifications
of [ [Toot Ak Seals (two places) %16 /lo0i7lA] (/0013 [E] 6-46.6 il iy Shaftdia. x Lead / Directon of turn 32 x 5/ Right
°rg f1300 cbore #1165 Preload / Ball recirculation | Z-preload / Return tube
<L 605 X - - -
i Ball dia. / Ball circle dia. 3.175/32.5
Shape II o%ﬁ ||7 °§§ Screw shaft root diameter 29.2
of Ao L: - y cos ot | o Effective turns of balls 25x2
max. = 2o 1 - A = 75 7 Accuracy grade / Preload C5/7
0SHTIA] r-—%]—-—$$a-- o g 9
o1 co5 \ =7 J7 Basic load | DynamicC, 18 500
- ] r: \ I X rating
Shape 1 -G & L: — Aa | Jlz2 @ Lo 8 (N) StaticC, 56 100
02 M25x1.!
8 no. 7 12 x4 el ey Preload (N) 1270
o H 86 - Dynamic friction torque, median, 235
e s A View X-X (N-cm) .
Spacer ball None
L; (hardened) 20 89 51
o L 10 Factory-packed grease Refer to Notes 2.
L Internal spatial volume of nut (cm?) 10
Standard volume of grease replenishing (cm’] 5
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK25DF-31H (round)
Unit: mm
Strok ; - Permissible rotational d N (min-
e Screw shaft length Left side Lead accuracy Shaft:in Mass STMisShs Tolaona’ Spee {roin)
Ball screw No. Nominal Maxi shaft out (ko) Supporting condition
omina axamum L L L end T e, v | 1 Fixed - Simple support|  Fixed - Fixed .
W3202SA-2Z-C5Z5 150 186 280 300 460 il -0.007 | 0.023 | 0.018 | 0.040 8.5 2 180 =
W3203SA-2Z-C525 250 286 380 400 560 il -0.009 | 0.025 | 0.020 | 0.050 4.1 2180 —
W3204SA-2Z-C525 350 386 480 500 660 il -0.012 | 0.027 | 0.020 | 0.060 4.7 2 180 ==
W3205SA-2Z-C5Z5 450 486 580 600 760 il -0.014 | 0.030 | 0.023 | 0.060 5.3 2180 —
W3206SA-2Z-C5Z5 550 586 680 700 929 I -0.016 | 0.035 | 0.025 | 0.075 6.1 2180 2180
W3207SA-2Z-C5Z5 650 686 780 800 1029 I -0.019 | 0.035 | 0.025 | 0.090 6.7 2180 2180
W3209SA-22Z-C525 850 886 980 1 000 1229 I -0.024 | 0.040 | 0.027 | 0.090 7.9 2180 2 180
W3211SA-2Z-C5Z5 1050 1 086 1180 1200 1429 I -0.028 | 0.046 | 0.030 | 0.120 9.0 2180 2180
W3214SA-22Z-C525 1 350 1 386 1480 1 500 1729 I -0.036 | 0.054 | 0.035 | 0.150 10.8 2 100 2 180

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
4. The maximum stroke is -9 mm when Fixed-Fixed is used for left shaft end shape 1.
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Finished shaft end SA Type (Fine lead) Nut model: PFT NSK \

Screw shaft 32
Lead 6
L Unit: mm
D, Ball screw specifications
° jﬂ Seals (two places) eI N 6-46.6 drill thru Shatt dia. x Lead / Direction of tum 32 x 6/ Right
| || 1.358" 27 cbore ¢11x6.5 - -
[ 05 X Preload / Ball recirculation | P-preload / Return tube
o 3 I= - Ball dia. / Ball circle dia. 3.969/32.5
Shape II °$§J N Hl: ‘ T °§§ Screw shaft root diameter 28.4
c1 R03 i ™~ co5 c1 N ot Effective turns of balls 25x2
max. N =20l I i . g0 4 Accuracy grade / Preload Cs/Z
10.017]A .o T-—”—-—?qg— -2 ;gNej
o 98 Leos \ f a0 ' Basic load | DynamicC, 15 500
N y ; | rating
e — i: [[00TA} | A B -2 (N) StaticC,, 34700
F0.3 max. s | x4 NS Preload (N) 780
M25x1.5/| 20 [F] |5 e ;
o 135 63 R [E] Dynamic friction torque, median, 157
16.035 View X-X (N-cm)
[LT0.006[F}~ L; (hardened) 35 62 33 Spacer ball Yes
o L o Factory-packed grease Refer to Notes 2.
L Internal spatial volume of nut (cm?) 9.5
Standard volume of grease replenishing (cm’] 4.8
Recommended support unit
For drive side | For opposite to drive side
(Fixed) (Fixed) (Simple)
WBK25-01W (square) | WBK25-01W (square) [WBK25S-01W (square)
WBK25-11 (round) | WBK25-11 (round)
Unit: mm
Stroke ; - Permissible rotational speed N (min-
Screw shaft length Left side Lead accuracy Shaft M Vs : pee (roin-)
Ball screw No. Nominal Maxi shaft out (kg) Supporting condition
omina aximum
L L, L, end T e v, Lt Fixed - Simple support Fixed - Fixed
W3203SA-3P-C5Z26 250 294 365 400 515 il -0.009 | 0.025 | 0.020 | 0.050 3.8 2 180 =
W3205SA-3P-C5Z26 450 494 565 600 715 il -0.014 | 0.030 | 0.023 | 0.060 5.0 2180 —
W3207SA-3P-C526 650 694 765 800 957 I -0.018 | 0.035 | 0.025 | 0.075 6.3 2 180 2 180
W3209SA-3P-C5Z26 850 894 965 1000 1157 I -0.023 | 0.040 | 0.027 | 0.090 7.4 2180 2180
W3211SA-3P-C526 1 050 1094 1165 1 200 1357 I -0.028 | 0.046 | 0.030 | 0.120 8.5 2 180 2 180
W3214SA-3P-C526 1350 1394 1465 1500 1657 I -0.035 | 0.054 | 0.035 | 0.150 10.2 2 050 2180

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
4. The maximum stroke is -9 mm when Fixed-Fixed is used for left shaft end shape 1.
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Finished shaft end SA Type (Fine lead) Nut model: ZFT NSK \

Screw shaft 932
Lead 6
L Unit: mm
2 o Ball screw specifications
18% oo A Seals (1wo places) = *1d —/Too7ldl {00 E] 6-46.6 drill thru Shaft . x Lead / Direction of tu 32 x 6/ Right
5::05 cbore #116.5 Preload / Ball recirculation | Z-preload / Return tube
it X< - - -
oo ’: Ball dia. / Ball circle dia. 3.969/32.5
Shape II °$§J L: T c§§ Screw shaft root diameter 28.4
i cos5 o1 o Effective turns of balls 2.5x%x2
2 agg A Accuracy grade / Preload Cs/Z
\ 3 Basic load | DynamicC, 24700
1 | 02 rating
[ootslAM | e 42 E ua e N) StaticC,, 69 400
X~ N3/, 2 Preload (N) 1710
87 12
9 Dynamic friction torque, median,
[170.006E] 35.0
View X-X (N-cm)
Spacer ball None
L; (hardened) 20 89 51
. L 0 Factory-packed grease Refer to Notes 2.
L Internal spatial volume of nut (cm?) 14
Standard volume of grease replenishing em) 7
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK25DF-31H (round)
Unit: mm
Stroke i - Permissible rotational speed N (min-
Screw shaft length Left side Lead accuracy Shaft M Vs : pee (i)
Ball screw No. Nominal Maxi shaft out (kg) Supporting condition
omina aximum
L, L, L, end T e, v, L Fixed - Simple support|  Fixed - Fixed .
W3203SA-4Z-C526 250 273 380 400 560 il -0.009 | 0.025 | 0.020 | 0.050 4.5 2 180 ==
W3205SA-4Z-C526 450 473 580 600 760 il -0.014 | 0.030 | 0.023 | 0.060 5.6 2180 —
W3207SA-4Z-C526 650 673 780 800 1029 I -0.019 | 0.035 | 0.025 | 0.090 7.0 2 180 2 180
W3209SA-4Z-C526 850 873 980 1000 1229 I -0.024 | 0.040 | 0.027 | 0.090 8.1 2180 2180
W3211SA-4Z-C526 1050 1073 1180 1 200 1429 I -0.028 | 0.046 | 0.030 | 0.120 9.3 2 180 2 180
W3214SA-4Z-C526 1350 1373 1480 1500 1729 I -0.036 | 0.054 | 0.035 | 0.150 11.0 2 060 2180

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Nut model: ZFT

NSK

Finished shaft end SA Type (Fine lead)
L
oot 1A} LU
o ‘:J% [710.019 JA] Seals (two places) % % 1G] /10.017]A] /T 0013 E]
50| || 1.85¢
9 :-cr%s X=
Shape I =§§ L: | i §§
o h A
——4--fg-H -2 % &
ct cos, \ !} / /
shape 1 G-—-2k - ' i we | |2 b0 |8
8y 1
¢ - s | 2 |
8 max. 67 15 Xd]
o [A "
2 |\ M25x1.5 L]0.006 £]
[[0.006]F}
L (hardened) 20 89 51
89 Ly 140
Ly
Stroke
Screw shaft length
Ball screw No. Nominal Maxi
omina aximum L L L
W3203SA-5Z-C578 250 290 380 400 560
W3205SA-5Z-C5Z8 450 490 580 600 760
W3207SA-52-C5Z28 650 690 780 800 1029
W3209SA-5Z-C5Z8 850 890 980 1000 1229
W3214SA-52-C5Z8 1 350 1390 1480 1 500 1729

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See

page D13 for details.

3. Contact NSK if the permissible rotational speed is to be exceeded.
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Screw shaft 32
Lead 8
Unit: mm
Ball screw specifications
6-49 drill thru Shaft dia. x Lead / Direction of turn 32 x 8/ Right
5 C;:re #1485 Preload / Ball recirculation | Z-preload / Return tube
Ball dia. / Ball circle dia. 4762 /325
€ . Screw shaft root diameter 27.5
>3 ) ok Effective turns of balls 25x%1
’/f Accuracy grade / Preload Cs/Z
é‘)& Basic load | DynamicC, 17 500
rating
(N) StaticC,, 41 000
38 Preload (N) 1320
Dynamic friction torque, median,
31.0
View X-X (N-cm)
Spacer ball None
Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 13
Standard volume of grease replenishing (cm’] 6.5
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK25DF-31H (round)
Unit: mm
. - Permissible rotational speed N (min-)
Left side Lead accuracy Shaft M Mass , —
shaft out a) Supporting condition
end T & v, Lt g Fixed - Simple support Fixed - Fixed
il -0.009 | 0.025 | 0.020 | 0.050 4.7 2 180 —
il -0.014 | 0.030 | 0.023 | 0.060 5.8 2180 —
I -0.019 | 0.035 | 0.025 | 0.090 7.2 2 180 2 180
I -0.024 | 0.040 | 0.027 | 0.090 8.3 2180 2180
I -0.036 | 0.054 | 0.035 | 0.150 1.1 1960 2180
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Finished shaft end SA Type (Fine lead) Nut model: ZFT NSK \

Screw shaft 932
Lead 10
L Unit: mm
2, Ball screw specifications
o 1;3‘.‘35 Seals (two places) M % x1G] r1/10.022]A] 1/10.013 [E] %—9 dri;l 4th;u5 Shaft dia. x Lead / Direction of turm 32 x 10/ Right
o5t 350 cbore %8.
o 1 13?00'5 X< ¢ Preload / Ball recirculation | Z-preload / Return tube
oo N Ball dia. / Ball circle dia. 6.35/33
Shape It °$§ ;ﬂ: | N ﬁé Screw shaft root diameter 26.4
c1 R03 1/ Co5 ¢l N ot Effective turns of balls 25x1
max. = =2 = -5 — Accuracy grade / Preload C5/7
SRR N -2 -5 &
N R R L | .
o1 cos \ | Y Basic load | PynamicC, 25500
—T o h ': \ | | 02 rating
Shape (k=% 1 ' wa| Jz @ o, 8 ) (N) StaticC,, 54 000
T
ﬂ. \ iy 5| x<d MBS » Preload (N) 1960
L A Dynamic friction torque, median,
|26 |\M25x1.5 = L10.006 ] (N-cm) 54.0
0.006 View XX Spacer ball None
Ly (hardened) 20 89 51 Factory-packed grease | Refer to Notes 2.
& L 140 Internal spatial volume of nut (cm?) 22
b Standard volume of grease replenishing em) 11
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK25DF-31H (round)
Unit: mm
Strok i - Permissible rotational d N (min-
e Screw shaft length Left side Lead accuracy Sha“iﬂ” Mass STISSTS TOlo™oTe Spee (min-)
Ball screw No. Nominal Maxi shaft out (kg) Supporting condition
omina axamum L L L end T e, v | Fixed - Simple support|  Fixed - Fixed .
W3203SA-6Z-C5Z210 250 272 380 400 560 il -0.009 | 0.025 | 0.020 | 0.050 5.5 2180 =
W3204SA-3Z-C5Z210 350 372 480 500 660 il -0.012 | 0.027 | 0.020 | 0.060 6.0 2180 —
W3205SA-6Z-C5Z210 450 472 580 600 760 il -0.014 | 0.030 | 0.023 | 0.060 6.6 2180 =
W3206SA-3Z2-C5Z210 550 572 680 700 929 I -0.016 | 0.035 | 0.025 | 0.075 7.4 2180 2180
W3207SA-62-C5210 650 672 780 800 1029 I -0.019 | 0.035 | 0.025 | 0.090 7.9 2180 2180
W3209SA-6Z2-C5Z210 850 872 980 1000 1229 I -0.024 | 0.040 | 0.027 | 0.090 9.0 2180 2180
W3211SA-5Z2-C5210 1 050 1072 1180 1200 1429 I -0.028 | 0.046 | 0.030 | 0.120 10.1 2180 2 180
W3214SA-6Z2-C5Z210 1350 1372 1480 1500 1729 I -0.036 | 0.054 | 0.035 | 0.150 1.7 1920 2180
W3217SA-12-C5Z210 1650 1672 1780 1800 2 029 I -0.043 | 0.065 | 0.040 | 0.200 133 1310 1810

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Nut model: DFT

NSK

6-¢9 drill thru
c'bore $14x8.5

View X-X

Screw shaft 632
Lead 10

Unit: mm

Ball screw sj

pecifications

Shaft dia. x Lead / Direction of turn

32 x 10/ Right

Preload / Ball recirculation

D-preload / Return tube

Ball dia. / Ball circle dia. 6.35/33
Screw shaft root diameter 26.4
Effective turns of balls 25x2
Accuracy grade / Preload C5/7
Basic load | DynamicC, 46 300
rating
(N) StaticC,, 108 000

Preload (N) 3230
Dynamic friction torque, median,

83.0
(N-cm)

Spacer ball None
Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 44
Standard volume of grease replenishing em) 22

Recommende

d support unit

For drive side, for opposite to drive side
(Fixed)

WBK25DFD-31H (round)

Finished shaft end SA Type (Fine lead)
L
To0t71A} D, w
@ o ¥ %16 /1002]A A/ 00BE
W% 1.350 Seals (two places) X=4
< crris
Shape II c-%% L: | . j_ cég
C1 A0S %| e AJ A A €05 ct N c1
max. o 229 ) 77/ 77 e ﬂi e
mom— | ez At T
\ SN YV ] f
o1 cos, ) ”v noa ‘ [
Shape 1 -G 3% I—:”: I | | U |eje [E o |k
ﬂ nol._é':“: . M55 /| 26 |
8 max. 91 B 15) X<
o H 190
26 |\ M25x1.5 L0006 [E]
[1T0.006]F}
L; (hardened) 20 104 51
104 L 155
L
Stroke
Screw shaft length
Ball screw No. Nominal Maxi
omina aximum L L L
W3203SA-7D-C5Z210 150 182 380 400 575
W3204SA-4D-C5210 250 282 480 500 675
W3205SA-7D-C5210 350 382 580 600 775
W3206SA-4D-C5Z10 450 482 680 700 959
W3207SA-7D-C5Z210 550 582 780 800 1059
W3209SA-7D-C5Z10 750 782 980 1000 1259
W3211SA-6D-C5210 950 982 1180 1200 1459
W3214SA-7D-C5Z210 1250 1282 1480 1500 1759
W3217SA-2D-C5Z10 1550 1 582 1780 1800 2 059

Notes:

1. We recommend NSK support unit. See page B389 for details.

2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See

page D13 for details.

3. Contact NSK if the permissible rotational speed is to be exceeded.

B249

Unit: mm
i Shaft run- Permissible rotational speed N (min-)
Lff:as;tde -ead accuracy out** | Mass Supporting conZIition
end T e, v, Lt kgl Fixed - Simple support Fixed - Fixed
il -0.009 | 0.025 | 0.020 | 0.050 7.5 2 180 —
il -0.012 | 0.027 | 0.020 | 0.060 8.1 2180 —
il -0.014 | 0.030 | 0.023 | 0.060 8.6 2 180 —
I -0.016 | 0.035 | 0.025 | 0.075 9.5 2180 2180
I -0.019 | 0.035 | 0.025 | 0.090 10.0 2180 2180
I -0.024 | 0.040 | 0.027 | 0.120 1M1 2180 2180
I -0.028 | 0.046 | 0.030 | 0.120 12.2 2180 2 180
I -0.036 | 0.054 | 0.035 | 0.150 13.8 2 050 2180
I —0.043 | 0.065 | 0.040 | 0.200 15.4 1380 1910
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Nut model: ZFT

NSK

6-¢11 drill thru

View X-X

c'bore $17.5x11

Screw shaft 636
Lead 10

Unit: mm

Ball screw sj

pecifications

Shaft dia. x Lead / Direction of turn

36 x 10/ Right

Preload / Ball recirculation

Z-preload / Return tube

Ball dia. / Ball circle dia. 6.35/37
Screw shaft root diameter 304
Effective turns of balls 25x1
Accuracy grade / Preload C5/7
Basic load | DynamicC, 27 200
rating
(N) StaticC,, 61300

Preload (N) 2 060
Dynamic friction torque, median,

59.0
(N-cm)

Spacer ball None
Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 32
Standard volume of grease replenishing (cm’] 16

Recommended support unit

For drive side
(Fixed)

For opposite to drive side
(Simple)

WBK30DF-31H (round)

WBK25DF-31H (round)

Finished shaft end SA Type (Fine lead)
L
WGLRIER 2, o
. "235 710019 A Seals (two places) R /10.022]A] /10013 [E
wo| ool 1] 1.35%"
c$§ ?% 272”= X=
8y
Shape Il =H= T O%%
‘”ﬁzf I 2 o e
To0T8IAl T._g_._SEE_ 8 ﬁ%—
Shape I oo = =”= \ (4l @ 2 E L 10
L
iy HO.3=H= []0.013]A} o M30x1.5 /| 26 |
10 max. 85 18 ¥
I
.26 |\ M25x1.5 103 {1]0.006[E]
[L[0.006[F]
E— L; (hardened) 20, 89 61
89 L 150
L
Stroke
Screw shaft length
Ball screw No. Nominal Maxi
omina aximum L L L
W3604SA-1Z2-C5210 350 370 480 500 670
W3606SA-1Z-C5Z10 550 570 680 700 870
W3609SA-1Z-C5Z210 850 870 980 1 000 1239
W3613SA-1Z2-C5210 1250 1270 1380 1400 1639
W3617SA-12-C5210 1650 1670 1780 1800 2 039

Notes:
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1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See

page D13 for details.

3. Contact NSK if the permissible rotational speed is to be exceeded.

Unit: mm
i Shaft run- Permissible rotational speed N (min-)
Lesfftwasfltde -ead acouracy out*+ | Mass Supporting condition
end T e v, Lt kg Fixed - Simple support Fixed - Fixed
il -0.012 | 0.027 | 0.020 | 0.040 7.4 1940 =
il -0.016 | 0.035 | 0.025 | 0.050 8.8 1940 —
I -0.024 | 0.040 | 0.027 | 0.065 | 11.1 1940 1940
I -0.033 | 0.054 | 0.035 | 0.100 | 13.9 1940 1940
I -0.043 | 0.065 | 0.040 | 0.130 | 16.6 1510 1940
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Finished shaft end SA Type (Fine lead) Nut model: DFT NSK |

Screw shaft 036
Lead 10
" = Unit: mm
0018 16‘33‘5 _ Ball screw specifications
o] i 135“3". ﬂ ol Hx +16] rd0022lAl /10013 [E] c%r:a1;1n£.tshxr:]1 Shaft dia. x Lead / Direction of turn 36 x 10/ Right
°$§ SlE et {lwo places X=h Preload / Ball recirculation | D-preload / Return tube
0 Ball dia. / Ball circle dia. 6.35/37
Shape I o °3§ Screw shaft root diameter 304
hos o5 ] ot Effective turns of balls 2.5x2
0018 2 % Ogg_ Accuracy grade / Preload Cs/Z
c1 °§§ C1 Basic load | DynamicC, 49300
Shape I €23 . : | i@ d|J2 E LA ) (oil hole) rating
(N) StaticC,, 123 000
o2 RO3 0013 e M30x1.5/| 26 |
10 | ™ 91 o 78 18 Preload (N) 3430
31722_2_ Mzstl 193 0.006 Dynamic friction torque, median, 930
] [F} View X-X (N-cm)
110.006[F]
L; (hardened 20 104 61 Spacer ball None
104 Ly 165 Factory-packed grease Refer to Notes 2.
Lo Internal spatial volume of nut (cm?) 64
Standard volume of grease replenishing (cm’] 27
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Fixed)
WBK30DFD-31H (round) | WBK25DFD-31H (round)
Unit: mm
Strok ] il o . -
roke Screw shaft length Left side Lead accuracy Shaftitin Mass Permissible rotatuonal spged N (min-')
Ball screw No. ) ) shaft out Supporting condition
Nominal Maximum q T, ka) = . ; }
L, L, L, en T e, v, Fixed - Simple support Fixed - Fixed
W3604SA-2D-C5Z210 250 280 480 500 685 I -0.012 | 0.027 | 0.020 | 0.040 9.3 1940 ==
W3606SA-2D-C5Z210 450 480 680 700 885 i -0.016 | 0.035 | 0.025 | 0.050 10.7 1940 —
W3609SA-2D-C5Z210 750 780 980 1 000 1269 I -0.024 | 0.040 | 0.027 | 0.080 13.1 1940 1940
W3613SA-2D-C5Z10 1150 1180 1380 1400 1669 I -0.033 | 0.054 | 0.035 | 0.100 15.9 1940 1940
W3617SA-2D-C5210 1 550 1580 1780 1800 2 069 I -0.043 | 0.065 | 0.040 | 0.130 18.6 1 600 1940

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Nut model: ZFT

NSK

6-¢9 drill thru

39

View X-X

(oil hole)

c'bore $14x8.5

Screw shaft 40
Lead 5
Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 40 x 5/ Right
Preload / Ball recirculation | Z-preload / Return tube
Ball dia. / Ball circle dia. 3.175/40.5
Screw shaft root diameter 37.2
Effective turns of balls 25x2
Accuracy grade / Preload C5/7
Basic load | DynamicC, 20200
rating
(N) StaticC,, 70 600

Preload (N) 1420
Dynamic friction torque, median,

29.5
(N-cm)

Spacer ball None
Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 14
Standard volume of grease replenishing em) 7

Recommende

d support unit

For drive side, for opposite to drive side
(Fixed)

WBK30DF-31H (round)

Finished shaft end SA Type (Fine lead)
L
Tont614] 2

o 170'75 [/T0.019 [AR Seals (two places) ExaC]| —/10.018[4] T0.013[E]

B 1.75%"

T a

Shape Il =§§ :‘ L: — °§§
c1 o3 |‘/ c1 ot o
[lo0t8[Al g ?g;%* TR L &
o1 c1 \ ML
Shape I -0 °§§ :”: W @ 42 B i 1o
W 3 HO,S:“: [ooia[A |x~<4 M30x1.5 /| 26 |
10 max. 74 15!
g2} F o
.26 |\M30x15 []0.006]E]
[L[0.006]F]
L; (hardened) 20 89 61
89 L 150
L
Stroke
Screw shaft length
Ball screw No. Nominal Maxi
omina aximum
i Ximu L L L

W4003SA-1Z2-C525 250 284 380 400 572
W4005SA-1Z-C5Z5 450 484 580 600 772
W4007SA-1Z2-C525 650 684 780 800 1039
W4009SA-1Z-C525 850 884 980 1000 1239
W4011SA-12-C525 1 050 1084 1180 1200 1439
W4015SA-1Z-C525 1450 1484 1580 1600 1839

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See

page D13 for details.

3. Contact NSK if the permissible rotational speed is to be exceeded.

B255

Unit: mm
i Shaft run- Permissible rotational speed N (min-)
Lesf;;‘ltde -ead accuracy out*s | Mass Supporting conZition
end T e, v, L kol Fixed - Simple support Fixed - Fixed
I -0.009 | 0.025 | 0.020 | 0.035 6.3 1750 —
I -0.014 | 0.030 | 0.023 | 0.040 8.1 1750 —
I -0.019 | 0.035 | 0.025 | 0.065 10.3 1750 1750
I -0.024 | 0.040 | 0.027 | 0.065 12.2 1750 1750
I -0.028 | 0.046 | 0.030 | 0.080 14.0 1750 1750
I -0.038 | 0.054 | 0.035 | 0.100 17.7 1750 1750
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Finished shaft end SA Type (Fine lead) Nut model: ZFT NSK

Screw shaft 40
Lead 8
Lo Unit: mm
22 a Ball screw specifications
o 1218 [oste [aH Seals (two places) XN —/T008]A]  ~/T0013 [E] 6-69 il tru Shat dia. x Lead / Direction of tum 40 x 8/ Right
g 1'7_5;1 X opore #1485 Preload / Ball recirculation | Z-preload / Return tube
oo — - o Ball dia. / Ball circle dia. 4.762 /40.5
Shape I 3 7L: | ] =5 Screw shaft root diameter 35.5
a A0S o y - . o1 o | ¢t Effective turns of balls 25x2
7078 Vi i7§§§7 A E o% 2 A Accuracy grade / Preload Cs/Z
c1 NI \ HE - i Basic load | DynamicC. 34 900
—1 N : 2 -
Shape[ o) ; a%é r: — E @ L2 E L2 10 = (oil hole) rating
:“’02 RO3 :L: [L[0015[Al | ! _M30x15/| 26 | (N) StaticC, 103 000
o Emax' 18 18 4 Preload (N) 2 450
-)_2; M30x1.5 1 :L{0.006|E] Dynamic friction torque, median,
- View XX (N-cm) 640
[10.006
L 2 89 61 Spacer ball None
& L . 150 Factory-packed grease Refer to Notes 2.
* Internal spatial volume of nut (cm?) 27
Standard volume of grease replenishing em) 14
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK30DF-31H (round)
Unit: mm
Stroke i - Permissible rotational speed N (min-
Screw shaft length Left side Lead accuracy Shaft iﬂn Mass : pee (rinc)
Ball screw No. Nominal Maxi shaft out (kg) Supporting condition
omina aximum
L, L, L, end T e, v, L Fixed - Simple support|  Fixed - Fixed .
W4003SA-2Z-C5Z8 200 243 380 400 572 I -0.009 | 0.025 | 0.020 | 0.035 7.4 1750 —
W4005SA-2Z-C5Z8 400 443 580 600 772 I -0.014 | 0.030 | 0.023 | 0.040 9.2 1750 —
W4007SA-2Z-C5Z8 600 643 780 800 1039 I -0.019 | 0.035 | 0.025 | 0.065 11.3 1750 1750
W4009SA-2Z-C528 800 843 980 1000 1239 I -0.024 | 0.040 | 0.027 | 0.065 13.1 1750 1750
W4011SA-2Z-C5Z8 1000 1043 1180 1200 1439 I -0.028 | 0.046 | 0.030 | 0.080 14.9 1750 1750
W4015SA-22-C5Z8 1400 1443 1580 1600 1839 I -0.038 | 0.054 | 0.035 | 0.100 18.5 1750 1750

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end SA Type (Fine lead) Nut model: ZFT NSK \

Screw shaft 940
Lead 10
L Unit: mm
VLR 2 " : Ba.ll §crew specifications :
. 170.‘75 Seals (two places) X 005 OO 6-411 drill thru Shaft dia. x Lead / Direction of turn 40 x 10/ Right
v?ij 1.75% Xy coore ¢17.5x11 Preload / Ball recirculation | Z-preload / Return tube
o ‘ﬁ”: Ball dia. / Ball circle dia. 6.35/41
Shape 11 i;(f; ‘ ag% Screw shaft root diameter 34.4
c1%p03 =“= f‘ ) ¢ o ] o Effective turns of balls 26x1
max. = — | /7) /7) o " 2 Accuracy grade / Preload Cs/7Z
NS (R (R & O/ A i -8 o= Mo
o1 ot =”=\ I [/ Basic load | PynamicC, 28600
gf}f_ \ : ; I 02 Ro /8 rating
SR s i e M ot N | staticc, 68 600
%2 ROS 0015 M30x1.5/| 26 |
10 \ ma. P D Preload (N) 2160
*1—22; M30D><15 103 [1T0.006]E] Dynamic friction torque, median, 64.0
H ; 006 View X-X (N-cm) '
L[ 0.
L; (hardened) 20 89 61 Spacer ball None
89 L 150 Factory-packed grease Refer to Notes 2.
L Internal spatial volume of nut (cm?) 30
Standard volume of grease replenishing em) 15
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK30DF-31H (round)
Unit: mm
Stroke i haft run- Permissible rotational speed N (min-'
Screw shaft length Left side Lead accuracy Sha tiﬂn Mass : pee (min7)
Ball screw No. Nominal Maxi shaft out (kg) Supporting condition
omina aamum L, L, L, end T e v, Lt Fixed - Simple support Fixed - Fixed .
W4004SA-1Z2-C5Z210 350 370 480 500 672 | -0.012 | 0.027 | 0.020 | 0.040 8.7 1750 =
W4005SA-3Z2-C5Z210 450 470 580 600 772 | -0.014 | 0.030 | 0.023 | 0.040 9.6 1750 —
W4006SA-1Z2-C5Z210 550 570 680 700 872 o -0.016 | 0.035 | 0.025 | 0.050 10.4 1750 =
W4007SA-32-C5210 650 670 780 800 1039 I -0.019 | 0.035 | 0.025 | 0.065 1.7 1750 1750
W4009SA-32-C5210 850 870 980 1 000 1239 I -0.024 | 0.040 | 0.027 | 0.065 13.4 1750 1750
W4011SA-32-C5210 1050 1070 1180 1200 1439 I -0.028 | 0.046 | 0.030 | 0.080 15.1 1750 1750
W4013SA-1Z-C5Z210 1250 1270 1380 1400 1639 I -0.033 | 0.054 | 0.035 | 0.100 | 16.9 1750 1750
W4015SA-32-C5210 1450 1470 1580 1600 1839 I -0.038 | 0.054 | 0.035 | 0.100 18.6 1750 1750
W4017SA-1Z-C5Z10 1650 1670 1780 1800 2 039 I -0.043 | 0.065 | 0.040 | 0.130 20.3 1710 1750
W4023SA-1Z-C5210 2 250 2270 2 380 2 400 2 639 I -0.057 | 0.077 | 0.046 | 0.170 25.5 940 1320

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end SA Type (Fine lead) Nut model: DFT NSK |

Screw shaft 940
- L Lead 10
22 @ Unit: mm
11‘35 (/10,025 [A] % * 6] r710022[A]  H/T0.013 [E] 6-11 drill thry Ball screw specifications
1'7_5(;1 Seals (two places X=h dbare ¢17.511 Shaft dia. x Lead / Direction of tum 40 x 10/ Right
o §=”= Preload / Ball recirculation | D-preload / Return tube
Shape It S8t . =§§ Ball dia. / Ball circle dia. 6.35/41
C1’Ro3 =“: c1 1 ¥ o1 Screw shaft root diameter 34.4
e of 229 3 Py — A Effective turns of balls 25x2
0018 N9 ??9'\;7 I A Nigk °3 i Accuracy grade / Preload C5/Z
c1 ot \ ’ ' /
; - | i = | 2 i DynamicC, 52 000
Shapeﬁj AR :}% ‘ L AE| 2 B 2 |0 (il hole) Barsalgrlgad
s R03 [LI0.015]A] _M30x1.5/| 26 | (N) StaticC,, 137 000
10 J. max. 91 6 78 18 X~ 47
2 [l 193 Preload (N) 3630
.26 |\ M30x1.5 ) Dynamic friction torque, median,
View X-X 108
0.006 - (N-cm)
Ly (hardened) 20 104 61 Spacer bal None
104 L. 165
L Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 59
Standard volume of grease replenishing (cm’] 30
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK30DFD-31H (round)
Unit: mm
Stroke ; haft run- Permissible rotational speed N (min-)
Screw shaft length Left side Lead accuracy she tiﬂn Mass - p' -
Ball screw No. shaft out ka) Supporting condition
. . g
Nominal | Maximum L L L end T e, v | U Fixed - Simple support|  Fixed - Fixed .
W4004SA-2D-C5Z210 250 280 480 500 687 I -0.012 | 0.027 | 0.020 | 0.040 11.0 1750 —
W4005SA-4D-C5Z210 350 380 580 600 787 I -0.014 | 0.030 | 0.023 | 0.040 11.9 1750 —
W4006SA-2D-C5Z210 450 480 680 700 887 il -0.016 | 0.035 | 0.025 | 0.050 12.7 1750 —
W4007SA-4D-C5210 550 580 780 800 1069 I -0.019 | 0.035 | 0.025 | 0.065 14.1 1750 1750
W4009SA-4D-C5Z210 750 780 980 1 000 1269 I -0.024 | 0.040 | 0.027 | 0.080 15.8 1750 1750
W4011SA-4D-C5Z10 950 980 1180 1200 1469 I —0.028 | 0.046 | 0.030 | 0.080 | 17.5 1750 1750
W4013SA-2D-C5Z10 1150 1180 1380 1400 1669 I —0.033 | 0.054 | 0.035 | 0.100 | 19.3 1750 1750
W4015SA-4D-C5210 1350 1380 1580 1600 1869 I -0.038 | 0.054 | 0.035 | 0.100 21.0 1750 1750
W4017SA-2D-C5Z10 1 550 1580 1780 1800 2 069 I -0.043 | 0.065 | 0.040 | 0.130 22.7 1750 1750
W4023SA-2D-C5Z10 2 150 2180 2 380 2 400 2 669 I -0.057 | 0.077 | 0.046 | 0.170 27.9 980 1370

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end SA Type (Fine lead) Nut model: ZFT NSK \

Screw shaft 40
Lead 12
Seals (two places) s =]a —/l00021A] L0013 E 6-¢11 drill thru Unit: mm
X= cbore ¢17.5x11 Ball screw specifications
Shaft dia. x Lead / Direction of turn 40 x 12 / Right
] £ Preload / Ball recirculation | Z-preload / Return tube
} ?Qi Ball dia. / Ball circle dia. 7.144/41.5
c1 c1 i c1 1 ot
— =H e = — ; Screw shaft root diameter 34.1
@t fe | T -3 -8 & Effective turns of balls 25x% 1
\ R0.3 :“ Ik Accuracy grade / Preload C5/Z
w02 max. H w2
10 e\ A ‘ A @ A2 [ L 10 Basic load | DynamicC., 33 600
.26 |\ M30x1.5 [L[0.015[A] M30x1.5/| 26 | rating
99 18] X~ (N) StaticC,, 77 500
0.006[F] 1 L[0.006 [E] Preload (N) 2 550
View X-X Dynamic friction torque, median,
L; (hardened) 20 89 61 (N-cm) 83.0
89 L 150 Spacer ball None
L Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 33
Standard volume of grease replenishing (cm’] 17
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK30DF-31H (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-1)
Screw shaft length Lead accuracy out ** Mass - —
Ball screw No. Nominal Maxi (ko) Supporting condition
omina aximum . . . .
L L, L, T e, v, L Fixed - Simple support Fixed - Fixed .
W4006SA-3Z-C5212 500 bb6 680 700 939 -0.016 0.035 0.025 0.050 11.6 1750 1750
W4009SA-5Z-C5212 800 856 980 1000 1239 -0.024 0.040 0.027 0.065 14.2 1750 1750
W4013SA-3Z2-C5212 1 200 1 256 1380 1400 1639 -0.033 0.054 0.035 0.100 17.7 1750 1750
W4017SA-3Z-C5212 1600 1 656 1780 1800 2 039 -0.043 0.065 0.040 0.130 | 21.2 1710 1750
W4024SA-1Z2-C5212 2 300 2 356 2 480 2 500 2 739 -0.060 0.077 0.046 0.170 27.2 870 1210

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end SA Type (Fine lead) Nut model: DFT NSK

Screw shaft 940
Lead 12
0025 [A- Seals (two places) xxla —lo022A] 003 [E 6411 drill thru Unit: mm
X= cbore $17.5x11 Ball screw specifications
Shaft dia. x Lead / Direction of turn 40 x 12 / Right
| sg Preload / Ball recirculation | D-preload / Return tube
g Ball dia. / Ball circle dia. 7.144 /415
c o —I- & ¢l ol .
5 =1 ol N o Screw shaft root diameter 34.1
& 1 =§§ 3 3?% z %3 Effective turns of balls 25x2
Hoa:l Accuracy grade / Preload Cs/Z
402 max. 402
fo] | 2 A ' | lm@| ]l @ 2 o (oil hole) Basic load | DynamicC, 61000
|26 |\M3ox1.5 [L[0.015]A] M30x1.5 /| 26 | rating
105 12 90 18] X (N) StaticC,, 155 000
225 Preload (N) 4310
View X-X Dynamic friction torque, median, 3
L; (hardened) 20 104 61 (N-cm) 137
104 Lo 165 Spacer ball None
L Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 76
Standard volume of grease replenishing (cm’] 38
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK30DFD-31H (round)
Unit: mm
Stroke Shaft run- issi ; i1
Screw shaft length Lead accuracy out ** Mass Permissible rota’gonal sp('e'ed N {min)
Ball screw No. ) ) Supporting condition
Nominal Maximum t (kg) . . . .
L L, L, T e v, Fixed - Simple support Fixed - Fixed .
W4006SA-4D-C5Z212 400 448 680 700 969 -0.016 0.035 0.025 0.050 14.8 1750 1750
W4009SA-6D-C5212 700 748 980 1000 1269 -0.024 0.040 0.027 0.080 17.4 1750 1750
W4013SA-4D-C5212 1100 1148 1380 1400 1669 -0.033 0.054 0.035 0.100 20.9 1750 1750
W4017SA-4D-C5212 1500 1548 1780 1800 2 069 -0.043 0.065 0.040 0.130 24.3 1750 1750
W4024SA-2D-C5212 2 200 2 248 2 480 2 500 2 769 -0.060 0.077 0.046 0.170 30.4 910 1270

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end SA Type (Fine lead) Nut model: ZFT NSK \

Screw shaft g45
Lead 10
[10.018]A] [/10.025 [A] Seals (two places) A% %6 —/10022]A] /10015 [E] 6-g11 drill thru Unit: mm
Xt c'bore ¢17.5x11 Ball screw specifications
Shaft dia. x Lead / Direction of turn 45 x 10/ Right
ﬂ || gg Preload / Ball recirculation | Z-preload / Return tube
1 : ' o1 ?‘% Ball dia. / Ball circle dia. 6.35/46
el | t C1 c1 -
— :“ R - — Screw shaft root diameter 394
$ =" °$§ ‘| 58 e % $ Effective turns of balls 25x1
204 :‘, \ Accuracy grade / Preload Cs/Z
g8 max. H 08
12 NIC I i A @ | Jz [E / NiCN 12 Basic load | DynamicC, 29900
|30 |\ M35x1.5 M35x1.5 /| 30 | rating
85 18) X< (N) StaticC, 77 300
0.0061]F] 108 []00061E] Preload (N) 2260
View X-X Dynamic friction torque, median, 690
L (hardened) 20 % 63 (N-cm) '
92 L 155 Spacer ball None
L Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 33
Standard volume of grease replenishing (cm’] 17
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK35DF-31H (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-
Screw shaft length Lead accuracy out ** Mass - p' y ( )
Ball screw No. Supporting condition
Nominal Maximum 1/ ka) = : . .
L L, L, T e v, Fixed - Simple support Fixed - Fixed .
W4506SA-1Z-C5Z210 550 568 680 700 947 -0.016 0.035 0.025 0.050 13.4 1550 1550
W4509SA-1Z-C5Z10 850 868 980 1000 1247 -0.024 0.040 0.027 0.065 16.7 1550 1550
W4513SA-1Z-C5Z210 1 250 1268 1380 1400 1647 -0.033 0.054 0.035 0.100 21.2 1 550 1 550
W4517SA-1Z-C5Z210 1650 1668 1780 1800 2 047 -0.043 0.065 0.040 0.130 25.6 1550 1550
W4524SA-1Z-C5210 2 350 2 368 2 480 2 500 2 747 -0.060 0.077 0.046 0.170 33.4 990 1390

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end SA Type (Fine lead) Nut model: ZFT NSK \

Screw shaft 950
7T 0,025 [A} Seals (two places) Hx %) 022l /oo [E 6-411 dril thru Leaq 10
c'bore $17.5x11 Unit: mm
X= Ball screw specifications
- 20 Shaft dia. x Lead / Direction of turn 50 x 10/ Right
| °°“<§ Preload / Ball recirculation | Z-preload / Return tube
o1 e ‘ ;/ . C1 c ¢ Ball di i i
— =” — I 3 _ all dia. / Ball circle dia. 6.35/51
38 853 L8 ] : Screw shaft root diameter 44.4
T — =“ * ‘ Effective turns of balls 25x1
- ﬁg.xsl ; ! s Accuracy grade / Preload C5/2
14 sl A n A @ |12 E 18 14 (oil hole)
Basic load | DynamicC, 31800
.30 |\ M40x1.5 0.015]A} e M40x1.5 /| 30 | rating
85 18 51
103 (N) StaticC,, 87 400
0.006 0.006
View X-X Preload (N) 2 450
L, (hardened) 20 » 78 Dynamic friction torque, median, 29.0
92 L 170 (N-cm) '
Lo Spacer ball None
Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 37
Standard volume of grease replenishing em) 19
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK40DF-31H (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-’
Screw shaft length Lead accuracy out ** Mass =S _l p' - (min)
Ball screw No. . . Supporting condition
Nominal Maximum 1! kg) = ) . .
L L, L, T e v, Fixed - Simple support Fixed - Fixed .
W5005SA-1Z2-C5210 450 468 580 600 862 -0.014 0.030 0.023 0.050 14.8 1400 1400
W5007SA-1Z-C5Z10 650 667 780 800 1062 -0.019 0.035 0.025 0.065 17.6 1400 1400
W5009SA-1Z2-C5210 850 868 980 1 000 1262 -0.024 0.040 0.027 0.080 20.3 1400 1400
W5011SA-1Z2-C5Z210 1050 1068 1180 1200 1462 -0.028 0.046 0.030 0.080 23.1 1400 1400
W5014SA-1Z-C5Z210 1 350 1368 1480 1500 1762 -0.036 0.054 0.035 0.100 | 27.3 1400 1400
W5019SA-1Z-C5Z10 1850 1 868 1980 2 000 2 262 -0.048 0.065 0.040 0.130 34.2 1400 1400
W5025SA-1Z-C5Z210 2 450 2 468 2 580 2 600 2 862 -0.062 0.093 0.054 0.170 42.5 1030 1400

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.

B269 B270



Finished shaft end SA Type (Fine lead) Nut model: ZFT NSK \

Screw shaft 950
Lead 10
[T 0.025 [l Seals (two places) [ x =16l r/10.022]A] /70015 [E] 6-¢11 drill thru Unit: mm
X=4 obore ¢17.5x11 Ball screw specifications
Shaft dia. x Lead / Direction of turn 50 x 10/ Right
‘_' =§§ Preload / Ball recirculation | Z-preload / Return tube
ol o ;/ . Ct c1 1 Ball dia. / Ball circle dia. 6.35/51
N NEE 2“ of =9 / ik 9 0 Screw shaft root diameter 44.4
M 1 4| ST 4 5 3 Effective turns of balls 2.5x2
Ro3| b Accuracy grade / Preload C5/Z
9 | max. : L 0
e — aoege B e Basic load | DynamicC, 57700
.30 |\ M40x1.5 [1]0.015]A} Y M40x1.5/| 30 | rating
145 18 (N) StaticC,, 175 000
163
0006 0.006 Preload (N) 4020
View X-X - "
e Dynamic friction torque, median,
L, (hardened) 20 107 78 (N-cm) 137
10 L L 185 Spacer ball None
: Factory-packed grease Refer to Notes 2.
Internal spatial volume of nut (cm?) 59
Standard volume of grease replenishing (cm’] 30
Recommended support unit
For drive side, for opposite to drive side
(Fixed)
WBK40DFD-31H (round)
Unit: mm
Stroke Shaft run- Permissible rotational speed N (min-)
Screw shaft length Lead accuracy out ** Mass - —
Ball screw No. Supporting condition
Nominal Maximum 1/ ka) = . . .
L L, L, T e v, Fixed - Simple support Fixed - Fixed .
W5005SA-2Z-C5Z210 350 408 580 600 892 -0.014 0.030 0.023 0.050 16.8 1400 1400
W5007SA-2Z-C5Z10 550 608 780 800 1092 -0.019 0.035 0.025 0.065 19.6 1400 1400
W5009SA-2Z-C5Z210 750 808 980 1 000 1292 -0.024 0.040 0.027 0.080 22.3 1400 1400
W5011SA-2Z-C5Z10 950 1008 1180 1200 1492 -0.028 0.046 0.030 0.080 25.1 1400 1400
W5014SA-2Z-C5Z210 1250 1 308 1480 1 500 1792 -0.036 0.054 0.035 0.100 29.3 1400 1400
W5019SA-2Z-C5Z10 1750 1 808 1980 2 000 2292 -0.048 0.065 0.040 0.130 36.2 1400 1400
W5025SA-22-C5210 2 350 2 408 2 580 2 600 2 892 -0.062 0.093 0.054 0.170 44.6 1 060 1400

Notes: 1. We recommend NSK support unit. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. See
page D13 for details.
3. Contact NSK if the permissible rotational speed is to be exceeded.
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B-3-1.4 Finished Shaft End Ball Screws Made of Stainless Steel KA Type

1. Order of the dimension tables

The tables begin with the smallest shaft
diameter ball screw, and proceeds to larger
sizes. If ball screws have the same shaft
diameter, those with smaller leads appear
first. Page numbers of shaft diameter and lead
combinations are shown in Table 1.

2. Dimension tables

The dimension tables show shapes/sizes as well

as specification factors of each shaft diameter/

lead combination. Tables also contain data as

follows:

@Stroke

Nominal stroke : A reference for your use.

Maximum stroke : The stroke limit that the nut
can move.

@Lead accuracy

Lead accuracy is C3 and C5 grades.
T : Travel compensation
e,: Tolerance on specified travel
v,: Travel variation

See "Technical Description: Lead Accuracy"

(page B37) for details of the codes.

@Permissible rotational speed

den : Limited by the relative peripheral
speed between screw shaft and
nut.

Critical speed: Limited by the natural frequency
of a ball screw shaft. Critical
speed depends on the supporting
condition of screw shaft.

The lower of the two criteria, the d-n and critical

speed, will determine the overall permissible

rotational speed of the ball screw. For details,
see "Technical Description: Permissible Rotational

Speed" (page B47).

Table 1 Combinations of screw shaft diameter and lead

Lead (mm) ; 5
Screw shaft diameter (mm)
6 B275
8 B277 B279
10 B281
12 B285
15
16 B295
20

B273

NSK

3. Material
A martensitic stainless steel is used. A special
heat treatment technology provides the ball
groove section with sufficient hardness which
produces high load carrying capacity and
durability.

4. Other

Seal of the ball screw, ball recirculating deflector,

and end cap are made of synthetic resin.

Consult NSK when using the ball screws under

extreme environments or special environments,

or using special lubricant or oil.

For special environments, see pages B70 and

D2. See pages B67 and D13 for lubricants.

Note: For details of standard stock products,
contact NSK.

4 B 10 20
B283
B287 B289
B291 B293
B297
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Finished shaft end stainless steel product KA Type

(Fine lead)

Nut model: MPFD

NSK

M3x0.5

4-$3.4 drill thru
30°

(oil hole)
30°

16

View X-X

[i
R,
%

Screw shaft g6

Lead 1
Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of tum 6 x 1/ Right
Preload / Ball recirculation | P-preload / Deflector (bridge)
Ball dia. / Ball circle dia. 0.800/6.2
Screw shaft root diameter 5.2
Effective turns of balls 1x3
Accuracy grade / Preload C3/Z
Basic load |Dynamic C, 470
rating
(N) Static C, 680
Axial play 0
Preload (N) 24.5
Dynamic friction torque,
1.3 orless
(N-cm)
Spacer ball None
Factory-packed grease Refer to Notes 1.

(15) Ls (stroke range) 8 2,
8
{/10.008]A] [#/[ = [GH| [ 0.009 [AH f—b: X= 710.008]A]
: - T =Gyl 5
T ) 0| ) C0.2 %
] . ! . g
.- o | ) S ] ol sso |
3 L3 A % | LA Qe |
nﬁox2 *’J'Z ”’J‘Z R1 RO.2
=401 - - max L
% - [[0.008[4] T E oxo.7s
2 15 6| x4
45) 21 [1]0.0025]E]
[1]0.0025]F}
L 3
Ly @ 225 75
9 Ly 30
Lo
Stroke L,
Thread length
Ball screw No. Nominal Maxi
omina aximum
L, L, L, L,
WO0601KA-3PY-C321 100 102 125 128 135 174

Unit: mm
Shaft run- Permissible rotational speed N (min-1)
Lead accuracy out ** Mass - —
(ko) Supporting condition
T e v, L Fixed - Simple support
0 0.010 0.008 0.025 0.06 3000

Notes:

See page D13 for details.
Use of NSK Clean Grease LG2 is recommended.
2. Ball nut does not have seal.
3. Contact NSK if the permissible rotational speed is to be exceeded.

B275

1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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Finished shaft end stainless steel product KA Type

(Fine lead)

Nut model: MPFD

NSK

Screw shaft o8

Lead 1
Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of tum 8 x 1/ Right
Preload / Ball recirculation | P-preload / Deflector (bridge)
Ball dia. / Ball circle dia. 0.800/8.2
Screw shaft root diameter 7.2
Effective turns of balls 1x3
Accuracy grade / Preload C3/Z
Basic load |Dynamic C, 545
rating
(N) Static C, 955
Axial play 0
Preload (N) 294
Dynamic friction torque,
1.8 or less
(N-cm)
Spacer ball None

Factory-packed grease

Refer to Notes 1.

Recommended support unit

For drive side
(Fixed)

For opposite to drive side
(Free)

WBK08-01C (square, clean)

WBK08S-01C (square, clean)

WBKO08-11C (round, clean)

(20) Ls (stroke range) &
/10.008]A] a5
- —-— * o|
A T Bt o2 :é
S cla— 7 | 7 ' Q05 cos
g T A T el e
Ly LA L Y e \ L__ Iy
7 08 o —Lk | 14 | Ro.2 /
*31. A\ @l - max. [E] 9
08 - -
01 1(4) [ Mg
.68 | 1521 6],
[L[0.0025[F}
L 4
L (8) 27 10
9 La 37
Lo
Stroke L,
Thread length
Ball screw No. Nominal Maxd
omina aximum
L, L L, L,
W0802KA-1PY-C321 150 155 190 194 202 248

Unit: mm
Lead accuracy Shaftilin- " Permissible rotational speed N (min-1)
out (s;s Supporting condition
€ Vy t Fixed - Simple support
0 0.010 0.008 0.035 | 0.12 3000

Notes:

Use of NSK Clean Grease LG2 is recommended.
2. Ball nut does not have seal.
3. Contact NSK if the permissible rotational speed is to be exceeded.

B277

1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
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NSK

Screw shaft o8

(Fine lead) Nut model: MPFD

Finished shaft end stainless steel product KA Type

Lead 2
Unit: mm
(22) Ls (stroke range) M3x0.5 Ball screw specifications
o 3(82 hole) Shaft dia. x Lead / Direction of turn 8 x 2/ Right
/10.008[A] /10,009 |A . Selals 3, 3.4 drill thru Preload / Ball recirculation | P-preload / Deflector (bridge)
— (two places) T Ball dia. / Ball circle dia. 1200/83
Dg; AK, | ':'—? Screw shaft root diameter 6.9
3 —- | al -
c0.2 R ] . Effective turns of balls 1x3
" N —I— 7 I'Iﬁ ‘:Jﬁ:==1 r,_ cos C0.5 A o/ Preload 372
£ T\ wiﬁg,}g:i: N / I | el P ccuracy grade / Preloa
3 LA LLTTSE i L = ik -
- i 2l i .::J‘ ‘L_— ¥ T~Pcp Basic load | Dynamic C, 1080
C0.5| ||R02 l ¥ L 23 ’
[F max.| __ b/ o\ : Lk RO.2 9 rating
. | ~ _ =
_0.3‘ — = } me B / (N) Static G, 1630
01 - |_, T - 4
6.% -LI0.008]A x< W1 Axial play 0
2228 6 20 Preload (N) 49.0
[]0.0025]F] Dynamic friction torque,
View X-X 2.0orless
L 4 (N-cm)
9 L 1 (8) 21 = 10 Spacer ball None
L, Factory-packed grease Refer to Notes 1.
Internal spatial volume of nut {cm?) 0.34
Standard volume of grease replenishing (cm’] 0.17
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Free)
WBK08-01C (square, clean) |WBK08S-01C (square, clean)
WBK08-11C (round, clean)
Unit: mm
Stroke L, Shaft run- Permissible rotational speed N (min-1)
Thread length Lead accuracy out ** Mass - —
Ball screw No. kal Supporting condition
Nominal Maximum g - ;
L L, L, L, T e, V, U Fixed - Simple support
WO0802KA-5PY-C3Z2 150 154 190 194 202 248 0 0.010 0.008 0.035 0.13 3000

Notes: 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
Use of NSK Clean Grease LG2 is recommended.
2. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end stainless steel product KA Type (Fine lead) Nut model: MPFD NSK

Screw shaft 610
Lead 2
Unit: mm
0 N .
(33) Ls (stroke range) 14 10" . Ba.II §crew specifications :
Shaft dia. x Lead / Direction of turn 10 x 2 / Right
[7T0.009 [Al Seals 0.007 Preload / Ball recirculation | P-preload / Deflector (bridge)
(two paces Ball dia. / Ball circle dia. 1.200/10.3
03."\) P L 2 Screw shaft root diameter 8.9
¥ -
02 ‘f__& I 1 T > e C05005 Effective turns of balls 1%x3
g i VT o esglf] IR 7 |szw | g
EERY 2 35— - 188 8o Accuracy grade / Preload C3/Z
i AR i B | aqé
c0.5||(Ro.2 I [ 1" [t ’
max. l‘ _J“ f0.2 . Basic load |Dynamic C, 1210
L o : . ) ’
B Lllos - 10.008 A} Wha o’ E rating
o 03 gl X (width of flats) | | |ga| ~ £-M8x1 (N) Static G, 2110
= 29 22
) Axial play 0
L[0.0025]F 1 L 4 —View X-X_ Preload (N) 58.8
L e 2 10 Dynamic friction torque
9 Lo 37 ' 0.10-2.5
L (N-cm)
Spacer ball None
Factory-packed grease Refer to Notes 1.
Internal spatial volume of nut (cm?) 0.44
Standard volume of grease replenishing (cm’] 0.22
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Free)
WBK08-01C (square, clean) |WBK08S-01C (square, clean)
WBK08-11C (round, clean)
Unit: mm
Stroke L. Shaft run- Permissible rotational speed N (min-)
Thread length Lead accuracy out ** Mass - —
Ball screw No. ) ) Supporting condition
Nominal Maximum 1t (ka) _ :
L, L, L, L, T e v, Fixed - Simple support
W1002KA-3PY-C3Z2 200 203 250 254 262 308 0 0.012 0.008 0.030 0.22 3000
Notes: 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
Use of NSK Clean Grease LG2 is recommended.
2. Contact NSK if the permissible rotational speed is to be exceeded.
B282
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Nut model: PFT

NSK

Screw shaft 10
Lead 4

Unit: mm

Ball screw specifications

Finished shaft end stainless steel product KA Type (Fine lead)
(37) Ls (stroke range) 13 .
12«025
[/10.007]A] /10.010 [AH Seals 5)(41 171 0.005 [E
. /(twoplaces) -
(R 1: i
1 . :
02 I 4'/[ cop 005 | cos
& I e i 420 F o
% I X 24 | 99%_ ! -3 E-i?; S %
cos||f | RO2 i ] AR 1% RO.2
o' max. -~ ! 5)  |max 10
A 0.9 \ 3 i«—»
7+§1 L-% EI M10x1
: ’ 4 |10,
34 X<
0.003 L 5 0.003
L (10) 30 15
10 Ly 45
L
Stroke L,
Thread length
Ball screw No. Nominal Maxi
omina aximum
L, L, L, L,
W1001KA-3P-C324 100 110 160 165 175 230
W1003KA-3P-C324 300 310 360 365 375 430

M6x1.0 Shaft dia. x Lead / Direction of turn 10 x 4 / Right
o 0 (oil hole) Preload / Ball recirculation | P-preload / Return tube
4-¢4.5 drill thry Ball dia. / Ball circle dia. 2.000/10.3
c'bore ¢8x4 -
Screw shaft root diameter 8.2
Effective turns of balls 25x1
\ W Accuracy grade / Preload C3/Z
Basic load |Pynamic C, 2280
rating
(N) Static C, 3290
28 Axial play 0
View X-X Preload (N) 98.1
Dynamic friction torque,
0.5-3.9
(N-cm)
Spacer ball None
Factory-packed grease Refer to Notes 1.
Internal spatial volume of nut {cm?) 0.8
Standard volume of grease replenishing lem) 0.4
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Free)
WBK10-01C (square, clean) |WBK10S-01C (square, clean)
WBK10-11C (round, clean)
Unit: mm
Shaft run- Permissible rotational speed N (min-1)
Lead accuracy out ** Mass - —
kal Supporting condition
g . .
T e v, L Fixed - Simple support
0.010 0.008 0.030 0.29 3 000
0.013 0.008 0.050 0.39 3000

Notes: 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
Use of NSK Clean Grease LG2 is recommended.
2. Contact NSK if the permissible rotational speed is to be exceeded.
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Nut model: MPFD

NSK

Screw shaft 612
Lead 2

Unit: mm

Ball screw specifications

Finished shaft end stainless steel product KA Type (Fine lead)
(38) Ls (stroke range) S
12
/T 0.010 [A Seals 3 [ % %G| ; i 770.005 [E
. (two places) | | X<k i ;
89 r ) r
b I N \V ___K co2 05 | cos
VT ol sl 1 5 | sz0 55
i A 8 N I '
cosl|poz T __JJv " v ' _ mmE
5= — [/ e Ll
09° LJ I -
s LLo00BAHT 4 M10x1
39 23 |6
ke (width of flats) | {7)| 5
[170.003[E]
. (10 30
10 45
LD
Stroke L,
Thread length
Ball screw No. Nominal Maxi
omina aximum
L, L, L, L,
W1201KA-3PY-C322 100 109 160 165 175 230
W1203KA-1PY-C322 250 259 310 3156 325 380

Shaft dia. x Lead / Direction of turn 12 x 2 / Right
(’;"_Isﬁgl-:) Preload / Ball recirculation | P-preload / Deflector (bridge)
Il
20 Ball dia. / Ball circle dia. 1.200/12.3
Screw shaft root diameter 10.9
Effective turns of balls 1%x3
I Accuracy grade / Preload C3/Z
¢ L
N 7/ 7%9 Basic load |Pynamic C, 1360
‘®\‘ ”®/ rating
N (N) Static G, 2680
] = Axial play 0
—Yiew XX Preload (N) 98.1
Dynamic friction torque,
04-34
(N-cm)
Spacer ball None
Factory-packed grease Refer to Notes 1.
Internal spatial volume of nut {cm?) 0.53
Standard volume of grease replenishing (cm’] 0.27
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Free)
WBK10-01C (square, clean) |WBK10S-01C (square, clean)
WBK10-11C (round, clean)
Unit: mm
Shaft run- Permissible rotational speed N (min-)
Lead accuracy out ** Mass - —
(ko) Supporting condition
T e v, a Fixed - Simple support
0.010 0.008 0.030 0.24 3000
0.012 0.008 0.040 0.36 3000

Notes: 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

See page D13 for details.

Use of NSK Clean Grease LG2 is recommended.

2. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end stainless steel product KA Type

(Fine lead)

Nut model: PFT

NSK

4-¢4.5 drill thru
c'bore ¢8x4

(40) Ls (stroke range) 12 3
12
[710.007]A] 7T0.010 [AH Seals [710.010]A]
= /(two places) o
e - | 7 ) g
w2 =1 1‘/ co2 €05 (o5
1| i 1L | . g
EE If Vo 539 || M) gs2
" s sl 5,
cob |, tRo2” " ! ! T Roa| /.
R | s
79 L TTo08TA L M10x1
30 (width of flats) | |(7
[1]0.003]F}~ 40
L 5
Ly (10) 30 15
10 Lo 45
Ly
Stroke L,
Thread length
Ball screw No. Nominal Maxi
omina aximum
Lt L1 La Lo
W1202KA-3P-C325 200 208 260 265 275 330
W1205KA-1P-C325 450 458 510 515 525 580

Notes:

See page D13 for details.
Use of NSK Clean Grease LG2 is recommended.
2. Contact NSK if the permissible rotational speed is to be exceeded.

B287

1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

Screw shaft 612
Lead 5
Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 12 x 5/ Right
Preload / Ball recirculation | P-preload / Return tube
Ball dia. / Ball circle dia. 2.381/12.3
Screw shaft root diameter 9.8
Effective turns of balls 25x%x1
Accuracy grade / Preload C3/Z
Basic load |Dynamic C, 3070
rating
(N) Static C, 4670

Axial play 0

Preload (N) 98.1
Dynamic friction torque,

1.0-44
(N-cm)

Spacer ball None
Factory-packed grease Refer to Notes 1.
Internal spatial volume of nut (cm?) 1.2
Standard volume of grease replenishing (cm’] 0.6

Recommended support unit
For drive side For opposite to drive side
(Fixed) (Free)
WBK10-01C (square, clean) |WBK10S-01C (square, clean)
WBK10-11C (round, clean)

Unit: mm
Shaft run- Permissible rotational speed N (min-1)
Lead accuracy out ** Mass - —
(ko) Supporting condition
e, v, U Fixed - Simple support
0.012 0.008 0.040 0.47 3000
0.016 0.012 0.065 0.66 3000
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" Finished shaft end stainless steel product KA Type (Medium lead) Nut model: LPFT NSK

Screw shaft 612
Lead 10
Unit: mm
Ball screw specifications
(44) Ls (stroke range) 1B 5, Shaft dia. x Lead / Direction of tum 12 x 10/ Right
- Seal Preload / Ball recirculation | P-preload / Return tube
: oS s — Ball dia. / Ball circle dia. 2381/125
) 82
- / 25 Screw shaft root diameter 10.0
89 _ I "8
W oco2 — :—,\_ 7 —— e C05 cos Effective turns of balls 25x1
< L \ . i/ — ’ Accuracy grade / Preload Cs5/Z
B i TTal T8 s l
3 ST e 9 | ]
Co3 |, TRO. 2” ’A\ H- T L T TRo2 Basic load |Dynamic C, 3070
3" [max. ——1/ j{ [ — -/ ; 10 rating
3 0.9 — | - L l max. /.10,
i o l . ' Ul - 5 (N) Static C,, 4790
79 - [L[o.010[AFL_Li IR M10x1
40 10 e (width of flats) | (7) Axial play 0
0.003[F L = 0.003 Preload (N) 98.1
21 (10) 20 15 Dynamic friction torque, 10-49
10 L 45 (N-cm)
L Spacer ball None
Factory-packed grease Refer to Notes 1.
Internal spatial volume of nut (cm?) 1.4
Standard volume of grease replenishing (cm’] 0.7
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Free)
WBK10-01C (square, clean) |WBK10S-01C (square, clean)
WBK10-11C (round, clean)
Unit: mm
Stroke L, Shaft run- Permissible rotational speed N (min-1) .
Thread length Lead accuracy out ** Mass - —
Ball screw No. ) ) Supporting condition
Nominal Maximum 1t (ka) . .
L, L, L, L, T e v, Fixed - Simple support
W1203KA-3P-C5Z10 250 253 310 31 325 380 0 0.023 0.018 0.050 0.56 3 000
W1205KA-3P-C5210 450 453 510 515 525 580 0 0.030 0.023 0.075 0.72 3000
Notes: 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
Use of NSK Clean Grease LG2 is recommended.
2. Contact NSK if the permissible rotational speed is to be exceeded.
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Finished shaft end stainless steel product KA Type (Medium lead) Nut model: LPFT NSK \

Screw shaft g15
Lead 10
Unit: mm
Ball screw specifications
M6x1.0 4-¢5.5 drill thru : racti ;
(48) Ls (stroke range) o (ol hole) _ bore $9.5x5.5 Shaft d\a.xLead/D|re?t|on of t.um 15 % 10/ Right
6X41 12 30 Preload / Ball recirculation | P-preload / Return tube
/10.014[A] 1—-7/ 0015 [A (Mgg?alzes) : T A 16 = /7\ Ball dia. / Ball circle dia. 3.175/15.5
T? . / 4 T? | [0.014] D% Screw shaft root diameter 12.2
oﬁg cos ! | :_ R \’J/Co.z 05 3 . 5 Effective turns of balls 25x1
T i1 B 1‘ L C0.5 N PCD
i | \/ H%&“’ i 3 N \/ = \/&( Accuracy grade / Preload Cs/7z
B2 g g S
= L] < /\ Basic load | Dynamic C, 5780
03;45 RO.2 =77 1 I 1 R T hOQ / rating
L o max. —-— '\ 1) —-:_r' ] max /
B, = X ' M@ @— [x [/ .10, (N) Static C,, 9430
1915] - T HeLS M2
NI Jioo.011 A ™ - Axial play 0
34
0004 51 X< 0004 [E] : Preload (N) 147
L (15 30 15 _View X-X D ic frict
' ynamic friction torque,
12 L 45 15-79
Lo (N-cm)
Spacer ball None
Factory-packed grease Refer to Notes 1.
Internal spatial volume of nut {cm?) 2.3
Standard volume of grease replenishing (cm’] 1.4
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Free)
WBK12-01C (square, clean) |WBK12S-01C (square, clean)
WBK12-11C (round, clean)
Unit: mm
Stroke L, Shaft run- Permissible rotational speed N (min-1) .
Thread length Lead accuracy out ** Mass - —
Ball screw No. Norminal Maxi (ko) Supporting condition
omina aximum . .
L, L, L, T e v, L Fixed - Simple support
W1504KA-3P-C5Z210 400 427 489 504 561 0 0.027 0.020 0.050 0.99 3000
W1506KA-3P-C5Z10 600 627 689 704 761 0 0.035 0.025 0.065 1.2 3000
W1510KA-1P-C5210 1 000 1027 1089 1104 1161 0 0.046 0.030 0.110 1.7 1610

Notes: 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
Use of NSK Clean Grease LG2 is recommended.
2. Contact NSK if the permissible rotational speed is to be exceeded.
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Nut model: UPFC

NSK

M6x1.0
(oil hole)
230

View X-X

4-¢5.5 drill thru

Screw shaft 615
Lead 20

Unit: mm

Ball screw specifications

Shaft dia. x Lead / Direction of turn

15 x 20 / Right

Preload / Ball recirculation

P-preload / End cap

Ball dia. / Ball circle dia. 3.175/15.5
Screw shaft root diameter 12.2
Effective turns of balls 1.7x1
Accuracy grade / Preload C5/2
Basic load |Dynamic C, 4150
rating
(N) Static C, 6 450

Axial play 0

Preload (N) 147
Dynamic friction torque,

(N-cm) 1579

Spacer ball None
Factory-packed grease Refer to Notes 1.
Internal spatial volume of nut {cm?) 1.9
Standard volume of grease replenishing (cm’] 1.0

Recommended support unit

For drive side
(Fixed)

For opposite to drive side
(Free)

WBK12-01C (square, clean)

WBK12S-01C (square, clean)

WBK12-11C (round, clean)

Finished shaft end stainless steel product KA Type (Medium lead)
(34) Ls (stroke range) 28 N
12—025
710.014]A] - - 7T0.005 [E}
[ - [10.014]A] Q0
{6 T [
Y Qs L It N co? o5 €05
ito # o 58] I | ol e
795 :‘ 3 |?§ I o 554
C0.5| |Ro.2 T T 1 if I s T a Ro.2
LG |max. max
[F] &L‘gm E— Z X_'_ o Bl A —— Z X_'_ L(8)16, E |10,]
19.15] - - Mi2x1
o 0.011[A o
24 10 11 |y
[]0.004 F}-~ 45
L (18) 30 15
12 Ly 45
Lo
Stroke L,
Thread length
Ball screw No. ) )
Nominal Maximum
L( La LO
W1504KA-7PG-C5Z20 400 424 486 504 561
W1506KA-7PG-C5Z20 600 624 686 704 761
W1510KA-3PG-C5Z20 1 000 1024 1 086 1104 1161
Notes: 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
Use of NSK Clean Grease LG2 is recommended.
2. Contact NSK if the permissible rotational speed is to be exceeded.
B293

Unit: mm
Shaft run- Permissible rotational speed N (min-1)
Lead accuracy out ** Mass - —
(ko) Supporting condition
T e v, U Fixed - Simple support
0 0.027 0.020 0.050 1.0 3000
0 0.035 0.025 0.065 1.3 3000
0 0.046 0.030 0.110 1.8 1610

B294




Nut model: MPFD

NSK

M6x1.0
(oil hole)

View X-X

Screw shaft 616

Lead 2
Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 16 x 2 / Right
Preload / Ball recirculation | P-preload / Deflector (bridge)
Ball dia. / Ball circle dia. 1.588/16.4
Screw shaft root diameter 14.6
Effective turns of balls 1x4
Accuracy grade / Preload C3/Z
Basic load |Dynamic C, 2870
rating
(N) Static C, 6 250

Axial play 0

Preload (N) 147
Dynamic friction torque,

(N-cm) 05-4.9

Spacer ball None
Factory-packed grease Refer to Notes 1.
Internal spatial volume of nut {cm?) 1.6
Standard volume of grease replenishing (cm’] 0.8

Recommended support unit

For drive side
(Fixed)

For opposite to drive side
(Free)

WBK12-01C (square, clean) |WBK12S-01C (square, clean)

WBK12-11C (round, clean)

Unit: mm
Shaft run- Permissible rotational speed N (min-)
Lead accuracy out ** Mass - "
(ka) Supporting condition
e, v, U Fixed - Simple support
0.010 0.008 0.020 0.46 3 000
0.013 0.010 0.035 0.75 3000

Finished shaft end stainless steel product KA Type (Fine lead)
(39) Ls (stroke range)
[/10.007[A] 0010 [ Seals 1/10.010[A] 1/1.0.005 [E]
[two places) 5, X< g2
50 7 i =z
°tg  co3 - |
N N \_-TK % 1\ ; ‘| €05 cos
sto =‘\ IS §§§ | '1:; ]
5, LAl S Cl | N L
C0.5|||R0.2 ‘__JL K ! B
E maxuo.w I 'M ! E ‘m)
0 .
1.15 0,008 < M12x1
+0.10 30 10
9.15 m
0.003 L 30 15
12 La 45
Ly
Stroke L,
Thread length
Ball screw No. ) )
Nominal Maximum
L L, L,
W1601KA-3PY-C322 100 137 189 204 261
W1603KA-1PY-C322 300 337 389 404 461
Notes: 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

See page D13 for details.
Use of NSK Clean Grease LG2 is recommended.
2. Contact NSK if the permissible rotational speed is to be exceeded.

