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.
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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
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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.
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High Speed SS HSS Type (Fine lead) Nut models: ZFRC NSK ‘

Screw shaft ¢40
Lead 10, 12

6- ¢ X drill thru
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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.
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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
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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.
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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.
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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

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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