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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

B13



(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.
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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

B27 B28



(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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