B295
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Finished shaft end stainless steel product KA Type (High helix lead) Nut model: LPFT

NSK

Screw shaft 620
Lead 20
Unit: mm
Ball screw specifications
61) L (stroke range) 15 (';/:ISI:(;I.;J) 3-&?‘.36 d:il1| il;rg Shaft dia. x Lead / Direction of turn 20 x 20/ Right
g X = o 116, Preload / Ball recirculation | P-preload / Return tube
/10.014]A] -, [T00is Ak Seals A | 1.0.008 [E] Ball dia. / Ball circle dia. 3.969/ 21
[ (two places) i o -
o L ‘Y7 . i + EE Screw shaft root diameter 16.9
°?§ c03 ——4 % i/ i | 09_3 005 cos 5 . oCD ) Effective turns of balls 1.5x1
J P
§§£ i \/ . i o 7| - v —2 e )( Accuracy grade / Preload C5/2
N | /\ ! | 3 i I ¥ A L by e, L Basic load Dynamic Ca 5760
cos|| NRo2" 7Y ' %[: 1 . Yy RO2 rating
- +0.14 max_»:_r i _'j max =5
B - X« ' We — X« o 10f " E/| 15 N) | Static G, 9370
T LJ 1T0011A L. M15x1 '
o5 50 18 [1]0.004]E] Axial play 0
Preload (N) 196
0.004 63 ] ]
L 10]_(15) 40 20 iew XX Dynamic friction torque,
13 Ly 60 20-11.8
Ly (N-cm)
Spacer ball None
Factory-packed grease Refer to Notes 1.
Internal spatial volume of nut (cm?) 4.2
Standard volume of grease replenishing (o] 2.1
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Free)
WBK15-01C (square, clean) |WBK15S-01C (square, clean)
WBK15-11C (round, clean)
Unit: mm
Stroke L. Shaft run- Permissible rotational speed N (min-1) .
Thread length Lead accuracy out ** Mass - —
Ball screw No. N | N kal Supporting condition
omina aximum 9 ; ;
L, L, L, T e v, L Fixed - Simple support
W2005KA-3P-C5220 400 434 510 585 608 0 0.030 0.023 0.050 2.0 3000
W2007KA-3P-C5Z220 600 634 710 735 808 0 0.035 0.025 0.085 2.5 3000
W2011KA-3P-C5Z220 1 000 1034 1110 1135 1208 0 0.046 0.030 0.110 3.4 2 160

Notes:
See page D13 for details.
Use of NSK Clean Grease LG2 is recommended.
2. Contact NSK if the permissible rotational speed is to be exceeded.
B297

1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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B-3-1.5 Blank Shaft End MS Type, FS Type, SS Type

1. Order of the dimension tables

The dimension table begins with the smallest
shaft diameter of each MS, FS and SS type
ball screws, and proceed to larger sizes. If ball
screws have the same shaft diameter, those
with smaller leads appear first. Page numbers
of shaft diameter and lead combinations are
shown in the Table 1.

2. Dimension tables

The dimension tables show shapes/sizes as well
as specification factors of each shaft diameter/
lead combination. Tables also contain data as
follows:

@ Lead accuracy

Lead accuracy is either C3 or C5 grades.

T : Travel compensation

e,: Tolerance of specified travel

v,: Travel variation

See "Technical Description: Lead Accuracy"

(page B37) for details of the codes.

@ Permissible rotational speed

den: Limited by the relative
peripheral speed between the
screw shaft and the nut.

Critical speed: Limited by the natural
frequency of a ball screw shaft.
Critical speed depends on the
supporting condition of screw

shaft.
Table 1 Combinations of screw shaft diameter and lead
Lead(mm)
Serew 1 1.5 2 25 4 5 6
shaft diameterimm)
4 B301
6 B301
8 B301 B303 B303
10 B303 B305 B309
12 B305 B305 B309
14 B311
15
16 B307 B307 B315
20 B321 B321
B323
25 B323 B323
B325
B327 B327
28
B329 B329
B331
B331
32 B333
B333
B335
36
40 B337
45
50

B299

NSK

Criterion of maximum rotational speed

: 3000 min~'
The lower of the two criteria, d-n and critical
speed, will determine the overall permissible
rotational speed of the ball screw. For details,
see "Technical Description: Permissible
Rotational Speed" (page B47).

3. Shaft end processing

MS, FS, and SS types require shaft end
processing to your specification. The exclusive
support units (page B389) are available to
design the bearing seats. See "Configuration of
shaft end" (page B27 and following pages) when

using a support unit. See "Technical Description:
Shaft End Processing" (page B86) for procedures
of shaft end processing and precautions.

4. Other

The seals of the ball screw, ball recirculating

deflectors and end caps are made of synthetic

resin. Consult NSK when using the ball screws

under extreme environments or special

environments, or using special lubricant or oil.

For special environments, see pages B70 and

D2. See pages B67 and D13 for lubricants.

Note: For details of standard stock products,
contact NSK.

20

25 32 40 50

B309

B311

B311 B313

B315

B313

B315

B315

B313

B325
B327

B317

B317 B317

B335
B337
B339

B333

B319 B319

B337
B339

B341
B341 B343
B345

B341
B343

B347

B345
B347

B300
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Blank shaft end MS type

(Fine lead: Deflector (bridge) type)

X=h
Co.1 co.2 co5
_1| —] |
| g [ISER: <
63 |
Center hole X Al ¢ Center hole
B
= Min.
Lo LR
Ls L (hardened) Lp
Not case hardened L Not case hardened
Nut type code: MSFD
- -
Stroke Strew Ball | Ball [Root |Fffective Basiclozdrating Axial Nut
shaft |Lead| 7" |airclel (N)
Ball screw No. Max. dia. dia. dia dia. | bal ; | Play e Flange
Lol Pl || g | ums Dynamic| Static| pMax. ‘ 9
bl g, w m " c | c D| A|H B
W0400MS-1Y-C3T1 68 | 4 1 08 (42|32 2 |315| 370/ 0.005 | 10 [ 20 | 14 |3
W0601MS-1Y-C3T1 10 | 6 1 08 (62|52 3 |[575| 925/ 0.005 | 12 | 24 | 16 |35
W0801MS-1Y-C3T1 94
W0802MS-1V-C3T1 70 8 1 08 (82| 72| 3 |670|1290| 0.005 | 14 |27 | 18 |4

Notes:

1. Use of NSK support unit is recommended. See page B389 for details.

2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.

3. Ball nut does not have seal.

4. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299

and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.

B301

Nut model: MSFD

NSK

Screw shaft o4, 96, 98,

Lead 1
H
View X-X

Unit: mm

dimensions Screw shaft dimensions Lead accuracy Run-out Pemissile

Mass | rotational

W [ Bolt hole |k Shaftend rght[Sufed T G| Tosvatonvaraton , S, [ 0%, [ for,| (k) | 2

L, W X L A | L] L||L|L|IT| e | v Ji J K N {min-)

12 15 2.9 80 | 6.0 |4 [40(3.3/10]130 0.008{0.008|0.030 {0.009 | 0.008|0.026|3 000
15 18 34 | 125 | 80 |4 |50(53[15{190| 0 [0.010{0.008|0.030{0.009 | 0.008|0.063 3000.

110 195 0.030 0.11
16 21 3.4 190 10.2 {4 |60 (7.3|25 275 0 (0.010(0.008 0.050 0.009 | 0.008 014 3000

B302



Blank shaft end MS type (Fine lead: Deflector (bridge) type) Nut model: MSFD NSK ‘
Screw shaft o8

Lead 1.5, 2
/T J A Seals (two places) Screw shaft 610
Lead 2
X=4
|
Co0.2 . Co0.5
CO.\l | \_u m
1IN < 8
T R = i
f il ,J‘ il
/63 ; | /8.3(or /")
Center hole - X< A g Center hole
B H
= Min.
Ln Lt
L3 L; (hardened) Ly
Not case hardened L Not case hardened View X-X
Nut type code: MSFD
Unit: mm
Screw | Basicload rating : ; ; ; ; ) Pamisstle
S,\t/:glge shaft Lead 5;” Cli'b’rgllle Féj(i)aOt Fifectivel N) Axial Nut dimensions Screw shaft dimensions Lead accuracy Run-out Vass| ind
Ball screw No. | dia. " | dia. ' tgirirllls Dynamic|Static ’\F/’::)\(’ Osedi Flange foe! | Bolt hole Thicoted | Shaft end, right | Sraftend,lft Qe Deviation | Variation | S| 00, |t | o | seed
LeL, d I | D |a | d c |, D|A|H | B Ll wl x| L d, [L|L]| & [L| L [T e | v | I % N (min)
WO0801MS-2Y-C3T1.5 | 88 110 195 0.030 0.12
W0802MS-2V-C3T15 | 168 8 |15|1.0| 83[7.0| 3 |1080({1980[0.005(15 |28 | 19| 4 22 | 22 [3.4 190 10.2| 4 |60 | 7.2 | 25 275 0/0.010/0.008 0.050 0.009(0.008 015 3000
W0801MS-3Y-C3T2 84 110 195 0.030 0.12
W080ZMS3Y-C3T2 | 162 8 |2 1.2] 83|6.9| 3 |1320/12210{0.005|16 |29 | 20 | 4 26 | 23 [3.4 190 10.21 4 |60| 7.0 | 25 275 0]0.010{0.008 0.050 0.009|0.008 015 3000.
W1001MS-1Y-C3T2 | 122 150 250 0.010 0.035 0.22
Wi00ZMS-1Y-C3T2 | 222 10 |2 1.2 110.3| 8.9 | 3 1490|2850/ 0.005|18 |35 | 22 | 5 28 | 27 [4.5 250 12.21 4|70 9.0 |30 350 0 0012 0.008 0.050 0.009|0.008 017 3000

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.

B303 B304



Blank shaft end MS type (Fine lead: Deflector (bridge) type) Nut model: MSFD NSK ‘

Screw shaft 610
Lead 2.5
1 J JA Seals (two places) 4-¢ X drill thru Screw shaft 612
Lead 2,25
X=n
|
co.1 C0.2 , C0.5
L — } i
[ 3 i S 3] S ° <
[ T : |
" ka | &
Center hole ] Xl Center hole
_— Min
Ln Ly
Ls Ly (hardened) Ly
Not case hardened Lo Not case hardened View X-X
Nut type code: MSFD
Unit: mm
Screw Basic load ratin . . . . »
S'\t/:glie st |Lead (Ej%iaall c?rcazllle F(%jci):t e () ¢ Axial Nut dimensions Screw shaft dimensions Lead accuracy Run-out I\/lassPreorgt‘isosrglle
Ball screw No. | da. “dia. | 9 tbf" Dyramic] Static &'gl wik|  Flange D] Bolt hole | Theeded T Shat end, right | Shaftend, ef wral | vviton] Varion | 5%, LMA00, | P (k)| s
LeL, d I | D, | d,| a |Ums c | e, ‘I'Dl AI|H| B L wl| X L, d |L|L| d |L| L |[T] e | v T J | K N (min)
W1001MS-2Y-C3T25 | 118 150 250 0.010 0.035 0.23
W1002MS-2Y-C3T25 | 218 10 | 2.5(1.588|10.4| 8.6| 3 |2130(3640(0.005| 19|36 | 23| 5 32| 28 |4.5 250 12.2| 4|70| 8.7|30 350 0 0.012 0.008 0.050 0.010(0.008 0.283000
W1202MS-1Y-C3T2 182 210 325 0.050 0.36
W1203MS-1Y-C3T2 582 12 | 2 [1.200{12.3]10.9| 3 |1660({3620({0.005(20|37 |24 | 5 28| 29 |4.5 310 1421 5|80(11.0|35 425 0 10.012/0.008 0.060 0.010(0.008 0.443000
W1202MS-2Y-C3T2.5 | 178 210 325 0.050 0.37
W1203MS-2Y-C3T25 | 278 12 | 2.5(1.588(12.4 (10.6| 3 |2360(4540{0.005| 21|38 | 25| 5 32| 30 |4.5 310 14.2| 5|80(10.7|35 225 0 |0.012/0.008 0.060 0.010(0.008 0.453000

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.

B305 B306



Blank shaft end MS type (Fine lead: Deflector (bridge) type) Nut model: MSFD NSK ‘

Screw shaft 616
T J AR Seals (two places) Lead 2,25
X=h
|
0.1 co2 . c05
| I 5 . |
A T 98] | | N
B B N | . \
63 ' uliise /63(0r/)
Center hole X 4 @ Center hole Q
B H (oil hole)
= Min.
Ln BER
Ls L (hardened) Ly
Not case hardened L Not case hardened View X-X
Nut type code: MSFD
Unit: mm
Stroke| S |, - | Ball | Ball|Root g Besiload g Axial Nut dimensions| ~ Screw shaft dimensions | Lead accuracy Run-out L - Stamzamv‘“”me
Ball screw No. | Max. [stda| 229 dia. [circle| dia. | gy | (N o ' ' Mass 108 | g | 052
' dia. DmanidStatic] yo) [wes] _Flange |l [Bolt hole QOil hole |Threaded [Shaft end, right]Shaftend, left] el Deviation| Variation | Stat | Nut0D. | e | (kg) | Seed feplenishing
i lal oo | %] g | s PremcState) ppay. et e eviation| Variation | ST | MO0, | et * | o 3
" | O] @ c|c. DI A[H|B|L|W| X o |7l |a|tlbld|Lli|T| e [v | 1 | g k| [0 fom’
W1602MS-1Y-C3T2 | 210 250 390 0.012{0.008|0.035 0.71
W1604MS-1Y-C3T2 | 360 16 [ 2 |1.588[16.4{14.6] 4 |3510/8450( 0.005 |25(44 (2910|4035 5.5 Méx1 |16 200 16.2| 30 [100[14.7| 40 540 0 0.01310.01010.050 0.010(0.008 0.933000 1.5 0.8
W1602MS-2Y-C3T2.5 | 206 250 390 0.012]0.008 0.035 0.73 .
W1604MS-2Y-C3T2.5 | 356 16 | 2.6|1.588|16.4{14.6] 4 |3510/8450{ 0.005 |25(44(29|10|44|35|5.5 M6x1| 16 200 16.2| 30 (100[14.7| 40 50| 0 0.01310.01010.050 0.010(0.008 —0.953000 1.5 0.8

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d:-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Blank shaft end FS type (Fine, Medium lead: Tube type) Nut models: SFT, LSFT NSK ‘

Screw shaft 10
Lead 4
Screw shaft 12
Q 4-¢ X drill thr
/1 J AR Seals (two paces) (ofl hole) mohn Lead 5, 10
Qd2+0.2
I C0.5
C0.5 N
Center hole Center hole !
Min. H
Ln Ly Ly
Ly L; (hardened) Ly
Not case hardened L, Not case hardened View X-X
Nut type code: SFT, LSFT
Unit: mm
Ffectie bl tums i i -
Stroke Ssm Lead| B! Balll Rootf—— Baswcl((;iﬂratmg Axial Nut dimensions|  Screw shaft dimensions |Lead accuracy Run-out Mass Preortlgtwls;halle rp— Star;(:z;r:iezgleume
Max. |, dia. [crcle] dia. | Turns i volume ofrut o
Ball screw No. m fa 1D dclla' g | x [pmamiStatic ,\F/)::Z. e Flange [l Bolt hole Oil hole [z haft end, right]stetend e ey | [Deviation] Varation| St [ NA0D. | e} (kg) | el (cm?) g
bl g, | G| G iyl ¢, | C, p|ATHIKTBIL W X]Y[Z Q [T L|aILILIG & Ll 17l e | v | 7 | | K N {min’) (e’
W1001FS-1-C3T4 | 126 160 265| [0.010[0.008|0.030 0.34
W1002FS-1-C3T4 | 226 |10| 4 [2.000{10.3| 8.2[2.5x1|2 740|4 450/0.005|26|46|28|42|10(34(364.5| 8 |4.5 M6x1|14|260|14| 5 |40|70| 8.2|35|365| 0 |0.012]0.0080.040|0.010 {0.008| 0.39 |3 000| 0.86 | 0.43
W1003FS-1-C3T4 | 326 360 465| 0.013]0.010]0.050 0.45 .
W1201FS-1-C3T5 | 110 150 255| {0.010[0.008|0.030 0.44
W1202FS-1-C3T5 | 210 |12| 5 [2.381{12.3| 9.8|2.5x1|3 760|6 310/0.005|30|50|32|45|10({40(40(4.5| 8 |4.5 M6x1|15]250(|14| 5 |40|70| 9.8|35|355| 0 [0.0120.008|0.040|0.010{0.008 | 0.52 |3 000| 1.2 0.6
W1204FS-1-C3T5 | 410 450 555 0.015[0.010/0.065 0.67
W1202FS-2-C5T10 | 200 250 355| 10.023]0.018]0.050 0.57
W1204FS-2-C5T10 | 400 12|10 [2.381{12.510.02.5%1|3 750(6 480|0.005|30(50(32(45(10(50|40}4.5| 8 |4.5 M6x1 15—450 14| 8 140 7010.035—555 0 002710.02010.075 0.012]0.010 074 3000( 1.4 0.7

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d:n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Blank shaft end FS type

(Fine, Medium lead: Tube type)

Nut models: SFT, LSFT

NSK

View X-X

Screw shaft 614
Lead 5, 8

Screw shaft 615
Lead 10

/N Seals (two places) M 1 ]G
$d2+0.2
05 . C05
) 2l
|
1.6
Center hole Center hole
Min.
Lyl Ly
Ly L (hardened) Ly
Not case hardened L Not case hardened
0
Nut type code: SFT, LSFT
et bl ums i i
Stioke Sorew Ball Root wield | Basic l0ad rating Axial Nut
deft |Lead rclel (N)
Ball screw No. ~ |Max.| circlel dia. {Turns — play |—
L g (j:'ja- g | x [Dmanic Static |\zay ‘9 _Flange [kl Bolt hole
| m | = (Circuits| C, | C, D|IA|H|K LWIX|Y|Z
W1403FS-1-C3T5 310
W1406FS-1-C3T5 560 14 14.5|11.2|2.5x1|6 790{11 700{0.005 (34 {57 |34|50|11|40|45(5.5(9.5/5.5
W1405FS-1-C5T8 454
W1408FS-1-C5T8 752 14 14.5111.2]2.5x1|6 790{11 700{0.005|34 |57 |34|50| 11|46 |45(5.5(9.5/5.5
W1504FS-1-C5T10 349
W1506FS-1-C5T10 549
W1509FS-1-C5T10 849 15 15.5(12.2|2.5x1{7 070|12 800{0.005|34 57 [34|50{ 11|51 |45(5.59.5|5.5
W1511FS-1-C5T10 |1 049

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

See page D13 for details.

3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299

and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.

B311

Unit: mm
Screw shaft dimensions |Lead accuracy Run-out Pormisbe (| Stencerdvolume
rlaionel | gyt | O 0ERSE
s Deviation| Variation |,y el (cm) e
L‘ Lo T e, v, I N (m|n4) (cm?)
| 350 0 0.013]0.010]0.035 10
600 0.016]0.012]0.055 )
500 » [0:027]0.020{0.065 o .
800 0.035]0.025]0.085 )
" 400) 0.0250.0200.050
| 600] 0 0.030]0.023]0.065 19
900 0.040[0.027[0.110 :
1100 1270 0.04610.030]0.150
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Blank shaft end FS type (High helix, Ultra high helix: End cap type) Nut model: USFC NSK ‘

Screw shaft 615
. Lead 20
Q 4-¢ X drill thru
(oil hole) Screw shaft 616
© Lead 32
O
Q] _ Screw shaft 620
co0.5 co0.3 Lead 40
I m1\ |i =
-+ H—T|-B
) [
/6.3
Center hole 1] K JA ! 4] Gl Center hole I
B| C
Min. H
Ln Lu L1
Ls Lt (hardened) Lo )
Not case hardened Lo Not case hardened _ View XX

Nut type code: USFC

Unit: mm
et bell 1 1 o
Stroke | Suew Ball| Ball |Root ] > 0071 Axial Nut dimensions| Screw shaft dimensions |Lead accuracy Run-out PS5 Srced olume
- |Lead| 3. | X (N) X1a tationg| of grease
Ball screw No Max. |gftde. dia. [eirclel dia. | Turns play Mass | 0G0 | ieoing replenishing
e | g 1o Ci'ja- ql.x Dynamic| Static | njax [de ] Flange  [ilBolt hole Qil hole |"s|Shaft end, right|Shet end. et i [ Deviation| Variaton |, S, | Nt00, | e |- (kg) seed (o) pensiing
gl b | & (G| ¢, | G, DATHIK]BICIL W]X o I A 2 S VO 6 O fom)
W1504FS-2G-C5120 | 355 400 570 [0.025[0.020[0.050 0
W1506FS-2G-C5T20 | 555 600 770l [0.030[0.023]0.065 13
15 | 20 [3.175155 |12.2 1.7x1| 5 070|8 730/ 0.005|34|55|36| 50| 10}11 |45|45]5.5 M6x1| 5 F——152]13(40/120(12.2[50/—1 0 0.015/0.011 3000[ 1.9 | 1.0
W1509FS-2G-C5T20 | 855 X X 90 1070 [0.040[0.027[0.110 17 .
W1511FS-2G-C5T20 | 1 055 1100 1270 [0.046]0.030]0.150 2.0
W1609FS-2GX-C5T32 | 866 900 1110 _[0.040]0.027]0.110 19
16 | 32 [3.175/16.75)13.4{ 0.7x2| 4 000| 6 690| 0.005|34|55|36|50| 101105 34|45(5.5 M6x1| 5 ——162]19]40/150113.4]60/— 0 0.015/0.011 3000 2.0 | 1.0
W1613FS-1GX-C5T32 | 1 266 X 12 Ta00 1510 0.054/0.035]0.150 25
W2011FS-1GX-C5T40 | 1 059 1100 1330] _[0.046]0.030]0.150 35
20 | 40 [3.17520.7517.4| 0.7x2| 4 490| 8 640 0.005|38|58|40|52[10[11 |41|48[5.5 M6x1| 5 F——202|22(60[150117.4[80—— 0 0.015/0.011 30000 2.7 | 1.4
W2017FS-1GX-C5T40 | 1 659 X M 2 700 1930 ~ |0.065(0.040]0.200 49

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Blank shaft end FS type (Fine, Medium, High helix lead: Tube type) Nut models: SFT, LSFT NSK \

Screw shaft 616

Q 4-4 X drill thru Lead 5, 16
(il hole) c'bore ¢ YxZ Screw shaft 520
Lead 10, 20

X=h

T J AN Seals (two places) 1 ]G
©
O
Q
Y

cos  C03 C0.5 >
= == % : SN £
B 5. < ;
Sy [ st s S I %/w S . g
6.3 N ™
U min.|
Center hole < Al @ Center hole U max.
B . H Housing hole and its clearance
L L Nﬂ:‘ (only applicable to shaft dia. ¢16, lead 16)
n u
Ls L (hardened) Lp .
Not case hardened Lo Not case hardened View X-X
Nut type code: SFT, LSFT
Unit: mm
- ; ; Standard
Stroke| Surew Ball | Ball |Root Bascloadraing) Nut dimensions Screw shaft dimensions  |Lead accuracy| Run-out Pemisse nemal spatal ~ volume
Axial
Ball screw No Max. |shftdia. Lead dia. Clr.Cle dia. Turns (N) p|ay _ Mass Totaionl volume of nut ofgrease
ol o |8 g | mani|Staticl\gay [i]Flange [ Bolt | hole Pojcing e Oil hole [T Shaftend.righ [ssheten] Bt | Tt 5 LR L55 | () | 668 11 |l
Il e o oS DIATH[ K] B] LW X[ Y]Z UIVIRL Q ITIL L d Ll dfLlL]Tle v || J]K fem?)
W1605FS-1-C3T5 | 458 500 710| - 10.015/0.010{0.055 1.4
16 | 5 [3.175(16.5 | 13.22.5x1| 7330{13500(0.005{40(63[40(55|11|42|51[6.5( 9.5(5.5 —|—|— —116. . | d . 2.6 1.3
W1609FS-1-C3T5 | 858 ) Mext| 17 900 16.2) 5/40/150113.2/60 1110 0 0.021]0.015/0.095 0.012)0.008 1.9 -
W1606FS-1-C5T16 | 544 600 810 _ {0.030]0.023(0.085 1.5 {3000 .
16 | 16 [3.175(16.75| 13.4|1.5x1| 4710( 8110|0.005|34|57|34[50{12|56|45/5.5( 9.5(5.5) 19|12 M6x1(17——116.2(10(40{150{13.4|60 —— .015[0.011 2.1 1.1
W1611FS-1-C5T16 |1 044 X 9|20 8 | Mo~ 1100 6.2/10/401150113 601310 0 0.046|0.030 0.15000 o0 2.3 12480
W2009FS-1-C5T10 | 846 900 1130] {0.040{0.027{0.110 3.2 13000
20 | 10 [3.96921 [16.9[2.5%1|10900|21 7000.005|46|74 |46(66|13|54|59(6.6(11 (6.5 —|—|— —120. . — ] 0N 47 | 2.4
W2013FS-1-C5T10 |1 246 X M1 24 1300 20.2/10]601150/16.9/80 1530 0 0.054{0.035(0.150 0.078100 4.1 12190
W2010FS-1-C5T20 | 937 1000 1230[ . {0.040]0.027{0.110 3.6 13000
20 | 20 (3.969[21  |16.9(1.5x1| 7040|12700{0.005|46|74 |46(66|13|63|596.6(11 (6.5 —|—|—|M6x1|24——20.2|13|60(150{16.9|80—— 0 0.015]0.011 4.2 | 21
W2015FS-1-C5T20 |1 437 5 1% 500 1730] ° [0.054]0.035]0.200 481610

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Blank shaft end FS type (Medium, High helix, Ultra high helix lead: End cap type) Nut models: LSFT, USFC NSK ‘

Screw shaft 25
Lead 20, 25, 50
/T J 1A Seals (two places) 7 1[G i (l;-)o|e) 4-¢ X drill thru Q 4-¢ X drill thru
B X= 3050
3 i W oo W
co5 €03 . f - co.5 N ecP s pC
) u | [FF K R = T h .
’Lﬁl if g-[«;l ]LE;( = 5K S 1.éu 1 é (@ fj £ x \\é ‘Q:%
f I < | | >N Q 4
63 - A 1.6_l A > > J /
Center hole x< 4] @ Center hole
Bl |C . Umax.| G U min.
Min.
Ly Ly Ly
Ls L (hardened) Lo . ) .
Not case hardened . Not case hardened View X-X Housing hole and its clearance View Y-Y
Nut t de: F
Nut type code: LSFT ut type code: USFC
Unit: mm
Stroke| "™ | | Ball| Ball Roott Basiclosdrating xial Nut dimensions Screw shaft dimensions | Lead accuracy|  Run-out P s Sm,n tad
saft |Lead 5. |circle| 44 |Turns|  (N) Mass| e volume
Ball screw No. Max. i dia. [CIICI€| dia. _ play : - . - W ot g
I o iy %,a- g | (P Static/ gy M6 K Flange [ Bolt hole Projectng tube| Oil hole | | Shaft end, right [swftens et e | v eon| 2| 100 | %2 | (k) | S0 | | i
) ~ o | g w m i |Circuits C, C.. wiel D] Al Gl H] kBl CclL wl x ulvlirl o 1T L o |L|L] L] a] L L |T e, | v, I J K N (min| (cmd)
W2513FS-1-C5T20| 1 254 1350 1650 0.054{ 0.035( 0.120 6.8 |2 550
25| 20 |4.762( 26.25| 21.3 | 2.5x1|15 700(32 800 0.005 [LSFT| 44 |71|23| —|—[12| 8 |96|57|6.6 31{35]12| M6x1 | ———25.2{13{70{200(21.3/100—— 0 0.015/0.011 12 6.0
W2521FS-1-C5T20|2 054 X X 2150 2 450, 0.077] 0.046 0.160 9.8 (1000
W2513FS-2-C5T25|1 260 1350 1650] 0.054{ 0.035] 0.120 6.8 (2540 .
25125 |4.762( 26.25| 21.3 | 1.5x1 {10 10019 1 005 [LSFT|44[71]|23| —|—]12|1 716. 32{34]12| M6x1 | ———25.2{15{70{200(21.3/100—— 0 0.015/0.011 10 5.0
W2521FS-2-C5T25|2 060 5125 (4762 2625 21.3 | 1.51110 10019100 0.005 (5 3 090|57/6.8 X 2150 2450, 0.077] 0.046| 0.160 9.8 (1000
W2515FS-1GX-C5T50| 1 450 1500 1800 0.054{ 0.035( 0.120 7.3 1250
2 969(26 |21.9]0.7x2| 6700[1 . f({46(70|—|4 12]1 . — |—[—|M6x1| 6 ——25.2/26|70{200/21.9100—— 0 0.015/0.011 53| 2.7
W2521FS-3GX-C5T50{2 100 95013969 26 o e R IR DO L RE e & R R 2150 2 450, 0.077) 0.046 0.160 9.8 (1000

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d:n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Blank shaft end FS type

(Medium, High helix lead: Tube type)

Nut model: LSFT

NSK

Q 4-¢ X drill thru

(oil hole)

30°\ . _30°

S * y <

i@ s
SARNY), S

Umax.| G

View X-X

U min.

D min.

Screw shaft 632
Lead 25, 32

Housing hole and its clearance

VL J A Seals (two places) IE
s X
Q
cos €03 ® I] -i‘;l_ co5
. i [ 1] ‘
RS 2l L a]< SIS
LS5 SR
63 r = 6 /)
Center hole x< [4] [@ Center hole
Bl |C )
Min.
Ln Lu \/L1
Ls L; (hardened) Lo
Not case hardened L Not case hardened
Nut type code: LSFT
Hieeie bl s Basic load [aﬂng
Stroke | Suew Leag| Bl Ball |Ro N) Axial Nut
Ball screw No. | Max. [sifida |29 dia. [circle| dia, [Turns play [
lalilo (j:'la- g | X [Dmemic| Static \\ax '] Flange | |Bolt hole
b | Oh w | Om rC|rcunsca C, TDTATG[B[C|L WX
W3217FS-1-C5T25 |1 583
W3227FS-1-C5T25 |2 583 32 | 25 |4.762)33.25(28.3|2.5x1 (17 900|41 800{0.005| 51 | 85 {26 | 15| 10 {117| 67 | 9
W3217FS-2-C5T32 |1 591
W3227FS-2-C5T32 | 2 591 32 | 32 |4.762|33.25(28.3|1.5x1 |11 500{24 800{0.005| 51 |85 {26 | 15| 12 {109/ 67 | 9
Notes: 1. Use of NSK support unit is recommended. See page B389 for details.

2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

See page D13 for details.

3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is

Fixed-Fixed.

B319

Unit: mm
i i i - femissg | Stnderd
dimensions Screw shaft dimensions |l ead acouracy|  Run-out | {Cenendsetal e
volume ofnut | - ¢
Pojectingtube | Ol hole| ok | Shaft end, right |taftend et G o= cieyaton Variation e kgl Slle‘ﬁdr1 em) re‘;@;?j;ﬁg
UlVIR[ Q| L |a&|L]LlLld L] |7l e v | 1| g | k| [ (e’
1700 2070 10.065/0.040(0.160 13.82180
34142 (12 |M6x1 32.3/15|70(25028.3(120/——— 0 0.019(0.013 17 8.5
* 2700 3070]  ]0.093]0.054/0.210 20.0{ 800
1700 2070| . |0.065(0.040(0.160 13.9(2 180 .
34142 (12 |M6x1 32.3|19(70(250[28.3{120—— 0 0.019{0.013 15 7.5
X 2700 3070] ~ |0.093/0.064/0.210 20.0] 790
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Blank shaft end SS type (Fine lead: Tube type) Nut model: PFT NSK ‘

Screw shaft 620
Lead 4,5
/1 J A Seals (two places) MG
X=h
c1 cos !/ ct
N -l i _ A 1l |
i :
T gl NENEEEL
IR 1
I mml ! 1 f
6.3 .J 1.6
i |
Center hole ! Al @ Center hole
8]
Ly Min. Ly
Ls L; (hardened) Ly View X-X
Not case hardened L Not case hardened
Nut type code: PFT
Unit: mm
Stroke| Sorew Ball | Ball [Root e Bl o g Prload], ™ Nut dimensions| Screw shaft dimensions | Lead accuracy Run-out Pemishle - rend St;” d[géd
Ball screw No Max. [shat dia. Lead dia. [circle| dia. Turns (N) friction torque, Mass | rotational ‘Spaﬂafl 0¥gruease
ol el o ‘ﬁﬁ g | [DyamiciStatic| ) | ™ P4 Flange [i5Bot o Bolhle| Ol hole| "ezade” IShaft end, rightsatend | g |, 122, Peiatonriaionl, Set [ 1100 | e | (ko) | ted R P
+hn| Ch W m - |Circuits C, C (N-cm) plAlG|B L wl x vzl o L, aLlL]d] L, L, T e, v, 1 J K N (min)| (cm?) (cm?)
W2003SS-1P-C5Z4 |2571 300 1150 — | 4501-0.007]0.023]0.018|0.055 1.5
W2005SS-1P-C5Z4 [451| 20 | 4 [2.381/20.3(17.8(2.5%x2|5 42010 700{290| 3.9 |40(63|24(11]|49|51[5.5 9.5(5.5| M6x1| 500 [20.2|/40(150/17.8] 50| 700-0.012]0.027{0.020{0.085[0.015(0.011| 2.0 |3000| 2.7 1.4
W2008SS-1P-C5Z4 |751 800 200 100(11001-0.019{0.035|0.025 | 0.140 2.9 .
W2003SS-2P-C5Z5 (244 300 1150 — | 4501-0.007{0.023/0.018|0.055 1.6
W2005SS-2P-C525 (444 500 150 50| 7001-0.012]0.027{0.0200.085 2.2
20 | 5 [3.175/20.5|17.2|2.5%2|9 410(17 100[490| 7.8 |44|67(26|11]|56|55(6.5 9.5(5.5| M6x1 20.2[40—117.2 0.015(0.011—_13000| 43 2.2
W2007SS-1P-C5Z5 |644 700 1200 100{1000-0.017{0.035{0.025(0.110 2.8
W2010SS-1P-C5Z5 [944 1000 200 100{13001-0.024]0.040{0.027{0.180 3.5

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Nut model: PFT

NSK

Blank shaft end SS type (Fine lead: Tube type)
VT J TAR Seals (two places) M 116
X=h
|
c1 cus !{ ; Ct
| —| [ Al | [
T T g gt P T I
335 - - g
_“ | i b8 : | _“
f il ! ! 1 f
6.3 - i 16
| 1
Center hole lX o A @ Center hole
8]
L Min. Li
Ly L; (hardened) Ly
Not case hardened L Not case hardened
Nut type code: PFT
Stoke| Srew |, | Ball | Ball [Rootfoios B 00tngl, - Nut
- (Lead| 1" oivcle| s | TUrns (N) TEI030 o orue,
Ball screw No. Max. [shaft dia dia. [cIrCle| dia. : .
lali o dclla' d X Dynamic{ Static | | ™ PE9 Flange [ Bolthole
cla| Oy w | On | G |Circuits c | c. (N-cm) pAlG|B|L WX
W2503SS-1P-C5Z4 | 252
W2506SS-1P-C5Z4 | 552| 25 | 4 [2.381[25.3(22.8|2.5x2| 6020|13600{290| 4.9 |46(69|26(11|48(57(5.5
W2510SS-1P-C524 | 952
W2503SS-2P-C525 | 245
W2505SS-1P-C5Z5 | 445
W2508SS-1P-C525 | 745 25 | 5 [3.175/25.56(22.2 |2.6x2 |10 400|121 900|540| 8.8 |50|73(28(11|55|61(5.5)
W2512SS-1P-C5Z5 |1 145
W2504SS-1P-C5Z6 | 338
W2508SS-2P-C5Z6 | 738| 25 | 6 (3.969(25.5(21.4|2.5x2 |14 100/26 800|690 | 13.8 |53|76(29(11|62(64(5.5
W2512SS-2P-C5Z6 |1 138

Notes:

1. Use of NSK support unit is recommended. See page B389 for details.

2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.

3. The permissible rotational speed is determined by d:-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is

Fixed-Fixed.

B323

Screw shaft 925
Lead 4,5, 6
6-¢ X drill thru
c'bore ¢ YxZ
5y 950
/ IR\ e
x\lx\\___/,’ Q
(oil hole)
G
View X-X
Unit: mm
; i i i ) Pemissible| hiemal | - Standard
dimensions| Screw shaft dimensions Lead accuracy Run-out Mass| i |Spa"af‘ 0¥Og|:|er2EE
Bot ol O hole g5 Shaft end g waten. | |, DeiationVratonl, S, W60, | T | k) | V°“m”3”“‘ replnising
vizl ol lalofLlali] 6, 7le ol 1| gl K Nimin') (em) | tem?)
300 1150 — | 450/-0.007(0.023(0.018{0.040 2.2
9.5(5.5| M6x1 | 600 [25.2/40|200(22.8/100] 900 |-0.014]0.030|0.023]0.075|0.015|0.011| 3.8 |2800| 3.2 1.6
1000 200 100{1300|-0.024(0.040 {0.027 {0.120 5.2 .
300 1200] — | 500/-0.007(0.023{0.018{0.040 2.5
500 200 50| 750/-0.012(0.027 {0.020|0.060 4
9.5(5.5| M6x1 200 25.2/40 @22.2100 T7501:0.01910.03510.025 [0.090 0.015(0.011 28] 2800| 52 | 26
1200 300 100{1600|-0.029(0.046 {0.030{0.120 6.3
400 1200 — | 600/-0.010{0.025 [0.020 | 0.050 3.0
9,556/ M6x1 | 800 [25.2/40(250]21.4/100| 1 150{-0.019]0.0350.025|0.090(0.019|0.013| 4.8 [2800| 7.0 | 35
1200 300 1001 600|-0.029(0.046 {0.030 {0.120 6
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Blank shaft end SS type (Fine lead: Deflector (bridge) type) Nut model: ZFD NSK ‘

Screw shaft 25
Lead 5, 10
T J JAH Seals (two places) 6-¢ X drill thru
c'bore ¢ YxZ
X=4 AD
= <
C05 o5 | T c i\
. AN i f 6
a8l ] Ll < 3 (4
L RN VNN ~ '
" s [ l‘ ‘ 3
| (oil hole)
Center hole B Yl A g Center hole
:A G
Ly Min. Ly
Ls Ly (hardened) L, View X-X
Not case hardened L Not case hardened
Nut type code: ZFD
Unit: mm
Ffetive bl tums Basic |oad [ating . . . . . e Standard
Ball [Root Dynamic . Permissible| - Intemel
ol scrow o S’\tﬂrgte shSaCfrte;iva‘ Lead cBJiZl.I cirgle d(i)z;). Tums N) Preload oo, Nut dimensions| Screw shaft dimensions | Lead accuracy Run-out Mass| i |Spﬂ" af‘ 0¥Og|?er2§e
ol g L Lo B g e Stetc | | P Flange [ Bot o Bol hle O ol e Sheft end, ight sttt ] Sl | Toe DevitionVreton St [N00. T Gew | (kg) | el |MOM) i
N f W I - |Circuits| Ca COa (N-cm) Dl AlG]B Ln wl x vzl o L, dz L1 Lz d3 L3 Ln T e, v, 1 J K N (min)| (cm2) (cm?)
W2502SS-12Y-C525 | 184 250 1200 — | 450/-0.005/0.023]0.018|0.040 2.1
W2504SS-32Y-C525 | 334 400 1200| 50| 650{-0.009{0.025{0.020 {0.060 2.8
W2506SS-22Y-C525 | 534 25 | 5 [3.175[25.75[22.4 | 1x3 | 9790|122 900( 740 | 13.8 |40(63|24|11|66|51(5.5 9.55.5| M6x1| 600 |25.240(250(22.4/100| 950 |-0.013]0.030]0.023|0.075|0.015(0.011| 3.9 |2800| 5.4 2.7 .
W2509SS-12Y-C525 | 834 900 1250| 100{12501-0.021]0.040{0.027 { 0.090 4.9
W2512SS-32Y-C525 |1 134 1200 300 100{ 1 6001-0.028(0.046 [ 0.030{0.120 6.2
W2504SS-4ZY-C5210 | 312 400 1200 50| 6501{-0.008|0.0250.020{0.060 3.0
W2506SS-32Y-C5210 | 512 600 1250| 100{ 9501/-0.012(0.030{0.023|0.075 4.1
W2508SS-3ZY-C5210 | 712| 25 | 10 |4.762(26.25[21.3 | 1x2 |11400/21400(880 | 21.5 |42(69|26|15|88|55|6.6 1116.5| M6x1 | 800 |26.2)60|250[21.3/100] 1 150-0.017/0.035 |0.0260.090 [0.0150.011| 4.8 |2800| 9.0 45
W2511SS-1ZY-C5210 |1 012 1100 1300] 100{15001-0.024(0.046 [ 0.030{0.120 6.0
W2515SS-2ZY-C5210 |1 412 1500 300 100{19001-0.034|0.054{0.035{0.150 14

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Blank shaft end SS type (Fine lead: Tube type) Nut model: PFT NSK ‘

Screw shaft 25
Lead 10
/T J AR Seals (two places) Screw shaft 628
Lead 5, 6
X=h
c1 006 C1
1 —| | i
ermnras 7 em————
! 6.3 il ' _‘I
Center hole xd A [ Center hole
G
Lq Min. Ly
Ly Ly (hardened) Lp View X-X
Not case hardened L Not case hardened
Nut type code: PFT
Unit: mm
teatietal wns| Basic load I'ating . . . . . iccl Standard
Ball [Root Dynanic . Permissbl) - el
ol scrow o S,\tjlrgte shSaCfrte;iva‘ Lead chizl_I cirgle d(i)z;). Tums N) Preload oo, Nut dimensions| Screw shaft dimensions | Lead accuracy Run-out Mass| i |Spﬂ" af‘ 0@?;259
TR ‘i‘f‘- g | % [Dynemic/Static| ) | ™ PS4 Flange [rw/Bok hoe Bo't hole[ Ol hole| "wease? [Sheft end,right|svatend o] 9%l | Te8 Deiato]arigio] St [ W0 T 7ae | (k) | st OO0 o
Ln 1 W I - |Circuits| Ca COa (N-cm) Dl AlG]B Ln W X‘ ‘ vzl o L, dz L1 Lz d3 L3 Ln T e, v, 1 J K N (min)| (cm2) (cm?)
W2504SS-2P-C5210| 319 400 200 50| 650-0.010{0.025|0.020 | 0.060 3.8
W2507SS-1P-C5210| 619 700 1250] 100{1 050[-0.0170.0350.025 [ 0.090 5.112800
25 | 10 |4.762(25.5|20.5[1.5x2 (11 60019 000{ 590 | 13.8 |58|85(32|15(81|71/6.6 1116.5] M6x1 25.2|60 ——20.5 0.019]0.013 — 9.7 49
W2510SS-2P-C5210| 919 1000 250 1001 350 [-0.024(0.040 | 0.027 | 0.120 6.1
W2515SS-1P-C5Z10 (1 419 1500 1300 100{1 900 [-0.036|0.054 | 0.035 [ 0.150 8.0 |2 050
W2804SS-1P-C5Z5 | 344 400 1200 — | 600{-0.010{0.025{0.020|0.050 3.7
W2806SS-1P-C5Z5 | 544 600 250 100| 9501(-0.014{0.030{0.023{0.075 5.2
28 | 5 |3.175/28.5|25.22.5x2 (11 00024 400{ 540 | 9.8 |55|85(31|12|56|69(6.6 1116.5| M6x1 28.2/40 ——25.2 0.019]0.013——12500| 6.1 3.1
W2808SS-1P-C52Z5 | 744 800 1250 100{ 1 1501]-0.0190.035{0.025 | 0.090 6.1
W2812SS-1P-C52Z5 |1 144 1200 300 1001600 [-0.029(0.046 { 0.030{0.120 8.1
W2804SS-3P-C526 | 337 400 1200] — | 600[-0.010{0.0250.020 | 0.050 3.8
W2806SS-3P-C526 | 537 28 | 6 [3.175/28.5|25.2 |2.5%2 11 000{24 400/ 540 | 10.8 |55|85|31|12|63|69|6.6 1116.5| M6x1 600 28.2|40 @252 100 950 70.014/0.030/0.023 0,075 0.019(0.013 53 2500| 6.1 3.1
W2808SS-3P-C5Z26 | 737 ' ' T i ' ' 800 | 250 [100|1 150|-0.019/0.0350.025(0.090 | ’ 6.2 ' ’
W2812SS-3P-C5Z6 (1137 1200 300 100{1 600 [-0.029|0.046 | 0.030 { 0.120 8.2

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Blank shaft end SS type (Fine lead: Tube type) Nut model: ZFT NSK ‘

Screw shaft 628
Lead 5, 6
A J AR Seals (two places) 6-¢ X drill thru
c'bore ¢ YxZ
X=h
| |
1 05 I‘/ ] cl
| | i - - | !
—“ g | §> | < ”__“ K
R} s S 3 8 s
. LS | vaugang) HT_“
6.3 :‘ i 1.6
i
Center hole d A @ Center hole
2]
L, Min. Ly
L3 Ly (hardened) Ly View X-X
Not case hardened L Not case hardened
Nut type code: ZFT
Unit: mm
Hetiete urs| Basic load rating Dynamic . . . . Permissible| emal | Standard
ol scrow o S’\tﬂrgte shSaCfrte;iva‘ Lead gizl.l CIBrgllle ljj(i);,t Toms N) Preload (it Nut dimensions| Screw shaft dimensions | Lead accuracy Run-out Mass| i |Spﬂ" af‘ 0¥Z'?e";§B
Coleelal o Of'jf‘- g | [DmamiciStatic| ) | 0 P9 Flange [iBothoe Bo't hole[ Ol hole| "wease? [Shaft end,right{satend o] 9%l | Te8 Deiato]arigio] St [ Wa0 T e | (k) | et OO0 o
-L, i W I - |Circuits| Ca COa (N-cm) Dl AlG]B Ln wlx vzl o L[ dz L1 Lz d3 L3 Ln T e, v, 1 J K N(min)| (cm2) (cm?)
W2804SS-2Z-C5Z5 | 314 400 1200 — | 6001}-0.010{0.025|0.020 |0.050 4.7
W2806SS-2Z-C525 | 514 600 250 100 950}-0.014{0.0300.023{0.075 5.5
2 175(28.5(25.2(2.5x2|17 400 |4 1225 21. 1112 . . . ——25.2 0.019]0.013——2500| 9.2 4.6
W2808SS-2Z-C5Z5 | 714 8| 5 |3175128.525 ox 00}48.800)1.225 5 [%0]85;3 8669166 11165 Mbx1 800 282402& 100(1 150 -0.019[0.0350.025 [ 0.090 6.4 .
W2812SS-2Z-C5Z5 |1 114 1200 300 1001600 -0.029(0.046|0.030{0.120 8.4
W2804SS-4Z-C5Z6 | 301 400 1200] — | 6001}-0.010{0.025]0.020{0.050 4.2
W2806SS-4Z-C5Z6 | 501 600 250 100 9501}-0.014{0.030|0.023{0.075 5.7
28 | 6 [3.175(28.5(25.2(2.5x2|17400(48800|1 225| 22.5 |55|85|31|12|99|69(6.6 1116.5] M6x1 . ——25.2 0.019]0.013——2500| 9.5 4.8
W2808SS-42-C526 | 701 % 6.5| Mox 800 28.2140 1250 100(1 150}-0.019]0.035|0.025|0.090 6.6
W2812S8S-4Z-C526 |1 101 1200 300 100(1 600 [-0.029]0.0460.030{0.120 8.6

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Blank shaft end SS type (Fine lead: Tube type) Nut model: PFT NSK ‘

Screw shaft 32
Lead 5, 6
V1 _J_JAH Seals (two places) e 6-¢ X drill thru
c'bore ¢ YxZ
X4| A‘E)o 450
c1 Co5 c1 0 RN (G ?OO\N
_‘I —| | I i ,fﬂ:/- X
P FEEm 1O
RSN . )
6.3 16 = Q
(oil hole)
Center hole ! A [@ Center hole
18] G
Lo Min. L4
Ls L; (hardened) Ly View X-X
Not case hardened L Not case hardened
Nut type code: PFT
Unit: mm
Effective ; : . .
Stroke| Sew Ball | Ball [Rootf2ums Besic load ating EV-nim'C Nut dimensions Screw shaft dimensions | Lead accuracy | Run-out Pl 'me;-“a“ STTM
o6 | Gig [circle| g | Turns (N)  [Preloag] "cton Mlass| el | SPtel | e
Ba” screw NO MaX. Shafld\a d|a. A d|a. - - torque, o Gvaral volume UfngﬂSE
ilal 1o dc',a- o | |Dmemic| Static (N) | median |'da| Flange [fngh Bolt hole |0l hole| "] Shaft end, right |Shftend,lef| Svere! | 7ol |Devaion|Variation| S, | W02 | T2 | (ko) RN [y e
La| Gy 0 m | @ |Cruits| ¢ | C, e [T ATG[B]L wWixIylzlololalolL]lal ol 7lelv| 1] ]l k Niminl| )| cm)
W3204SS-1P-C525 | 344 400 | 200] 50 | 650{-0.010{0.025{0.020{0.060 | 4.8
W3206SS-1P-C5Z5 | 544 600 | 250] 100 | 950{-0.014{0.030{0.023|0.075 | 6.5]
W3208SS-1P-C525 | 744| 32 | 5 |3.175/32.5[29.2|2.5x2|11 60028 000|590 | 10.8 | 5885|3212 |56 7116611 (6.5 [M6x1| 800/32.3 40| 250(29.2|100 |1 150/-0.0190.035/0.025|0.090|0.019|0.013| 7.7/2180| 6.9| 3.5 .
W3212SS-1P-C52Z5 |1 144 1200 1 300 100 |1 600{-0.029 {0.046{0.030{0.120 110.3]
W3215S8S-1P-C52Z5 |1 444 1500 300 100 [1900{-0.036 {0.054 | 0.035{0.150 12.1
W3206SS-3P-C5Z26 | 537 600 | 250] 950{-0.0140.030{0.023]0.075 | 6.7
W3210S8S-1P-C5Z26 | 937| 32 | 6 |3.969|32.5/28.4{2.5x2|15 50034 700/ 780 | 15.6 |62 [89|34|12|63 7516.6| 11 (6.5 |M6x1|1000/32.3| 40| 300(28.4{100 |1400|-0.024]0.04010.0270.1200.019/0.013| 9.2|2 180 9.4 | 4.7
W3215SS-3P-C5Z6 |1 437 1500 300 1900(-0.036|0.054{0.035{0.150 12.1

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Blank shaft end SS type (Fine lead: Tube type)

T J AR Seals (two places)

Nut model: ZFT NSK |

X=h
| !
¢ cos |7/ 1 cl
Nl | : - - |
I P NN
I T I N T
' ml - - .
6.3 X ,
Center hole f < A @ Center hole
5]
Ly Min. Ly
Ly Ly (hardened) Ly
Not case hardened L Not case hardened
-0
Nut type code: ZFT
Effective |Bagic Joad ratin i
Stroke | Suew Lead Ball | Ball |Root balltums N) gPreIoa ’ m%rgf Nut
Ball screw No. | Max. |sufida dia. c:jrigle dia. Turns P torque, (5 overl
i lal i o 1% al.x Dynamic| Static | (N) | median | 92| Flange |iengin
N v S| T |Cirelits| G, | G, Nem | p| Al G|B|L

W3204SS-2Z-C5Z5 314

W3206SS-2Z-C5Z5 514

W3208SS-2Z-C5Z5 714 |32 | 5 [3.175]32.6|29.2|2.5x2 {18 50056 100|1270| 22.5 | 58 | 85|32 | 12 | 86

W32128S-2Z-C525 | 1114

W3215SS-2Z-C5Z5 | 1414

W3206SS-4Z-C5Z6 501

W3210SS-2Z-C5Z6 901 | 32 | 6 [3.969] 325 |28.4|25x2|24700|69 400(1720| 345 |62 | 89|34 (12|99

W3215SS-4Z2-C5Z6 | 1401

W3206SS-5Z-C5Z8 518

W3210SS-3Z-C5Z8 918 | 32 | 8 |4.762|32.5 |27.5(2.5x1 |17 500(41 0001 320{ 30.5 | 66 |100{ 38 | 15 | 82

W3215SS-52-C5Z8 | 1418

Screw shaft 632
Lead 5, 6, 8
6-4 X drill thru
c'bore ¢ YxZ
View X-X
Unit: mm
dimensions Screw shaft dimensions | Lead accuracy Run-out Pl lme;-“a“ STTM
s | 7
Bolt hole |0l hole| "] Shaft end, right | Shftend,lef| Svera! | 7ol |Devaion|Variation| S, | M08 | T2 | (ko) | ity
wixlylziolcolaltlolalelo | 71elv | 1] g1k Nl o) fom)
400 200 50 | 650(-0.0100.025/0.020|0.060 5.1
600 [250| {100 950[-0.014[0.030[0.023]0.075 [ 6.9]
7116611 |6.5|M6x1| 800]32.3| 40[ 250{29.2[100 |1 150]-0.019]0.035]0.025[0.090|0.019{0.013| 8.0|2 180/ 10 | 5.0 .
1200 [300] 100 |1 600]-0.0290.046]0.030[0.120 10.1]
1500 300{ {100 {1 900[-0.036 [0.054]0.035]0.150 124
600 250 — | 950[-0.014{0.030{0.023]0.075 71
75| 6.6| 11|65 |M6x1 [1000| 32.3| 40| 300| 28.4100 |1 400]-0.024 | 0.040|0.0270.120] 0.019|0.013| 9.7[2 180[15 | 7.5
1500 300 — |1900[-0.036 | 0.054{0.035]0.150 126
600 (250] | — | 950[-0.014]0.030]0.023]0.075 | 73]
82| 9 | 14 85 |Mx1{1000|32.3| 50| 300|27.5[100 |1 400]-0.024[0.040]0.027|0.120] 0.019|0.013| 9.8|2 180| 7.9] 4.0
1500 300 — |1900]-0.036{0.054{0.0350.150 126

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Nut model: ZFD NSK |

Screw shaft 632
Lead 5, 10

6-¢ X drill thru
c'bore ¢ YxZ

(oil hole)

Blank shaft end SS type (Fine lead: Deflector (bridge) type)
T J AR Seals (two places)
X=
|
05 o5 }A T cl
L ] | h T | I
T T Jda8 P [
3 _ 5.3l 9L . S
IEEEAEE) L [~
"o | - Tl
Center hole I Y e Center hole
5.
L Min. L;
Ls Ly (hardened) Ly
Not case hardened ! Not case hardened
Nut type code: ZFD
Effective | 1 .
Strokel S || .- 1| Ball | Ball |Root|tallums Basic I(O,fl(: ratmgP Pyneri Nut
Ball screw No.  [Max.|siftde dia. |circle| dia. | Turns reag torque, [dutsics Ovel
. iy ; 5 dia. 4 % Dynamic Static | (N) mediaﬁ dia. Flange length
Sl Bt A |9 Cireuits C, | C, Neml| Dl A| G| B|L,

W3204SS-32Y-C5Z5 323

W3206SS-62Y-C5Z5 523

W3209SS-12Y-C5Z5 823| 32 | 5 [3.175[32.75/29.4| 4 |14 20040 700|1080| 19.6 |48 | 75|29 |12 | 77

W3212SS-32Y-C525 |1 123

W3216SS-12Y-C5Z5 |1 523

W3205SS-32Y-C5210 | 380

W3207SS-32Y-C5210 | 580

W3210SS-62Y-C5210 | 880| 32 | 10 |6.35 |33.75/27.1| 3 |25900/52 8001860 49.0 | 54 | 88 | 34 | 15 {120

W3214SS-32Y-C5210 |1 280

W3218SS-32Y-C5Z10 |1 680

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.

B335

_View X-X_
Unit: mm
dimensions Screw shaft dimensions | Lead accuracy Run-out Pl emal | e
Mass] otz spatial | volime
Bolt hole |0l hole|"&fgi| Shaft end, ight | Shaftend, efr| Qverel | ", evigtin|Vriaion | Sy ey | (k) o ng‘”nrﬂf ;&gﬁ:ﬁ;ﬂ
wix|vlzloltlallnlalle] 716 vl | gl k]| ['m0lemen
400 1 200 50 | 650{-0.009|0.025|0.0200.060 | 46]
600 ﬁ 100 | 950{-0.0130.030|0.023|0.075 | 6.4]
61(6.6| 11 (6.5 M6x1| 900]32.3| 40| 250|29.4100 |1250|-0.0210.040/0.027]0.090|0.015(0.011] 8.1|2180f 22 | 11
1200 | 300 100 |1 600{-0.028 |0.0460.030|0.120 110.2]
1600 300 100 |2 000{-0.037 |0.0540.035|0.150 12.6
500 | 250 100 | 850(-0.0100.027]0.020|0.075 | 6.2
700 250 100 |1 050{-0.015|0.035]0.025]0.090 7_3
7019 |14 |8.5|M6x1{1000]32.3| 60| 300|27.1[100 |1 400{-0.022]0.040]0.0270.120 | 0.019 0.013] 9.3]2180] 23 | 12
1400 [ 350] 120 |1 870{-0.032 |0.054|0.035]0.150 11.9
1800 | 350] 120 |2 270{-0.041 0.065|0.040|0.200 [14.1]
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Blank shaft end SS type (Fine lead: Tube type) Nut model: ZFT NSK ‘

Screw shaft 832, 836
Lead 10
T_J 1A Seals (two places) 1 1d] 6-¢ X dril thru Screw shaft 40
c'bore ¢ YxZ
X= Lead 5
|
o1 cos 1 ) ¢
- I - A | -
T Jd &t P T %
Y s & 3 ! Y
B W2 L
6.3 1.6
i
Center hole Yl e Center hole
Kl
Ly Min. Ly
Ly Ly (hardened) Ly View X-X
Not case hardened L Not case hardened
Nut type code: ZFT
Unit: mm
Effective | i . L
Stroke | S || | Ball | Ball |Root bl ) 25 l(olfg ratmgP ‘ dm%’gr'f Nut dimensions Screw shaft dimensions | Lead accuracy | Run-out y Pe!tm|§s\h\|e '2;;?:“ Ssglﬂuﬂmﬂg
Max. |dafdz. dia. |circle| dia. |Turns 1ei03 e — e , o Mass| tind :
Ball screw No. ol s (ga, g Lx Dynamie| Static | (N) ;?ggf:n 0% Flange |hel Bolt hole |0l hole"lergin’] Shaft end, rght | Shaft e, ft] Serel | el DeyiionVariaton| oo | (k0) spegd1 ng‘”nrﬂf ;&gﬁ:ﬁ;ﬂ
@ | O | Y et ¢, | G| [Neml[plalc|B]L wix|vlzloltldlu|Lldlt|e | 7 lelv| 1|yl k]| [0"em)em
W3205SS-1Z2-C5210 400 500 | 250 100 | 850[-0.012|0.027{0.020|0.075 | 7.5]
W32078S-12-C5210 | 600 700 | 250] 100 |1 050]-0.017 |0.035{0.025 | 0.090 ﬁz 180
W32108S-42-C5210 900 | 32 | 10 (6.350| 33 |26.4|2.5x1|25 50054 000|1960[ 50 | 74|108| 41|15 (100 90 | 9 (14 | 8.5/M6x1|1000{32.3| 60| 300|26.4|100 |1400|-0.024]0.040]0.027]0.120]0.0190.013 | 10.5| 22 |11
W3214SS-12-C5Z10 | 1300 1400 | 350 120 [1870[-0.034 |0.054|0.035{0.150 13.1
W3218SS-12-C5Z10 | 1700 1800 350 120 |2 270|-0.043 | 0.065 0.040| 0.200 15.2|1820
W3607SS-1Z2-C5210 597 700 1 300] 100 |1100{-0.017{0.035{0.025|0.065 110.9]
W36128S-12-C5210 | 1097 | 36 | 10 [6.350| 37 |30.4|2.5x1|27 200(61 300|2 060| 56 |75 (120| 45|18 {103 98 | 11 {17511 |M6x1|1200/36.3| 60| 350{30.4{120 |1 670|-0.029]0.046]0.030/0.100]0.019|0.013{14.9|1 940| 27 |14
W36208S-12-C5210 | 1897 2000 350 120 |2 470{-0.048 {0.065{0.040{0.130 204
W4006SS-12-C5Z5 511 600 1 300 1000{-0.014|0.030{0.023]0.050 [11.1]
W4010SS-12-C5Z5 911140 | 5 |3.175]40.5 (37.2|2.5x2|20 200/70 600|1420] 28.5 {67 |101]39 | 15| 89 83| 9 (14 | 85|Rc1/8|1000{40.3| 50| 300|37.2|100 |1 400|-0.024]0.040)0.027]0.080|0.019]0.013 | 14.8/1 750 14 | 7.0
W4016SS-12-C525 | 1511 1600 350 2 050{-0.038 |0.054]0.035|0.130 208

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.
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Blank shaft end SS type (Fine lead: Tube type)

Nut model: DFT NSK ‘

Screw shaft 632, 636

Lead 10
6-¢ X drill thru
c'bore ¢ YxZ

7 J AR Seals (two places)
X
|
c1 €05 c1
I —| | L
g T a8 T 1
A S Y -
AL =
6.3 1.6
Center hole A @ Center hole
Ln Min. Ly
Ly L; (hardened) Lp
Not case hardened L Not case hardened
Nut type code: DFT
Effective i i f
Stroke| Sy || 4| Ball | Ball |Rootytellums Basic I(o,flc; rating %’m‘f Nut
Ball screw No. | Max. sfde dia. |circle| dia. | Turns Preoed torque, foused] Overal
ol il o %a. g | > |Dyamic| Static | (N) | megin -1 T8N9E _ah
il g m |7 (Ciedits | C, | G, Neml| pl Al G| B|L,
W3205SS-2D-C5Z10 310
W3207SS-2D-C5Z10 510
W32108S-5D-C5210 | 810 | 32 | 10 [6.350 33 [26.4|2.5x2 |46300|108000|3240| 83 |74 |108(41 |15 (190

W32148S-2D-C5Z10 | 1210

1
1
1
1
1

W3218SS-2D-C5210 | 1610

W3607SS-2D-C5Z10 | 507

W36125S-2D-C5Z10 |1007| 36 | 10 |6.350] 37 |30.4|2.5x2 |49300[123000{3430| 93 |75|120| 45|18 193

W3620S8S-2D-C5Z10 | 1807

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d:n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.

B339

View X-X
Unit: mm
dimensions Screw shaft dimensions | Lead accuracy Run-out Pl emal | e
e . —— Mass| | 551 7
Bolt hole |0 hole|"itgit"| Shaftend, right St en, et et o Deiton| Vo] s | () | 2 | i it
Wi x|vlzlo|L|alLlL]ld|LlL| Tleal|lv|T]|J]K Nmin} em’) | em)
500 250|  [100 | 850|-0.012(0.027/0.020|0.075 95
700 [250]  [1001050]-0.017 [0.035]0.0250.090 106 2180 .
90| 9|14 | 8.5\M6x1[1000|32.3| 60| 300|26.4{100 |1 400[-0.024 |0.040[0.027[0.120{0.019{0.013[12.5 57| 29
1400 1350]  {1201870[-0.034 [0.054[0.035[0.150 115.1]
1800 1350] {1202 270[-0.043 [0.065[0.040{0.200 17.2[1910
700 300{ {1001 100[-0.017[0.035[0.025]0.065 12.8
98| 11 [17.511 |M6x1[1200|36.3| 60| 350|30.4[120 |1 670]-0.029]0.046]0.030[0.100|0.019{0.013 [16.8|1 940| 67 | 34
2000 1350 [1201]2470[-0.048]0.065]0.040]0.130 122.3]

B340



Blank shaft end SS type (Fine lead: Tube type)

/1T J AR Seals (two places)

Nut model: ZFT NSK |

Screw shaft g40
Lead 8, 10, 12

6-¢ X drill thru
c'bore ¢ YxZ

X=h
. [
c1 co5 ] ¢
L \_ll ] - - ' L
T T gqal B T
Y
el Vs ||
6.3 - .
Center hole I xd Al @ Center hole
18]
Ly Min. L4
Ly L (hardened) Ly
Not case hardened ! Not case hardened
Nut type code: ZFT
Hifective | Basic |oad ratin i
Stroke| Suew Lead Ball | Ball |Root}balltums N) QP m?lrgr']c Nut
Ball screw No. | Max. |stfida dia. |circle| dia. | Turns N} PPrebad e,
i lal o oga. g X Dynamic| Static | (N) | median 5| Flange |fer
e v Bl M Ciredits| G, | G, Neml | pl Al G| B]L,

W4007SS-1Z-C5Z8 570

W4012SS-12-C5Z8 1070 | 40 | 8 |4.762|40.5 |35.5|2.5x2 |34 900 (103 000(2 450| 64 |74 |108| 41 |15 (130

W4018SS-12-C5Z8 | 1670

W4007SS-2Z-C5Z10 597

W40108S-2Z-C5210 897

W4014SS-12-C5210 1297 | 40 | 10 [6.350{41 |34.4|2.5x1 (28600 | 68600|2160| 64 |82 (124|47|18|103

W4018SS-2Z-C5Z10 | 1697

W40248S-12-C5210 |2 297

W4010SS-4Z-C5Z12 883

W4016SS-2Z-C5Z12 1483 | 40 | 12 |7.144|41.5 |34.1| 2.5x1 (33600 | 77500/2550{ 83 |86 |128| 48 |18 (117

W4025SS-12-C5Z12 |2 383

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d:n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.

B341

View X-X
Unit: mm
dimensions Screw shaft dimensions | Lead accuracy Run-out P lme;-“a“ STTM
Mass| tainal | SPetel | 10u0e
Bolt hole |0l o]l Shat en,ight|Sttend, ] v o =2 et S [0 T o | k) | S | 200
wixlylziolL|alL|LldlLl L] Tle v | 1| U] K Wi em?) [ (em?)
700 1 300] 100 |1 100{-0.0170.035]0.025|0.065 113.0]
90| 9 (14 | 85|Rc1/8|1200|40.3| 50| 350|35.5)100 |1650|-0.029)0.046/0.030|0.100/0.019(0.013 |18.0{ 1 750| 27 | 14
1800 350 120 |2 270|-0.043|0.065|0.040|0.130 235 .
700 1300 100 |1 100{-0.0170.035]0.025|0.065 13.3]
1000 1300 100 |1 400{-0.0240.040|0.027|0.080 16.9]
102| 11 {17.511 |Rc1/8|1400|40.3| 60| 350|34.4|120 |1 870|-0.034|0.054]0.035]0.100/0.0250.015|20.0| 1 750 30 | 15
1800 | 350] 120 |2 270|-0.043/0.065|0.040|0.130 123.4|
2400 400 150 |2 950|-0.0580.077]0.046|0.170 294
1000 1 300] 100 |1 400{-0.024{0.040{0.027|0.080 116.7] 1750
106| 11 {17.5/11 |Rc1/8|1600|40.3| 70| 350|341/ 150 |2 100|-0.038| 0.054]0.0350.1300.025(0.015|22.9 35|18
2500 400 150 |3 050{-0.0600.077]0.046|0.170 31.1(1220
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Blank shaft end SS type (Fine lead: Tube type)

7T J JAR Seals (two places)

Nut model: DFT NSK ‘

Screw shaft g40
Lead 10, 12

6-¢ X drill thru
c'bore ¢YxZ

X=h
c1\ Co5 r' c1
L — | "
38 P i
O I O O 7
—l' f [
6.3
Center hole < A @ Center hole
LB
L Min. Ly
Ly L (hardened) Ly
Not case hardened L Not case hardened
Nut type code: DFT
Hifective | Bagic [oad ratin i
Stroke| Suew Lead Ball | Ball |Root| ballturs (N) gP| d[;rig?irgr'f Nut
Ball screw No.  |Max. [sfftde dia. c:jr_cle dia. | Turns ———120% orque, {— o
i lal o clla' g | % |Dwamic| Static (N) | megian |5 Flange |
Cho | 5 " m " |Circuits| C, | C, Nem| p|AlG|B]L

W4007SS-3D-C5210 | 507

W4010SS-3D-C5210 | 807

W4014SS-2D-C5Z10 | 1207 | 40 | 10 |6.350( 41 |34.4|2.5x2 |52 000 (1370003 630| 108 | 82 |124| 47 | 18 [193

W4018SS-3D-C5Z10 | 1607

W4024SS-2D-C5Z10 |2 207

W40108S-5D-C5Z12 | 775

W4016SS-3D-C5Z12 | 1375| 40 | 12 |7.144|41.5|34.1] 2.5x2 | 61000 (155 000/4 310| 138 | 86 |128| 48 | 18 |225

W4025S8S-2D-C5Z12 |2 275

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.

