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B-I Selection Guide to NSK

Ball Screw

B-I-1 Features of NSK Ball Screws

@ Quick delivery
Standardized items are in stock for short lead time.
« Precision ball screws::- A Series, KA Series,

S Series, V Series,
* Rolled ball screws:-+++ R Series
@ 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.

@ Unparalleled accuracy

When the accuracy is required, NSK utilizes its
unique grinding technique and measuring
equipment for the product in the topnotch precision.

@ Superb durability

NSK uses thoroughly purified alloy steel, and applies
special case hardening heat treatment to it for
superb durability.

® No backlash, and unparalleled rigidity
NSK ball screws use gothic-arch groove as shown in
Fig. I-1.1. Providing controlled preload is easy, thanks
to this gothic-arch groove, and appropriate rigidity
with no backlash can be obtained. As the Gothic-arch
also minimizes the clearance between the balls and
the groove, the back lash is controlled to minimal
without applying preload.

Groove Shape of NSK Precision Ball Screw

Fig. I-1-1 Ball groove profile of NSK ball screw
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® Smooth movement assures high
efficiency

Balls are slightly wedging into grooves of the nut
and screw, as they enter to load zone at their
recirculation, causing minute vibration, when the
circular-arc groove is used. But this phenomenon
does not happen in the gothic-arch groove. This,
along with the low friction that is the inherent nature
of the ball screw, is accountable for the smooth and
highly efficient conversion of motion as shown in
Fig. I-1¢2.
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@ Abundant accessory 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 and always in
stock.

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. I-1-2 Mechanical efficiency of ball screws
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B-I-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.

@ Converting motion: Changing rotary motion to
linear motion (normal operation); Changing linear

motion to rotary motion efficiently (back-drive
operation).

@ Increasing power: A small torque is converted to a
large thrust force.

@ Positioning: Sets accurate position in linear
motion.

Table I-2¢1 Ball screw recirculation system

Recirculation method

Ball return tube type

Structure

Return tube

IRV RN
N0 7707
HAHaE
sislelzis\e
%\% A %\%\%\‘ VE
olvivivivle

ol e

Example: 2.5 turns ball
recirculation circuit

Screw shaft

Number of turns of balls i;: Number of turns between (A) to (B)
Number of circuit i,; Number of the tube
Effective turns of balls i, : i,=i, X i,

In the above Figure, i, = 2.5; i, = 2. Therefore i, = 5

Characteristics

Suitable for mass production which cuts costs

Number of turns of balls

Several types

Circuit (number of rows)

Several types

Nut outside diameter

Large

Output

High
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B-I-2.1 Ball Recirculation System

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

As shown in Table I-2.1, three types of ball
recirculation system are used for NSK ball screw.

Deflector type

End cap type

¢

‘3_' S i

S

Screw shaft

Number of turns of balls i,: 1(one) for deflector type,
the number of turns is between (A) to (B).

Number of circuit i,: number of deflector

Effective turns i, : i, =1 X i,

Ball recirculation hole
Ball nut

Screw shaft

Number of turns of balls i,: Number of turns of
balls is (A) to (B)

Number of circuit i,; Number of start i,, which is the
number of independent threads of the screw
Effective turns i, : i, =i, X i, = i; X i,

Compact nut outside diameter For small lead

For screws with high helix lead and multiple start threads

Only one turn

Several types

Several types

Several types

Small

Medium size

Low

Somewhat suitable
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B-I-2.2 Preload system
There are four types of the way to apply preload for the NSK ball screw depending on the application.

Table I-2¢2 Preload system for ball screw

Offset preload (Z Preload)

Oversize ball preload (P Preload)

Preload system Double nut preload (D Preload) Spring preloaded double nut (J Preload)
Structure ]
Ballnut B Spacer Ball nutA Ball nut B Spring Ball nut A .
a2
V/
ERTE~NIN
' 0200 =000
’.h'\.h. ’ ||’ ’ !
RO oyl (RS
I
Fa1
Main external load C—)
Double nut preload Spring preloaded double nut (J Preload)
(D Preload)
Tension Tension
Tension Tension ’
-— Spacer
Ball nut B Ball nut A Ball nut A Ball nut B
Screw shaft
Ball contact under double Ball contact under the spring
nut D Preload preloaded double nut (J Preload)
Description | Uses two nuts, and insert a spacer between them to apply A spring is used as a spacer of D Preload.
preload. (Must be used with discretion in its varied
In general, a spacer is thicker (by the deformation equivalent | rigidity by load direction.)
to the preload) than the actual space between two nuts.
On the contrary, a thin spacer is inserted in some cases.
Nut length Long Long
cnagé'%”r?sucs Fair Excellent
Rigidity Excellent Poor

(i
L]

QIO @20

Offset preload (Z Preload)

Lead Lead+a Lead

UL

Screw shaft

Ball contact under
offset Z Preload

Oversize ball preload
(P Preload)

Lead Lead

Ball nut L

Screw shaft

Ball contact under oversize ball P Preload

Spacer ball (1:1) is standard to improve
smoothness in operation, excepting for those
with short turns of balls.

Ball nut Spacer ball
-—_—

\/Hc}

Load ball

(0
{l\

N

_
Screw shaft

To apply preload, the lead near the center of
the nut is enlarged by the volume equivalent
to preload (Q0).
(Uses a single nut to create a preload similar
to D preload.)

Balls slightly larger than the space of the ball
groove (over-size balls) are inserted to apply
preload by balls' four-point contact.

B5

Medium Short
Fair Fair
Excellent Fair
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B-I-3 Ball Screw Series

B-I-3.1 Ball Screw Classification
Standard stock series

— (screw shaft and
standard nut)

— A Series (T, D, L, U, M Types)
Finished shaft end

—— KA Series (T, D, L, U, M Types)
Finished shaft end

—— S Series (T, D, L, U, M Types)
Finished shaft end/ Blank shaft end

I:

L—— R Series (T and U Types)/ Blank shaft end

Ball screw — .
—— V Series

(low-priced standard ball screws)

——— Standard accessory ——— Support unitstFor small equipment, light load

For machine tools, heavy load
—— Lock nut

—— Grease unit
+—— Travel stopper (by order)

—— Ball screw support bearing, thrust angular contact ball bearings
—— T Type

(Tube type standard ball screws)
——D Type

(Deflector type standard ball screws)
——M Type

(precision miniature, fine lead ball screws)
——L Type - Lead is larger than 50% of the shaft

diameter and smaller than shaft diameter

(precision, medium lead and high helix lead ball screws)
— U Type - Lead exceeds the shaft diameter

(precision, high helix and sultra high helix lead ball screws)
——— HMC Series

(ball screws for high-speed machine tools)
L— HTF Series

(ball screws for high-load drive)

Custom
— made ball —
screws

__ Standard
nut series

Application
— oriented
nut series

—— Special ball screws NDT Series (nut-rotating ball screws)
Ball screw with a spline "Robotte"”
Hollow shaft ball screw

Table I-3.1 shows basic types of NSK ball screws.

Table I-3-1 Basic NSK ball screws

Type Lead size Recirculation component | Preload method
T Type Fine, Medium Tube D,P,Z
D Type Fine, Medium Deflector D,P,Z
L Type Medium, High helix Tube D,P
U Type | High helix, Ultra high helix Tube, end cap P
M Type Fine Deflector P

B7

Accuracy grade: C5 grade or better
Can be combined with support units.

Uses stainless steel, highly effective in rust-prevention.

Accuracy grade: C5 grade or better
Custom-ordered shaft end processing is available

RMA (precision rolled miniature ball screw, finished shaft end)
RMS (precision rolled miniature ball screw, blank shaft end)
VFA (finished shaft end) Low-price, accuracy grade Ct7

Low-price

Support bearing units for ball screw

Lubricant grease for ball screws
Safety measure against overrun
Support bearing for ball screws
This ball recirculation type is ideal for large volume production for cost reduction

Compact nut outside diameter

Accurate positioning for small equipment

Ideal for high-speed feed

High-speed, low vibration, low noise
High rigidity, high load carrying capacity, compact nut

Exclusively developed for high loads:
Electric drive became possible for the use under high load.

Long stroke, for high-speed operation

For various actuators

Prevents thermal expansion of the ball
screw to achieve highly precise positioning.

Remarks

Page B39
Page B155
Page B181

Page B232

Page B255

Page B273

Page B299
Page B300
Page B300

Page B301
.Page B309

Page B353
Page B375

Page B383

Page B399
Page B405

Page B411

Page B417
Page B423

Page B435

Table I-3+2 Lead classification

Classification

Lead ratio
K=lead | / shaft diameterd

Fine K<0.5
Medium 0.5 = K<1
High helix 1=K<2

Ultra high helix 2=K
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B-I-3.2 Ball Screw Series
(1) Standard stock series (immediate delivery, low-price)

Ball screws

Fig. I-3°1 A Series Finished shaft end Page B39

Fig. I-3+2 KA Series Finished shaft end Page B155

AAAAAARAARARA R R AR PEEE D —— —————————————

Fig. I-3¢3 S Series Blank shaft end Page B181

Fig. I-3¢4 V Series VFA finished shaft end Page B232
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T AR

Fig. I-3+5 V Series RMA finished shaft end RMS blank shaft end Page B240

Fig. I-3¢6 R Series Blank shaft end Page B255

Fig. I-3¢7 R Series Nut assembly
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Standard accessory

Fig. I-3¢8 Support unit, for small equipment Fig. I-3¢9 Support unit for VFA
(light load) Page B276 (simple support side) Page B291

Fig. I-3°10 Support bearing kit for RMA Fig. I-3¢11 Support unit, for machine tolls
Page B293 (heavy load) Page B296

Components for ball screw support bearing are available.

Fig. I-3¢12 Lock nuts A Type Fig. I-3¢13 Lock nuts S Type
Page B299 Page B299

Bl1
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Fig. I-3°14 Grease unit Page D19 Fig. I-3°15 NSK grease Page B300, D19

iptetryteaca
-uAsLpaa

e A ab ket
MR A

Fig. I-3°16 Travel stopper (by order) Fig. I-317 Ball screw support bearing, thrust
Page B300 angular contact ball bearings Page B301
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(2) Custom made ball screws: Standard ball nut series

TN R R iy

1mnnnnan

Fig. I-3°18 T Type

(Tube type, standard ball screw) Page B309

Fig. I-3°19 D Type
(Deflector type, standard ball screw) Page B353

Fig. I-3.20 L Type (precision, medium and
high helix lead ball screws) Page B383

Fig. I-3.22 M Type
(precision miniature, fine lead ball screws)
Page B375

B13

Fig. I-3.21 U Type
ultra high helix lead ball screws)

(precision, high helix and
Page B399
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(3) Custom made ball screws: Application oriented nut series

Fig. I-3.23 Ball screw for high-speed machine Fig. I-3+24 Ball screw for high load drive
tools (HMC Series) Page B405 (HTF Series) Page B411
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(4) Special ball screws

Fig. I-3+25 NDT Series (rotatable nut ball screws) Page B417

Fig. I-3+26 Ball screw with spline "Robotte" Page B423

Fig. I-3+27 Hollow shaft ball screw Page B437
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B-I-4 Procedures to Select Ball Screw

B-I-4.1 Flow Chart for Selection

There are several methods to select a ball screw standardized series that are available in stock.

which is most suitable both in type and size for a NSK offers a ball screw selection program, and also
specific use. The chart below is one of the selection has a service to select appropriate items using data
methods. To take advantage of prompt delivery and file compiled by our knowledge and experience.

reasonable prices, this method focuses on the

Use conditions
Load, speed, stroke, accuracy,
required life (environment)

Basic factors
Accuracy grade (C0-Ct10) Pages B17 and B445
Screw shaft diameter
Lead
Stroke

A4

Is it a standard series and available in stock? The following are
recommendations for different needs.
A Series : If accuracy is important, and if you desire to use the ball
screw as it is delivered

S Series : If accuracy is important, and if you desire a certain shape
of the shaft end.

KA Series : If you are concerned about rust.

V Series : If you desire accuracy and low cost.

R Series : If you desire low cost. Pages B19-22

@ YES

Basic safety checks
@ Limitation of buckling load

@ Critical speed
f Page B435 | shape, shaft end
@ Life expectancy Page B461

1 o
Factors to be checked to satisfy a need YES

@ Heat displacement and lead accuracy

NG @ Rigidity Page B447 ~ See Page B23 Consult NSK

NG Is it in the dimension table for

Page B451 | custom made ball screws? Nut

@ Drive torque Page B465
@ Lubrication, rust prevention, dust Page B469
prevention, safety system Page B471
® Consideration to assembly Page B475
1 o
Summary of technical data for ordering Page B31
NSK



B-I-4.2 Accuracy Grades

Table I-4¢1 shows examples of how to select
accuracy grade for a specific use. These practical
cases are based on NSK's experience. Circle
indicates the range of the accuracy grade in actual
use. Double circle indicates accuracy grades most
frequently used among cases marked with a single
circle. These symbols help to identify general

information on the accuracy grade of ball screws. 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
B445)

Table I-4¢1 Accuracy grades of ball screw and their application

NC machine tools
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B-I-4.3 Axial Play

Table I-4+2 indicates 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 I-
4¢3, Please note that if the effective length exceeds
the range, the axial play may become partially
negative (preloaded condition).

Table I-4¢2 Combinations of accuracy grades and axial play Unit: mm
Axial V4 T S N L
play 0 0.005 0.020 0.050 0.3
Accuracy grade (Preload) or under or under or under or under
co Ccoz CoT — — —
C1 Ci1z CiT — — —
c2 c2z c2T1 — — —
C3 C3z C3T C3s — —
©5 C5Z C3Ir 55 C5N —
Ct7 — — C7s C7N C7L

Table I-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 Axial play S
diameter
C0~C3 C5 C3 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
32~40 1000 800 2000 1500 1500
50~63 1200 1000 2500 2000 2000
80~125 — — 4000 3000 3000

Remarks: Refer to Table I-4.12 (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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B-I-4.4 Screw Shaft Diameter, Lead, and
Stroke

First, temporarily choose a screw shaft diameter and
stroke based on the allowable space for ball screw
installation. Lead should be set based on the
required running speed, and should give some
allowance to the maximum rotational speed of the
motor.

Table I-4+4 shows classification of lead.

Table I-4¢4 Lead classification

Lead ratio
K=lead | /shaft diameter d

Classification

Fine lead K<0.5
Medium lead 0.5=K<1
High helix lead 1=K<2
Ultra high helix lead 2=K

(1) Standard stock series

Table I-4¢5 and 6 show "combinations of ball screw
diameter and leads" and "range of stroke." From
these tables, select closest values to the shaft
diameter, lead, and stroke which temporarily had
been selected previously. Also, confirm detailed
specifications and sizes in "Dimensional table of
standard items" (Page B3¢).

Table I-4¢5 Standard stock ball screws: Combinations of screw shaft diameter and leads

Unit: mm

Lead 1
Shaft diameter

15 2 25 4 5

8 10 12 | 16 | 20 | 25 | 32 | 40 | 50

4

6

8

10

12

14

15

°
o
(I
|
o

o

16

20

25

28

32

36

40

45

50

Remark: See Table I-4+7 for KA (stainless) Series.
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Strips in the Tables indicate a range of maximum stroke of each series and each model number. Page numbers

are shown at the end of the strips.

Table I-4+6 Maximum stroke of standard stock ball screws (A and S series)

Unit: mm
Maimmsike] © O O O ©O O O O O QO O O O 0O O O O O O 0O 0O 0O 9O 9O OO 9O O
] N F D~ O WWOWMOWLMOWLWOMmMOOo oo 9o oo S © ©
Screw dia. x lead
g4x1 ﬁ B41
26x1 #?18?343 — Upper: A series
B183 Lower: S series
g8l e e 8
#8x1.5 EBA»?
28x2 EEB‘E:
gigig 5 EEBSEES Range of maximum stroke for each reference number
B10x4 ——— o,
ﬂlgxg T — 57 Page to refer
ﬂlzx 5 O
ﬂizxio 318261
pi2x —— 2>
914x8 B ——————t
A15x10 T —————————— 5
915x20 DN
916x2 D — N
A16x2.5 T———
016x5 D ———
016x16 D ————
916x32 D E—
5204 ———_G...,
620X = ..,
920x10 e 1
#20x20 8o
920x40 R 591
§25x4 s — sros
B25x5 T ——, 0
B25x6 A ——_
#2510 e ——— |
#25x20 Hg;gg
#25x25 D EE———
ﬂggxgo I 5105
”28"6 T ——— 337 358
B28x T———_— 3537 353
B32x5 S E——
gggig T—————— A
T ———
ggggg B125, 127@
A ——
#32x32 B131 E:zji
#36x10 I ————. =2 135
A40X5 T —— 77
p40X8 T — >
040x10 4e1, 2> S ——
B40x12 e, 1 R ————
945x10 BmgH
#50x10 B151, 153 —m]
B227, 229
8988888885888 838888888¢88888¢83%
A 1 N N O M I T OO OM~0OOO O 4N © 0O N I O
o 4 4 +d d 4 N N N N

Refer to Table I-49 for KA series.
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Table I-47 KA Series: Combinations of shaft

diameter and leads Unit: mm
Lead 1 2 4 5 [ 10 | 20
Shaft diamete
6 ®
8 ® | O
10 ® | O
12 [ J ® |0
15 (K
16 (]
20 o
Table I-4¢8 Rolled ball screw: Combinations of shaft diameter and leads
Unit: mm
Lead 3 4 5 10 12 16 20 25 32 40 50 64 80
Shaft diameter
10 [ J
12 [ ]
14 [ J [ J
15 (]
16 [ ] [ ] [ J
18
20 @ [ ] @ [ ]
25 [ ] [ J [ J [ J
28
32 [ J [ J [ ]
36 [
40 [ J [ ] o
45 (]
50 [ ] [ J [ J
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Table I-4+9 Range of maximum stroke of the stainless A series (KA series)

Unit: mm
Range of maximum O O O 99 9 ©9 9 O 9O O o
stroke o o o o o o o o o o o
— N ™ < wn (o] ~ [o5] o o —
Shaft dia. X lead — —
g 6x1 m B157
g 8x1 m B159
g 8x2 » B161
g10x 2 u B163
g10x 4 s B165
g12x2 e B167
g12 x5 s B169
912 x 10 s B171
g15x 10 I B173
9§15 x 20 e B175
916 x 2 — B177
920 x 20 e B179

Maximum stroke range for S series is shown in the next page.

Table I-4¢10 Maximum stroke range of standard stock rolled ball screw

Unit: mm
Shaft o o o o o o o o

Shaft dia~en9th 3 S 3 S 3 S 3 3
X lead — — N N [32] [32] <

910x 3 | B257, 265

910X 6 |m— B257, 263

912x 8 | B257, 263

P12 x12 || B261, 269

914 x4 || B257, 263, 265, 267

014 X5 |m——( B257, 263, 265, 267

915 X 20 | ——| B260 Page to refer

916 x10 |———— B257

7916 X 16 | ———— B261, 269 )

916 x 32 | —— B271 Medium shaft len

918x8 |——— B257

920X 5 || B257, 263, 265, 267 Maximum shaft len

920x 10 | —— | B216, 263, 267

920 x 20 | B261, 269

920 x 40 |————— B271

925 x5 * B257, 263, 265, 267

925 % 10 | B257, 263, 265, 267

925 x 25 | | B261, 269

925 x50 | | B271

828 X6 | Minimum ————— B250, 263, 265, 267

932 X 10 | shaftlen: | B259, 263, 265, 267

932 x 32 | | B261, 269

032 X 64 | B271

236 x 10 | ) B259, 263, 265, 267

240 x 10 B259, 263, 25 | 50—

240 x 40 32161, 215 |1

940 x 80 g

945 x 12 B259, 265, 2167 | —|

250 x 10 B259, 265 | |

950 X 16 B259), 2165 |1

950 x 50 15325 |
o <) <) <) o o o o o
o o o (=) o o o o o
Irs) =} n <] re] S n ls) =}

— — N N [52] [32] < [T2)
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(2) Custom made standard series

If the item you need is not in the standard series, you
are required to set each specification for the ball
screw.

Follow the selection procedures shown below.

Refer to Page B483 for drills to practice selection.

. Table I-4-11
Select screw shaft diameter,
lead, nut
Table I-4-12

Select screw shaft length
(setting stroke)

=

Select the shape of nut.

=

Select the shaft end shape

=

Check for basic safety
(3) Life

=

(2) Rigidity

Do the factors satisfy required (3) Drive torque

functions?

o

Conclusion

Table I-4-13, 14
Table I-4-15, 16

(1) Permissible axial load

(2) Critical speed

(1) Thermal displacement and lead accuracy

(5) Consideration to assembly

"Combinations of screw shaft diameter of basic
type ball screws and leads™-*++---* See Page B24
"Dimension of nut" +--xseeerereeneees See Page B307

"Range of available screw shaft dimensions"
............................................ See Page 825

"Exterior shapes of nut"«--««ceeeeeee See Page B26
"Dimension table of nut"----«++----+ See Page B307

"Shapes of standard shaft ends"----See Page B27
"Configuration of rolled ball screw shaft end"
(reference) .............................. See page 829

See Page B451
See Page B455
See Page B461

See Page B447
See Page B465
See Page B469

(4) Lubrication, rust prevention, dust prevention, safety system

See Page B471
See Page B475

"When placing orders™:««--««+sxxe+ See Page B31

Table I-4+11 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.
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Table I-4e11 "Combinations of screw shaft diameter and leads for typical ball screw"

Shaftl_ead 05|1 15/ 2|25/ 3|4 |5 |6|8[10(12|16(20|25|30|32|40|50|60 64|80
diameter
4 M| M
6 M| M M
8 M|[M|M|M
10 M M|{M|T|T T
12 M M{M|{M|T|T L | L U
14 M M| T|T
15 L U
16 M| M T|T|T T L ] U
18 T
20 M T|TD|TD| T | L L|L U U
25 M T |TD|TD| T | TD L|L|L u u
28 T|T T
32 M T|TD|TD|TD|TD| T LN | LN LN U
36 T T T
40 M TD|(TD|TD|(TD| T | T | H [LN LN | LN u
45 T|T H|H
50 TD|TD|TD|TD|TD|TF |TD|LH| H |LN|LN|LN
N
55 T F
5 D|D|TD|TD|TF|TD L|L
F
80 TD|TD| T | TD
F
1T D|[TD| T |TD| F
F
125 T T|T T
140 T T|T|T
160 T|T|T
200 T|T|T
250 T| T
T: T Type (Tube type ball screws)
D: D Type (Deflector type ball screws)
L : L Type (High helix lead ball screws)
U: U Type (Ultra high helix lead ball screws)
M: M Type (Deflector type miniature ball screws)
H: HMC Series (Ball screws for high-speed machine tools)
F : HTF Series (Ball screws for high load)
N: NDT Series (Nut rotatable ball screws)
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B-I-4.5 Manufacturing Capability for Screw Shaft

Table I-4+12 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. Please consult NSK in such case. Also
consult NSK if the screw shaft size you desire to use

exceeds the size listed in Table I-4¢12.

Table I-4¢12 Manufacturing capability of screw shaft

Unit: mm
Accuracy rolled
Screw grade co Cl c2 C3 C5 Ct7 ball screw
shaft diamete| (Ct10)
90 110 120 140 140 140 —
150 180 200 250 250 250 —
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 2000
25 1100 1400 1600 1900 2500 2500 2500
28 1100 1400 1600 1900 2500 2500 2500
32 1500 1750 2250 2500 3200 3200 3000(4000)
36 1500 1750 2250 2500 3200 3500 3000
40 2000 2400 3000 3400 3800 4300 4000 (5000)
45 2000 2400 3000 3400 4000 4500 4000
50 2000 3200 4000 4500 5000 5750 4000
63 2000 4000 5000 6000 6800 7700
80 4000 6300 8200 9200 10000
100 4000 6300 10000 12500 14000
125 10000 14000 14000

Remarks: Values in parentheses of rolled ball screw are applicable to the ultra high helix lead (I/d = 2). Refer to
dimension tables in B255 and following pages for details. Please note that the range for small leads (3
mm or under) are also limited by the screw length.
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B-I-4.6 Outside Shapes of Ball Nut

(1) Flange shape (Fig. I-4-1)

Following types are available. For detailed
dimensions, refer to "Dimension table of nut" in Page
B311 and following pages.

@ Circular shape |
Applicable to shaft diameter of 20 mm and larger

@ Circular shape Il
A flatted round flange. Applicable to the screw
shaft diameter of 20 mm and larger

@ Circular shape Ill
A circle with two sides flatted. Applicable to M
(miniature) Type

@ Rectangular shape
Applicable to shaft diameter of 16 mm and
smaller

Circular shape Il
Fig. I-4.1 Flange shape and an installation example

Rectangular

(2) Shapes of nut cross section (Fig. 1-4¢2)
Following types are available. 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 peculiar for the tube recirculation
type. The nut outside diameter is small. But some
recess must be given for housing because the
ball recirculation tube protrudes from the
circumference of the nut.

Mounting center
height of ball screw

NN SR

Z

Fig. I-4.2 Shape of the cross section of nut
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B-I-4.7 Shaft End Configuration

Table I-4¢13 and 14 show shaft end types for NSK
standard support units. Table I-4¢15 and 16 shows
rolled screw shaft ends for the same occasion.

(1) Standard shaft end dimensions

Refer to the dimension tables below also in
designing shaft ends of standardized S Series.

X4'| 8 my
/Y\ 3 R><7 § - 8
q/ AL -
x4 mLy |h| B
H LS| Ly Ly

Section X-X

Fig. I-4.3 Configuration of standard shaft end (drive side)

Table I-4¢13 Dimension of shaft end (drive side)

Unit: mm
Screw |Bearing journal Thread Drive section|Seal section| Hexagon hole |Wrench flats Support
et | o Length [ Nominal spec._|ength] e | ength | Saretty | Depth] "z | Length unit
d, L, m, mL, d, L, d, B h H S Reference No.
4 6 | 22.5| M6Xx0.75 7 45| 7.5 9.5 8 4.5 |WBKO06-01A | WBK06-11
6 6 22.5| M6Xx0.75 7 45| 75 9.5 8 4.5 |WBKO06-01A | WBKO06-11
8 8 | 27 M8 x 1.0 9 6 |10 11.5 10 5.5 | WBK08-01A | WBK08-11
10 8 27 M8x 1.0 9 6 10 11.5 10 5.5 [WBK08-01A | WBK08-11
12 10 | 30 M10x 1.0 | 10 8 |15 14 12 6.5 | WBK10-01A | WBK10-11
14 12 30 M12 x 1.0 10 10 15 15 4 6 12 6.5 [WBK12-01A | WBK12-11
15 12 | 30 M12x1.0 | 10 |10 |15 15 4 6 12 6.5 |WBK12-01A | WBK12-11
16 12 | 30 M12x1.0 | 10 |10 |15 15 4 6 12 6.5 |WBK12-01A | WBK12-11
20 15 40 M15 x 1.0 15 12 20 19.5 5 7 17 8.5 [WBK15-01A | WBK15-11
17 | 81 M17x1.0 | 23 |12 |29 20 5) 7 22 |10 WBK17DF-31
25 20 | 53 M20x1.0 | 16 |15 |27 25 6 8 22 |10 [ WBK20-01 [WBK20-11
20 | 81 M20x1.0 | 23 |15 |39 25 6 8 22 |10 WBK20DF-31
28 20 | 53 M20x1.0 | 16 |15 |27 25 6 8 22 |10 [ WwBK20-01 [WBK20-11
20 | 81 M20x1.0 | 23 |15 |39 28 6 8 24 |12 WBK20DF-31
25 | 62 M25x15 | 20 |20 |33 32 8 10 27 [ 12 [ WBK25-01 [WBK25-11
32 25 89 M25 X 1.5 26 20 51 32 8 10 27 |12 WBK25DF-31
25 104 M25x15 | 26 |20 |51 32 8 10 27 |12 WBK25DFD-31
36 30 | 89 M30x15 | 26 |25 |61 36 10 12 30 |13 WBK30DF-31
30 |104 M30x15 | 26 |25 |61 36 10 12 30 |13 WBK30DFD-31
20 30 | 89 M30x15 | 26 |25 |61 40 10 12 WBK30DF-31
30 |104 M30x15 | 26 |25 |61 40 10 12 WBK30DFD-31
45 35 | 92 M35x15 | 30 |30 |63 45 12 14 WBK35DF-31
35 |107 M35x15 | 30 |30 |63 45 12 14 WBK35DFD-31
50 40 | 92 M40x15 | 30 |35 |78 50 14 18 WBK40DF-31
40 |107 M40 x 1.5 30 35 78 50 14 18 WBK40DFD-31
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Fig. I-4-4 Standard shaft end configuration (opposite to the drive side)
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Table I-4¢14 Dimensions of shaft ends (opposite to the drive side) 28

Unit: mm
Screw shaft | Bearing journal | Thread for lock nut | Retainer ring groove | Hexagonal hole Support unit
diameter [ 2ueide T ength | Nominal spec.| Length|Width| daseie, [Groove position| W9t asess T Depth NumEeerI?rT ep?r%ﬁtl’:‘egés are
d d, L, m, mL, n dn nL h bearing reference number.
8 6 9 — — 10.8 5.7 6.8 — — WBKO08S-01
10 6 9 — — 10.8 5.7 6.8 — — WBKO08S-01
12 8 10 — — 10.9 7.6 7.9 — — WBK10S-01
14 10 22(12) — — 1.15| 9.6 9.15 4 6 WBK12S-01
15 10 22(12) — — 1.15| 9.6 9.15 4 6 WBK12S-01
16 10 22012 — — 1.15| 9.6 9.15 4 6 WBK12S-01
20 15 25(13 — — 1.15| 14.3 10.15 5 7 WBK15S-01
20 19 — — 1.35| 19 15.35 6 8 WBK20S-01
25 20 53 M20x1.0 16 — — — 6 8 WBK20-01 [ WBK20-11
20 81 M20x%1.0 23 — — — 6 8 WBK20DF-31
20 19 — — |1.35]| 19 15.35 6 8 WBK20S-01
28 20 58 M20x%1.0 16 — — — 6 8 WBK20-01 | WBK20-11
20 81 M20x%1.0 23 — — — 6 8 WBK20DF-31
25 20 — — | 1.35| 23.9 16.35 8 10 WBK25S-01
32 25 62 M25x%1.5 20 — — — 8 10 | WBK25-01 [ WBK25-11
25 89 M25x%1.5 26 — — — 8 10 WBK25DF-31
36 25 20 — — |1.35| 23.9 16.35 10 12 (6205)
25 89 M25x%1.5 26 — — — 10 12 WBK30DF-31
40 30 22 — — 1.75| 28.6 17.75 10 12 (6206)
30 89 M30x1.5 26 — — — 10 12 WBK30DF-31
45 85) 25 — — 1.75| 33 18.75 12 14 (6207)
B85) 92 M35x%1.5 30 — — — 12 14 WBK35DF-31
50 40 25 — — 1.95| 38 19.95 14 18 (6208)
40 92 M40x1.5 30 — — — 14 18 WBK40DF-31
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(2) Shaft end configuration of rolled ball screw

odp
()

X Il m k
% /

| R

- hm— ﬁ‘/%rk”]:

H S —-—-— ]
mL; Lh]

H Ly Ly
Section X-X

Fig. I-4+5 Rolled ball screw shaft end (drive side)