B343

View X-X
Unit: mm
dimensions Screw shaft dimensions | Lead accuracy Run-out P lme;-“a“ STTM
Mass| tainal | SPetel | 10u0e
Bolt hole |0l hole| esth | Shaft end, right Shaften, ef Qe s Do Variation| S | MO0, | P (kg ol voof\unrﬂle m[p'@f':ﬁ?g
wix[ylzlellalt|L|alLl Ll Tle|vw| 1] 0] K Nm) e} ')
700  300] 100 |1 100{-0.0170.035]0.025|0.065 15.5]
1000 | 300 100 |1 400{-0.0240.040|0.027|0.080 18_.11 750 .
102 11 {17.5 11 [Rc1/8{1400| 40.3| 60| 350| 34.4/120 |1 870|-0.034]0.054|0.035]0.100/0.025|0.015|22.2 74 | 37
1800 | 350 120 |2 270|-0.0430.065|0.040|0.130 25.6
2400 400 150 (2 950{-0.058{0.077 | 0.046{0.170 31.6/1370
1000 1 300] 100 |1 400{-0.0240.040|0.027|0.080 £1 750
106| 11 |17.5 11 [Rc1/8{1600{40.3 70| 350{34.1]150 |2 100/-0.038|0.054  0.035|0.13010.025|0.015{25.8 93| 47
2 500 400 150 |3 050{-0.060/0.077]0.046]0.170 34.0{1 260
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Nut model: ZFD

NSK

6-¢ X drill thru
c'bore ¢ YxZ

(oil hole)

View X-X

Screw shaft 940, 650
Lead 10

Blank shaft end SS type (Fine lead: Deflector (bridge) type)
/T J_ AR Seals (two places)
X=
L
Co5 C0.5 ?, C1
' = : ' ' [
T 1 Jda8 | L < 1 I
—3 31 -3
FREIRLLE] i Ce
5.3 T Ji i L 1 6 r
i
Center hole N e Al [a@ Center hole
BER
L Min. Ly
Ls L (hardened) Ly
Not case hardened L Not case hardened
Nut type code: ZFD
Strokel S Balll Ball IR Basic load rating Dynamic N
1OKE) U || gaq | 2 | o8 MO0kttt () |pplgg] ficton ut
Ball screw No. Max. (shaft dia. dia. |CIICI®| dia. |y torque, —
el i o dia. o | uns |Dmamic] Static (N) | median 2| Flange [t
L 1 W m q Ca COa (Ncm) D AlGl B Ln
W4007SS-42Y-C5210 557
W4010SS-62Y-C5210 857
W4014SS-32Y-C5210 |1257| 40 | 10 |6.350(41.75(35.1| 4 [38400|93300{2840| 83 (62 (10440 |18 (143
W4018SS-4ZY-C5210 |1 657
W4024SS-32Y-C5210 |2 257
W5007SS-12Y-C5Z10 557
W5010SS-32Y-C5210 857
W5015SS-32Y-C5210 |1357| 50 | 10 |6.350(51.75(45.1| 4 [43600(122000{3240| 108 |72 |114]|44 |18 (143
W5020SS-32Y-C5210 |1 857
W5026SS-3ZY-C5210 |2 457

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

See page D13 for details.

3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299

and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is

Fixed-Fixed.

B345

Unit: mm
dimensions Screw shaft dimensions | Lead accuracy Run-out P lme;-“a“ STTM
Mass| tainal | SPetel | 10u0e
Bolt hole |0l hole"ergtr'| Shaft end, right |Shaftend, ft| verel | ol DeviionVaraton| S, | MO0, | e | (ko) g ng‘”nrﬂf ;p'é;f:;;g
wixlvlzlelolaltlL|a el | 7 e vl 1] g k| [N0lemem
700 1 300 100 |1 100{-0.015/0.035]0.025|0.065 12.1
1000 ﬂ 100 |1 400{-0.0220.040|0.027|0.080 E1 750 .
82| 11 |17.5[ 11 |Rc1/8|1400{40.3 60| 35035.1]120 |1 870|-0.032|0.0540.035|0.100|0.019 0.013@ 32|16
1800 @ 120 |2 270|-0.0410.065|0.040|0.130 22.5
2400 400 150 |2 950{-0.056|0.077|0.046|0.170 28.5(1320
700 | 300] 100 |1 100{-0.015{0.035{0.025|0.065 18.3]
1000 @ 100 |1 400{-0.0220.040|0.027|0.080 225
92 | 11 [17.6{ 11 |Rc1/8|1 500 50.3| 60| 400 |45.1]160 |2 060/-0.034)0.054 0.035|0.13010.019 0.013@1400 39|20
2000 | 400] 150 |2 550{-0.046/0.065|0.040|0.170 38.9
2600 500 200 {3 300{-0.060{0.093|0.054|0.220 m
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Nut model: ZFT NSK |

Screw shaft 945, 650
Lead 10

6-¢ X drill thru
cbore ¢ YxZ

View X-X

Unit: mm

. . . . ioshle | Intemal | Sendard
dimensions Screw shaft dimensions | Lead accuracy Run-out y mﬂs‘nha‘le st | vlne
ass

’ - — — volume | ofgease
Bolt hole |0l ole|"igzied] Shatt end, right Shtt e, ef] x|, 2., Devion]Varation], 32, | MO0 | Foe | ko) | 988 | ol

Blank shaft end SS type (Fine lead: Tube type)
T J TARH Seals (two places) M 116
c1 COAS\ ‘ c1
s g-g 81 :
63 | ’ ; fe|
t 1
Center hole —l B [4 @ Center hole
8 x<
Ly Min. Ly
Ly L (hardened) Ly
Not case hardened L Not case hardened
Nut type code: ZFT
Effective i il i
Stroke| Suew Lead Ball | Ball |Root]ball tums Basic lflfj(: rating m?gr'f Nut
Ball screw No. Max. |shaftda. dia. |circle| dia. | Turns Preload torque, —
mmrar %& g | x |Dmamic Static | (N) | median 52| Flange [T
T © 0T [Cireuits] C, | G Nem [ plA[G|B]L,

W4510SS-1Z-C5210 897

W4516SS-12-C5Z210 |1497| 45 | 10 |6.350| 46 |39.4|2.5x1 (29900 | 77300[2260| 69 |88 |132| 50| 18|103

W4525SS-12-C5Z10 |2 397

wix[vlzlolrLlaltlLlalole |l 7le vl 1] gk Nimin']| cm) | cm)

W5010SS-1Z-C5Z10 897

W5015SS-1Z-C5Z10 |1 397

50 | 10 |6350] 51 [44.4| 251 |31800] 74002450 78 |93 [138] 51 | 18 |10
W502088-12-C5210 |1 897 X

W5026SS-1Z-C5Z10 |2 497

W5010SS-2Z-C5210 837

W5015SS-22-C5Z10 |1 337

50 | 10 |6350| 51 [44.4| 25x2 (57700175 000la 020] 138 | 93 [135] 51 | 18 [ 163
W50208S-22-C5210 |1 837 X

W5026SS-2Z-C5Z10 |2 437

Notes: 1. Use of NSK support unit is recommended. See page B389 for details.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. The permissible rotational speed is determined by d-n value, critical speed, and maximum rotational speed. See B299
and B47. The permissible rotational speed shown in the table is the value when the ball screw mounting method is
Fixed-Fixed.

B347

1000 300 [100 |1 400]-0.024]0.040[0.027 0.080 197
110( 11 [17.5 11 [Re1/8[1 600 45.3] 60] 400{ 39.4150 |2 150] -0.038 [0.054]0.035]0.130{ 0.025|0.015(28.1 34|17
2500 [450]  [150 [3100]-0.0600.077{0.046]0.170 38.8[1400 .
1000 300]  [100 |1 400]-0.0240.040{0.027]0.080 238
113 11 175 11 [Re1/8 P22 50.3| 60|10 g 41202 00|-0.03610.05410.08510.130, ) ) 1) 11329, ol 57| 19
2000 400| " "[150 [2 550{-0.048 | 0.065] 0.040{ 0.170 398
2600 1450  [150 3 200]-0.062 [0.093]0.054]0.220 148.9)
1000 300] [100 {1 400[-0.024]0.040]0.027 ] 0.080 25.5]
113 11 175 11 [Ret/8 -2 50.3| 60|20 g 41202 00]-0.0610.054]0.085]0.130) ) o 1) 151346, 50 55 | 30
2000 400| " [150 |2 550{-0.048 [ 0.065] 0.040{ 0.170 M5
2600 [450|  [150 3 200]-0.062 [0.093]0.054]0.220 1507
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B-3-1.6 Ball Screws for Transfer Equipment

1. Features

@ Transporting mechanism

A series with accuracy grades of Ct7 and Ct10 only
demonstrates high ball screw performance for
transporting mechanism of Cartesian type robots and
single axis actuators.

The following types are categorized ball screw for
transfer equipment. VFA and RMA types have finished
shaft ends. RMS type, R series of RNFTL, RNFBL,
RNCT, RNFCL, and RNSTL types have blank shaft ends.
Table 1 Classifications of ball screws for transfer equipment
Finished shaft end| VFA type, RMA type

RMS type

R Series

RNFTL type, RNFBL type

RNCT type, RNFCL type, RNSTL type

Blank shaft end

@ Interchangeable screw shaft and ball nut
Screw shaft and nut assembly components are
sold separately, and randomly-matched. The
maximum axial play after assembly is shown in
the dimension tables.

2. Specifications
(1) Ball recirculation system
Figs. 1, 2, and 3 show the structures of ball return tube,
deflector (bridge type), and end cap ball recirculation
systems.
Deflector (bridge type) recirculation system has the
feature of compact nut outside diameter for small lead.
End cap recirculation system is for screws with high
helix lead and multiple start threads. Since the leads
are in the range larger than 1.3 times of the screw shaft
diameter, it is suitable for high-speed operation.

Return tube

Screw shaft

Fig. 1 Structure of return tube recirculation system
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nut

deflector

Fig. 2 Structure of deflector (bridge type) recirculation system

Ball recirculation hole
nut

End cap End cap

LN
F

%

e

Screw shaft

Fig. 3 Structure of end cap recirculation system

(2) Accuracy grade and axial play

Standard lead accuracy and axial play are
shown on Table 2. Axial play varies with internal
specification. Refer to the dimension tables.

Table 2 Accuracy grade and axial play

VFA type, RMA type, RMS type: Ct7
Accuracy grade :
R Series: Ct10
Axial play || See dimension tables

(3) Allowable d-n value and the criterion of
maximum rotational speed

Allowable d-n value and the criterion of

maximum rotational speed are shown below.

Please consult NSK if the rotational speed

exceeds the permissible range below.

Table 3 Allowable d-n value and the criterion of
maximum rotational speed
50 000 or less

Criterion of maximum rotational speed 3 000 min’
den value: shaft dia. d [mm] x rotational speed n [min™]

Allowable d-n value

Note: Please also review the critical speed.
See "Technical Description: Permissible
Rotational Speed" (page B47) for details.

NSK

3. Product categories
Ball screws for transfer equipment have models as follows.
Table 4 Product categories of ball screws for transfer equipment

Nut model Shape Flange shape Recirculation system | Preload system | Page
Non-
VFA Flanged Return tube| preload 353
rectangular type Slight - B358
axial play
Non-
RMA Flanged Deflector (bridge)| preload B359
RMS Circular I type Slight -B372
axial play
Non-
RNFTL (;Ichj?:fI Return tube| preload B373
Proiecting tube t type Slight | - B378
rojecting tube type axial play
Non-
ANFBL Flanged Return tube| preload B379
Circular I type Slight - B380
axial play
Non-
RNCT (:Ot;:;iade) Return tube| preload B381
Proiecting t g:) ¢ type Slight - B382
rojecting tube type axial play
Non-
ENECH Flanged End cap preload B383
¢ Circular I type Slight - B386
axial play
Non-
RNSTL Square tvpe Return tube| preload B387
quare typ type Slight | - B388
axial play

4. Structure of reference number
The followings describe the structure of "Reference number for ball screw".

{Reference number for VFA, RMA, and RMS types

VFA 1510 - C7 S - 500

Ball screw for transfer equipment: Screw shaft length (mm)

VFA, RMA, RMS

Axial play

Screw shaft diameter (mm)

Accuracy grade code

Lead (mm)
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{Reference number for R series

Nut assembly (example)

Nut model : RNFTL, RNFBL, RNCT,
RNFCL, RNSTL

Screw shaft diameter (mm)

Screw shaft (example)

(tu

RNFTL 25 10 A5 S

Seal code S: With seal
No code: Without seal

Effective turns of balls
rns of balls x number of circuit)

Internal design code

Lead (mm)

Product code

Screw shaft diameter (mm)

R|82510A20

‘Screw shaft length (in the unit of 100 mm)

Internal design code

Lead (mm)

5. Combinations of shaft diameter and lead
Combinations of shaft diameter and lead are shown below.
For details of standard stock products, contact NSK.

Table 5 Combinations of shaft diameter and lead for VFA, RMA, RMS types

e 1 15 2 10 20
Screw shaft digmeter
6 B359, 371
8 B361, 371 B363, 371 B365, 371
10 B367, 371
12 B369, 371 B353
15 B355 B357
Table 6 Combinations of shaft diameter and lead for R series
Serew shaft Lead (mm)
demeterml | 3 4 5 6 8 10 12 16 | 20 | 25 | 32 |1 40 | 50 | 64 | 80
OB’ OB313@B37
10| A
12 OB313@B37 OBNOB
14 OB @8 O @80
ANBIBI[1B387| ANB3SI[ 18387
15 OB
16 O O8] OFgy
O8]
18 OBR@RN
AB3RI[ 18387
20 ORB@BIN OBR@3T [@]:i] OB
ZNB38I[ 18387 [ 37 OB
25 OB313@B37M O @33H, (@] OB3)
ANB38I[1B38T ABHI 3N OB
28 O @B
B3I 1B
32 OB @8 R On
A1 1337 B3|
36 OB37:@8379
AR 18387
40 Ol A58 O] OFifb
@539 OB
45 O
AR 18%7
50 O OB O
AR AR

O: RNFTL @: RNFBL £: RNCT ©O: RNFCL [J: RNSTL
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6. Precautions for designing
As shown in the illustration on Page B83 and B103,
general precautions for ball screw.

(1) Nut assembly

When delivered, the nut of R series is separated
from the screw shaft, and inserted into an arbor
shaft. The nut must be inserted to the screw shaft
when mounting ball screw.

(a) Consideration to end configuration of screw
shaft

The balls may fall out during moving the assem-
bled nut from the arbor to the screw shaft if the
sizes and shapes of the arbor and the screw shaft
are not appropriate.

If the end of the ball groove can touch the end of
the arbor, connect both ends and move the assem-
bled nut from the arbor to the screw shaft (Fig. 4).
If the end face of the arbor cannot connect to the
end face of the screw because of configuration of
both ends of screw shaft, wrap a tape outside of
ball screw shaft so that the layers of tape is equal

Stopper

Arbor,

Fig. 4 Inserting nut into screwshaft

Stopper
i oeasoood [
g
| — ]
=i AN
Packing tape Arbor

Fig. 5 Arbor and shaft end configuration

with the outside diameter of the arbor (Fig. 5).
If there is a key way or a nick along the way, fill
such gaps prior to moving the ball nut.

(b) Installation of arbor
Confirm the correct nut orientation for installation.

Remove the stop ring on the side from where the
assembled nut is to be removed. Align the centers
of the screw shaft and the arbor while pressing
firmly the screw shaft end against the arbor.

(¢) Moving the nut

Slide the nut until it lightly touches the shoulder
of the ball groove section, and stop it. Turn the
ball nut to the direction so that it moves to the ball
grooves, while pressing the arbor to the screw
shaft. Do not separate the arbor from the screw
shaft until the ball groove end appears completely
in the ball nut.

(2) Shaft end configuration

RMS type and R seriese must be machining of
blank shaft ends. See page B27, use of NSK suport
unit.

(a) Cutting screw shaft
Carry out the same process as "(1) Machining of
blank shaft ends of precision ball screws" above.

(b) Annealing the shaft end (Heat the section of
the shaft end to be machined with an acetylene
torch. Then gradually cool it in ambient atmo-
sphere.)

* The area not machined loses hardness if exposed

to heat. This may shorten the all screw life. Cool

with water the areas where should not be heated
to avoid heat conduction.

(¢) Turning by lathe

Cut to the length, turn shaft end steps, turn thread
screw, and provide the center hole. Refer to JIS
B1192 which sets standards for the shaft end accu-
racy.

(d) Processing by grinding

Apply the same precautions as for cutting for cen-
tering, securing nut, and work rest. Grind sec-
tions where the bearings and a "Spann ring" are
installed.

(e) Milling processing
Process keyways and tooth seats for lock wash-
ers.

(f) Deburring, washing, and rust prevention
Wash with clean white kerosene after process-
ing. Apply lubricant for immediate use. For later
use, apply rust preventive agent.

Note: Contact NSK if nut is accidentally removed.
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Ball screws for transfer equipment (Medium lead) VFA type NSK \
Screw shaft 912
Lead 10
Unit: mm
Ball screw specification
Shaft dia.xLead / Direction of tum 12 x 10/ Right
Ball recirculation Return tube
4-¢4.5 drill thru Ball dia. / Ball circle dia. 2.381/12.5
2-seals X=h Collar
X2 (414.5) /1002s514] /L0014 [E] Screw shaft root dia. 10.0
=¥ , ‘ #4dril 9 deep 7 3% Pep, [ Effective turns of balls 25x1
V 1 C05 Co_;ﬁ W Accuracy grade / Axial play code Ct7/S
3 a2 [ Jsge [ [ 0 Basic load |Dynamic C, 3750
] N o[ [T | u N i
| +_I i N — 1 rating
! /L / (N) Static G, 6 480
' 43 A 55 E] /.10 G
(oil hole) @ E = & Axial play 0.010 or less
Min. 180 -L10.014]A 55 M10x1 32 Dynamic friction torque
(range of 12h8 dia.) 40 / |45 — (N-om) 1.5orless
25 L hsod d ~ 30 Ogga 15 vew XX Spacer ball None
ardene
! L : 45 Factory-packed grease NSK grease LR3
a
L Internal spatial volume of nut (cm’) 1.4
Reference of grease replenishing amount 0.7
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK10-01A (square) | WBK12SF-01 (square)
WBK10-11 (round)
Unit: mm
Stroke Shaft Permissible rotational speed N (min”)
Screw shaft length Lead accuracy run-out** | Mass ) "
Ball screw No. Norminal Maximum ' (kg) Supporting condition
omina
(L-nut length) L, L, L, T e, Voo Fixed - Simple support Fixed - Free
VFA1210C7S-410 250 260 310 365 410 0.085 0.052 0.100 0.56 3 000 3 000
VFA1210C7S-610 450 460 510 565 610 0.155 0.052 0.160 0.73 3 000 1300
Notes: 1. We recommend NSK support units (page B389). WBK12SF-01 (on simple support side) supports ball screw directly on
shaft outside diameter.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Permissible rotational speed is determined by d - n value and critical speed. See pages B47 and B349.
B354
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Ball screws for transfer equipment (Medium lead) VFA type NSK \
Screw shaft g15

Lead 10
Unit: mm
Ball screw specification
Shaft dia.xLead / Direction of tum 15 x 10/ Right
X=h . 30°  4-46 diill thru reulati R b
) 2-seals 5 %] #4 drill 12 deep Ball recirculation eturn tube
33 rE r/l00s0lA ,\_{/l 001 [E} Ball dia. / Ball circle dia. 3.175/16.6
=% f A— 125, 35 Screw shaft root dia. 12.2
cos ' o 03 §
. i 1 C05 (o5 ™ Effective turns of balls 25x1
§2 I i ale i gzal || Accuracy grade / Axial play code Ct7/S
—e58 | e R i =M
+: :1 7 Basic load | Dynamic C, 7 070
i Hj / rating
T 45 A El 0 N | Static G, 12 800
(oil hole)
Min. 230 0.018 X<t M12xd Axial play 0.010 or less
(range of 158 dia.) 40 715 - ) Dynamic friction torque 25 or
52 0.008 View X-X N Borless
25 Ly (hardLened) 30 30 e 15 Spacer ball None
: L Factory-packed grease NSK grease LR3
: Internal spatial volume of nut (cm’) 2.3
Reference of grease replenishing amount 1.2
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK12-01A (square) | WBK15SF-01 (square)
WBK12-11 (round)
Unit: mm
Stroke Shaft Permissible rotational speed N (min”)
Screw shaft length Lead accuracy runout** | Mass - —
Ball screw No. Nominal Maximum un-ou a) Supporting condition
omina
(L-nut length) L, L, L, T e, Va0 t Fixed - Simple support Fixed - Free
VFA1510C7S-500 300 348 400 455 500 0 0.120 0.052 0.075 0.89 3 000 2 600
VFA1510C7S-700 500 548 600 655 700 0 0.195 0.052 0.110 1.1 3 000 1150
VFA1510C7S-1000 800 848 900 955 1 000 0 0.310 0.052 0.180 1.5 2 340 510

Notes: 1. We recommend NSK support units (page B389). WBK12SF-01 (on simple support side) supports ball screw directly on
shaft outside diameter.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Permissible rotational speed is determined by d - n value and critical speed. See pages B47 and B349.
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Ball screws for transfer equipment (High helix lead) VFA type NSK \

Screw shaft g15
Lead 20
Unit: mm
Ball screw specification
Shaft dia.xLead / Direction of tum 15 x 20/ Right
X=h ) 30°  4-¢6 drill thru Ball recirculation Return tube
i3 Zedl fwla) P2 o /10014 [E] Ball dia. / Ball circle dia. 3.175/15.5
29 W 12.5 3% Screw shaft root dia. 12.2
C05 . ‘4'_ C0.3 05 ¢ 5?*, Effective turns of balls 1.5x1
T g% ” : 3 ae i“ . — Accuracy grade / Axial play code Ct7/S
s H : = I‘#'I BN Basic load | Dynamic C, 4 560
) 1 l / rating
T AE [E] 110 N) | Static G, 7730
(oil hole) -
Min. 230 0.018 X< M12x1 34 Ax@ Play 0.010 or less
(range of 15h8 dia.) 45 715 - i Dynarmic friction torque 2.5 or less
57 0.008 View X-X (N-cm)
25 L (hardened) 30 30 15 Spacer ball None
La 4 Factory-packed grease NSK grease LR3
Ly Internal spatial volume of nut (cm’) 2.3
Reference of grease replenishing amount 1.4
Recommended support unit
For drive side For opposite to drive side
(Fixed) (Simple)
WBK12-01A (square) | WBK15SF-01 (square)
WBK12-11 (round)
Unit: mm
Stroke Shaft Permissible rotational speed N (min”)
Screw shaft length Lead accuracy runout** | Mass - —
Ball screw No. Norminal Maximum (kg) Supporting condition
omina
(L-nut length) L, L, L, T e, Va0 U Fixed - Simple support Fixed - Free
VFA1520C7S-500 300 343 400 455 500 0 0.120 0.052 0.075 0.94 3 000 2 630
VFA1520C7S-700 500 543 600 655 700 0 0.195 0.052 0.110 1.2 3 000 1160
VFA1520C7S-1000 800 843 900 955 1 000 0 0.310 0.052 0.180 1.6 2 350 510

Notes: 1. We recommend NSK support units (page B389). WBK12SF-01 (on simple support side) supports ball screw directly on
shaft outside diameter.
2. Use of NSK grease LR3 is recommended. Recommended quantity of grease is about 50% of ball nut's internal space.
See page D16 for details.
3. Permissible rotational speed is determined by d - n value and critical speed. See pages B47 and B349.
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Ball screws for transfer equipment

(Fine lead) RMA type NSK |
Screw shaft o6
Lead 1
Unit: mm
Ball screw specification
Shaft dia.xLead / Direction of turn 6 x 1/Right
Ball recirculation Deflector (bridge)
X41 Ball dia. / Ball circle dia. 0.800/6.2
Screw shaft root dia. 5.2
c0.3 R0O.15  M4x0.5 Effective turns of balls c17x/35
' /" ~0a A A de / Axial play cod t
0 Or less CO-}CO.S ceuracy grade / Axial play code
_| _N__u_ | &N 2& ) § Basic load |Dynamic C, 520
"Lg‘ || 77e Y ks :—: A rating
o8] .
) 5 c% (N) Static G, 925
Ay RS
Axial play 0.020 or less
@ 7.5 Dynamic friction torque 1.0 or less
35 X < (N-cm)
Not case hardened <> Not case hardened Spacer ball None
Max. 7 15 Max. 7 Factory-packed grease See Notes 2.
L+ (hardened) 15 6 View X-X Recommended support unit
L0+5 For drive side
(Fixed)
WBKO04R-11 (round)
Unit: mm
Stroke Shaft o )
Screw shaft length Lead accuracy run-out* * Mass Permissible rotational
Ball screw No. . Maximum speed
Nominal . — — L (ka) -
(L-Nut length) L, L, Target compensation T| Deviation e, | Variation v N (min™)
RMA0601C7S-160 100 124 139 160 0 0.052 0.052 0.060 0.045 3 000
RMA0601C7S-260 200 224 239 260 0 0.085 0.052 0.090 0.065 3000

Notes: 1. We recommend NSK support bearing kit (page B401).
2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.

See page D13 for details.

3. Permissible rotational speed is determined by d-n value and critical speed. See pages B47 and B349.
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Ball screws for transfer equipment

(Fine lead) RMA type NSK
Screw shaft o8
Lead 1
Unit: mm
X“'I Ball screw specification
Shaft dia.xLead / Direction of tum 8 x 1/Right
/\ Ball recirculation Deflector (bridge)
C0.3 €03 M6x0.75 Ball dia. / Ball circle dia. 0.800/8.2
N / C0.3 C0.3 Screw shaft root dia. 7.2
| _(\!__”_00_89“' B | ~© 1=z s N Effective turns of balls 1x3
"; Il &9 VY s 39 °c‘; F - Accuracy grade / Axial play code Ct7/8
1T o8}
E % Basic load | Dynamic C, 600
§ rating
Gl 9 75 (N) | Static C, 1290
4 X<|J Axial play 0.020 or less
R‘AO;;aS; hardened 16 = Rl/(l’;;as; hardened - 18 - Dynamic friction torque 1.0 or less
- - (N-cm)
Lt (hardened) 26 8 View X-X Spacer ball None
Lo‘fg - Factory-packed grease See Notes 2.
Recommended support unit
For drive side
(Fixed)
WBKO06R-11 (round)
Unit: mm
Stroke Shaft . .
Screw shaft length Lead accuracy rUn-out* * Mass Permissible rotational
Ball screw No. Nominal Maximum L (kg) speed
(L-Nut length) L, L, Target compensation | Deviation e, | Variation v, N (min’)
RMA0801C7S-180 100 130 146 180 0 0.052 0.052 0.060 0.085 3 000
RMA0801C7S-280 200 230 246 280 0 0.085 0.052 0.090 0.12 3000

Notes: 1. We recommend NSK support bearing kit (page B401).
2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.

See page D13 for details.

3. Permissible rotational speed is determined by d-n value and critical speed. See pages B47 and B349.
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Ball screws for transfer equipment

(Fine lead)
X=h
Co3 C0.3 M6x0.75
" / €03 C0.3
ol |l | 820 o o) S
——'\——H—ﬁ—q'_-v— - - v X -3¢ R S/ | S
Sy | 98- - 39 o
1 ® 2
&) 15}
A <
-
G] 9 7.5
4 | X<
Not case hardened <= Not case hardened
Max. 7 22 Max. 7
Lt (hardened) 26 8
+2
Lo O
Stroke
Screw shaft length
Ball screw No. Nominal Maximum
OMINaL | (L -Nut length) L L
RMA0801.5C7S-180 100 124 146 180
RMA0801.5C7S-280 200 224 246 280

Notes: 1. We recommend NSK support bearing kit (page B401).

2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.

See page D13 for details.

3. Permissible rotational speed is determined by d-n value and critical speed. See pages B47 and B349.

B363

RMA type NSK ‘
Screw shaft 68
Lead 1.5
Unit: mm
Ball screw specification
Shaft dia.xLead / Direction of tum 8 x 1.5/ Right
Ball recirculation Deflector (bridge)
Ball dia. / Ball circle dia. 1.000/8.3
Screw shaft root dia. 7.0
o Effective turns of balls 1x3
_Cs\l~ Accuracy grade / Axial play code Ct7/S
Basic load | Dynamic C, 810
rating
(N) Static C,, 1590
Axial play 0.020 or less
Dynamic friction torque 1.0 or less
(N-cm)
Spacer ball None
Factory-packed grease See Notes 2.

Recommended support unit

For drive side
(Fixed)

WBKO06R-11 (round)

Unit: mm
Shaft o .
Lead accuracy rUn-out** Mass Permissible rotational
T (kg) speed
Target compensation T| Deviation e, | Variation v, N (min™)
0 0.052 0.052 0.060 0.093 3 000
0 0.085 0.052 0.090 0.13 3000
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Ball screws for transfer equipment

(Fine lead)

RMA type

NSK

Screw shaft o8

Lead 2
Unit: mm
X‘h - Ball screw specification
/_;/Eé\\ Sheft dexLead /Direction of m| 8 x 2/ Right
c co0.3 M6x0.75 Ball recirculation Deflector (bridge)
o8 I /€03 0.3 Ball dia. / Ball circle dia. 1.200/83
of 1l 0o © o % o)) Screw shaft root dia. 6.9
7] _5&"“—‘2 S5k - T ) AN 135 =5 N Effective turns of balls 1x3
il © %’ Accuracy grade / Axial play code Ct7/S
© 16
A 56!: Basic load | Dynamic C, 1070
@ 9 7.5 rating
(N) Static C,, 1950
41X g
Not case hardened <= Not case hardened 20 Axial play 0.020 or less
Max. 7 26 Max. 7 Dynamic friction torque 1.0 or less
Lt (Hardened) 26 8 View X-X (N-cm)
L +§ Spacer ball None
° Factory-packed grease See Notes 2.
Recommended support unit
For drive side
(Fixed)
WBKO06R-11 (round)
Unit: mm
Stroke Shaft . .
Screw shaft length Lead accuracy run-out* * Mass Permissible rotational
Ball screw No. Nominal Maximum ¥ (ko) speed
(L-Nut length) L, L, Target compensation T| Deviation e, | Variation Vs N (min")
RMA0802C7S-180 100 120 146 180 0 0.052 0.052 0.060 0.10 3 000
RMA0802C7S-280 200 220 246 280 0 0.085 0.052 0.090 0.14 3000
Notes: 1. We recommend NSK support bearing kit (page B401).

2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.

3. Permissible rotational speed is determined by d-n value and critical speed. See pages B47 and B349.
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Ball screws for transfer equipment

(Fine lead) RMA type NSK |
Screw shaft 10
Lead 2
Unit: mm
Ball screw specification
X=h ~ Shaft dia.xLead / Direction of tum 10 x 2/ Right
Ball recirculation Deflector (bridge)
03 c0.3 M8x1 Ball dia. / Ball circle (ljia. 1.200/10.3
. C05 Co5 Screw shaft root dia. 8.9
I\ ' . i 1x3
o I of som 5 — o Effective turns of balls
_] _%o. __n_g _glgl_,‘; P v-—- ;‘i | _gg ___oé }_ %{ Accuracy grade / Axial play code Ct7/S
1 ® 9_-) Basic load | Dynamic C, 1210
[eo] © .
- - rating
N Static Gy, 2510
@ 12 9 (N) atic
5 X<t Axiél Play 0.020 or less
Not case hardened <> Not case hardened Dynamic friction torque 1.0 or less
Max. 7 28 Max. 7 (N-cm)
N
Lt (hardened) 39 10 Spacer ball one
42 _— Factory-packed grease See Notes 2.
Lo©
Recommended support unit
For drive side
(Fixed)
WBKO08-01A (square)
WBKO08-11 (round)
Unit: mm
Stroke Shaft . :
Screw shaft length Lead accuracy run-out** Mass Permissible rotational
Ball screw No. Nominal Maximum 1t (ko) speed
(L-Nut length) L, L, Target compensation | Deviation e, | Variation v, N (min™)
RMA1002C7S-250 150 173 201 250 0 0.085 0.052 0.070 0.19 3 000
RMA1002C7S-350 250 273 301 350 0 0.085 0.052 0.100 0.25 3000
Notes: 1. We recommend NSK support bearing kit (page B389).

2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.

3. Permissible rotational speed is determined by d-n value and critical speed. See pages B47 and B349.
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Ball screws for transfer equipment

(Fine lead) RMA type NSK |
Screw shaft 912
Lead 2
Unit: mm
Ball screw specification
X‘h Shaft dia.xLead / Direction of turn 12 x 2/ Right
Ball recirculation Deflector (bridge)
c0.3 C0.3 M10x1 Ball dia. / Ball circle dia. 1.200/12.3
' / ,C0.5 0.5 Screw shaft root dia. 109
> ii ~F 200 < — ~ Effective turns of balls 1x3
- —E = n—,‘.; —%:%l - ] - ,“; 7 —gg - ——o§ }— %’_ Accuracy grade / Axial play code Ct7/S
()}
a ‘g 6% Basic load | Dynamic C, 1350
by A rating
[G] 15 10 N) Static C,, 3190
5 X<t Axial play 0.020 or less
Not case hardened <= Not case hardened Dynamic friction torque 1.0 or less
Max. 7 28 Max. 7 (N-cm) :
Lt (hardened) 45 15 Spacer ball None
L "(2) Factory-packed grease See Notes 2.
0
Recommended support unit
For drive side
(Fixed)
WBK10-01A (square)
WBK10-11 (round)
Unit: mm
Stroke S haft length Lead Shaft Permissible rotational
crew shartt len ead accurac
Ball screw No. Nominal Maximum g Y runz)/ut** l\/(l:s)s speed
omina g -
(L-Nut length) L, L, Target compensation 7| Deviation e, | Variation v, N (min”)
RMA1202C7S-250 150 162 190 250 0 0.060 0.052 0.070 0.26 3 000
RMA1202C7S-350 250 262 290 350 0 0.085 0.052 0.100 0.34 3000

Notes: 1. We recommend NSK support bearing kit (page B389).

2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.

3. Permissible rotational speed is determined by d-n value and critical speed. See pages B47 and B349.
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Ball screws for transfer equipment (Fine lead) RMS type NSK \
Screw shaft 06

Lead 1
Screw shaft o8

Lead 1,1.5,2

X=h
Screw shaft 810, 612
Lead 2
C0.3 C03
|1 S
| < =
o T 8&Q
__&“n—ﬁ—qus\ - 7 v - -
Al
A
(03)
5 b
6]
B X<
Not case hardened <> Not case hardened
Max. 7 Ln Max. 7
Lt (hardened) L1 (un-carburizing area) View X-X View X-X
+5 - -
Lo © (for screw shaft of 6 and 8 dia.)  (for screw shaft of 10 and 12 dia.)
Unit: mm
Ball , Basic l?ﬁ? rating Axial Nut dimensions Screw shaft dimensions Lead accuracy Shaft Permissible
Ball screw No Stroke | Shaft circle | Root |Effective play i runout** | Mass | rotational
: Max. | dia. | Lead |Balldia.| dia. dia. | ™S OF | pynamic| Static | ppay. thfefggﬁg;zth Shaft end %Vneftah“ m]ﬁé%fﬁuan Deviation | Variation | # f | (Kg) | speed
LL, d ! D. d, g | Pals | ¢ Ca p | Al H | Bl | w UL Ta 'V T & | v N (min)
RMS0601C7S-300 235 6 1 0.800 | 6.2 53 3 520 | 925 | 0.02 12 | 24 | 16 | 35| 15 | 18 | 250 | 50 4 | 300 | 0 | 0.085 0052|009 |0.075
RMS0801C7S-300 234 1 0.800 | 8.2 73 600 | 1290 14 | 27 | 18 16 | 21 0.13 .
RMS0801.5C7S-300 | 228 8 15 [1.000 | 83 7.2 3 810 | 1590 | 0.02 15 | 28 |19 |4 | 22| 22| 250 50 6 [ 300 | O | 0085|0052 | 009 |[0.14 | 3000
RMS0802C7S-300 224 2 1.200 | 83 7.0 1070 | 1950 16 | 29 | 20 26 | 23 0.15
RMS1002C7S-350 262 10 2 1.200 | 10.3 9.0 3 1210 | 2510 | 0.02 18 | 35 | 22 |5 | 28| 27| 290 | 60 8 [ 350 | O | 0085|0052 | 0.10 |0.25
RMS1202C7S-350 262 12 2 1.200 | 12.3 | 11.0 3 1350 | 3190 | 0.02 20 |37 |24 |5 |28 ]29| 290 | 60 | 10 [ 350 | O | 0.085 |0.052 | 0.10 | 0.35

Notes: 1. We recommend NSK support unit (page B389) or support kit (page B401).
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
See page D13 for details.
3. Seal is not installed.
4. Permissible rotational speed is determined by d-n value and critical speed. See pages B47 and B349.
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Ball screws for transfer equipment Tube type, Flanged nut (Fine, Medium lead) R series RNFTL type NSK ‘

T
Qil hole Q 5-¢ X drill thru
00
Arbor 3
-I
_— = — N \\\\\l% = o ii
S )
o = : /§ = 5 o it 2
~§ E - = “/A 3 < - - - [ — s
|l = = |
¢ I
R/ L,
B G
[=—>
Ln
Unit: mm
Shaft dia| Lead | Ball dia. |Ball circle| Root dia. w Basic '?aci rating | Asial (B ntdnensors Ball nut dimensions Nut | Arbor Screw shaft Shatt ‘gl‘)z;'l‘:“ g
Ball nut No. ) ) d(ija. J u>r<ns Dynemic| Static ’5:3\/ Qutside dia Flange |Length Bolt hole|  OQil hole  |Projecting tube I\/I(is)s. (usiedz|Bore| Standard length |Screw shaft Tﬁ’fﬂ) ng‘”nruﬂf [Eg"fnﬁgfﬂg
D. i " lcireuts | G | G Y[ D alclBloiwl[x] a [ t]ulv]al"“[ald L No. 9| iem) | )
RNFTL 1003A3.5 10 3 2.381 10.65 8.1 3.5x1 3780] 6730|0.10 20 40[15| 634 |30]|45 |M3x0.5]| 3.0 |15 [15 710.092| 8.1| 6.1| 400 800] - |RS1003A--|0.50| - | -
RNFTL 1006A2.5S 10 6 2.381 10.65 8.1 2.5x1 2830] 4810 0.10 20 40|15| 6/36[30|45 |M3x0.5]| 35 |15 |15 510.095| 8.1] 6.1] 400] 800 - |RS1006A--[0.56] 1.1]0.6
RNFTL 1208A2.5S 12 8 2.778 12.65 9.6 2.5x1 3730] 6560|0.10 25 45[19| 8|46 |35]45 | M3x0.5]| 655 [ 1918 71018 | 9.6| 7.6| 400[ 800] - |RS1208A--[0.74| 1.8/ 0.9
RNFTL 1404A3.5S 14 4 2.778 14.5 11.5 3.5x1 5 370/10800| 0.10 25 50[19(10|43]|40|45 | M6x1 | 5.0 |19 |20 710.20 |[11.5| 9.5| 500[1 000 - |RS1404A--[1.02| 2.0| 1.0
RNFTL 1405A2.5S 14 5 3.175 14.5 11.0 2.5x1 5260] 9720|0.10 30 50(22|10 4540 |45 | M6x1 | 5.0 |22 |21 810.26 [11.0| 9.0| 500[1 000 - |RS1405A--[1.00| 2.4| 1.2
RNFTL 1610A2.5
RNFTL 1610A2.5S 16 10 3.175 16.75 13.3 2.5x1 5660|111 500| 0.10 30 5323|1054 |41|55 | M6x1 | 5.5 |23 (225 8(0.28 |13.3]11.3| 500|1 0001 500| RS1610A--|1.37| 2.7| 1.4
RNFTL 1808A3.5
RNFTL 1808A3.5S 18 8 4.762 18.5 13.6 3.56x1 {13 200(25 800 0.15 34 63 (27|12 (58|49 |6.6 | M6x1 | 6.0 |27 |27 81043 |13.6(11.6| 500[1 000|1 500] RS1808A--[1.60| 5.2| 2.6
RNFTL 2005A2.5
RNETL 2005A2.5S 20 5 3.175 20.5 17.0 2.5x1 6 360[{14 200| 0.10 40 60 (28|10 (46|50 |45 | M6x1 | 5.0 |28 |27 10 [0.42 [17.0|14.6| 500|1 000[2 000[ RS2005A- - (2.17| 3.5( 1.8
RNFTL 2010A2.5
RNETL 2010A2.5S 20 10 4.762 21.25 16.2 2.5x1 {10 900(21 800| 0.15 40 6730|1259 |53 |6.6 | M6x1 | 6.0 |30 |29 12 |0.55 [16.213.8| 500|1 000[2 000[ RS2010A--(2.18| 7.1| 3.6
RNFTL 2505A5
RNETL 2505A5S 25 5 3.175 25.5 22.0 2.5x2 |12 800(36 300| 0.10 42 71128(12|66|57|6.6 | M6x1 | 6.0 |28 |31 10 10.62 |22.0]19.6 |1 000[2 000[2 500] RS2505A- - |3.47| 6.5] 3.3
ﬁx:g:: :Z:g:;gs 2.5x1 |17 500(35 200 44 80(34|15|62|62|9 M6x1 | 7.5 | 34 {37 17 13 |65
RNFTL 2510A5' 25 10 6.35 26 19.0 0.20 0.75 |19.0(16.6 |1 000[2 000|2 500{ RS2510A- - [3.13
RNETL 2510A5S 2.5x2 |31 800(70 300 44 80(34(15(92|62|9 M6x1 | 7.5 | 34 {37 17 18 9.0
Notes: 1. Protruding portion of tube does not interfere with ball nut housing if its dimensions corresponding to U and V are large 4. Nut assembly with arbor and screw shaft are separate at time of delivery.
enough. 5. Value obtained by diving standard screw shaft length by 100 mm will be entered at end of the part number where
2. Actual screw shaft length may become slightly longer than nominal length L, due to manufacturing tolerance. marked with - -
3. Only ball nut part numbers ending “S"” are equipped with seals. External dimensions of those with seals are the same 6. ltems in stock do not have surface treatment. For details of standard stock products, contact NSK.
as those without. 7. Internal spatial volume of nut and volume of grease to be replenished are values for ball screws with seals.
In ball nut side view drawing, above the center line there is a seal, and beneath it there is no seal. Recommended amount for replenishing is approximately 50% of nut's internal space. For ball screws without seals, apply
Seal for those with shaft diameter of 14 mm or less is made of synthetic resin. Seal for those of 16 mm or more is a grease to screw shaft surface or move ball nut by hand while filling them with grease so that grease permeates all areas.
"Brush" seal. See page D16 for details.
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Ball screws for transfer equipment Tube type, Flanged nut (Fine, Medium lead) R series RNFTL type NSK ‘

T
QOil hole Q 5-$ X drill thru
- i 3
/ - D |
I > %\\\\\w% ||
< S| B 5 2 Sl 3| _ _ _ _ . )
e : ) ¥ ii §
— A 1
R/ || Max. U Lo
B G
=3
Ln
Unit: mm
Effective turns : o . . Standard
Shaft dia| Lead | Ball dia. |Ball circle| Root dia. _(Iafbaus“ Basic Icz,a\‘d) 1ating | aial [Bntdnerscrs Ball nut dimensions Nut | Arbor Screw shaft Shaft ‘252;':“ b
Ball nut No. 4 . d&a. u)r(ns Dynemic| Static play [Outside dia. Flange |Length Bolt hole|  Qil hole Projecting tube I\/Iiss. (usikdz|Bore| Standard length|  Screw m"’ES/m Vﬂ”nru”f mgﬁ;i;fﬂg
D § 4 | cireuits | G | G M D alelsl w[x] @ [ 7lulv]ar|"[alad L shaft No. | 9| e em)
:mi;:: :Zgg:zgs 2.5x1 7 430| 20 300 50 79[33 |15 | 55| 65| 6.6 M6x1 7533 (34| 10085 5.9 3.0
RNFTL 2806A5. 28 6 3.175 28.5 25.0 0.10 25.0(22.6(1 000|2 000| 2 500 [RS2806A - | 4.47
RNETL 2806A5S 2.56x2 [13500( 40 600 50 79133 |15 | 79| 65| 6.6 M6x1 75(33 (34| 10 (1.07 8.4 4.2
RNFTL 3210A5 32 10 6.35 33.75 27.0 2.5x2 [35700| 92 200{ 0.20 b5 97(39 |18 | 97| 75|11 M6x1 9.0[39 |42 | 17 |1.55 |27.0(24.6(1000{2000|3 000|RS3210A--| 5.53|29 |15
RNFTL 3210A5S ) ) ) ) ) ) ) ) ) )
Exilt gg::g::gs 2.5x1 |21 000 51 000 60 102[42 |18 | 68| 80|11 M6x1 9.0(42 | 46| 17 |1.47 21 |11
RNFTL 3610A5. 36 10 6.35 37 30.0 0.20 30.0(27.6(1000{2 000| 3 000 |RS3610A" | 6.91
RNETL 3610A5S 2.5x2 |38 100(102 000 60 10242 |18 | 98| 80|11 M6x1 9.0(42 46| 17 |1.80 33 (17
RNFTL 4010A7 40 10 6.35 41.75 35.0 3.5x2 |53 500(164 000| 0.20 65 1144420 (120]| 90|14 M6x1 | 10.0 [ 44 | 50 | 20 |2.49 |35.0{31.8(2000(3000(4 000|RS4010A--| 8.87(42 |21
RNFTL 4010A7S i i ' : '
LA 45 12 7.144 46.5 39.0 2.5x2 49 600(147 000| 0.23 70 130[47 {22 (116]|100{18 M6x1 | 11.0| 47 | 55| 20 |3.07 |39.0(35.8]2 000(3 000[4 000|RS4512A--111.16|49 |25
RNFTL 4512A5S ) ) ) ) )
RNFTL 5010A7 50 10 6.35 51.75 45.0 3.5x2 |59 500{205 000{ 0.20 80 140] 52 {22 |122|110(18 M6x1 | 11.0| 52 | 59 | 20 |4.06 |45.0|41.8]|2000(3 000[4 000|RS5010A-{14.15|53 |27
RNFTL 5010A7S ) ) ) ) ) ) ) ) ) )
RNFTL 5016A5
50 16 9.625 52 42.0 2.5x2 199 900{293 000{ 0.23 85 163|567 |28 [146|125|22 M6x1 | 14.0| 57 | 63 | 25 |6.42 |42.0|38.8]|2 000(3 000[4 000|RS5016A--(13.48|94 |47
RNFTL 5016A5S
Notes: 1. Protruding portion of tube does not interfere with ball nut housing if its dimensions corresponding to U and V are large 4. Nut assembly with arbor and screw shaft are separate at time of delivery.
enough. 5. Value obtained by diving standard screw shaft length by 100 mm will be entered at end of the part number where
2. Actual screw shaft length may become slightly longer than nominal length L, due to manufacturing tolerance. marked with - -.
3. Only ball nut part numbers ending “S"” are equipped with seals. External dimensions of those with seals are the same 6. ltems in stock do not have surface treatment. For details of standard stock products, contact NSK.
as those without. 7. Internal spatial volume of nut and volume of grease to be replenished are values for ball screws with seals.
In ball nut side view drawing, above the center line there is a seal, and beneath it there is no seal. Recommended amount for replenishing is approximately 50% of nut's internal space. For ball screws without seals, apply
Seal for those with shaft diameter of 14 mm or less is made of synthetic resin. Seal for those of 16 mm or more is a grease to screw shaft surface or move ball nut by hand while filling them with grease so that grease permeates all areas.
"Brush" seal. See page D16 for details.
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Ball screws for transfer equipment Tube type, Flanged nut (Medium, Hige helix lead) R series RNFTL type NSK ‘

Oil hole Q

Arbor

PA

$d,

#di
1
=

#dm
#d;
|
< >
o
€ /
|
|
|
|
$d

Lo
B
Ln
Unit: mm
) Ball Fifective ims| Basic load rating Ball nut . . A .
|—ofballs | Al e rbor Screw shaft Internal | S
UG | ead |Ball dia.| circle |Root dia| Turns () [Aodal|dnensor ball nut dimensions ot ot o
Ball nut No. dia. x| Dynamic| Static play |Outside da. Flange |Length| Bolthole | Oil hole [Projecting tube '\{'ES)S-Outsidedia‘ Bore|Standard length| gcrew mlafs/”)“ ng‘”n”u”f ity
I ! D, d, d |cCircuits| ¢ | ¢, [M™[ D alelslowW x| a[r|u[v[rR|" a4 L shaft No.| 2|l icm
RNFTL 1212A3 12 12 2.381 | 1265 | 10.1 |1.5x2| 3360 6270|0.10( 24 44117 | 8| 44(34| 4.5\M3x05|4.0{17|16| 5(0.16(10.1| 8.1| 400[ 800 - |RS1212A--[0.74| 1.7| 0.9
RNFTL 1616A3
RNETL 1616A3S 16 16 2778 | 16.65 | 13.6 |1.5x2| 4880 9650(0.10| 30 55122 |10| 50(43| 6.6{M6x1|5.0(22(22| 7|0.29|13.6|/11.6| 5001 000|1 500{ RS1616A--|1.37 | 2.8 1.4.
RNFTL 2020A3
RNETL 2020A3S 20 20 3.175 | 20.75 | 17.3 |1.5x2| 701015400|0.10( 35 6825 (12| 59|52| 9 |M6x1|6.0(25(27| 8(0.49|17.3[14.9| 500(1 000[2 000 RS2020A-- [2.19| 4.9| 2.5
RNFTL 2525A3
2 2 . 2 22. 1. 21 241 121 4 1112 M6 x 1| 6. 11321 .80122.0{19.6|1 20002 RS2525A-- (3.4 Al 4
RNETL 2525A3S 5 5 3.969 6 0 5 x 0 500 00| 0 5 80| 3 6963 9 6x1/6.0{31|32(10 (0.80 01]19.6{1000[2 000]2 500 RS2525A-- [3.43| 9 6
RNFTL 3232A3
RNETL 3232A3S 32 32 4762 | 33.25 | 28.0 |1.5x2|15300[37100| 0.15| 55 100|137 |15| 84|80[11 |[M6x1|7.5(37|40(|12 |1.46{28.0|25.6|1000[2 000[3 000| RS3232A-- [5.71]19 | 9.5
RNFTL 4040A3
RNETL 4040A3S 40 40 6.35 41.75 | 35.0 |1.5x2(2440061600|0.20| 70 120|146 |18 (1039514 |M6x1|9.0|46[49|15(2.69|35.0{31.8|2000|3 000}4 000 RS4040A--(8.82 |39 |20
Notes: 1. Protruding portion of tube does not interfere with ball nut housing if its dimensions corresponding to U and V are large 4. Nut assembly with arbor and screw shaft are separate at time of delivery.
enough. 5. Value obtained by diving standard screw shaft length by 100 mm will be entered at end of the part number where
2. Actual screw shaft length may become slightly longer than nominal length L, due to manufacturing tolerance. marked with - -.
3. Only ball nut part numbers ending “S" are equipped with seals. External dimensions of those with seals are the same 6. ltems in stock do not have surface treatment. For details of standard stock products, contact NSK.
as those without. 7. Internal spatial volume of nut and volume of grease to be replenished are values for ball screws with seals.
In ball nut side view drawing, above the center line there is a seal, and beneath it there is no seal. Recommended amount for replenishing is approximately 50% of nut's internal space. For ball screws without seals, apply
HSBeaI fﬁ.r tholse with shaft diameter of 14 mm or less is made of synthetic resin. Seal for those of 16 mm or more is a %rease to sDc1rgva si&aftt glurface or move ball nut by hand while filling them with grease so that grease permeates all areas.
rush" seal. ee page or details.
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Ball screws for transfer equipment  fype type, embedded -tube, Flanged (Fine, Medium lead) R series RNFBL type NSK ‘

Oil hole Q

oy 30°
Seal (both ends) 4-#X drill thru
T
i
- Arbor
: O]
) o
= A E
N \ Il
= LA k |
< Lo
A,
G,
Qu
B (©) H
Ln
Unit: mm
. . : . |Effective tums| - Basic load rating -1 [Bltgnesins Ball nut dimensions Arbor Screw shaft Internal | Saad
T ball !
Shaft dia.| Lead Ball dia. | Ball circle | Root dia. ﬁ N) Axial Outsdeda Flange Length | Bolt hole Oil hole nNut Ousieda| Bore| Standard length Shaft | spatl | viore
Ball nut No. dia. - - play Mass. Screw shaft| messm |volume | oges
d ! D d d % Dynamic | Static Max Ot k9) N (kg) | ond [kising
v " ' Circuits C, C, | D A H{B | L |[COW]| X Q T 9 d, d L, 0- 9 {iem?) (cm’)
RNFBL 1006A2.5S 10 6 2.381 10.65 8.1 2.5%1 2830 4810|0.10 | 26 42129 8|36 |3 |34 | 45|M3x05 |50|0.16| 81| 6.1 | 400[ 800| - |RS1006A-:[0.56 | 1.1] 0.6
RNFBL 1208A2.5S 12 8 2.778 12.65 9.6 2.5%1 3730 6560]|0.10| 29 45132 8|44 | 3|37 | 45| M3x05 |55]|0.21| 9.6| 76| 400] 800] - |RS1208A--]0.81| 1.6/0.8
RNFBL 1404A3.5S 14 4 2.778 14.5 11.5 3.5x1 5370| 10800| 0.10 | 31 50 | 37 [10 |40 | 4 | 40 | 45| M6x] 5.0/0.25| 11.56]| 95| 500{1000] - |RS1404A--[1.02| 2.4{1.2
RNFBL 1405A2.5S 14 5 3.175 14.5 11.0 2.5x1 5260 9720|0.10| 32 50 | 38 (10 |40 | 4 |40 | 45| Mé6x] 5.0/0.26| 11.0] 9.0 | 500{1000] - |RS1405A--[1.00] 1.9[1.0
RNFBL 1808A3.5S 18 8 4.762 18.5 13.6 3.6x1 [ 13200| 25800| 0.15 | 50 80|60 (12|61 |4 |65 | 6.6]|M6xl 6.0 /1.00)| 13.6|11.6 | 500{1000|1500| RS1808A-- [1.60 | 5.8/ 2.9
RNFBL 2005A2.5S 20 5 3.175 20.5 17.0 2.5X1 6360| 14200|0.10 | 40 60 | 46 [10 | 40 | 4 | 50 | 4.5 | M6x] 5.0/0.37| 17.0|14.6 | 500[{1000|2 000 | RS2005A - [2.17 | 2.8 1.4
RNFBL 2010A2.5S 20 10 4.762 21.25 16.2 2.5x1 |[10900| 21800|0.15| 52 82 |64[12 |61 |5 |67 | 66]|Mb6x1 6.01.05| 16.213.8 | 500/1000|2 000| RS2010A-- |2.18 | 7.6| 3.8
RNFBL 2505A2.5S 2.5x1 7070| 18200 40 0.40 3.5 1.8
RNFBL 2505A5S 25 5 3.175 25.5 22.0 5 5<2 1128001 36300 0.10 | 43 67 | 50 [ 10 55 4 |55 | 5.5 |M6x1 5.0 050 22.0119.6 |1 000{2 000 |2 500 | RS2505A- - |3.47 7724
RNFBL 2510A2.5S 2.5x1 [ 17500| 35200 66 1.62 14 7.0
RNFEL 2510A5S 25 10 6.35 26 19.0 25<2 1318001 70300 0.20 | 60 96 | 72 |15 9% 5178 | 9.0 Méx1 7.5 799 19.0 (16.6 (1 000|2 000|2 500 | RS2510A-- |3.13 9 195
RNFBL 2806A2.5S 2.5%1 7 430 | 20 300 47 0.70 4.5 2.3
RNFBL 2806A5S 28 6 3.175 28.5 25.0 25<2 135001 40 600 0.10 | 50 80 | 60 [ 12 65 565 | 6.6|M6x1 6.0 087 25.0|22.6 |1 000{2 000 |2 500 | RS2806A - - |4.47 76 38
RNFBL 3210A2.5S 2.5x1 [19700| 46 100 67 1.72 20 |10
RNFBL 3210A5S 32 10 6.35 33.75 27.0 > 5<2 1357001 92200 0.20 | 67 103 | 78 |15 97 5 (85 | 9.0M6x1 7.5 295 27.0 124.6 |1 000{2 000 |3 000 | RS3210A - |5.53 28 Tha
RNFBL 3610A2.5S 2.5x1 [21000| 51000 69 1.97 21 11
RNFBL 3610A5S 36 10 6.35 37 30.0 5 5<2 1381001102000 0.20 | 70 11082 |17 99 5 (90 [11.0 | M6x1 8.5 253 30.0|27.6 |1 000{2 000 |3 000 | RS3610A - - |6.91 29 15
RNFBL 4010A5S 40 10 6.35 41.75 35.0 2.5x2 |40 100(116 000| 0.20 | 76 116 (88|17 [ 99 [ 5 | 96 [ 11.0 | M6x]1 8.5 [2.86 | 35.0 (31.8 |2 000|3 000|4 000 | RS4010A-- |8.87 |36 [18
Notes: 1. Actual screw shaft length may become slightly longer than nominal length L, due to manufacturing tolerance. 4. Items in stock do not have surface treatment. For details of standard stock products, contact NSK.
2. Nut assembly with arbor and screw shaft are separate at time of delivery. 5. Seal for those with shaft diameter of 14 mm or less is made of synthetic resin. Seal for those of 16 mm or more is a
3. Value obtained by diving standard screw shaft length by 100 mm will be entered at end of the part number where "Brush" seal.
marked with - -. 6. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.
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Ball screws for transfer equipment Return tube type, Nut with V-thread, (Fine lead) R series RNCT type NSK ‘

Seal (both ends) Arbor
Sw
1 - o 1
=1 >
(7)) .00 S . € 5 || he)
S R RSES 3 3| T - - - H—— _—
L = I
W I
B
Ly R/ | Max. U Lo
Unit: mm
Effective t i i ] - : — .
Shaftdia.| Lead | Balldia. |Ball circle [Root dia. e_zlaffﬁgus“ms Basic I?aNd) ratng |\ ial [ Ball nut dimensions Nut |Sealdmensions| — Arbor Screw shaft Shaft ‘2,52@."5\‘ S
Ball nut No. dia. urns - - play |Outside dia. V-thread Length | Projecting tube | Mass. |Diameter{Thickness|Outside dia,| Bore | Standard length Screw shaft mass/m [volume | dfges
d I D d d X Dynamic | Static Max (kg) (kg) | oinu [pknsing
" " ' Circuits C, C, ) D M B| L |U| V|R S | Sw| a | d L, No. (cm)|(cm’)
RNCT 1003A3.5 10 3 2.381 10.65 8.1 3.6 x1 3780 6730] 0.10 20 M18 x 1 10| 38 |15 | 16 710049 - - 8.1] 6.1 400 800] — |RST003A--| 0.50| - | -
RNCT 1404A3.5S 14 4 2.778 14.5 11.5 3.5 x1 5370 10800| 0.10 25 M24 x 1 10| 43 119 ] 20 710.083] - - |11.5] 95| 500{1000] - |[RS1404A--| 1.02] 2.7 14
RNCT 1405A2.5S 14 B) 3.175 14.5 11.0 2.5x1 5260| 9720| 0.10 30 M26x1.5 |10 | 45 |22 | 21 810.15 - - |[11.0 [ 9.0 | 500{1000f - [RS1405A--| 1.00| 3.1 1.6
RNCT 1808A3.5
RNCT 1808A3.5S 18 8 4.762 18.5 13.6 3.5x1 (13200 25800 0.15 34 M32x15 |12 | B8 |27 | 27 81021 |285|25|13.6 [11.6| 500[1 000{1 500{ RS1808A 1.60| 6.6/ 3.3
RNCT 2005A2.5
RNCT 2005A2.5S 20 5] 3.175 20.5 17.0 2.5 x1 6 360| 14 200( 0.10 40 M36x15 |12 | 48 |28 | 27 | 10 [0.28 |29.5| 2.5|17.0 |14.6 | 500{1 000/2 000| RS2005A 2.17| 4.8 24
RNCT 2505A5
RNCT 2505A5S 25 5 3.175 25.5 22.0 2.5x%x2 [(12800| 36 300| 0.10 42 M40x15 |15 | 69 |28 | 31 | 10 [0.38 |34.5|2.5|22.0|19.6 |1000{2 000/2 500| RS2505A 3.47| 84| 42
RNCT 2510A5
RNCT 2510A5S 25 10 6.35 26 19.0 2.5x2 (31800| 70300 0.20 44 M42x15 |15 | 92 |34 | 37 | 17 |0.49 [38.5|25|19.0 [16.6 |1 000{2 000[2 500{ RS2510A 313121 |1 .
RNCT 2806A5
RNCT 2806A5S 28 6 3.175 28.5 25.0 2.5x2 (13 500| 40600| 0.10 50 M45x15 |15 | 79 | 33| 34 | 10 |0.68 |37.5| 2.5 |25.0 |22.6 |1 000{2 000[2 500{ RS2806A 4.47| 9.7 49
RNCT 3210A5
RNCT 3210A5S 32 10 6.35 33.75 27.0 2.5x2 (35700| 92200 0.20 55 MB0Ox 1.5 |18 | 97 |39 | 42 | 17 |0.79 |45.5| 2.5 |27.0 |24.6 |1000{2 000/3 000| RS3210A 5.63| 32 |16
RNCT 3610A5
RNCT 3610A5S 36 10 6.35 37 30.0 2.5x2 [38100(102 000| 0.20 60 M55 x 2 18| 98 |42 | 46 | 17 |0.97 |50.5| 3.0 [30.0 |27.6 |1 000|2 000{3 000 RS3610A 6.91| 32 |16
RNCT 4010A7
RNCT 4010A7S 40 10 6.35 41.75 35.0 3.5x2 [63500(|164 000| 0.20 65 M60 x 2 25 [ 125 | 44 | 50 | 20 |1.37 |54.5| 3.0 |35.0 [31.8 |2 000(3 0004 000{ RS4010A 8.87| 51 |26
RNCT 4512A5
RNCT 4512A5S 45 12 7.144 46.5 39.0 2.5x2 [49600|147 000| 0.23 70 M65 x 2 30 | 124 |47 | 55 | 20 | 1.42 |60.5| 3.0 [ 39.0 |35.8 |2 000|3 000|4 000| RS4512A-- [11.16| 60 |30
RNCT 5010A7 50 10 6.35 51.75 45.0 3.5x2 (569500|205000| 0.20 80 M75 x 2 40 | 140 [ 52 | 59 | 20 |2.41 |64.5| 3.0 [45.0 |41.8 |2 000|3 000|4 000| RS5010A- - |14.15| 76 |38
RNCT 5010A7S
RNCT 5016A5
RNCT 5016A5S 50 16 9.5625 52 42.0 2.6 x2 [99900|293 000| 0.23 85 M80 x 2 40 | 158 | 57 | 63 | 25 [3.14 |68.5| 3.0 | 42.0 |38.8 |2 000{3 000|4 000| RS5016A-- |13.48(114 |57
Notes: 1. Protruding portion of tube does not interfere with ball nut housing if its dimensions corresponding to U and V are large Nut assembly with arbor and screw shaft are separate at time of delivery.
enough. Value obtained by diving standard screw shaft length by 100 mm will be entered at end of the part number where

marked with - .
Items in stock do not have surface treatment. For details of standard stock products, contact NSK.
Internal spatial volume of nut and volume of grease to be replenished are values for ball screws with seals.

2. Actual screw shaft length may become slightly longer than nominal length L, due to manufacturing tolerance.
3. Only ball nut part numbers ending “S" are equipped with seals. External dimensions of those with seals are the same
as those without.

No ok

In ball nut side view drawing, above the center line there is a seal, and beneath it there is no seal. Recommended amount for replenishing is approximately 50% of nut's internal space. For ball screws without seals, apply
Seal for those with shaft diameter of 14 mm or less is made of synthetic resin. Seal for those of 16 mm or more is a grease to screw shaft surface or move ball nut by hand while filling them with grease so that grease permeates all areas.
"Brush" seal. See page D16 for details.

B381 B382



Ball screws for transfer equipment End cap type, Flanged nut (Medium, Hige helix lead) R series RNFCL type NSK ‘

Qil hole Q
T 30° 30° )
Arbor 4-¢ X drill thru
| fl
] E‘f W/ | 5 Il
< 3| B Q E <5 | k)
< g < L - < 38 - - - || - —
] I N4 1T
E|B Ls
M Ln M
Unit: mm
Effecti i i : " : - St
Shaftdia | Lead Ball dia. | Ball circle | Root dia. w Basic I(?'a\]ld) rating Axial Balnutdimensions Ball nut dimensions Nut | Arbor Screw shaft Shaft \;r)zm Wmmre
Ball nut No. ) l 5 d(ija. j “° IDynamic] St ,\Bllay Outside dia, Flange Length | Bolthole | Qil hole I\(Ikas)s Uisteda| Bore| Standard length |Serew shaf n(wakss/r)n vgf\unrpge o
. " " lcirauits | ¢ | ¢ M| D alulelelemlwlx] o [17[™d4]d L No. 9 lem)|cm)
RNFCL 1212A3 1.7x2 3740 6640
RNFCL 1212A6 12 12 2.381 12.65 10.1 T 7 x4 57801 13 300 0.10| 26 44| 28 6|9 30| - 35| 4.5|M3x0.5/3.0(0.12(10.1| 8.1| 400 800 - |RS1212A 074 | - | -
RNFCL 1520A3 -
RNFCL 1520A3S 15 20 3.175 15.5 12.2 1.7x2 6730| 12300(0.10| 33 51| 35| 10 |11 45 BN 42| 45| M6x1|5.0[0.28(12.2(10.2| 500(1 000|1 500|RS1520A 115 3.3] 1.7
2::22:: :g:g:gs 1.7x2 | 5430| 10400 3; 26| 1.3
16 16 2.778 16.65 13.5 0.10| 32 53| 34 | 10 (10 38— 42| 45| M6x1(5.0[0.23(13.5[11.5| 5001 000|1 500|RS1616A--| 1.37
RNFCL 1616A6 1.7x4 | 9860 20800 S 26| 1.3
RNFCL 1616A6S ) 3 ) )
;:ig:: igig:gs 1.7x2 | 7810 16500 3' 4.4 22
20 20 3.175 20.75 17.3 0.10| 39 62| 41| 10 (11.6| 46 —— 50| 5.5[M6x1|5.0/0.37(17.3|{14.9| 500|1 000{2 000|RS2020A - | 2.19
RNFCL 2020A6 1.7x4 |14 200| 33000 ] 4.9
RNFCL 2020A6S ) 3 )
2:::2:: :g:g:gs 1.7x2 |11700| 25800 3; 8.2
25 25 3.969 26 22.0 0.12| 47 74| 49 | 12 |13 55 —— 60| 6.6/ M6x 1 [6.0[0.62(22.0(19.6 (1 000[2 000|2 500|RS2525A | 3.43
TS 2 1.7 x4 | 21200| 51500 I 8.9| 45
RNFCL 2525A6S ) 3 ) )
:xigt g;g;ﬁgs 1.7x2 |17 100| 40500 3; 16 | 8.0
32 32 4.762 33.25 28.0 0.15]| 58 92| 60 | 12 |16 70—— 74| 9 |M6x1|55[1.10({28.0(25.6 |1 000[2 000|3 000|RS3232A-| 5.71
RNFCL 3232A6 1.7 x4 | 31000/ 81000 = 17 | 85
RNFCL 3232A6S ) 3 )
2:::gt :g:g:gs 1.7x2 |27 200| 67900 % 32 |16
40 40 6.35 41.75 35.0 0.20| 73 114| 75 | 15 [19.5( 85 —— 93| 11 M6 x 1 [6.5[2.09(35.031.8 2 0003 000|4 000|RS4040A - | 8.82
iR SE Ll 1.7 x4 | 49 300|136 000 — 33 (17
RNFCL 4040A6S ) 3.5
:::;gt ggzgﬁgs 1.7 x2 |40 600|106 000 —3_5 64 |32
50 50 7.938 52.25 44.0 0.25| 90 135| 92 | 20 |21.5{107 —— 112|114 |M6x 1 [7.0|3.90|44.0{40.8 |2 0003 000(4 000|RS5050A"-|13.81
RNFCL 5050A6 1.7 x4 | 73700212 000 — 68 |34
RNFCL 5050A6S ' 3.5
Notes: 1. Actual screw shaft length may become slightly longer than nominal length L, due to manufacturing tolerance. 6. Internal spatial volume of nut and volume of grease to be replenished are values for ball screws with seals.
2. Nut assembly with arbor and screw shaft are separate at time of delivery. Recommended amount for replenishing is approximately 50% of nut's internal space. For ball screws without seals, apply
3. Value obtained by diving the standard screw shaft length by 100 mm will be entered at end of the part number where grease to screw shaft surface or move ball nut by hand while filling them with grease so that grease permeates all areas.
marked with - . See page D16 for details.
4. ltems in stock do not have surface treatment. For details of standard stock products, contact NSK.
5. Length of nut becomes longer (2 x M) for those with "brush" seals.
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Ball screws for transfer equipment End cap type, Flanged nut (Ultra high helix lead) R series RNFCL type NSK ‘

QOil hole Q Arbor 4-¢X drill thru
T
11 & /.
333 - - ) S 3 S - - A - b
Ay -
MANNNN [ DN
E o 8 17
CDM/
E | B Lo
M Ln M
Unit: mm
Shaft dia| Lead Ball dia. |Ball circle | Root dia. @’ﬁ Basic |‘z,a\ﬁ rating Axial |Bdnesing Ball nut dimensions Nut| Arbor Screw shaft Shaft ‘Q;:g‘:“ i‘m
Ball nut No. ., l ; d(ija. ., UM Bynamic] Static ’5::)\: Outside dia) Flange Length  |Bolthole | Oil hole ,\{/]lfsi Urizds|Bore| Standard length | Screw m(alfs/)m oTe mg‘fe%[lg;‘s”g
- " " |cCireuits | G C, | D AlnlsleleImlwIx[ o lr [ dgld L, shaft No. | ™9 |em)(cm?)
RNFCL 1632A2 -
RNFCL 1632A2S 0.7x4 | 4600 | 8460 3 0.21 24| 12
RNFCL 1632A3 —
RNECL 1632A3S 16 32 2.778 16.65 13.56 1.7x2 | 5430 | 10400[0.10 | 32 50 | 34 [ 10 |10 66 3 41 | 45 |M6x1| 55(0.33| 13.5| 11.5| 500/1000{1500[ - | RS1632A--| 1.34 | 3.9| 2.0
RNFCL 1632A6 —
RNECL 1632A6S 1.7x4 | 9860 | 20800 66 3 0.33 1] 21
RNFCL 2040A2
RNFCL 2040A2S 0.7x4 | 6610 | 13600 41 3 0.31 41 21
RNFCL 2040A3 _
RNECL 2040A3S 20 40 3.175 20.75 17.3 1.7x2 | 7810 | 16500{0.10 | 38 581 40 [ 10 |11 81 3 48 | 55 |M6x 1| 55|0.53| 17.3| 14.9 | 500|1000[1500{2 000 RS2040A--| 2.15 | 6.3| 3.2
RNFCL 2040A6 - .
RNFCL 2040A6S 1.7 x4 {14200 | 33000 81 3 0.53 70| 35
RNFCL 2550A2 _
RNFCL 2550A2S 0.7x4 | 9870 | 21200 50 3 0.53 84| 4.2
RNFCL 2550A3 -
RNFCL 2550A3S 25 50 3.969 26 22.0 1.7x2 | 11700 | 25800(0.12 | 46 70 | 48 | 12 |13 | 100 3 58 | 6.6 [M6x 1| 7.0({0.91(22.0( 19.6 [1000{2 0002500 - | RS2550A-| 3.37 |14 7.0
RNFCL 2550A6 -
RNECL 2550A6S 1.7 x4 |21 200 | 51500 100 3 0.91 15 75
2xigt gggzzgs 1.7%2 |17 100 | 40500 3; 2 |12
“—orenr ancane 1 32 64 4.762 33.25 28.0 0.15 58 92| 60 [12 |165|126 —— 74 | 9 |[M6x1| 7.5[1.76| 28.0 | 25.6 | 1000|2 000{3 000(4 000] RS3264A - | 5.63
RNFCL 3264A6 1.7%4 |31000]| 81000 — 26 |13
RNFCL 3264A6S ) 3
:::igt :g:g::s 1.7x2 |27 200 | 67900 35 2 1%
~onert anonne 1 40 80 6.350 41.75 35.0 0.20| 73 14| 75 [ 15 |19 | 158 —— 93 |11 |M6x1[10.0|3.44| 35.0( 31.8 {2000(3000(4 000(5000| RS4080A - | 8.69
RNFCL 4080A6 1.7 x4 |49 300 | 136 000 B S
RNFCL 4080A6S ) 3.5
Notes: 1. Actual screw shaft length may become slightly longer than nominal length L, due to manufacturing tolerance. 6. Internal spatial volume of nut and volume of grease to be replenished are values for ball screws with seals.
2. Nut assembly with arbor and screw shaft are separate at time of delivery. Recommended amount for replenishing is approximately 50% of nut's internal space. For ball screws without seals, apply
3. Value obtained by diving the standard screw shaft length by 100 mm will be entered at end of the part number where grease to screw shaft surface or move ball nut by hand while filling them with grease so that grease permeates all areas.
marked with - . See page D16 for details.