Table I-4¢15 Dimensions of rolled screw 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 d, L, k B h H S Reference No.
10 6 27 | M6x0.75 7 50| 45| 75| — | — | — 8 4.5 | WBK06-01A| WBKO06-11
8 32 M8x1.0 9 55| 6 10 — — — 10 5.5 | WBK08-01A| WBK08-11
12 8 32 | M8x1.0 9 55| 6 |10 — | — — 10 5.5|WBK08-01A| WBK08-11
10 | 35 | M10x1.0 | 10 55| 8 |15 — | — — 12 6.5 | WBK10-01A| WBK10-11
14 10 | 35 | M10%1.0 10 55| 8 15 — — — 12 6.5 | WBK10-01A| WBK10-11
15 10 | 35 | M10x1.0 | 10 55| 8 |15 — | — — 12 6.5 | WBK10-01A| WBK10-11
12 | 35 | M12x1.0 10 5.5|10 15 3 4 6 12 6.5 | WBK12-01A| WBK12-11
16 12 | 35 | M12x1.0 10 5.5 |10 15 3 4 6 12 6.5 | WBK12-01A| WBK12-11
18 12 | 35 | M12x1.0 | 10 55|10 |15 3 4 6 12 6.5 | WBK12-01A| WBK12-11
20 15 | 50 | M15x1.0 | 15 | 10 |12 |20 4 5 7 17 8.5 | WBK15-01A| WBK15-11
25 20 | 64 | M20x1.0 16 11 15 27 5 6 8 22 10 |WBK20-01| WBK20-11
28 20 | 64 | M20x1.0 | 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 | WBK25-01| WBK25-11
36 25 | 76 | M25x1.5 20 14 20 88 6 8 10 27 12 | WBK25-01| WBK25-11
40 30 | 89 | M30x1.5 | 26 — |25 |61 8 10 12 — — WBK30DF-31
45 35 | 92 | M35x1.5 | 30 — |30 |63 8 12 14 — — WBK35DF-31
50 35 | 92 | M35x1.5 | 30 — |30 |63 8 12 14 — — WBK35DF-31
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Fig. I-4+6 Shaft end configuration of rolled ball screw (opposite to the drive side)

Table I-4¢16 Dimensions of rolled ball screw shaft end (opposite to the drive side)

B

Unit: mm
Screw shaft| Bearing journal Retaining ring groove Hexagonal hole Support unit
diameter | Outside | Length Width Groove | Groove Width Depth Numbers in parentheses are
diameter diameter | position | across flats bearing reference numbers. [y

d d, L, n dan nL B h

10 6 0.8 5.7 6.8 — — WBKO08S-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 20 19 1.35 19 15.35 6 8 WBK20S-01(6204)

28 20 19 1.35 19 15.35 6 8 WBK?20S-01(6204)

32 25 20 1.35 23.9 16.35 8 10 WBK25S-01(6205)

36 25 20 1.35 23.9 16.35 8 10 WBK25S-01(6205)

40 30 22 1.75 28.6 17.75 10 12 (6206)

45 85 92 1.75 88 18.75 12 14 (6207)

50 35 92 1.75 33 18.75 12 14 (6207)
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B-I-5 When Placing Orders

In order to avoid confusion, please use "reference number" or “specification number" when inquiring of NSK the
factors of the desired ball screw specifications.
Reference number  : Alpha-numeric codes are assigned to each ball screw.
Specification number : Specification factors are identified by alpha-numeric codes. Codes are for easy
explanation of your requirements.
(If you do not use these numbers, please itemize your requirements)

B-I-5.1 When Ordering Standard Series

Find the reference number from the dimension table. Enter the reference number in the "Order Form by Fax"
(Page B33) Send the fax to a NSK agency (branch office, sales office, or your local representative.)

(1) Example of reference number of A/S Series ball screw

W1603FA-7PGX-C5232

Product code (ball screw) —( —( —( Lead (mm)

Screw shaft diameter (mm)

Effective threaded length
(by the unit of 100 mm)

Axial play

Accuracy grade

A Series: MA, FA, SA, KA Ball screw specification/appearance
S Series: MS, FS, SS

Design serial number

(2) Example of reference number of V Series ball screw

VFA1510C7S-500
V Series: VFA, RMA, RMS ‘ Screw shaft length (mm)
Screw shaft diameter (mm) Axial play

Lead (mm)

Accuracy grade
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(3) Example of reference number for a rolled ball screw

Nut assembly

RNFTL2510A5S
Product code (nut assembly)T —( T Seal code S: With seal

No code: Without seal
Effective turns of balls(number of

Nut model: FTL, FBL,

STL, CT, FCL turns of balls x circuit number)
Screw shaft diameter (mm) Internal design specification code
Lead (mm)

Screw shaft

\ 20

Screw shaft length (x 100)
Internal design specification code

Screw shaft diameter (mm)

RS2510
Product code (screw shaft) T T

Lead (mm)

Please identify the nut assembly and screw shaft reference number when ordering.
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B-I-5.2 When Ordering Custom Made Ball Screws

(1) Specification number NSK such as for obtaining a price estimate. If you
Use a specification number for inquiry prior to desire to discuss with NSK technical points
determining your specifications. A specification regarding specifications, use the NSK ball screw
number reveals general information on the technical data sheet as an aid (Page B35).

specification. This is useful for communication with
An example of specification number

DFT501 -5LC3Z-850/1230

Nut model ‘Screw shaft length (mm)
Screw shaft diameter (mm) Threaded length (mm)

Lead (mm) Axial play

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

Accuracy grade

Direction of turn No code: Right L: Left

(2) Reference number

After specifications are determined, a reference number such as below is assigned to each ball screw.

For detailed specifications, check the specification drawing, which NSK will issue for individual ball screw to
confirm your requirements.

When placing order, please use this reference number.

An example of reference number

W 5012-261 Z10
Product code
Screw shaft diameter (mm)

DB
Lead (mm)
Axial play
Accuracy grade
Design serial number Ball screw specification/appearance

Effective threaded length
(by the unit of 100 mm)

Direction of turn No code: Right L: Left
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(1) Standard series

Company name :

FaX O rder FO I’m (Make copies for future orders)

Date: Day Month Year

Address : Telephone :
Name of person in charge : Section :
Product name Specification number Quantity Desired delivery

date

Precision ball screw

Rolled ball screw Nut

Rolled ball screw Screw shaft

Support unit

Lock nut

B

Grease pack

34

Describe the shaft end configuration if processing is required (S Series, R Series). In this case, specify
for what ball screw in the above list the shaft end shall be processed.
Refer to Page 27-30 for shaft end configuration. These pages also show reference number of support

units.

Drive side

Opposite of drive side
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NSK Ball Screw Technical Data Sheet (example)

(2) Custom made ball screw

Company name

Address

Person in charge

Machine which uses the ball screw  Machining center Model MC—

Drawing/rough sketch attached?

Yes

N

Date:

Day Month Year

Telephone

Section

Application Table left/right movement (X axis)

Note: Either unit system can be used.

Use conditions

Axial load Rotational speed | Operating hours

Maximumload [ 9000 N 20 rpm 15 Shatft rotation - Moving nut

(ko) Shaft rotation - Moving shaft ~ Back drive operation
Loadinnormaluse | 400 0 N 360 rpm 60 Operating conditions | Nut rotation - Moving nut

(kdf) Nutrotation - Moving shaft ~ Oscillation
Minimum load | 2000 N 1000 rpm 25

(kdf) Degree of vibration shock| Normal
Maximum 1000 rpm Required life 20000h
rotational speed
Lubricant Grease/oil (Brand name: Alvania No. 2) Motor in use Company A, Model 1
Seal Yes No Control system Company B, Model 2 ( resolution:11im)
Support bearing | Drive side 35TAC62DF Opposite to drive side 35TACG62DF
Guide way Sliding (L Y451500HL2-P423-U )
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 IYear /Lot per machine
production/Quantity

Specification factors of the ball screw

Shaft diameter 50mm Direction of turn right Accuracy grade c2 Screwshaftlength|  880mm | Preload 300kgf
Lead 10mm E?Egh'ge turns Axial play omm Overall shaft length| 7335mm | Required torque
Nut model | DFT5010-5 Flange type Circular | 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) Custom made 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
Note: Either unit system can be used.
Use conditions
Axial load Rotational speed | Operating hours
Maximum load N rpm Shaft rotation - Movingnut -~ Normal operation
(kof) Shaft rotation - Moving shaft ~ Back drive operation
Load in normal use N rpm Operating conditions | Nut rotation - Moving nut
(kgf) Nut rotation - Moving shaft ~ Oscillation
Minimum load N rpm
(kof) Degree of vibration shock
Maximum rpm Required life
rotational speed
Lubricant Grease/oil ( ) Motor in use
Seal Yes No Control system (
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 Invacuum
Schedule for Day Month Year (approx.) | Quantity used Piece
prototype
Date, going in /Month IYear /Lot per machine
production/Quantity
Specification factors of the ball screw
Shaft diameter Direction of turn Accuracy grade Screw shaft length Preload
Lead Efggh':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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A Series B39
KA Series B155
S Series B181
V Series B232

Rolled Ball Screws B255
Accessory B273

B-I-6 Dimension Table and Reference
Number of Standard Stock Ball Screws

Ball Screws
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B-I-6.1 A Series

<OBall screw sizes are in order of the page number. eStroke ePermissible rotational speed <OOther
Table begins with the smallest shaft diameter ball Nominal stroke: A reference for your use. dmen: Limited by the relative peripheral Seal of the ball screw, ball recirculating deflector, and
screw, and proceeds to the larger sizes. If ball screws Maximum stroke: The limit stroke that the nut speed between the screw shaft and end cap are made of synthetic resin. Consult NSK
have the same shaft diameter, those with smaller can move. The figure is the nut. when using our ball screws under extreme
leads appear first. Page numbers of shaft diameter obtained by subtracting the nut Critical speed: Limited by the critical speed of the environment or in special environment, or if using
and lead combinations are shown in Table I-6-1. length from the effective screw shaft. Critical speed varies special lubricant or oil.

) _ threaded length (L1). depending on mounting conditions For special environments, refer to Pages B473 and D2.
<©Dimension tables elLead accuracy of support bearing. For lubricants, refer to Pages B471 and D13.

Dimension tables show shapes/sizes as well as

e : Lead accuracy is C3 and C5 grades
specification factors of each shaft diameter/lead

combination. Tables also contain data as follows: T : Travel compensation; Use under either, but the smaller permissible
thation. : WS- ep : Tolerance on specified travel; rotational speed. For details, see "Technical
Uu: Travel variation description: Permissible rotational speed" (Page B45E).

See "Technical Description: Lead accuracy" (Page
B445) for the details of the codes.

Table I-6-1 Combinations of shaft diameter and lead

' Lead 1 15 2 25 4 5 6 8 10 12 16 20 25 32 40 50
Shaft diameter
4 B41
6 B43
8 B45 B47 B49
10 B51 B53 B55
12 B57 B59 B61 B63
14 B65 B67
15 B69 B71
16 B73 B75 B77 B79 B81
20 B83 B85 B87 B89 B91
25 B93 B95 B97 B99 B101 B103 B105
B107 B111
28
B109 B113
- B115 B119 B123 B125 B129 B131
B117 B121 B127
B133
36
B135
20 B137 B139 B141 B145
B143 B147
45 B149
B151
50
B153
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A Series: Finished shaft end

(Fine lead) Dia. 4, Lead 1‘

Nut models: MPFD, MSFD

NSK

4-2.9 drill thru.

14

View X-X

Mx1
Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of tum 4x 1/Right
Preload / Ball recirculation P preload / Deflector
Ball dia. / Ball circle dia. 0.800/4.2
Effective turns of balls 1x2
Accuracy grade / Axial play C3/z [ C3/T
Basic load | DynamicC, 315
rating 32}
N{Kgf} | staticc, 370
{38}
Axial play 0 0.005 or less
Dynamic friction torque,N-cm ~1.0 ~0.3
{kf-cm} {~0.1} {~0.03}
Spacer ball None
Factory packed grease NSK grease PS2

Unit: mm

£0.009[A] #0.005
420 X
83 O
ecQ
S
C0.2 3
i Q
I meEs
[L]0.008
X<
9 I3
12 0.0025
L; (Hardened) 4 (7 225 7.5
Ly 30
Ls
Stroke
Ball screw No.
. Maximum
Nominal

Preloaded (MPFD)

Precise clearance (MSFD)

(L~Nut length)

WO0400MA-1PY-C3Z1 WO0400MA-2Y-C3T1 20 32
WO0400MA-3PY-C3Z1 WO0400MA-4Y-C3T1 40 52
WO0401MA-2Y-C3T1 70 82

WO0401MA-1PY-C3Z1

Remarks: 1. NSK support units WBK06-01A (square type, fixed side), or WBKO06-11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. Apply to the screw shaft surface when replenishing.

3. Nut does not have a seal.

4. The hatched groove on the nut flange outside surface is made for production purpose only.
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Shaft run- | permissible rotational speed N (rpm)
Screw shaft length Lead accuracy out ** —
Critical speed
L, L, L, T e, U, Lt Fixed - Free
44 515 85 0 0.008 0.008 0.015 —
64 75 105 0 0.008 0.008 0.020 3000 —
94 105 135 0 0.008 0.008 0.025 —
B42



A Series: Finished shaft end

(Fine lead) Dia. 6, Lead 1‘

NSK

0
—-0.2
#0.009[A] 8 /10.008]A] —O[ #0.005[£]
¢n0 X< g2
EENS . °ogin
[l \% g
C0.2 30'2 C0.3 C0.3
— C3 -
= g i — ol e ]
RO.2
max.
[1]0.008]G]~ o [ [6l |8 [E] /.7
X ) SN
M2.5x0.45 15| lss M6x0.75
Depth 5
15 0.0025
L; (Hardened) 3L.(7) 225 75
Ly 30
Ls
Stroke
Ball screw No.
. Maximum
- Nominal
Preloaded (MPFD) Precise clearance (MSFD) (L~Nut length)
WO0600MA-1PY-C3Z1 WO0600MA-2Y-C3T1 40 50
WO0601MA-1PY-C3Z1 WO0601MA-2Y-C3T1 70 80
WO0601MA-3PY-C3Z1 WO0601MA-4Y-C3T1 100 110

Remarks 1. NSK support unit WBK06-01A (square type, fixed side), and WBKO06-11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. Apply to the screw shaft surface when replenishing.

3. Nut does not have a seal.
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Nut models: MPFD, MSFD
6 x1
4-3.4 drill thru. S— L
Ball screw specifications
Shaft dia x Lead / Direction of tum 6 x 1/Right
Preload / Ball recirculation P preload / Deflector
Ball dia. / Ball circle dia. 0.800/6.2
Effective turns of balls 1x3
Accuracy grade / Axial play C3/z [ C3/T
DynamicC, >75
Basic load | PynamicC.
rating {60}
925
N{Kgf} | stati
aticc,, 95)
16 Axial play 0 0.005 or less
Dynamic friction torque,N-cm ~1.3 ~0.3
View X-X {kgf-cm} {~0.13} {~0.03}
Spacer ball None
Factory packed grease NSK grease PS2
B
44
Unit: mm
Shaft run- | permissible rotational speed N (rpm)
Screw shaft length Lead accuracy out ** —
Critical speed
L L, L, T e, v, L Fixed - Free
65 75 105 0 0.008 0.008 0.015 —
95 105 135 0 0.008 0.008 0.020 3000 —
125 135 165 0 0.010 | 0.008 | 0.025 —
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Nut models: MPFD, MSFD NSK

A Series: Finished shaft end (Fine lead) Dia. 8, Lead 1
p8x1
Unit: mm
4-3.4 drill thru. Ball screw specifications
/10.008]A /10.008]A] O] #0.005/E] Shaft dia. x Lead / Direction of turn 8 x 1/Right
on© X 20 Preload / Ball recirculation | P preload / Deflector
N '$§ -5 Balldia./ Ball circle dia. 0.800/8.2
8 |co2 05| cos Effective turns of balls 1x3
59 J/ Accuracy grade / Axial play C3/z [ C3/T
33 Y i N
e & 8 DynamicC. °70
i y 1cC,
C0.5 RO0.2 max. . / Barztcirlgad {70}
+
o1 . N{Kgf} | staticc 1290
RS 0,008 E/.e] - {130}
+8.1 H M8X1.0 18 Axial play 0 0.005 or less
6.8, 12 4 Dynamic friction torque,N-cm ~1.8 ~0.5
16 View X-X {kgf-cm} {~0.18} | {~0.05}
—
0.0025 Spacer ball None
Ly (Hardened) 4/(8) z 10 Factory packed grease NSK grease PS2
9 Ly 37
Ls
Unit: mm
Stroke Shaft run- | permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy out ** —
) Maximum Critical speed
- Nominal ‘1 i i
Preloaded (MPFD) Precise clearance (MSFD) (L~Nut length) L L, L, T e, v, Fited - Simple support
WO0800MA-1PY-C3Z1 WO0800MA-2Y-C3T1 40 64 80 92 138 0 0.008 0.008 0.025 —
WO0801MA-1PY-C3Z1 WO0801MA-2Y-C3T1 70 94 110 122 168 0 0.010 0.008 0.030 3000 —
WO0801MA-3PY-C3Z1 WO0801MA-4Y-C3T1 100 124 140 152 198 0 0.010 0.008 0.030 —
WO0802MA-1PY-C3Z1 WO0802MA-2Y-C3T1 150 174 190 202 248 0 0.010 0.008 0.035 —

Remarks 1. NSK support unit WBK08-01A (square type, fixed side), WBK08S-01 (square type, simple support side), and WBK08-

11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. Apply to the screw shaft surface when replenishing.

3. Nut does not have a seal.
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A Series: Finished shaft end

(Fine lead) Dia. 8, Lead 1.5

Nut models: MPFD, MSFD

NSK

4-3.4 drill thru.

View X-X

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 8 x 1.5/Right
Preload / Ball recirculation P preload / Deflector
Ball dia. / Ball circle dia. 1.000/8.3
Effective turns of balls 1x3
Accuracy grade / Axial play C3/z [ C3/T
Basic load | DynamicC, 1080
rating {110}
N{Kgf} | staticc, 1980
{200}
Axial play 0 0.005 or less
Dynamic friction torque,N-cm ~2.0 ~0.5
{kgf-cm} {~0.2} {~0.05}
Spacer ball None

Factory packed grease

NSK grease PS2

8 x 1.5

0
—0.2
710.008[A ©] ¢0.009]A Seals (two places) ] %% |G 10 710.008[A] —{O]#0.005[E]
. e = ! i
orii,\. ??% | !
- 8 |co2 : o2 05 cos
I ; i 2 ol g2
7 |g QI d g ?c\'g
C0.5 R0.2 max. 1 R0.2 /
+g.1 t max.
[F] %@‘ 0.008 ! A g @ [E]/9
"o M8 X 1.0
6.8 18 |4
2
0.0025
L, (Hardened) 4/(8 27 10
9 L, 37
Ls
Stroke
Ball screw No.
. Maximum
- Nominal
Preloaded (MPFD) Precise clearance (MSFD) (L~Nut length)
WO0800MA-3PY-C3Z71.5 WO0800MA-4Y-C3T1.5 40 58
WO0801MA-5PY-C3Z71.5 WO0801MA-6Y-C3T1.5 70 88
WO0801MA-7PY-C3Z1.5 WO0801MA-8Y-C3T1.5 100 118
WO0802MA-3PY-C3Z1.5 WO0802MA-4Y-C3T1.5 150 168

Unit: mm
Shaft run- | permissible rotational speed N (rpm)
Screw shaft length Lead accuracy out ** —

Critical speed

L, L, L, T e, U, L Fived - Simple support
80 92 138 0 0.008 0.008 0.025 —
110 122 168 0 0.010 0.008 0.030 —
140 152 198 0 0.010 0.008 0.030 3000 —
190 202 248 0 0.010 0.008 0.035 —

Remarks 1. NSK support unit WBKO08-01.A (square type, fixed side), WBK08S-)1 (square type, simple support side), and WBK03-

11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. Apply to the screw shaft surface when replenishing.
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A Series: Finished shaft end

(Fine

lead) Dia. 8, Lead 2‘

Nut models: MPFD, MSFD

NSK

4-3.4 drill thru.

20 30°

3
7L\ ecD®
| Was S nam
T
20
View X-X

Unit: mm

Ball screw specifications

Shaft dia. x Lead / Direction of turn

8 x 2/Right

Preload / Ball recirculation

P preload / Deflector

Ball dia. / Ball circle dia. 1.200/8.3
Effective turns of balls 1x3
Accuracy grade / Axial play C3/z [ C3/T
Basic load | DynamicC, 1320
rating {135}
N{Kgf} | staticc, 2210
{225}
Axial play 0 0.005 or less
Dynamic friction torque,N-cm ~2.0 ~0.5
{kgf-cm} {~0.2} {~0.05}
Spacer ball None

Factory packed grease

NSK grease PS2

P8 X 2

/10.008 |A O] ¢0.009]A Seals (two places) /4% |G /10.008[A] —©] #0.005]E]
. ) = ] e
oSN ??% 'S
g |co2 }’ €02 €05/ cos
e i S J/
gl g1t 8 2
€05 “\R0.2 max. F R0.2 /
+0.1 | max.
[F] goﬂ 1]0.008 e A 6 Gl El/|.9
0 M8x 1.0
6.8 22 4 I
26
1[0.0025]E
0.0025 8 E]
Ly (Hardened) 4((8) 27 10
9 Ly 37
Ls
Stroke
Ball screw No.
. Maximum
- Nominal
Preloaded (MPFD) Precise clearance (MSFD) (L~Nut length)
WO0800MA-5PY-C3Z2 WO0800MA-6Y-C3T2 40 54
WO0801MA-9PY-C3Z2 WO0801MA-10Y-C3T2 70 84
WO0801MA-11PY-C3Z22 WO0801MA-12Y-C3T2 100 114
WO0802MA-5PY-C3Z2 WO0802MA-6Y-C3T2 150 164

Unit: mm
Shaft run- | permissible rotational speed N (rpm)
Screw shaft length Lead accuracy out ** —

Critical speed

L, L, L, T e, U, L Fived - Simple support
80 92 138 0 0.008 0.008 0.025 —
110 122 168 0 0.010 0.008 0.030 —
140 152 198 0 0.010 0.008 0.030 3000 —
190 202 248 0 0.010 0.008 0.035 —

Remarks 1. NSK support unit WBKO08-01A (square type, fixed side), WBK08S-01 (square type, simple support side), and WBKO08-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. Apply to the screw shaft surface when replenishing.
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A Series: Finished shaft end

(Fine lead) Dia. 10, Lead 2

Nut models: MPFD, MSFD

NSK

/10.007]A O]%0.009]A Seals (two places) /] **1G 10, /10.007[A] O] #0.005]E]
N 2
oér\ o5
- 8 |co2 f | ] _c;/.z cos| cos
83 i i) kel sz
el W1 —8— 11 & 28
C05| “\R0.2 max i R02 /
o1 max.
[F] >%‘ [o.008]GH ' e e @ [El/ L9,
+g.1 M8x1.0
6.8 23 |5 E—
28 110.0025]E
0.0025 = £
Ly (Hardened) 4/ (8) 27 10
9 L, 37
Ls
Stroke
Ball screw No.
. Maximum
- Nominal
Preloaded (MPFD) Precise clearance (MSFD) (L~Nut length)
W1001MA-1PY-C3Z2 W1001MA-2Y-C3T2 50 72
W1001MA-3PY-C3Z2 W1001MA-4Y-C3T2 100 122
W1002MA-1PY-C3Z2 W1002MA-2Y-C3T2 150 172
W1002MA-3PY-C3Z2 W1002MA-4Y-C3T2 200 222

pl0x 2
Unit: mm
4-4.5 drill thru. Ball screw specifications
20 30° Shaft dia. x Lead / Direction of turn 10 x 2/Right
Preload / Ball recirculation P preload / Deflector
i Ball dia. / Ball circle dia. 1.200/10.3
-1~ 2 Effective turns of balls 1x3
R, \PCR
/ fﬁ/\r;‘/ Accuracy grade / Axial play C3/z l C3/T
X/ _ 1490
-5 Basic load | DynamicC, (150)
Q :& rating
2850
N{Kgf} | staticc,
- {290}
22 Axial play 0 0.005 or less
View XX Dynamic friction torque,N-cm 0.1~2.4 ~0.5
—IeW AR gt {001~025) | {~0.05}
Spacer ball None
Factory packed grease NSK grease PS2
Unit: mm
Shaft run- | permissible rotational speed N (rpm)
Screw shaft length Lead accuracy out ** —
Critical speed
L, L, L, T e, U, Lt Fived - Simple support
100 112 158 0 0.008 0.008 0.020 —
150 162 208 0 0.010 0.008 0.030 3000 —
200 212 258 0 0.010 0.008 0.030 —
250 262 308 0 0.012 0.008 0.030 —

Remarks 1. NSK support unit WBKO08-01A (square type, fixed side), WBK08S-01 (square type, simple support side), and WBKO08-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. Apply to the screw shaft surface when replenishing.
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A Series: Finished shaft end (Fine lead) Dia. 10, Lead 2.5 Nut models: MPFD, MSFD NSK

»10x 2.5
Unit: mm
S, 4-4.5 drill thru. Ball screw specifications
/10.007]A 0] #0.010[A Seals (two places) %% 1[G 10 /10.007]A] —HO[%0.005E] Shaft dia. x Lead / Direction of tum 10 x 2.5/Right
o0 X~ 20 Preload / Ball recirculation | P preload / Deflector
N %?c;? H o$§ Ball dia. / Ball circle dia. 1.588/10.4
8l |co.2 1 | C%Z 05| cos Effective turns of Palls 1x3
8 o | © A ¢/ Accuracy grade / Axialplay | €3z [ cafT
298 - — § - 8 ) o - Dvnamice 2130
: i et
CO.5| “\R0.2 max. i‘ RO.2 Bars;tcirlgad V! 215}
i max. 3640
0.8 N{Kgf} | staticc
[F] H=° 0.008 A E ) [El/L9 ] & (370}
6+88_1 . 5 M8 X 1.0 3 Axial play 0 0.005 or less
-5 2 Dynamic friction torque,N-cm 0.2~2.9 ~0.5
0.0025 View X-X {kaf-cm} {0.02~03) | {~0.05}
L, (Hardened) sl 2 10 Spacer bal None
9 L 37 Factory packed grease NSK grease PS2
2
L3
Unit: mm
Stroke Shaft run- | permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy out ** —
Nominal Maximum Critical speed
Preloaded (MPFD) Precise clearance (MSFD) (L~Nut length) L L, L, T e, v, L Fited - Simple support
W1001MA-5PY-C3Z2.5 W1001MA-6Y-C3T2.5 50 68 100 112 158 0 0.008 0.008 0.020 —
W1001MA-7PY-C3Z2.5 W1001MA-8Y-C3T2.5 100 118 150 162 208 0 0.010 0.008 0.030 3000 —
W1002MA-5PY-C3Z2.5 W1002MA-6Y-C3T2.5 150 168 200 212 258 0 0.010 0.008 0.030 —
W1002MA-7PY-C3Z2.5 W1002MA-8Y-C3T2.5 200 218 250 262 308 0 0.012 0.008 0.030 —

Remarks 1. NSK support unit WBK08-01A (square type, fixed side), WBK08S-01 (square type, simple support side), and WBK08-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. Apply to the screw shaft surface when replenishing.
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A Series: Finished shaft end

(Fine lead) Dia. 10, Lead 4

Nut models: PFT, SFT

NSK

Seals (two places) 1_28 25
[O]%0.010[A} Wi G 0[¢0.005[E]
20
~o oLC
go.z q €02 05 | cos
o v o = |
i AR RS I
o5 R0.2 max. RO.2
+01 max.
F | 0;)9 (4 [ 5 [E] /| 10 |
o M10 X 1.0
17.9)
[110.003] 34 0008
Ly (Hardened) 51(10 30 15
10 Ly 45
Ly
Stroke
Ball screw No.
. Maximum
- Nominal
Preloaded (PFT) Precise clearance (SFT) (L~Nut length)
W1001FA-1P-C3z4 W1001FA-2-C3T4 50 76
W1001FA-3P-C3z4 W1001FA-4-C3T4 100 126
W1002FA-1P-C3Z4 W1002FA-2-C3T4 150 176
W1002FA-3P-C324 W1002FA-4-C3T4 200 226
W1003FA-1P-C3Z4 W1003FA-2-C3T4 250 276
W1003FA-3P-C3Z4 W1003FA-4-C3T4 300 326

Remarks 1. NSK support unit WBK10-01A (square type, fixed side), WBK10S-01 (square type, simple support side), and WBK10-

B55

11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.

42

4-4.5 drill thru.,
C'bore 8 x4.5

\ W

!

View X-X

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 10 x 4/Right
Preload / Ball recirculation | P preload / Return tube
Ball dia. / Ball circle dia. 2.000/10.3
Effective turns of balls 25x1
Accuracy grade / Axial play C3/z C3/T
. 1730 2470
Basic load DynamicC, 175} 280)
rating 5930 2450
N{Kgf} | staticc, 1225} 455)
Axial play 0 0.005 or less
Dynamic friction torque,N-cm 0.5~-3.9 ~1.0
{kf-cm} {0.05~0.4} {~0.1}
Spacer ball Yes None

Factory packed grease

NSK grease PS2

Internal spatial volume of nut (cm’)

0.8

9l0x 4

Unit: mm

Shaft run- | permissible rotational speed N (rpm)
Screw shaft length Lead accuracy out ** —

Critical speed

L, L, L, T e, U, L Fived - Simple support
110 125 180 0 0.010 0.008 0.020 —
160 175 230 0 0.010 0.008 0.030 —
210 225 280 0 0.012 0.008 0.030 3000 —
260 275 330 0 0.012 0.008 0.040 —
310 525 380 0 0.012 0.008 0.040 —
360 375 430 0 0.013 0.010 0.050 —
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A Series: Finished shaft end

(Fine lead) Dia. 12, Lead 2

Nut models: MPFD, MSFD

NSK

4-4.5 drill thru.