4. Items in stock do not have surface treatment. For details of standard stock products, contact NSK.
5. Length of nut becomes longer (2 x M) for those with "brush" seals.
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Ball screws for transfer equipment

Return tube type, Square nut (Fine, Medium lead)

R series RNSTL type NSK ‘

A Seal (both ends) F
Arbor M6x1 (il hole) 4-J tap hole, K deep
T
1l /:i IF/ — //i )
T 1]
o |r|* I | A ] _
N === I \
I I ! £ S
Ly N (7 1y e ‘é’ § o i — — I _ °
— 4 — < H -
L B e U * ] AL
411 == o
N é ; N A4 I
1 2 — = Ll
\\' T \}' Ul
r F Lo
Ln Max. U H
Unit: mm
) ) . - |wEffegive, | Basic load rating - [Belnudmersons Ball nut dimensions Arbor Screw shaft Internal | St
t ball nal| o
Shaftdia.|  Lead Ball dia. | Ball circle| Root dia. % (N) Axial Length Width| & Bolt hole Qil hole ANUt Quscede| Bore| Standard length Shf’“ spatial | Volre
Ball nut No. dia. - - play Mass. Screw shaft | messm |volume | olgess
d I D d d X Dynamic| Static Max (kg) No (kg) ofnug (epknsting
v " ' Circuits ) . ) L, W|H|A|B|C|J |K|E |F U a | d L, : (cm’) |(cm’)
RNSTL 1404A3.5S 14 4 2.778 14.5 11.5 3.56x1| 5370 10800]0.10 38 34| 13|22 | 26 | 8 M4| 7 7 3 20 |0.20{11.5] 9.5| 500{1 000, - |RS1404A-- | 1.02] 1.6/ 0.8
RNSTL 1405A2.5S 14 5 3.175 14.5 11.0 25x1| 5260 9720[0.10 38 34| 13|22 | 26| 8 M4 7 7 | 3] 211]0.20[11.0] 9.0] 500/1000] - |RS1405A-- | 1.00| 1.8] 0.9
RNSTL 1808A3.5S 18 8 4.762 18.5 13.6 3.5x1[13200| 25800 0.15 56 48| 17 | 35 | 35 [10.5] M6| 10 8 | 3 26 |0.31]13.6]11.6] 500[{1000/1 500 RS1808A-- | 1.60| 3.4| 1.7
RNSTL 2005A2.5S 20 5 3.175 20.5 17.0 25x1| 6360 14200|0.10 38 48| 17 | 22 | 35 | 8 M6| 9 6 2 27 10.24117.0(14.6| 500{1 000/2 000] RS2005A-- | 2.17| 2.5| 1.3
RNSTL 2010A2.5S 20 10 4.762 21.25 16.2 2.5x1|10900| 21800|0.15 58 48| 18 | 35 | 35 [11.5] M6| 10| 10 | 2 | 28 |0.35/16.2(13.8| 500[1 0002 000 RS2010A-- | 2.18] 6.3| 3.2
RNSTL 2505A2.5S 25 5 3.175 255 22.0 25x1| 7070 18200]0.10 35 60| 20| 22 | 40 | 6.5| M8]| 10 6 | 0 | 27 |0.31/22.0{19.6|1000|2 000|2 500| RS2505A-- | 3.47| 2.6] 1.3
RNSTL 2510A5S 25 10 6.35 26 19.0 2.5x2|31800| 70300]0.20 94 60| 23 | 60 | 40 |17 M8| 12| 10 | 0 | 32 |1.32{19.0/16.6|1 000[2 000|{2 500] RS2510A - | 3.13|18 | 9.0
RNSTL 2806A2.5S 2.5x1 | 7430| 20 300 42 60| 22 | 18 | 40 |12 0.65 3.5] 1.8
RNSTL 2306A5S 28 6 3.175 28.5 25.0 25x2 135001 40 600 0.10 57 601 22 1 20 [ 20 1135 M8| 12 8 | 0| 32 104 25.0{22.6 |1 000|2 000{2 500| RS2806A 4.47 70l 35
RNSTL 3210A2.5S 25x1|19700| 46 100 64 70| 26| 45 | 50 | 9.5 1.12 18 | 9.0
RNSTL 3210A5S 32 10 6.35 33.75 27.0 25x2 1357001 92 200 0.20 92 701 26 1 60 50 |17 M8| 12 | 10 0 38 75| 27.0{24.6 |1 000|2 000/3 000| RS3210A 5,513} 27 4
RNSTL 3610A2.5S 2.5x 1|21 000| 51000 64 86| 29| 45 | 60 | 9.5 1.76 18 | 9.0
RNSTL 3610A5S 36 10 6.35 37 30.0 2 5x2 1381001702 000 0.20 96 861 29 160 160 112 M10| 16 | 11 0| 41 264 30.0{27.6|1 000|2 000/3 000| RS3610A 6.91 27 112
RNSTL 4512A5S 45 12 7.144 46.5 39.0 2.5x2149600]147 000] 0.23 115 100 | 36| 75 | 75 |20 |M12]| 20| 13 0 | 46 |1.22(39.0135.8]2 000[3 000{4 000] RS4512A - [11.1647 |24

Notes: 1. Actual screw shaft length may become slightly longer than nominal length L, due to manufacturing tolerance.

2. Nut assembly with arbor and screw shaft are separate at time of delivery.
3. Value obtained by diving the standard screw shaft length by 100 mm will be entered at end of the part number where "Brush" seal.

marked with - -

B387

4. Items in stock do not have surface treatment. For details of standard stock products, contact NSK.
5. Seal for those with shaft diameter of 14 mm or less is made of synthetic resin. Seal for those of 16 mm or more is a

6. Recommended quantity of grease is about 50% of ball nut's internal space. See page D16 for details.
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Accessories

B-3-1.7 Accessories

Accessories to use with NSK ball screws are available.

Table 1 Support unit categories

o . . Bearing bore, Bearing
Application Shape Support side | Bearing in use Page
seat diameter
WBK**-01*
Fixed support| Angular contact B395
side ball bearing $4-¢25 -
WBK**S-01%
Small Deep groove B399
equipment, [Square ) $6- 25
light load ball bearing -
Simple support
side
WBK**SF-01
Deep groove 12 415
ball bearing $12. ¢ B402
(exclusive for VFA type)

1. Classification
Ball screw support units are classified into
categories by their shape (Table 1). Select the
type that best suits your particular needs.

2. Features

@Bearings and seals
On the fixed support side, the angular contact
ball bearing is used. It has great rigidity and
low friction torque, which match the rigidity of
the ball screw. The thrust angular contact ball
bearing with high precision and great rigidity
is another choice for the fixed support side.
An oil seal is installed to the fixed support side
used with an angular contact ball bearing. Fine
clearance may occur with this seal.
A deep-groove ball bearing with a shield on
both sides is used on the simple support side.

B389

@Lock nut is provided.
A lock nut with fine grade finish is provided to
fix the bearing with high precision.
The lock nuts are designed to be difficult to
loosen, but they can still loosen if subjected to
strong mechanical vibration. If necessary, this
should be prevented by applying threadlocking
adhesive or taking similar precautions.

NSK

Bearing bore, Bearing

Application Shape Support side | Bearing in use Page
seat diameter
WBK**R-11 (Support kit)
Deep groove
ball bearing
(arranged to $4, 46 B401
have angular (exclusive for
contact) RMA and RMS
qull Fixed support types)
equipment, Round side
light load WBK**-11*
Angular contact B397
ball bearing $4- 425 _
WBK**DF*-31H
Malchiﬂe . Fixed . Thrust angular B407
tools, hig ixed suppor B
el Round side contac't ball $17 - ¢40 ~
heavy load bearing
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NSK

3. Reference number coding

(For light load)
Example:

WBK
S

Product code for support unit

Nominal size code*

Mounting code
No code: Fixed support unit
S: Simple support unit
SF: Simple support unit (for FSS and VFA)

R: Fixed support unit (support kit for miniature ball screws)

08S-01A

No code or A: For general use
B: Low-profile type (only for square type)
C: For clean environment use
M: Miniature general-purpose use
W: Lost-wax product

01: Square type
11: Round type

*) In case of simple support unit, please note that the nominal size code of 12 or less does not strictly represent
internal bore of bearing in millimeters. Please refer to the dimensional table for internal bore of bearing.

(For high speed and heavy load)

Example: WBK 25 DF - 31 H

Product code for support unit ‘

Nominal size code (internal bore of bearing)

H: High speed type

Bearing combination code
DF: Face to face duplex combination
DFD: Face to face triplex combination

DFF: Face to face quadruplex combination

B391

(1) Support Units for Light Load and

Small Equipment

Support units for light load and small
equipment provide both fixed and support
side bearing assemblies to support screw
shafts. They provide all required parts such
as bearing locknuts so that you can mount
them directly to NSK standard ball screws, of
which shaft ends are machined.

Please refer to the dimensions listed on
the dimension table for the configuration of
standard screw shaft ends for NSK standard
ball screws with blank shaft ends. For ball
screws for transfer equipment, you require
optional spacers when mounting fixed
support side support units.

(a) Features
@Prompt delivery
Support units are standard products.

@Best selection of bearings for your
application
General use support units for fixed support
side are equipped with highly rigid
angular contact ball bearings that have
been assembled with proper preload, and
packed with the appropriate volume of
grease. On the other hand, clean support
units for fixed support side uses low dust
emission grease, and low torque special
bearings. Sealed deep groove ball bearings
are used for simple support side units for
both general and clean environment use.
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Accessories

@Accessories * Do not disassemble fixed support side (b) Features of Clean Support Unit

Support units provide everything necessary units as they are equipped with bearings @Outstanding low dust emission 10600 F2icte size: 0.1 um or over, otational speed: 1000 min’
for mounting ball screws to machines. and oil seals. Clean support unit uses "NSK clean grease A AP N AN
(Please refer to the table below.) LG2" which has a proven feature of low 5 1000 ! WBK10-01A
o b
- . £ - AN AA M
dust emission. It reduces Flust emission to = Mt WBKWMN‘\I\WI‘MMM
1/10 of general support units. o
L
:‘? 10
4 3 2 1 5 6 7 @Low torque
’ It features low torque characteristics 1 = o = P 50
because of special bearings. (560% lower Time, hr
/ than general support unit.)

P =

@High antirust specification
L / Low temperature chrome plating is applied

—1 /

3 Rotational speed: 10 min™

]
/ﬁﬁ: . to bearing housings, retaining plates, g2 WBKIGOIA  WBKIO0IC
L Ilm [g == locknuts and spacers to improve antirust g -
: | Wlﬁ |= — properties. Moreover, bolts and snap rings 3;3 o
(—l. . _ ! | _| L | || are made of stainless steel. § .
L | VAV T | The table below shows the surface °
|l | | Ai|= . treatment of the bearing housing and N
L | z % m_ =4 :@ material of small parts. B0 5 10 15 20 25 30 35 40 45
Time, sec

Clean support unit

Bearing ¢ grease

Special bearings, LG2

Surface treatment

Low temperature chrome plating

Set screw and snap ring material

Stainless steel

@Antirust treatment
The table on the right shows the surface
treatment for the bearing housing, and
material of small parts.

B393

Fixed support side

Simple support side

PatNo| Name of parts

PatNo| Name of parts

1 Bearing housing

5 Bearing housing

2 Spacer 6 Bearing

3 Locknut 7 Snap ring
Set screw

4

with brass pad

General support unit

Bearings and grease

Angular contact ball bearings, PS2

Surface treatment

Black oxide

Screws and snap rings

Standard material

B394




Accessories Support Unit (Support Units for Light Load and Small Equipment) NSK ‘

Support Units for Light Load and Small Equipment

E
WBK**-01M OF @s
Set screw
~ ]\\ /B Brass pad ——
b5 A B
N\ 7 @ L { 1 Tightening torque (reference) [N-cm]
~N= = o M - i = {1 Reference No. Locknut | Set screw
2 " R 3_ WBKO4-** 100 69 (M3)
w K J lLH_] WBKO06-** 190 69 (M3)
A G WBKO08-** 230 69 (M3)
s c @s WBK10-** 280 147 (M4)
WBK**-01 r% z::a;r:l’lzwcover ] @» - WBK12-** 630 147 (M4)
B Brass pad ) WBK15-** 790 147 (M4)
[ Eh L L 7[:% _{:_____zg N /i WBK17-#* 910 147 (M4)
| | | A } | Tl e @ ) o WBK20-** 1670 147 (M4)
} I N } : : = - ) WBK25-** 2060 490 (M6)
v‘v I nl 2- gXdill thu @ 4 gXdilthru /7@_@7
- - ¢Ychore, Zdeep $Ychore, Zdeep
LA Wl " JL - LH— - Q! P JC’ -
‘ View S (WBKO06 - 15) View S (WBK17 - 25)
Fixed support side support unit (square type) Units: mm
Reference No. |  Use d | Al B8l c| o] E| F| L J | k| R Tl ul W Counterbore dimensions Mass Lé’friw Attached beafid"g for
m B 5 " " v > (kg) Y support side
WBKO04-01M General 4 27 17 10 6 14 10 — 14 6.5 7 9 2.5 2 7 = - 21 3.5 — — 0.03 | M4x0.5 —
WBKO06-01M General 6 35 22.51 13 8 19 12 —_ 17 7.5 9.5 12 2.5 2.5 8.5 — — 26 5.5 — — 0.05 | M6x0.75 —
WBKO06-01A™ General 6 42 25 13 20 18 12 20 20 55| — — — 3.5 [ 10 — — 30 5.5 9.5 11 0.15 | M6x0.75 —
WBKO08-01A™ General 52 32 17 26 25 23 23 7 4 11.5 38 6.6 1 12 0.25 60677
WBKO08-01B Low type 8 62 31 15.5| 31 — 14 21.5| 25.5| 4.5 — — — 35 | 11 — —_ 46 9 14 18 0.3 M8x1 60677 .
WBKO08-01C™"  |Clean environment 52 32 17 26 25 23 23 7 4 11.5 38 6.6 | 11 12 | 0.25 606VV
WBK10-01A General 43 25 35 36 11 0.5 60877
WBK10-01B Low type 10 70 38 20 38 — 17 24 30 55 | — — — 6 12 — — 52 9 14 19 | 045 [ M10x1 60827
WBK10-01C Clean environment 43 25 & 36 11 0.5 608VV
WBK12-01A General 43 25 35 36 1 0.5 600022
WBK12-01B Low type 12 70 38 20 38 — 19 24 30 55| — — — 6 12 — — 52 9 14 19 | 04 M12x1 600022
WBK12-01C Clean environment 43 25 35 36 11 0.5 6000VV
WBK15-01A General 50 30 40 41 15 | 0.7 600277
WBK15-01B Low type 15 80 42 22 42 — 22 25 31 12 — = = 5 12.5 = — 60 11 17 23 0.6 M15x1 600277
WBK15-01C Clean environment 50 30 40 41 15 0.7 6002VV
WBK17-01A General 17 86 64 39 55 50 24 35 44 7 — — — 7 — 19 8 68 9 14 11 1.3 M17x1 6203772
WBK20-01 General 20 95 58 30 45 56 30 42 52 | 10 — — — |10 — 22 10 75 1 17 15 | 1.4 M20x1 620477
WBK25-01W General 25 105 68 35 25 66 36 48 61 13 —_ — — 14 — 30 9 85 11 — — 1.9 M25x%1.5 6205727
Notes: 1. Use datum surface A for mounting to machine base. 5. Bearings for WBK04-01M and WBK06-01M are equipped with non-contact metal shield.
2. Tighten set screw after locknut has been adjusted and tightened. *1) For retaining cover side of WBK06-01A, WBK08-01A, and WBK08-01C, there are no seals.
3. Insert brass pad provided with unit into locknut set screw hole, then insert and tighten the set screw. 6. Contact NSK if the rotational speed is 50 min” and below.

4. Deep groove ball bearing and snap ring are also provided for simple support side.
(except WBK04-01M and WBKO06-01M)
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Accessories Support Unit (Support Units for Light Load and Small Equipment) NSK ‘

WBK**-11M N peXdiltu - L K . ap
et screw et screw
Cé Y y Brass pad E N Set piece - 51
1 Nec -
/ ? )_(:/ ST ) " g
s i —— - = [ A -
Susey)s b e e ——
% / % N\ % N\
Ny Q‘&/,/ Rof N Tightening torque (reference) [N-cm]
B(V(\;E;};/ = B ererence Jo. o eknut Set screw
XEU e Ny WBKO04-** 100 69 (M3)
A F E WBKO06-** 190 69 (M3)
WBKO08-** 230 69 (M3)
WBK**-11% o0r WBK10-** 280 147 (M4)
AE)Q =~ ini * %
! +§ 4- X diill thru., Retaining cover . 2::3@;: /MQM WBK12- 630 147 (M4)
gg;’wreldeep Set screw . H I WBK15-** 790 147 (M4)
Bl pad o] WBK17-** 910 147 (M4)
2 . - s 1] v WBK20-** 1670 147 (M4)
: * WBK25-** 2060 490 (M6)
484
Nl H |J
[1A F
View X-X (example 1) (example 2)
Fixed support side support unit (round type) Units: mm
Counterbore dimensions Mass | Locknut i
Reference No. |  Use a | Al c|o || e | H]| ] | F|N U P o) screw Attaggggoﬁfzzhﬂeg for
J wo | x y z | ko M
WBK04-11M General 4 14 26 14 14 13.5 8.5 7 1.5 5.5 6.6 10 2.6 2.4 8 20 8.5 — — 0.02 M4x0.5 —
WBKO06-11M General 6 19 34 19 185 | 17 12 9.5 2.5 7.5 8 12 3 2 4 26 4.5 — — 0.04 M6x0.75 —
WBKO06-11* General 6 28 35 22 — | 20 13 95 | 88 55| 6.5 12 4.5 2.5 7 28 2.9 5.5 3.5 0.1 M6x0.75 — .
WBKO08-11B High-load type 42 52 34 255 | 1565 | 12 3.5 4.5 7 6 10 42 4.5 8 0.2 60677
WBKO08-11* General 8 — 14 4 4 M8x1 60677
- 35 43 28 23 14 10 4 7 8 5 9 35 3.4 6.5 0.15 —
WBKO08-11C* |Clean environment 606VV
WBK10-11 General 60827
- 10 42 52 34 — 27 17 12 B 7.5 8.5 17 6 4 10 42 4.5 8 4 0.2 M10x1 —
WBK10-11C Clean environment 608VV
WBK12-11 General 600077
- 12 44 54 36 — 27 17 12 5 7.5 8.6 19 6 4 10 44 4.5 8 4 0.25 M12x1 —
WBK12-11C Clean environment 6000VV
WBK15-11 General 600277
- 15 52 63 40 — 32 17 11 6 12 14 22 8 7 15 50 6.5 9.5 6 0.4 M15x1 T —
WBK15-11C Clean environment 6002VV
WBK20-11 General 20 68 85 57 —_ 52 30 20 10 10 14 30 14 8 22 70 6.6 i 10 1.1 M20x1 620477
WBK25-11 General 25 79 98 63 — | 57 30 20 10 13 20 36 17 10 27 80 9 15 13 1.5 M25x1.5 6205727
Notes: 1. Tighten set screw after locknut has been adjusted and tightened. 4. Bearings for WBK04-01M and WBKO06-01M are equipped with non-contact metal shield.
2. Insert brass pad provided with unit into locknut set screw hole, then insert and tighten the set screw. *For retaining cover side of WBK06-01A, WBK08-01A, and WBK08-01C, there are no seals.
3. Deep groove ball bearing and snap ring are also provided for simple support side. 5. Contact NSK if the rotational speed is 50 min” and below.

(except WBK04-11M and WBKO06-11M)
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Accessories
E 2- g X drill thru.
¢Ychore, Zdeep
I RPN
T 7 T T I I’}’E«‘fj&*i_g*fk_f i
| | T | | - == - SR Nl ! B
T T H N L7 ! i |
o |1 k/ Pl Lo1h i A T T
g | . 1 = e aEaea = M
il il : P
w R2| R/
B A R
£ 2- X dril thru.
4Yc'bore, Zdeep
o -4 |
. Y
Q 8
P
L Il
R2 | R2
[2] :
Simple support side support unit (square type) Units: mm
Counterbore dimensions | Mass
Reference No. Use d, A B C D E R
W X Yy 7 (kg)
WBKO08S-01 General 52 32 17 26 25 15 38 6.6 11 12 | 0.15
WBK08S-01B Low type 6 62 | 31 | 16,5 | 31 — 16 46 9 14 18 | 0.2
WBKO08S-01C | Clean environment 52 | 32 |17 26 25 15 38 6.6 | 11 12 | 0.15
WBK10S-01 General
- 8 70 | 43 | 25 35 36 20 52 9 14 11 104
WBK10S-01C | Clean environment
WBK12S-01 General 43 | 25 &5 36 11 0.35
WBK12S-01B Low type | 10 38 | 20 38 — 19 (04
70 20 52
WBK12S-01C | Clean environment 9 14 0.35
= 43 | 25 35 36 11
WBK12SF-01 General T 0.3
WBK12SF-01B™' | Low type 62 31 15.5 | 31 — 18 46 18 [ 0.2
WBK15S-01 General 50 | 30 40 41 11 | 0.45
WBK15S-01B Low type 80 42 | 22 42 — 20 60 23 |04
WBK15S-01C | Clean environment| 15 50 | 30 40 41 9 14 " 0.45
WBK15SF-01" General 43 | 25 35 36
- 70 52 0.3
WBK15SF-01B™ | Low type 38 |20 38 — 18 19
WBK17S-01 General 17 86 64 | 39 55 50 23 68 9 14 11 0.8
WBK20S-01 General 20 95 | 58 |30 45 56 26 75 " 17 15 0.8
WBK20SF-01B | Low type 80 42 | 22 42 — 22 60 23 |04
WBK25S-01W 105 | 68 | 35 25 66 30 85 |11 — — | 0.9
—————— | General 25
WBK25SF-01 95 58 | 30 45 56 22 75 | 11 17 15 | 0.55

Notes:

B399

the bearing are different.

3. WBK *3* SF is a type supporting screw shaft OD.
4. See page B400 for bearing reference number and the basic dynamic load rating in the radial direction.

5. %1 is exclusive for FSS type.
6. %2 is exclusive for VFA type.

1. Use datum surface B for mounting to machine base.
2. For reference No. 12 or lower numbers, note that the reference numbers and inner dimensions of

Support Unit (Support Units for Light Load and Small Equipment)

NSK

Specifications of support unit

Fixed support side support unit

Simple support side support unit

Axial direction Maximum Radial direction
Reference No. | Use  [gssicdmamic bad|Load limit] Rigidity | ‘eroue. | Reference No. | Seoe [5ssecmincios
rating Ca [N] [N] [N/um] IN-cml CIN]
WBKO04-01M | General 1470 464 39 0.2 — — —
WBKO04-11M | General 1470 464 39 0.2 — — —
WBKO06-01A | General 2 670 1040 28 0.49 — — —
WBKO06-01M | General 2 760 854 60 0.35 — — —
WBKO06-11 General 2 670 1040 28 0.49 — — —
WBKO06-11M | General 2 760 854 60 0.35 — — —
WBKO08-01A | General 4 400 1450 49 0.88 WBK08S-01 60677 2 260
WBKO08-01B | Low type 6 600 2730 94 1.9 WBK08S-01B | 606ZZ 2 260
WBK12SF-01B™' | 680177 1920
WBKO08-01C |Clean environment 3100 1100 36 0.52 WBK08S-01C | 606VV 2 260
WBKO08-11 General 4 400 1450 49 0.88 WBK08S-01 60677 2 260
WBKO08-11B | High load 6 600 2 730 94 1.9 — 60622 2 260
WBKO08-11C |Clean environment 3100 1100 36 0.52 WBKO08S-01C | 606VV 2 260
WBK10-01A | General 6 600 2 730 94 1.9 WBK10S-01 6082Z 3 300
WBK12SF-01* | 600122 5 100
WBK10-01B | Low type 6 600 2730 94 1.9 — 60822 3300
WBK10-01C |Clean environment 4 250 1364 50 1.1 WBK10S-01C | 608VV 3 300
WBK10-11 General 6 600 2730 94 1.9 WBK10S-01 6082Z 3300
WBK10-11C |Clean environment 4250 1364 50 1.1 WBK10S-01C | 608VV 3300
WBK12-01A | General 7 100 3040 104 2.1 WBK12S-01 600022 4 550
WBK158F-01" | 690277 4 350
WBK12-01B | Low type 7 100 3 040 104 2.1 WBK12S-01B | 6000ZZ 4 550
WBK15SF-01B™'| 690277 4 350
WBK12-01C |Clean environment 4700 2 443 57 1.2 WBK12S-01C | 6000VV 4 550
WBK12-11 General 7 100 3 040 104 2.1 WBK12S-01 6000727 4 550
WBK12-11C |Clean environment 4700 2 443 57 1.2 WBK12S-01C | 6000VV 4 550
WBK15-01A | General 7 600 3380 113 2.4 WBK15S-01 600277 5 600
WBK15-01B | Low type 7 600 3380 113 2.4 WBK15S-01B | 6002727 5 600
WBK20SF-01B™'| 680477 4000
WBK15-01C |Clean environment 5100 2 757 63 1.3 WBK15S-01C | 6002VV 5 600
WBK15-11 General 7 600 3380 113 2.4 WBK15S-01 600277 5 600
WBK15-11C |Clean environment 5100 2 757 63 1.3 WBK15S-01C | 6002VV 5 600
WBK17-01A | General 13 400 5800 120 3.5 WBK17S-01 620327 9 550
WBK20-01 General 17 900 8240 155 6.2 WBK20S-01 6204727 12 800
WBK25SF-01"" | 600577 10 100
WBK20-11 General 17 900 8240 155 6.2 WBK20S-01 6204772 12 800
WBK25-01W | General 20 200 10 000 192 7.2 WBK25S-01W | 620577 14 000
WBK25-11 General 20 200 10 000 192 7.2 WBK25S-01W | 620527 14 000
WBKO04R-11 | General 615 490 6.5 0.59 — — —
WBKO6R-11 General 1280 930 9 0.59 — — —
Notes: 1. 31 is exclusive for FSS type.
2. %2 is exclusive for VFA type.
3. Permissible axial load is 0.7 times of limiting axial load. B400



Accessories

Support kits for ball screws for transfer equipment
Support kits are for RMA type ball screw.

In case of RMA1002 or larger rolled ball screws, please use support units for general use.

2-43.4 G _|H
}Z& Set screw —
) 1 g
/E Brass pad | 3
/
7, m TL_—_—_
V 8 _ - | I
% K%/ °9Q ﬂl— il 3 — }i A)
\ I S L I !
\ ’ f || -
\__/ OO@
Nimoms y g|
v E
A
Units: mm
ReferenceNo. | A | ¢ | ¢ | Do | D, | E| F | 6 | H | w| U M '\(/';;3
WBKO04R-11 14 25 13 | 125 9 5 5 2.5 19 10 M4x0.5 |0.13
WBKO6R-11 19 30 18 | 17 11 5 6.8 2.5 24 12 | M6x0.75 | 0.23
Aoplicable ball Locknut Set screw
Reference No. PP tightening torque | tightening torque
screw
(reference) [N-cm] | (reference) [N-cm]

WBKO04R-11 RMA0601 100 38 (M2.5)

RMAO0801
WBKO6R-11 RMAO0801.5 190 69 (M3)

RMAQ802

Notes:

1. Oscillate bearings slowly so that they fall into place in which run-out of mounting surface is minimal, and
then tighten locknut.
2. Support kit is on provisional shaft (bolt) during shipping.
3. When securing support unit on shaft, insert brass pad that is provided with support unit into lock nut hole,
and then tighten set screw.

B401

NSK

Support Unit (Support Units for Light Load and Small Equipment)

Spacer

When using a fixed support unit, it may require an optional spacer to have an effective shoulder
surface at where the ball thread is threaded to the end of the shoulder. This is common for the R
series for transporting ball screws.

Units: mm
Reference No.| Intemal | Outside | Width | Mass Applicable

diameter, d|diameter, D| B (g) support unit

WBKO06K 6 €. 5.0 2 WBKQB- *

WBKO08K 8 | 115 5.5 2 WBKO08- * *

o WBK10K 10 14.5 6.5 4 WBK10- % %
< 1 1 = WBK12K | 12 | 150 | 56 3 WBK12- % *
N e WBK15K | 15 | 195 | 10.0 | 10 WBK15 % %
WBK17K 17 24.4 7.0 13 WBK17- %

WBK20K 20 | 25,5 | 11.0 17 WBK20- * *

WBK25K 25 32.0 | 14.0 34 WBK25- %

B
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Accessories

Screw shaft end configuration

Dimensions of the shaft end configurations for
light load and small equipment support units are
shown in the table below. When using a spacer

with a ball screw for transporting equipment, add
the width of the spacer (B from the table of spacer
dimensions on page B402) to L, dimension below.

(o))
mi S g\'
S -]
T (
R0.2 or less *, J
or provide recess
Cs
mLy h9 applicable zone
|Fixed support side | L /N

Radius marked with * above is 0.15 or less for WBK04R-11 and WBKO06R-11.

Units: mm
Fixed support side
Bearing journal Locknut thread Sealing part Chamfer
Reference No. g L ™ mL, a N C
WBKO06- * 6 22.5 M6x0.75 7 9.6 85 0.2
WBKO08- *k 8 27 M8x1 9 11.5 4 0.2
WBK10- * * 10 30 M10x1 10 14 6 0.2
WBK12- * 12 30 M12x1 10 15 6 0.2
WBK15- * 15 40 M15x1 15 19.5 5 0.3
WBK17- * 17 46 M17x1 17 24 7 0.3
WBK20- * * 20 53 M20x1 16 25 10 0.3
WBK25- * * 25 62 M25x1.5 20 32 14 0.5
WBKO04R-11 4 15 M4x0.5 7.5 — — 0.3
WBKO6R-11 6 17 M6x0.75 7.5 — — 0.3
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RO0.2 or less, or provide recess

5
[
C g =
L S
-
-/
n+g.14
nL%’
Ly

| Simple support side|

Units: mm
Simple support side
Bearing journal Snap ring groove Chamfer
Reference No. a L n an oL o)
WBKO08S- * * 6 9 0.8 5.7 6.8 0.2
WBK10S- * * 8 10 0.9 7.6 7.9 0.2
WBK12S- * 10 22 1.15 9.6 9.15 0.5
WBK15S- * * 15 25 1.15 14.3 10.15 0.5
WBK17S- * 3 17 16 1.15 16.2 13.15 0.5
WBK20S- * * 20 19 1.35 19 15.35 0.5
WBK25S- * * 25 20 1.35 23.9 16.35 0.5
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Accessories Support Unit (For high-speed and heavy-load machine tools) NSK ‘

(2) Support unit for ball screws for high-speed and heavy-load machine tools

Support units for high-speed and heavy-load bearing combinations as shown below.
machine tools use the ball screw support
bearings NSKHPS™ BSBD series. This series
has very suitable functions and structure as
a ball screw support bearing. There are three

sy e B Ty
E = B = =P =
B A
DF combination DFD combination
= @ Parts list
e e 2im | —
Part No. Part name Quantity otes:
- 1. Surface A and B are the datum surfaces to mount
1 Housing 1 a support unit to machine housing.
2 Retaining cover 1 2. NSK support units. are precisely preloaded and
- - adjusted. Do not disassemble the components 1,
3 | Highaccuracy thrust angular contact ball bearing | One set 2,3,4,5,6and 7.
ﬁﬁ@%%m 4 | Dust seal 2 3. Grease is p_acked int_o the bearings.
4. Lock nut 8 is exclusively prepared for ball screws.
= %_' 5 | Collar 2 End surface of nut is in strict control being
_|_ 6 Preload bolt 6org precisely perpendicular to the V thread. Secure
- lock nut using set screw.
:| 7 | Shim One set Lock nut is also available as accessory. (See
8 | Lock nut 1 page B409.) See page B415 as well for ball screw
DFF combination support bearings NSKTAC C series.
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Support Unit (For high speed, heavy load machine tools)

NSK

15°, 150
L Ls -
4-p 4P
tap, Q* deep tap, Q* deep
) (both sides) (both sides)
JE— PCo /) //
o g . i H b
IR EmEER 9= \ ‘\
- - o\l*
C
| ol ®
— 2 Set screws
/
2+ 2+ . 6-gX drill thru / 6-X drill thr, " "
N i Section X-X C'boreI¢Y><ZU/ ) C'borelys\/xzu ) A
Lo | L ) )
L ) Bearing bore d £ 30 Bearing bore d 2 35
Dimension of bearing seat Lock nut
Unit: mm
Lock nut
Basic o Maximum - Permissible
Support unit Support unit dynamic load a%!{;aqlltlg]agd Preload | Axial rigidity| Starting ' . Screwing | Bearing seat for unit | rotational | Mass
rating torque Dimension torque speed
No. (reference)
d|D|D|D | L|L|L|A|W|X]|Y]|Z|d*|er|V|P| Q* C,IN] [N] C,IN] [N/um] [N - cm] M H D, Ly [N - cm] d L, L, |Imin'l| kgl
WBK17DF-31H | 17 | 70 |106| 72|60 [ 32 | 15| 80| 88| 9 (14 | 85/45| 3 |58 |[M5| 10 23000 26 600 1450 630 14 M17x1.0 32 37 18 4100 17 81 23 (6900 | 1.9
WBK20DF-31H | 20 | 70 (106| 72|60 |32 | 15| 80| 88| 9|14 | 85/ 45| 3 |58 |[M5| 10 23 000 26 600 1450 630 14 M20x1.0 36 40 18 4500 20 81 23 6900 (| 1.9
WBK25DF-31H 66 | 33 29 900 40 500 2280 850 21 89 3.1
25| 85 |130| 90 18 [100{110{ 11 [17.5| 11 | 67 | 4 | 70 [M6| 12 | 48500 31 500 M25x15 | 41 | 45 | 20 8500 25 26 | 5200
WBK25DFD-31H 81|48 (29 900) (40 500) 3100 1250 28 104 3.4
WBK30DF-31H 66 | 33 30500 43 000 2 400 890 23 89 3.0
30| 85 [130| 90 18 [100|110| 11 [17.5] 11 [ 57 | 4 | 70 [M6| 12| 50000 86 000 ) M30x15 | 46 | 50 | 20 10 100 30 26 | 4900
WBK30DFD-31H 81 | 48 130 500) 43 000) 3260 1310 30 104 3.3
WBK35DF-31H 66 | 33 32 500 50 000 2750 1030 27 92 34
53 000 100 000
WBK35DFD-31H | 35 | 95 |142(102( 81 | 48 | 18 |106(121| 11 [17.5[ 11 | 69| 4 | 80 |M6| 12 (32 500) (50 000) 3740 1500 34 M35x1.5 50 55} 22 13 800 85 107 30 [4100| 43
WBK35DFF-31H 96 | 48 53 000 100 000 5490 2 060 43 122 5.0
WBK40DF-31H 66 | 33 33500 52 000 2860 1080 28 92 3.6
54 000 104 000
WBK40DFD-31H| 40 | 95 |142[102| 81 | 48 | 18 |106{121| 11 [17.5| 11 | 69| 4 | 80 |M6| 12 (33 500) (52 000) 3900 1590 36 M40x1.5 55 60 22 15 500 40 107 30 [4100]| 4.2
WBK40DFF-31H 96 | 48 54 000 104 000 5730 2150 46 122 4.7
Notes: 1. Rigidity 5. Dimensions with * (asterisk) mark
Values in the table are theoretical values obtained from the elastic deformation between ball groove and balls. *Pilot diameter and tapped screws marked with asterisk are used for seal unit installation for NSK
2. Starting torque standard hollow shaft ball screws. They also can be used for dust cover and damper installation.
Starting torque indicates torque due to the preload of the bearing. It does not include seal torque. 6. Grease is packed into bearing. It is not necessary to apply grease before use.
3. The tolerance of the shaft bearing seat 7. Permissible axial load is 0.7 times of limiting axial load.
We recommend h5 class of the fits tolerance. 8. Contact NSK if the rotational speed is 50 min™ and below.
4. Values in parentheses of basic dynamic load rating and permissible axial load are the values when axial load is applied in a

line.
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Accessories Lock nut NSK

In addition to the support units, NSK has other with minimum inclination against ball screw
components for ball screws as shown below. center. NSK lock nuts exclusive for ball screw
(3) Lock nuts support bearings help to reduce this inclination.

Ball screw support bearings must be installed

2-8
1-S B Set screw B
Set screw
i =)
W © 33 ! ﬁ ° © L\ BEE
X B Brass pad ' ElE=slhad
B
F Section X-X
Section X-X
Light load Shapes and dimensions Light load lock nuts High speed and heavy load Shapes and High speed and heavy load lock nuts
dimensions
Light load lock nuts Unit: mm
Lock nut reference No G b F 5 d 5 s T s
WBKO06L-01 M6x0.75 14.5 12 5 10 2.75 M3, with a brass pad 190 69 (M3) 3.8
WBKO08L-01 M8x1 17 14 6.5 13 4 M3, with a brass pad 230 69 (M3) 6.4
WBK10L-01 M10x1 20 17 8 16 5] M4, with a brass pad 280 147 (M4) 11.2
WBK12L-01 M12x1 22 19 8 17 5 M4, with a brass pad 630 147 (M4) 12.8
WBK15L-01 M15x1 25 22 10 21 6 M4, with a brass pad 790 147 (M4) 20.0
WBK17L-01 M17x1 29 24 13 24 8 M4, with a brass pad 910 147 (M4) 33.1
WBK20L-01 M20x1 35 30 13 26 8 M4, with a brass pad 1670 147 (M4) 50.0
WBK25L-01 M256x1.5 42 36 16 34 10 M6, with a brass pad 2 060 490 (M6) 87.0 .
Note: Insert brass pad and then tighten securing set screw.
High speed and heavy load lock nuts Unit: mm
Lock nut reference No. G D3, B d d, B, H S e S e Méfs
WBK17L-31H M17x1 37 18 30 18 10 32 M6 4100 490 (M6) 100.9
WBK20L-31H M20x1 40 18 30 21 10 36 M6 4500 490 (M6) 117.3
WBK25L-31H M25x1.5 45 20 40 26 11 41 M6 8 500 490 (M6) 163.8
WBK30L-31H M30x1.5 50 20 40 31 N 46 M6 10 100 490 (M6) 186.7
WBK35L-31H M35x1.5 55} 22 49 36 12 50 M6 13 800 490 (M6) 233.4
WBK40L-31H M40x1.5 60 22 49 41 12 55 M6 15 500 490 (M6) 258.8
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Installation of Ball Screw and Support Unit
The illustrations below show typical installation procedures for a standard ball screw and a support
unit.

1) Assembly of support unit

Do not disassemble.
If nut stopper is provided,

remove it when installing ball screw in the table.

/ h = ﬁ Lock nut
T

:FI_ [.] | ol

Spacer

*Pay attention to turnup of seal lip.
*Apply grease to the oil seal,then install in the screw shaft.

For tightening the lock nut.
(Flats for spanner)

Secure the bearing after its
installation by a retaining ring.

Tighten the lock nut and secure it using
a provided set piece made of gunmetal and set screw.

Run out of the screw shaft
Lubrication grease is applied to the ball screw and ball nut. ends shall be minimal.
( A ball screw which has the letters SA in its reference number )

is simply applied the rust preventive grease. Apply lubricant to it.

2) Installation of ball nut to the table

Installation example: Turn the table upside down, and
install the ball screw.

Accuracy of table

*Perpendicularity of nut housing

*Parallelism and center height deviation between
the table center and the guide way bearings.

i Table i Slightly fasten the fixing bolts.

Install the ball screw so that the return tube is on the table side.

B411
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3) Base and the support unit installation on the fixed support side

Provide a U-shaped opening on the mounting . o
surface for the flanged type support unit. Move the table to the fixed support unit side,
. then adjust the center of support unit by moving
Set the table to middle of screw shaft and put on the base. the table back and forth.
[ ]
i Table i
L | )
HZaax -
C F ™\ 1
: i P
i —
|
Base Accuracy of the base
*Perpendicularity of the mounting surface of
Slightly fasten the fixing bolts. support unit.
Parallelism and eccentricity of center line of
the base and linear guide bearing.
4) Base and bearing installation on simple support side, and confirming assembling accuracy.
Move the table to the simple support
« bearing side and adjust the center.
! ! Table !
| | | r-
— ) ) — 3 Check the run out
T | of the screw shaft end.
/ "0 ’|‘: T T B Wiigy '|+|'|
— | \ N I —
—_— | ! AN A . I
Check for axial movement [T + p1i0; AN Check the torque.
of the screw shaft. t -
Base
Adjust the center line by moving the table back and forth. Check for smooth operation of the table.
Repeat the same procedures described above if the table is not moving smoothly.
Tighten the fixing bolts checking the assembly accuracy.
5) Assembly completed.
«Motor bracket / Motor / Coupling « After the assembly, execute the running-in test entirely.
Remove overflowed grease on both sides.
[ | ) -
i Table i Coupling r
7 I I
Hl
0 '\'} ; T
i - o Drive motor
I | i |
Base :: Motor bracket
1
Assembling accuracy of the motor bracket and coupling affects the positioning accuracy of the table.
Pay great attention to it in the same manner as assembling ball screw.
B412
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(4) Grease unit

NSK has numerous grease types that are
exclusive for ball screw lubrication. They come
in bellows-shaped tubes, which can be attached

NSK greases

Lubricant greases

to a hand grease pump quickly. For details of
grease types, see page D13 and for a hand
grease pump and nozzles, see page D19.

Base oil viscosity

Name Use mm’/s (40°C)
NSK Grease AS2 For heavy load 130
NSK Grease PS2 High-speed, light load 15
NSK Grease LR3 High-speed, medium load 30
NSK Grease LG2 Clean environment 30
NSK Grease LGU Clean environment 100

B413

\ Grease unit, and travel stopper

NSK |

(5) Travel stopper (made-to-order)

A travel stopper is installed in some cases to
prevent the ball nut from overrunning to the
end of ball thread due to a malfunction of the
safety system of the equipment or by a human
error. NSK has several series of shock-absorbing
travel stoppers. The travel stopper is not sold
as a single item since it is not for general use.

7zl

Also, a travel stopper cannot be used for ball
screw with the end cap type ball recirculation
system, because the stopper would come
directly into contact with the component for
ball recirculation. Please request NSK for the
installation of the travel stoppers when ordering
a ball screw.

Q o
- - - T
L
Unit: mm
Applicable . Shaft end
Stopper No. shaft dia. Outer dia.| Length width (Min)
d D L !
BSR 20 20 32 16 5)
BSR 25 25 38 16 5
BSR 32 32 46 20 6
BSR 40 40 60 22 6
BSR 50 50 72 24 7
BSR 63 63 85 25 7

Note: This stopper is patented by NSK Ltd.

)

e

Shock-absorbing travel stopper

B414
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(6) Ball screw support bearings NSKHPS™ NSKTAC C series

1) Features
This is highly rigid and accurate ball screw
support bearing often used for the machine
tools driving mechanism.

(a) High axial rigidity
High-rigidity achieved by higher contact angle
at 60 degrees and an increased number of
smaller-diameter balls.

(b) Small friction torque
Friction torque is far less than that of tapered
or cylindrical roller bearing. This contributes to
accurate rotation by a smaller driving power.

(c) Pre-adjusted axial play
Combination bearings are already adjusted
to a suitable preload. Universal combination
bearing (SU) furnishes certain preload for all
combinations (DB, DF, and other).

(d) Simple mounting structure
A duplex combination of bearings can
receive axial and radial loads. Therefore, the
installation structure is simpler than when
both a thrust bearing and a radial bearing are
used.

(e) Easy handling
Inner and outer rings are inseparable, and are
easy to handle.

(f) Superb polyamide resin retainer
Uses polyamide resin retainer which is
superb to friction and furnishes high precision
rotations.

High load capacity ball screw support thrust
angular contact ball bearing suitable for ball
screw support for high-load drive and large
machine tools is also available. See CAT. No.
3238 “NSK Ball Screws for High-Load Drive”.

B415
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20

—_
a1

Axial deformation (um)
o

o

0 5000 10000 15000

Axial load (N)

Table 2 Comparison with other types of bearings

Ball screw support bearings High Low Not required Simple
Combined angular contact ball bearing Low Low Not required Simple
Tapered roller bearing Low High Complicated Simple
Thrust ball bearing and radial bearing High Low Complicated Complicated
Thrust cylindrical roller bearing and radial bearing | Extremely high | Extremely high| Complicated Complicated

Note: Consult NSK when you use these bearings other than the purpose of ball screw support.

2) Composition of reference number

Fig. 1 Axial rigidity of various bearings

30 TAC 62 C SU H

Bearing bore (mm)

Bearing model code

Bearing outside diameter (mm)

Internal design code

Note: As "30 TAC 62 C," any part of the first half of the reference number is referred to as "nominal size" in this

catalog.

PN7C

RIS

Accuracy code

Preload code

Combination code

B416
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3) Combinations of bearings

Generally, a set uses more than two pieces
(referred to as 'two rows') of bearings and, thus
the preload is applied.

There are two types of combination:

@ Combined bearings

Bearings are adjusted as a single combined set.
Since the bearing alignment is pre-set, there is
no interchangeability between the bearing set.
@ Universal combination bearing (SU)

Single bearings are manufactured under strict
control of component accuracy so that they can
be universally assembled as a combination of
ball screw support bearing set.

(a) Combined bearings

» Fig. 2 shows examples of combinations.
There is "V" mark on the outside surface of the
bearing to avoid misarrangement. A complete
letter "V" should be formed when all bearings
align correctly to form a set.

* DF combination which easily absorbs
misalignment with the ball screw nut is used
in general.

DF DFD

M 1 ——— gr——
] L—T]
| —
—
+ 3 + +
—
| — —

Fig. 2 Examples of combination and "V" mark
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(b) Universal combination bearing (SU)

* Unlike the above case, the marks on the
outside surface of bearings do not form a letter
"V." The tip of the "V" on each bearing simply
indicates the direction to which axial load can
be applied.

DB DF DFD

— |— —— L — __ | | A4
1 I~~~ — I~~~ — —

—-<E£3 + + H + E =
|1 —1 — — — —

911055329y

Fig. 3 Example of universal combination (SU) and "V" mark
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4) Preload, rigidity, starting torque

Table 3 shows preload, rigidity (spring constant),
and starting torque with grease lubrication. (Oil
lubrication: Value of starting torque in the table
x 1.4)

Please contact NSK for combinations other than
those in the table.

5) Accuracy

(a) Accuracy grades
NSK standard PN7C, equivalent to JIS class 4 for
radial ball bearings.

(b) Fitting
Recommended values for dimensional tolerances
for shaft and housing bore are shown in Table 5.

6) Rolling contact fatigue life

The relationship between basic load rating,
bearing load, and basic rating life for the rolling
bearing is presented in the following formula.
L= 3onlF)
"~ 60ni{P
Where, L,: Basic rating life (h)
C,: Basic dynamic load rating (N)
P : Dynamic equivalent load (N)
n : Rotational speed (min™)

Table 3 Preload, rigidity, and starting torque

Duplex combination DF
Reference No. Preload code Preload Axial rigidity Starting torque
(N) (N/um) (N - m)
15TAC47C H 1450 630 0.09
17TAC47C H 1450 630 0.09
20TAC47C H 1450 630 0.09
25TAC62C H 2280 850 0.15
30TAC62C H 2 400 890 0.16
35TAC72C H 2750 1030 0.18
40TAC72C H 2 860 1080 0.19
40TAC90C H 3450 1150 0.29
45TAC75C H 3100 1170 0.20
45TAC100C H 4440 1340 0.40
50TAC100C H 4 650 1410 0.42
55TAC100C H 4 650 1410 0.42
55TAC120C H 5 450 1660 0.49
60TAC120C H 5 450 1660 0.49
Table 4 Tolerance: Ball screw support bearings NSKTAC C series Uni
nit: pm
Nominal b Single plane mean Single plane mean Tolerance of Tolerance of inner | Axial run out of inner or
ou?g?ér;adia?-rrnzgr bore dia. deviation Toleranzde of bore outside dia. deviation | outside diameter ring width outer ring
(mm) Admp s ADmp ADs ABs Sia or Sea
over or less upper lower upper lower upper lower upper lower upper lower Maximum
10 18 0 -4 0 -4 - - - - 0 -120 25
18 30 0 -5 0 -5 - - - - 0 -120 2.5
30 50 0 -6 0 -6 0 -6 0 -6 0 -120 25
50 80 0 =7 0 -7 0 -7 0 -7 0 -160 25
80 120 0 -8 0 -8 0 -8 0 -8 0 -200 2.5

Note: The tolerance of the outer ring width is the same as that of the inner ring width of the same bearing.
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Duplex combination  Triplex combination ~ Quadruplet combination Dynamic equivalent load P, = XF, + YF,
CARY (AR MCAICARDIADY (NG Dol | Toplex | Quacnupe
1),
0t~
/’4‘“@% Lz DF | DT DFD |DTD|DFT |DFF |DFT
By
| 1 1L e=217 % e oo 1w One o o o T v One row T | e
DF DFD DFF X|1.9 | - [1.43]|2.33| - [1.17]|1.9 |2.53
o FR/FR=e
@@ @@@ @@@@ Y|0.55| — 0.77|0.35 - 10.89(0.55|0.26
X|0.92(0.92{0.92|0.92|0.92|0.92|0.92 | 0.92
FJF>e
Y1 1 1 1 1 1 1 1
DT DTD DFT
Triplex combination DFD Quadruplet combination DFF
Preload Axial rigidity Starting torque Preload Axial rigidity Starting torque
(N) (N/pm) (N - m) (N) (N/pm) (N - m)
1970 930 0.12 2900 1250 0.17
1970 930 0.12 2900 1250 0.17
1970 930 0.12 2 900 1250 0.17
3100 1250 0.20 4 560 1690 0.30
3260 1320 0.21 4790 1780 0.31
3740 1510 0.24 5490 2 050 0.36
3900 1590 0.25 5730 2140 0.37
4700 1700 0.40 6900 2300 0.59
4210 1730 0.27 6 190 2330 0.40
6 050 1990 0.54 8890 2670 0.80
6320 2080 0.56 9290 2 800 0.83
6320 2080 0.56 9290 2 800 0.83
7 420 2 450 0.66 10 900 3300 0.97
7 420 2 450 0.66 10 900 3300 0.97

Table 5 Tolerance of shaft bearing seat and

housing bore Unit: pm
Size of shaft or housing| Tolerance of shaft Tolerance of
bore bearing seat housing hole
(mm) h5 H6
over orless | upper lower upper lower
10 18 0 -8 - -
18 30 0 -9 - -
30 50 0 =11 16 0
50 80 0 -13 19 0
80 120 0 -15 22 0
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**TAC*%C
Bore 15 to 60 mm
B B
r r r r
> ; FONCR AR
r r r r #Dp #da #D, #dp
$D #d $D ¢al N N ]
Open Type Sealed Type
Boundary dimensions Dimensions Permissible rotational speed Basic dynamic load rating C, Limiting axial load Mass
Contact Non- (mm) (mm) (min4) One row Two rows Three row One row Two rows Three row (kg)
seal contact , " D, d D. a Crease 0il . sustaining load | sustaining load | sustaining load | sustaining load | sustaining load | sustaining load =
seal d D B Min.  Min. | Max. Min. Max Min. |ubiston librication Bearing No. DF DT, DFD, DFF DTD, DFT DF DT, DFD, DFF DTD, DFT ]
(N) (N) (N) (N) (N) (N) (Reference) %
* * 15 47 15 1 0.6 42 19.5 41 19.56 | 6900 9200 15TAC47C 23 000 37 500 49 500 26 600 53 000 79 500 0.146 g_
* * 17 47 15 1 0.6 42 23 41 23 6900 9200 17TAC47C 23 000 37 500 49 500 26 600 53 000 79 500 0.140 a
* * 20 a7 15 1 0.6 42 25 41 25 6900 9200 20TAC47C 23 000 37 500 49 500 26 600 53 000 79 500 0.135
* * 25 62 15 1 0.6 57 31 56 31 5200 6900 25TAC62C 29900 48 500 64 500 40 500 81 500 122 000 0.252
* 30 62 15 1 0.6 57 36 56 36 4900 6400 30TAC62C 30500 50 000 66 000 43 000 86 000 129 000 0.224
* 35 72 15 1 0.6 67 42 66 42 4100 5800 35TAC72C 32 500 53 000 70 500 50 000 100 000 150 000 0.310 .
* 40 72 15 1 0.6 67 47 66 47 4100 5500 40TAC72C 33 500 54 000 72 000 52 000 10 400 157 000 0.275
* 40 90 20 1 0.6 85 48 84 48 3500 4600 40TAC90C 62 000 101 000 134 000 89 500 179 000 269 000 0.674
45 75 15 1 0.6 68 54 67 54 3700 4900 45TAC75C 34 500 56 000 74 500 57 000 114 000 170 000 0.270
* 45 100 20 1 0.6 93 55 92 55 3000 4100 | 45TAC100C 64 500 105 000 140 000 99 000 198 000 298 000 0.842
* 50 100 20 1 0.6 92 60 91 60 3000 3900 | 50TAC100C 66 000 107 000 142 000 104 000 208 000 310 000 0.778
* 55 100 20 1 0.6 92 63 91 63 3000 3900 | 55TAC100C 66 000 107 000 142 000 104 000 208 000 310 000 0.714
55 120 20 1 0.6 112 63 111 63 2500 3500 55TAC120C 70 500 115 000 153 000 123 000 246 000 370 000 1.23
60 120 20 1 0.6 112 70 111 70 2500 3500 60TAC120C 70 500 115 000 153 000 123 000 246 000 370 000 1.16

Note: 1. * Asterisk indicates bearing with contact seal or non-contact seal.
2. Permissible rotation speed is the value with H preload applied. The value is not influenced by bearing
layout.
Numerical value indicates starting torque with grease lubrication. In the case of oil lubrication, the
value in the above table should be multiplied by 1.4.
4. Permissible axial load is 0.7 times of limiting axial load.
5. The installation dimensions above are the recommended values for general machine tools.
Contact NSK if the unit is used under heavy load conditions.

w
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(7) Ball Screw Support Bearings

NSKHPS™ BSBD series

The BSBD series are ball screw support bearings unit that can accurately and quickly position a work
piece or a main spindle unit.
Features
The bearings are double row, angular contact ball bearings,
with a 60° contact angle and a single outer ring. These have
the same specs as TAC bearings, the best specs for ball screw
J support bearing for machine tools. High-performance grease
and contact rubber seal are included as standard.

@ BSN series
A double row, angular contact thrust ball bearing
in a back-to-back (DB) arrangement with a single
outer ring. Already filled with high-performance
grease, operation is easy. Lubrication holes -
- allow for relubrication as required. The contact
In e type seal has excellent seal performance, while
minimizing effects on friction loss and heat
generation.

@ BSF series
The BSF series bearings have outer ring bolt holes in
addition to the BSN series bearings. Direct mounting
on housing side is easy. A lubrication hole on each
OD surface and on the side of the bearings, allows
relubrication as required. When the holes are not used,
plugs prevent foreign matter from entering. In addition,
an extraction groove on OD surface of outer ring

enhances bearing removal.
Note: Bearing with seal and plug are included. Mounting bolts
are not included.

BSN series Single product

Lubrication hole & plu
00 plug

Extraction groove Bolt hole

Boundary Dimensions Dimensions Basic Load Rating Mowlerotaing|Starting toroue| Recommended

o )
Bearing (mm) (mm) C:;;Tgt (kN) AL;E:TOQa y Preload Rﬁ;:jlty Mass | stelril] | (N-m) | utighznig
Numbers r| n|é¢d|éD C | C, (N) (kg) @ force
°© kN N
d|b|B (min) | (min) | (min) | (max) “ (Dynamicl|(Static) (k) (Nibm) Greased | H (N)

BSN1242 | 12 | 42| 25|06 |03 | 15| 33| 60 | 18.5| 24.0| 17.6| 720| 375| 0.20 |8 000|0.038| 4 026
BSN1545 | 15 | 45| 25|06 |03| 19| 35| 60 | 19.4| 26.9| 19.4| 675| 400| 0.22 |7100(0.034| 4 056
BSN1747 17 | 4712506 |06 | 21 37| 60 | 20.3] 29.7| 21.2| 880| 450| 0.23 [6700|0.05 | 4432
BSN2052 | 20 | 52|28 06|06 |24 | 43|60 | 26.4| 41.0] 29.3|(1885| 650| 0.31 {5800{0.13 | 7611
BSN2557 | 25 | 57|28 |06 |06| 29 | 48| 60 | 28.3| 48.0/ 34.0|2245| 750| 0.36 |5100(0.16 | 8115
BSN3062 | 30 | 62|28 |06|06| 34| 53| 60 | 30.0/ 65.5| 38.5|2625| 850| 0.40 |4500(0.19 | 8650
BSN3072 | 30 | 72|38 |06 |06 | 35| 64| 60 | 60.5| 94.0/ 66.5|4855| 950| 0.74 |3 900(0.59 |11 070
BSN3572 | 35| 72|34 |06|06| 40| 62| 60 | 42.0| 77.5| 52.0|2630| 900| 0.66 |3800(0.21 |13514
BSN4075 | 40 | 75|34 |06 |06 | 46 | 67| 60 | 44.5| 88.0] 58.5(3065|1000| 0.65 |3500|0.24 |14 105
BSN4090 | 40 | 90|46 | 0.6 |06 | 46 | 80| 60 | 78.5/135 91.0|/7220|1200| 1.38 [3100(1.02 (18704
BSN5090 | 50 | 90| 34 |06 |06 | 56 | 82| 60 | 48.0{110 71.5|4020(1250| 0.93 |2800(0.33 |15392
BSN50110 | 50 |{110| 54 | 0.6 |0.6 | 57 | 98| 60 (116 [219 |149 |7435|1400| 2.46 |2500|1.06 [19121
BSN60110 | 60 [110| 45 | 0.6 | 0.6 | 68 | 100| 60 | 86.5(187 | 126 |4780|1300| 1.82 |2 400 [0.50 |20 848
Notes: 1. Permissible axial load is 0.7 times of limiting axial load.
2. Starting torque indicates torque due to the preload of the bearing. It does not include seal torque.
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BSBD Series Bearings for ball screw support NSK |

BSBD Series: Nomenclature

example: BS F 30 80 DDU H P2B DT

F: Flange type
N: No Flange type

Bore

M Note: Accuracy P2B:
Special class for this

Series (Ball Screw Support) |

Outer diameter

@ Seal
Contact rubber seals are on both sides. Triple
lip structure achieves high grease sealing and
dust-proof performance.

Accurac series. It indicates
y the following.
Preload Rotation accuracy:
Seal ISO class 2
eal type Other: Special

@ Matched DT pairs
A paired product for large external load or when
high rigidity and long
life are required. Can
be used in four rows
with no effects on
preload individual
bearings as distance
between mating
surfaces has been

Distance between mating

adjusted. surfaces has been adjusted.
B 2B
r r r r =
3
(1]
Bl :
=2
r ry n n é
0| | | | ¢ed O | | | | |¢d
Single product Matched DT pairs
BSN series matched DT pairs .
Boundary Dimensions Dimensions G Basic Load Rating e | Al lowate rzing|Startng toroue) Recormended
Bearing (mm) I (kN) ming | AL s | sl | (N-m) nuttighering
Numbers ; o | 4d [#D Angle C c Axial Load | Rigidity (kg) b
1 a b o a 04 kN N 2) VIVE
d| Db |28 (min) | (min) | (min) | (max) © (Dynamic) | (Static) (kN) ] (Nfum) Greased | H (N)

BSN1747-DT | 17 | 47| 50| 0.6 | 0.6 | 21 | 37 | 60

33.0( 595| 425| 790 | 046 |6700| 0.10 | 4432

BSN2052-DT | 20 | 52| 56| 0.6 |0.6 | 24 | 43 | 60

43.0| 82.0| 5851180 | 0.62 [5800| 0.26 | 7611

BSN2557-DT | 25 | 57| 56| 0.6 |0.6| 29 | 48 | 60

46.0| 96.0| 68.0| 1370 | 0.71 |5100| 0.32 | 8115

BSN3062-DT | 30 | 62| 56| 0.6 |0.6| 34 | 53 | 60

49.0 (111 77.0| 1580 | 0.80 |4500| 0.37 | 8650

BSN3072-DT | 30 | 72| 76| 0.6 | 0.6 | 35 | 64 | 60

98.01188 | 133 1800 | 1.47 |3900(| 1.17 (11 070

BSN3572-DT | 35 | 72| 68| 0.6 |0.6| 40 | 62 | 60

68.0 (155 | 104 1630 | 1.32 [3800| 0.41 |13514

BSN4075-DT | 40 | 75| 68| 0.6 | 0.6 | 46 | 67 | 60

72.0(176 | 117 1850 | 1.30 (3500| 0.49 |14 105

BSN4090-DT | 40 | 90| 92| 0.6 | 0.6 | 46 | 80 | 60

128 269 | 182 2300 | 2.76 |3100| 2.03 |18 704

BSN5090-DT | 50 | 90| 68| 0.6 |0.6 | 56 | 82 | 60

78.01220 | 143 2330 | 1.86 |2800| 0.66 15392

BSN50110-DT | 50 | 110|108 | 0.6 | 0.6 | 57 | 98 | 60

188 [440 | 299 2690 | 492 |2500( 2.11 |19121

3. Inner rings are likely to separate because of their structure. To remove bearing from shaft, grasp an

inner ring to pull it out.

4. The installation dimensions above are the recommended values for general machine tools.
Contact NSK if the unit is used under heavy load conditions.
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Accessories BSBD Series Bearings for ball screw support NSK |

BSBD Series d=50 d=60
B B 2B
r r r r r r
rq r T rq rq rq r
®D1 @ds ﬂd ‘1 @&J oD ®D1 @od4 dld - - ¢J @D ®D1 @d1 ¢d |— ——1— ¢J @D
I = ) g o ——
1 | 1
odel  [_1_|[_b odel 1 ]lb @dal b ]
BSF series Single product (In the case of BSF60145) Design I Design I
Bearing Boundary Dimensions (mm) | Basic Load Rating (kN) L—LT;:T:?OQ;L Rf\f('j![ Mass A”g‘g::('fm’:’i‘na,,‘;”g Reference Dimensions (mm) st Fixing Screws Preload S‘am[‘ﬁ.ﬁg{q“em Rﬂ%ﬂgmgﬂ%‘
Numbers d | D | B |l (Dyn%mic) R T (N%me (k)| Grease Lubrication d | D | u|d | 1| b t " sze Jounty| M H foree
BSF1255 12 55| 25 | 06 | 0.3 18.5 24.0 17.6 75 0.37 8 000 23.7 | 32.7 42 6.8 17 8 3x120° O M6 8 720 0.038 4 026
BSF1560 15 60| 25 | 0.6 | 0.3 19.4 26.9 19.4 400 0.44 7 100 26.7 | 35.7 46 6.8 17 3 3x120° I M6 3 675 0.034 4 056
BSF1762 17 62| 25 | 0.6 | 0.6 20.3 29.7 21.2 450 0.46 6 700 28.1 | 37.7 48 6.8 17 3 3x120°| I M6 3 890 0.05 4432
BSF2068 20 68| 28 | 0.6 | 0.6 26.4 41.0 29.3 650 0.61 5 800 32.6 | 43 53 6.8 19 3 4 x 90° I M6 4 1885 0.13 7611
BSF2575 25 75| 28 | 0.6 | 0.6 28.3 48.0 34.0 750 0.73 5100 37.6 | 48 58 6.8 19 3 4 x 90° I M6 4 2 245 0.16 8115
BSF3080 30 80| 28 | 06 | 0.6 30.0 55.5 38.5 850 0.79 4500 42.6 | b3 63 6.8 19 3 6 x 60° I M6 6 2625 0.19 8 650
BSF30100 30 | 100| 38 | 06 | 0.6 60.5 94 66.5 950 1.71 3900 49.1 | 64.4 | 80 8.8 | 30 3 8 x 45° I M8 8 4 855 0.59 11 070 =
BSF3590 35 90| 34 | 06| 06 42.0 77.5 52.0 900 1.20 3800 53.1 | 62.2 75 8.8 25 3 4 x 90° I M8 4 2 630 0.21 13514 §
BSF40100 40 [ 100| 34 | 0.6 | 0.6 44.5 88.0 58.5 1000 1.49 3 500 55.1 | 67.2 80 8.8 25 8 4 x 90° I M8 4 3 065 0.24 14 105 §
BSF40115 40 [ 115| 46 | 0.6 | 0.6 78.5 135 91.0 1200 2.56 3100 63.1 | 80.1 94 8.8 36 3 12 x 30° I M8 12 7 220 1.02 18 704 &
BSF50115 50 | 115| 34 | 0.6 | 0.6 48.0 110 71.5 1250 1.89 2 800 70.1 | 82.2 94 8.8 25 3 6 x 60° I M8 6 4020 0.33 15 392
BSF50140 50 | 140 | 54 | 0.6 | 0.6 116 219 149 1400 4.46 2 500 781 | 975 [ 113 | 11 45 3 12 x 30° I M10 12 7 435 1.06 19121
BSF60145 60 | 145 | 45 | 0.6 | 0.6 86.5 187 126 1300 4.06 2 400 83.1 | 99.3 | 120 88 | 35 3 8 x 45° I M8 8 4780 0.50 20 848
BSF series matched pairs .
Bearing Boundary Dimensions (mm) | Basic Load Rating (kN) ::i‘a]:tli_noi; R|A>|<::It Mass A”g‘gj:éﬁn’fi‘na};”g Reference Dimensions (mm) s Fixing Screws Sta”“;“Ng'}g"q“eﬁ aictotghmtgm\egd
Numbers d | D | 2B (rnrin) (mr;n) (Dyn%mic) (St%ﬁc) (kN) (Ng/pm\)/ (ka) | Grease Lubrication d Dy J d I b t ? Size | Quantity H f?ﬁf)e
BSF1762-DT 17 62| 50| 06 | 0.6 33.0 59.5 42.5 790 0.890 6 700 28.1 | 37.7 48 6.8 42 3 6 x 60° I M6 B 0.10 4432
BSF2068-DT 20 68 56| 06 | 0.6 43.0 82.0 58.5 1180 1.17 5800 326 | 43 53 6.8 47 3 8 x 45° I M6 7 0.26 7611
BSF2575-DT 25 75| 56| 0.6 | 0.6 46.0 96.0 68.0 1370 1.46 5100 37.6 | 48 58 6.8| 47 3 8 x 45° I M6 7 0.32 8115
BSF3080-DT 30 80| 56| 0.6 | 0.6 49.0 111 77.0 1580 1.68 4 500 426 | 53 63 6.8| 47 3 12 x 30° I M6 1 0.37 8 650
BSF30100-DT 30 | 100 76| 0.6 | 0.6 98.0 188 133 1800 3.41 3900 49.1 | 64.4 80 8.8| 68 3 8 x 45° I M8 8 1.17 11 070
BSF3590-DT 35 90| 68| 0.6 | 0.6 68.0 155 104 1630 2.30 3800 53.1 | 62.2 75 8.8| 59 3 8 x 45° I M8 7 0.41 13514
BSF40100-DT 40 | 100| 68| 06 | 0.6 72.0 176 117 1850 2.88 3500 55.1 | 67.2 80 8.8| 59 3 8 x 45° 1 M8 7 0.49 14 105
BSF40115-DT 40 | 115| 921 06 | 0.6 | 128 269 182 2 300 5.12 3100 63.1 | 80.1 94 8.8| 82 3 12 x 30° I M8 12 2.03 18 704
BSF50115-DT 50 | 115| 68| 0.6 | 0.6 78.0 220 143 2 330 3.78 2 800 70.1 | 82.2 94 8.8| 59 3 12 x 30° I M8 11 0.66 15 392
BSF50140-DT 50 [ 140 | 108 | 0.6 | 0.6 188 440 299 2 690 8.92 2 500 781 | 975 113 | 11 99 3 12 x 30° I M10 12 211 19121

Notes: 1. Permissible axial load is 0.7 times of limiting axial load.
This is the limiting load of the bearing. It dose not include strength of the mounting bolt.
2. Starting torque indicates torque due to the preload of the bearing. It does not include seal torque.
3. Inner rings are likely to separate because of their structure. To remove bearing from shaft, grasp an

B425 inner ring to pull it out. B426



Accessories

(8) Permissible axial loads

NSK has defined the static limit axial load as the
lower of the values based on the following two
situations:

1. Ride-over limit axial load (Fig. 4)

Limit load which would cause contact ellipse
between ball and raceway groove to go over
shoulder of raceway groove.

2. Contact pressure limit axial load (Fig. 5)

Load which contact stress at the center of
contact area between ball and raceway groove
is high and would cause impression specified at
basic static load rating.

NSK determines static permissible axial load
taking safety factor of limit axial load into
consideration based on its many years of
experience so that good bearing performance
can be kept.

In the calculation of basic static axial load rating
C.., shoulder height of raceway groove is not
taken into account. So, the value may exceed
the ride-over load.

Since applicable load is actually under the value
of C,.. C,, makes no sense in this case (Fig. 6).
Therefore, especially for thrust angular contact
ball bearing where axial load is assumed to be
used under severe conditions, limit axial loads
not C,, are listed in each dimension table as
needed.

B427

Rolling element load

e

Contact ellipse

Fig. 4 Ride-over limit axial load

Deep impression occurs

Fig. 5 Contact pressure limit axial load

Extremely high edge contact pressure occurs

COB

Fig. 6 C,, and limit axial load

NSK
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NSK

1. End Deflector Type B431
2. Tube Type B437
3. Deflector(bridge) Type B471
4. End Cap Type B485

B-3-2 Dimension Table and Reference Number of
Standard Nut Ball Screws
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B-3-2.1 End Deflector Type Ball Screws

This product is being applied for a patent.

1. Features

@Low and less offensive noise

The average noise level is reduced by more
than 6 dB compared with our existing products.
At low-speed rotation, the ball screws are nearly
silent, while their noise is unprecedentedly low
at high-speed rotation.

Noise Level Comparison
{minraphane ioaated ot o distanae of 400 mm)

Noise level (dB)
~
e

High-speed and Low-noise
Ball Scraw.

1.E+05 1.E+06
Dy dm'N.

Fig. 1 Comparison of noise level

@High-speed operation
Realizes the d-n of 180 000, outstanding for
ball screws and far surpassing the 100 000
d-n performance of existing return tube type
products. For high-lead ball screws, high-speed
operation at over 200 m/min is also possible.
@Compact
The external diameter of the ball nut is 30%
smaller than our existing models. Compact
configurations are possible for low-profile
XY tables as well as for other devices and
equipment.
@Grease fitting provided as standard
equipment
The ball screws with shaft diameters equal to or
less than @25 are equipped with a grease fitting
(M5 x 0.8) as a standard. Lubrication ports are
provided in 2 places for ease of maintenance.
The ball screws can be easily connected to an
integrated lubrication system.

B431

2. Specifications

(1) Ball recirculation system

Fig. 2 shows the structure of the end-deflector
recirculation system.

Nut

Ball circulation
hole

Deflector

Screw shaft

Fig. 2 Structure of end-deflector recirculation system

(2) Accuracy grade and axial play

The available standard accuracy grade and axial
play are as follows. Please consult NSK for other
grades.

Table 1 Accuracy grade and axial play

Accuracy grade|| CO, C1, C2, C3, C5, Ct7

) Z, 0 mm (preloaded); T, 0.005 mm or less;
Axial play

S, 0.020 mm or less; N, 0.050 mm or less

(3) Allowable d-n value and the criterion of
maximum rotational speed
Allowable d-n value and the criterion of
maximum rotational speed are shown below.
Please consult NSK if the rotational speed
exceeds the permissible range below.
Allowable d-n value : 180 000 or less
Standard of rotational speed: 5 000 min’
Note: Please also review the critical speed.
See "Technical Description: Permissible
Rotational Speed" (page B47) for details.

(4) Seal

A compact and thin plastic seal is used. Nut
outside diameter is compact compare with the
return tube recirculation system.

NSK

(5) Option

Optional NSK K1 lubrication unit, molded from
resin and impregnated with lubrication oil,
supplies fresh oil onto ball rolling surfaces,
ensuring long-term, maintenance-free operation.
Please contact NSK when using NSK K1.

3. Design precautions

When designing the shaft end of a ball screw
which diameter is 25 mm or less, or 32 mm
or over, and the lead is the same as its shaft
diameter, one end of the screw must meet
either one of the following conditions. If not, we

cannot install the ball nut on the screw shaft.
« Cut the ball groove through to the shaft end.
* The diameters of bearing journals and the
gear or pulley seat must be less than the root
diameter of ball groove "dr" specified on the
dimension table.
For general precautions regarding ball screws,
refer to "Design Precautions"(page B83) and
"Handling Precautions"(page B103).

4. Product categories
End deflector type ball screws have the model
as follows.

Table 2 End-deflector type ball screw product categories

Nut model Shape Flang shape Nut shape |Preload system
Non-preload,
Slight axial play
BSS Circular II, I Circular ———
P-preload
(light preload)

5. Structure of model number and reference number
The following describe the structure of "Model
number" and "Reference number for ball screw".

{Model number

1

Nut model: BSS

Screw shaft diameter (mm)

10 -

BSS
|

Effective turns of balls

Lead (mm)

{>Reference number for ball screw

Product code

W 10 01

Screw shaft diameter (mm)

Effective threaded length (in the unit of 100 mm)

NSK design serial number

Preload code: No code, non-preload; P, P-preload (page B5)

-%% PSS -C52Z 10

Lead (mm)

Axial play code:
Z,T,S, N (page B20)

Accuracy grade:
C0, C1, C2, C3, C5, C7 (Ct7) (page B37 to B42)

End-deflector recirculation system
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End deflector type NSK

2- ¢ X drill thru =X
Plug
(oil hole M5x0.8 tap)

<|q|3T a ° ) Grease fitting |
1 ‘m ) m E-gXdrill tru_ (oil hole M5x0.8 tap) mm

Pcp t

©

T <s S| 7&“ 33

o ol - bk <A |
L

3

o (oil hole M5x0.8 tap) R
20 Grease fitting & 878 B F
(oil hole M5x0.8 tap) 1 | L
T IR 1K Seal
b - i /(both ends)
> = i
Iz E\ \ W\ \/ - \W\N 3” Screw shaft diameter d = 25 mm
B F
L
Screw shaft diameter d<20 mm Unit: mm
. . [Ball circle] - |Effecti Basic load rating (N) | Axial rigidity Nutentre| Nut | Flange | Flange | Nut |Flange dimension |Bolt hole Bolt hole dimension Oilhole  fad
Model No Shaft dia.| Lead Ball dia. dia. Root dia. tur?wcs Ig? Dynamic Static K length |diameter|diameter| width | length PCD distance =4
. o
d I D, d, d balls G, Ce, (N/um) L D A B F H v w X 14 z T B
BSS0608-2E 8 2 550 715 24 16 8 é
BSS0608-4E 8 4 1180 1760 55 24 16 =
BSS0612-2E 6 12 1.2 6.2 4.9 2 550 715 22 20 14 27 4 12 15 (10) — 21 3.4 — — — %-
BSS0612-4E 12 4 1180 1760 51 32 24 @
BSS0810-2E 10 2 910 1260 31 18 10
BSS0810-4E 10 4 1950 3080 72 28 20
BSS0815-2E 8 15 1.5688 8.3 6.6 D) 910 1260 29 22 18 31 4 14 19 (13) — 25 3.4 — — —
BSS0815-4E 15 4 1950 3 080 68 37 29 .
BSS1005-3E 5 3 2930 4790 126 29 18
BSS1010-2E 10 10 2.000 10.3 8.2 2 1970 3010 77 32 23 43 11 21 26 21 33 4.5 8 4.5 14
BSS1205-3E 5 3 3200 5 860 146 30 19
BSS1210-3E 10 3 3200 5 860 142 43 32
BSS1220-2E 12 20 2.000 12.3 10.2 2 2150 3610 83 50 24 44 11 39 27 21.5 34 4.5 8 4.5 14.5
BSS1230-2E 30 2 2 150 3610 75 70 59
BSS1505-3E 5 2.778 12.6 3 5 460 10 200 183 30 28 51 19 31 25 39 18
BSS1510-3E 15 10 2.778 15.5 12.6 3 5 460 10 200 181 43 28 51 1 32 31 25 39 5.5 95 5.5 18
BSS1520-2E 20 3.175 ’ 12.2 2 5070 8 730 127 51 32 55 40 33 27 43 ’ ’ ’ 20
BSS1530-2E 30 3.175 12.2 2 5070 8 730 116 71 32 55 60 33 27 43 20
BSS2005-3E 5 3 8 790 18 500 268 31 18
BSS2010-3E 10 3 8790 18 500 268 45 32
BSS2020-2E 20 2 5900 11 700 167 54 41
BSS2030-2E 20 30 3.175 20.5 17.2 5 5 900 11 700 159 74 36 62 13 61 38 30.5 49 6.6 11 6.5 23.5
BSS2040-2E 40 2 5900 11 700 147 92 79
BSS2060-2E 60 2 5900 11 700 128 129 116
BSS2505-3E 5 3 9760 23 600 325 32 20
BSS2510-4E 10 4 12 800 32 300 437 56 44
BSS2520-2E 20 2 6 560 14 600 203 54 42
BSS2525-2E 25 25 3.175 255 22.2 9 6 560 14 600 197 63 40 62 12 51 48 30.5 51 6.6 — — 23.5
BSS2530-2E 30 2 6 560 14 600 194 74 62
BSS2550-2E 50 2 6 560 14 600 177 114 102
Note: 1) The axial rigidity Kin the table above is a theoretical value derived from elastic displacement between screw grooves and 2) Dimensions in parentheses are for flat nut configurations.

balls when axial load is applied to a ball nut for which preload is set at 3% of the basic dynamic load rating (C,).
For ball screws with shaft diameters less than 25, the standard Compact FA PSS type can be available.
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End deflector type NSK

6-¢Xdillthru  M6x1.0 tap 8- 4 X drill thru M6x1.0 tap

(oil hole) G2 B2 Seal (oil hole) Seal
| i (both ends) (both ends)
AN , — . ,
— © N C —
(( X /gl - - W\ 2 S S EQ\ \ % W\ s
N, = S W TUAANT T NS
105 | B F
L 105] | B F
L
Screw shaft diameter d =32 mm Screw shaft diameter d > 36 mm
Unit: mm
) . Ball circle - |Effective|Basic load rating (N) | Axial rigidity Nut entire Nut  |Seal section| Flange Flange Nut Notched Bolt hole Bolt hole
Model No. Shaft dia.|  Lead Ball dia. dia. Root dia. tumslgf Dynamic Static K length diameter | diameter | diameter width length flange PCD dimension
d I D, d, d balls o Co, (N/urm) L D D, A B F G w X
BSS3205-4E 5 3.175 32.5 29.2 4 14 200 41 400 534 55) 12 32.5
BSS3210-6E 10 5.556 33 27.2 6 43 300 111 000 865 104 18 75.5
BSS3212-5E 12 5.5656 33 27.2 5 36 700 90 800 716 103 18 74.5 m
BSS3216-5E 32 16 5.556 33 27.2 5 36 700 90 800 716 122 56 55 86 18 93.5 34 71 9 b
BSS3220-5E 20 5.5656 33 27.2 5 36 700 90 800 708 141 18 112.5 ci
BSS3232-2E 32 5.556 33 27.2 2 15 300 32 400 261 94 18 65.5 §
BSS3264-2E 64 5.556 33 27.2 2 15 300 32 400 232 153 18 124.5 o
BSS3605-3E 5 3.175 36.5 33.2 3 11 400 34 100 433 50 12 27.5 ;—
BSS3610-6E 10 6.35 37 30.4 6 55 200 142 000 970 109 22 76.5 =
BSS3612-6E 36 12 6.35 37 30.4 6 55 200 142 000 967 120 65 64 95 22 87.5 36 80 9
BSS3616-6E 16 6.35 37 30.4 6 55 200 142 000 961 143 22 110.5
BSS3620-6E 20 6.35 37 30.4 6 55 200 142 000 959 166 22 133.5
BSS4010-5E 10 5 49 300 130 000 875 99 66.5
BSS4012-5E 12 5 49 300 130 000 873 108 75.5
BSS4016-5E 16 5 49 300 130 000 875 127 94.5
BSS4020-5E 20 5 49 300 130 000 868 146 113.5
BSS4025.4E | ° 25 635 41 34.4 4 40100 | 103 000 686 145 70 69 100 22 112.5 8.5 85 9
BSS4030-3E 30 3 30 600 74 000 505 134 101.5
BSS4040-2E 40 2 20 600 46 600 319 110 77.5
BSS4080-2E 80 2 20 600 46 600 286 184 151.5
BSS4510-5E 10 5 51 400 146 000 961 99 66.5
BSS4512-5E 12 5 51 400 146 000 959 108 75.5
BSS4516-5E 16 B 51 400 146 000 955 127 94.5
BSS45205E | 0 20 6.35 46 9.4 5 51400 | 146 000 950 146 78 74 10 22 113.5 43 93 1
BSS4525-5E 25 5 51 400 146 000 954 170 137.5
BSS4530-4E 30 4 41 800 116 000 752 164 131.5
BSS5010-4E 10 4 44 600 129 000 836 89 56.5
BSS5012-4E 12 4 44 600 129 000 944 96 63.5
BSS5016-4E 16 4 44 600 129 000 832 111 78.5
BSS5020-4E 20 4 44 600 129 000 837 126 93.5
BSS5025-4E 50 25 6.35 51 44.4 4 44600 129 000 828 145 82 81 e 22 112.5 46 100 T
BSS5030-4E 30 4 44 600 129 000 821 164 131.5
BSS5050-2E 50 2 22 800 58 300 383 130 97.5
BSS50100-2E 100 2 22 800 58 300 342 224 191.5

Note: The axial rigidity K'in the table above is a theoretical value derived from elastic displacement between screw grooves and
balls when axial load is applied to a ball nut for which preload is set at 3% of the basic dynamic load rating (C,).
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B-3-2.2 Return Tube Type Ball Screws

1. Features

Return tube type is a standard way of ball
recirculation system for ball screws. It has various
combinations of shaft diameter and lead.

2. Specifications

(1) Ball recirculation system

The structure of return tube recirculation system
is shown below.

Return tube Screw shaft
A .q‘il‘
S e

3‘,3

///////////////

Fig.1 Structure of return tube recirculation system

Table 1 Accuracy grade and axial play

SFT, PFT, ZFT, DFT:

Co, C1, C2, C3, C5, Ct7
LSFT, LPFT, LDFT:

C1, C2, C3, C5, Ct7
(Ct7 is not included in DFT, LDFT)

Accuracy grade

Z, 0 mm (preloaded); T, 0.005 mm or less;

(2) Accuracy grade and axial play

The available standard accuracy grade and axial
play are shown in Table 1. Please consult NSK
for other grades.

(3) Allowable d-n value and the criterion of
maximum rotational speed
Allowable d-n value and the criterion of
maximum rotational speed are shown below.
Please consult NSK if the rotational speed
exceeds the permissible range below. Basic
measures must be taken for the high-speed ball
screws respectively.
Allowable d-n value :
Standard specification ; 70 000 or less
High-speed specification; 100 000 or less
Standard of rotational speed : 3 000 min™
Note: Please also review the critical speed. Refer
to "Technical Description: Permissible
Rotational Speed" (page B47) for details.

(4) Option
A type equipped with NSK K1 lubrication unit is
also available.

(5) Other specifications
Please consult NSK for other specifications not
listed in the dimension tables.

3. Product categories
There are four different preloaded systems
with several models. Since the leads are in the

NSK

Rl iy S, 0.020 mm or less: N, 0.050 mm or less range from 1/2 to the same length of the shaft
Table 2 Return tube type ball screws product categories
Nut model Shape Flange shape Nut shape | Preload system
SFT Flanged Non-preload,
d=16mm or under Slight axial play
Rectangle Circle dia. W
d=20mm or over .
PFT Circular I T (light preload)
' Spacer ball 1:1
Flanged ) . Z-preload
ZFT . Circle dia. )
Circular I, I ree da (medium preload)
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Nut model Shape Flange shape Nut shape Preload system
D-preload
) FI
DFT i W ) anged Circular (medium preload)
Circular I, IT
(heavy preload)
LSET Flanged d=20mm or under | Non-preload,
d=20mm or under Circular Slight axial play
. d_zi:?nfrliver d=25mm or over " Pooreload
LPFT IR  Tube- (light preload)
projecting type Spacer ball 1:1
D-preload
LDFT Elanged Circular (medium preload)
Circular I
(heavy preload)

diameter (medium-high helix lead), LSFT, LPFT,
LDFT Type ball screws are suitable for high-
speed operation.

< Model number

4. Structure of model number and reference number
The followings describe the structure of "Model
number" and "Reference number for ball screw".

SFT 14

Nut model:
SFT, PFT, ZFT, DFT
LSFT, LPFT, LDFT

Screw shaft diameter (mm)

ffectlve turns of balls (Note)

Lead (mm)

Note: In case of Z-preload, the number here is twice as large as the effective turns of balls.

<> Reference number for ball screw

W 1401 - %% P

-Cc3

Product code

Screw shaft diameter (mm)

Effective threaded length (in the unit of 100 mm)

NSK design serial number

Preload code:
No code, non-preload; P, P-preload
Z, Z-preload; D, D-preload (page B5)

Lead (mm)
Axial play code:
Z,T,S, N (page B20)

Accuracy grade code:
Co, C1, C2, C3, C5, C7 (Ct7)
(page B37 to B42)
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NSK

g0

$A
$0n
l j

Seal (both ends)

A RRNEE

Return tube type
4- ¢ X drill thru o o
c'bore, YxZ 30 80
-- Seal (both ends)
x </ xey s u]§
~ e  a ““ Rl
<&
_, Without seal
B
L
PFT, SFT
d-gXarilth o o
c'bore, YxZ Key to secure preload ~ Seal (both ends)
(2 places)
27 77 . r = Fel
X ; y ' 7 Z T gggz
55“
N Spacer Without seal
B
L
DFT
- Firietnsoals| Basic | ing (N) | Aial rigidi
Preload [Shaft dia| Lead | Bal dia. {32 C7C18| Root dia, | s o | Besicloag ating (N Axial rigicity
Model No. syatom dia. ™S |Dynamic| Static K
d l D, e d Circuits C, Cos (N/um)
PFT 1004-2.5 P 1730 | 2230 76
SFT 1004-2.5 | Clearance | '° 4 | 2000 ) 103 | 82 | 284 | 5740 | 4450 | 90
PFT 1204-2.5 P 25x1 | 2370 | 3160 39
SFT 120425 | Clearance 4 |2s81 | 123 | e | p3d | Z7001 250 | dog
SFT 1204-3 Clearance 1.5x2 4 390 7 580 126
PFT 1205-2.5 P 1 2.5x1 | 2370 | 3160 89
SET 120855 | Clearance 5 | 2381 | 123 | 98 | ;o | Z780| 50| 105
SFT 1205-3 | Clearance 1.6x2 | 4390 | 7580 | 126
LPFT 1210-25] P 2360 | 3240 90
LSFT 1210-2.5| Clearance 10 | 2381 | 125 | 100 | 2.5<1 | 3950 | G480 | 110
PFT 1405-2.5 P 265x1 | 4280 | 5840 116
s e | s | e | SR SRR
SFT 1405-5 Clearance 2.6x2 [ 12300 | 23 400 274
LPFT 1408-2.5 4280 | 5840 | 120
LSFT 1408-2.5 Clearance 8 | 8175 ] 145 | 112 | 254 | 6990 | 11700 | 140
LPFT 1510-2.5] P 4450 | 6380 | 127
LSFT 1510-2.5|Clearance | |° 10 | 8175 | 166 | 122 | 251 | 5470 | 12800 | 150
PFT 1604-3 P T6x2 | 3170 | 5150 | 135
SFT 1604-2.5 | Clearance 2.5%1 4 300 8 530 134
BEEES T e | e | | e |38
SFT 1604-3 | Clearance 15%x2 | 5040 | 10300 | 160
DFT 1604-3 D 15%x2 | 5040 | 10300 | 315

Notes: 1. Nut flange for shaft diameter 16 mm or smaller comes in rectangular shape.
2. Seals are equipped as a standard for LSFT and LPFT of shaft diameter 20 mm or smaller. The outside dimensions are

the same as those of without seals.

3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw.
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H Q (oil hole) LB
L
LPFT, LSFT
Unit: mm
Ball nut dimensions
Nut entire|  Nut Flanged | Flanged | Rectangle flanged diameter | Bolt hole dimension [Bolt hole| Oil hole Oil hole
length |diameter|diameter| width PCD length
L B H K X Y 7 4% T Q
34 26 46 10 28 42 4.5 8 4.5 36 14 M6x1
38
= 30 50 10 32 45 45 | 8 45 | 40 15 | Mex1
44
40
- 30 50 10 32 45 45 | 8 | 45 | 40 15 | Mex1
48
50 30 50 10 32 45 4.5 8 4.5 40 15 M6x1
40
gg 34 57 I 34 50 5.5 9.5 5.5 45 17 M6x1
55
46 34 57 11 34 50 55 9.5 5.5 45 17 M6x1
51 34 57 1 34 50 5.5 9.5 5.5 45 17 M6x1
45 34 37
38 34 34
70 36 36
50 34 57 M 34 50 5.5 9.5 5.5 45 17 M6x1
45 34 34
85 36 36

4. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove

5. For PFT and LPFT, the basic load ratings differ from the other models as the spacer balls are installed.

6. The models marked with 3 (asterisk) are available in the FA type standard ball screws with finished shaft end.
7. Preload system: P, Oversize ball preload; D, Double nut preload (See page B5.)

and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
with P-preload. Refer to "Technical Description" (page B37) if the axial load and preload differ from the conditions above,
or when the deformation of the ball nut body must be considered.
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Return tube type NSK |
X X Key to secure preload - Seal (both ends)
r— Seal (both ends) = 2 places)
<3 H E S| S </ B 35|o|S
S B <. %_ AR B <% %
Without seal Spacer Without seal Seal (both ends)
Lx |B| ML X |B M o W
L PFT, SFT L B DFT N .
ST = ) - ©
View X-X S - ES’
4- ¢ X drill thru . . 6- ¢ X drill thru -
c'bore, YxZ 30° .- 30 ‘ay
@5 o (ithole)
L--1- YA 00 H Q (oil hole LB
s LPFT, LSFT L
o I fj il A
~ <‘\ . // //
@R
Il-l Q (oil hole)
Rectangular shape Circular shape I Circular shape T
- Unit: mm
_ .~ |Ball circle| . |Heiewnsatels| Basic load rating (N) |Axial rigidity Ball nut dimensions
Model No. | Frelead Shaftdia.| Lead | Ball dia. |™ y;, “|Root dia.| Jyms Dynamic| Static K Nut entirel  Nut | Flanged | Flanged [Notched| Rectangl fianged diameter | Seal | Bolt hole dimension|Bolt holel Oil hole | . 1o I3
* | system X length |diameterdiameter] width | flange dimension PCD | length @
d I D, d, a Circuits C, Co (N/um) L A B H K X |l vyl z W T Q £
PFT 1605-3 P 1.6x2 5400 | 8100 158 52 =
SFT 1605-2.5 | Clearance 2.5x1 7 330 | 13 500 158 42 =
DFT 1605-2.5 D 2.5x1 7 330 | 13 500 311 77 ;
PFT 1605-5 P 2.5x2 8380 | 13 500 258 57 =
SFT 1605-3 e 5 3.175 16.5 13.2 1 Bx2 8570 | 16 200 188 52 40 63 11 — 40 55 — 55|95 |55 51 20 M6x1 [
DFT 1605-3 D 1.6x2 8570 | 16 200 370 97
SFT 1605-5 Clearance 2.5%x2 | 13300 | 27 000 307 57
DFT 1605-5 D 16 2.5x2 | 13300 | 27 000 603 107
PFT 1606-2.5 P 2.5x1 4620 | 6750 133 44
SFT 1606-2.5 | Clearance 2.5x1 7 330 | 13 500 158 44
DFT 1606-2.5 D 6 3175 16.5 13.2 2.5x1 7 330 | 13 500 311 86 40 63 11 — 40 55 — 55|95 |55 51 20 M6x1
SFT 1606-3 Clearance : : : 1.5x2 8570 | 16 200 188 56
DFT 1606-3 D 1.6x2 8570 | 16 200 370 110
* LPFT 1616-1.5 P 3600 | 5410 110
LSFT 1616-1.5| Clearance 16 3.175 16.75 13.4 1.6x1 2710 | 8110 100 56 40 63 12 — 40 55 — 55|95 |55 51 17 M6x1
SFT 2004-2.5 | Clearance 2.5x1 4740 | 10 700 160 37
DFT 2004-2.5 D 2.5x1 4740 | 10 700 315 69
* PFT 2004-5 P 4 2.381 20.3 17.8 2.5x2 5420 | 10 700 260 49 40 63 11 24 — — 3 55|95 |55 51 — M6x1
SFT 2004-5 Clearance 2.5%2 8600 | 21 500 309 49
DFT 2004-5 2.5x2 8600 | 21 500 608 93
PFT 2005-3 P 1.5x2 6 060 | 10 300 191 52
SFT 2005-2.5 | Clearance 20 2.5x1 8230 | 17 100 190 41
DFT 2005-2.5 D 2.5x1 8230 | 17 100 376 76
* PFT 2005-5 P 2.5x2 9410 | 17 100 311 56
SFT 2005-3 g 5 3.175 20.5 17.2 1 Bx2 9620 | 20 600 297 52 44 67 11 26 — — 3 55|95 |55 55 — M6x1
DFT 2005-3 D 1.6x2 9620 | 20 600 446 97
SFT 2005-5 Clearance 2.5x2 | 14900 | 34 300 370 56
DFT 2005-5 D 2.5x2 | 14 900 | 34 300 726 106
Notes: 1. Nut flange for shaft diameter 16 mm or smaller comes in rectangular shape. It comes in circular shape | and circular 5. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove

shape |l for shaft diameter 20 mm or larger. Select a flange that is suitable for the space available for nut installation.
2. If there is no seal for PFT, SFT, and DFT, the nut length "L" is shortened by dimension "M".
3. Seals are equipped as a standard for LSFT and LPFT of shaft diameter 20 mm or smaller. The outside dimensions are
the same as those of without seals.
4. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw.
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oNo

and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
with P-preload. Refer to "Technical Description" (page B37) if the axial load and preload differ from the conditions above,
or when the deformation of the ball nut body must be considered.

. For PFT and LPFT, the basic load ratings differ from the other models as the spacer balls are installed.
The models marked with % (asterisk) are available in the FA or SA type standard ball screws with finished shaft end.
Preload system: P, Oversize ball preload; D, Double nut preload (See page B5.)
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Return tube type NSK

X X Key to secure preload - Seal (both ends)
— Seal (both ends) = (2 places)
<|3 - ! 5ls|S <|S -, 5lo|D
- B i_-s. Y %_ AN B -S| %
Without seal Spacer Without seal Seal (both ends
Lx |B| Ml Lx |B MJ' W ¢ !
L - L B X%
View X-X PFT, ZFT, SFT DFT Y <|s z . RN
- - x L)@ <3  \\ [ : \\\ §
6-¢ X drill thru p y HT ) A/ ’ 3 - '
Q (oil hole B
H QLD per L sFT =
Circular shape I Circular shape I Unit: mm
. . |Ball circle| - |Hefietunsoitals| Basic load rating (N) | Axial Ball nut dimensions
Model No Preload [Shaftdia.| Lead | Balldia. | “Rootdia.| Tyms Dynamic| Static | ngidity Nut entirl  Nut | Flanged | Flanged [Notched|Rectings fanged dameter | Seal | Bolt hole dimension [Bolt hole| Oil hole | 4y 1 1o
) system X K length |diameterdiameter] width | flange dimension PCD | length S
d ! D, d, d | Circuits | G Coo | (N/um) L D A B G H K M X | vy | z w T ol =
PFT 2006-2.5 P 2.5x1 6900 | 10 500 164 44 =
PFT 2006-3 P 1.5x2 8080 | 12 700 195 56 =
SFT 2006-2.5 Clearance 2.5x1 [ 11000 | 21 100 195 44 @
DFT 2006-2.5 D 6 3.969 20.5 16.4 281 | 11000 | 21 100 384 36 48 71 11 27 — — 3 5.5 95| 5.5 59 — M6x1 g
SFT 2006-3 Clearance 1.5x2 | 12800 | 25 300 232 56 )
DFT 2006-3 D 1.5x2 | 12 800 | 25 300 456 110
PFT 2008-2.5 P 2.5x1 6 900 | 10 500 164 54
SFT 2008-2.5 Clearance 2.5x1 | 11000 | 21 100 195 54
DFT 2008-2.5 D 20 8 3.969 20.5 16.4 2.5x1 | 11000 | 21 100 384 102 48 75 13 28 — — 5 6.6 | 11 6.5 61 — M6x1
SFT 2008-3 Clearance 1.5x2 | 12800 | 25 300 232 64
DFT 2008-3 D 1.5x2 | 12 800 | 25 300 456 120
LPFT 2010-2.5 P 6 800 | 10 800 169
LSFT 2010-2.5 | Clearance 10 3.969 21.0 16.9 2.5x1 10900 | 21 700 202 54 46 74 13 — 46 66 — 6.6 | 11 6.5 59 24 M6x1
LPFT 2016-2.5 P 6880 | 10 800 169
LSFT 2016-2.5 | Clearance 16 3.969 21.0 16.9 2.5x1 10 900 | 21 700 202 72 46 74 13 — 46 66 — 6.6 | 11 6.5 59 24 M6x1
LPFT 2020-1.5 P 5 370 8 450 137
LSET 2020-15 | Clearance 20 3.969 21.0 16.9 1.5x1 7040 | 12 700 127 63 46 74 13 — 46 66 — 6.6 | 11 6.5 59 24 M6x1
SFT 2504-2.5 Clearance 2.5x1 5270 | 13 600 193 36
ZFT 2504-5 z 2.5x1 5270 | 13 600 379 48
PFT 2504-5 P 4 2.381 25.3 22.8 2.5x2 6 020 | 13 600 312 48 46 69 11 26 — — 3 5.5 95| 5.5 57 — M6x1
SFT 2504-5 Clearance 2.5x2 9560 | 27 200 374 48
ZFT 2504-10 A 2.5x2 9 560 | 27 200 735 72
PFT 2505-3 P 1.5x2 6 730 | 12 800 223 52
SFT 2505-2.5 Clearance 2.5x1 9130 | 21 900 231 40
ZFT 2505-5 z 25 2.5x1 9130 | 21 900 454 55
PFT 2505-5 P 2.5x2 | 10400 | 21 900 372 55
SFT 2505-3 Clearance 1.6x2 | 10 700 | 25 700 271 52
DFT 2505-3 D 5 3.175 255 22.2 15%2 | 10700 | 25 700 532 102 50 73 11 28 — — 3 5.5 95| b5 61 —_ M6x1
PFT 2505-7.5 P 2.5x3 | 14800 | 32 800 544 70
SFT 2505-5 Clearance 2.5x2 | 16 600 | 43 700 447 55
ZFT 2505-10 z 2.5x2 | 16 600 | 43 700 876 85
SFT 2505-7.5 Clearance 2.5x3 | 23 500 | 65 600 654 70
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape II. Select a flange that is 5. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
suitable for the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal for PFT, SFT, and DFT, the nut length "L" is shortened by dimension "M". with P-preload. Refer to "Technical Description" (page B37) if the axial load and preload differ from the conditions above,
3. Seals are equipped as a standard for LSFT and LPFT of shaft diameter 20 mm or smaller. The outside dimensions are or when the deformation of the ball nut body must be considered.
the same as those of without seals. 6. For PFT and LPFT, the basic load ratings differ from the other models as the spacer balls are installed.
4. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. 7. The models marked with 3 (asterisk) are available in the FA or SA type standard ball screws with finished shaft end.
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Return tube type NSK

View X-X

6-¢ X drill thru Key to secure preload - Seal (both ends)

6- $.X drill thru =X Seal (both ends) =X

(2 places)
<|% - \ || <3S ; 5o (S
s B -[$Q RS B 1.7 I3 Q
Without seal Spacer Without seal
lx |B ML l—x B M
L - L T
Circular shape I Circular shape I PFT, ZFT, SFT DFT
Unit: mm
Shaft di Lead | Balldi Ball circle Root di Eie imso'téls | Basic load rating (N) | Axial Ball nut dimensions
Model No Preload [haftdia. — Lea aldid-| - dia, ootdia.| Turns Dynamic| Static | ngidity Nutentire| Nut | Flanged | Flanged | Notched | Seal Bolt hole dimension Bolthole | i hoie [
) system X K length | diameter | diameter | width flange | dimension PCD =
d ! D, dh d | Circuits | G Co | (Njum) L D A B G M X Y Z w Q=
PFT 2506-3 P 1.5%2 9070 | 16 100 2E5) 56 =
SFT 2506-2.5 Clearance 2.5x1 | 12 300 | 26 800 235 44 5
ZFT 2506-5 z 2.5x1 | 12 300 | 26 800 462 62 g
PFT 2506-5 P 2.5x2 | 14100 | 26 800 383 62 )
SFT 2506-3 Clearance 6 3.969 25.5 21.4 185x2 | 14 400 | 32 100 280 56 53 76 1" 29 3 5.5 9.5 5.5 64 M6x1
DFT 2506-3 D 1.5x2 | 14400 | 32 100 551 110
SFT 2506-5 Clearance 2.5x2 | 22300 | 53500 456 62
ZFT 2506-10 z 2.5x2 | 22 300 | 53 500 896 98
PFT 2508-2.5 P 2.5x1 9940 | 16 000 203 56
PFT 2508-3 P 1.5%x2 | 11600 | 19 000 234 69
SFT 2508-2.5 Clearance 2.5x1 | 15800 | 32 000 242 56
ZFT 2508-5 7 25 8 4.762 255 20.5 25%1 | 15800 | 32 000 476 20 58 85 13 32 5 6.6 11 6.5 71 M6x1
SFT 2508-3 Clearance 1.5x2 | 18500 | 38 100 286 69
DFT 2508-3 D 1.5x2 | 18500 | 38 100 562 133
PFT 2510-2.5 P 2.5x1 9940 | 16 000 203 67
ZFT 2510-3 z 1.5x1T | 10200 | 19 000 291 81
PFT 2510-3 P 1.5x2 | 11 600 | 19 000 234 81
SFT 2510-2.5 Clearance 2.5x1 | 15800 | 32 000 242 67
DFT 2510-2.5 D 10 4.762 25.5 20.5 2.5x1 | 15800 | 32 000 475 127 58 85 15 32 8 6.6 i 6.5 71 M6x1
SFT 2510-3 Clearance 1.5x2 | 18500 | 38 100 286 81
DFT 2510-3 D 1.5x2 | 18500 | 38 100 562 151
SFT 2510-3.5 Clearance 3.5x1 | 21100 | 44 200 330 77
DFT 2510-3.5 D 3.5x1 | 21100 | 44 200 649 147
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape Il. Select a flange that is 4. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
suitable for the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal for PFT, ZFT, SFT, and DFT, the nut length “L" is shortened by dimension "M". with P-preload. Refer to "Technical Description” (page B37) if the axial load and preload differ from the conditions above,
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. or when the deformation of the ball nut body must be considered.

5. For PFT, the basic load ratings differ from the other models as the spacer balls are installed.
6. The models marked with * (asterisk) are available in the SA type standard ball screws with finished shaft end.
7. Preload system: P, Oversize ball preload; Z, Offset preload; D, Double nut preload (See page B5.)
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Return tube type NSK

=X Seal (both ends)

4-gXdrill thry 38

Q
Q
R chbore, YxZ < /%M)

—_—

| XM

7 Y
k:: e - M | \

%2 ¥ \Without seal
G .|

S|
A

HF L
Without seal

=X I:1 ML U min
L

4
$Dg6

kel

$A
$an

4D

$dn _
]

$d:

V max.
A
$Dg6

Q (oil hole)

|‘| = =
T Key to secure preload \ Without seal

Uma;
Housing hole ClLE M
PFT, ZFT, SFT and its clearance L
View XX _LPFT, LSFT_
6- ¢ X drill thru

6- ¢ X drill thru ©

J1=5 95 g
8- Spacer Keyto secure preload ~ Seal
\__ /(8 places) (both ends)
4-¢ X drill thru = = -
/ < @ |& . <
—e ws%\\ 4@——”3} C 332
| — =

c B| J (2 places) M|
L 2
LDFT ]
—_ =
Circular shape I Circular shape II Unit: mm %
Shaft X Ball _ |Efecvetumstfbdls | Basic load rating (N)|  Axial | Ball nut dimensions E
Model No. Preload |  dia. Lead |Ball dia. circle Root dia| Turns Dynamic| Static rigidity  Nut entire Nut diameter | Flanged | Flanged [Notched)| Tube projecting type | Seal dimension | Diameter| Bolt hole dimension [Bolt hole] Oil hole
system dia. X K length diameter| width | flange g6 PCD
d ! D, d, d Circuits C, Cos (N/um) L D S A B G U v R M C J X Y Z 4% Q
LPFT 2516-2.5 P 2.5x1 9900|16400| 210 84 44 — 71 23 31 35 | 12 — 57
LPFT 2516-3 P 1.6x2 |11600|19100| 247 100 44 — 71 23 31 35 | 12 — 57
LSFT 2516-2.5 |Clearance 2.5x1 [15700{32800| 250 84 44 — 71 23 31 35 | 12 — 57
LDFT 2516-25 | D 164762126251 213 | 551 |15700(32800| 490 | 152 62 | 44 | 89 | "2 | za | — || | 6] 8| 1g |66 — | — | 75 | M6
LSFT 2516-3 Clearance 1.6x2 |18400|38200| 295 100 44 — 71 23 31 35 | 12 — 57
LDFT 2516-3 D 1.6x2 1840038200 | 577 181 62 44 89 34 — | — | = 18 75
* LPFT 2520-2.5 P 2.5x1 9900|16400| 210 96 44 — 71 23 31 35 | 12 — 57
LPFT 2520-3 P 25 1.6x2 |11600|19100| 247 116 44 — 71 23 31 35 | 12 — 57
LSFT 2520-2.5 |Clearance 2.5x1 [15700{32800| 250 96 44 — 71 23 31 35 | 12 — 57
LDFT 2520-25 | D 20 47621 26.25 | 21.3 | 55,1 15700 (32800| 490 | 177 62 | 44 | 89 | "2 | 34 | — ||| 7| 8| 18 |86 —|—| 75 | MO
LSFT 2520-3 Clearance 1.6x2 |18400|38200| 295 116 44 — 71 23 31 35 | 12 — 57
LDFT 2520-3 D 1.6x2 1840038200 | 577 217 62 44 89 34 - | = | = 18 75
* LPFT 2525-1.5 P 6380| 9540 127 90 44 — 71 23 32 | 34 | 12 — 57
LDFT 2525-1.5 D 25 4762 | 26.25 | 21.3 1.6x1 |{10100|19100| 308 166 62 44 89 12 34 — | — | — | 10| 10 18 66| — | — 75 M6x1
LSFT 2525-1.5 |Clearance 10 100 |19 100 157 90 44 - 71 23 32 | 34 | 12 - 57
SFT 2805-2.5 Clearance 2.5x1 9600 |24 400 | 252 41
ZFT 2805-5 z 2.5x1 9600 |24 400 | 495 56
PFT 2805-5 P 28 5 3.175 | 285 25.2 2.5x2 (11 000|24400| 410 56 55 — 85 12 31 — | — | = 3| — — 6.6 | 11 | 6.5 69 M6x1
SFT 2805-5 Clearance 2.5x2 (17 400|48800| 487 56
* ZFT 2805-10 z 2.5x2 (17 400{48800| 959 86
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape Il. Select a flange that is 5. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
suitable for the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal for PFT, ZFT, and SFT, the nut length "L" is shortened by dimension "M". with P-preload. Refer to "Technical Description” (page B37) if the axial load and preload differ from the conditions above,
3. If there is no seal for LSFT and LDFT of shaft diameter 26 mm or larger, the nut length 'L" is shortened by dimension or when the deformation of the ball nut body must be considered.
‘M"and "C". 6. For PFT and LPFT, the basic load ratings differ from the other models as the spacer balls are installed.
4. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. 7. The models marked with * (asterisk) are available in the FA or SA type standard ball screws with finished shaft end.

©

Preload system: P, Oversize ball preload; Z, Offset preload; D, Double nut preload (See page B5.)
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Return tube type NSK

View X-X

6-¢ X drill thru Key to secure preload - Seal (both ends)

6- $.X drill thru =X Seal (both ends) =X

(2 places)
<[ i ‘ \ sl 8 <|< i 1~z so/®
e <[$3] A RS B R
Without seal Spacer Without seal
l—x |B M b—x |B| Ml
L L
PFT, ZFT, SFT DFT
Circular shape I Circular shape I _PFT, ZFT, SFT_ —_—
Unit: mm
, _|Ball circle . |Hfetietumsof | Basic load rating (N) | Axial Ball nut dimensions
Model No. Preload [Shaftdia.| Lead | Balldia. =", ™ Root dia. | Tyms Dynamic| Static | Mgidity Nut entire|  Nut Flanged | Flanged | Notched | Seal Bolt hole dimension Bolt hole | i hole
system X K length | diameter | diameter | width flange | dimension PCD
d l D, ah d | Circuits | G Co | (Num) L D A B G M X Y Z w Q  FE
PFT 2806-3 P 1.5x2 7 080 | 14 600 252 57 =3
SFT 2806-2.5 Clearance 2.5x1 9 600 | 24 400 252 45 =]
ZFT 2806-5 YA 2.5x1 9600 | 24 400 495 63 =
* PFT 2806-5 P 2.5x2 | 11 000 | 24 400 410 63 =
SFT 2806-3 CEEEED 6 3.175 28.5 25.2 15%2 | 11200 | 29 300 300 57 55 85 12 31 3 6.6 11 6.5 69 M6x1 ;
DFT 2806-3 D 1.5x2 | 11200 | 29 300 590 1 =
SFT 2806-5 Clearance 2.5x2 | 17 400 | 48 800 487 63
* ZFT 2806-10 A 28 2.5%x2 | 17 400 | 48 800 959 99
PFT 2810-2.5 P 2.5x1 | 10500 | 18 000 220 68
ZFT 2810-3 YA 1.5x1 | 10800 | 21 500 320 82
PFT 2810-3 P 1.5x2 | 12300 | 21 500 265 82
SFT 2810-2.5 Clearance 10 4.762 28.5 23.5 2.5x1 | 16 700 | 36 100 265 68 60 94 15 36 7 9 14 8.5 76 M6x1
DFT 2810-2.5 D 2.5x1 | 16 700 | 36 100 522 128
SFT 2810-3 Clearance 1.5x2 | 19500 | 43 000 314 82
DFT 2810-3 D 1.5%x2 | 19500 | 43 000 618 152
SFT 3204-2.5 Clearance 2.5x1 5800 | 17 500 234 37
ZFT 3204-5 YA 2.5x1 5800 | 17 500 461 49
PFT 3204-5 P 4 2.381 32.3 29.8 2.5x2 6 630 | 17 500 382 49 54 81 12 31 3 6.6 11 6.5 67 M6x1
SFT 3204-5 Clearance 2.5x2 | 10500 | 35100 454 49
ZFT 3204-10 YA 2.5x2 | 10500 | 35100 892 73
PFT 3205-3 P 1.5x2 7 490 | 16 800 281 53
SFT 3205-2.5 Clearance 2.5x1 | 10 200 | 28 000 281 41
ZFT 3205-5 z 32 2.5x1 | 10200 | 28 000 552 56
* PFT 3205-5 P 2.5x2 | 11 600 | 28 000 455 56
SFT 3205-3 Clearance 1.5%x2 | 11 900 | 33 600 866 58]
DFT 3205-3 D 5 3.175 32.5 29.2 1.5x2 | 11900 | 33 600 655 103 58 85 12 32 3 6.6 1 6.5 71 M6x1
PFT 3205-7.5 P 2.5x3 | 16 500 | 42 100 672 71
SFT 3205-5 Clearance 2.5x2 | 18500 | 56 100 543 56
* ZFT 3205-10 z 2.5x2 | 18500 | 56 100 | 1070 86
SFT 3205-7.5 Clearance 2.5x3 | 26200 | 84 100 799 71
DFT 3205-7.5 D 2.5x3 | 26 200 | 84 100 | 1572 136
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape Il. Select a flange that is 4. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
suitable for the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal for PFT, ZFT, SFT, and DFT, the nut length “L" is shortened by dimension "M". with P-preload. Refer to "Technical Description” (page B37) if the axial load and preload differ from the conditions above,
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. or when the deformation of the ball nut body must be considered.

5. For PFT, the basic load ratings differ from the other models as the spacer balls are installed.
6. The models marked with 3 (asterisk) are available in the SA type standard ball screws with finished shaft end.
7. Preload system: P, Oversize ball preload; Z, Offset preload; D, Double nut preload (See page B5.)
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Return tube type NSK

View X-X

6-¢ X drill thru ; Key to secure preload - Seal (both ends
6- ¢X drill thru =X Seal (both ends) =X (2yp|a<;es)p : :
<[ i ‘ \ sl 8 <|< i 1~z so/®
e <[$3] A S B R
Without seal Spacer Without seal
l—x |B M b—x |B| Ml
L L
Circular shape I Circular shape I PFT, ZFT, SFT DFT
Unit: mm
. . |Ball circle . |Hfetietumsoftdls| Basic load rating (N) | Axial Ball nut dimensions
Model No. Preload [Shaftdia.| Lead | Balldia. ™", ™ Root dia. | Tyms Dynamic| Static | Mgidity Nut entire|  Nut Flanged | Flanged | Notched |  Seal Bolt hole dimension Bolthole | ;/ 11ole
system X K length | diameter | diameter | width flange | dimension PCD
d l D, d, d Circuits C, Co. | (N/um) L D A B G M X Y z W Q
PFT 3206-3 P 1.5x2 | 10 000 | 20 600 285 57
SFT 3206-2.5 Clearance 2.5x1 | 13600 | 34 700 287 45
ZFT 3206-5 z 2.5x1 | 13600 | 34 700 563 63
PFT 3206-5 P 2.5x2 | 15500 | 34 700 468 63
SFT 3206-3 CREENES [§] 3.969 32.5 28.4 15%2 | 15900 | 41 200 339 57 62 89 12 34 3 6.6 11 6.5 75 M6x1 g
DFT 3206-3 D 1.5x2 | 15900 | 41 200 666 111 S
SFT 3206-5 Clearance 2.5x2 | 24700 | 69 400 555 63 =
* _ZFT 3206-10 A 2.5x2 | 24 700 | 69 400 | 1090 99 =
PFT 3208-3 P 1.5x2 | 12900 | 24 800 294 71 @
SFT 3208-2.5 Clearance 2.5x1 | 17500 | 41 000 292 58 g
ZFT 3208-5 A 2.5x1 | 17 500 | 41 000 573 82 )
PFT 3208-5 P 2.5x2 | 20 000 | 41 000 470 82
SFT 3208-3 Clearance 8 4.762 325 27.5 1.5x2 | 20400 | 49500 349 71 66 100 15 38 5 9 14 8.5 82 M6x1
ZFT 3208-6 z 1.5x2 | 20400 | 49 500 686 111
SFT 3208-5 Clearance 2.5x2 | 31700 [ 82 000 565 82
DFT 3208-5 D 2.5x2 | 31700 | 82000| 1102 154
ZFT 3208-10 A 2.5%x2 | 31700 | 82000 1102 130
PFT 3210-2.5 P 2.5x1 | 16 100 | 27 000 255 70
ZFT 3210-3 YA 32 1.5x1 | 16400 | 32400 365 87
PFT 3210-3 P 1.5x2 | 18800 | 32400 303 87
SFT 3210-2.5 Clearance 2.5x1 | 25500 | 54 000 302 70
* ZFT 3210-5 Z 2.5x1 | 25500 | 54 000 594 100
PFT 3210-5 P 2.5x2 | 29200 | 54 000 494 100
SFT 3210-3 Clearance 10 6.35 33.0 26.4 1.5%x2 | 29900 | 64 800 360 87 74 108 15 41 7 9 14 8.5 90 M6x1
DFT 3210-3 D 1.5x2 | 29900 | 64 800 707 167
SFT 3210-3.5 Clearance 3.6x1 | 34100 | 77 000 422 80
DFT 3210-3.5 D 3.5x1 | 34100 | 77 000 829 150
SFT 3210-5 Clearance 2.5x2 | 46 300 {108 000 585 100
* DFT 3210-5 D 2.5x2 | 46 300 {108 000 | 1 156 190
ZFT 3210-10 A 2.5x2 | 46 300 {108 000 | 1 156 160
PFT 3212-2.5 P 2.5x1 | 16 100 | 27 000 255 81
ZFT 3212-3 Z 1.5x1 | 16 400 | 32 400 365 97
PFT 3212-3 P 1.5x2 | 18800 | 32400 303 97
SFT 3212-2.5 | Clearance 12 | 635 | 33.0 | 264 | 2.5x1 | 25500 | 54000| 302 81 74 108 8 oL 9 9 14 8.5 20 Méx1
DFT 3212-2.5 D 2.5x1 | 25500 | 54 000 603 153
SFT 3212-3 Clearance 1.5x2 | 29900 | 64 800 360 97
DFT 3212-3 D 1.5x2 | 29 900 | 64 800 707 181
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape Il. Select a flange that is 4, The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
suitable for the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal for PFT, ZFT, SFT, and DFT, the nut length "L" is shortened by dimension "M". with P-preload. Refer to "Technical Description” (page B37) if the axial load and preload differ from the conditions above,
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. or when the deformation of the ball nut body must be considered.

5. For PFT, the basic load ratings differ from the other models as the spacer balls are installed.
6. The models marked with * (asterisk) are available in the SA type standard ball screws with finished shaft end.
B451 7. Preload system: P, Oversize ball preload; Z, Offset preload; D, Double nut preload (See page B5.) B452



Return tube type NSK |
X X Key to secure preload - Seal (both ends)
= Seal (both ends) = (2 places)
. 0° 30°
3 4-gXdrill thru 2
. © . © g cbore, YxZ Qoo Seal (both ends
n 0 S o) -, S )
</ </ Jm: =8 33 e 138 N\, : g —
Yl <|RIS 3| S|l
—+—— I E RS —é—l —kb <99
Without seal Spacer Without seal | J = ;\. ~ PS | he
Lx |B] Ml lx |B] M| . i .
£ L U min ) 15 \ Without seal
. Q(oil hole) "z | U max| cl 5 Iy
PFT, ZFT, SFT DFT Housing hole
. and its clearance L
View X-X LPFT, LSFT
6- ¢ X drill thru
c'bore, YxZ
° «©
A5 450 8
W ~o-| Spacer Key to secure preload ~ Seal
- ?OO ) (3 places) (both ends)
4-¢ X drill thru E | p
0 |.£ | ==
SRR = gih\-\332
LY\ > ]
v n
) i Key to secure preload \Without seal
Q (oil hole) c B| J (2 places) Ml c:nu
Circular shape I Circular shape I LDFT L Unit: mm 5
Shaft Lead |Ball dia Ball Root dia Efecthetums o bals | Bassic load rating (N)|  Axial Ball nut dimensions %
Preload| dia. “| circle 1 Tuns |p id Static | rgidity |Nut entire Nut diameter | Flanged | Flanged |Notched)| Tube projecting type | Seal dimension |Diameter|Bolt hole dimension|[Bolt hole| A =
Model No. system dia. X ynamic static K length diameter| width | flange g6 PCD Oil hole E
d l D, d, d Circuits C, Cos (N/um) L D S A B U v R M C J X Y Z W Q
LPFT 3220-2.5 P 2.5x1 |11 300 |20 900 251 99 51 — 85 26 34 | 42 | 12 — 67
LPFT 3220-3 P 1.6x2 |13 200 |24 800 297 119 51 — 85 26 34 | 42 | 12 — 67
LSFT 3220-2.5 |Clearance 20 4762 | 33.25 | 28.3 2.5x1 |17 900 |41 800 300 99 51 — 85 15 26 34 | 42 | 12 7 8 — 9 | 67 M6x1
LDFT 3220-2.5 D 2.5x1 (17 900 |41 800 604 | 179 68 51 102 39 — | — | — 20 84
LSFT 3220-3 Clearance 1.6x2 |21 000 |49 600 360 | 119 51 — 85 26 34 | 42 | 12 — 67
LDFT 3220-3 D 1.6x2 |21 000 |49 600 708 | 219 68 51 102 39 — | — | = 20 84
* LPFT 3225-2.5 P 2.5x1 |11 300 |20 900 251 17 51 — 85 26 34 | 42 | 12 — 67
LPFT 3225-3 P 32 1.5x2 |13 200 |24 800 297 142 51 — 85 26 34 | 42 | 12 — 67
LSFT 3225-2.5 |Clearance 25 4762 | 33.25 | 28.3 2.5x1 (17900 |41 800 300 | 117 51 — 85 15 26 34 | 42 | 12 10 | 10 — 9 | 67 M6x1
LDFT 3225-2.5 D 2.5x1 {17900 |41 800 604 | 218 68 51 102 39 — | — | — 20 84
LSFT 3225-3 Clearance 1.6x2 |21 000 |49 600 360 | 142 51 — 85 26 34 | 42 | 12 — 67
LDFT 3225-3 D 1.6x2 |21 000 |49 600 708 | 268 68 51 102 39 - | = | = 20 84
*LPFT 3232-1.5 P 7 280 |12 400 161 109 51 — 85 26 34 | 42 | 12 — 67
LSFT 3232-1.5 [Clearance 32 4762 | 33.25 | 28.3 1.56x1 | 11500 |24 800 190 | 109 51 — 85 15 26 34 | 42 | 12 | 13 | 12 — 9 — | — 67 M6x1
LDFT 3232-1.5 D 11 500 | 24 800 376 | 205 68 51 102 39 - | =] = 20 84
ZFT 3605-5 z 2.5x1 (10700 |31 700 607 59
PFT 3605-5 P 2.5x2 (1220031 700 504 59
PFT 3605-7.5 P 2.5x3 |17 300 |47 500 740 74
SFT 3605-5 Clearance| 36 5 3.175 | 36.5 33.2 2.5x2 (19400 |63 300 597 59 65 —_ 100 15 38 — | = | = 3| — —_ 9 14 | 85 82 M6x1
ZFT 3605-10 z 2.5x2 [19400{63300| 1170 89
SFT 3605-7.5 Clearance 2.5x3 |27 500 |95 000 878 74
DFT 3605-7.5 D 2.5x3 [27500({95000| 1730 | 139
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape Il. Select a flange that is 5. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove

suitable for the space available for nut installation.

2. If there is no seal for PFT, ZFT, SFT, and DFT the nut length "L" is shortened by dimension "M".
3. If there is no seal for LSFT and LDFT of shaft diameter 25 mm or larger, the nut length "L" is shortened by dimension

"M"and 'C".
4. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw.

B453

0N o

and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
with P-preload. Refer to "Technical Description" (page B37) if the axial load and preload differ from the conditions above,
or when the deformation of the ball nut body must be considered.

. For PFT and LPFT, the basic load ratings differ from the other models as the spacer balls are installed.

The models marked with * (asterisk) are available in the FA type standard ball screws with finished shaft end.

. Preload system: P, Oversize ball preload; Z, Offset preload; D, Double nut preload (See page B5.)
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Return tube type NSK

View X-X

6-¢ X drill thru =X Seal (both ends) =X (Kzey;T ic:rse)preload Seal (both ends)
<|3 -, : \ s lolS <3 N 5 |o| B
R B - RS B 117 3= Q
Without seal Spacer Without seal
l—x |B Ml b—x |B| Ml
L L
Circular shape I Circular shape I PFT, ZFT, SFT DFT Unit: mm
. . |Ball circle . |Hfetietumsoftdls| Basic load rating (N) | Axial Ball nut dimensions
Model No Preload [Shaftdia.| Lead | Balldia. | ™7 ™ Root dia.| Tyrns Dynamic| Static | "gidity Nutentire| Nut | Flanged | Flanged | Notched | Seal Bolt hole dimension Bolthole | i/ hole
: system X K length | diameter | diameter | width flange | dimension PCD
d l D, d, a Circuits C, Coo | (N/um) L D A B G M X Y z W Q
ZFT 3606-5 z 2.5x1 | 14600 | 39 300 625 66
PFT 3606-5 P 2.5x2 | 16 700 | 39 300 518 66
PFT 3606-7.5 P 2.5x3 | 23700 | 58 900 763 84
SFT 3606-5 Clearance 6 3.969 36.5 324 2.5x2 | 26 500 | 78 500 615 66 65 100 15 38 3 9 14 8.6 82 M6x1
ZFT 3606-10 z 2.5x2 | 26500 | 78500 1210 102
SFT 3606-7.5 Clearance 2.5x3 | 37 600 {118 000 905 84
DFT 3606-7.5 D 2.5x3 | 37600 |[118 000 | 1 780 162
PFT 3610-2.5 P 2.5x1 | 17 100 | 30 600 278 73
ZFT 3610-3 z 1.5x1 | 17 500 | 36 800 404 90
PFT 3610-3 P 36 1.5x2 | 20 000 | 36 800 327 90
SFT 3610-2.5 Clearance 2.5x1 | 27 200 | 61300 334 73
ZFT 3610-5 z 2.5x1 | 27200 | 61300 657 103
PFT 3610-5 P 2.5x2 | 31100 | 61300 537 103
SFT 3610-3 Clearance 10 6.35 37.0 30.4 15%2 | 31800 | 73500 397 90 75 120 18 45 7 11 17.5 1 98 M6x1
DFT 3610-3 D 1.5x2 | 31800 | 73 500 781 170
PFT 3610-7.5 P 2.5x3 | 43700 | 96 000 782 133
SFT 3610-5 Clearance 2.5x2 | 49 300 (123 000 647 103
DFT 3610-5 D 2.5x2 | 49300 {123 000 | 1 259 193
ZFT 3610-10 z 2.5x2 | 49300 {123 000 | 1 259 163
SFT 3610-7.5 Clearance 2.5x3 | 69 900 |184 000 945 133
PFT 4005-3 P 1.5x2 8210 | 21200 337 56
SFT 4005-2.5 Clearance 2.5x1 | 11 100 | 35300 336 44
ZFT 4005-5 z 2.5x1 | 11100 | 35300 661 59
PFT 4005-5 P 2.5x2 | 12700 | 35300 548 59
SFT 4005-3 Clearance 1.5x2 | 13000 | 42 400 399 56
DFT 4005-3 D 5 3.175 40.5 37.2 1.5x2 | 13000 | 42 400 785 106 67 101 15 39 3 9 14 8.5 83 Rec1/8
PFT 4005-7.5 P 2.5x3 | 18 100 | 53 000 806 74
SFT 4005-5 Clearance 2.5x2 | 20200 | 70 600 649 59
ZFT 4005-10 YA 2.5x2 | 20200 | 70600]| 1280 89
SFT 4005-7.5 Clearance 40 2.5x3 | 28 700 {106 000 956 74
DFT 4005-7.5 D 2.5x3 | 28 700 |106 000 | 1 870 139
ZFT 4006-5 z 2.5x1 | 15200 | 43 800 679 66
PFT 4006-5 P 2.5x2 | 17 400 | 43 800 564 66
SFT 4006-3 Clearance 1.5x2 | 17 800 | 52 600 411 60
DFT 4006-3 D 1.5x2 | 17 800 | 52 600 807 114
PFT 4006-7.5 P 6 3.969 40.5 36.4 2.5x3 | 24 600 | 65 700 827 84 70 104 15 40 3 9 14 8.5 86 Rc1/8
SFT 4006-5 Clearance 2.5x2 | 27 600 | 87 600 668 66
ZFT 4006-10 z 2.5x2 | 27 600 | 87 600 | 1320 102
SFT 4006-7.5 Clearance 2.5x3 | 39 100 {131 000 984 84
DFT 4006-7.5 D 2.5x3 [ 39 100 {131 000 | 1 940 162
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape II. Select a flange that is 4, The axial rigidity K in the table above is a theoretical value obtained from the elastic deformation between screw groove
suitable for the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal for PFT, ZFT, SFT, and DFT, the nut length "L" is shortened by dimension "M". with P-preload. Refer to "Technical Description” (page B37) if the axial load and preload differ from the conditions above,
3. The right turn screw is standard. 'L" is added to the end of the model code for the left turn screw. or when the deformation of the ball nut body must be considered.

5. For PFT, the basic load ratings differ from the other models as the spacer balls are installed.
6. The models marked with * (asterisk) are available in the SA type standard ball screws with finished shaft end.
B455 7. Preload system: P, Oversize ball preload; Z, Offset preload; D, Double nut preload (See page B5.) B456



Return tube type NSK

View X-X

6-¢ X drill thru =X Seal (both ends) =X (};eyptT aSZC:rSe)preload Seal (both ends)
14 iltpreraniiiti-s < & 3 Wik e il << &
Y S
Without seal Spacer Without seal
lex |B ML l—x |B] M|
L L
Circular shape I Circular shape I PFT, ZFT, SFT DFT Unit: mm
, _|Ball circle . |Hfetietumsof | Basic load rating (N) | Axial Ball nut dimensions
Model No. Preload [Shaftdia.| Lead | Balldia. ™" ™ Rootdia.| Tyms Dynamic| Static | Mgidity Nut entire|  Nut Flanged | Flanged | Notched | Seal Bolt hole dimension Bolt hole | i hole
system X K length | diameter | diameter | width flange | dimension PCD
d l D, d d Circuits C, Coo | (N/um) L D A B G M X Y z W Q
PFT 4008-3 P 1.5x2 | 14200 | 31300 352 71
SFT 4008-2.5 Clearance 2.5x1 | 19200 | 51600 349 58
ZFT 4008-5 z 2.5x1 | 19200 | 51 600 687 82
PFT 4008-5 P 2.5x2 | 22000 | 51600 570 82
SFT 4008-3 CkEEE 8 4.762 40.5 35.56 15x%2 | 225500 | 62600 2418 71 74 108 15 41 5 9 14 8.6 90 Rec1/8
DFT 4008-3 D 1.5x2 | 22 500 | 62 600 822 135 =
SFT 4008-5 Clearance 2.5x2 | 34 900 [103 000 675 82 @
ZFT 4008-10 Z 2.5x2 | 34 900 |103 000 | 1 330 130 s
PFT 4010-2.5 P 2.5x1 | 18000 | 34 300 307 73 =
PFT 4010-3 P 1.5x2 | 21100 | 41100 366 90 =
SFT 4010-2.5 Clearance 2.5x1 | 28600 | 68 600 365 73 ;
ZFT 4010-5 YA 2.5x1 | 28600 | 68 600 717 103 =
PFT 4010-5 P 2.5x2 | 32800 | 68600 595 103
SFT 4010-3 Clearance 1.5x2 | 33500 | 82300 434 90
ZFT 4010-6 z 1.5x2 | 33500 | 82300 854 140
ZFT 4010-7 7 10 6.35 41 34.4 35x1 | 38300 | 96000 988 123 82 124 18 47 7 11 17.5 11 102 Rc1/8
SFT 4010-3.5 Clearance 3.6x1 | 38300 | 96 000 503 83
PFT 4010-7 P 40 3.6x2 | 43700 | 96 000 813 123
SFT 4010-5 Clearance 2.5x2 | 52 000 |137 000 706 103
DFT 4010-5 D 2.5x2 | 52 000 [137 000 | 1 376 193
ZFT 4010-10 z 2.5x2 | 52 000 [137 000 | 1 376 163
SFT 4010-7 Clearance 3.5x2 | 69 400 |192 000 976 123
PFT 4012-2.5 P 2.5x1 | 21200 | 38800 310 81
SFT 4012-2.5 Clearance 2.5x1 | 33600 | 77 500 373 81
ZFT 4012-5 z 2.5x1 | 33600 | 77 500 733 117
PFT 4012-5 P 2.5x2 | 38400 | 77 500 600 117
PFT 4012-7.5 P 12 7.144 41.5 34.1 2.5x3 | 54 400 |116 000 872 153 86 128 18 48 9 11 17.5 1 106 Rc1/8
SFT 4012-5 Clearance 2.5x2 | 61 000 |155 000 722 117
DFT 4012-5 D 2.5x2 | 61000 [155 000 | 1 404 225
ZFT 4012-10 z 2.5x2 | 61000 |{155 000 | 1404 189
SFT 4012-7.5 Clearance 2.5x3 | 86 400 |233 000 | 1 054 153
ZFT 4016-3 YA 1.5x1 | 21700 | 46 500 451 118
SFT 4016-2.5 Clearance 2.5x1 | 33600 | 77 500 373 102
DFT 4016-2.5 D 16 7.144 41.5 34.1 2.5x1 | 33600 | 77 500 733 182 86 128 22 48 14 1 17.5 1 106 Re1/8
SFT 4016-3 Clearance 1.5x2 | 39300 | 93 100 440 118
DFT 4016-3 D 1.5x2 | 39300 | 93100 872 214
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape Il. Select a flange that is 4. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
suitable for the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal for PFT, ZFT, SFT, and DFT, the nut length "L" is shortened by dimension "M". with P-preload. Refer to "Technical Description” (page B37) if the axial load and preload differ from the conditions above,
3. The right turn screw is standard. 'L" is added to the end of the model code for the left turn screw. or when the deformation of the ball nut body must be considered. )
5. For PFT, the basic load ratings differ from the other models as the spacer balls are installed.
6. The models marked with 3 (asterisk) are available in the SA type standard ball screws with finished shaft end.
7. Preload system: P, Oversize ball preload; Z, Offset preload; D, Double nut preload (See page B5.)
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NSK

adA} agn) winjay

Return tube type
X X Key to secure preload - Seal (both ends)
r— Seal (both ends) = (2 places)

|3 | I < <[ S <3 b sls|S

- B < [¥Q] RS B %]

Without seal Spacer Without seal

bx 18] Ml x |B ﬂ
L " L '
ZFT, SFT DFT
View X-X
6- ¢ X drill thru 6- ¢ X drill thru
Circular shape I Circular shape II
Shaft . Ball - |Efecivetumstfbdls | Basic load rating (N)|  Axial
Preload| dia. | L€ad |Balldia.| g [RoOtdial Tymng : | rigidity |Nut entire
Model No. system dia. X Dynamic Static K length
d I D, d, d | Circuits | G Coo | (Njum) | L

LPFT 4025-2.5 P 2.5x1 (18 000 | 35 000 315 123
LPFT 4025-3 P 1.5%x2 |21 000 | 41200 347 148
LSFT 4025-2.5 |Clearance 2.5x1 (28500 70 000 37% 123
LDFT 4025-2.5 D 26 | 635 | 4175 | 351 | o'5.q |28500| 70000 737 | 223
LSFT 4025-3 Clearance 1.5%x2 | 33400 | 82 400 444 148
LDFT 4025-3 D 20 1.5x2 33400 | 82400 873 | 273
LPFT 4032-2.5 P 18 000 | 35 000 315 146
LSFT 4032-2.5 |Clearance 32 6.35 41.75 | 35.1 2.5x1 28500 | 70 000 375 | 146
LDFT 4032-2.5 D 28 500 | 70 000 737 | 274
LPFT 4040-1.5 P 11 600 | 20 600 199 | 133
LSFT 4040-1.5 |Clearance 40 6.35 41.75 | 35.1 1.5x1 |18 400 | 41 200 237 | 133
LDFT 4040-1.5 D 18 400 | 41 200 465 | 253
ZFT 4510-5 Z 2.6x1 [29900| 77 300 784 | 103
PFT 4510-7 P 3.5x2 |45 600 (109 000 887 | 123
PFT 4510-7.5 P 2.56x3 |48 400|116 000 950 | 133
SFT 4510-5 Clearance 2.6x2 |54 200|155 000 772 | 103
DFT 4510-5 D 101635 | 460 | 394 | 5505 | 54200155000 1520 | 193
SFT 4510-7 Clearance| 45 3.6x2 |72 400218 000] 1064 | 123
SFT 4510-7.5 Clearance 2.5x3 |76 800|232 000| 1140 | 133
DFT 4510-7.5 D 2.5x3 [76 800|232 000] 2230 | 253
SFT 4512-2.5 Clearance 2.5x1 [35400| 88500 412 83
ZFT 45125 2.5x1 [35400| 83 500 811 119
SFT 45125 |Clearance 12| 71441465 | 397 | 9'5.0 |64200(177 000, 798 | 119
DFT 4512-5 D 2.5%x2 |64 200|177 000] 1570 | 227

Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape Il. Select a flange that is

suitable for the space available for nut installation.