View X-X

pl2x2
Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 12 x 2/Right
Preload / Ball recirculation P preload / Deflector
Ball dia. / Ball circle dia. 1.200/12.3
Effective turns of balls 1x3
Accuracy grade / Axial play C3/z [ C3/T
Basic load | DynamicC, 1660
rating {170}
N{Kgf} | staticc, 3620
{370}
Axial play 0 0.005 or less
Dynamic friction torque,N-cm 0.4~3.4 ~1.0
{kgf-cm} {0.04~0.35} {~0.1}
Spacer ball None
Factory packed grease NSK grease PS2

10007 ]A 1700101 Seals (woplaces) wew o] <2 ~1/10.007]A] -{Ol20.005 [E]
. 529 K 5@
.:%w. ?C\g 3@
§ |co2 i 1] 02 05 | co5
s T o (B I - e T
T :‘ Li K ||
C0.5 R0.2 max. ; RO.2 /
+g.1 max.
(A ,,@‘ 1]0.008]G} | e A g 6 [E]/|.10 ]
+gl M10x1.0
7.9 23 |5
28 170.003 |E
e &
Ly (Hardened) 5/(10 30 15
10 L 45
Ls
Stroke
Ball screw No.
. Maximum
- Nominal
Preloaded (MPFD) Precise clearance (MSFD) (L~Nut length)
W1201MA-1PY-C3Z2 W1201MA-2Y-C3T2 50 82
W1201MA-3PY-C3Z2 W1201MA-4Y-C3T2 100 132
W1202MA-1PY-C3Z2 W1202MA-2Y-C3T2 150 182
W1202MA-3PY-C3Z2 W1202MA-4Y-C3T2 200 232
W1203MA-1PY-C3Z2 W1203MA-2Y-C3T2 250 282

Unit: mm
Shaft run- | permissible rotational speed N (rpm)
Screw shaft length Lead accuracy out ** —
Critical speed
L, L, L, T e, U, Lt Fived - Simple support
110 125 180 0 0.010 0.008 0.020 —
160 175 230 0 0.010 0.008 0.030 —
210 | 225 | 280 0 0012 | 0008 | 0.030 | 3000 | —
260 275 330 0 0.012 0.008 0.040 —
310 325 380 0 0.012 0.008 0.040 —

Remarks 1. NSK support unit WBK10-01A (square type, fixed side), WBK10S-01 (square type, simple support side), and WBK10-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. Apply to the screw shaft surface when replenishing.
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A Series: Finished shaft end (Fine lead) Dia. 12, Lead 2.5 Nut models: MPFD, MSFD NSK \

©l12x25
Unit: mm
82 4-4.5 drill thru. Ball screw specifications
/10.007]A 0#0.010[A Seals (two places) %% G 12 1/10.007[A] —{O]#0.005]E] Shaft dia. x Lead / Direction of tumn 12 x 2.5/Right
520 X=h ) Preload / Ball recirculation P preload / Deflector
Lo 63 °7g Ball dia. / Ball circle dia. 1.588/12.4
~ (\?0.2 | 8 1}/1 €0.2 o5 | cos Effective tums of balls 1x3
3 :“ = 3 = = Accuracy grade / Axial play C3/z l C3/T
8 5 ! 8 SIS _ 2360
:“ it : Basic load | DynamicC, 1240)
€05 R0.2 max. I R0.2 rating 5
+31 max. N {Kgf} Stati 454
F |jog W e |8 B/Lo] oo (465)
+01 0.008 x4 M10x1.0 Axial play 0 0.005 or less
7.09 27 5 25 Dynamic friction torque,N-cm 04~3.4 ~1.0
3 . 5 {kgf-cm} {0.04~0.35} {~0.1}
0.003 —View XX Spacer ball None
L (Hardened) 510 %0 15 Factory packed grease NSK grease PS2
10 Ly 45
L3
Unit: mm
Stroke Shaft run- | permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy out ** —
. Maximum Critical speed
- Nominal T, —_—
Preloaded (MPFD) Precise clearance (MSFD) (L~Nut length) L L, L, T e, v, Fired - Simple support
W1201MA-5PY-C3Z2.5 W1201MA-6Y-C3T2.5 50 78 110 125 180 0 0.010 0.008 0.020 =
W1201MA-7PY-C3Z2.5 W1201MA-8Y-C3T2.5 100 128 160 175 230 0 0.010 0.008 0.030 —
W1202MA-5PY-C3Z2.5 W1202MA-6Y-C3T2.5 150 178 210 225 280 0 0.012 0.008 0.030 3000 —
W1202MA-7PY-C3Z2.5 W1202MA-8Y-C3T2.5 200 228 260 275 330 0 0.012 0.008 0.040 —
W1203MA-3PY-C3Z2.5 W1203MA-4Y-C3T2.5 250 278 310 825 380 0 0.012 0.008 0.040 —

Remarks 1. NSK support unit WBK10-01A (square type, fixed side), WBK10S-01 (square type, simple support side), and WBK10-

11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. Apply to the screw shaft surface when replenishing.
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A Series: Finished shaft end

(Fine lead) Dia. 12, Lead 5

Seals (two places)

0
=025

71000714 O 010/A x= v CITIEE
R 520 ‘ g2
2 W i 7§
N 8 S(i“ *‘}'1 i\ _l((,‘/O.Z C05 | cos5
53 : o =8
g %} 3 § 3#81
€05/ N Ro.2 max ik RO.2
fro1 t max.
A )ig A (¢ 15 [El /| 10
o [L]0.008]G} ML0X1.0
179) 30
0.003 40 0008
L, (Hardened) 5](10 30 15
10 L 45
L3
Stroke
Ball screw No.
. Maximum
- Nominal
Preloaded (PFT) Precise clearance (SFT) (L~Nut length)
W1201FA-1P-C3Z5 W1201FA-2-C3T5 50 70
W1201FA-3P-C3Z5 W1201FA-4-C3T5 100 120
W1202FA-1P-C3Z5 W1202FA-2-C3T5 150 170
W1202FA-3P-C3Z5 W1202FA-4-C3T5 200 220
W1203FA-1P-C3Z5 W1203FA-2-C3T5 250 270
W1204FA-1P-C3Z5 W1204FA-2-C3T5 350 370
W1205FA-1P-C3Z5 W1205FA-2-C3T5 450 470

Remarks 1. NSK support unit WBK10-01A (square type, fixed side), WBK10S-01 (square type, simple support side), and WBK10-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.
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Nut models: PFT, SFT

NSK

@12 x5
Unit: mm
M6 X 1.0 4-4.5 drill thru., Ball screw specifications
i C'bore 8 x4.5 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
. 0 Effective tumns of balls 25x1
ol /1 et . W Accuracy grade / Axial play c3iz ca3T
o ,"Ht ! i oad | Dynamicc. 2370 3760
~ T s Basic loa a
k \*\\ ; rating {240} {385}
L N{Kgf} | staticc, 3160 6310
{320} {645}
Axial play 0 0.005 or less
32 Dynamic friction torque,N-cm 1.0~4.4 ~1.0
{kgf-cm} {0.1~0.45} {~0.1}
_ View X-X Spacer ball Yes None
Factory packed grease NSK grease PS2
Internal spatial volume of nut (cm’) 1.2
Unit: mm
Shaft run- | permissible rotational speed N (rpm)
Screw shaft length Lead accuracy out ** —
Critical speed
L, L, L, T e, U, Lt Fived - Simple support
110 125 180 0 0.010 0.008 0.020 —
160 175 230 0 0.010 0.008 0.030 —
210 225 280 0 0.012 0.008 0.030 —
260 275 330 0 0.012 0.008 0.040 3000 —
310 8§25 380 0 0.012 0.008 0.040 =
410 425 480 0 0.015 0.010 0.050 —
510 525 580 0 0.016 0.012 0.065 ==
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A Series: Finished shaft end (Medium lead) Dia. 12, Lead 10 Nut models: LPFT, LSFT NSK

912 x 10
Unit: mm
M§ x1.0 44.5 drill thru., Ball screw specifications
Seals (two places) 025 Cloore 8x 4.5 Shaft dia. x Lead / Direction of turn 12 x 10/Right
[/10.010]A (O] 90.012[A} x=h fAx*x]] Preload / Ball recirculation | P preload / Return tube
g 589 il ! Dgg Ball dia. / Ball circle dia. 2.381/12.5
°50 959y ‘ g Effective turns of balls 25x1
5 s ¥ 02 .
€02 % - J/ C05 | cos 0 Accuracy grade / Axial play C5/2 C5/T
} d I
32 N & > , | o <[ 50 ] o _ 2360 3750
3¢ kSt P £ —as i D C,
¥ LS 8 S5 | ~ Ba;'gr:‘éad ynamicts | oa0) (380}
co5 ‘ + .
) R0.2 max. e rﬁgxz N {Kgf} Statice, 3240 6480
ol + " {330} {660}
(F] %g L[l 4 [el L5) [E] 10 T Axial play 0 0.005 or less
o1 oomoleH x4 [M10x1.0 - Dynamic friction torque,N-cm 1.0~4.9 ~15
9 40 10 {kgf-omi {01~05} | {~0.15)
50 Lo%3 View X-X Spacer ball Yes None
L, (Hardened) 5((10 30 15 Factory packed grease NSK grease LR3
10 Ly 45 Internal spatial volume of nut (cm’) 1.4
L3
Unit: mm
Stroke Shaft run- | permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy out ** —
. Maximum Critical speed
- Nominal T —_—
Preloaded (LPFT) Precise clearance (LSFT) (L~Nut length) L L, L, T e, v, Fited - Simple support
W1201FA-5P-C5Z10 W1201FA-6-C5T10 100 110 160 175 230 0 0.020 0.018 0.035 —
W1202FA-5P-C5Z10 W1202FA-6-C5T10 150 160 210 225 280 0 0.023 0.018 0.035 —
W1203FA-3P-C5Z210 W1203FA-4-C5T10 250 260 310 325 380 0 0.023 0.018 0.050 3000 —
W1204FA-3P-C5Z10 W1204FA-4-C5T10 350 360 410 425 480 0 0.027 0.020 0.060 —
W1205FA-3P-C5710 W1205FA-4-C5T10 450 460 510 525 580 0 0.030 0.023 0.075 —

Remarks 1. NSK support unit WBK10-01A (square type, fixed side), WBK10S-01 (square type, simple support side), and WBK10-

B63

11 (round type, fixed side) are recommended.

2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.
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A Series: Finished shaft end (Fine lead) Dia. 14, Lead 5 Nut models: PFT, SFT NSK

914 x5
Unit: mm
M6 x 1.0 4-5.5 drill thru., Ball screw specifications
Seals (two places) (Gil hole) C'bore 9.5x5.5 Shaft dia. x Lead / Direction of turn 14 x 5/Right
30 Preload / Ball recirculation | P preload / Return tube
Ball dia. / Ball circle dia. 3.175/14.5
5 Effective turns of balls 25x1
o5 05 - W Accuracy grade / Axial play | C3/Z c3T
N | ' -
el ° _ Dynamicc,| 4260 6790
y 1 re) Bars;::irlgad a (435 (695)
1
] R0.2 max. i ﬁgXZ N {Kgf} Staticc, 5840 11700
g * | {595) {1190}
E 1'1‘5 E @ LB @ L10, I Axial play 0 0.005 or less
M5x0.8 0 0.008 x4 [M12x1.0 34 Dynamic friction torgue,N -cm 15~6.9 ~2.0
Depth 12 9.15 29 11
= {kgf-cm} 015~07) | {~0.2}
40 £33 _ View X-X__ Spacer ball Yes None
L, (Hardened) 510 30 15 Factory packed grease NSK grease LR3
22 Ly 45 Internal spatial volume of nut (cm’) 2.2
Ly
Unit: mm
Stroke Shaft run- | Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy out ** —
. Maximum Critical speed
- Nominal 7.

Preloaded (PFT) Precise clearance (SFT) (L~Nut length) L L, L, T e, v, Fied-Simplesupport | Fixed - Fixed
W1401FA-1P-C3Z5 W1401FA-2-C3T5 100 149 189 204 271 0 0.010 | 0.008 | 0.020 — —
W1402FA-1P-C325 W1402FA-2-C3T5 150 199 239 254 321 0 0.012 | 0.008 | 0.030 — —
W1403FA-1P-C325 W1403FA-2-C3T5 250 299 339 354 421 0 0.013 | 0.010 | 0.035 3000 — —
W1404FA-1P-C325 W1404FA-2-C3T5 350 399 439 454 521 0 0.015 | 0.010 | 0.045 — —
W1405FA-1P-C3Z5 W1405FA-2-C3T5 450 499 539 554 621 0 0.016 | 0.012 | 0.045 — —
W1406FA-1P-C3Z5 W1406FA-2-C3T5 600 649 689 704 771 0 0.018 | 0.013 | 0.055 — —

Remarks 1. NSK support unit 'VBK12-01A (square type, fixed side), WBK12S-01 (square type, simple support side), and WBK12-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.
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A Series: Finished shaft end (Medium lead) Dia. 14, Lead 8 Nut models: LPFT, LSFT NSK

014 x8
Unit: mm
M6 X 1.0 4-5.5 drill thru., Ball screw specifications
Seals (two places) (Oil hole) C'bore 9.5x5.5 Shaft dia. x Lead / Direction of tum 14 x 8/Right
[O]¢0.015]A} H¥%%1G] [0[¢0.009]E] 0 Preload / Ball recirculation | P preload / Return tube
880 / Ball dia. / Ball circle dia. 3.175/14.5
33 2 iﬂ . Effective turns of balls 25x1
& J} \: o5 ~ W Accuracy grade / Axial play C5/7 C5/T
S | = o ul _ oynamice,| 2% 6790
§ g o Bars;::irlgad a {435} (695}
1+ \
— i T R
— (4 [ 5 [E]/ 10 {595} {1190}
! 0.011 N = ‘ Axial play 0 0.005 or less
M5 x0.8 e ' x4 [M12X1.0 34 Dynamic friction torque,N-cm 15~7.8 ~2.4
Depth 12 9.15 35 11 {kf-cm} {0.15~0.8} {~0.25}
A gf-cm .15~0. ~0.
0.004 46 __View X-X Spacer ball Yes None
L1 (Hardened) 5/(9 30 15 Factory packed grease NSK grease LR3
2 L2 45 Internal spatial volume of nut (cm) 2.1
L3
Unit: mm
Stroke Shaft run- | Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy out ** —
. Maximum Critical speed
- Nominal 7.

Preloaded (LPFT) Precise clearance (LSFT) (L~Nut length) L L, L, T e, v, Fied-Simplesupport | Fixed - Fixed
W1401FA-3P-C5Z8 W1401FA-4-C5T8 100 143 189 204 271 0 0.020 0.018 | 0.025 — —
W1402FA-3P-C5Z8 W1402FA-4-C5T8 150 193 239 254 321 0 0.023 0.018 | 0.035 — —
W1402FA-5P-C5Z8 W1402FA-6-C5T8 200 243 289 304 371 0 0.023 0.018 | 0.035 == ==
W1403FA-3P-C5Z8 W1403FA-4-C5T8 250 293 339 354 421 0 0.025 0.020 | 0.040 — —
W1403FA-5P-C5Z8 W1403FA-6-C5T8 300 343 389 404 471 0 0.025 0.020 | 0.040 == ==
W1404FA-3P-C5Z8 W1404FA-4-C5T8 350 393 439 454 521 0 0.027 0.020 | 0.050 3000 — —
W1404FA-5P-C5Z8 W1404FA-6-C5T8 400 443 489 504 571 0 0.027 0.020 | 0.050 == ==
W1405FA-3P-C5Z8 W1405FA-4-C5T8 450 493 539 554 621 0 0.030 0.023 | 0.050 — —
W1405FA-5P-C5Z8 W1405FA-6-C5T8 500 543 589 604 671 0 0.030 0.023 | 0.065 = ==
W1406FA-3P-C5Z8 W1406FA-4-C5T8 550 593 639 654 721 0 0.035 0.025 | 0.065 — —
W1406FA-5P-C5Z8 W1406FA-6-C5T8 600 643 689 704 771 0 0.035 0.025 | 0.065 = =
W1407FA-1P-C5Z8 W1407FA-2-C5T8 700 743 789 804 871 0 0.035 0.025 | 0.085 2800 —_

Remarks 1. NSK support unit WBK12-01A (square type, fixed side), WBK12S-01 (square type, simple support side), and WBK12-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.
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NSK

A Series: Finished shaft end (Medium lead) Dia. 15, Lead 10 Nut models: LPFT, LSFT

»15x 10
Unit: mm
M6 X 1.0 4-5.5 drill thru, Ball screw specifications
Seals (two places) (Qil hole) C'bore 9.5x5.5 Shaft dia. x Lead / Direction of tum 15 x 10/Right
[7[0.014]A [O]20.015[A] LN Preload / Ball recirculation | P preload / Return tube
an© Ball dia. / Ball circle dia. 3.175/15.5
ol ) m«\ . Effective tums of balls 25x1
4o C05 8 00-5:“ § c05 ~ /?(;J . W Accuracy grade / Axial play C5/Z2 C5/T
L -y i ° ﬁﬁ ) 4450 7070
g i I i D C,
i ik o il N I
) 115’0,2 max. e T N {Kgf} Staticc, 6380 12800
o Zég {650} {1300}
B L5 Axial pl 0 0.005 or less
M5x0.8 w0 <4 ial play .
” 0 X 34 Dynamic friction torque,N-cm 15~78 ~2.4
Depth 12 9.15 40 11
< 000 ) {kof -cm} {0.15~0.8} {~0.25}
0.004 S ' _ View XX Spacer ball Yes None
Ly (Hardened) 50 30 15 Factory packed grease NSK grease LR3
22 Ly 45 Internal spatial volume of nut (cm?) 2.3
Ls
B
Unit: mm
Stroke Shaft run- | Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy out ** —
. Maximum Critical speed
- Nominal T,

Preloaded (LPFT) Precise clearance (LSFT) (L~Nut length) L, L, L, T e, U, Fied - Simple support | Fied - Fived
W1501FA-1P-C5Z210 W1501FA-2-C5T10 100 138 189 204 271 0 0.020 | 0.018 | 0.025 - -
W1502FA-1P-C5Z210 W1502FA-2-C5T10 150 188 239 254 321 0 0.023 | 0.018 | 0.035 — —
W1502FA-3P-C5210 W1502FA-4-C5T10 200 238 289 304 371 0 0.023 | 0.018 | 0.035 — —
W1503FA-1P-C5Z210 W1503FA-2-C5T10 250 288 339 354 421 0 0.025 | 0.020 | 0.040 — —
W1503FA-3P-C5Z10 W1503FA-4-C5T10 300 338 389 404 471 0 0.025 | 0.020 | 0.040 — —
W1504FA-1P-C5Z10 W1504FA-2-C5T10 350 388 439 454 521 0 0.027 | 0.020 | 0.050 — —
W1504FA-3P-C5Z10 W1504FA-4-C5T10 400 438 489 504 571 0 0.027 | 0.020 | 0.050 3000 — —
W1505FA-1P-C5Z10 W1505FA-2-C5T10 450 488 539 554 621 0 0.030 | 0.023 | 0.050 — —
W1505FA-3P-C5Z710 W1505FA-4-C5T10 500 538 589 604 671 0 0.030 | 0.023 | 0.065 — =
W1506FA-1P-C5Z10 W1506FA-2-C5T10 550 588 639 654 721 0 0.035 | 0.025 | 0.065 — —
W1506FA-3P-C5Z10 W1506FA-4-C5T10 600 638 689 704 771 0 0.035 | 0.025 | 0.065 = ==
W1507FA-1P-C5Z10 W1507FA-2-C5T10 700 738 789 804 871 0 0.035 | 0.025 | 0.085 — —
W1508FA-1P-C5Z210 W1508FA-2-C5T10 800 838 889 904 971 0 0.040 | 0.027 | 0.085 2400 =
W1510FA-1P-C5Z10 W1510FA-2-C5T10 1000 1038 1089 1104 1171 0 0.046 | 0.030 | 0.110 1590 2250

Remarks 1. NSK support unit WBK12-01A (square type, fixed side), WBK12S-01 (square type, simple support side), and WBK12-
11 (round type, fixed side) are recommended.

2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.
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A Series:

Finished shaft end

(High helix lead) Dia. 15, Lead 20

Nut models: UPFC, USFC

NSK

90.009]E]
co5
M5x0.8 (:[, [1[0.011]G] M12x 1.0
Depth 12 (9_)105 | 24 J10]11]
[1]0.004]F] 45
L, (Hardened) 8 [(10)] 30 15
22 Ly 45
Ly
Ball screw No. Stroke -
- Nominal Maximum
Preloaded (UPFC) Precise clearance (USFC) (L~Nut length)

W1501FA-3PG-C5Z220 W1501FA-4G-C5T20 100 141
W1502FA-5PG-C5Z20 W1502FA-6G-C5T20 150 191
W1502FA-7PG-C5Z220 W1502FA-8G-C5T20 200 241
W1503FA-5PG-C5Z20 W1503FA-6G-C5T20 250 291
W1503FA-7PG-C5Z20 W1503FA-8G-C5T20 300 341
W1504FA-5PG-C5Z20 W1504FA-6G-C5T20 350 391
W1504FA-7PG-C5Z20 W1504FA-8G-C5T20 400 441
W1505FA-5PG-C5Z20 W1505FA-6G-C5T20 450 491
W1505FA-7PG-C5Z220 W1505FA-8G-C5T20 500 541
W1506FA-5PG-C5Z20 W1506FA-6G-C5T20 550 591
W1506FA-7PG-C5Z220 W1506FA-8G-C5T20 600 641
W1507FA-3PG-C5220 W1507FA-4G-C5T20 700 741
W1508FA-3PG-C5Z220 W1508FA-4G-C5T20 800 841
W1510FA-3PG-C5220 W1510FA-4G-C5T20 1000 1041

Remarks 1. NSK support unit WBK12-01A (square type, fixed side), WBK12S-01 (square type, simple support side), and WBK12-
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11 (round type, fixed side) are recommended.

2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.

»15x 20
Unit: mm
M6 x 1.0 4-5.5 drill thru. Ball screw specifications
Shaft dia. x Lead / Direction of tumn 15 x 20/Right
Preload / Ball recirculation P preload / End cap
Ball dia. / Ball circle dia. 3.175/15.5
Effective turns of balls 1.7x1
Accuracy grade / Axial play C5/Z C5/T
] DVnamice 3870 5070
Basic load | DY a {395} (515}
rating
N{Kgf} | Statce, | o0 | 870
{595} {890}
Axial play 0 0.005 or less
Dynamic friction torque,N-cm 15~78 ~2.4
{kof-cm} {0.15~0.8} {~0.25}
View X-X Spacer ball Yes None
Factory packed grease NSK grease LR3
Internal spatial volume of nut (cm?) 1.9
Unit: mm
Shaft run- | Permissible rotational speed N (rpm)
Screw shaft length Lead accuracy out ** —
Critical speed
L, L, L, T e, v, Lt Fired - Simple support | - Fixed - Fixed
186 204 271 0 0.020 0.018 | 0.025 = ==
236 254 321 0 0.023 0.018 | 0.035 —_ —_
286 304 371 0 0.023 0.018 | 0.035 — —
336 354 421 0 0.025 0.020 | 0.040 — —
386 404 471 0 0.025 | 0.020 | 0.040 — —
436 454 521 0 0.027 | 0.020 | 0.050 — —
486 504 571 0 0.027 | 0.020 | 0.050 3000 — —
536 554 621 0 0.030 | 0.023 | 0.050 — —
586 604 671 0 0.030 | 0.023 | 0.065 — —
636 654 721 0 0.035 0.025 | 0.065 — —
686 704 771 0 0.035 0.025 | 0.065 == =
786 804 871 0 0.035 0.025 | 0.085 — —
886 904 971 0 0.040 0.027 | 0.085 2400 ==
1086 1104 1171 0 0.046 0.030 | 0.110 1590 2240
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A Series: Finished shaft end (Fine lead) Dia. 16, Lead 2 Nut models: MPFD, MSFD NSK

@16 x 2
Unit: mm
M6 x 1.0 4-5.5 drill thru. Ball screw specifications
AT00071A Ol@0010A Seals (wo places) O[p0005IE] Shaft dia. x Lead / Direction of turn 16 x 2/Right
Preload / Ball recirculation P preload / Deflector
2 9 Ball dia. / Ball circle dia. 1.588/16.4
‘S. C0.2 gg Effective turns of balls 1x4
5 o8 A de / Axial pl calz carm
B = :“ = | | q 55%7 | Accuracy grade / Axial play 35[10
P :” L | ki J Basic load | DynamicC, 360}
R0.2 max. T R0.2 rating
" N{Kgf) | Stati 5450
/] RS Ty B @ 8l Bl AHCCn {860}
M5x0.8 Jm 0.008 X M12x1.0 Axial play 0 0.005 or less
0
Depth 12 19.15 30 10 Dynamic friction torque,N-cm 0.5~4.9 ~1.5
0053 4 o3 _ Viewxx__ figh-cn} 005-08) | {-0.15)
L, (Hardened) 5/(10 30 15 Spacer ball None
22 Ly 45 Factory packed grease NSK grease PS2
L Internal spatial volume of nut (cm’) 1.6
3
Unit: mm
Stroke Shaft run- | Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy out ** —
. Maximum Critical speed
- Nominal T
Preloaded (MPFD) Precise clearance (MSFD) (L~Nut length) L, L, L, T e, u, Fited-Simple support | Fixed - Fived
W1601MA-1PY-C322 W1601MA-2Y-C3T2 50 99 139 154 221 0 0.010 0.008 | 0.020 — —
W1601MA-3PY-C3Z2 W1601MA-4Y-C3T2 100 149 189 204 271 0 0.010 0.008 | 0.020 — —
W1602MA-1PY-C3Z2 W1602MA-2Y-C3T2 150 199 239 254 321 0 0.012 0.008 | 0.030 3000 — —
W1602MA-3PY-C3Z2 W1602MA-4Y-C3T2 200 249 289 304 371 0 0.012 0.008 | 0.030 — —
W1603MA-1PY-C3Z22 W1603MA-2Y-C3T2 300 349 389 404 471 0 0.013 0.010 | 0.035 — —

Remarks 1. NSK support unit WBK12-01A (square type, fixed side), WBK12S-01 (square type, simple support side), and WBK12-
11(round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of the nut internal space

capacity.
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A Series: Finished shaft end (Fine lead) Dia. 16, Lead 2.5 Nut models: MPFD, MSFD NSK ‘

16X 2.5
Unit: mm
4-5.5 drill thru. Ball screw specifications
O[@.010]A Seals (two places) Shaft dia. x Lead / Direction of tumn 16 x 2.5/Right
o Preload / Ball recirculation | P preload / Deflector
o8O
&',’ Ball dia. / Ball circle dia. 1.588/16.4
C0.2 ‘ 1 ‘ o5 N pco 25 Effective turns of palls 1x4
:“ ° 4 % Accuracy grade / Axial play C3/z ‘ C3/T
:“ § ‘ J DynamicC, 3510
I L L Basic load a
R0.2 max. T rating {360}
F 115 \ N{Kgf} | staticc, 8450
T 0.008 x<! {860}
M5x0.8 *oi0 [M12x1.0 29 Axial play 0 0.005 or less
Depth 12 9 1“5 34 10
= Dynamic friction torque,N-cm 0.5~4.9 ~1.5
o a4 0.003 View X-X {kgf-cm} {0.05~05} | {~0.15}
Ly (Hardened) 5](10; 30 15 Spacer ball None
22 Ly 45 Factory packed grease NSK grease PS2
L, Internal spatial volume of nut (cm?) 1.6
Unit: mm
Stroke Shaft run- | Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy out ** —
. Maximum Critical speed
- Nominal T,

Preloaded (MPFD) Precise clearance (MSFD) (L~Nut length) L, L, L, T e, U, Fied - Simple support | Fixed - Fived
W1601MA-5PY-C3Z22.5 W1601MA-6Y-C3T2.5 50 95 139 154 221 0 0.010 0.008 | 0.020 — —
W1601MA-7PY-C3Z2.5 W1601MA-8Y-C3T2.5 100 145 189 204 271 0 0.010 0.008 | 0.020 — —
W1602MA-5PY-C3Z2.5 W1602MA-6Y-C3T2.5 150 195 239 254 321 0 0.012 0.008 | 0.030 3000 — —
W1602MA-7PY-C3Z2.5 W1602MA-8Y-C3T2.5 200 245 289 304 371 0 0.012 0.008 | 0.030 — —
W1603MA-3PY-C3Z2.5 W1603MA-4Y-C3T2.5 300 345 389 404 471 0 0.013 0.010 | 0.035 — —

Remarks 1. NSK support unit WBK12-01A (square type, fixed side), WBK12S-01 (square type, simple support side), and WBK12-
11(round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of the nut internal space
capacity.
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A Series: Finished shaft end

(Fine lead) Dia. 16, Lead 5

Seals (two places)

Y gl 2 /10.010]A] O] 0.006]E]
g0
°90
i g
€02 Co5| cos
ol 85N
Sl 5§
f R0.2
u | max.
[F 115 A 6 | [E]l/ 10
M5x0.8 og.‘m 1]0.008]G M12x1.0
Depth 12 9.15 31
[1]0.003]E
0003 4 n [E]
Ly (Hardened) 5/(10 30 15
22 Ly 45
L3
Stroke
Ball screw No.
. Maximum
- Nominal
Preloaded (PFT) Precise clearance (SFT) (L~Nut length)
W1601FA-1P-C3Z5 W1601FA-2-C3T5 100 147
W1602FA-1P-C3Z5 W1602FA-2-C3T5 200 247
W1603FA-1P-C3Z5 W1603FA-2-C3T5 300 347
W1604FA-1P-C3Z5 W1604FA-2-C3T5 400 447
W1606FA-1P-C3Z5 W1606FA-2-C3T5 600 647
W1608FA-1P-C3Z5 W1608FA-2-C3T5 800 847

Remarks 1. NSK support unit WBK12-01A (square type, fixed side), WBK12S-01 (square type, simple support side), and WBK12-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.
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Nut models: PFT, SFT NSK
P16 x5
Unit: mm
M6x 1.0 4:5-5 drill thru., Ball screw specifications
C'bore 9.5x5.5 Shaft dia. x Lead / Direction of tum 16 x 5/Right
Preload / Ball recirculation | P preload / Return tube
1 Ball dia. / Ball circle dia. 3.175/16.5
oCD o) Effective turns of balls 2.5x1
V Accuracy grade / Axial play C3/z C3/T
0 L ) DynamicC, 4620 7330
Basie n";ad Y {470} (745)
S N{Kgf} | staticc, 6750 13500
{690} {1380}
I Axial play 0 0.005 or less
40 Dynamic friction torque,N-cm 15~7.8 ~2.0
{kgf-cm} {0.15~0.8} {~0.2}
View X-X Spacer ball Yes None
Factory packed grease NSK grease LR3
Internal spatial volume of nut (cm’) 2.6

Unit: mm
Shaft run- | Permissible rotational speed N (rpm)
Screw shaft length Lead accuracy out ** —
Critical speed
L, L, Ly T e, v, L Fired - Simple support | -~ Fixed - Fixed

189 204 271 0 0.010 0.008 | 0.020 = =
289 304 371 0 0.012 0.008 | 0.030 — —
389 404 471 0 0.013 0.010 | 0.035 3000 = ==
489 504 571 0 0.015 0.010 | 0.045 — —
689 704 771 0 0.018 0.013 | 0.055 = ==
889 904 971 0 0.021 0.015 | 0.075 2570 —
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A Series: Finished shaft end (High helix lead) Dia. 16, Lead 16 Nut models: LPFT, LSFT NSK

916 x 16
Unit: mm
Ball screw specifications
Seals (two places) 0 M6 X 1.0 4-5.5 drill thru., - — -
e e (Oil hole) Chore 9.5X55 O Shaft dia. x Lead / Direction of turn 16 x 16/Right
[0014]A [Olg0.015[Al "_’ X=h U [0l : #0.009]€] 30 ° Preload / Ball recirculation | P preload / Return tube
s g8 Q:E! ! Ball dia. / Ball circle dia. 3.175/16.75
050 99 . 279 N
g |cos 8L s 02 G Effective turns of balls 15x1

égoco.s N :‘ = i - P \/V = e v ’“J\%’;\ N & #ﬁ r | Accuracy grade / Axial play C5/Z C5/T

Ty t—¥g @'fz; g E S a "o £ | \ £ _ Svnam 3600 4710

:‘ 12 E ‘ W 3 — Basic load | DynamicC, 365 480

R0.2 max T A J / > / 3 rating ©os) o)

" w : o N - = N {Kgf ) _ 5410 8110

] 115 @ © | s |10 ¢ @\ S| SEC | eegy 825}
M5x0.8 o [L0011[d] X< M12X1.0 20 min, Axial play 0 0.005 or less

Depth 12 215 4 12 ho max Housin hole and its c Dynamic friction torque,N-cm 15~78 ~2.4

I : ousing hole ana Its clearance
56 T g {igf-cm} (015~0.8 | {~0.25}
L; (Hardened) 10_{(10; 30 15 Spacer ball Yes None
22 L, 45 View X-X Factory packed grease NSK grease LR3
Ls Internal spatial volume of nut (cm?) 21
B
Unit: mm
Stroke Shaft run- | permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy out ** —
. Maximum Critical speed
- Nominal 7.