2. If there is no seal for ZFT, SFT, and DFT the nut length "L" is shortened by dimension "M".
3. If there is no seal for LSFT and LDFT of shaft diameter 26 mm or larger, the nut length "L" is shortened by dimension

"M"and 'C".
4. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw.
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Seal (both ends)
<|Q|s o | 5<%
—+—— R Ry @ - %YP 399
| \[ 1= W
] |
C|.B M
Housing hole L
and its clearance
LPFT, LSFT
° ©
A5 450 ISy
W ~o-| Spacer Key to secure preload ~ Seal
-0 ?00 AN (3 places) (both ends)
4-gX drill thru _J7* ,f 50 [ 5 =
! \\ o [_E 7Y
SN R AV g\ |5zl
\ i | —
4 & 5 T
) B Key to secure preload \Without seal
G Q (oil hole) c B| J (2 places)
L
_LDFT Unit: mm
Ball nut dimensions
Nut diameter | Flanged | Flanged [Notched| Tube projecting type | Seal dimension | Diameter|Bolt hole dimension [Bolt hole| Oil hole
diameter| width | flange g6 PCD
D S A B U v R M C J X Y Z W Q
64 — 106 &3 42 | 52 | 15 — 84
64 — 106 33 42 | 52 | 15 — 84
64 — 106 &3 42 | 52 | 156 — 84
84 |64 | 126 | '8 | ag | — | = | — |00 o [TV = |~ | 104
64 — 106 &3 42 | 52 | 156 — 84
84 64 126 48 — | — | = 22 104
64 — 106 88 42 | 52 | 156 — 84
64 — 106 18 33 42 | 52 | 15 | 183 | 12 — 11 — | — 84 Rc1/8
84 64 126 48 el e 22 104
64 — 106 33 42 | 52 | 15 — 84
64 — 106 18 33 42 | 52 | 15 | 16 | 14 — 11 — | — 84 Rc1/8
84 64 126 48 — | — ] — 22 104
88 — 132 18 50 — | — | = 7| — — 11 1175 11 110 Rc1/8
90 — 132 18 50 — | — | = 8 | — — 11 1175 11 110 Rc1/8
5. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove

and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
with P-preload. Refer to "Technical Description" (page B37) if the axial load and preload differ from the conditions above,
or when the deformation of the ball nut body must be considered.
6. For LPFT, the basic load ratings differ from the other models as the spacer balls are installed.
7. Preload system: P, Oversize ball preload; Z, Offset preload; D, Double nut preload (See page B5.)
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Return tube type NSK

View X-X
6- ¢ X drill thru
cbore, YxZ Keyto secure preload  Seal (both ends)
X X Y p
= Seal (both ends) L (2 places)
Q (oil hole) /
L <|3$ - : \ || <% ; so|S
o \ < B %] RS B 1./ <%
Without seal Spacer Without seal
lx |B] Ml lx |B M
L [ L D
ZFT, SFT DFT
Circular shape I Circular shape II —_— —_— Unit: mm
. . |Ball circle . |Hfeietumsoftaks| Basic load rating (N) | Axial Ball nut dimensions
Model No Preload (Shaftdia.| Lead | Balldia. \"" ;™™ Rootdia.| Tyms Dynamic| Static | Mgidity Nut entire| Nut | Flanged | Flanged | Notched | Seal Bolt hole dimension Bolthole | i/ hole
: system X K length | diameter | diameter | width flange | dimension PCD
d l D, Chn d | Circuits | G Ce. | (N/um) L D A B G M X Y z W Q
SFT 5005-3 Clearance 1.6x2 | 14200 | 52 500 472 58
ZFT 5005-6 z 1.5x2 | 14200 | 52 500 930 83
SFT 5005-4.5 | Clearance 5 | 3175 | 805 | 472 | 453 | 20200 | 78800| 696 68 80 14 15 43 s o 14 85 96 | Rel/8
ZFT 5005-9 A 1.5x3 | 20200 | 78800| 1360 103
SFT 5006-3 Clearance 1.5x2 | 19500 | 65 100 486 62
DFT 5006-3 D 1.5x2 | 19500 | 65100 956 116
PFT 5006-7.5 P 2.5x3 | 27 000 | 81 900 988 86
SFT 5006-5 Clearance 6 3.969 50.5 46.4 2.5x2 | 30300 | 109 000 794 68 84 118 15 45 3 9 14 8.5 100 Rc1/8
ZFT 5006-10 z 2.5x2 | 30 300|109 000| 1 562 104 =
SFT 5006-7.5 Clearance 2.5x3 | 42900 |164 000| 1170 86 g
DFT 5006-7.5 D 2.5x3 | 42 900 | 164 000| 2 300 164 S
SFT 5008-3 Clearance 1.5x2 | 25000 | 77 400 496 74 =
DFT 5008-3 D 1.5x2 | 25000 | 77 400 975 138 =3
SFT 5008-5 Clearance 2.5x2 | 38700 [131 000 815 85 =
ZFT 5008-10 7 8 4.762 50.5 45.5 285x2 | 38700 [131 000! 1600 133 87 129 18 49 5 11 175 1 107 Rec1/8 =
SFT 5008-7.5 Clearance 2.5x3 | 54900 |197 000| 1 200 109 ®
DFT 5008-7.5 D 2.5x3 | 54900 |197 000| 2 350 205
SFT 5010-2.5 Clearance 2.5x1 | 31800 | 87400 440 73
ZFT 5010-5 z 2.5x1 | 31800 | 87400 866 103
SFT 5010-3 Clearance 1.5x2 | 37200 {103 000 517 90
DFT 5010-3 D 1.5x2 | 37200 (103 000| 1010 170
ZFT 5010-7 z 50 3.5x1 | 42 500|122 000| 1190 123
PFT 5010-7.5 P 10 6.35 51.0 44 .4 25%3 | 51500 (131 000| 1039 133 93 135 18 51 7 11 17.5 I 113 Rc1/8
SFT 5010-5 Clearance 2.5x2 | 57700 [175 000 853 103
ZFT 5010-10 z 2.5x2 | 57 700|175 000| 1677 163
SFT 5010-7.5 Clearance 2.5x3 | 81800 |262 000| 1 250 133
DFT 5010-7.5 D 2.5x3 | 81800 |262 000| 2 460 253
SFT 5012-2.5 Clearance 2.5x1 | 42 800 | 107 000 449 87
ZFT 5012-5 z 2.5x1 | 42800 |107 000 883 123
SFT 5012-5 Clearance 12 7.938 51.5 43.2 2.5x2 | 77 600 |214 000 869 123 100 146 22 55 8 14 20 13 122 Rc1/8
DFT 5012-5 D 2.5x2 | 77 600|214 000| 1718 231
ZFT 5012-10 A 2.5x2 | 77 600 214 000| 1718 195
SFT 5016-2.5 Clearance 2.5x1 | 42 800 |107 000 449 104
ZFT 5016-5 Z 2.5x1 | 42 800 |107 000 883 152
PFT 5016-7.5 P 2.5x3 | 69 300 |161 000| 1 066 200
SFT 5016-5 Clearance 16 7.938 51.5 43.2 285%2 | 77 600 |214 000 369 152 100 146 22 55 14 14 20 13 122 Rc1/8
DFT 5016-5 D 2.5x2 | 77 600|214 000| 1710 280
SFT 5016-7.5 Clearance 2.5x3 [110 000 |321 000| 1 286 200
ZFT 5020-3 z 1.5x1 | 27 600 | 64 300 542 147
SFT 5020-2.5 Clearance 2.5x1 | 42 800 | 107 000 449 127
DFT 5020-2.5 D 20 7.938 51.5 43.2 2.5x1 | 42 800|107 000 883 227 100 146 28 55 17 14 20 13 122 Rec1/8
SFT 5020-3 Clearance 1.5x2 | 50 000 [129 000 534 147
DFT 5020-3 D 1.5x2 | 50 000 (129 000| 1 050 267
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape II. Select a flange that is 4. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
suitable for the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%

2. If there is no seal for ZFT, SFT, and DFT, the nut length "L" is shortened by dimension "M’ with P-preload. Refer to "Technical Description” (page B37) if the axial load and preload differ from the conditions above,
: ! ! ! ) or when the deformation of the ball nut body must be considered.

3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. 5. The models marked with * (asterisk) are available in the SA type standard ball screws with finished shaft end.
B461 6. Preload system: Z, Offset preload; D, Double nut preload (See page B5.) B462



Return tube type NSK

=X Seal (both ends) =X (Kzey ;Io ;ecc(:rse)preload Seal (both ends)
Seal (both ends)
<|s H E 5|o|S <3 . 50| ; -
Y B <53 <] B i %] al e <k T T_1g
- I3 ~ : A 3(3R
L Without seal = Spacej Without seal i T '
X |B| . ML X |B| . M| Umin T \Without seal
Housing hole c.B M
ZFT, SFT DFT and its clearance L
View X-X LPFT, LSFT
6- ¢ X drill thru
c'bore, YxZ
o ©
A% 450 I
-

Spacer Keyto secure preload ~ Seal
\ /(3 places) (both ends)

el g

i e
B Key to secure preload \ Without seal

4-¢ X drill thru

$A
¢

s

c B| J (2 places) 4
Circular shape I Circular shape I L T z
~reurar shape © —lrcu’ar shape 2 LDFT Unit: mm E
Shaft Lead |Ball dia Ball Root dia Efecive tumso'bels [Basic load rating (N)]  Axial Ball nut dimensions %
Preload | dia. "| circle 1 Turns i ic | rigidity |Nut entire Nut diameter | Flanged | Flanged [Notched| Tube projecting type | Seal dimension |Diameter| Bolt hole dimension [Bolt hole| ~: -
Model No. system dia. X Dynamic Static K length diam%te widgth flange = e g6 PCD Oil hole E
d 1 D, d, d, Circuits C, Co (N/um) L D S A B G U v R M C J X Y Z 4% Q
LPFT 5025-2.5 P 2.5x1 |26 900| 54 700 388 | 129 80 — 126 41 52 | 64 | 19 — 102
LPFT 5025-3 P 1.6x2 |31400| 66 500 450 | 154 80 — 126 41 52 | 64 | 19 — 102
LSFT 5025-2.5 (Clearance 2.5x1 |42 700|109 000 462 | 129 80 — 126 41 52 | 64 | 19 — 102
LDFT 5025-25 | D 25 | 7.938 | 52.25 | 44 | 5504 142700109000, 905 | 229 106 | 80 | 152 | 22 | 86 | — | — | — | "M 25 | M| — | — | 128 |Rcl8
LSFT 5025-3 Clearance 1.6x2 |49 900 |133 000 547 | 154 80 — 126 41 52 | 64 | 19 — 102
LDFT 5025-3 D 1.6x2 149900133 000] 1070 | 279 106 80 152 56 el e 25 128
LPFT 5032-2.5 P 2.5x1 |26 900| 54 700 388 | 1b1 80 — 126 41 b2 | 64 | 19 — 102
LPFT 5032-3 P 1.6x2 |31400| 66 500 450 | 183 80 — 126 41 52 | 64 | 19 — 102
LSFT 5032-2.5 [Clearance 2.5x1 |42 700{109 000 462 | 151 80 — 126 41 52 | 64 | 19 — 102
LDFT 503225 | D 50 | 32 1 7.938 | 5225 | 44 | 951 |42700(109 000] 905 | 279 106 | 80 | 152 | 22 | 86 | — | — | — ||| 25 || — || 128 |ReclB
LSFT 5032-3 Clearance 1.5x2 |49 900 (133 000 547 | 183 80 — 126 41 62 | 64 | 19 — 102
LDFT 5032-3 D 1.6x2 |49 900|133 000] 1070 | 343 106 80 152 56 — | — | = 25 128
LPFT 5040-2.5 P 26 900 | 54 700 388 | 178 80 — 126 41 52 | 64 | 19 — 102
LSFT 5040-2.5 [Clearance 40 7.938 | 52.25 | 44 2.5x1 |42 700|109 000 462 | 178 80 — 126 22 41 652 | 64 | 19 | 17 | 14 — 114 | — | — 102 Rc1/8
LDFT 5040-2.5 D 42 700 [109 000 922 | 338 106 80 152 56 — | = | = 25 128
LPFT 5050-1.5 P 17 300 | 33 200 245 | 161 80 — 126 41 52 | 64 | 19 — 102
LSFT 5050-1.5 [Clearance 50 7.938 | 52.25 | 44 1.5x1 |27 500 | 66 500 290 | 161 80 — 126 22 41 52 | 64 | 19 | 21 16 — M4 | — | — 102 Rc1/8
LDFT 5050-1.5 D 27 500 | 66 500 572 | 312 106 80 152 56 — | — | = 25 128
ZFT 5510-5 Z 2.5x1 [32800| 96 100 929 | 103
SFT 5510-5 Clearance 2.5x2 |59 500 {192 000 916 | 103
ZFT 5510-10 z 2.5x2 {59 500(192 000| 1800 | 163
DFT 5510-5 D 55 10 6.35 56.0 49.4 25%2 | 595001(192 000| 1800 | 193 102 — 144 18 b4 — | — | = 7| — — 11 1175 11 122 Rc1/8
SFT 5510-7.5 Clearance 2.5x3 |84 300|288 000| 1350 | 133
DFT 5510-7.5 D 2.5x3 |84 300 (288 000| 2650 | 253
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape Il. Select a flange that is 5. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
suitable for the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal for ZFT, SFT, and DFT, the nut length "L" is shortened by dimension "M". with P-preload. Refer to "Technical Description” (page B37) if the axial load and preload differ from the conditions above,
3. If there is no seal for LSFT and LDFT of shaft diameter 25 mm or larger, the nut length “L" is shortened by dimension or when the deformation of the ball nut body must be considered.
‘M"and "C". 6. For LPFT, the basic load ratings differ from the other models as the spacer balls are installed.
4. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. 7. Preload system: P, Oversize ball preload; Z, Offset preload; D, Double nut preload (See page B5.)
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Return tube type NSK

Key |
=X Seal (both ends) X ( 2ey tl) :Zc::)preoad Seal (both ends)
p Seal (both ends)
<3 B \ 559 <|3S 5|e|B ] 7 X | ©
B Q E Ql.c =AY .
3 1R 3% 128 L SER) B _— @\ \ 228
- E—— I 4 N - =t
Without seal Spacer Without seal a = N
x| B] M. Lx B M Umin - Without seal
L L : C|.B M
SFT, ZFT DFT Housing hole L
View X-X - and its clearance
6- 4 X dril thru _LPFT, LSFT_
©
5 950 8
~o-| Spacer Keyto secure preload ~ Seal
e /(3 places) (both ends)
4-¢ X drill thru E = =
; < |9 |£ |
ke SRR =S = Ree
|| _‘_é/ J
Hi

=
Key to secure preload \ Without seal

c B| J (2 places) M)
L
Circular shape I Circular shape I LDFT
Unit: mm
Shaft Lead |Ball di Ball 8 gi Efeetve tms o°tels [Basic load rating (N)]  Axial Ball nut dimensions =
Model No Preload |  dia. ea alldia-| circle {R00tdial Turns Dynamid| Static | Mgidity  |Nut entire Nut diameter | Flanged | Flanged [Notched| Tube projecting type | Seal dimension | Diameter| Bolt hole dimension Bolt holel ;i 1o =8
’ system dia. X K length diameter| width | flange g6 PCD =
d [ D, d., d | Circuits | G Coo | (Njum) | L D S A B G Ul VvVIRIM]|C J X |yl Z w ol =
SFT 6310-2.5 Clearance 2.5x1 | 34.800{111 000 528 77 s
ZFT 6310-5 z 2.5x1 | 34800{111 000| 1038 | 107 =
PFT 6310-7.5 P 2.5x3 | 56 400{166 000 1250 | 137 =
SFT 6310-5 Clearance 10 6.35 64.0 57.4 2.5x2 | 63 200|221 000| 1 020 | 107 108 — 154 22 58 — | — | — 7| — — 14 1 20 [13 130 Rc1/8
ZFT 6310-10 z 2.5x2 | 63 200{221 000| 2 000 | 167
SFT 6310-7.5 Clearance 2.5x3 | 89 500{332 000 1500 | 137
DFT 6310-7.5 D 2.5x3 | 89 500{332 000| 2 950 | 257
gl:; 6312-5 . z 2.5x1 | 47 400{137 000 1 060 | 123
6312-2.5 |earance 2.5x1 | 47 400{137 000 542 87
SFT 6312-5 Clearance 12 7.938 | 64.5 56.2 2°6x2 | 86 000273 000| 1050 | 123 115 — 161 22 61 — | — | = 8 | — — 14 |1 20 [13 137 Rc1/8
DFT 6312-5 D 2.5x2 | 86 000{273 000 2 060 | 231
SFT 6316-2.5 Clearance 2.5x1 | 79 500{228 000 713 | 110
DFT 6316-2.5 D 2.5x1 | 79 500{228 000| 1400 | 206
PFT 6316-5 P 16 9.525 | 65.0 55.2 2.5x2 | 90 900{228 000| 1136 | 158 122 — 180 28 69 - = = | = | — — 18 | 26 [17.5]| 150 Rc1/8
SFT 6316-5 Clearance 2.5x2 (144 000455 000| 1380 | 158
DFT 6316-5 D 2.5x2 (144 000455 000 2 710 | 302
SFT 6320-2.5 Clearance| 63 2.5x1 | 79 500{228 000 713 | 127
DFT 6320-2.5 D 2.5x1 | 79 500{228 000| 1400 | 227
PFT 6320-5 P 20 9.525 | 65.0 55.2 2.5x2 | 90 900|228 000| 1132 | 187 122 — 180 28 69 — | = | — | 17| — — 18 | 26 [17.5]| 150 Rc1/8
SFT 6320-5 Clearance 2.5x2 (144 000}455 000| 1380 | 187
DFT 6320-5 D 2.5x2 (144 000]455 000| 2 710 | 347
LPFT 6340-2.5 P 2.5x1 | 30 600| 69 500 466 | 178 97 — 144 49 58 | 77 | 19 — 120
LSFT 034025 |Cear 221 | 48 500130 000 880 | 178 5 | = | 144 i |77 - 120
40-2.5 earance .bx1 | 48 500[1 5 17 7 — 144 4 5 77 1 — 1
LDFT 6340-2.5 D 40 | 7.938 | 65.25 | 57 2.5%1 | 48500(139 000 1100 | 339 122 | 97 | 168 | 22 62 | — | — | = ||| 20 | 14| — | — | 154 |ReV8
LSFT 6340-3 Clearance 1.56x2 | 56 800|165 000 667 | 218 97 — 144 49 58 | 77 | 19 — 120
LDFT 6340-3 D 1.6x2 | 56 800|165 000[ 1310 | 419 122 97 168 62 - | — | = 29 144
LPFT 6350-1.5 P 1.5x1 | 19700| 41 200 285 | 161 97 — 144 49 68 | 77 | 19 — 120
g e Rk A=k S B Ok =
50-1.5 earance 1.6x1 1 5 4 161 7 — 144 4 5 77 | 1 — 1
LDFT 6350-1.5 D 50 | 7.938 | 65.25 | 57 1.5x1 | 31300| 82 500| 678 | 311 122 | 97 | 168 | 22 62 | — | — | = |9 || 29 | 14| — | — | 134 |Rel8
LSFT 6350-2.5 [Clearance 2.5x1 | 48 500{139 000 560 | 211 97 — 144 49 58 | 77 | 19 — 120
LDFT 6350-2.5 D 2.5x1 | 48 500{139 000 1120 | 411 122 97 168 62 — | — | — 29 144
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape Il. Select a flange that is 5. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
suitable for the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal for ZFT, SFT, and DFT the nut length "L" is shortened by dimension "M". with P-preload. Refer to "Technical Description” (page B37) if the axial load and preload differ from the conditions above,
3. If there is no seal for LSFT and LDFT of shaft diameter 25 mm or larger, the nut length "L" is shortened by dimension or when the deformation of the ball nut body must be considered.
‘M"and "C". 6. For LPFT, the basic load ratings differ from the other models as the spacer balls are installed.

B465 4. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. 7. Preload system: P, Oversize ball preload; Z, Offset preload; D, Double nut preload (See page B5.) B466



Return tube type NSK

View X-X
6- ¢ X drill thru
c'bore, YxZ =X Seal (both ends) =X Key to secure preload - Seal (both ends)
(2 places)
Q (oil hole) /
L <| % - \ | 5| <|S H 5 0| B
? \ < B 3% Q| <2 B 1IV#. 3R Q
Without seal Spacer Without seal
lx |B ML l—x B M
L - L T
Circular shape I Circular shape I SFT DFT
Unit: mm
. .~ |Ball circle . |Hfeietumsoftaks| Basic load rating (N) | Axial Ball nut dimensions
Model No Preload [Shaftdia.| Lead | Balldia. | ™ Rootdia.| Tyms Dynamic| Static | Mgidity Nutentire| Nut | Flanged | Flanged | Notched | Seal Bolt hole dimension Bolthole | i/ hole
: system X K length | diameter | diameter | width flange | dimension PCD
d ! D, dh d | Circuits | G G | (Njum) L D A B G M X Y Z w Q
SFT 8010-5 Clearance 2.5x2 | 70500282 000| 1240 107
DFT 8010-5 D 2.5x2 | 70500282 000| 2430 197
SFT 8010-7.5 | Clearance 101635 | 810 | 744 | 553 | 99.800| 424 000| 1830 137 130 176 22 66 7 14 20 13 152 | Rel/8
DFT 8010-7.5 D 2.5x3 | 99800] 424 000] 3590 257
SFT 8012-5 Clearance 2.5x2 | 96 000 | 350 000| 1 280 123
DFT 8012-5 D 2.5x2 | 96 000 | 350 000| 2 500 231 3
SFT 8012-7.5 | Clearance 12| 7988 | 815 | 732 | 553 1136 000|526 000| 1880 159 136 182 22 68 8 14 20 13 158 | Rel/s B
DFT 8012-7.5 D 80 2.5x3 [136 000 | 526 000] 3 690 303 =]
SFT 8016-5 Clearance 2.5x2 (162 000 | 582 000| 1 680 158 E‘_
DFT 8016-5 D 2.5x2 [162 000 | 582 000| 3 300 302 @
SFT 8016-7.5 Ol 16 9.525 82.0 72.2 25x3 230 000|874 000| 2 470 206 143 204 28 77 10 18 26 17.5 172 Rc1/8 g
DFT 8016-7.5 D 2.5x3 [230 000 874 000| 4 850 398 @
SFT 8020-5 Clearance 2.5x2 (162 000 | 582 000| 1 680 187
DFT 8020-5 D 2.5x2 [162 000 | 582 000| 3 300 347
SFT 8020-7.5 s 20 9.525 82.0 72.2 25x3 |230 000|874 000| 2 470 247 143 204 28 77 17 18 26 17.5 172 Rec1/8
DFT 8020-7.5 D 2.5x3 [230 000|874 000| 4 850 467
SFT 10012-5 Clearance 2.5x2 [105 000 | 441 000| 1530 129
DFT 10012-5 D 2.5x2 [105 000 | 441 000| 2 990 237
SFT 10012-7.5 | Clearance 12.17.938 11015 | 932 | 55,3 [149000| 662 000 2 250 165 160 220 28 82 8 18 26 175 | 188 | Rel/8
DFT 10012-7.5 D 2.5x3 [149 000 | 662 000| 4 400 309
SFT 10016-5 Clearance 2.5x2 (176 000| 737 000| 2010 162
DFT 10016-5 D 2.5x2 [176 000 | 737 000| 3 930 306
SET 10016-7.5 | Clearance 100 16 9.525 102 92.2 2'6x3 1250 000 |1 100 000| 2 950 210 170 243 32 91 10 22 32 21.5 205 Rec1/8
DFT 10016-7.5 D 2.5x3 [250 000 [1 100 000| 5 790 402
SFT 10020-5 Clearance 2.5x2 (176 000| 737 000| 2010 191
DFT 10020-5 D 2.5x2 [176 000| 737 000| 3 930 351
SFT 10020-7.5 | Clearance 20 | 9825 102 92.2 1 55x3 |250 0001 100 000 2 950 251 170 243 32 91 7 22 32 215 1 205 | Rel/s
DFT 10020-7.5 D 2.5x3 [250 000 [1 100 000| 5 780 471
SFT 12516-5 Clearance 2.5x2 (195 000|918 000| 2 390 170
DFT 12516-5 D 2.5x2 [195 000|918 000| 4 690 314
SFT 12516-7.5 | Clearance 1619525 1127 | 7.2 | 55,3 |277 0001 380 000| 3 520 218 200 290 36 109 10 26 39 265 | 243 | Rel8
DFT 12516-7.5 D 125 2.5x3 [277 000 [1 380 000| 6 890 410
SFT 12520-5 Clearance 2.5x2 (195 000|918 000| 2 390 199
DFT 12520-5 D 2.5x2 [195 000 | 918 000| 4 690 379
SFT 12520-7.5 | Clearance 200 | 9825 | 127 | 1172 | 55,3 |277 000 |1 380 000| 3 520 259 200 290 36 109 12 26 39 25.5 243 | Rel/s
DFT 12520-7.5 D 2.5x3 [277 000 [1 380 000| 6 890 499
Notes: 1. Nut flange for shaft diameter 20 mm or larger comes in circular shape | and circular shape Il. Select a flange that is 4. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
suitable for the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal for SFT, and DFT, the nut length "L" is shortened by dimension "M". with P-preload. Refer to "Technical Description" (page B37) if the axial load and preload differ from the conditions above,

or when the deformation of the ball nut body must be considered.

3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw.
5. Preload system: D; Double nut preload (See page B5.)
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Return tube type Nut model: GSCT (non-preload) NSK ‘

L U Max. R
Unit: mm
Axial | Shaft dia Lead Ball dia. |Ballcircle | o o i | Heleursitis | Basic load rating (N) Nut dimensions
Model No. play dia. Tu>r<ns Dynamic |  Static Nut entire length | Nut diameter Key dimension Tube projecting dimension Seal dimension -

(Max.) d ! D o d | Circuits | C Cs L D G T U v R ws) =
GSCT14025.5 2.5x2 | 272 000 |1 400 000 200 5
GSCT14025-7.5] 225 25 | 15875 | 143 | 1260 | 553 | 362000 |2 090 000 275 210 18 154 50 40 =
GSCT14032°5 2.5x2 | 428 000 |1 920 000 252 g
GSCT14032-7.5| 035 140 82 | 22226 | 144 | 1210 | 553 | 568000 |2 880 000 348 220 3 . 136 163 60 M —
GSCT14040-5 25x2 | 428 000 |1 920 000 306
GSCT14040-7.5) %35 40 | 22225 | 144 | 1210 | 55x3 | 568000 |2 880 000 426 220 136 163 €0 %8
GSCT14050-5 252 | 518000 |2 190 000 377
GSCT14050-7.5| 040 50 | 284 145 | 190 | 5%5x3 | 688000 |3 290 000 527 225 141 167 70 70
GSCT16032°5 25x2 | 458 000 |2 210 000 252
GSCT16032-7.5] 035 82 | 22226 | 164 | 1410 | 553 | 608000 |3 310000 348 245 141 180 60 48 .
GSCT16040-5 25x2 | 458 000 |2 210 000 306
a2 gl 035 | 160 a0 | 2225 | 164 | 1a10 | 232 | 458000112210000 P 245 36 12 141 180 60 58
GSCT16050-5 25x2 | 544000 |2 560 000 377
GSCT16050-7.5| 240 0 | 264 165 | 1390 | 25x3 | 722000 |3 840 000 527 280 147 185 /0 /0
GSCT20032-5 2.5x2 | 509 000 |2 820 000 252
GSCT20032-7.5| 035 82 | 22228 | 204 | 1810 | 753 | 676000 |4 230000 348 295 162 216 48
GSCT20040-5 252 | 509 000 |2 820 000 306
Soya0a0e | 035 | 200 a0 | 22225 | 204 | 1810 | 2225090002820 000 pe 295 45 15 162 216 70 58
GSCT20050-5 2.5x2 | 604 000 |3 200 000 377
GSCT20050-7.5] 240 80 | 284 205 | 1790 | 953 | 802000 |4 800 000 527 300 168 221 70
GSCT25040-5 25x2 | 662 000 |4 000 000 312
gscros040-75) 40 | 0 | 4 265 | 2290 | %5x3 | 879000 |6 000 000 432 355 50 . 194 266 0 %8
GSCT25050-5 25x2 | 825000 |5 000 000 385

0.51 50 | 3175 | 256 | 2230 370 206 274 90 70
GSCT25050-7.5 2.5x3 {1100 000|7 500 000 535

Notes: 1. Precision grade is equivalent to Ct10 grade of JIS B1192 (see page B37).
2. The entire nut length (L) is the size without seal. The size with a seal is longer by the size of "MS."
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B-3-2.3 Deflector(bridge) Type Ball Screws

1. Features

The deflector(bridge) type has the smallest ball
nut compared to the other recirculation systems,
and suitable for fine lead operation.

2. Specifications

(1) Ball recirculation system

It has a small ball nut outside diameter, and
suits for small lead ball screws. Fig.1 shows the
structure of the deflector(bridge) recirculation
system.

Deflector.
(bridge)

Fig. 1 Structure of deflector(bridge) recirculation system
Table 1 Accuracy grade and axial play

Co, C1, C2, C3, C5, Ct7

(Ct7 is not included in DFD)

Z, 0 mm (preloaded); T, 0.005 mm or less

Accuracy grade

(2) Accuracy grade and axial play

The available standard accuracy grade and axial
play are shown in Table 1. Please consult NSK
for other grades.

(3) Allowable d-n value and the criterion of
maximum rotational speed
The allowable d-n value and criterion of
maximum rotational speed are shown below.
Please consult NSK if the rotational speed
exceeds the permissible range below. Basic
measure must be taken for the high speed ball
screws respectively.
Allowable d-n value:
Standard specification ; 84 000 or less
High-speed specification; 100 000 or less
Standard of rotational speed : 3 000 min™
Note: Please also review the critical speed. Refer
to "Technical Description: Permissible
Rotational Speed" (page B47) for details.

(4) Other specifications
Please consult NSK for other specifications not
listed in the dimension tables.

Axial play
S, 0.020 mm or less; N, 0.050 mm or less
Table 2 Deflector(bridge) type ball screw product categories

Nut model Shape Flange shape Preload system

MSFD Sl e ol
Flanged 9 pay

Circular T P-preload
MPFD (light preload)

no spacer ball

Screw shaft diameter of 16 mm or smaller: Flanged

SFD Screw shaft diameter of 20 mm or smaller: Rectangle S:\ilor?t _Z;?;cl)aclja'
Circularl, IT 9 play
2FD Flanged Z-preload
Circular I, (medium preload)
D-preload
Flanged .
DFD Circular L I (medium preload)

(heavy preload)
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3. Product categories

There are four different preload systems (Table 2).
Synthetic resin that shows superb characteristics
against wear is used in the recirculation deflector
(bridge) for MSFD, MPFD, and has enhanced the
smooth recirculation of balls.

This product is being applied for a patent.

4. Design Precautions
When designing the screw shaft end, one end of
the screw must meet either one of the following
conditions. If not, we cannot install the ball nut
on the screw shaft.

« Cut the ball groove through to the shaft end.

Model number

*«The diameters of bearing journals and the
gear or pulley seat must be less than the root
diameter of ball groove "dr" specified on the
dimension table.

For general precautions regarding ball screws,
refer to "Design Precautions" (page B83) and
"Handling Precautions" (page B103).

5. Structure of model number and reference number
The followings describe the structure of "Model
number" and "Reference number for ball screw".

SFD 4008 - 4

Nut model:
SFD, ZFD, DFD
MSFD, MPFD

Screw shaft diameter (mm)

Effective tums of balls (Note)

Lead (mm)

Note: In case of ZFD, the number here is twice as large as the effective turns of balls.

{>Reference number for ball screw

W 4008 -%% DY -

Product code
Screw shaft diameter (mm)
Effective threaded length (in the unit of 100 mm)

NSK design serial number

Preload code:
No code, non-preload;

Z, Z-preload; D, D-preload; P, P-preload (page B5)

Lead (mm)

Axial play code:
Z,T,S, N (page B20)

Accuracy grade code:
C0, C1, C2, C3, C5, C7(Ct7) (page B37 to B42)

Deflector(bridge) recirculation system

) CsT%
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Deflector(bridge) type NSK

View X-X

2-¢X drill thru
X
= Seal
- yO\N (both ends)
- 7 .
: <| € W : | 5lw! B
S B T - & %
4-gX drill thru \Without seal
bx |pg
L
Lead /=0.5 mm Lead [ >1 mm
Unit: mm
. . |Ball circle | Hunetmso'ldls | Basic load rating (N) Axial rigidity Ball nut dimensions
Model No Preload |Shaftdia.| Lead | Balldia. | ™", ™" Rootdia.| = Tyms Dynamic | Static K Nut entire ~Nut Flanged Flanged Flanged Bolt hole Bolt hole
: system X length diameter diameter width dimension dimension PCD
d l D, Chy a Circuits C, Cos (N/um) L D A B H X W
MSFD 0400.5-3 | Clearance 30
MPFD 0400 5-3 P . 0.5 0.400 4.1 3.6 %3 170 280 47 13 10 22 3 11 3.4 16
MSFD 0401-2 Clearance 22
MPED 0401-2 P 1 0.800 4.2 3.2 %2 3156 370 34 12 10 20 3 14 2.9 15
MSFD 0600.5-3 | Clearance 42
MPFD 0600 5-3 P 0.5 0.400 6.1 5.6 %3 205 430 66 13 12 24 3 13 3.4 18 =
MSFD 0601-3 Clearance 49 e
MPED 0601-3 P 6 1 0.800 6.2 5.2 %3 575 925 76 15 12 24 3.5 16 3.4 18 3
MSFD 0602-3 Clearance 49 =
MPED 0602-3 P 2 0.800 6.2 5.2 %3 575 925 76 17 13 25 4 17 3.4 19
MSFD 0800.5-3 | Clearance 54 &
MPED 0800 5-3 P 0.5 0.400 8.1 7.6 %3 230 595 85 13 14 27 3 15 3.4 21 =
MSFD 0801-3 | Clearance 64 ®
MPED 0801-3 P 5 1 0.800 8.2 7.2 13 670 1290 99 16 14 27 4 18 3.4 21
MSFD 0801.5-3 | Clearance 76
MPFD 0801.5-3 P 1.5 1.000 8.3 7.0 %3 1080 1980 17 22 15 28 4 19 3.4 22
MSFD 0802-3 Clearance 73
MPED 0802-3 P 2 1.200 8.3 6.9 1x3 1320 2210 113 26 16 29 4 20 3.4 23
MSFD 1001-3 Clearance 77
MPED 1001-3 P 1 0.800 10.2 9.2 %3 745 1660 120 16 16 29 4 20 3.4 23
MSFD 1002-3 Clearance 91
MPED 1002-3 P 10 2 1.200 10.3 8.9 %3 1490 2 850 138 28 18 35 5 22 4.5 27
MSFD 1002.5-3 | Clearance 90
MPFD 1002.5-3 P 25 1.688 10.4 8.6 13 2130 3640 140 32 19 36 5 23 4.5 28
MSFD 1201-3 Clearance 88
MPED 1201-3 P 1 0.800 12.2 11.2 1x3 795 1980 137 16 18 31 4 22 3.4 25
MSFD 1202-3 Clearance 108
MPED 1202-3 P " 2 1.200 12.3 10.9 1x3 1660 3620 168 28 20 37 5 24 45 29
MSFD 1202.5-3 | Clearance 107
MPFD 1202.5-3 P 25 1.688 12.4 10.6 1x3 2 360 4540 167 32 21 38 5 25 4.5 30
MSFD 1203-3 Clearance 107
MPED 1203-3 P 3 2.000 125 10.2 1x3 3120 5420 166 36 22 39 5 26 4.5 31
MSFD 1402-3 Clearance 122
MPED 1402-3 P 1 2 1.200 14.3 12.9 1x3 1780 4270 191 29 22 41 6 26 5.5 32
MSFD 1403-3 Clearance 127
MPED 1403-3 P 3 2.000 145 12.2 1x3 3400 6 490 196 37 24 43 6 28 5.5 34
Notes: 1. If the shaft OD is less than 6 mm or the lead is less than 1 mm, a seal is not installed in the nut. (See page B68 for dust 4. The axial rigidity Kin the table above is a theoretical value obtained from the elastic deformation between screw groove
protection.) and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. Ball nuts with shaft diameters under 14 mm do not have oil holes. with P-preload. Refer to "Technical Description” (page B37) if the axial load and preload differ from the conditions above,
3. Right turn screw is standard. Please consult NSK for left turn screw. or when the deformation of the ball nut body must be considered.

5. The models marked with * (asterisk) are available in the MA type standard ball screw with finished shaft end.
6. Preload system: P; Oversize ball preload (See page B5.)
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Deflector(bridge) type

NSK

=X Seal =X Key to secure preload Seal
(both ends) (2 places) (both ends)
3¢ ‘h\}\\\\\ “\\e - ‘3%% 3% ol —- - \\\l\\\l\\l\\l\ 33&
8| -
I | . I
i Without seal \Spacer
bx |8 Ml =x |p M| | \Without seal
L L
SFD, ZFD DFD
View X-X 6- ¢ X drill thru
c'bore, YxZ
S 800
Circular shape I Circular shape I
. . |Ball circle . |Hfetietumsoftdls| Basic load rating (N) | Axial
Preload |Shaft dia.| Lead | Ball dia. dia. Rootdia.| Tyrns - - rigidity
Model No. system ¥ Dynamic| Static K
d l D, d, a Circuits C, Cos (N/pm)
MSED 1602-4 | Clearance 2 | 1588 | 164 | 146 | 1x4 | 3510 | 8450 | so0
16
MSFD 1602.5-4 | Cloarance 25 | 1.588 | 164 | 146 | 1x4 | 3510 | 8450 | o0
MSFD 2002-4 | Cloarance 2 1588 | 20.4 | 186 | 1x4 | 3910 (10900 [ 225
SFD 2005-3 Clearance 1x3 8620 | 17 500 196
ZFD 2005-6 z 1x3 | 8620 | 17500 | 382
SFD 2005-4 Clearance | 5 3175 | 2075 | 7.4 404 | 11000 | 23300 | 255
DFD 2005-4 D x4 | 11000 | 23300 | 509
SFD 2006-3 Clearance T3 [17100 | 20600 | 196
ZFD 2006-6 z 1x3 | 11100 | 20600 | 382
SFD 2006-4 Clearance 6 3.969 | 21 169 | 1%a [14300 | 27500 | 255
DFD 2006-4 D x4 | 14300 | 27500 | 498
MSED 2502-4 | Clearance 2 15688 | 254 | 236 | 1x4 | 4310 (13900 | 273
SFD 2505-3 Clearance 1x3 9790 | 22 900 245
ZFD 2505-6 z 1x3 | 9790 | 22900 | 480
SFD 2505-4 Clearance 5 3175 | 2575 | 224 | 4.4 |12500 | 30500 | 323
DFD 2505-4 D x4 | 12500 | 30500 | 630
SFD 2506-3 Clearance 25 1x3 12 900 | 27 300 245
ZFD 2506-6 z 1x3 [12900 | 27300 | 470
SFD 2506-4 Clearance 6 3.969 | 26 219 | 454 |16500 | 36500 | 323
DFD 2506-4 D Ix4 | 16500 | 36500 | 626
ZFD 2510-4 Z Tx2 11400 | 21400 [ 323
SFD 2510-3 Clearance 10 4762 | 2625 | 213 | 1x3 |16100 | 32000 | 245
DFD 2510-3 D 1x3 | 16100 | 32000 | 479

30 S0 Seal
W (both ends)
X PN o
£ - ©
i 33 : 338
8|
" i
=T Without seal
Q (oil hole) A-gX drill thru 5 -
L
MSFD, MPFD
Unit: mm
Ball nut dimensions =
Nutentire| Nut |Flanged|Flanged Notched flange Seal | Bolt hole dimension [Bolt hole| Oil hole Oil hole =
length [diameterdiameter| width dimension PCD |dimension (=3
L B G H X 4 b4 w ol S
=
40 25 44 10 —_ 29 —_ 5.5 —_ —_ 35 16 M6x1 E_
44 25 44 10 — 29 — |55 | — | — | 3 | 16 MBx1 B
40 30 49 10 — 34 — |85 | — | — | 40 | 185 | Mex1 &
46 B85 58 22.5 46
66 35 58 22.5 46
51 35 58 11 295 — 5 5.5 95| bb 46 —_ M6x1
91 41 64 25 52
52 5 58 22.5 46
76 35 58 22.5 46
60 35 53 11 295 — 6 5.5 95| bbb 46 — M6x1
108 42 65 25 53
40 36 bb 10 —_ 40 —_ 5.5 —_ —_ 46 21.5 | M6x1
46 40 63 24 51
66 40 63 24 51
51 40 63 11 24 — 5 5.5 95| bbb 51 —_ M6x1
91 46 69 26 57
52 40 63 24 51
76 40 63 24 51
60 40 63 1" 24 — 6 5.5 95| bbb 51 —_ M6x1
108 47 70 27 58
88 42 69 26 55
80 42 69 15 26 — 10 6.6 | 11 6.5 55 o M6x1
140 47 74 28 60

Notes: 1. Nut comes in circular shape | and circular shape Il for shaft diameter 20 mm or larger. Select a flange that is suitable for

the space available for nut installation.
2. If there is no seal for SFD, ZFD, and DFD, the nut length "L" is shortened by dimension "M". For MSFD and MPFD, the
nut length is the same as those with seal.
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. Please consult NSK
for MSFD and MPFD.
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4, The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
with P-preload. Refer to "Technical Description" (page B37) if the axial load and preload differ from the conditions above,

or when the deformation of the ball nut body must be considered.

5. It is recommended to use with seals when the shaft diameter is 16 mm or over and an oil hole is provided on the ball nut.
6. The models marked with 3 (asterisk) are available in the MA type standard ball screw with finished shaft end.
7. Preload system: Z, Offset preload; P, Oversize ball preload; D, Double nut preload (See page B5.)
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Deflector(bridge) type NSK |

*

*

=X Seal =X Key to secure preload Seal
(both ends) (2 places) (both ends)
</ s/ 0L, S 1= </ % o | S 11 I -
< % > IS 3 % 8
NI e i ==
i N L . |
30° .. 30°
i Without seal \Spacer gy Seal
lex |8 M| =x |p M| \Without seal oW (both ends)
L L R ERENE
.'/ ~ ©
SFD, ZFD DFD ( : I P: - 3R
e == =
~
View X-X 6- ¢ X drill thru i sl
cbore, YxZ ] Without seal
S - Q(oil hole) 4-gX diill thru B
L
MSFD, MPFD
Circular shape I Circular shape I
Unit: mm o
@
. _|Ball circle  |Hafietunsoitaks| Basic load rating (N) | Axial Ball nut dimensions @
Model No Preload [Shaftdia.| Lead | Balldia. \"" ; “™Rootdia.| Tyms Dynamic| Static | ngidity Nutentire| Nut |Flanged|Flanged Notched flange Seal | Bolt hole dimension [Bolt hole Oil hole | oii o1e 12
. system X K length [diameteridiameter| width dimension PCD |dimension »g;
d l D, Chn d | Circuits | G G | (Njum) L D A B G H M X Y b4 w T Ol =
MSFD 3202-6 Clearance 494 (=]
_ _ _ _ @
MPED 3202-6 P 2 1.588 32.4 30.6 %6 6 790 | 27 200 769 50 42 65 10 46 6.6 54 26.5 | M6x1 <
SFD 3205-3 Clearance 1x3 11 100 | 30 500 304 47 48 75 29 61 =
ZFD 3205-6 z %3 11100 | 30 500 598 67 48 75 29 61
SFD 3205-4 Clearance 1x4 14 200 | 40 700 409 52 48 75 29 61
ZFD 3205-8 z ° 3175 | 32.75 | 29.4 1x4 | 14200 | 40700 | 784 77 48 75 12 29 - 5 |66 ) 11165 4 — | Mex
SFD 3205-6 Clearance 1x6 20200 | 61 000 588 62 48 75 29 61
DFD 3205-6 D 1x6 20200 | 61 000 | 1160 112 53 80 30 66
SFD 3206-3 Clearance 1x3 15 000 | 37 500 314 58] 48 75 29 61
ZFD 3206-6 z %3 15 000 | 37 500 608 77 48 75 29 61
SFD 3206-4 Clearance x4 19 200 | 49 900 412 61 48 75 29 61
ZFD 3206-8 z 82 6 3.969 33 28.9 x4 19200 | 49 900 804 90 48 75 12 29 o 6 6.6 " 6.5 61 o Mex1
SFD 3206-6 Clearance 1x6 27 200 | 74 900 598 73 48 75 29 61
DFD 3206-6 D 1x6 27 200 | 74900 | 1190 133 54 81 31 67
SFD 3208-3 Clearance 1x3 18 300 | 41 800 304 67
ZFD 3208-6 Z 1x3 18300 | 41 800 588 99
SED 3208-4 Clearance 8 4.762 33.25 28.3 x4 23500 | 55 800 292 76 50 84 15 32 — 8 9 14 8.5 66 — M6x1
ZFD 3208-8 z 1x4 23 500 | 55 800 774 116
SFD 3210-3 Clearance 1x3 25900 | 52 800 300 80
ZFD 3210-6 z %3 25900 | 52 800 588 120
SED 3210-4 Clearance 10 6.35 33.75 271 x4 33200 | 70 300 392 90 54 88 15 34 —_ 10 9 14 8.5 70 —_ M6x1
DFD 3210-4 D 1x4 33 200 | 70 300 773 160
Notes: 1. Nut comes in circular shape | and circular shape Il for shaft diameter 20 mm or larger. Select a flange that is suitable for 4. The axial rigidity K in the table above is a theoretical value obtained from the elastic deformation between screw groove
the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal for SFD, ZFD, and DFD, the nut length "L" is shortened by dimension "M". For MSFD and MPFD, the with P-preload. Refer to "Technical Description" (page B37) if the axial load and preload differ from the conditions above,
nut length is the same as those with seal. or when the deformation of the ball nut body must be considered.
3. The right turn screw is standard. 'L" is added to the end of the model code for the left turn screw. Please consult NSK 5. It is recommended to use with seals when the shaft diameter is 16 mm or over and an oil hole is provided on the ball nut.
for MSFD and MPFD. 6. The models marked with * (asterisk) are available in the SS type standard ball screw with finished shaft end.

7. Preload system: Z, Offset preload; P, Oversize ball preload; D, Double nut preload (See page B5.)
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Deflector(bridge) type

=X Seal =X Key to secure preload Seal

(both ends) (2 places) (both ends)
Sl dmeed < mml I e
il 2 s

i &
i Without seal \Mer
bx |8 Ml =x |p M| | \Without seal
L L
SFD, ZFD DFD
View X-X 6- ¢ X drill thru
C'bOre, YxZ
S 60-
Circular shape T Circular shape T

. ~ |Ball circle . |Ffefiemso'tals| Basic load rating (N) | Axial
Preload Shaft dia.| Lead | Ball dia. dia. Rootdia.| Turns ; - rigidity

Model No. system ¥ Dynamic| Static K
d / D, Ay a Circuits C, Co (N/pm)
MPED do02-6 | Clearance 2 | 1588 | 404 | 386 | 1x6 | 7380 | 33900 oF0
SFD 4005-4 Clearance 1x4 15800 | 52 300 490
ZFD 4005-8 7 x4 | 15800 | 52300| 960
SFD 4005-6 Cloarance 5 | 3176 1 4075 | 374 | 4is |22400 | 78400 725
ZFD 4005-12 z 1x6 | 22400 | 78400| 1410
SFD 4006-4 Clearance 1x4 21 300 | 63 500 490
ZFD 4006-8 x4 | 21300 | 63500/ 970
SFD 4006-6 Clearance | 6 | 3969 | 41.0 | 369 | 4.6 |307100]| 95300 725
ZFD 4006-12 7 1x6_ | 30100 | 95300| 1431
SFD 4008-4 Clearance 1x4 27 200 | 75 200 500
ZFD 4008-8 z x4 | 27200 | 75200| 990
SFD 4008-6 Clearance 8 | 4762 | 41.25 | 363 | 4.6 |38500|113000| 735
DFD 4008-6 D 1x6_| 38500 | 113 000| 1 460
SFD 4010-3 Clearance 13 30 000 | 70 000 372
ZFD 4010-6 z 1x3 | 30000 | 70000| 735
SFD 4010-4 Clearance 10| 635 | 4175 | 351 |\ 4.4 |38400 | 93300 490
ZFD 4010-8 7 x4 | 38400 | 93300| 970
SFD 5005-4 Clearance 1x4 17 500 | 66 800 593
ZFD 5005-8 z x4 | 17500 | 66800 1170
SFD 5005-6 Clearance 5 | 8175 15075 | 474 | 4i6 | 24800 100000 872
ZFD 5005-12 7 1x6__ | 24 800 | 100 000| 1720
SFD 5006-4 Clearance| 20 Tx4 [ 23600 ] 81700] 598
ZFD 5006-8 Z x4 | 23600 | 81700 1190
SFD 5006-6 Clearance 6 | 3969 |51.0 | 469 | 4.6 |33500|122000| 892
ZFD 5006-12 z 1x6 | 33500 | 122 000| 1750

Notes: 1. Nut comes in circular shape | and circular shape Il for shaft diameter 20 mm or larger. Select a flange that is suitable for

the space available for nut installation.
2. If there is no seal for SFD, ZFD, and DFD, the nut length "L" is shortened by dimension "M". For MSFD and MPFD, the
nut length is the same as those with seal.
3. The right turn screw is standard. 'L" is added to the end of the model code for the left turn screw. Please consult NSK
for MSFD and MPFD.
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30 S0 Seal
W (both ends)
X PN o
£ - ©
i 33 : 338
8|
~
) i Without seal
Q (oil hole) A-gX drill thru 5 -
L
MSFD, MPFD
Unit: mm
Ball nut dimensions
Nutentire| Nut [Flanged|Flanged Notched flange Seal | Bolt hole dimension [Bolt hole| Oil hole Oil hole
length [diameteridiameter| width dimension PCD |dimension
L A B G H X Y Z w Q
50 51 74 10 — 55 — 6.6 | — — 63 31 M6x1
55
20| s6 9 | 15 34 — 5 | 9 |14 | 85| 72 | — |Reis
101
64
% | s6 9 | 15 34 — 6 | 9 |14 | 85| 72 | — |Reis
118
76 60 94 36 76
116 60 94 36 76
93 60 o1 15 36 — 8 9 14 8.5 76 — Rc1/8
168 62 96 37 78
83
133 62 104 18 40 — 10 1M 175 | 1 82 — Rc1/8
143
55
29 | 66 | 100 | 15 38 - 5 | 9 [14 | 85| 82 | — |Rcis
101
64
% | 65 | 100 | 15 38 - 6 | 9 [14 | 85| 82 | — |Rcis
118

4. The axial rigidity K in the table above is a theoretical value obtained from the elastic deformation between screw groove
and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
with P-preload. Refer to "Technical Description" (page B37) if the axial load and preload differ from the conditions above,

or when the deformation of the ball nut body must be considered.

5. It is recommended to use with seals when the shaft diameter is 16 mm or over and an oil hole is provided on the ball nut.
6. Preload system: Z, Offset preload; P, Oversize ball preload; D, Double nut preload (See page B5.)
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Deflector(bridge) type NSK |

View X-X 6- ¢ X drill thru =X Seal =X Key to secure preload  Seal
(both ends) (2 places) (both ends)
; ; ; 1 ; |
SR || SRCHEEEE || il i
A -
LI oS b |
Without seal \§lﬂ3“-‘r
bx |8 Ml x |g M || \Without seal
L L
Circular shape I Circular shape I SFD, ZFD DFD
Unit: mm
. _|Ball circle  |Hefietumseitaks| Basic load rating (N) | Axial Ball nut dimensions
Model No Preload (Shaftdia.| Lead | Balldia. \"™" ™™ Rootdia.| Tyms Dynamic| Static | ngidity Nutentire| Nut | Flanged | Flanged | Notched | Seal Bolt hole dimension Bolthole | i/ 1ole
: system X K length | diameter | diameter | width flange | dimension PCD
d l D, ah d | Circuits | G G | (N/um) L D A B G M X Y z w Q
SFD 5008-4 Clearance x4 29900 | 94 800 598 79 70 12 43 90
ZFD 5008-8 z x4 29900 | 94800| 1180 119 70 112 43 90
SFD 5008-6 Clearance 8 4.762 51.25 463 1x6 42 400 | 142 000 887 96 70 12 18 43 8 " 17.5 " 90 Re1/8
DFD 5008-6 D 1x6 42 400 [142 000| 1 740 171 72 114 44 92
SFD 5010-3 Clearance 1x3 34100 | 91 600 461 83
ZFD 5010-6 z 1x3 34100 | 91 600 914 123 o
SFD 5010-4 Clearance 1x4 43 600 | 122 000 608 93 al
ZFD 5010-8 7 50 10 6.35 51.75 45.1 x4 43600 | 122 000| 1 200 143 72 114 18 44 10 11 17.5 11 92 Rc1/8 E
SFD 5010-6 Clearance 1x6 61 800 |183 000 902 114 S
DFD 5010-6 D 1x6 61800 |[183 000| 1770 205 =
SFD 5012-3 Clearance 1x3 44 800 | 109 000 461 99 é.
ZFD 5012-6 z 1x3 44 800 | 109 000 906 147 o
SED 5012-4 Clearance 12 7.938 52.25 44 x4 57300 | 146 000 608 11 75 121 22 47 12 14 20 13 97 Rc1/8 =
DFD 5012-4 D 1x4 57 300 [ 146 000| 1 200 195 ®
SFD 5020-3 Clearance 44 800 | 109 000 461 146
DED 5020-3 D 20 7.938 52.25 44 1x3 44 800 | 109 000 908 253 75 121 28 47 20 14 20 13 97 Re1/8
SFD 6306-4 Clearance x4 26 100 | 104 000 735 67
ZFD 6306-8 Z x4 26 100 [104 000| 1 430 96
SED 6306-6 Clearance 6 3.969 64.0 59.9 1x6 36900 | 157 000! 1 180 79 80 122 18 47 6 11 17.5 11 100 Rc1/8
ZFD 6306-12 Z 1x6 36 900 | 157 000] 2110 121
SFD 6308-4 Clearance x4 33600 | 124 000 745 79 82 124 47 102
ZFD 6308-8 z x4 33600 | 124 000| 1 460 119 82 124 47 102
SFD 63086 | Clearance 8 | 4762 | 6425 1 593 | 4.5 | 47600 |186000| 1100 96 82 124 18 47 8 " AR 102 | Rl
DFD 6308-6 D 1x6 47 600 | 186 000| 2 150 175 85 127 48 105
SFD 6310-4 Clearance 1x4 49 700 | 163 000 764 97
ZFD 6310-8 z 63 x4 49 700 | 163 000| 1510 147
SED 6310-6 Clearance 10 6.35 64.75 58.1 1%6 70 500 | 244 000| 1 130 118 85 131 22 50 10 14 20 13 107 Rc1/8
DFD 6310-6 D 1x6 70 500 [244 000| 2210 214
ZFD 6312-6 z 1x3 50 800 [143 000| 1120 147
SFD 6312-4 Clearance 1x4 65 100 191 000 755 111
DFD 6312-4 D 12 7.938 65.25 57 x4 65 100 [191 000| 1 480 195 90 136 22 52 12 14 20 13 12 Rec1/8
SFD 6312-6 Clearance 1x6 92 200 (286 000| 1110 136
DFD 6312-6 D 1x6 92 200 [286 000| 2180 248
SFD 6320-3 Clearance 735 146
DFD 6320-3 D 20 9.525 65.75 56 1x3 83 700 232 000 1 440 253 95 153 28 59 20 18 26 17.5 123 Rc1/8
Notes: 1. Nut comes in circular shape | and circular shape Il for shaft diameter 20 mm or larger. Select a flange that is suitable for 4, The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal the nut length "L" is shortened by dimension "M". with P-preload. Refer to "Technical Description” (page B37) if the axial load and preload differ from the conditions above,
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. or when the deformation of the ball nut body must be considered.

5. It is recommended to use with seals when the shaft diameter is 16 mm or over and an oil hole is provided on the ball nut.
6. Preload system: Z, Offset preload; D, Double nut preload (See page B5.)
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Deflector(bridge) type NSK |

View X-X  6-¢Xdrill thru =X Seal =X Keyto secure preload Seal
(both ends) (2 places) (both ends)
; ; ; M ; 4
P 1 O 1 e P11 A Y
NI I =1 =1 e
LI P L
W Without seal . \Spacer
X | B M| X |8 M| | \Without seal
L L
Circular shape I Circular shape I SFD DFD
Unit: mm
Shaft di Lead | Balldi Ball circle Root di Eie imso'téls | Basic load rating (N) | Axial Ball nut dimensions o
Model No Preload [haftdia. — Lea aldid-| - dia, ootdia.| Turns Dynamic| Static | ngidity Nutentire| Nut | Flanged | Flanged | Notched | Seal Bolt hole dimension Bolthole | oiihole I3
: system X K length | diameter | diameter | width flange | dimension PCD o
d ! D, d, a | Circuits | G Co | (N/um) L D A B G M X Y z W Q&
SFD 8010-4 Clearance x4 55 100 {209 000 931 97 §
DFD 8010-4 D x4 55 100 (209 000| 1 840 172 =9
SFD 8010-6 Clearance 10 6.35 81.75 75.1 1x6 28 000|314 000| 1370 118 105 151 22 57 10 14 20 13 127 Rec1/8 E
DFD 8010-6 D 1x6 78 000 (314 000| 2710 214 =
SFD 8012-4 Clearance x4 74 000 |254 000 941 11 ®
DFD 8012-4 D x4 74 000 [254 000| 1 860 195
SFD 8012-6 Al 80 12 7.938 82.25 74 1x6 1105000 (381 000| 1 392 136 110 156 22 59 12 14 20 13 132 Re1/8
DFD 8012-6 D 1x6 [105 000|381 000| 2730 248
SFD 8020-3 Clearance 1x3 96 600|313 000 931 146
DFD 8020-3 D %3 96 600|313 000| 1 830 253
SFD 8020-4 ke 20 9.525 82.75 73 14 |124 000|417 000| 1 230 168 115 173 28 66 20 18 26 17.5 143 Rec1/8
DFD 8020-4 D 1x4 (124 000|417 000| 2410 297
SFD 10010-6 Clearance 1670 118
DFD 10010-6 D 10 6.35 101.75 95.1 1x6 86 200|401 000 3270 214 125 171 22 64 10 14 20 13 147 Re1/8
SFD 10012-6 Clearance 1680 142
DFD 10012-6 D 100 12 7.938 | 102.25 94 1x6 117 000|490 000 3320 254 130 188 28 71 12 18 26 17.5 158 Re1/8
SFD 10020-4 Clearance 1470 172
DFD 10020-4 D 20 9.5625 | 102.75 93 1x4 (136 000 | 526 000 2890 301 135 205 32 79 20 22 32 21.5 169 Rc1/8
Notes 1. Nut comes in circular shape | and circular shape Il for shaft diameter 20 mm or larger. Select a flange that is suitable for 4. The axial rigidity K'in the table above is a theoretical value obtained from the elastic deformation between screw groove
the space available for nut installation. and ball when the axial load is 30% of the basic dynamic load rating (C,) with non-preload, 10% with D-preload, and 5%
2. If there is no seal the nut length "L" is shortened by dimension "M". with P-preload. Refer to "Technical Description" (page B37) if the axial load and preload differ from the conditions above,
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. or when the deformation of the ball nut body must be considered.

5. It is recommended to use with seals when the shaft diameter is 16 mm or over and an oil hole is provided on the ball nut.
6. Preload system: D; Double nut preload (See page B5.)
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B-3-2.4 End Cap Type Ball Screws

1. Features

The end cap recirculation system is suitable for
high-helix lead and multiple start threads.

Since the leads are 1 to 3 times larger than
their screw shaft diameter, it makes them more
suitable for high-speed operation.

2. Specifications

(1) Ball recirculation system

The structure of end cap recirculation system is
shown in Fig. 1.

Ball recirculation hole
Nut

End cap_

.
p\w‘%;‘%xﬁ

Engi cap

7

Screw shaft

Fig. 1 Structure of end cap recirculation system

(2) Accuracy grade and axial play

The available standard accuracy grade and axial
play are shown in Table 1. Please consult NSK
for other grades.

Table 1 Accuracy grade and axial play

LSFC, LPFC:
C1, C2, C3, C5, Ct7
USFC, UPFC:
C3, C5, Ct7
(Three times lead or over are Cb, Ct7)

Accuracy grade

Z, 0 mm (preloaded); T, 0.005 mm or less;

Axial pl
xial play S, 0.020 mm or less; N, 0.050 mm or less

(3) Allowable d-n value and the criterion of
maximum rotational speed.
The allowable d-n value and criterion of maximum
rotational speed are shown below. Please consult
NSK for high-speed specification. Basic measure
must be taken for the high speed ball screws
respectively.
Allowable d-n value:
Standard specification ;80 000 or less
High-speed specification; 100 000 or less
Standard of rotational speed : 3 000 min
*Please also review the critical speed. Refer to
"Technical Description: Permissible Rotational
Speed" (page B47) for details.

(4) Other specifications
Please consult NSK for other specifications not
listed in the dimension tables.

3. Product categories
There are two different preload systems with
several models (Table 2).

Table 2 End cap type ball screws product categories

it finodte| Shape Flange shape | Nut shape Preload system
ik g Cireler Slgn el i
Flanged g play
Circular I ]
LPFC Circular P-preload (light preload)
no spacer ball
Flanged g play
Rectangular )
UPFC Circular P-preload (light preload)
no spacer ball
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4. Design Precautions
When designing the screw shaft end, one end of
the screw must meet either one of the following
conditions. If not, we cannot install the ball nut
on the screw shaft.
« Cut the ball groove through to the shaft end.
*The diameters of bearing journals and the
gear or pulley seat must be less than the root
diameter of ball groove "dr" specified on the
dimension table.
Special bearings which have higher-load
carrying capacity are available.
For general precautions regarding ball screws,
refer to "Design Precautions" (page B83) and
"Handling Precautions" (page B103).

5. Example of model number in dimension tables
The followings describe the structure of "Model

number" and "Reference number for ball screw".

{Model number

UPFC 2525 - 3

Nut model:
LSFC, LPFC,
USFC, UPFC

Screw shaft diameter (mm)

Effective turns of balls

Lead (mm)

{Reference number for ball screw

W 25 09 - %% P

Product code
Screw shaft diameter (mm)
Effective threaded length (in the unit of 100 mm)

NSK design serial number

Preload code:
No code, non-preload; P, P-preload (page B5)

Lead (mm)

Axial play code:
Z,T,S, N (page B20)

Accuracy grade code:
C1,C2, C3, C5, C7 (Ct7) (page B37 to B42)

Appearance/specification code

End cap recirculation system
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End cap type NSK |

4-¢ X drill thru 4-¢ X drill thru 30", 30°
_ [ ] ; © { ©
<3 | || 5| 3| @ <|3 _ _ 33|
| ﬁ%““% W **@ §\\%~w%
il pcP !
L
TIL Q(oil hole)
E|B H L
L
LSFC, LPFC USFC, UPFC
Unit: mm
. . |Ball circle . |Heiiewnsuflels| Basic load rating (N) |Axial rigidity Ball nut dimensions
Model No. | Preload Shaft dia.| Lead | Balldia. |™~ 2 ™~|Root dia.| Tymg Dynamic| Static K Nut entire| ~ Nut Flanged | Flanged | Flanged dimension | Endcap | Bolt hole | Bolthole | ;1 1e | Oil hole
* | system X length | diameter | diameter | width dimension |dimension| PCD position
d ! D, d., d Circuits C, Co, (N/um) L D A B H K E X W Q T
USFC 1220-1.5 | Clearance 66
UPFC 1220-15 P 12 20 2.381 12.5 9.9 1.7x1 2690 | 4420 103 44 26 44 10 28 40 9 4.5 35 M6x1 5
USFC 1520-1.5 | Clearance 97
UPFC 1520-15 P 20 3.175 | 155 12.2 1.7x1 5070 | 8730 151 45 34 55 10 36 50 m 5.5 45 M6x1 5
USFC 1540-1 | Clearance 15 0.7x2 3860 | 6050 62
UPFC 1540-1 P 0.7x2 3860 | 6050 97
4 2 1 4 12 . 4, M6x1
USFC 15402 | Clearance 40| 375 | 1875 1 122 1 o204 | 7000 | 12100 | 121 0 3 %3 0 3 8 55 3 bx ®
UPFC 1540-2 P 0.7x4 7000 | 12 100 188
LSFC 1616-3 | Clearance 1.7x2 6380 | 12 500 172
LPFC 1616-3 P 1.7%2 6380 | 12 500 268
LSFC 1616-6 | Clearance 16 2.778 16.65 13.7 174 | 11600 | 25 000 334 38 32 53 10 34 10 4.5 42 M6x1 5
LPFC 1616-6 P 1.7x4 | 11 600 | 25 000 520
USFC 1632-1 | Clearance 0.7x2 4000 | 6690 74 34
UPFC 1632-1 P 0.7x2 4000 | 6690 116 34
USFC 1632-3 | Clearance 1.7x2 8580 | 17 000 176 66
4 1 10. . 4 M6x1
UPFC 1632-3 P 16 32 3.175 16.75 13.4 1 7% 8580 | 17 000 273 66 3 55 0 36 50 0.5 5.5 5 6x 5
USFC 1632-6 |Clearance 1.7x4 | 15600 | 34 100 340 66
UPFC 1632-6 P 1.7x4 | 15600 | 34 100 530 66
USFC 1650-1 | Clearance 0.7x2 4000 | 6690 65
UPFC 1650-1 P 0.7x2 4000 | 6690 102
4 1 12 . 4 M6x1
USFC 1650-2 | Clearance 50 | 3176 | 1675 | 134 ) g4 | 7260 | 13400 | 126 80 8 55 0 36 50 5.5 5 6x 5
UPFC 1650-2 P 0.7x4 7 260 | 13 400 197
LSFC 2020-3 |Clearance 1.7x2 9620 | 21 000 238
LPFC 2020-3 P 1.7x2 9620 | 21 000 370
LSFC 20206 |Clearance 20| 375 | 2078 1 174 | 470ua 117500 | 42000 | 462 46 39 62 10 41 15 55 80 | Me1 | 5
LPFC 2020-6 P 1.7x4 | 17 500 | 42 000 718
USFC 2040-1 | Clearance 0.7x2 4490 | 8640 89 41
UPFC 2040-1 P 20 0.7x2 4490 | 8640 138 41
USFC 2040-3 | Clearance 1.7x2 9620 | 21 000 211 81
1 4 2 M . 4 M6x1 .
UPFC 2040-3 P 40 3.175 20.75 17.4 1 7% 9620 | 21 000 328 81 38 58 0 0 5 5.5 8 6x 55
USFC 2040-6 |Clearance 1.7x4 | 17 500 | 42 000 409 81
UPFC 2040-6 P 1.7x4 | 17 500 | 42 000 636 81
USFC 2060-1 | Clearance 0.7x2 4490 | 8640 78
UPFC 2060-1 P 0.7x2 4490 | 8640 121
USFC 2060-2 | Clearance 60 | 3178 1 2075 | 174 ) g4 | 8140 [ 17300 | 151 %8 % %8 10 40 52 12:3 5 48 | Mex1 5
UPFC 2060-2 P 0.7x4 8 140 | 17 300 235
Notes: 1. For the LSFC and USFC type ball screws, the axial rigidity K in the table above is the theoretical values obtained from 2. The right turn screw is the standard. Please consult NSK for the left turn screw.
the elastic deformation between screw groove and ball when the axial load is 30% of the basic dynamic load rating (C,). 3. The models marked with * (asterisk) are available in the FA type standard ball screws with finished shaft end.
For the LPFC and UPFC type, the rigidity is the theoretical value when the preload is 10% of the basic dynamic load 4. Preload system: P; Oversize ball preload (See page B5.)

rating (C,) and an axial load is applied to it. Refer to the "Technical Description" (page B37) if the rigidity and preload differ
from the conditions above, or when the deformation of the ball nut body must be considered.
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End cap type NSK |

30°__ 30°
4-¢ X drill thru
- ] \4 © L ©
<|S | || S| o] @ <|$ _ _ %ﬁ 3R
Q - Q
< SN8Y {1 RSSTes SN NN
[
AES
E|B L
L
LSFC, LPFC USFC, UPFC
Unit: mm
. . |Ball circle . |Heiewnsulels| Basic load rating (N) |Axial rigidity Ball nut dimensions
Model No. | Preload Shaft dia.| Lead | Balldia. |™~ y ™"|Root dia.| Tymg Dynamic| Static K Nut entire| ~ Nut Flanged | Flanged | Flanged dimension | Endcap | Bolt hole [ Bolt hole | ;1. | Qil hole
* | system X length | diameter | diameter | width dimension |dimension| PCD position
d I D, d, d Circuits C, Co, (N/um) L D A B H K E X W Q T
LSFC 2525-3 | Clearance 1.7x2 | 14 400 | 32 800 293
LPFC 2525-3 P 1.7x2 | 14400 | 32800 456
LSEC 2525-6 | Clearance 25 3.969 26.0 21.9 17%4 | 26100 | 65 600 568 55 47 74 12 49 — 13 6.6 60 M6x1 6
LPFC 2525-6 P 1.7x4 | 26 100 | 65600 883
USFC 2550-1 | Clearance 0.7x2 6700 | 13500 109 50
UPFC 2550-1 P 0.7x2 6700 | 13 500 170 50
USFC 2550-3 | Clearance 1.7x2 | 14400 | 32800 264 100
UPEC 2550-3 P 25 50 3.969 26.0 21.9 17x2 | 14400 | 32 800 212 100 46 70 12 48 63 13 6.6 58 M6x1 7
USFC 2550-6 | Clearance 1.7x4 | 26 100 | 65600 512 100
UPFC 2550-6 P 1.7x4 |26 100 | 65 600 796 100
USFC 2580-1 | Clearance 0.7x2 6700 | 13500 94
UPFC 2580-1 P 0.7x2 6700 | 13 500 147
75 46 70 12 48 63 145 6.6 58 M6x1 6
USFC 2580-2 | Clearance 80 3.969 26.0 219 0.7x4 | 12200 | 27 000 184 *
UPFC 2580-2 P 0.7x4 | 12 200 | 27 000 285
LSFC 3232-3 | Clearance 1.7x2 | 21000 | 51600 366
LPFC 3232-3 P 1.7x2 | 21000 | 51600 570
LSEC 3232-6 | Clearance 32 4.762 33.25 28.3 174 | 38100 1103 000 209 70 58 92 12 60 — 16 9 74 M6x1 5.5
LPFC 3232-6 P 1.7x4 | 38100 |103 000 1104
USFC 3264-1 | Clearance 32 0.7x2 9800 | 20900 143 62
UPFC 3264-1 P 0.7x2 9800 | 20900 222 62
USFC 3264-3 | Clearance 1.7x2 | 21000 | 51600 329 126
UPEC 3264-3 P 64 4.762 33.25 28.3 17x2 | 21000 | 51600 512 126 58 92 12 60 82 15.5 9 74 M6x1 7.5
USFC 3264-6 |Clearance 1.7x4 | 38100 (103 000 636 126
UPFC 3264-6 P 1.7x4 | 38100 |103 000 991 126
LSFC 4040-3 |Clearance 1.7x2 | 33500 | 86 500 455
LPFC 4040-3 P 1.7x2 | 33500 | 86 500 708
85 73 114 15 75 — 19.5 N 93 M6x1 6.5
LSFC 4040-6 |Clearance 40 40 6.350 41.75 36.2 1.7x4 | 60 800 | 173 000 880 *
LPFC 4040-6 P 1.7x4 | 60800 |173 000 1370
LSFC 5050-3 | Clearance 1.7x2 | 50 000 [135 000 560
LPFC 5050-3 P 1.7x2 | 50 000 [135 000 871
. . . 107 90 135 20 92 — 215 14 112 M6x1 7
LSFC 5050-6 |Clearance 50 50 7.938 52.25 44.1 1.7x4 | 90 800 (270 000| 1 084 *
LPFC 5050-6 P 1.7x4 | 90 800 (270 000| 1688
Notes: 1. For the LSFC and USFC type ball screws, the axial rigidity K in the table above is the theoretical values obtained from 2. The right turn screw is the standard. Please consult NSK for the left turn screw.
the elastic deformation between screw groove and ball when the axial load is 30% of the basic dynamic load rating (C,). 3. The models marked with * (asterisk) are available in the FA type standard ball screws with finished shaft end.
For the LPFC and UPFC type, the rigidity is the theoretical value when the preload is 10% of the basic dynamic load 4. Preload system: P; Oversize ball preload (See page B5.)

rating (C,) and an axial load is applied to it. Refer to the "Technical Description" (page B37) if the rigidity and preload differ
from the conditions above, or when the deformation of the ball nut body must be considered.
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NSK

1. HMD Type for High-Speed Machine Tools B495
2. HMIS Type for High-Speed Machine Tools B499
3. HVIC Type for High-Speed Machine Tools B503
4. BSL™ Type for Miniature Lathes B509
5. For High-Load Drives

5.1 HTF-SRC Type B513

5.2 HTF-SRD Type B517

5.3 HTF Type B521
6. For Contaminated Environments

6.1 VSS Type B533

6.2 Ball Screw with X1 Seals for Contaminated  B537
Environments and Grease Retention

7. TW Series for Twin-Drive Systems B541
8. For High Precision Machine Tools

8.1 Hollow Shaft Ball Screws B542

8.2 Nut Cooling Ball Screws B547

9. ND Series for Nut-Rotatable Drives B551

10. X Series for Robots B559

11. Ball Screw with L1 Seal designed for B571

Minimal Grease Splatter
12. Equipped with "NSK K1™" Lubrication Unit B575
13. Special Ball Screws B581

B-3-3 Dimension Table and Reference Number
of Application-Oriented Ball Screws
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NSK

{>Features and application examples of application-oriented ball screws

Applications Shape Features Applications Page
Machining centers
. Highly dustproof: Particle penetration Combined machine tools
Contaminated ratio reduced to less than 1/30 of existing | NC lathes
Environments | Ball Screw standard seals. Woodworking machines | g7
and Grease | with X1 Seals Superior grease retention: Can reduce Laser cutting machines
Retention lubricant gonsumptlon, also Aeffectlve at Graphite milling
suppressing grease splattering. machines
Tire molding machines
Controlled screw lead accuracy and Machining centers
TwiinBiive variation of preload torque for twin drive. | Combined machine
TW Series Improved axial rigidity, expected life and | tools B541
Systems controllability by the paired up two ball- | Large-size machine
screw driving systems tools
High-precision die
Suppress thermal deformation by cooling | processing machines
the shaft center High-precision
Hollow Shaft Prevent the machine base from combined machine B542
Ball Screws deforming due to thermal expansion. tools
NSK special support units and seal units | High-precision
High- are available. machining centers
Precision High-precision lathes
Lechige Due to the simple nut cooling setup, H|gh-pr§C|5|on die
Tools o . ] : processing machines
cooling is achieved simply by attaching " y .
o . High-precision combined
. piping to the thermal displacement '
Nut Cooling machine tools
control nut. High-precision B547
Ball Screws Cooling just as effective as core cooling gnpre
- . machining centers
Insulation to prevent heat from affecting . "
High-precision lathes
the table. )
Large machine tools
Angular cqntact support bearings are Woodworking machines
integrated into the ball nut. . .
] . ) Laser cutting machines
Two or more ball nuts can be installed in )
Nut- ) Electronic component
NDT and a single ball screw shaft. .
Rotatable mounting devices B551
NDD Type The NDD type ball screws can surpass Liauid crystal disol
Ball Screws the critical speed. quic crystal display
N transfer equipment
A special vibration damper enables long- !
Transfer equipment

stroke-high-speed operation.