Preloaded (LPFT) Precise clearance (LSFT) (L~Nut length) L L, L, T e, v, Fied-Simplesupport | Fixed - Fixed
W1601FA-3P-C5Z16 W1601FA-4-C5T16 100 128 184 204 271 0 0.020 0.018 | 0.025 = =
W1602FA-3P-C5Z216 W1602FA-4-C5T16 150 178 234 254 321 0 0.023 0.018 | 0.035 — —
W1602FA-5P-C5Z216 W1602FA-6-C5T16 200 228 284 304 371 0 0.023 0.018 | 0.035 = =
W1603FA-3P-C5216 W1603FA-4-C5T16 250 278 334 354 421 0 0.025 0.020 | 0.040 — —
W1603FA-5P-C5716 W1603FA-6-C5T16 300 328 384 404 471 0 0.025 | 0.020 | 0.040 — —
W1604FA-3P-C5Z16 W1604FA-4-C5T16 350 378 434 454 521 0 0.027 0.020 | 0.050 — —
W1604FA-5P-C5Z716 W1604FA-6-C5T16 400 428 484 504 571 0 0.027 0.020 | 0.050 3000 = =
W1605FA-1P-C5Z16 W1605FA-2-C5T16 450 478 534 554 621 0 0.030 0.023 | 0.050 — —
W1605FA-3P-C5Z716 W1605FA-4-C5T16 500 528 584 604 671 0 0.030 0.023 | 0.065 = =
W1606FA-3P-C5Z16 W1606FA-4-C5T16 550 578 634 654 721 0 0.035 0.025 | 0.065 — —
W1606FA-5P-C5Z716 W1606FA-6-C5T16 600 628 684 704 771 0 0.035 0.025 | 0.065 = =
W1607FA-1P-C5Z16 W1607FA-2-C5T16 700 728 784 804 871 0 0.035 0.025 | 0.085 — —
W1608FA-3P-C5Z16 W1608FA-4-C5T16 800 828 884 904 971 0 0.040 0.027 | 0.085 2690 =
W1610FA-1P-C5Z16 W1610FA-2-C5T16 1000 1028 1084 1104 1171 0 0.046 0.030 | 0.110 1770 2480

Remarks 1. NSK support unit WBK12-01A (square type, fixed side), WBK12S-01 (square type, simple support side), and WBK12-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.
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A Series: Finished shaft end

(Ultra high helix lead) Dia. 16, Lead 32

Nut models: UPFC, USFC

NSK

[/10.014]A [0 20.015]A 12 /10.014[A] O] 20.009]E]
g2
2 280 + ©s0
39 59
__cos & |cos ) s o 05| cos
ol I=h 9 o 22
g |‘ g g‘_ § oog
I
R0.2 max R0.2 /
0.14 — max.
B/ 8| Eflo,
M5x0.8 o 0.011 M12x1.0
Depth 12 05 13510 105
[1T0.004[E
3“ 00l
Ly (Hardened) 12 (10 30 15
22 L 45
L3
Stroke
Ball screw No.
. Maximum
- Nominal
Preloaded (UPFC) Precise clearance (USFC) (L~Nut length)
W1603FA-7PGX-C5Z232 W1603FA-8GX-C5T32 300 348
W1605FA-5PGX-C5Z232 W1605FA-6GX-C5T32 500 548
W1608FA-5PGX-C5Z32 W1608FA-6GX-C5T32 800 848
W1612FA-1PGX-C5Z32 W1612FA-2GX-C5T32 1200 1248

Remarks 1. NSK support unit WBK12-01A (square type, fixed side), WBK12S-01 (square type, simple support side), and WBK12-

11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.

3. Nut does not have a seal.
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©16 x 32
M6 x 1.0 4-5.5 drill thru. Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 16 x 32/Right
Preload / Ball recirculation P preload / End cap
Ball dia. / Ball circle dia. 3.175/16.75
Effective turns of balls 0.7x2
Accuracy grade / Axial play C5/Z l C5/T
3 ) 4000
Basic load | DynamicC,
g {410}
rating
6690
N{Kgf} | staticc,
* {680}
Axial play 0 0.005 or less
Dynamic friction torque,N-cm 15~9.8 ~2.4
36 {kgf-omi {015~1.0} | {~0.25}
i Spacer ball None
_ View X-X__ Factory packed grease NSK grease LR3
Internal spatial volume of nut (cm?) 2.0
Unit: mm
Shaft run- | Permissible rotational speed N (rpm)
Screw shaft length Lead accuracy out ** —
Critical speed
L, L, L, T €, v, Lt Fixed - Simple support |~ Fixed - Fixed
382 404 471 0 0.025 | 0.020 | 0.040 — —
582 604 671 0 0.030 | 0.023 | 0.065 3000 — —
882 904 971 0 0.040 | 0.027 | 0.085 2630 —
1282 1304 1371 0 0.054 0.035 | 0.150 1240 1740
B82



A Series: Finished shaft end (Fine lead) Dia. 20, Lead 4

0]90.015]A} Seals (two places)
X=h
C03 05
E o B
% N — g
R0.2 max.
M6x1 o1
Depth 15 100.1_5
49
0.005
Ly (Hardened) 25 40 20
25 L, 60
L3
Stroke
Screw shaft length
Ball screw No. ) Maximum
Nominal
(L~Nut length) L, L, L,

W2002SA-1P-C524 150 176 225 250 885

W2002SA-2P-C524 200 226 275 300 385

W2003SA-1P-C5z4 300 326 379 400 485

W2004SA-1P-C524 400 426 475 500 585

W2005SA-1P-C524 500 526 575 600 685

W2006SA-1P-C524 600 626 675 700 785

Remarks 1. NSK support unit WBK15-01A (square type, fixed side), WBK15S-01 (square type, simple support side), and WBK15-
11 (round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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Nut models: PFT

NSK

6-5.5 drill thru.,
C'bore 9.5%x5.5

95

o0

M6 x 1.0
(Oil hole)

View X-X

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 20 x4/Right
Preload / Ball recirculation | P preload / Return tube
Ball dia. / Ball circle dia. 2.381/20.3
Effective turns of balls 25x2
Accuracy grade / Axial play C5/Z
Basic load | DynamicC, 5420
rating {550}
N{Kgf} | staticc, 10700
{1090}
Preload N{Kgf} 294 {30}
Dynamic friction torque,median, 3.9
N-cm {kgf-cm} {0.4}
Spacer ball Yes

Factory packed grease

Refer to Remarks 2.

9p20x 4

Internal spatial volume of nut (cm’) 2.7

Unit: mm

Shaft Permissible rotational speed N (rpm)

Lead accuracy run-out ** —
Critical speed
T e, U, t Fixed - Simple support Fixed - Fixed

-0.005 0.023 0.018 0.045 — —

-0.007 0.023 0.018 0.045 — —

-0.009 0.025 0.020 0.055 — —

3000

-0.011 0.027 0.020 0.070 — —

-0.014 0.030 0.023 0.085 == ==

-0.016 0.035 0.025 0.085 — —
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A Series: Finished shaft end (Fine lead) Dia. 20, Lead 4

O]90.015 JA Seals (two places) [O]p0.012
X=h

cos §J Qs o5
sl [H, | I of &3
8 AN | § K

R0.2 max.
M6 X1 "
Depth 15 16.15
56
[]0.005]F}
Ly (Hardened) 25 40 20
25 L, 60
Ly
Stroke
Screw shaft length
Ball screw No. Nominal Maximum
ominal
(L~Nut length) L, L, L,

W2002SA-3P-C5Z5 150 169 225 250 335

W2002SA-4P-C5Z5 200 219 275 300 385

W2003SA-2P-C5Z5 300 319 815 400 485

W2004SA-2P-C5Z5 400 419 475 500 585

W2005SA-2P-C5Z5 500 519 575 600 685

W2007SA-1P-C5Z5 700 719 775 800 885

Remarks 1. NSK support unit WBK12-01A (square type, fixed side), WBK12S-01 (square type, simple support side), and WBK12-
11 (round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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Nut models:

PFT

NSK

920 x5

Unit: mm
Ball screw specifications
6-5.5 drill thru., - — .
Cbore 95X5.5 Shaft dia. x Lead / Direction of turn 20 x5/Right
95° Preload / Ball recirculation | P preload / Return tube
Ball dia. / Ball circle dia. 3.175/20.5
oC® o2 Effective turns of balls 25x2
Accuracy grade / Axial play C5/Z
DynamicC, 9410
Basic load | PynamicC.
rating {960}
M6 X 1.0 ) 17100
(Oil hole) N{Kgf} | staticc, 1750}
Preload N{Kgf} 490 {50}
26 Dynamic friction torque, median,N-cm 7.8
) {Kgf-cm} {0.8}
_View XX Spacer ball Yes
Factory packed grease Refer to Remarks 2.
Internal spatial volume of nut (cm’) 43
Unit: mm
Shaft Permissible rotational speed N (rpm)
Lead accuracy run-out ** —
Critical speed
T €, U, 1t Fixed - Simple support Fixed - Fixed
-0.005 0.023 0.018 0.045 - -
-0.007 0.023 0.018 0.045 - -
-0.009 0.025 0.020 0.055 — —
3000
-0.011 0.027 0.020 0.070 - -
-0.014 0.030 0.023 0.085 - -
-0.019 0.035 0.025 0.110 - -
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A Series: Finished shaft end

(Medium lead) Dia. 20, Lead 10

Nut models: LPFT, LSFT

NSK

@20 x 10
Unit: mm
Seals (two places) M6 x 1.0 4-6.6 drill thru., Ball screw specifications
C'bore 11x6.5 Shaft dia. x Lead / Direction of turn 20 x 10/Right
Preload / Ball recirculation | P preload / Return tube
Ball dia. / Ball circle dia. 3.969/21
© 29 Effective turns of balls 25x1
€05 3 y Accuracy grade / Axial play csiz c5/T
© | ) DynamicC 6880 10900
‘ Basie n'gad | (700} {1110}
S N { Kgf } Staticc 10800 21700
o {1100} {2210}
M6x1.0 w01 [fo011]Gl+ MI5X 1.0 Axial play 0 0.005 or less
Depth 15 1015 41 | 46 Dynamic friction torque,N-cm 2.0~11.8 ~2.9
54 0.004 {kgf-cm} {0.2~1.2} {~0.3}
; Spacer ball Yes None
L, (Hardened) 10| (15) 40 20 __View X-X
Factory packed grease NSK grease LR3
2 Lz 60 Internal spatial volume of nut (cm?) 4.7
Ly
Unit: mm
Stroke Shaft | Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy run-out ** —
) Maximum Critical speed
- Nominal 1t ST -
Preloaded (LPFT) Precise clearance (LSFT) (L~Nut length) L, L, L, T e, U, Fired - S,P'e | Fixed - Fixed
W2002FA-1P-C5210 W2002FA-2-C5T10 200 285 289 314 399 0 0.023 | 0.018 | 0.035 — —
W2003FA-1P-C5210 W2003FA-2-C5T10 300 335 389 414 499 0 0.025 | 0.020 | 0.040 — —
W2004FA-1P-C5210 W2004FA-2-C5T10 400 435 489 514 599 0 0.027 | 0.020 | 0.050 — —
W2005FA-1P-C5Z10 W2005FA-2-C5T10 500 535 589 614 699 0 0.030 0.023 | 0.065 — —
W2006FA-1P-C5Z10 W2006FA-2-C5T10 600 635 689 714 e 0 0.035 0.025 | 0.065 — —
W2007FA-1P-C5Z10 W2007FA-2-C5T10 700 735 789 814 899 0 0.035 0.025 | 0.085 3000 — —
W2008FA-1P-C5Z10 W2008FA-2-C5T10 800 835 889 914 999 0 0.040 | 0.027 | 0.085 — —
W2009FA-1P-C5Z10 W2009FA-2-C5T10 900 935 989 1014 1099 0 0.040 0.027 | 0.110 2680 —
W2010FA-1P-C5Z10 W2010FA-2-C5T10 1000 1035 1089 1114 1199 0 0.046 0.030 | 0.110 2210 —
W2011FA-1P-C5Z210 W2011FA-2-C5T10 1100 1135 1189 1214 1299 0 0.046 0.030 | 0.150 1840 2570
W2012FA-1P-C5Z10 W2012FA-2-C5T10 1200 1235 1289 1314 1399 0 0.054 | 0.035 | 0.150 1570 2190
Remarks 1. NSK support unit WBK15-01A (square type, fixed side), WBK15S-01 (square type, simple support side), and WBK15-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.
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A Series: Finished shaft end (High helix lead) Dia. 20, Lead 20 Nut models: LPFT, LSFT NSK

920 x 20
Unit: mm
Seals (two places) . M6 X 1.0 4-6.6 drill thru., Ball screw specifications
s C'bore 11X 6.5 Shaft dia. x Lead / Direction of turn 20 x 20/Right
[10.014]A [0lg0.015 [A1 r‘_) (0l #0.009[E] Preload / Ball recirculation | P preload / Return tube
. 200 HEN Ball dia. / Ball circle dia. 3.969/21
Ry gd%
3 TTQ Tigweg 9 Effective tumns of balls 15x1
§ |co3 g ‘ ocD2
. C0.5 J ‘ K C0.5 3 V Accuracy grade / Axial play C5/Z C5/T
ol et e RN © 5370 7040
Sl =i 8 G IS © N Basic load | DynamicC,
| g (550} {720}
o R0.2 max ; N {Kgf} Staticc, 8450 12700
F /|uis - e {860} {1290}
M6x1.0 +01 [L[0.011]G}+ xd M15X 1.0 Axial play 0 0.005 or less
Depth 15 1015 50 13 0 46 Dynamic friction torque,N-cm | 2.0~11.8 ~2.9
] o0 {kof-om) 02-12) | {~03}
= . Spacer ball Yes None
Ly (Hardened) 10 (15 40 20 _ View X-X
Factory packed grease NSK grease LR3
% L 80 Internal spatial volume of nut (cm’) 4.2
L
Unit: mm
Stroke Shaft | Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy Tun-out ** —
. Maximum Critical speed
- Nominal T, Smoie] = -
Preloaded (LPFT) Precise clearance (LSFT) (L~Nut length) L L, L, T e, u, Fixed - S0t = Fixed - Fixed
W2003FA-3P-C5220 W2003FA-4-C5T20 200 247 310 885 420 0 0.023 0.018 | 0.040 — —
W2004FA-3P-C5220 W2004FA-4-C5T20 300 347 410 435 520 0 0.027 0.020 | 0.050 — —
W2005FA-3P-C5220 W2005FA-4-C5T20 400 447 510 585 620 0 0.030 0.023 | 0.050 — —
W2006FA-3P-C5220 W2006FA-4-C5T20 500 547 610 635 720 0 0.030 0.023 | 0.065 — —
W2007FA-3P-C5220 W2007FA-4-C5T20 600 647 710 735 820 0 0.035 0.025 | 0.085 — —
W2008FA-3P-C5220 W2008FA-4-C5T20 700 747 810 835 920 0 0.040 0.027 | 0.085 3000 — —
W2009FA-3P-C5220 W2009FA-4-C5T20 800 847 910 935 1020 0 0.040 0.027 | 0.110 — —
W2010FA-3P-C5220 W2010FA-4-C5T20 900 947 1010 1035 1120 0 0.046 0.030 | 0.110 2590 —
W2011FA-3P-C5Z220 W2011FA-4-C5T20 1000 1047 1110 1135 1220 0 0.046 0.030 | 0.110 2140 2970
W2012FA-3P-C5Z220 W2012FA-4-C5T20 1100 1147 1210 1235 1320 0 0.046 0.030 | 0.150 1790 2500
W2015FA-1P-C5Z220 W2015FA-2-C5T20 1400 1447 1510 1535 1620 0 0.054 0.035 | 0.180 1140 1610

Remarks 1. NSK support unit WBK15-01A (square type, fixed side), WBK15S-01 (square type, simple support side), and WBK15-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.
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A Series: Finished shaft end

(Ultra high helix lead) Dia. 20, Lead 40

0
-0.25
710.014[A [Ol20.015 1Al fe X= v /100141A] {00,009 [E]
p={le]
3] e ! c$§
T 750 [
cos S |co3 Y 03 cos
o OO X 1 3‘: / 2| C05
R = \/ o LD
Y g s e gl
]|
R0.2 max. L] ! R0.2
+0.14 max.
[F] /|115]| [l [e] 5| [E)/L15]
M6 x 1.0 a1 0.011 X M15 x 1.0
Depth 15 110.15 20 |10/ 11]
1]0.004]E
i —
Ly (Hardened) 14 | (15) 40 20
25 Ly 60
L3
Stroke
Ball screw No.
. Maximum
- Nominal
Preloaded (UPFC) Precise clearance (USFC) (L~Nut length)
W2005FA-5PGX-C5240 W2005FA-6GX-C5T40 400 465
W2007FA-5PGX-C5240 W2007FA-6GX-C5T40 600 665
W2009FA-5PGX-C5240 W2009FA-6GX-C5T40 800 865
W2011FA-5PGX-C5240 W2011FA-6GX-C5T40 1000 1065
W2013FA-1PGX-C5240 W2013FA-2GX-C5T40 1200 1265
W2017FA-1PGX-C5240 W2017FA-2GX-C5T40 1600 1665

Remarks 1. NSK support unit WBK15-01A (square type, fixed side), WBK15S-01 (square type, simple support side), and WBK15-

11 (round type, fixed side) are recommended.