A ball screw and a ball spline are made in one
shaft, combining a drive and guide system.

SCALA type robots

life than standard seal under
contaminated environments.

Tire molding machines
Transfer equipment

Applications Features Applications Page
High-speed operation: 64 to 120 m/min .
Rigidity: 5% greater than the HMC High-speed
series. machining centers
: : e High-speed
High-load carrying capacity: 7% greater 3 .
HMD Type thgn the HMCytyge pactty: 7% g combined machine | B495
New recirculation system reduces the '(quls d
noise level by 5 dB or more compared & Mok .
with the HMC type processing machine
Fine lead: 5 to 12 mm
High-speed operation: 25 to 50 m/min Machining centers
Hih Speed B Tl | o e
. processing machine
Machine HMS Type screws NC lathes Ba99
Tools New recirculation system reduces the Combined machine
noise level by 5 dB or more compared tools
with the Tube type.
High-speed: 40 to 120 m/min Highﬁpeed
Rigidity: 30% greater than existing tube lT‘a(I; mmgdcenters
HMC T type ball screws 9 ;pej hi B503
ype High-Load carrying capacity: 14% greater cor? ined machine
than existing tube type ball screws g’.o s d .
Noise reduced by small-diameter balls ' Moid processing
machines
Compact nut: 50% less ball nut volume Srmall lathes
than NSK existing products. Multi-axis lathes
Small Lathes |BSL Type High-dust protection by thin plastic seal Small machinin B509
Special high-load capacity ball screw centers 9
support bearings are available.
st
High-speed operation by high-speed mjachines 9
HTF-SRC rotation: 930 mm/sec Servo press B513
T Even load distribution to balls in the ball P
ype machines
nut for high-load drive Press brake
Improved durability by NSK S1 Bending machines
Clamping axis of
High-load capacity injection molding
. . . machines
ngh-Load HTF-SRD ngh-speed operation by large screw Die cast machines B517
Drives Type lead: 1 600 mm/sec Punch presses
Improved durability by NSK S1 Lifting and lowering
devices
High-load capacity Injection molding
Even load distribution to the balls in a ball gicszlr:\faschines
HTF T nut for high-load drive Press fittin B521
vype Improved durability by NSK S1 o e
Provide a wide range of screw diameter Lifting and lowerin
and lead combinations. 9 9
machines
High dust-resistant performance: Woodworking machines
Reduces particle penetration rate to less Laser cuttin gmachmes
Contaminated VSS T than 1/15 (compared with standard seal). Granhite mn?in machines | B533
Environments ype More than four times longer service P 9

B493

. A ball screw nut, a ball spline nut and support | Electronic-
Robots 3 Series bearings are combined to the unit. component B559
Hollow shaft has an effect for weight saving. | mounting systems
The hollow can be used for wiring and piping.
Amount of splattered grease : 1/10 or Electronic component
_ less (compared with standard seal) mounting devices
Ball Screw with L1 Seal Reduced grease-splattering helps Semiconductor/Liguid crystal
designed for Minimal maintaining machines and working display manufacturing equipment B571
Grease Splatter environment clean. Food processing/Medical
It can be fitted to Compact FA Series and | equipment
High Speed SS Series later. Transfer equipment
Long-term, maintenance-free operation Automotive manufacturing machines
Maintains lubrication efficiency for Woodworking machines
A A @ @ a prolonged time in contaminated Laser cutting machines
Equ”_)pe_d W'th_ NSKK1 environments Semiconductor/Liquid crystal B575
Lubrication Unit Does not pollute the environment dispay manfacturing equipment
Made of compatible material with the Food processing/Medical
FDA regulations is also available. equipment
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B-3-3.1 HMD Type for High-Speed Machine Tools

This product is being applied for a patent. The
newly developed ball recirculation components,
the end-deflector and middle-deflector,
have greatly contributed for the substantial
improvements in the maximum rotational speed
and noise level compared to the HMC type.

1. Features

@ High speed

The permissible rotational speed (d-n value)
has greatly increased to 160 000 compared with
135 000 of the HMC type.

@ Low noise

Noise reduced by 5 dB or more compared
with the HMC type ball screws for high-speed
machine tools.

@ Nut mounting dimensions

The ball nut diameters are the same as those of
the HMC type.

2. Specifications

(1) Recirculation system

Fig.1 shows the structure of the middle-deflector
recirculation system of the HMD type.

Middle deflector

End deflector

Ball screw shaft  Bg| recirculation hole

Fig. 1 Structure of middle-deflector recirculation system

(2) Accuracy grade and axial play
The available standard accuracy grade and axial
play are as follows. Please consult NSK for other
grades.
Table 1 Accuracy grade and axial play
Accuracy grade || C3, C5
Axial play || 0 mm (preloaded)
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(3) Allowable d-n value and the criterion of
maximum rotational speed
Allowable d-n value and the criterion of
maximum rotational speed are shown below.
Please consult NSK if the rotational speed
exceeds the permissible range below.
Allowable d-n value: 160 000 or less
Criterion of maximum rotational speed
14 000 min
Note: Please also review the critical speed.
See "Technical Description: Permissible
Rotational Speed" (page B47) for details.

(4) Options

@ For twin-drive systems (See page B541.)
Upon request, the variations in lead accuracy
and preload torque between two ball screws
of a pair of the TW series are controlled for the
further improvement of the reliability.

@ Hollow shaft ball screw (See page B542.)

@ Nut cooling ball screw (See page B547.)

The temperature rise and measures against
thermal expansion of ball screw driving
mechanism are the most challenging for high-
speed machine tools. We recommend using
core forced cooling or nut cooling for the HMD
type.

(5) Seal

Compact, thin plastic seal is available. Nut
outside diameter is compact compare with the
return tube recirculation system.

3. Design precautions

For general precautions regarding ball screws,
refer to "Design Precautions" (page B83) and
"Handling Precautions" (page B103).

NSK

4. Product categories
The HMD type has a model as follows.

Table 2 HMD type product categories

Nut model Shape Flange shape Nut shape Preload system
Z-Preload
Flanged . .
EM . Circular (medium
Circular I
preload)

5. Structure of model number and reference number
The followings describe the structure of "Model number" and "Reference number for ball screw".

{Model number

EM 40 20- 6E

Nut model: EM Effective turns of balls

Screw shaft diameter (mm)

Lead (mm)

{Reference number for ball screw

W 4007 - %% Z

Product code ‘

Screw shaft diameter (mm)

Effective threaded length (in the unit of 100 mm)

NSK design serial number

Preload code: Z; Z-preload

XT-

Lead (mm)

Axial play code: Z

5 Z 20

Accuracy grade: C3 or C5

Hollow shaft specification

Ball screw specification/appearance

Middle-deflector recirculation system

6. Handling Precautions

Maximum operating temperature: 80°C

If using NSK K1, operating temperature should
not exceed 50°C. Refer to "Designing Precautions"
(page B83).
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HMD Type for high-speed machine tools NSK |

6-¢X drill thru
¢Yc'bore, Zdepth

T Rc 1/8 Thin plastic seals
(oil hole) (both ends)
- il
S pe W t o § |
7 | | \ ©
s : - - : R
) | | -
| 1
n=a
L
Unit: mm
. . Basic load rating (N) __|Axial rigidity Ball nut dimensions Bolt hole |Oil hple Max. feeding
Model No. Shaft dia. Lead Root dia. Dynamic Static Nut length Nut Flange Flange Flange Bolt hole size PCD  |position speed
K dia. dia. width size
d ! d G, Co, (Nfum) L D A B H X y z w T {m/min)
EM4016-4E 16 34.1 57 100 130 000 1020 160 64
EM4020-6E 20 34.4 66 900 165 000 1340 150 80
40 — 86 128 18 96 11 17.5 11 106 M
EM4025-6E 25 34.1 79 100 191 000 1370 182 100
EM4030-6E 30 34.1 79 100 191 000 1350 213 120
EM4516-4E 16 39.1 59 600 145 000 1060 160 56
EM4520-6E 45 20 394 69 100 186 000 1470 150 92 134 18 102 11 17.5 11 112 11 70
EM4525-6E 25 39.1 82 500 213 000 1510 182 88
EM5016-4E 16 441 61 800 160 000 1150 160 51
EM5020-6E 20 44.4 73200 206 000 1600 150 64
50 — 98 140 18 107 11 17.5 11 118 M
EM5025-6E 25 441 85 600 235 000 1620 182 80
EM5030-6E 30 441 85 600 235 000 1630 213 96
EM6316-4E 63 16 55.2 111 000 339 000 1600 170 122 180 28 138 18 26 17.5 150 14 40

Notes: 1. The right turn screw is the standard. Please consult NSK for left turn screws.
2. Rigidity listed under the column K is the value when a 5% of basic dynamic load rating is applied as the preload.
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B-3-3.2 HMS Type for High-Speed Machine Tools

1. Features

@ High speed

The permissible rotational speed (d-n value)
has greatly increased to 160 000 compared with
100 000 for tube type screws.

@ Low noise

By adopting SRC recirculation system, noise
reduced by 5 dB or more compared with tube
type screws.

@ Nut mounting dimensions

The ball nut diameters are the same as those of
tube type screws.

2. Specifications

(1) Recirculation system

Fig.1 shows the structure of the SRC recirculation
system of the HMS type.

Fig. 1 Structure of SRC recirculation system

(2) Accuracy grade and axial play
The available standard accuracy grade and axial
play are as follows. Please consult NSK for other
grades.

Table 1 Accuracy grade and axial play

Accuracy grade || C3, C5
Axial play

0 mm (preloaded)
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(3) Allowable d-n value and the criterion of
maximum rotational speed
Allowable d-n value and the criterion of
maximum rotational speed are shown below.
Please consult NSK if the rotational speed
exceeds the permissible range below.
Allowable d-n value: 160 000 or less
Criterion of maximum rotational speed
15000 min’
Note: Please also review the critical speed.
See "Technical Description: Permissible
Rotational Speed" (page B47) for details.

(4) Options

@ For twin-drive systems (See page B541.)
Upon request, the variations in lead accuracy
and preload torque between two ball screws
of a pair of the TW series are controlled for the
further improvement of the reliability.

@ Hollow shaft ball screw (See page B542.)

@ Nut cooling ball screw (See page B547.)

The temperature rise and measures against
thermal expansion of ball screw driving
mechanism are the most challenging for high-
speed machine tools. We recommend using
core forced cooling or nut cooling for the HMS
type.

3. Design precautions

For general precautions regarding ball screws,
refer to "Design Precautions" (page B83) and
"Handling Precautions" (page B103).

NSK

4. Product categories
The HMS type has a model as follows.

Table 2 HMS type product categories

Nut model Shape Flange shape Nut shape Preload system
Z-Preload
Flanged . .
ZFRC . Circular (medium
Circular I
preload)

5. Structure of model number and reference number
The followings describe the structure of "Model number" and "Reference number for ball screw".

{Model number

ZFRC 40

Nut model: ZFRC

Screw shaft diameter (mm)

10 -

Effective turns of balls”

Lead (mm)

* In the case of Z-preload, the amount shown is twice the effective turn of balls.

{Reference number for ball screw

W4007 %% ZRCT-C5Z10

Product code
Screw shaft diameter (mm
m)

Effective threaded length (in the unit of 100 mi

NSK design serial number

Preload code: Z; Z-preload

Lead (mm)

Axial play code: Z

Accuracy grade: C3 or C5

Hollow shaft specification

SRC recirculation system

6. Handling Precautions

Maximum operating temperature: 60°C

If using NSK K1, operating temperature should
not exceed 50°C. Refer to "Designing Precautions"
(page B83).
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HMS Type for high-speed machine tools

NSK

Seals
(Both sides)

¢d
$Dg6

6-¢ X drill thru Q§
C'bore ¢Yx Z &
D).
; u\.\ ‘
Q L %ﬁd |
(oil hole) R
D) >
450 ‘%%5"
G
A ) i Basic load rating (N ial rigidi
Vodel No. Shaft dia. Lead Root dia. Effe%ﬁ;ums Dynamic S?a(tic) Axial zgldl'fy

d I a ro>\jvs C, Con (N/um)
ZFRC3205-10 32 5] 29.2 2.5%x2 18 500 56 100 840
ZFRC3210-10 32 10 26.4 2.5%2 46 300 108 000 920
ZFRC4010-10 40 10 34.4 2.5x2 52 000 137 000 1090
ZFRC4012-10 40 12 34.1 2.5%x2 61 000 155 000 1110
ZFRC4508-10 45 8 40.5 2.5%x2 37 300 118 000 1160
ZFRC4510-10 45 10 39.4 2.5%2 54 200 155 000 1210
ZFRC4512-10 45 12 39.1 2.5x2 64 200 177 000 1230
ZFRC5010-10 50 10 44.4 2.5%x2 57 700 175 000 1320
ZFRC5012-10 50 12 43.2 2.5%x2 77 600 214 000 1360
ZFRC6312-14 63 12 56.2 3.5x2 115 000 386 000 2 250

Notes: 1. The right turn screw is the standard. Please consult NSK for left turn screws.

2. Rigidity listed under the column K is the value when a 5% of basic dynamic load rating is applied as the preload.
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Unit: mm
Ball nut dimensions Bolt hole | Oil hole | Max. feeding
L D A B G X Y V4 4% Q (m/min)

89 58 85 12 32 6.6 11 6.5 71 M6x1 25
163 74 108 15 41 9 14 8.5 90 M6x1 50
166 82 124 18 47 11 17.5 1 102 Rc1/8 40
192 86 128 18 48 1 17.5 11 106 Rc1/8 48
136 82 124 18 47 11 17.5 11 102 Rc1/8 28
166 88 132 18 50 11 17.5 11 110 Rc1/8 35
192 90 132 18 50 11 17.5 11 110 Rc1/8 42
166 93 135 18 51 1 17.5 11 113 Rc1/8 32
198 100 146 22 55 14 20 13 122 Rc1/8 38
244 115 161 22 61 14 20 13 137 Rc1/8 30
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B-3-3.3 HMC Type for High-Speed Machine Tools

This product is being applied for a patent.

1. Features

@ High-speed traveling

High helix leads of 16 mm to 36 mm are used.
Furthermore, the ball recirculation return tube is
reinforced to make a high-speed traveling of 40
to 120 m/min. possible.

@ High rigidity, high load carrying capacity
Double start thread increases the number of
effective turns of balls, and a smaller ball size
increases the number of the balls. Together they
contribute to have high rigidity and high load
carrying capacity, despite the high helix lead.

@ Compact nut

The size of nut diameter and length were
reduced.

2. Specifications

(1) Ball recirculation system

The ball recirculation circuits and grooves are
suited for high-speed operation. Structure of
recirculation system is shown in Fig. 1.

Return tube Screw shaft

.q‘t‘.‘
“a‘n%‘a

AX N\
///"g
q.ﬂf*l

2Lsisiell
kel

Fig. 1 Structure of return tube recirculation system

(2) Accuracy grades and axial play

Standard accuracy grades and axial play are
shown in Table 1. Please consult NSK for other
grade.

Table 1 Accuracy grades and axial play

Accuracy grade|| C3, C5

Axial play || 0 mm (preloaded)

(3) Options
@ Equipped with NSK K1 lubrication unit
Optional NSK K1 lubrication unit, molded from
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resin and impregnated with lubrication oil, is
available. Please consult NSK when using NSK K1.
@ For twin-drive systems (See page B541.)
Upon request, the variations in lead accuracy
and preload torque between two ball screws
of a pair of the TW series are controlled for the
further improvement of the reliability.
@ Hollow shaft ball screw specifications (See
page B542.)
The temperature rise and measures against thermal
expansion of ball screw driving mechanism are the
most challenging for high-speed machine tools. For
the HMD type ball screws, we recommend to utilize
the hollow for forced cooling system.
@ For a vertical axis ball screw
For a vertical axis ball screw, which constantly
supports the load of vertical axis system, a high
load capacity ball screw is required. A high load
capacity type with compact design is available for
the nut models I and II in the dimension tables.
For details, please consult NSK.

(4) Allowable d-n value and the criterion of
maximum rotational speed
Allowable d-n value and the criterion of maximum
rotational speed are shown below. Please
consult NSK if the rotational speed exceeds the
permissible range below.
Allowable d+n value: HZC, HDC; 100 000 or less
HZF, HDF; 135 000 or less
Criterion of maximum rotational speed: 3 750 min™
Note: Please also review the critical speed. See
"Technical Description: Permissible Rotational
Speed" (page B47) for details.

4000~
— [ Ball screw for high
£ L speed machine tools
g 3500 (HZF, HDF)
bt L
®
2
& 3000
g
S [
5 | s
-é 2500 .~
© L ~o
g Ball screw for hlgh ~~ ¢n: 100000
£ 2000 (- speed machinetools ¥~
= ~ (HZC, HDC) S~
< L ..

H 15001 Otherball * "+ - dn:70 000
Flg' 2 screw series el
Comparison r

.
of permissible 1000 5 50
rotational speed Screw shaft dia. (mm)

NSK

(5) Other specifications

For other specifications not listed in the
dimension tables such as high-speed, high-load
capacity, and NSK K1 installed type, please
consult NSK.

3. Design precautions

For general precautions regarding ball screws,
refer to "Design Precautions" (page B83) and
"Handling Precautions" (page B103).

4. Product categories
HMC type has two different preload systems
with several models (Table 2).

Table 2 HMC type product categories

Nut model Shape Flange shape Preload system
HzC Flanged Z-preload
HZF Circular I (medium preload)
HDC Flanged D-preload
HDF Circular I (medium preload)

5. Structure of model number and reference number

The followings describe the structure of "Model number" and "Reference number for ball screw".

<Model number

HZF 3

Nut model: HZC, HZF, HDC, HDF

Screw shaft diameter (mm)

1

o

T Effective turns of balls

Lead (mm)

{Reference number for ball screw

W3605 *% ZXT-C52Z

Product code
Screw shaft dlameter (mm)
mm)

Effective threaded length (in the unit of 100

Design serial number

Preload code : Z, Z-prelord; D, D-preload (page B5)

16
Lead (mm)

Axial play code: Z (page B20)
Accuracy grade: C3, C5 (page B37 to B42)

Hollow shaft ball screw

Appearance/specification code

B504




' HMC Type for high-speed machine tools NSK |

6-¢X drill thru B/2) Sels B/2 Seals
v &
¢ Ycbore, {oth ends) {both ends)
= | sl S < o= ~ MR-
i , ey § - *': = N ol N é RIS §
B E B F
L L
Nut model I (offset preload) Nut model I (offset preload)
Unit: mm
) Basic load rating (N) Axial rigidity Ball nut dimensions !
. . |Effective - - - Max. feeding
Model No. Shaft dia. | Lead Root dia. | 1 Nut | Dynamic | Static K (N/um) Nut entire | Nutdia. |Flange dia.| Flange |Nutlength Bolt hole demensions Bolt hole speed
balls | Mo%! 5%C, | 10%C length width PCD 1 ymin)
d I d G G © % © % L D A B F X 4 Z w

HZF3616-5 78 120 98 60
HZC3616-5 . 16 315 B I 40200 | 102000 | 1130 1420 134 71 113 18 116 11 17.5 11 91 2
HZF3620-3.5 94 136 114 75
HZC3620-3.5 20 30.4 &% I 44000 98 500 830 1 050 121 78 120 18 103 11 17.5 11 %8 56
HZF4016-5 79 121 99 54
HZC4016-5 16 36.5 5 I 41200 | 112000 | 1230 1550 134 76 118 18 116 11 17.5 1M 9% 40
HZF4020-3.5 96 138 116 67
HZC4020-3.5 40 3.5 I 46 100 | 107 000 900 1130 121 a2 124 103 102 50
HZF4020-5 20 344 96 138 8 " 175 " 116 67
HZC4020-5 5 I 62 600 | 153000 | 1260 1590 161 a2 124 143 102 50
HZF4516-5 16 205 B I 43800 | 127000 | 1340 1690 134 82 124 18 116 11 17.5 11 102 48
HZF4516-7.5 ' 7.5 62 100 | 191 000 | 1960 2 470 187 128 22 165 14 20 13 104
HZF4520-3.5 &5 I 47 600 | 120 000 990 1240 122 98 140 104 Ui €
HZC4520-3.5 88 130 108 44
HZF4520-5 45 20 394 98 140 18 1 17:5 1 118 60
HZCaR20% 5 I | 64700 | 170000 | 1380 | 1740 162 o 130 144 108 " .
HZF4525-3.5 101 143 121 75
HZC4525-3.5 25 39.1 &5 I 56 800 | 137000 | 1010 1280 141 9 134 18 123 11 17.5 11 112 56
HZF5020-3.5 3.5 I 50400 | 133000 | 1080 1360 122 101 143 104 121 o4
HZC5020-3.5 95 137 115 40
HZF5020-5 20 4.4 101 143 8 " 17.5 " 121 54
HZC5020-5 5 I 68500 | 191000 | 1520 1910 162 %5 137 144 115 20
HZF5025-3.5 103 145 123 67
HZC5025-3.5 50 . " 35 I 58900 | 152000 | 1100 1390 141 o3 140 5 123 ; s y 118 50
HZF5025-5 ’ 103 145 ’ 123 67
HZC5025-5 5 I 80100 | 216000 | 1540 1940 191 98 140 173 118 50
HZF5030-3.5 103 145 123 81
HZC5030-3.5 30 441 3.5 I 58900 | 152000 | 1100 1390 159 %8 140 18 141 11 17.5 1M 118 60
HZF5520-3.5 &5 I 51600 | 145000 | 1150 1450 122 104
HZF5520-5 20 494 B I 70200 | 208000 | 1630 2 050 162 103 148 18 144 1 7.5 1 123 49
HZF5525-3.5 55 39 I 62600 | 165000 | 1190 1 560 141 123
HZF5525-5 43 il 5] I 85 000 | 238000 | 1680 2120 191 o= 147 (i 173 1 175 1 = el
HZF5530-3.5 30 49.1 8.5 I 62 600 | 165000 | 1190 1 560 159 105 147 18 141 11 17.5 11 125 73

Notes: 1. Ball screws of 32 or 36 mm lead have triple start threads. Others have double start threads.
2. Rigidity listed under the column 5%Ca is the value when a 5% of basic dynamic load rating is applied as the preload.
Similarly, those listed under the column 10% Ca means a 10% of basic dynamic load rating is applied.
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' HMC Type for high-speed machine tools NSK |

6-¢X drill thru B2
—

A
|

Nut model II (double nut spacer, preload)
(the figure indicates use of double start threads)

Unit: mm
Effective Basic load rating (N) Axial rigidity Ball nut dimensions Max.
Model No Shaft dia. Lead Root dia. wms of Nut | Dynamic | Static K(N/um) Nut entire } Flange | Flange |Nutlength| Spacer ) Bolt hele| feeding
' balls model 5%C 10%C length Nut dia. dia. width dimensions Bolt hole size PCD speed
d ! d G Coo e e L D S A B F E X 4 z W__| (m/min)
HDF3620-5 94 76 136 114 75
36 20 30.4 5 I 59800 | 138000 | 1160 1460 191 18 77 5 " 17.5 "
HDC3620-5 78 60 120 98 56
HDF4025-5 98 80 140 118 84
25 34.1 5 I 74000 | 175000 | 1320 1660 228.5 18 91 135 " 17.5 T
HDC4025-5 86 68 128 106 63
HDF4030-5 98 80 140 118 101
30 34.1 5 I 74000 | 175000 | 1320 1660 248 18 104 8 " 17.5 "
HDC4030-5 40 86 68 128 106 75
HDF4032-7.5 96 78 142 118 108
32 34.4 7.5 I 88700 | 230000 | 1920 2420 265 22 109 1 14 20 13
HDC4032-7.5 82 64 128 106 80
HDF4036-4.5 36 34.4 4.5 I 57200 | 138000 | 1170 1480 200 96 78 138 18 83 4 11 17.5 11 116 120
HDF4525-5 101 83 143 121 75
25 39.1 B) I 77200 | 197000 | 1430 1800 228.5 18 91 135 11 17.5 11
HDC4525-5 92 74 134 112 56
HDF4530-5 101 83 143 121 90
30 39.1 5 I 77200 | 197000 | 1430 1800 248 18 104 8 " 175 11
HDC4530-5 45 92 74 134 112 67
HDF4532-7.5 98 80 144 120 96
32 39.4 7.5 I 91700 | 256 000 | 2090 2 630 266 22 109 11 14 20 13
HDC4532-7.5 88 70 134 110 71
HDF4536-4.5 36 394 4.5 I 59 100 | 155000 | 1280 1620 200 98 80 140 18 83 4 I 1756 N 118 108
HDF5030-5 103 85 145 123 81
30 441 5 I 80 100 | 216000 | 1540 1940 249 18 104 8 " 1756 "
HDC5030-5 50 98 80 140 118 60
HDF5032-7.5 101 83 147 123 86
32 44.4 7.5 I 97 100 | 286000 | 2270 2 860 266 22 109 1 14 20 13
HDC5032-7.5 95 77 141 117 64
HDF5530-5 55 30 49.1 5 I 85000 [ 238000 [ 1680 2120 249 105 87 147 18 104 8 11 17.5 11 125 73
HDF5532-7.5 32 49.4 7.5 I 99500 | 313000 | 2420 3050 266 103 85 149 22 109 11 14 20 13 125 78

Notes: 1. Ball screws of 32 or 36 mm lead have triple start threads. Others have double start threads.
2. Rigidity listed under the column 5%Ca is the value when a 5% of basic dynamic load rating is applied as the preload.
Similarly, those listed under the column 10%Ca means a 10% of basic dynamic load rating is applied.
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B-3-3.4 BSL™ Type for Miniature Lathes

1. Features

@ Prompt delivery

Screw shaft configuration and ball nut shape are
standardized for prompt delivery.

@ High speed and low noise

Adoption of end-deflector recirculation system
realized high-speed operation with low noise.

@ Excellent dust resistance

Thin plastic seal and specially designed ball
grooves prevent the entry of foreign matters.

2. Specifications

(1) Ball recirculation system

End-deflector recirculation system has features
of high-speed, low-noise operation and compact
ball nut. The structure of recirculation system is
shown in Fig.1.

End deflector

G
scens)
SIALAL SOV

Ball screw shaft

Fig. 1 Structure of end-deflector recirculation system

(2) Accuracy grade and axial play

The available standard accuracy grade and axial
play are as follows. Please consult NSK for other
grades.

Table 1 Accuracy grade and axial play

Accuracy grade || C5

Axial play || 0 mm (preloaded)
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(3) Allowable d-n value and the criterion of
maximum rotational speed
Allowable d-n value and the criterion of
maximum rotational speed are shown below.
Please consult NSK if the rotational speed
exceeds the permissible range below.
Allowable d-n value: 180 000 or less
Criterion of maximum rotational speed
:4 000 min
Note: Please also review the critical speed.
See "Technical Description: Permissible
Rotational Speed" (page B47) for details.

(4) Options

Optional NSK K1 lubrication unit, molded
from resin and impregnated with lubrication
oil, supplies fresh oil onto ball rolling surface,
ensuring long-term, maintenance-free operation.
Please consult NSK when using NSK K1.

3. Design Precautions

When designing the screw shaft end, one end of

the shaft must meet either one of the following

conditions. If not, we cannot install the ball nut

on the screw shaft.

« Cut the ball groove through to the shaft end.

*The diameters of bearing journals and the
gear or pulley seat must be less than the root
diameter of ball groove "dr" specified on the
dimension table.

Special bearings which have higher-load

carrying capacity are available.

For general precautions regarding ball screws,

refer to "Design Precautions" (page B83) and

"Handling Precautions" (page B103).

NSK

4. Product categories
The BSL type has a model as follows.

Table 2 BSL type product categories

Nut model

Flange shape Preload system

BSL

P-Preload
(Slight preload)

Circular I

5. Structure of model number and reference number

The followings describe the structure of "Model number" and "Reference number for ball screw".

{Model number

BSL 20 05

1] L

Nut model: BSL

Screw shaft diameter (mm)

Lead (mm)

{Reference number for ball screw

W 2005- %% PSS-C525

Effective threaded length (in the unit of 100 mm

Product code T
Screw shaft diameter (mm)
)

NSK design serial number

Preload code: P; P-preload (page B5)

6. Handling Precautions

Maximum operating temperature: 80°C

If using NSK K1, operating temperature should
not exceed 50°C. Refer to "Designing Precautions"
(page B83).

Lead (mm)

Axial play code: Z (page B20)

Accuracy grade: C5 (page B37 to B42)

End-deflector recirculation system
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' BSL™ Type for small lathes NSK |

44X drill thru - 800 Thin plastic seals N K
#Yc'bore, Zdepth (both ends) o
o :
141 g 4 3
s © g
H e I G B = 8 )5 B 3 g
H 3 ! ‘ " 3
| L
- B % | \F
8 - — - — - — - - _————— - — - —H—
u — ‘ !
| -
/|| B 3
Ly|Ls| | Min.Ls Lio'8™
15 | 15 Lo %0
yr M6x1 (Ls) (L2) Min. Ls Max. Ly (Le)
(oil hole) L Max. L
Unit: mm
Basic load rating (N) Ball nut dimensions Shaft configuration and dimensions (reference)
Shaft| Lead | Root | Dynamic | Static | External dimensions | Bolt hole dimensions | Qil hole Shaft dimension Exclusive bearing N| Basic | Permissble
_ . I dynamic | gl oad
Model No. dia. dia. Bearing load
L L Ll reference rating g’,
1 e number —
d ! d C, Co. D|IA|H|B|L|W| X Y| Z T d, d, | d | di |max.max) Lo | Ls {min)lmin)l Ls| Lo | Ls | Lo L, | K M F C, (N)
BSL2005 5 [17.2| 8920(16300| 36 | 63 | 38 37 | 49 6.5 o 3|20
20 12 6.6 | 11| 6.5 15 12|15 14.3 500| 500 |66 |20 9114 110.15[ 1.15{ 17 [ M15x1.0 | 15TAC47C| 47 | 21 900|26 600
BSL2006 6 | 16.4|11900(20000| 40 | 65 | 42 45 | 51 6.7 4 |21
BSL2505 5 222 | 9900|20500| 40 | 65 | 42 38 | 51 7.1 3|27
BSL2506 6 |21.4]13300[{25200| 43 | 69 | 45 44 | 55 6.3 o 4 128
25 12 66 [ 11| 6.5 20 1512019 700| 700 |71 | 27 10| 141 19 [15.35| 1.35 | 22 | M20x1.0 [20TAC62C| 62 | 28 500{40 500
BSL2508 8 |205|17100(30 100 46 | 72 | 48 55 | 58 65 5 |29 .
BSL2510 10 |20.5(17100(30100| 46 | 72 | 48 65 | 58 6 5 (29
BSL3210 10 68 o 6 |33
32 26.4 |127700(51300| 61|93 63|18 ——176| 9 14 | 85 10 25 20| 25(23.9 " |1 000{ 800 |71 |33 12| 15|20 |16.35| 1.35 | 27 | M25%1.5 |25TAC62C| 62 | 28 500(40 500
BSL3212 12 77 7 |34
Notes: 1. The right turn screw is the standard. Please consult NSK for left turn screw. 3. Shaft length L, and shaft entire length L are the maximum length.
2. Shaft dimensions are for reference. When L becomes the same length as the L,, the thread is all screw specification.
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B-3-3.5.1 HTF-SRC Type for High-Load Drives

1. Features

@ High-speed operation and low noise

The SRC recirculation system contributes to more
than twice the feed speed (d-n value: 140 000 and
160 000) and the noise level of less than 8 to 10 dB
(half to 1/3 of noise) compared with the HTF type.

800
200 |- HTF-SRC 6316
Screw shaft dia.: 63 mm
g 600 | -Lead: 16
°2
£ 500
g 400
?
@ 300
o
@ 20
100
0
Conventional HTF-SRC
Fig. 1 Feed speed comparison
100 T T T 11
HTF-SRC noise test‘ ‘ ‘ ‘
95 [~ Measurement condition: | | | |
T % 400 mm from screw shaft center
a )V )/
> 85
°© // /
> 80 7o
2 /
P /
<} /
z 0 4
</ === Conventional
65 == HTF-SRC
© SN
100 1000 , 10000
Rotational speed, min”

Fig. 2 Noise level comparison

2. Specifications

(1) Ball recirculation system

The SRC recirculation system picks up balls
in the direction they are moving, and thus
contributed to high-speed, low-noise operation.
Structure of the recirculation system is as
follows.

|
A
—

Fig. 3 Structure of SRC recirculation system

B513

(2) Accuracy grade and axial play

The available standard accuracy grade and axial play

are as follows. Please consult NSK for other grades.
Table 1 Accuracy grade and axial play

Accuracy grade || Ct7

Axial play || S,0.020 mm or less; N,0.050 mm or less

(3) Allowable d-n value and the criterion of
maximum rotational speed
Allowable d-n value and the criterion of
maximum rotational speed are shown below.
Please consult NSK if the rotational speed
exceeds the permissible range below.
Table 2 Allowable d-n value and the criterion of
maximum rotational speed
Lead 14,16 mm 20, 25 mm*
Allowable d:n valug[| 160 000 or less | 140 000 or less
Criterion of maximum )
3225 min

rotational speed
d-n value: shaft dia. d [mm] x rotational speed n [min”]
Y¢ Allowable d - n value for HTF-SRC5020: 160 000

Note: Please also review the critical speed.
See "Technical Description: Permissible
Rotational Speed" (page B47) for details.

(4) Ball retaining piece NSK S1™

The NSK S1, resin retainers between the balls,
significantly extend ball screw durability to the
moment load.

(5) Other

Please consult NSK for special requests, such as
the addition of a recirculation circuit to increase
the load capacity, or the arrangement of all
recirculation circuits on the same phase of ball
nut circumference.

3. Design Precautions

The HTF-SRC type is designed to distribute the
load uniformly to the load balls for high-load drive
mechanism. We recommend installing the ball
screws in the way shown below for the full use of
this characteristic.

In addition, we will make full analysis when you
use the HTF-SRC type under extreme conditions
such as application of extremely high load or
operating in short stroke. Contact NSK about
operating conditions (See page B531).

When designing the screw shaft end, one end

NSK

of the screw shaft must meet either one of the

following conditions. If not, we cannot install the

ball nut on the screw shaft.

+ Cut the ball groove through to the shaft end.

*The diameters of bearing journals and the
gear or pulley seat must be less than the root
diameter of ball groove "dr" specified on the
dimension table.

For general precautions regarding ball screws,

refer to "Design Precautions" (page B83) and

"Handling Precautions" (page B103).

4. Product categories
The HTF-SRC type has a model as follows.

Bracket :
o (I 1
C LR
= = Motor
= :' AR
— [ g
= - )
Main external load Fixed %%’?8?22333""9'

Fig. 4 Recommended installing direction of
high-load drive ball screw

Table 3 HTF-SRC type product categories

Nut model Shape

Flange shape Preload system

HTF-SRC

Flanged Non-preload

Circular I Slight axial play

5. Structure of model number and reference number
The followings describe the structure of "Model number" and "Reference number for ball screw".

<Model number

Screw shaft diameter (mm)

HTF-SRC 63 20 - 7.5

Effective turns of balls
Lead (mm)

Nut model: HTF-SRC

{Reference number for ball screw

W6304- % RCSP -C7S 20

Product code
Screw shaft diameter (mm)
Effective threaded length (in the unit of 100 mm)

NSK design serial number

SRC recirculation system

6. Handling Precautions

Maximum operating temperature: 70°C

(at outside diameter of ball nut)

The lubricant deteriorates, operating temperature

Lead (mm)

Axial play code: S, N (page B20)
Accuracy grade: C7 (Ct7) (page B37 to B42)

Ball retaining pieces NSK S1 specification

is recommended 60°C and under.

Please consult NSK in the case of a short stroke
operation less than or equal to four times the
length of the ball screw lead.
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" HTF-SRC Type for high-load drives NSK

4-¢X drill thru .
AV«{
B B _ I B I .
\ ¥ .
U 5 s R
| T -
Q (oil hole) \\Q (oil hole)
B M L8 |
T T T Ul T T T M
L L
Nut model I Nut model I
Unit: mm
Shaft dia. Lead Root Effecftige”tums Basic load rating (kN) Allowable Ball nut dimensions Max.
of balls .
dia. i i axial load ia. ' N i ) " feedin
Model No. i B Nut model Dynamic Static Xi Nut [Nut dia Flahge Flénge Sgal Bolt hole BoIF hole Protruding tube dimensions Qil hole Ol hole position [¢]
UL”S length dia. | width | width | PCD | size speed
d l o Circuits C, Coa (kN) L D A B M w X U % Dh Q T, T, |(mm/sec)
HTF-SRC5014-7.5 14 41.6 2.5x3 264 623 73.1 202 80 114 97 54.5 46 111 M6x1 69 42 750
HTF-SRC5016-7.5 50 16 39 2.5x3 I 383 818 91.1 228 95 129 28 10 112 9 66 50 134 | Rc1/8 74.5 48 860
HTF-SRC5020-7.5 20 39 2.5x3 383 818 91.0 268 95 129 112 66 50 134 | Rc1/8 83.5 60 1070
HTF-SRC6316-7.5 2.5x3 I 429 1050 119 228 48
HTF-SRC6316-10 2.5x4 I 549 1410 159 276 48
16 52 105 139 28 10 122 9 72.5 50 148 74.5 680
HTF-SRC6316-10.5 3.5x3 I 562 1450 167 276 64
HTF-SRC6316-14 63 3.5x4 I 720 1930 215 340 Rc1/8 64
HTF-SRC6320-7.5 2.5x3 I 572 1280 147 279
20 49 117 157 32 12 137 Il 80 62 163 90 60 740
HTF-SRC6320-10 2.5x4 I 732 1710 196 339
HTF-SRC6325-10.5 25 49 3.5x3 I 750 1770 170 405 117 157 32 12 137 1 81.5 61 167 101.75 100 930
HTF-SRC8016-10.5 3.5x3 I 627 1870 221 278
16 69 120 154 32 10 137 9 80 60 165 78.5 64 540
HTF-SRC8016-14 80 3.5x4 I 802 2 490 295 342 Re1/8
c
HTF-SRC8020-10.5 20 66 3.5x3 I 838 2 300 267 339 | 130 170 32 12 150 1 88 64 180 90 80 590
HTF-SRC8025-7.5 25 63 2.5x3 I 790 1960 221 347 145 185 40 17 165 11 99.5 73 202 111.75 75 730
HTF-SRC10020-10.5 3.5x3 I 936 2910 346 339
20 86 145 185 32 12 165 97 78 199 90 80 470
HTF-SRC10020-14 100 3.5x4 I 1200 3890 461 419 " Re1/8
c
HTF-SRC10025-10.5 3.5x3 I 1200 3430 408 422
25 83 159 199 40 17 179 108 79 220 111.75 100 590
HTF-SRC10025-14 3.5x4 I 1540 4 580 544 522
HTF-SRC12020-7.5 2.5x3 I 776 2 550 304 287
20 106 12 193 109.5 | 88 229 98 60 390
HTF-SRC12020-10 2.5%x4 I 994 3400 406 347
120 173 213 40 11 Rc1/8
HTF-SRC12025-10.5 3.5x3 I 1300 4 200 498 421
25 103 17 193 116 92 238 111.25 100 490
HTF-SRC12025-14 3.5x4 I 1660 5 600 664 521

Notes: 1. The right hand screw is the standard. For specifications on left hand screws, contact NSK.
2. The ball nut length with no seals is shorter by M than that length of a ball nut with seals.
3. Please consult NSK if load exceeds the allowable axial load.
4. The allowable axial load is determined in accordance with the mounting conditions of ball screws recommended by NSK
(See page B514). If your mounting conditions differ from those provided, please consult NSK.
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B-3-3.5.2 HTF-SRD Type for High-Load Drives

This product is being applied for a patent.

1. Features

@ High-speed operation and low noise

Used with end deflectors, HTF-SRD type ball screws
achieve the maximum feed speed of 1 600 mm/s.
The ball nut body surface is completely round, thus
enabling well balanced ball nut rotation.

Double start thread structure which has more
recirculation circuits, and large diameter balls
contribute to have high load carrying capacity.
@ Low noise and compact design

End deflector system using a ball scooping
mechanism in the direction of screw spiral offers
smoother ball recirculation system, thus contributing
to less than half the noise level compared with
existing ball screws equipped with a return tube.
Compact, high-performance seal is available.
Nut outside diameter is compact compare with
the return tube recirculation system.

Also, compact, thin plastic seal is available. Nut
outside diameter is compact compare with the
return tube recirculation system.

2. Specifications

(1) Ball recirculation system

End-deflector recirculation system has features
of high-speed, low-noise operation, and
compact ball nut. The structure of recirculation
parts are as follows.

End deflector

— Nt =

—

9
A A DA DA MA
A S

Ball screw shaft

Fig. 1 Structure of End-deflector recirculation system

(2) Accuracy grade and axial play
The available standard accuracy grade and axial play
are as follows. Please consult NSK for other grades.
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Table 1 Accuracy grade and axial play

Accuracy grade || Ct7

Axial play || S, 0.020 mm or less; N, 0.050 mm or less

(3) Allowable d-n value and the criterion of
maximum rotational speed

Allowable d-n value and the criterion of

maximum rotational speed are shown below.

Please consult NSK if the rotational speed

exceeds the permissible range below.

Table 2 Allowable d-n value and the criterion of
maximum rotational speed

120 000 or less
Criterion of maximum

rotational speed 2 400 min”
d-n value: shaft dia. d [mm] x rotational speed n [min]

Allowable d-n value

Note: Please also review the critical speed.
See "Technical Description: Permissible
Rotational Speed" (page B47) for details.

(4) Ball retaining piece NSK S1™

The NSK S1, resin retainers between the balls,
significantly extend ball screw durability to the
moment load.

3. Design Precautions

The HTF-SRD type is designed to distribute the
load uniformly to the load balls for high-load drive
mechanism. We recommend installing the ball
screws in the way shown below for the full use of
this characteristic.

T

1
p—
=
&

A

i

Fig. 2 Recommended installing direction of
high-load drives ball screw

In addition, we will make full analysis when you
use the HTF-SRD type under extreme conditions
such as application of extremely high load or
operating in short stroke. Contact NSK about
operating conditions (see page B531).

When designing the screw shaft end, one end

NSK

of the screw shaft must meet either one of the

following conditions. If not, we cannot install the

ball nut on the screw shaft.

+ Cut the ball groove through to the shaft end.

*The diameters of bearing journals and the
gear or pulley seat must be less than the root
diameter of ball groove "dr" specified on the
dimension table.

For general precautions regarding ball screws,

refer to "Design Precautions" (page B83) and

"Handling Precautions" (page B103).
4. Product categories
The HTF-SRD type has a model as follows.

Table 3 HTF-SRD type product categories

Nut model Shape

Flange shape Preload system

HTF-SRD

. Non-preload
Circular II . .
Slight axial play

5. Structure of model number and reference number
The followings describe the structure of "Model number" and "Reference number for ball screw".

<Model number
HTF-SRD

Nut model: HTF-SRD

Screw shaft diameter (mm)

50 40 - 6E

‘ Effective turns of balls
Lead (mm)

{Reference number for ball screw

W50 18 - %% SS SP X - C7 N 40

Product code

Screw shaft diameter (mm)

Effective threaded length (in the unit of 100 mm)

NSK design serial number

End-deflector recirculation system

‘ Lead (mm)

Axial play code: S, N (page B20)
Accuracy grade: C7 (Ct7) (page B37 to B42)

Ball screw specification/appearance

Ball retaining pieces NSK S1 specification

6. Handling Precautions

Maximum operating temperature: 70°C

(at outside diameter of ball nut)

The lubricant deteriorates, operating temperature

is recommended 60°C and under.
Please consult NSK in the case of a short stroke
operation less than or equal to four times the
length of the ball screw lead.
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HTF-SRD Type for high-load drives

NSK

Shaft dia. Lead Root ) Basic load rating (kN) Allowable
dia Effective D i Stati axial load
Model No. ' turns ynamic aue
f ball
d I g ot balls c C. (kN)
HTF-SRD5040-6E 6 243 491 67.6
50 40 39
HTF-SRD5040-8E 8 319 679 92
HTF-SRD6332-4E 32 4 292 590 72.6
HTF-SRD6340-6E 63 40 49 6 363 768 106
HTF-SRD6340-8E 8 476 1060 144
HTF-SRD8050-6E 6 502 1180 163
80 50 63
HTF-SRD8050-8E 8 658 1630 224
HTF-SRD10060-6E 6 583 1490 211
100 60 83
HTF-SRD10060-8E 8 765 2 060 288
HTF-SRD12070-6E 6 630 1810 259
120 70 103
HTF-SRD12070-8E 8 826 2 520 362

Notes: 1. The right hand screw is the standard. For specifications on left hand screws, contact NSK.

2. Please consult NSK if load exceeds the allowable axial load.

3. The allowable axial load is determined in accordance with the mounting conditions of ball screws recommended by NSK
(See page B517). If your mounting conditions differ from those provided, please consult NSK.
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2-Q(oilhole) T
7 :!:
{—\FE === T
,,,,,, J[, <
S
A
%EZ:—::E:%
T
F _B
L
Unit: mm
Ball nut dimensions Max.
Nut entire | Nut dia. Flange Notch Flange Nut Bolt hole | Bolt hole | Oil hole feeding
length dia. size width length PCD size position speed
L D A H B F w X T (mm/sec)
159 131
115 165 72.5 28 140 14 16 1600
199 171
176 190 85 144 165 14 1000
163 140 32 131 18
200 90 170 18 1250
203 171
194 154
175 250 110 40 210 22 18 1250
244 204
225 185
195 270 122 40 235 22 20 1200
285 245
260 210
210 285 130 50 250 22 25 1160
330 280
B520



B-3-3.5.3 HTF Type for High-Load Drives

This product is being applied for a patent.

1. Features

@ High load carrying capacity

Has an ideal design to bear heavy load. It
significantly enhances load rating as well as
maximum permissible load.

@ Respond to various shaft end configuration
Additional ball screw shaft machining is not
required. HTF type responds to various shaft
ends that convey high torque.
HTF type can be used with: involute spline
(JIS B 1603), straight sided spline (JIS B
1601), key seat, etc.

2. Specifications

(1) Ball recirculation system

Structure of recirculation system is shown in
Fig. 1.

(2) Accuracy grade and axial play
The allowable standard accuracy grade and
axial play are as follows. Please consult NSK for
other grades.

Table 1 Accuracy grade and axial play

Accuracy grade|| Ct7
S, 0.020 mm or under; N, 0.050 mm or under

Axial play

(3) Allowable d-n value and the criterion of
maximum rotational speed
Allowable d-n value and the criterion of
maximum rotational speed are shown below.
Please consult NSK if the rotational speed
exceeds the permissible range below. For
higher-speed operation, HTF-SRC type is
recommend (See page B513).

Table 2 Allowable d-n value and the criterion of
maximum rotational speed

Lead —-20mm| 25 mm |30-32mm

Return tube Screw shaft

Fig. 1 Structure of return tube recirculation system

B521

Allowable |4 tandard 1170000 or less| 70 000 or less | 50000 o less

dn value |Highepeed llgomoorless)  — -
Criterion of maximurn rotational speed 3125 min’
den value: shaft dia. d [mm] x rotational speed n [min”]

Note: Please also review the critical speed.
See "Technical Description: Permissible
Rotational Speed" (page B47) for details.

(4) Ball retaining piece NSK S1™

The NSK S1, resin retainers between the balls,
significantly extend ball screw durability to the
moment load.

(5) Other

Please consult NSK for special requests, such as
the addition of a recirculation circuit to increase
the load capacity, or the arrangement of all
recirculation circuits on the same phase of ball
nut circumference.

NSK

3. Design precautions

For designing shaft end configuration, you
should take into account that the HTF type ball
screws are dedicated to high-load drives.

The HTF type is designed to distribute the load
uniformly to the load balls for high load drive
mechanism.

We recommend installing the ball screws in
the way shown in Fig. 2 for the full use of this
characteristic. In addition, we will make full
analysis when you use the HTF type under
extreme conditions such as application of
extremely high load or operating in short stroke.
Contact NSK about operating conditions (See
page B531).

When designing the screw shaft end, the
one end shall be cut-through and shaft end
dimension must be less than the root diameter

of ball groove. If not, the nut cannot be
assembled.

For general precautions regarding ball screws,
refer to "Design Precautions" (page B83) and
"Handling Precautions" (page B103).

4. Product categories
The HTF type has a model as follows.

Table 3 HTF type product categories

Nut model Shape

Flange shape Preload system

HTF

Flanged Non-preloaded

Circular I Slight axial play

Bracket

z1=q1

:
X

Main external load

|
| {Fixed support bearing, |
! L mgtorsige_‘ | |—-_____
LU
Lg%ﬁ%iﬁ T Motor
[T
- + + ——
[ I
0
AN P i [ R N |
Iy L]
JE—

Fig. 2 Recommended installing direction of ball screws for high-load drives
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NSK

5. Structure of model number and reference number
A structure of "Model number" and "Reference number for ball screw" are as follows.

{Model number

HTF 63 20-7.5

Nut model: HTF ‘ Effective turns of balls

Screw shaft diameter (mm) Lead (mm)

{Reference number for ball screw

W63 18 -*% SP -C7N 20

Product code ’ Lead (mm)
Screw shaft diameter (mm) Axial play code: S, N (page B20)
m)

Accuracy grade: C7 (Ct7) (page B37 to B42)

Effective threaded length (in the unit of 100 m

Design serial number Ball retaining pieces NSK S1 specification
6. Handling precautions operation less than or equal to four times the
Maximum operating temperature : 70°C length of the ball screw lead.

(at outside diameter of all nut)

The lubricant deteriorates, operating
temperature is recommended 60°C and under.
Please consult NSK in the case of a short stroke
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HTF Type for high-load drives NSK |

|
20 Jo° 3 —-
4-¢ X drill thru
| |
[ LB Q (oil hole)
3 - IS T, n | 7 M |
| 1 L
| 3
4 Nut model I
% —_—
Gy B Q (ol hole)
L, T, T, M
Gy L
|
3 -
Nut model I ]
LB Q (oil hole)
T T, T, T, M
L
e
Nut model II -
- Unit: mm
Shaft dia. Lead Root dia. Effecftit\J/e”turns Basic load rating (kN) Alowable Ball nut dimensions Max feeding
or balls Dynamic Static : Nut Nut Flange |Flange| Seal [Bolt hole|Bolt hole; 1 1 ] Oil hole | o i
Model No. Tu)r(ns Nut model ax|zla<|,\:oad length | dia. diz. | widih | width | PCD size Protruding tube dimensions Oil hole positions | speed
d ! d Circuits C, Co. L D A B M w X U % Dh Q T, T, mm/sec)
HTF3210-5 32 10 25.6 2.56x2 I 88.7 169 20.3 103 58 92 18 7 75 9 40.5 42 82 M6x1 36.5 30 520
HTF3610-5 10 29.6 96.1 191 23.4 103 62 96 18 7 79 43 45 87 36.5 30 460 .
T TE—— 36 2.56x2 I 9 M6x1
HTF3612-5 12 29 112 228 28.3 123 66 100 22 8 83 46.5 46 94 44 36 550
HTF4010-7.5 40 10 33.6 2.56x3 I 149 344 39.6 143 66 100 18 7 83 9 45 438 91 M6x1 46.5 30 410
HTF4012-7.5 12 33 2.5x3 184 422 48.0 171 70 104 22 3 87 9 47.5 50 96 | M6x1 56 36 500
HTF4510-7.5 2.5%3 I 158 386 453 143
10 38.6 70 104 18 7 87 47 52 95 46.5 30 370
HTF4510-10 45 2.5x4 Jiig 203 514 60.4 173 9 M6x1
HTF4512-7.5 12 38 2.56x3 I 195 473 55.0 171 72 106 22 3 89 495 54 100 56 36 440
See HTF-SRC type (page B513) regarding shaft diameter 50 - 120 mm. Consult NSK for shaft diameter and lead except HTF-SRC
type.
HTF14020-7.5 2.5x3 I 829 3000 361 281
20 126 204 250 40 12 226 14 1225 | 148 248 96 60 230
HTF14020-10 2.5x4 o 1060 4 000 481 341
HTF14025-7.5 2.5x3 I 1050 3610 423 338 75
140 Rc1/8
HTF14025-10 2.5x4 Jiig 1350 4810 564 413 75
25 124 204 250 40 17 226 14 1275 | 153 258 109.25 200
HTF14025-10.5 3.5x3 I 1380 4910 595 413 100
HTF14025-14 3.5x4 o 1770 6 540 793 513 100
Notes: 1. The right hand screw is the standard. "L" is added to the end of the model code for the left turn screw. 3. Please consult NSK if load exceeds the allowable axial load.
2. If there is no seal, the nut length is shorter by the lengths of "M" than those with a seal. 4. The allowable axial load is determined in accordance with the mounting conditions of ball screws recommended by NSK (see

page B522). If your mounting conditions differ from those provided, please consult NSK.
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HTF Type for high-load drives

4-gX diill thru

NSK

T L2

> ! 7 <
E T - e
| & ¥
i Q (oil hole)
T 1A T |l
L
Nut model I
i ia. |Effective turns| Basic load rating (kN)
. Shaft dia. Lead Root dia. O-Ful?ﬁlés Nut Dyramie S%atic ’gﬂm@g’g
d l d, Circuits model C, Coa (N)

HTF14030-7.5 2.5x3 I 1310 4110 487
HTF14030-10 30 121 2.5x4 I 1670 5490 649
HTF14030-10.5 s 3.5x3 I 1710 5710 678
HTF14032-7.5 2.5x3 I 1590 4740 549
HTF14032-10 32 118 2.5x4 I 2 040 6 320 732
HTF14032-10.5 3.5x3 I 2 080 6 420 757
HTF16025-7.5 25 144 2.5x3 I 1140 4140 495
HTF16025-10 2.5x4 I 1450 5520 660
HTF16030-7.5 2.5x3 I 1400 4760 564
HTF16030-10 30 141 2.5x4 I 1790 6 340 752
HTF16030-10.5 160 3.5x3 I 1830 6 520 788
HTF16032-7.5 2.5x3 I 1660 5370 636
HTF16032-10 32 138 2.5x4 I 2130 7 160 848
HTF16032-10.5 3.6x3 I 2180 7 460 885
HTF20030-7.5 = - 2.5x3 I 1 550 5960 718
HTF20030-10 5 2.5x4 I 1980 7 950 958
HTF20032-7.5 2.5x3 I 1840 6 840 809
HTF20032-10 32 178 2.5x4 I 2 360 9120 1080

Notes: 1. The right hand screw is the standard. "L" is added to the end of the model code for the left turn screw.
2. If there is no seal, the nut length is shorter by the lengths of “M" than those with a seal.
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<
|
_i Q (oil hole)
T, T 1A 1A M
L
Nut model It
Unit: mm
Ball nut dimensions Max, feeding
Nut Nut Flange |Flange| Seal |(Bolt hole|Bolt hole; ; ; ] Oil hole | ;i i
length | dia. dia. | width | width | PCD Siz6 Protruding tube dimensions Oil hole positions | speed E.
L D A B M 4% X U % Dh Q T, T, (mmfsec) R3]
411 90
501 222 282 50 22 252 18 139 160 281 134.5 90 170
501 120
Rc1/8
465 96
561 222 296 70 22 259 22 148 163 299 166.5 96 190
[ ]
338
113 280 40 17 256 14 138 173 279 109.25 75 180
411 90
501 294 50 22 264 18 148 177 299 134.5 90 150
234 Rc1/8
501 120
465 96
561 308 70 22 271 22 152 181 307 166.5 96 160
561 128
411
- 350 50 320 18 178 212 359 134.5 90 120
e 290 22 Rc1/8
= 364 70 327 22 182 215 367 166.5 96 130

3. Please consult NSK if load exceeds the allowable axial load.
4. The allowable axial load is determined in accordance with the mounting conditions of ball screws recommended by NSK (see

page B522). If your mounting conditions differ from those provided, please consult NSK.
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| NSK

NSK Technical Data Sheet for NSK High-Load Drive Ball Screws NSK Technical Data Sheet for NSK High-Load Drive Ball Screws

Made-to-order ball screw 3. Load chart
Company name: Date: NSK sales office Z A 250 250
Section: Person in charge: o
- 150 150
Address: S . .
— a @ [©) D
Time: t (s)
Name of machine*' : _ Electric injection molding machine; 30-ton capacity  Application*2: _ Clamping axis ‘ | -
| I
Drawing/rough sketch attached?: []Yes ™ No } !
*1 Please specify capacity of the machine in case of injection molding machine or press. = } :
*2 Please indicate the axis. (Examples: injection axis and clamping axis) é } :
e g | 1
1. Use conditions = | :
o . gShaft rotation — Moving nut | [/ Normal operation 5 ] [_] Smooth operation without impact g e 200 400 | |
perating Shaft rotation — Moving shaft . . egree O . o /4 vg. ! !
conditions | [] Nut rotation — Moving nut L] Back drive operation vibration/impact ' Normal operation E’ E A i i
[] Nut rotation — Moving shaft | [ Oscillation [ Operation associated with impact or vibration IS i |
o | I
irecti - B - - . . . Horizontal =1 ! !
R e L e 5 : =
A [ Vertical (Indicate the direction of gravity.) 8 <% ! ! Time: t (s)
. M’Grease Brand name: bed grease with an extreme pressure adltive } L
Lubricant . . .
[Joil Maker: How to replenish | M Grease gun [] Automatic
Request vt lubricant
for oil hole NSK recommended  [] Your request ( cm¥ cycles)
i [V NSK recommended \
Necessity A Yes CINo NSK S1 Avg. 200 =
of seals necessary? [J Not necessary =
400 il
. Temperature Particles / [] Yes (Size of particle : a) -0.1, b) over 0.1-0.3, ¢) over 0.3- , d) Ingredient: ) —
Environment N N S
( 40deg) M No particle. Axial load* | Rotational speed or Average speed Time Stroke Remarks =
Surface V4 h ) . . F (kN) N (min) {  V(mm/s) t(s) St (mm) =]
Not required  [] Low-temperature chrome plating [J Fluoride low-temperature chrome plating [] Other . =5
treatment 1 150 ! 200 0.5 100 =
Quantity in Quantity used ) 2 250 L 400 0.5 200 @
mass-production /Month Iear /Let| per machine 7 pes/machine 3 250 ' 400 0.5 200
*3 Please specify loading direction code on the figures below. (Shaft fixed: . Main load: <) 4 150 ; 200 0.5 100
- - i [ 5 ' Total: 2.0 Total: 600
= - =0 g b =P 6 ;
- =] —| | | <= 7 :
cc T T-C cT 8 :
(NSK recommended) 9 :
2. Specifications 10 |
. Accuracy . Dynamic axial load (Max.)*: 250 (kN) Static axial load (Max.)*(at 0 mm/s): (kN)
Shaft diameter Lead Axial play
$740 _mm 32 _mm| grade ciz 0.050 or fess mm max. Stroke in normal use: 300  (mm) Maximum stroke: 500  (mm)
HTF Effective Direction , Thread length Cycle time: 20 Required life: 2500h
NutmodelNo. 1140307551 | wumsofballs| 25x3 of turn right /Overall shaft length 7000 | 1500 ycle ime: ’ (S)* equirec fite: L )
If you use multiple ball screws in an axis, fill out the axial load per ball screw.
Special note / Requests
4. Plan to conduct the endurance test of the ball screw?
See nut stroke on the drawing 550 MAX500 Actual data on the machine [ Yes
\ MN/A Planning to check endurance (Date: From the middle of December 2013 )

‘ ’ | | No (Reason: )

‘ l Endurance of the ball screw

(1)  Mounting accuracy, load conditions, and lubricating conditions are the main factors affecting the ball screw
fatigue life. Therefore, we recommend evaluating the influence of those factors on actual use of your machines.

(2) A temperature rise caused by operational and environmental conditions may reduce the effectiveness of
lubricant.
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NSK Technical Data Sheet for NSK High-Load Drive Ball Screws

Made-to-order ball screw

Company name:
Section:
Address:

Date:

Person in charge:

NSK sales office

Name of machine*':

Drawing/rough sketch attached?: []Yes [J]No

*1 Please specify capacity of the machine in case of injection molding machine or press.
*2 Please indicate the axis. (Examples: injection axis and clamping axis)

1. Use conditions

Application*? :

. [] Shaft rotation — Moving nut | [[] Normal operation [_] Smooth operation without impact
Operating [] Shaft rotation — Moving shaft ] Back drive operation Degree of [J Normal ration
conditions | [] Nut rotation — Moving nut ack rive operation | iy ration/impact ormal operatio
[] Nut rotation — Moving shaft | [ Oscillation (] Operation associated with impact or vibration
i i - - - - . . . Horizontal
DII’eCtI(:? Jc-c D TT [OTC [CT [JOther Mounting orientation O O.I'IZOI’I .a o '
of load (Refer to figures below.) (] Vertical (Indicate the direction of gravity.)
. [J Grease [ Brand name:
Lubricant . . .
[Joil Maker: How to replenish | [] Grease gun [] Automatic
Request lubricant
for oil hole [JNSK recommended [ Your request ( cm¥ cycles)
i NSK recommended
Necessity O] Yes CINo NSK S1 O
of seals necessary? [] Not necessary
. Temperature Particles / [ Yes (Size of particle : a) -0.1, b) over 0.1-0.3, ¢) over 0.3- , d) Ingredient: )
Environment deg) .
( €9 [ No particle.
Surface . . . )
[J Not required  [] Low-temperature chrome plating ] Fluoride low-temperature chrome plating [] Other
treatment
Quantity in Quantity used .
mass-production /Month Near Lot| per machine pcs./machine

*3 Please specify loading direction code on the figures below.

 B=ls]

cC
(NSK recommended)

2. Specifications

lﬂ:
—
T

n

(Shaft fixed:., Main load: =)

S

-

| |

. A .
Shaft diameter | 4 mm| Lead mm gf::;acy Axial play mm max.
Effective Direction Thread length
Nut model No. turns of balls of turn /Overall shaft length /

Special note / Requests

B531

NSK

NSK Technical Data Sheet for NSK High-Load Drive Ball Screws
3. Load chart

Z A
59
e
©
o
-
Time: t (s)
=
Kkl
z,
T
<
3 EA
g >
=8
b <% Time: t (s)
Axial load* | Rotational speed or Average speed Time Stroke Remarks
F (kN) N (min™") |V (mm/s) t(s) St (mm)
1 :
2 H
3 ;
4 :
5 H
6 ;
7 H
8 :
9 !
10 :
Dynamic axial load (Max.)*: (kN) Static axial load (Max.)*(at 0 mm/s): (kN)
Stroke in normal use: (mm) Maximum stroke: (mm)
Cycle time: (s) Required life:

*If you use multiple ball screws in an axis, fill out the axial load per ball screw.

4. Plan to conduct the endurance test of the ball screw?
[IYes

I N/A Planning to check endurance (Date: )

Actual data on the machine

No (Reason: )

Endurance of the ball screw

(1)  Mounting accuracy, load conditions, and lubricating conditions are the main factors affecting the ball screw
fatigue life. Therefore, we recommend evaluating the influence of those factors on actual use of your machines.

(2) A temperature rise caused by operational and environmental conditions may reduce the effectiveness of
lubricant.
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B-3-3.6.1 VSS Type for Contaminated Environments

1. Features

@ High dust-resistance

Specially profiled screw shaft grooves and high
performance seals prevent the entry of fine
contaminants. Reduces particle penetration rate
to less than 1/15 of existing standard products.

| Tosd cnndifinns | |
) Penatration rate, Sprcimen t izt 37 mm,
High perform- Jess i 1% Vg 32
ance seal | | Speod + 00 miry
Farmigr maller: Imn particl:
{parlicl:
applied L3 lhe s

Peﬁansjior; rate.
StandardI e an 185
seal ¥ | |

0 2 4 6 8 10 12 14 16 18 20
Penetration rate, %

Fig. 1 Particle penetration rate

= b

Before passage through
high performance seal

All contaminants adhering to the screw shaft are swept
away after passage through high performance seals.

Fig. 2 Contamination before and after particle
penetration test

@ Long life

High performance seals extend ball screw
durability under severely contaminated
environments with iron powder.

Extreme durability tests under contaminated
environments show the durability of the VSS
type extends more than four times longer than
our existing type with a standard seal.

After passage through
high performance seal

) Frakoza e
High performance sl azpn 3200 b

seal

Tazt conditions
Specimen: Saall divneler 5 mm
2 M

Spasn: 10 mimin
Sirmke: 700 mm

Loz 1.4 kN
Luoresticn: LA  grasss

Standard
seal

0 500 1000 1500 2000 2500 3000 3500 4000
Distance traveled, km

Fig. 3 Extreme durability test results using iron particles
@ High speed

For ultimate smoothness of ball recirculation,
the internal ball recirculation system enables
high-speed operation at a maximum of d-n

B533

150 000. Large lead specifications allow high-
speeds of 150 m/min.

@ Low-noise

Reduces noise level by more than 6 dB compared
with our conventional tube-type ball screws,
thereby providing low-noise and good noise tone
features.

@ Compact size

Ball nut external diameter is up to 25% smaller
than our conventional models.

2. Specifications

(1) Ball recirculation system

End-deflector recirculation system has features
of high-speed operation with low-noise, and
compact ball nut. The structure of recirculation
system is shown in Fig. 4.

Ball nut

End deflector Ball recirculation hole

Screw shaft /

Fig. 4 Structure of end deflector recirculation system

(2) Accuracy grade and axial play
The available standard accuracy grade and axial play
are as follows. Please consult NSK for other grades.

Table 1 Accuracy grade and axial play

Accuracy grade|| C5

) Z, 0 mm (preloaded)
Axial play

T, 0.005 mm or less; S, 0.020 mm or less
(3) Allowable d-n value and the criterion of
maximum rotational speed

Allowable d-n value and the criterion of maximum
rotational speed are shown below. Please
consult NSK if the rotational speed exceeds the
permissible range below.

Allowable d-n value: 150 000 or less

Criterion of maximum rotational speed: 3 000 min’
Note: Please also review critical speed. See

NSK

"Technical Description: Permissible
Rotational Speed" (page B47) for details.
(4) High performance seal
High performance seal (Japanese patents:
3646452, 3692203) with special lip that contacts
screw shaft cross-section and prevents entry of
fine contaminants.
(5) Lubrication unit
Incorporates NSK K1 lubrication unit to
sufficiently lubricate the high performance seal
lip, reduce friction, and improve durability.
(6) optional
Non-contact metal protector that traces the ball
screw grooves and safeguards the seal against
high-temperature foreign matter.

3. Design precaution
When designing the screw shaft end, one end of

the screw must meet either one of the following

conditions. If not, we cannot install the ball nut

on the screw shaft.

* Cut the ball groove through to the shaft end.

* The diameters of bearing journals and the
gear or pulley seat must be less than the root
diameter of ball groove "dr" specified on the
dimension table.

High performance seals may increase torque,

which may in turn increase temperature. Please

consult with NSK prior to usage under severe
service conditions.

For general precautions regarding ball screws,

refer to "Design Precautions" (page B83) and

"Handling Precautions" (page B103).

4. Structure of model number and reference number
The followings describe the structure of "Model number" and "Reference number for ball screw".

Model number

VSS 32 10 - 6E

Nut model: VSS }

Screw shaft diameter (mm)

Effective turns of balls

Lead (mm)

{>Reference number for ball screw

W36 12 - %% P SSV1 -

C5Z 10

Screw shaft diameter (mm)

Effective threaded length (in the unit of 100 mi

Product code
m)

Design serial number

Preload code: P; P-Preload (page B5)

Lead (mm)

Axial play: Z, T, S (page B20)
Accuracy grade: C5 (page B37 to B42)

High performance seal V1

End-deflector recirculation system

5. Handling Precautions

Maximum operating temperature: 50°C
Maximum momentary operating temperature:
80°C

Chemical precautions: Never expose the ball screw
to grease-removing organic solvents such as hexane
or thinner. Never immerse the ball screw in kerosene
or rust preventive oils which contain kerosene.

The data shown in the catalog are the results of
our tests, and no warranty is given to sealing
performance on actual usage on machinery.
Sealing performance is affected by usage
environment and lubrication conditions. Dust
covers and other measures to keep machinery
free of dust are recommended.
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| VSS Type for contaminated environments NSK |

View X-X
6-¢X drill thru M6x1.0 tap 8-¢X drill thru M6x1.0 tap High performance seals + K1 + (protector)
(oil hole) (oil hole) B/2  (both ends)
Gy
& o W
o = ]
-—-q - 3
y A\
%%
L—X vCc | B F
Screw shaft diameter d = 32 mm Screw shaft diameter d> 40 mm L
Unit: mm
Shaft dia. Lead Root dia. | Effective Basic load rating (N) Aial gt Ball nut dimensions
xial rigidi
turns of Dynamic Static gty Nut entire | Nut outside | Flange outside |  Flange Nut Notch size | Sealinstalation | Bolt hole | Bolthole | Maximum
Model No. K . . i . ' )
balls (N/urm) length diameter diameter width length dimensions PCD dimensions | shaft length
d I d C. C. ! L D A B F G ve W% X
VSS3210-6E 10 6 43 300 111 000 682 132 89.5
VSS3216-5E 16 5 36 700 90 800 563 150 107.5
32 27.2 1 56 86 18 34 24.5 71 9 2 800
VSS3220-5E 20 B 36 700 90 800 561 169 126.5 .
VSS3232-4E 32 4 25 000 58 300 387 122 79.5
VSS4040-4E 40 40 34.4 4 33 600 83 900 472 144 70 100 22 94 38.5 27.5 85 9 3800
VSS5050-4E 50 50 44.4 4 37 300 105 000 559 164 82 118 22 114.5 46 27.5 100 11 5 000

Notes: 1. The right hand screw is the standard. For specifications on left hand screws, contact NSK.
2. Rigidity in the table is theoretical value obtained from the elastic deformation between screw groove and ball when the
preload is 1.6% of the basic dynamic load rating, and axial load is applied to it. Refer to "Technical Description" (page
B37) if axial load and preload differs from the conditions above, or when considering change in the deformation of the
ball nut itself.
3. Products with axial play may have a partially negative play (preloaded condition) depending on screw length. Refer to
"Manufacturing range of effective screw length in combination of accuracy grade and axial play" (page B20).
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B-3-3.6.2 Ball Screw with X1 Seals for Contaminated Environments and Grease Retention

1. Features

@ Highly dustproof

Particle penetration ratio reduced to less than
1/30 of existing standard seals, thus contributing
to longer service life for machine tools.

Standard
seal

Shaft diameter: 40 mm
Lead: 20 mm
Foreign matter: Iron particles mixed
into grease. Particle
size: 39 to 89um
Rotation speed: 100 min”'

X1 seal

I I
0 5 10 15 20
Penetration rate %

Fig. 1 Results of particle penetration rate test

@ Superior grease retention

Automatically adding grease makes it possible
to reduce the amount used and keep it from
spattering.

(2) Scope of application in NSK Ball Screw series
This series is standard for the following two
types.

Ball screws for high-
speed machine tools

HMS type Nut model: ZFRC
HMD type Nut model: EM

For specifications other than the above, please
consult NSK. Table 1 shows the minimum
nut outer diameter on which X1 seals can be
mounted.

Table 1 The minimum nut outer diameter on
which X1 seals can be mounted

Shaft diameter: 40 mm 70 mm

Shaft diameter: 45 mm 75 mm

Shaft diameter: 50 mm 82 mm

(3) Accuracy grade / axial play

Table 2 shows standard tolerance classes
and axial clearances. Please consult NSK for
tolerance classes other than those in the table.

100 &
900\*\ N X1 seal
;\? 80 v B4
o 70 N Table 2 Accuracy grade and axial play
3 —=
c 60
5 o Standard seal Accuracy grade C3,Cb
z
8 % M Shaft diameter: 40 mm Axial play 0 mm (preloaded)
9 30 H Lead: 20 mm
S 20 H Grease: AS2
15}

10 || Rotation speed: 2000 min
0

0 500 1000 1500
Number of cycles
Fig. 2 Results of grease leakage test

@ Contact seal with low torque

Optimizing the seal shape reduces torque and
enhances seal performance.

2. Specifications

(1) Structure

The ball screw with X1 seals has a double seal
structure combining a dustproof seal and a
grease-retaining seal.

il 11 )1 | Fig.3 Seal structure
B537

(4) Design-related precautions

When designing the screw shaft end, assume
that the end of the screw shaft is cut.

The temperature will increase somewhat when
torque is applied if an X1 seal is attached.
Please consult NSK if it is to be used under strict
operating conditions.

Maximum overall shaft length is 2900 mm.

For general precautions regarding ball screws,
refer to "Design Precautions" (page B83) and
"Handling Precautions" (page B103).

NSK

Fig. 4 External appearance

3. Example of reference number

A structure of "Reference number for ball screw"
is as follows.

Note: "X1" is added at the end of "nut model
code" and "Specifications number".

{Reference number for ball screw

W4010- % % ZMX1-C5216

4. Precautions for use
Temperature range for use: Maximum
temperature: 60°C

(at outside diameter of ball nut)

Chemicals that should not come to contact:

Do not leave ball screw in organic solvent, white

kerosene such as hexane, thinner which removes

oil, and rust preventive oil which contains white

kerosene.

‘ X1 seal equipped type ball screw code

The data shown in the catalog are the
results of our tests, and no warranty is
given to sealing performance on actual
usage on machinery. Sealing performance
is affected by usage environment and
lubrication conditions. Dust covers and
other measures to keep machinery free of
dust are recommended.
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NSK

\ Ball Screw with X1 Seals for Contaminated Environments and Grease Retention

Rc1/8
Bxlhsg?:lfs) (oil hole) X1 seals
(Bo 6-¢X drill thru (Both sides)
C'bore gY x Z Y
S i
© ==
o O @ It S
138 l - - o 3 g
A oW e -
— PR =
M
F
H L
HMS type (Nut model : ZFRC) HMD type (Nut model: EM)
Applicable dimensions for HMS type Unit: mm Applicable dimensions for HMD type Unit: mm
Shaftdia.| Lead | Basic load rating (N) Nut dimensions Shaftdia.| Lead | Basic load rating (N) Nut dimensions
Model No. Dynamic | Static L F B D A G Bolt holes Model No. Dynamic| Static L s Ml B D A y Bolt holes
d I C, Co. X Y V4 w d l C, Coa X Y| Z | W
ZFRC4010-10 10 52 000 137 000 | 173 | 151 82 | 124 | 47 102 EM4016-4E 16 57 100 [ 130000 | 172 | 148 6
40 22 1M (175 11 —— 40 18 |1 86 {128 96| 11 |17.6] 11 | 106
ZFRC4012-10 12 61000 | 155000 | 197 | 175 86 | 128 | 48 106 EM4020-6E 20 | 66900 |165000| 164|139 | 7
ZFRC4508-10 | 45 8 37300 | 118000 | 146 | 124 | 22 82 (124 | 47 | 11 |17.5| 11 | 102 EM4516-4E 16 | 59600 | 145000 | 173 |148.5| 6.5
45 18 | 92 | 134|102 | 11 (175 11 | 112
ZFRC5010-10 50 10 57 700 175000 | 174 | 151 23 93| 135 | 51 11 (175 11 | 113 EMA4520-6E 20 69 100 | 186 000 | 164 | 139 7
ZFRC5012-10 12 77600 | 214000 | 200 | 177 100 | 146 | 55 14 | 20 13 | 122 EM5016-4E 16 61800 | 160000 | 173 [148.5| 6.5
50 18 | 98 | 140|107 | 11 |17.56] 11 | 118
Note: 1.The right hand screw is the standard. For specifications on left hand screws, contact NSK. EM5020-6E 20 73200 | 206 000 | 164 | 139 7
Note: 1.The right hand screw is the standard. For specifications on left hand screws, contact NSK.
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B-3-3.7 TW Series for Twin-Drive Systems

(1) Features

Variations in the lead accuracy and preload torque
between two ball screws, which consist of a unit
of TW Series, are controlled, resulting improved
travel accuracy and ball screw operating lifetime.
Fig. 1 shows measured variation in lead accuracy
while Fig. 2 displays an example of variation in
thermal expansion between the two ball screws.
Fig. 3 is a schematic diagram comparing the
travel accuracy between the TW Series and
conventional model.

@ High rigidity and long lifetime

Twin-drive systems are superior to single-drive
systems in system rigidity, supporting the
design of long-life feeding mechanism even if
they make the shaft diameter one size smaller.
@ High responsiveness to positioning commands
Twin-drive systems permit the use of screw shaft
diameters that are one size smaller, thereby
reducing screw shaft inertia by up to 50%,
offering high responsiveness to positioning
commands.

@ Improved high-speed capability and noise level
Twin-drive systems allow the use of smaller screw
diameters, resulting in no increase in the level
of noise. The end-deflector recirculation system
significantly improves high-speed capability and
noise level compared with the existing return tube
recirculation system, offering high-speed feeding
of up to 1 200 mm/min (shaft dia. 40 mm, lead 30
mm, rotational speed 4 000 min”).

(2) Specifications
Table 1 Specifications of twin-drive systems

3

\
\
\

Motion errors, pm
o

S~ Variation 5 ym
-40 - - —
-

— — Specified value ——
_60 L I L L L
0o 200 400 600 800 1000 1200

Effective length of ball thread

Fig. 1 Example of measured variation in lead accuracy

0.12
Maximum variation in thermal
expansion with a existing model
0.10
=
£
g 008}
(7]
=4
54
g
o 0.06 -
®
£
5} .
< [ Variation in thermal
0.02 H
0 L L L L
0 2 4 6 8 10

Timet, h

MBall screw specifications and other conditions
Shaft dia.: 40 mm
Lead: 20 mm
Torque: 51-106 N-cm
Stroke: 1 000 mm
Maximum rotational speed: 3 000 min™'
Average rotational speed: 230 min”'

Fig. 2 Calculation example of the variation of thermal expansion

=
S
=

=4
S
£

Recirculation End-deflector recirculation system,
systems Return tube system, Deflector(bridge type) system
Shaft dia. 32 -63 mm
Lead 10 -30 mm
Accuracy grade Ch
Screw shaft length 3 mor less

(3) Optional specifications

« Hollow shaft ball screw and nut cooling ball screw

* Provides high accuracy through the use of
forced cooling. Please refer to ball screws for
high precision machine tools (page B542 to

B550) for more details.
B541

Existing model

TW Series

Fig. 3 Schematic diagram of travel accuracy

NSK

B-3-3.8.1 Hollow Shaft Ball Screw for High Precision Machine Tools

The increase in speed of the feeding mechanism
for highly accurate positioning may require
some measures against thermal expansion of
the ball screw (forced cooling using hollow ball
screw). NSK standardized hollowed screw shafts
and shaft ends configuration (sealing section
and support bearing seat). NSK recommends
this as the most effective measure against
thermal expansion.

1. Features

@Stable positioning accuracy

Suppresses expansion of the ball screw shaft by
rising temperature, and provides stable, precise
positioning.

@ Prevents displacement of various sections
Minimizes deformation of the ball screw support
bearings as well as of the machine base which
is caused by thermal expansion of ball screw.
Forced cooling keeps the heat from spreading
to other sections, and prevents the processing
table from deforming due to heat.

@ Reduces warm-up time

Temperature does not rise high, therefore cuts
machine warm-up period.

@ Maintains lubricant's effect

Removes heat from the ball screw, deterring
lubricant deterioration.

@ Easy designing for installation

Use support bearing unit exclusive for NSK ball
screws (high speed and high load capacity for
machine tools, see page B405) and seal unit
(page B545) to standardized shaft end. This
makes designing of mounting ball screw easy.
NSK also provides nut cooling ball screws. The
level of temperature rise for nut cooling ball

3. Model example of dimension table
A model number that indicates specification
factors is structured as shown below.

{OExample of model

Screw shaft model H

screw is equal to the hollow shaft ball screw
thanks to the optimized nut internal design for
cooling. Please refer to nut cooling ball screws
(page B547) for more details.

2. Design precautions

Refer to HMC type, end-deflector recirculation
system, return tube recirculation system, and
deflector(bridge type) recirculation system
for ball screw specifications. If the overall ball
screw length exceeds 3 000 mm, contact NSK.
For general precautions regarding ball screw,
refer to "Design Precautions" (page B83) and
"Handling precautions" (page B103).

T

30
Ball screw specification
Screw shaft diameter : 32 mm
Lead :10mm
Preload : 1 500 N

Operating condition
Travel speed : 10 m/min.
Stroke : 500 mm

20

Forced cooling

Coolant oil volume : 3 liter/min.

&——=e Non-forced cooling

Temperature rise (°C)

0 1 2

Hours (h)

H 32 -10

Fig. 1 Effect of forced cooling by hollow shaft ball screw

‘ Hollow bore (mm)

Screw shaft diameter (mm)
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Hollow shaft ball screw

4. Installation example and standard dimensions

Sealing of inlet side

-

Support bearings,
opposite side of driving pulley

Table

Ball nut

N e ——
Inlet-pipe N
Hollow ball screw shaft
- Machineba‘se -
© M [F) o Q 1_
< < B ' — L |
& / 5 T i !
N i
! A ] =
: /] 177 /] 17 )
I 0| 1. l
1 == T i
Lm .l_
Ls Lb
Screw shaft Bearing seat Sealing
Model No. Diameter| Hollow |Diameter Lock nut Inlet Outlet
D d Db M Lm Lb Ds, Ls, Ds, Ls, La ds
89
H32-10 32 10 25 M25x1.5 26 104 20 15 32 60 25 6
119
89
H40-12 40 12 30 M30x1.5 26 104 25 15 40 60 25 7
119
92
H50-15 50 15 40 M40x1.5 30 107 32 15 50 65 27 8
122

Notes: 1. Please consult NSK for other models.
2. See B420 for bearing combination symbols.
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NSK |

—1 s bearings,
Outlet pipe i~} F/ | drlij\l/)iﬁg'::uﬁ:;:%se
ogBs Driving pulley
=5 g o
Ja: T
F T et |
7 !
( 3 =TT
Sealing of outlet side E — T
=
w =2
S
H]
2 4-¢ds 2 M 2 (7]
I \ 9 -
3 =
aH w
7 :
__________ ' A7 | S S B —— 7 =
( il ! 3
Plug =
La Lm Le .
Lsy Lb Lc
Unit: mm
i Equipped seal unit
Drive side |Spanner flats Applicable . quiep an
support Used bearing Shaft outer
. Shaft end
Dc | Lc w | Le unit surface
WBK25DF-31H 25TAC62CSUHPN7C DF combination
20 40 17 8 WBK25DFD-31H 25TAC62CSUHPN7C DFD combination | WSK20A-01 | WSK32B-01
(25TAC62CSUHPN7C DFF combination)
WBK30DF-31H 30TAC62CSUHPN7C DF combination
25 50 22 10 WBK30DFD-31H 30TAC62CSUHPN7C DFD combination | WSK25A-01 | WSK40B-01
(30TAC62CSUHPN7C DFF combination)
WBK40DF-31H 40TAC72CSUHPN7C DF combination
35 70 30 13 WBK40DFD-31H 40TAC72CSUHPN7C DFD combination | WSK32A-01 | WSK50B-01
WBK40DFF-31H 40TAC72CSUHPN7C DFF combination
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Hollow shaft ball screw: Seal units

5. Seal units for hollow ball screw shaft (available by order)

This is an exclusive joint for coolant of the hollow ball screw shaft.

A Type
(for shaft end)

Rc 1/2
1 Seal
o ~ . o
g B —tg ¢
T
ER\v
2) Drain
L
Unit: mm
Reference No. d D D, D, L w Fixing bolt
WSK20A-01 20 57 85 57 56 70 M6
WSK25A-01 25 57 85 57 56 70 M6
WSK32A-01 32 69 95 67 61 80 M6

B545

NSK |

B Type
(for shaft outer surface)

4-¢6.6 drill thru Rc 1/2
c'bore $11x30
#o3 5
9 ¥ !
I
I

Seal Ly =

=

Section X-X o

EE— =

(7]

-

N0

=4

Unit: mm S

Reference No. d D D, L, L, w Fixing bolt g

(5]

WSK32B-01 32 57 85 46 25 70 M6 =

WSK40B-01 40 57 85 46 25 70 M6

WSK50B-01 50 69 95 49 27 80 M6 .

<> Handling precautions

* Use NSK support unit (high speed and high
load capacity for machine tools on page
B405) for installation in order to maintain
the eccentricity between screw shaft and

seal unit.

» Apply grease to the lip section for protection

at the time of installation to the ball screw.

« Make certain that the drain holes (one for

A Type, four for B Type) of the seal unit

directly face downward when the unit is

installed.
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B-3-3.8.2 Nut Cooling Ball Screws for High Precision Machine Tools

Nut cooling ball screws are easily cooled with a
ball nut cooling system and are ideal for use in
high-speed and high-precision machine tools that
have nut cooling systems.

Using nut cooling ball screws makes it possible to
cool long ball screws that are difficult to cool with
hollow-core cooling, and they accommodate the
broad high-precision needs of machine tools both
small and large.

1. Features
@ Cooling effects
By optimizing the cooling structure inside the
nut, cooling capacity equivalent to hollow shaft
cooling has been achieved. The nut in contact
with the table is cooled, so that heat conduction
from the table to the ball screw is blocked.
Moreover, by cooling hollow shaft in parallel,
the screw shaft and ball nut can be cooled at the
same time for even more precise temperature
control.
@ Internal design in consideration of preload
torque change
The nut cooling ball screw has double contact-
point preload in the tensile direction. This
prevents an increase in preload torque when the
nut is cooled, enabling effective cooling of the
ball screw.

{Reference number for nut cooling ball screw

@ Cooling structure

The cooling fluid goes in a balanced way through
the nut. Double nuts have separate coolant routes
for each nut for efficient cooling. Cooling fluid
does not go through the inside of spacers, so
coolant fluid does not leak even when preload
drops and airtightness is maintained.

@ Improved handling

Ball screws can be cooled by simply attaching
piping to the exterior flange part.* Sliding seals
and rotary joints that are required for hollow shaft
cooling are not needed. Dimensions for mounting
area (without nut cooling) are the same as
conventional products, so the nut cooling can be
implemented without changing machine designs.
*When cooling double nuts, piping is required on
the nut end face on the other side of the flange.

@ Long ball screws can be cooled at a low cost
Since these products are suitable for long ball
screws for which hollow hole processing is
difficult, improved precision of large machine
tools can be achieved at a low cost.

2. Cautions regarding design

If heat impact from the bearing is too great,
separate cooling for bearing and surrounding
areas is recommended. For details, please contact
NSK.

W4012- * * ZMNC-C5Z20

‘ Nut cooling ball screw code

B547

NSK |

Change of screw shaft temperature

Ig

4

L
Coolant; Oil

y | Coolantflow ate s Limin

. '/’

Test conditions:
Specimen; Shaft dia. 50 mm,
ead 25 mm

Increase in temperature °C

8
8 ooling g SHaitcooling Sy
4 J
/
2| -
8 :
] 1 2 3 4 : 8

Time hour
Fig. 1 Effect of forced cooling by nut cooling ball screw

4 T S\t cooling

Test table appearance

Temperature distribution with nut cooling

=
=
=
o
=)
=
=
(=]
-]
=
(74
[x]
=
@
=
-

Fig. 2 Effect of forced cooling by nut cooling ball screw

Cooling structure

Single nut Double nut

Fig. 3 Cooling structure of a nut cooling ball screw
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Nut cooling ball screws NSK |

Nut cooling ball screws: dimension chart

@ Single nut cooling ball screws (for HMD type, nut type: EM) @ Double nut cooling ball screws (tube-type, nut type: DFT)

2-Rc1/8

-¢ X drill th
Rc1/8 6-¢X drill thru

¥ o Rc1/8 22,50 (for coolant) "C'bore ¢Y x Z
s‘% (for coolant)/\, P 2 Y4 \(for coolant) 7 y, (fozr-?:gllasnt) 4-through hole A-through hole &
jx | s K ] / N = (for coolant) / (for coolant) L J
_6-gX drill thru
© .l C'bore ¢Y xZ §
5 S 1l i
- —Pepy
3] ‘
- 12 L] |13 e
Ls L1 G
- Rc1/8
L ALl | Lo (oil hole)
L
H
=
=
o
(=]
=
é.
Applicable dimensions for HVID type Unit: mm Dimensions for tube type Unit: mm g
Mode! N Shaft dia.| Lead Nut dimensions Model N Sheftdia. | Lead Nut dimensions =
odel No. odel No. =
d l D, D, H L, L, L, L, w X Y z d I D, D, L, L, L, L, G w, X Y z W, B
EM4016-4E 16 166 | 140.5 DFT5010-7.5 10 93 | 135 | 303 | 275 10 18 51 113 11 175 | 11 73 @
EM4020-6E 20 156 | 130.5 DFT5012-5 12 100 | 146 | 279 | 245 12 22
40 86 128 96 7.5 18 106 11 175 | 11 50
EM4025-6E 25 188 | 162.5 DFT5016-5 16 100 | 146 | 344 | 306 16 22 55| 122 14 | 20 13 78
EM4030-6E 30 219 |193.6 DFT5020-3 20 100 | 146 | 327 | 279 20 28
EM4516-4E 16 166 | 140.5 DFT5510-5 55 10 102 | 144 | 243 | 215 10 18 54 122 11 175 | 1 80
EM4520-6E 45 20 92 134 | 102 156 | 130.5| 7.5 18 112 11 175 | 11 DFT6310-7.5 10 108 | 154 | 307 | 275 10 22 58 130 14 | 20 13 88
EMA4525-6E 25 188 | 162.5 DFT6312-5 63 12 115 | 161 279 | 245 12 22 61 137 14 | 20 13 91
EM5016-4E 16 166 | 140.5 DFT6316-5 16 122 | 180 | 350 | 306 16 28
69 150 18 26 17.5 I8}
EM5020-6E 20 156 | 130.5 DFT6320-5 20 122 | 180 | 407 | 359 | 20 28
50 98 140 107 7.5 18 118 11 175 | 11
EM5025-6E 25 188 | 162.5 DFT8010-5 10 130 | 176 | 247 | 215 10 22 66 152 14 | 20 13 108
EM5030-6E 30 219 | 193.5 DFT8012-5 80 12 136 | 182 | 279 | 245 12 22 68 158 14 | 20 13 110
EM6316-4E 63 16 122 180 138 176 | 139 9 28 150 18 26 17.5 DFT8016-5 16 143 | 204 | 350 | 306 16 28
77 172 18 26 175 | 112
DFT8020-5 20 143 | 204 | 407 | 359 | 20 28
DFT10012-5 12 160 | 220 | 285 | 245 12 28 82 188 18 26 175 | 134
DFT10016-5 | 100 16 170 | 243 | 354 | 306 16 32
91 205 22 32 215 | 136
DFT10020-5 20 170 | 243 | 411 | 359 | 20 32
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B-3-3.9 ND Series for Nut-Rotatable Drives

* This product is patented by NSK.

A nut rotatable ball screw is developed as a unit
into which angular contact support ball bearings
are integrated. It is best suited for an application
that requires rotation of the ball nut while the
screw shaft is fixed.

NDT model

1. Structure

Balls are installed between the assembly
housing and the ball nut. The outer bearing
rings are integrated into the assembly housing
and thus, compact design are attained.

A timing pulley (prepared by the user) is directly
secured to the end face of the nut.

Timing pulley Assembly housin
(shall be provided by the user) / (fixing part)

‘\\

L Ball return tube

Fig. 1 Ball nut structure

Ballnut 7
(rotational part)

2. Features

@ Multi-nut drive

Two or more nut units can be installed in a
single ball screw shaft. They can be operated by
respective motors.

@ High operation speed

High feeding speed operation, but yet low
rotational speed, is feasible by means of
medium to high-helix lead ball screws.

@ Easy installation

Merely install a mount housing to the table of
the machine to take advantage of this multi-nut
rotation system.

@ Simple shaft end configuration

Shaft end configuration is simple because this
unit does not need support bearings.

@ Shaft diameter/lead combination

There are 10 types of "shaft diameter/lead"
combinations.

Selections are: Shaft diameters -- 32, 40, 50 mm;
Leads -- 20, 25, 32, 40, 50 mm.

@ Low inertia

Compared to the NSK current product (end cap
ball recirculation system), rotational inertia was
reduced by 16% at most.

3. Specifications

(1) Ball recirculation system

The structure of return tube recirculation system
is shown below.

Slide table Assembly housing (fixed support)

1
R
Ball screw nut (rotational

Ball screw shaft

7{ (stationary)

Drive motor

Timing pulley ||
(drive motor)

Fig. 2 Example of installation to the table
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Return tube Screw shaft

Fig. 3 Structure of ball return tube recirculation
system

NSK |

(2) Accuracy grade and axial play

The available standard accuracy grade and axial
play are as follows. Please consult NSK for other
grades.

Table 1 Axial play

Axial play code z T S
Axial play 0

0.005 mm or less| 0.020 mm or less

Table 2 Combination of accuracy grades and axial play

@ Critical speed n,

As shown Fig. 4, calculate unsupported length
(mm) of L,, L,, and L, (assumed that the nut section
is a fixed support.) Table 4 shows the coefficients
"f" of each shaft end mounting condition.

n=fe z’;x107 (min”) (I-1)

d.: Screw shaft root diameter (See the
dimension table.)

L;: Unsupported length (mm) (See Fig. 4)

f: Factor determined by the ball screw shaft

Accuracy grade C3 Cb5 Ct7 end mounting condition
Axial play code|| Z T, S Z TS S Table 4
Shaft end mounting condition f
4. Allowable d+n value and the criterion Fixed - Fixed support 219
of maximum rotational speed Fixed — Simple support 151
Allowable d-n value and the criterion of Fixed - Free support 3.4

maximum rotational speed are shown below.

Please consult NSK if the rotational speed

exceeds the permissible range below.

Note: The basic concept is the same as that of
general ball screws. Refer to "Technical
Description: Permissible Rotational Speed"
(page B47).

Table 3 Allowable d+n value and the criterion of
maximum rotational speed

Standard

spegi?icg;ion 70 000 or less

High- d

S OSETRESeh[100 000 or less
3000 min’

d-n value: shaft dia. d [mm] x rotational speed n [min”']

Allowable d-n value

Criterion of maximum rotational speed

T

—
&

Lz La

Fig. 4 Installation example

5. Design precautions
One end of the screw thread should be cut-.

through to the end. Also, if the nut must be
removed from the screw shaft, the user should
have an arbor to prevent the balls from falling
out during this process. (NSK manufactures
arbors on request.)

For general precautions regarding ball screws,
refer to "Design Precautions" (page B83) and
"Handling Precautions" (page B103).
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NDD Type: (Incorporating vibration damper)
An increase in stroke length may restrict
required rotational speed of a ball screw due
to the issue of critical speed even if there is no
problem on d-n limitation.
In such a case, we recommend using NDD
Type nut rotatable ball screws equipped with
vibration damper.
It will make it possible to operate a ball
screw exceeding the critical speed, which is
conventionally considered being impossible.
Notes: 1) However, NDD Type cannot be used
exceeding the d-n limitation. Please
consult with NSK in such a case.
2) You cannot rotate the screw shaft of
NDD Series.

1. Structure
Hollow ball screw shaft has a mechanism to
absorb vibration energy (vibration damper).
This increases dynamic rigidity of the screw
shaft and lowers vibration when exceeding the
critical speed.

Construction of the ball nuts are the same as
those of NDT Type.

2. Features

@ No need for measures against critical speed.

Conventionally, an increase in screw shaft

diameter or use of intermediate support is the

measure against the issue of critical speed.

NDD Type ball screw will make these measures

needless.

@ Dimensional interchageability with NDT Type
ball screws

The vibration damper is set inside a ball screw

shaft, and therefore, there is no difference

with existing series in regards to external

dimensions. The ball nuts of NDD Type are

interchangeable with those of NDT Type.

@ Others

Benefits in multiple ball nut on a screw shaft,

high feeding speed for long stroke, easy in

installation, and low inertia of the ball nuts are

the same as NDT Type.

3. Specification
Recirculation system, accuracy grade, axial play
and preload system are the same as NDT Type.

4. Design precautions
They are the same as NDT Type.

5. Permissible rotational speed
The den value is the same as NDT Type.
You don’t need to consider the critical speed.

Shaft diameter : d
$50 440  ¢32

3000 4000 j ggg' Unusable zone even the vibration damper is equipped.
sooor “ o . . . . . . . Limitated by d - n = 100 000
20001 3000~ _V(('/W////7////7////7////7////7//7/7//Z (High speed specification)
2000~ 7, ’
- ~— Limitated by d - n = 70 000
2000
{//(/( 2 Zone for NDD Type (Standard)
T 1000} e (Usable zone with
o [ 1000— 24/, the vibration damper.)
o [ r 2,
@ [ L 1000— %y
s | L “,
5 L [ Zone for NDT Type //// /
= L (Usable zone even 97
© il i ///
5 L no vibration damper.) /// 7
o L ////
(min™) ™
[ Limitation by the critical speed
100 (fixed — fixed support)
1001 | | |
00 v v b b bon
1000 2000 3000 4000 432

IENETTENE| $40 Shaft diameter: d

Unsupported length  L; (mm)

$50

Fig. 5 Compartmentalization between NDT and NDD types to rotational speed and unsupported length
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(Without vibration
damper)

Fig. 6 Vibration of screw shaft when nut is rotating

(Without vibration damper) (With vibration damper)

Fig. 7 Effect of vibration damper (results of endurance test)

(With vibration
damper)
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Calculation example of permissible rotational speed

[Calculation example]

Assume a system which moves two nuts on a
shaft as shown below.

Does this system operate appropriately if: both
ends of the ball screw (shaft diameter 40 mm/
lead 40 mm) are fixed, and the travel speed is at
60 m/min?

[Answer]
The rotational speed n (min”') when the lead of
the ball screw is 40 mm, and the travel speed is
at 60 m/min is:

_ 60x10°

n= 20 =1500 (min”)

@ Calculate d * n value
As the d * n value of standard specification is 7 000,
therefore, the permissible rotational speed is;

70000 _ -
nS740 =1750 (min™)

@ Calculate critical speed
The maximum unsupported length comes
between Nut A and B.

L,=3300 (mm)

f =21.9 (Fixed-Fixed)

Root diameter: d, = 35.1 (mm)
Therefore, the permissible rotational speed is;

n< % 10" = 706 (min")

The calculation indicates that the d * n value is at
the safe level. But the critical speed exceeds the
limitation. However, with a vibration damper,
the system can be operated at 1 500 min™.

L1=2300, Stroke of ball nut A: 3 000 |

Fixed support

‘ [l
e
iy H

_|_ Fixed support

'|=

/ J~ —HL__T
[
— Fixed support
Ball nut A

{,J=

Fixed —
BallnutB/ |SUPPOt

300 Stroke of ball nut B: 3 000 L3 =300
1

Maximum distance between ball nuts Lo = 3 300

Fig. 8 Calculation example of permissible rotational speed
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Structure of reference number

The followings describe the structure of "Reference number for ball screw".

{Reference number for ball screw

W 4015 - *% P XU - C5Z 40

Product code
Screw shaft diameter (mm)
m)

Effective threaded length (in the unit of 100 m|

Design serial number

Preload code: No code, Non-preload; P, P-preload (page B5)

Lead (mm)

Axial play code: Z, T, S (page B20)

Accuracy grade: C3, C5, C7 (Ct7) (page B37 to B42)

Appearance/specification code
("T" is added for NDD Type.)
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. ND Series for nut-rotatable drives NSK |

6- ¢Xi drill thru
#Yicbore, Z: deep

Seal
(both sides)

$A
#Dh7
$an
‘
|
$d-
#d
#Dh6

(equally spaced)

T|B F
L
Unit: mm
Shaft Ball Ball Root | Effectivetunsof | Basic load rating (N) | Momentof | Ball nut Ball nut dimensions Tap hole
Model No dia. Lead dia. cirlcle dia. _I_uamss inertz, ballut| - mass Nut entire | Nut outside | Fiange outste| Flange | Nut | Projection tbe dmensions | Bolt hole dimensions | Bolt hole | Tap hole dimensions PCD
’ dia. v Dynamic| Static J w length | deameter | demeter | width | length PCD
d l D, d, d | Circuits | G, G |lkg-em’) | (kg) L D A B F D, A Y, Z W, M, t W,

NDT
NDD 3220-2.5 20 4.762 33.25 28.3 2.5x1 17900 | 41800 6.2 2.9 107 78 105 12 83 60 12 6.6 11 6.5 91 M6 12 50
:g; 3225-2.5 25 4.762 &83.25 28.3 2.5x1 17 900 | 41800 6.7 3.2 120 78 105 12 96 60 12 6.6 11 6.5 91 M6 12 50
NDT 32
NDD 3232-1.5 1.5x1 11 500 24 800
NDT 32 4.762 33.25 28.3 6.2 29 107 78 105 12 83 60 12 6.6 11 6.5 91 M6 12 50
NDD 3232-3 1.6x2 | 18900 | 44600
:g; 4025-2.5 25 6.35 41.75 35.1 2.5x1 28500 | 70000 19.3 6.0 136 100 133 15 106 76 15 9 14 8.5 116 M8 16 62
xg; 4032-1.5 1.5x1 18400 | 41200
NDT 32 6.35 41.75 356.1 18.0 5.5 122 100 133 15 92 76 15 9 14 8.5 116 M8 16 62
NDD 4032-3 40 1.6x2 | 30100 | 74100
:g.[l; 4040-1.5 1.5%1 18400 | 41200
NDT 40 6.35 41.75 35.1 19.2 6.0 136 100 133 15 106 76 15 9 14 8.5 116 M8 16 62
NDD 4040-3 1.6x2 | 30100 | 74100
xg; 5025-2.5 25 7.938 52.25 44.0 2.5x1 42 700 (109000 | 45.7 8.5 140 120 156 18 107 96 15 11 17.5 11 136 M10 18 78
:g; 5032-2.5 32 7.938 52.25 40.0 2.5x1 42 700 (109000 | 48.9 9.4 158 120 156 18 125 96 15 11 17.5 11 136 M10 18 78
:g; 5040-1.5 1.5x1 27 500 | 66 500
NDT 50 40 7.938 52.25 44.0 455 8.5 140 120 156 18 107 96 15 11 17.5 11 136 M10 18 78
NDD 5040-3 1.5x2 | 44900 | 120 000
:g; 5050-1.5 1.5x1 27 500 | 66 500
NDT 50 7.938 52.25 44.0 48.7 9.4 158 120 156 18 125 96 15 11 17.5 11 136 M10 18 78
NDD 5050-3 1.56x2 | 44900 | 120 000

Notes: 1. The right hand screw is the standard. Consult NSK for the left hand screws.
2. Seals are standard equipment.
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B-3-3.10 >, Series for Robots

1. Features

> Series (NSK's Robotte) is a ball screw with a
high-performance spline. It is ideal for various
actuators such as the vertical axis of SCALA
type robot.

A ball screw groove and a ball spline groove
are made in one shaft, combining the ball screw
and the ball spline.

Mount housing, nuts, and support bearings are
combined into a single unit.

Timing pulley (prepared by the user) is directly
secured at the end face of the nut.

@ High functions

A single shaft has both feeding mechanism and
guide functions. This allows the shaft ends to
move back and forth (linear motion), as well as
to rotate.

@ Compact and lightweight

A ball screw nut and a spline nut are placed
on one shaft, and a support bearings are also
combined to the unit. This allows compact and
high-precision design. Hollow shaft is standard
to reduce weight. The hollow can be used for
wiring and piping. Other components are also
designed to be light in weight.

@ Low inertia

Because of return tube type ball nut of which
outside diameter is decreased, low inertia
design is enabled.

It reduces the inertia by 19% of conventional
products.

2. Functions

As shown in Fig. 1, the ball screw nut and a
spline nut are rotated independently to control
rotation value. Thereby the shaft can move in
any direction -- linear and rotational. Table 1
shows the relationship between power input
and output.

=i | ~—=Ball screw drive motor

I.‘T’ | i ¢ Input1:N1

Ball screw nut

R Ball spline nut

==
:i Ll —»Ball spline drive motor
- - ¢ Input2:N2
Screw shaft_—|
L[ Outer ring of support bearing

6 (direction of rotation)

N Z (linear motion)

Fig. 1 Example structure of Z axis plus 6 axis
actuator

Screw shaft

TZ. ==

Z (linear motion)

Ball spline nut

Ball screw nut Ball screw drive motor

(built-in ball bearing)

Fig. 2 Example structure of single Z axis unit
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Table 1 Power input and output of = Series

Shaft movement (output) Input
Z (up-down| 8 (rotational | | @ Ball .
@ Spline
movement)| movement) screw L Notes
: o L4 (min™)
(mm/min) | (min”) (min™)
Up, down| Stop Rotate Stop
N1x 1 0 N1 0
Stop Rotate Rotate | Rotate
N1 = N2
0 N2 N1 N2
Up, down| Rotate Stop Rotate
N2x N2 0 N2
Up, down| Rotate Rotate Rotate
N1#N2
[N1-N2|x/| N2 N1 N2

3. Specifications

(1) Ball recirculation system

A structure of return tube recirculation system is
shown below.

Return tube Screw shaft

Fig. 3 Structure of return tube recirculation
system

(2) Accuracy grade and axial play

The available standard accuracy grade and axial
play for ball screw are as follows. The axial play
for spline is 0 mm (preloaded product). Please
consult NSK for other grades.

Table 2 Accuracy grade and axial play

Accuracy grade|| C3, C5, Ct7
Z, 0 mm (preloaded)

Axial play

T, 0.005 mm or less; S, 0.020 mm or less

(3) Allowable d-n value and the criterion of
maximum rotational speed

Allowable d.-n value and the criterion of

maximum rotational speed are shown below.

Please consult NSK if the rotational speed

exceeds the permissible range below.

Permissible den value: 70 000 or less

Criterion of maximum rotational speed: 3 000 min”

Note: Please also review the critical speed.

For details, see "Technical Description:

Permissible Rotational Speed" (page B47).

(4) Application

SCALA type and Cartesian type industrial
robots, semiconductor manufacturing machines,
machines for automobile production facilities,
material handling systems, other Z (vertical)
axis and Z axis plus 6 (rotation) axis actuators.

4. Design precautions

The overall length L can be extended to 25 times
of the shaft diameter.

To remove the spline nut from the shaft for
assembling, use an arbor as shown in Fig. 4.
(page B545). Avoid removing ball screw nut
as much as possible. Refer to root diameter in
the dimension table for arbor diameter. (NSK
manufactures the arbors on request.)

For general precautions regarding ball screws,
refer to "Precautions in Designing" (page B83)
and "Precautions in Handling" (page B103).
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NSK

6. Load rating and life
The relationship between load rating of the ball
Ball screw nut Ball spline nut Arbor spline section and life is the same as in other
. NSK liner motion products. However, various
%"‘6 loads that apply to Robotte must be taken into
. 7 —’T A [ _; e account. For example, the following factors
—Wﬁ | [T ' v —‘ must be considered in calculating life when the
[ ' ' l i J product is used as shown in Fig. 5.
o —L-* Fa :Load that is generated when the shaft — S
moves in up-down direction. (Load is i ST
applied to the ball screw nut.) i | {/'
T :Torque that is generated to the shaft by Battscrownut_|—{ \
Fig. 4 Removing spline nut Fa. e \i
Fr : Load that is generated by moment of Ball spline nut_|
. inertia of the shaft and the work attached I | |
5. Product categories to Robotte as well as by centrifugal force 'L =i
>, Series (NSK's Robotte) is four models with when the arm rotates. I A —
different moving functions and performances 6 : Direction of Fr load that changes by shaft .
are available. Select a standard model if rigidity rotation. .
is important. A compact system is recommended NSK has life calculation programs which take N L
for reducing the weight of machine. these factors into account. Please ask NSK for
more details.
' : Fig. 5 Example structure of Z axis plus 0 axis
actuator
Table 3 X Series product categories
Model Appearance Size Structure (Movement) 7. Structure of reference number
The following describes the structure of "Reference number for ball screw".
) Standard Z+8 Unit {Reference number for ball screw .
PW 2502 - %% PTU-C52Z 20
Product code Lead (mm)
>7 Standard Z Unit Screw shaft diameter (mm) Axial play code: Z, T, S (page B20)
Effective threaded length (in the unit of 100 mm) Accuracy grade: C3, C5, C7 (Ct7) (page B37 to B42)
Design serial number Use support unit
Preload code: No code, Non-preload; P, P-preload (page B5) Hollow shaft ball screw specification
>C Compact Z+6 Unit
>CZ Compact Z Unit
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. 3 Series for Robots 3 Type NSK |

6-¢ X drill thru
(equally spaced
N
<5 &% sl R TINE < El-T =
EER R E -\ N ¥R . RS s B
M: tap, ti deep (equally spaced)
(for fixing pulley) L B Lo||Ls|B (L]
L L (for fixir;g pulley) Ls L.
Unit: mm
Shaft|Lead| Ball | Ball |Root |Screw Ball screw nut Ball spline nut
Model | dia. dia. | circle | dia. | shaft |Basicload rating (N) Dimensions Moment Mass |Basic load rating (N)| Basic torque (N-m) Dimensions Moment
No. dia. hollow) pynamic| Static of inertia Dynamic | Static | Dynamic| Static of inertia
d I D, d, a d; C, Co. |DIA|B|L|L|L| M |t |W]|D|W|X]| kgem) (kg) C Co C Co |D|A|B|L|L|L|L|Y|T|M|t|W|D|W|X]| kgm)
21610 10 4710 8 110 47, 0.41 0.50 | 5530 7270 61.5| 91.3
16 3.175(16.75|13.4 | (8) 48|64 5—1 7|4 |3-M4| 6[28|35| b6|4.5 48| 64| 5 |60|25(6.5|6.5|45[65|M4| 7 |25 |35| 66(4.5| 0.71
21632 32 2990| 4 870 52 0.44 0.55 | 5890| 8000] 65.5|100
2010 10 8210]17 500 | 57 0.64 0.74 | 6260 8720] 86.3|135
%2020 | 20 | 20 [3.175|20.75|17.4| (14) | 5290]10 300|54| 70| 6 | 63| 8| 4 | 3-M4 | 6|32|40| 62]4.5] 0.65 0.81 | 6610] 9450] 91.1|145 |54 | 70| 6 |65|2.5(6.5|6.5|5.5(6.5|M5| 8 (30.5/ 40 | 62(4.5| 1.15
2040 40 3360] 6170 57 0.64 0.74 | 6610] 9450] 91.1]145
22510 10 9 11021 900, | 57 1.10 0.81 | 6630 9450[115 |185
22520 20 5 870]13 200, 63 1.18 0.88 | 7290[10900{ 125 |210
25 3.175|25.75|22.4 | (18) 58| 74 6 —] 8|4 |3-M4| 6|38|45| 66/4.5 58| 74| 6 |70|2.5|6.5(6.5|5.5|6.56|M5| 8 |35.5| 45| 66|4.5| 1.88
22525 25 5 870|13 200, | 72 1.30 1.00 | 7290/10900]125 [210
22550 50 3 730] 7 500 64 1.20 0.91 | 7290[10900{ 125 [210
23220 20 6 540|16 800, 70 2.60 1.46 | 7630/11 600|165 |285
32 3.175(32.75(29.4 | (25) 70| 95/ 8 (10| 6 | 3-M5|10|44|53| 82/6.6 70| 95| 8 |75(2.5|7.5|6.5|5.5|6.5|M5| 8 |42 |50 | 82|6.6| 3.80| 1.62
3232 32 6 540|16 800 91 3.15 1.83 | 795012400175 |305
24020 20 9 770]26 300, 73 5.96 2.02 |10 600[14 800{ 290 |455
40 3.969(41.0 [36.9( (30) 85(110[ 8 10| 6 | 4-M5 |[10|58|67| 96/6.6 85(110| 8 |80 |4 |7.5|8 |55|8 [M5| 8 |65 [65| 96|6.6( 9.74 | 2.38
4040 40 9 770]26 300, 107, 7.85 2.85 |11 200[15900{ 305 |490
24520 20 10 300[29 700 73 7.73 2.17 |11 200[15900{ 340 |550
45 3.969(46.0 [41.9] (35) 90115/ 8 [—_|10| 6 | 4-M5|10|63|72{101/6.6 90 (115 8 |85|4 |7.5|8 |5.5|8 |M5| 8 |60 |70 (101|6.6| 125 | 2.56
24540 40 10.300[29 700 107, 10.3 3.06 _|11.700[17 000/ 360__| 590
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. 3 Series for Robots 3 Z Type NSK |

6-¢X drill thru
(equally spaced
4-¢ X drill th ‘r ih
~ © -$ X2 drl ru ol [t anym ©
| £ < <R — _ —— B
by 32 g (equally spaced) 3q T ___________________ 3g
f —
Ls| B2 L
(for fixing pulley) L:| |B Ll =
[ 4 i
Ls
Unit: mm
Shaft|Lead| Ball | Ball |Root|Screw Ball screw nut Ball spline nut
Model | dia. dia. | circle | dia. | shaft |Basic load rating (N) Dimensions Moment | Mass |Basic load rating (N)| Basic torque (N-m) Dimensions Mass
No. dia. hollow| oy namic| Static of inertia Dynamic | Static | Dynamic| Static
d l D, ad, d | d C, Co |DIA|B|L|L|L| M |t |W|D|W|X (kg-cm’) (kg) C Co C Co D, A, B, L, Ls Ly H W, X | (kag)
>Z1610 10 47101 8110 47 0.41 0.50 | 5530( 7270, 61.5| 91.3
16 3.175(16.75|13.4| (8) 48| 64| 5 — 7| 4 |3-M4| 6|28|35| 56|4.5 35 55 6 60 105 | 6.5 45 45| 45 | 0.35
221632 32 2990| 4 870 52 0.44 | 055 | 5890 8000 65.5|100
>Z2010 10 8210|17 500 57 0.64 | 0.74 | 6260 8720, 86.5|135
222020 | 20 | 20 [3.175|20.75|17.4| (14) | 5290(10300| 54 | 70| 6 | 63| 8| 4 |3-M4| 6[32|40| 62|4.5 0.65 | 0.81 | 6610 9450, 91.1|145 40 60 6 65 | 105 | 6.5 | 50 50 55 | 0.46
372040 40 3360 6170 57 0.64 0.74 | 6610 9450] 91.1|145
222510 10 911021 900 57 110 | 0.81 | 6630] 9450[115 |185
22520 20 5870[13 200 63 118 | 0.88 | 7290{10900[125 |210
25 3.175125.75(22.4| (18) 58| 74| 6 —— 8| 4 |3M4| 6|38|45| 66|4.5 45 65 6 70 105 | 6.5 55} 55 5.5 | 0.57
222525 25 5 870|13 200 72 1.30 | 1.00 | 7290{10900[125 |210
>72550 50 3 730| 7500 64 1.20 0.91 7 290/10 900[ 125 | 210
>Z3220 20 6 540|16 800, 70 260 | 1.46 | 7630/11600/ 165 |285
32 3.175(32.75(29.4| (25) 70| 95/ 8 —{10| 6 |3-M5[10|44|53| 82|6.6 50 70 6 75 | 105 | 65 | 60 60 55 | 0.64
23232 32 6 540|16 800, 91 3.15 | 1.83 | 7950/12 400|175 |305
224020 20 9 770|26 300 73 596 | 2.02 |10600|14 800|290 |455
40 3.969(41.0 [36.9](30) 85 (110 8 ——{10| 6 |4-M5|10|58|67 | 96|6.6 65 88 8 80 | 12 8 76 76 | 6.6 | 1.20
>74040 40 9 77026 300 107 7.85 2.85 |11 200[15 900|305 |490
24520 20 10 300[29 700 73 7.73 | 2.17 (11 200/15 900|340 |550
45 3.969|46.0 [41.9](35) 90 (115 8 [——{ 10| 6 |4-M5|10|63|72(101|6.6 70 93 8 85 | 12 8 81 81 6.6 | 1.39
24540 40 10 300[29 700 107 10.3 3.06 |11 700[{17 000360 | 590
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. 3 Series for Robots 3. C Type NSK |

6-¢X drill thru 6-¢X drill thru
(equally spaced) (equally spaced) |
L : | | E,
s Eefer I :ﬁ 2 i Mp== ==l
S| Q| % & _'T__\__ - ___—_:’—ﬁs.Q % - P ——— Q| ¢
Sy 8% | | l =
M tap, t1 deep (equally spaced
2 B|Lr| | L
(for fixing pulley) L] 1Bl L = -~
L Ly (for fixing pulley) Ls NLe
Unit: mm
Shaft|Lead| Ball | Ball |Root |Screw Ball screw nut Ball spline nut
Model| dia. dia. | circle | dia. | shaft |Basic load rating(N) Dimensions Moment Mass|Basic load rating(N) | Basic torque(N-m) Dimensions Moment| Mass
No. dia. hollow| pynamic| Static of inerﬁa Dynemic| Static |Dynamic|Static of inertja
d | 1 D, d, a a, C, C. |D|A|B|L|L|L|L| M |t |W]|D |W]|X]|kgem) (kg) | C Co C |G |D|A|B|L|L|L|L|L[Y|T|M|t|W|D|W]|X|kym)| (kg
2C1610 10 4710| 8110 46 0.40 0.41
—— 116 ——13.175(16.75|13.4 | (8) 48|64\ 5 =3 |4 [10[3-M4 | 6 |28|35|56|4.5 ——14300(5090| 47.9| 63.9/48|64| 5 (45|2.5(6.5|10|6.5(4.5(/6.5|M4| 7 |25 |35 |56 |4.5| 0.52 | 0.42
2C1632 32 2990 | 4 870 51 0.43 0.43
2C2010 10 821017 500 156 0.63 0.53|4730|5820| 65.1] 90.5
2€2020| 20 | 20 |3.175(20.75| 17.4 | (14) | 529010 300/54|70| 6 |63| 4 | 4 | 10| 3-M4 | 6 [32|40|62]4.5| 0.65 0.56|5110|6540| 70.5{100 |54 |70| 6 |50(2.5/6.5|10|6.5|5.5|6.5|{M5| 8 |30.5{40|62|4.5| 0.86 | 0.56
2.C2040 40 3360| 6170 56 0.63 0.53|5110|6540| 70.5/100
2C2510 10 9110 (21 900 56 1.04 0.60 |5 130 (6 540| 87.8|125
2.C2520 20 5870 |13 200 63 1.13 0.64|5870|8 000|100 |155
— 125 ——13.175(25.75| 22.4 | (18) 58(74| 6 -1 4|4 |10|3-M4 | 6 [38(45|66 4.5 58|74 6 |55(2.5|6.5(10|6.5|5.5(6.5|M5| 8 (35545 |66 [4.5| 1.44 |0.67
2.C2525 25 5870 |13 200 171] 1.24 0.69|5870|8000|100 |155
>,C2550 50 3730 | 7500 63 1.13 0.64 |5870|8000{100 |155

B567 B568



' 3 Series for Robots Y CZ Type NSK |

6-¢ X drill thru
(equally spaced

<|z R 8 == |l _ | = <18
s q AW R 3| < § R - —1 ¥ 2
4-¢ Xz drill thru
M tap, t: deep (equally spaced) |Ls| \Ls|
(for fixing pulley) L Bl L. (equally spaced) s8] Ly
L /1 L L
Unit: mm
Shaft | Lead | Ball | Ball | Root | Screw Ball screw nut Ball spline nut
Model | dia. dia. |circle | dia. | shaft |Basicload rating(N) Dimensions Moment| Mass |Basic load rating(N) | Basic torque(N-m) Dimensions Mass
No. dia. hollow | pynamic| Static of inertia Dynamic | Static | Dynamic | Static

d l D, dy d d C Co |DIA|B|L|L|L|IL| M |t WD |W| X [kgom | (kg) G Co G Co D, | A B, Ls Ls L, L, H W, | X | (ka)
>CZ1610 10 4710 8110 46 0.40 | 0.41

16 3.175(16.75| 13.4 (8) 48(64| 513 |4 |10|3-M4 | 6 |28|35|56(4.5 4300(5090| 479| 63.9| 35 b5 6 45 1105|285 | 65 | 45 45 | 45 | 0.26
>CZ21632 32 2990 4870 51 0.43 | 0.43
>CZ2010 10 821017 500 156 0.63 | 0.53 |4730|5820| 65.1| 90.5
>CZ2020| 20 20 [3.175|20.756| 17.4 | (14) |5290(10300/54|70| 6 [63| 4 | 4 [10|3-M4 | 6 |32|40(62|4.5 0.65 | 0.66 |5110|6540| 70.5/100 | 40 | 60 6 50 [ 105|335 65 | 50 | 50 | 65 | 0.35
>CZ2040 40 3360| 6170 56 0.63 | 0.53 |5110|6540| 70.5|100
>CZ2510 10 911021 900, 156 1.04 | 0.60 [5130[6540| 87.8|125
>CZ2520 20 5 870 |13 200, 63 1.13 | 0.64 [5870[8000|100 |155

25 3.175(25.75| 22.4 | (18) 58|74| 6 [—14|4|10|3-M4 | 6|38|45(66(4.5 45 65 6 65 | 10.5|385 | 6.5 55} 55 6.5
>CZ2525 25 5 870 |13 200, 1 71] 1.24 | 0.69 [5870[8000|100 |155
>CZ2550 50 3730| 7500 63 1.13 | 0.64 [5870(8000|100 |155
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B-3-3.11 Ball Screw with L1 Seal designed for Minimal Grease Splatter [Patent application submitted]

1. Features

@ Substantial reduction in grease splatter

The amount of grease splatter for the L1 seal
is reduced to 1/10 compared to NSK standard
seal to contribute to maintain equipment and
working environment clean.

@ Adoption of non-contact type seal

Seal torque is avoided by optimizing the seal
shape. The current seals with relatively small
splatter are all contact type seals, but the L1 seal
is the first non-contact type seal to achieve low
grease spatter.

@ Seal cover is equipped as standard.
To prevent grease from dripping, a seal cover is
equipped as standard.

Conventional labyrinth seal

@ Later fitting to NSK standard ball screws is
available.

NSK ensures quick delivery because later fitting

to “Compact FA Series” and “High Speed SS

Series” is possible.

2. Specifications

(1) Applicable ball screw

Shaft diameter : 15 to 23 mm

Lead : 5 mm min.

Lubricant :NSK standard grease, NSK
clean grease, grease for general
food

Environment : Ambient temperature

Short lead time: Can be fitted to NSK standard
stock ball screws.

Compact FA series (dia.15 to 25 mm)
High speed SS series (dia.32 mm)

Ball screw with L1 seal for 2222010-3E
ini grease
minimal grease splatter 2000min-

Fig. 1 Comparison of grease splatter from the shaft

z7==Splattering amount
7 reduced to 1/10

Amount of
28 splattered
grease [g]

KETTT) EEPrTs

. .

. H

19 " 0.43 .

H 021 H

Labyrinth seal « Newly developed & .
X i v . W"I’_.l s:al ped » Ball screw with L1 seal for
Conventional labyrinth seal :. L _: minimal grease splatter
HSS3210 After refilling grease

AS2 grease
2400min*

After operation in shipping condition

Fig. 2 Results of grease splattering test
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NSK

(2) Design-related precautions

When designing the screw shaft end, the
one end shall be cut-through. For general
precautions regarding ball screws, refer to
“Design Precautions” (page B83) and “Handling
Precautions” (page B103).

Table 1 Combinations of shaft diameter and lead

Lead

Shaft dia: 5 10 | 20 | 25 |Applicable series
15 OO O
20 O]10 10 Compact FA
25 OO0 10|10
32 010 High speed SS

Please contact NSK except for the above types.

| Compact FA series (dia.15 to 25 mm) \

| High Speed SS series (dia.32 mm)

Fig. 3 of grease splatter from the shaft

3. Example of reference number

A structure of “Reference number for ball screw” is as follows.
*"L1" is added at the end of “nut model code” and “Specifications number”.

{>Reference number for ball screw

W2005 -kkk*xL1 - C5Z10

NSK L1 equipped type ball screw code

4. Precautions for use
» Maximum temperatures are as follows.

Compact FA series with L1 seal: 80 °C (at outside diameter of ball nut)
High Speed SS series with L1 seal: 60 °C (at outside diameter of ball nut)
* Do not use the product in environments where foreign matter is present.
*» Please note that L1 seal reduces grease splatter but cannot reduce it to zero.

The data shown in the catalog are the results of our tests, and no warranty is given to sealing

performance on actual usage on machinery.

The amount of grease splatter is affected by usage conditions (rotational speed, temperature,
greases, grease filling amount). Dust covers and other measures to keep machinery free of dust

are recommended.
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. Ball Screw with L1 Seal designed for Minimal Grease Splatter NSK |

6-¢ X drill thru
gYc'bore, Zdepth

4-gX diill thry 6-pX diill thru

L1 seal unit for - (304 “ e W rﬂnsiiﬂll;r:ie‘;gre splatter g‘, (ran;;wr))f B x=
Ilmi-.u-ajn;;'.rsme_;-l:ue. e ¥ .' Theh sies) ._‘\ (t
_I",—_ _u'l_ = 1 W
g ) W : y
e @, ﬁsﬁ heoud )
- 3 ﬁ e %3 4 _L 3 : MBX1 tap
; g '(é? L I,"".I — (il hole, Plug)
— “\J_LJ!— M6X1 tap
Plug (Qil' hole)
- Plug (Oil hole / M5 X 0.8 tap)
=l ; (Oilhole/MSXOvStap)z = B
-i_" = = G G Grease fittin 95 25 M Ln ] M ~
a.n_i - (Ol hole / M5 X 0.8 tap) \—.-—/
5 B C e (L) View X-X
M Lo M (ouhjge/a:des':?rz‘fe'ap) View XX \/iev’jX-X
0] "(BSS15, BSS20) (BSS25)
Basic load rating (N) Ball nut dimensions Total length| Internal | Standard Basic oad rating (N) Ball nut dimensions Totallength| Intemal | Stenderd
Shaft Lead it Oil hole 1. 5 with | spatal | volmef Shaft Lead Nt Ol S|y | spatil | voumeof
| dia. ; D dimensions volume | grease | dia. ; ; i dimensions volume | grease
Model No. | dia Dynamic| Static |Dia.| ~ Flange length Bolt holes position utdsed | ofut fegknsing Model No. | dia Dynamic| Static | Dia. Flange length Bolt holes psin ntdised | ‘ofnut repknsing
d I C, C. |DIAl G |H|B| L, (W X| Y |Z| T| V M L (cm?) | (cm?) d ! C, Co |DI|DJA|G| H|B|L |WX|Y|lZ|T M L | (m) | (cm?)
BSS1505-3E 5 s e e 30 % e |l i@ 50 20 1 HSS3205| 32 5 | 18500 | 56 100|57|58| 85/32|42 |13| 89|71(6.6(11|6.5| 33 | 95| 108 | 10 5
BSS1510-3E| 15 | 10 ’ 11| 43 55| 9.5|5.5 63 ’ ’ HSS3210| 32 | 10 | 46300 (108 000|73|74(108|41|53.5{15[160|90|9 |[14(85| 45 | 145 | 189 | 43 22
BSS1520-2E 20 | 5070| 8730/325516.5[33 51 43 20 |27 5 81 2.8 14 Notes: 1. Maximum operating temperature: 60°C (at outside diameter of ball nut)
BSS2005-3E 5 31 55 | 34 | 1.7
8 790[18 500 —— 12
BSS2010-3E| 20 | 10 3616219 (38|13 45 |49|6.6|/11 |6.5/23.5(30.5 69 a2 16
BSS2020-2E 20 | 5900[11 700 54 18 90 ' '
BSS2505-3E 5 | 976023 600 32 - 56 | 44 | 2.2
BSS2510-4E 10 |12 800[32 300 56 80 | 47 | 24
25 4016224 812———51|6.6| - | — |23.5|30.5
BSS2520-2E 20 54 94 | 39 | 2.0
6 560[14 600 — 20
BSS2525-2E 25 63 103 | 43 | 22

Notes: 1. Maximum operating temperature: 80°C (at outside diameter of ball nut)
2. Grease nipple attachment is done only on the outer side of the flange (see diagram).
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B-3-3.12 Equipped with "NSK K1™" Lubrication Unit

This product is being applied for a patent.

1. Features

NSK K1 is a new, efficient lubrication unit. Equipped
with NSK K1, the ball screws demonstrate a superb
performance as shown below.

@ Long-term, maintenance-free usage

In mechanical environments where lubrication is
difficult to apply, long-term running efficiency is
maintained by using the NSK K1 in combination
with grease.

[ex.] For automotive component processing
lines, etc.

@ Does not pollute the environment

A very small volume of grease combined with
NSK K1 can provide sufficient lubrication in
the environment where grease is undesirable
as well as in the environment where high
cleanliness is required.

[ex.] Food processing equipment, medical
equipment, liquid crystal display/
semiconductor manufacturing equipment,
etc.

@ Good for environments where lubricant is
washed away

When used with grease, life of the machine is

prolonged even when the machine is washed

entirely by water, or in an environment where

the machine is exposed to rain or wind.

[ex.] Food processing equipment, housing/

construction machines, etc.

@ Maintains efficiency in dusty environment

In environment where oil- and grease-absorbing

dust is produced, long-term efficiency in

lubrication and prevention from foreign

inclusions are maintained by using the NSK K1

in combination with grease.

[ex.] Woodworking machines, etc.

@ Comparative duration test of samples with
and without NSK K1

Sample, testing conditions and test result are

shown in Table 1 and Fig. 1.

Without lubricant, operation became impossible

after running 8.6 km. With NSK K1 alone, it was

possible to continue running exceeding 10 000

km.

NSK conducts various tests under different

conditions. Please consult NSK.

B575

Table 1 Sample and testing conditions

Ball screw Shaft dia. 20 mm, lead 20 mm
Lubrication Comparison with only NSK K1 against no lubrication
Speed 4000 min" (80 m/min)
Stroke 600 mm
NSK K1
Without
lubricant
0 10 100 1000 10000 100000

Running distance (km)

Fig. 1 Duration test results on ball screws without lubricant

2. Specifications

(1) Structure

The structure makes it possible to have a stable
contact between the NSK K1 and outside of
a ball screw with moderate force by a garter
spring which fits onto outside of the NSK K1.
NSK K1 is installed between the ball screw nut and
the labyrinth seal. The overall nut length is slightly
longer than that of the standard ball screw.
Combination of NSK standard grease (factory-
packed in the nut) and NSK K1 are standard
specifications.

Fig. 2 NSK K1

(2) Accuracy grade and axial play

Accuracy grades, clearance and preload
specifications remain unchanged from the existing
products. There is a slight increase in torque due
to the equipped NSK K1.

NSK

(3) Overall nut length after equipped with NSK K1™
The nut length becomes longer than that of
standard ball screws after equipped with NSK
K1. The nut length after equipped with K1 is
shown in pages B577 to B580 for each type of
ball recirculation. NSK K1 can be installed on
other types not listed in the dimension table.
Please consult with NSK if you require the K1
for a special ball nut.

(4) Application examples

Ball screws equipped with NSK K1 are
maintenance-free for a long period of time. Its
application is expanding in various industries.

Semiconductor/liquid crystal .

. . ) Industrial robot
display manufacturing equipment
] [ Machine tools ]

Automobile
manufacturing machines

Wood working
machines

{OReference number for ball screw equipped with NSK K1

W1401 - P K1 - C3 Z10

3. Precautions for use

Temperature range for use: Maximum temperature: 50°C
Momentary maximum
temperature: 80°C

Chemicals that should not come to contact with K1:

Do not leave NSK K1 in organic solvent,
white kerosene such as hexane, thinner
which removes oil, and rust preventive oil
which contains white kerosene.

Note: Water-type cutting oil, oil-type cutting
oil, grease such as mineral-type AS2 and
ester-type PS2 do not damage K1 Seal.

Note: NSK K1 is not applicable to the Compact
FA series.

4. Example of reference number

A structure of "Reference number for ball screw"

is as follows.

Note: "K1" is added at the end of "nut model
code" and "Specifications number".

NSK K1 equipped type ball screw code
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Equipped with "NSK K1™" lubrication unit NSK |

(1) Tube type

- 2-NSK K1 2-Seal
1 \/ / ; 5 / ; 9 | 4
E | =]
e ~ R Q
Il @ | %
EE L =
C | B C'
L
Tube type
Screw ; ; Frange| Overalllength i i Screw ; ; Frange| Overal length i i m
X Lead K1 installing ng eng K1 cap dimension X Lead K1 installing ANg leng K1 cap dimension =
shaft dia. i i width | when equipped K1 shaft dia. ; i width | when equipped K1 =
Model No. dimension Cap dia. Protruding Model No. dimension Cap dia. Protruding =
d 1 C C' B L $ D, dimension ¢ D, d ! C C' B L % D, dimension ¢ D, 4
PFT1004-2.5 10 4 14 15 10 61.5 $22 MAX ¢ 24 PFT3610-5 10 20 131 i
PFT1205-2.5 5 15 66 DFT3610-5 19 221 =
LPFT1210-2.5 12 10 14 17 10 79 $26.5 MAX 429 HZF3616-5 = 16 18 19 15 163 Pl WX S E
PFT1405-2.5 14 5 14 15 10 65 ¢ 30 MAX ¢ 32 HZF3620-3.5 20 19 146 :
LPFT1510-2.5 15 10 14 15 10 76 430 MAX ¢ 32 PFT4008-5 17 ";
PFT1605-2.5 16 B 14 15 10 67 $ 32 MAX ¢ 34 ZFT4008-10 8 9 20 165 $62 MAX ¢ 64
PFT2005-5 5 81 ZFT4010-7 20 152 $62
LPFT2010-2.5 20 10 14 14 10 78 ¢ 38 MAX ¢ 40 DFT4010-5 10 19 19 222 $61 MAX 464
LPFT2020-1.5 20 84 PFT4012-5 20 144 $62
ZFT2505-10 5 16 17 10 115 ¢ 44 MAX ¢ 46 DFT4012-5 40 12 9 19 16 252 $61 MAX 4 64
PFT2506-5 6 16 17 12 98] ¢ 44 MAX ¢ 46 HZF4016-5 16 19 19 164 $61 MAX ¢ 64
PFT2510-2.5 89 HZF4020-5 20 19 19 189 $61 MAX ¢ 64
ZFT2510-3 % 10 16 7o 103 ¢44 MAX ¢ 46 LPFT4032-2.5 2 14 14 151 54 MAX ¢ 56
LPFT2520-2.5 20 12 12 12 109 $ 38 MAX ¢ 40 LPFT4040-1.5 40 14 14 133 ¢ 54 MAX ¢ 56
LPFT2525-1.5 25 12 12 12 98 $ 38 MAX ¢ 40 DFT4510-5 10 16 222
DFT2805-5 5 137 DFT4512-5 45 12 19 19 16 254 $72 MAX ¢ 75
PFT2810-2.5 28 10 16 17 12 90 ¢ 48 MAX ¢ 50 HZF4520-5 20 18 190
DFT2810-3 174 ZFT5010-10 10 20 194
PFT3206-5 93 DFT5012-5 12 19 256
ZFT3206-10 6 16 1 129 #52 MAX 54 ZFT5016-5 50 o o 20 | g 172 T AKX 476
PFT3210-5 17 122 DFT5016-5 19 300 ¢ ¢
ZFT3210-5 10 16 17 122 ¢ 52 MAX ¢ 54 HZF5020-5 20 19 192
DFT3210-5 32 16 12 212 HZF5025-5 25 19 221
PFT3212-3 17 114 DFT5516-5 16 178 MAX ¢ 87
DFT3212-3 12 19 16 198 (e o HZF5520-5 55} 20 22 22 18 198 $81 MAX ¢ 81
LPFT3225-2.5 25 12 12 122 $ 46 MAX ¢ 48 HZF5525-5 25 227 MAX ¢ 81
LPFT3232-1.5 32 12 12 109 ¢ 46 MAX ¢ 48 DFT6316-5 16 322
“DFT63205 | 63 20 22 22 18 262 489 MAX ¢ 95

Notes: 1. NSK K1 can be installed in other types not listed in the table. Please consult NSK.
2. C,C" and L are the dimensions when one NSK K1 is equipped to both ends of the nut.
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Equipped with "NSK K1™" lubrication unit

NSK

(2) Deflector(bridge) type

(3) End cap type

2-NSK K1 2-Seal
2-NSK K1 2-Seal P
[ ]
N A ’
1 g g BN o g
e IR - N ¢ %
| e \| B E
c c'] c' c
L c B
L
Deflector(bridge) type End cap type
m
=
=
=
E
Screw ; i Frange| Overalllength K1 di i Screw i ; Frange | Overalllength K1 di i =
M Lead K1 installing ! . ¢ap dimension v Lead K1 installing ) ! cap dimension =
shaft dia. ; ; width | when equipped K1 shaft dia. ; ; width | when equipped K1 =
Model No. dimension Cap dia. Protruding Model No. dimension Cap dia. Protruding =
d ! C C' B L $ D, dimension ¢ D, d 1 C C' B L é D, dimension ¢ D, =
ZFD2005-6 20 5 9 9 12 87 ¢ 32 MAX ¢ 34 UPFC1520-1.5 15 20 29 18 10 81 ¢ 30 MAX ¢ 32 5:
=
ZFD2506-6 6 - 102 LPFC1616-3 16 16 28 18 10 74 428 MAX ¢ 30
] 25 12 12 ¢ 38 MAX ¢ 40
ZFD2510-4 10 12 106 LPFC2020-3 20 20 29.5 i W 82 ¢34 MAX ¢ 36
ZFD3208-8 8 136 UPFC2040-1 40 29 77 $32 MAX ¢ 34
ZFD3210-6 32 10 12 12 12 138 ¢ 46 MAX ¢ 48 LPFC2525-3 25 97
. . I 25 34 21 12 ¢ 44 MAX ¢ 46
ZFD3212-6 12 163 UPFC2550-1 50 92
ZFD4010-8 10 167 LPFC3232-3 32 37 112
-1 40 14 14 16 $54 MAX ¢ 57 — | 32 21 12 $52 MAX ¢ 54
ZFD4012-8 12 189 UPFC3264-1 64 36.5 104
ZFD5010-8 10 169 LPFC4040-3 40 40 43.5 24 15 133 662 MAX ¢ 65
———— 1 50 14 14 18 $64 MAX ¢ 67
ZFD5012-6 12 167 LPFC5050-3 50 50 45.5 24 20 1565 74 MAX ¢ 77

Notes: 1. NSK K1 can be installed in other types not listed in the table. Please consult NSK.

2. C,C’" and L are the dimensions when one NSK K1 is equipped to both ends of the nut.
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Notes: 1. NSK K1 can be installed in other types not listed in the table. Please consult NSK.
2. C,C’" and L are the dimensions when one NSK K1 is equipped to both ends of the nut.
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NSK

B-3-3.13 Special Ball Screws

In addition to the standard ball screws, NSK Thoroughly discuss with NSK the specifications
manufactures various types of ball screws in before determining specifications and ordering
special shapes as shown below. ball screws in special shapes.

Nut with gear Flanged to flanged ball nut Ball screw for aircraft
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Lightly preloaded single nut with bearing seat Lightly preloaded single nut with flat mounting surface Cylindrical double nut Ball screw for nuclear power plant

Nut with trunion Hollow shaft, lightly preloaded single nut, with large shaft diameter and fine lead Spring preloaded ball screw Right and left hand thread on each side of screw

Double nut with right and left turn thread on each side of screw shaft Ceramic ball screw
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