2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.

3. Nut does not have a seal.
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" Nut models: UPFC, USFC

NSK

@20 x 40
Unit: mm
M(_S x1.0 4-5.5 drill thru. Ball screw specifications
(Gil hole) 20 30° Shaft dia. x Lead / Direction of turn 20 x 40/Right
Preload / Ball recirculation P preload / End cap
Ball dia. / Ball circle dia. 3.175/20.75
Effective turns of balls 0.7x2
Accuracy grade / Axial play C5/2 [ C5/T
& DynamicC, 4480
Basic load | PY! icC.,
rating {455}
N{Kgf} | staticc, 8650
; {880}
Axial play 0 0.005 or less
Dynamic friction torque,N-cm 20~118 ~2.9
{kgf-cm} {0.2~1.2} {~0.3}
_ View X-X Spacer ball None
Factory packed grease NSK grease LR3
Internal spatial volume of nut (cm’) 2.8
B
92
Unit: mm
Shaft | Permissible rotational speed N (rpm)
Screw shaft length Lead accuracy run-out ** —
Critical speed
L L L, T e 0, 1 Fixed- ST Fixed - Fixed
506 535 620 0 0.030 0.023 | 0.050 — —
706 735 820 0 0.035 0.025 | 0.085 — —_
906 935 1020 0 0.040 | 0.027 | 0.110 3000 — —
1106 1135 1220 0 0.046 0.030 | 0.110 2170 3000
1306 1335 1420 0 0.054 | 0.035 | 0.150 1550 2160
1706 1735 1820 0 0.065 | 0.040 | 0.230 910 1270
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A Series: Finished shaft end

(Fine lead) Dia. 25, Lead 4

©]0.015 A Seals (two places)
} r: X=h
0e J©
Shape I §:§[ | g.g
co5 R02 :}: I}J,‘ | C05 | cos
e A 19 AN o
[710.017]A] SJ N **fﬂﬂgf | 48— _
S8 | \ l,} - !
s B qenS i i
Shape | gf?t'g }: N s A (g ol 14 €] 16
— 1]0.011]G
/ RO.2 max. x4 (M0 X1
M20X1 /|16 | [F] || ‘¢ ¥4
J‘lﬂ 48 0.005
1535
1]0.005[F}+ Ly (Hardened) 30 53 27
53 L, 80
Ly
Stroke
Screw shaft length
Ball screw No. Nominal Maximum
(L~Nut length) L, L, L,
W2502SA-1P-C524 150 172 220 250 349
W2502SA-2P-C524 200 222 270 300 399
W2503SA-1P-C5z4 300 322 370 400 499
W2504SA-1P-C5z4 400 422 470 500 599
W2505SA-1P-C524 500 522 570 600 733
W2507SA-1P-C5z4 700 722 770 800 933

Remarks 1. NSK support unit WBK20-01A (square type, fixed side), WBK20S-01 (square type, simple support side), and WBK20-
11 (round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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Nut models: PFT

NSK

p25x4
Unit: mm
Ball screw specifications
] Shaft dia. x Lead / Direction of turn 25 x4/Right
g;f:;_"st:r;:,'s Preload / Ball recirculation | P preload / Return tube
. Ball dia. / Ball circle dia. 2.381/25.3
2} 95° -
Effective turns of balls 25x2
Accuracy grade / Axial play C5/2
f \ pe = DynamicC, 6020
e " Basic load | PY! 1cC,
B! /Jw rating {615}
) y 13600
N{Kgf} | staticc,
G M6 X 1.0 {1390}
(il hole) Preload N{Kgf} 290 {30}
Dynamic friction torque, median,N-cm 4.9
26 {Kgf-cm} {0.5}
Spacer ball Yes
_ ViewX-X Factory packed grease Refer to Remarks 2.
Internal spatial volume of nut (cm’) 3.2
B
9
Unit: mm
Lead Shaft Permissible rotational speed N (rpm)
i ead accurac
Left side y run-out ** Critical speed
shaft end dm-n [ - - -
T =N U, i) Fixed - Simple support Fixed - Fixed
ll -0.005 | 0.023 0.018 0.035 — —
I -0.006 0.023 0.018 0.035 — —
l -0.009 | 0.025 0.020 0.040 — —
2760
Il -0.011 | 0.027 0.020 0.050 — —
| -0.014 | 0.030 0.023 0.060 — —
| -0.018 | 0.035 0.025 0.075 — —
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A Series: Finished shaft end (Fine lead) Dia. 25, Lead 5 Nut models: PFT NSK \

p25Xx5
Unit: mm
9 L Ball screw specifications
15.2]5 655 aril Shaft dia. x Lead / Direction of tum 25 x 5/Right
Las Olpo01s]A Seels (Wo plaoes) %1l 20.012E] Chore gnls Xr;5 Preload / Ball recirculation | P preload / Return tube
I o3 X=h S g5° Ball dia. / Ball circle dia. 3.175/25.5
shape Il 28 TL Effective turns of balls 25x2
pell s<§ :H: | 7 @ Accuracy grade / Axial play C5/2
05 R02 ‘ , 5 | cos 5 X\ pCP 10400
e o 219 % N ,’?I'J/f‘ \ Basic load | DynamicC, 1070
[T0.017]A] N — g s - ] T il rating {1070}
05 g -co3 \ I }‘ R02 ‘ : N{Kgf} | Staticc, 21900
: L N r: \ ‘ max. N7 M6 X 1.0 o8 {2230}
Shapel —+—[| ' B© g B/ (Oil hole) Preload NiKgf} 540 {55}
/ 202 mEX botl X M20 X 1 Dynamic friction torque, median,N-cm 8.8
meox1/ 16 [ 5 “ = {kgt-cm) 0.9}
= 5 _ Spacer ball Yes
15.35 _View XX Factory packed grease Refer to Remarks 2.
1[0.005[F}+ Ly (Hardened) 30 53 27 Internal spatial volume of nut (cm’) 5.0
53 L, 80
Ly
Unit: mm
Stroke Shaft Permissible rotational speed N (rpm)
Screw shaft length Left side Lead accuracy . —
Ball screw No. . Maximum run-out Critical speed
Nominal shaft end dm-n - - -
(L~Nut length) L, L, L, T e, U, I Fixed - Simple support Fixed - Fixed
W2502SA-3P-C5Z5 150 165 220 250 349 1 -0.005 0.023 0.018 0.035 == =
W2502SA-4P-C5Z5 200 215 270 300 399 1 -0.006 0.023 0.018 0.035 — —
W2503SA-2P-C5Z5 300 5 370 400 499 1 -0.009 0.025 0.020 0.040 — =
W2504SA-2P-C5Z5 400 415 470 500 599 1 -0.011 0.027 0.020 0.050 — —
W2505SA-2P-C5Z5 500 il 570 600 733 | -0.014 0.030 0.023 0.060 2740 — —
W2506SA-1P-C5Z5 600 615 670 700 833 | -0.016 0.035 0.025 0.075 — —
W2507SA-2P-C5Z5 700 715 770 800 9SS | -0.018 0.035 0.025 0.075 == =
W2509SA-1P-C5Z5 900 915 970 1000 1133 | -0.023 0.040 0.027 0.090 — —
W2511SA-1P-C5Z5 1000 1115 1170 1200 1333 | -0.028 0.046 0.030 0.120 2480 =

Remarks 1. NSK support unit WBK20-01A (square type, fixed side), WBK20S-01 (square type, simple support side), and WBK20-
11 (round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end (Fine lead) Dia. 25, Lead 6

O 20.019]A] Seals (two places)
X<
30 | 7 ||
o5 o3 e ——— o5
T I o w8 e o
i :‘ § g | A §
RO.2 max. f ] R0.2
X1/ 16 ‘ e
M2ox1, E o [ 10/ 14 E 16
L35 L M;;a
" x4 ===
15.35 51 1]
62 mOEE
0.005
Ly (Hardened) 30 53 27
53 L, 80
L
Stroke
Screw shaft length
Ball screw No. Nominal Maximum
(L~Nut length) L, L, L,
W2503SA-3P-C5Z6 250 308 370 400 5858
W2505SA-3P-C5Z6 450 508 570 600 733
W2507SA-3P-C5Z6 650 708 770 800 933
W2511SA-2P-C5Z6 1050 1108 1170 1200 1333

Remarks 1. NSK support unit WBK20-01A (square type, fixed side), WBK20S-01 (square type, simple support side), and WBK20-
11 (round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B97

Nut models: PFT

NSK

6-5.5 drill thru.,
C'bore 9.5 X 5.5

29

View X-X

(Oil hole)

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 25 x 6/Right
Preload / Ball recirculation | P preload / Return tube
Ball dia. / Ball circle dia. 3.969/25.5
Effective turns of balls 25x2
Accuracy grade / Axial play C5/Z
i DynamicC, 14100
Barsa'tcirlgad {1430}
N{Kgf} | staticc, 26800
{2730}
Preload N{Kgf} 685 {70}
Dynamic friction torque, median,N-cm 13.8
{Kgf-cm} {1.4}
Spacer ball Yes
Factory packed grease Refer to Remarks 2.
Internal spatial volume of nut (cm’) 7.0

925X 6

Unit: mm

Shaft Permissible rotational speed N (rpm)
Lead accuracy t** —
fun-ou Critical speed
T (=X U, 11 dm-n Fixed - Simple support Fixed - Fixed
-0.009 0.025 0.020 0.050 = =
-0.014 0.030 0.023 0.060 — —
2740
-0.018 0.035 0.025 0.075 — =
-0.028 0.046 0.030 0.120 2410 —
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A Series: Finished shaft end

(Fine lead) Dia. 25, Lead 10

Nut models: PFT

NSK

(01 0.019]A} Seals (two places) 0 [O]0.012[E]
X 2"
40
o35
°§J 8
cos5 9§ co3 | i co3 05 | cos
! N )
s AR K amaallips Eo
—I8 2‘ S s @‘f T8 S
/ R0.2 max. P R0.2 /
M 16 max.
M20X1, [F] 1»3; 0 [ 14 O 16
e [1]0.013]G}+ Juporxs
15.35 66 15] X4
81 (70005 1E]
[1]0.005]F}
Ly (Hardened) 30 53 27
53 Ly 80
Ls A E
Stroke
Screw shaft length
Ball screw No. Nominal Maximum
ominal
(L~Nut length) L, L, L,
W2503SA-4P-C5Z10 250 289 370 400 533
W2505SA-4P-C5Z10 450 489 570 600 733
W2507SA-4P-C5Z10 650 689 770 800 933
W2509SA-2P-C5Z10 850 889 970 1000 1133
W2511SA-3P-C5Z10 1050 1089 1170 1200 1333
W2514SA-1P-C5Z10 1350 1389 1470 1500 1633

Remarks 1. NSK support unit WBK12-01A (square type, fixed side), WBK12S-01 (square type, simple support side), and WBK12-
11 (round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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$25x 10
Unit: mm
6-6.6 drill thru., Ball screw specifications
C'bore 11 X 6.5 Shaft dia. x Lead / Direction of turn 25 x 10/Right
Preload / Ball recirculation | P preload / Return tube
Ball dia. / Ball circle dia. 4.762/25.5
Effective turns of balls 15x2
Accuracy grade / Axial play C5/Z
) 11600
Basic load DynamicC, {1190}
rating
) 19000
(Oil hole) N{Kgf} | staticc, (140}
Preload N{Kgf} 585 {60}
32 Dynamic friction torque, median,N-cm 13.8
{Kgf-cm} {1.4}
_ View X-X Spacer ball Yes
Factory packed grease Refer to Remarks 2.
Internal spatial volume of nut (cm?) 9.5
B
_ 100
Unit mm
Lead Shaft Permissible rotational speed N (rpm)
ead accurac -
Y run-out ** Critical speed
1 dmen . . : :

T e, v, Fixed - Simple support Fixed - Fixed
-0.009 0.025 0.020 0.050 — —
-0.014 0.030 0.023 0.060 — —
-0.018 0.035 0.025 0.075 — —

2740
-0.023 0.040 0.027 0.090 — —
-0.028 0.046 0.030 0.120 2340 —
-0.035 0.054 0.035 0.150 1470 2050
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NSK

Nut models: LPFT, LSFT

A Series: Finished shaft end (Medium lead) Dia. 25, Lead 20

025 x 20
Unit: mm
Ball screw specifications
M6 x 1.0 4-6.6 drill thru. Shaft dia. x Lead / Direction of turn 25 x 20/Right
Olm05laly  Seals(woplaces)  x—= 7looisla] —{el#.0101] ©inoe) \ . Preload / Ball recirculation | P preload / Return tube
40
859, / «:%g Ball dia. / Ball circle dia. 4.762/26.25
73 e ;
e i (i | cos T oo % Acifuff:ct;/ :rta:rgj Ziit:jl:lay Csiz = C5IT
I w ] KN wll g9 | J b2 % \ .
E 8 e SRR S 8 g la = £ \ £ _ oynamice,| %0 | 1570
02 max, LI L ko2 3 \\*&gﬁ 8 )3 Bag;f:‘;ad | {o10p | {1600}
m20x1.0/| 16| [F] |1.35 A 6 | _Jw [E]/| 16 | &/ N{Kgf} | staticc 16400 82800
‘_r o V20X 1.0 32 min. * | {1670} {3350}
(@5 76 12|8 | 31 max,| 23 Housing hole and its clearance Axial play 0 0.005 or less
96 __ View X-X Dynamic friction torque,N-cm 3.9~245 4.9
L, (Hardened) 10| (20) 53 27 {kgf-cm} {0.4~2.5} {~0.5}
53 Ly 80 Spacer ball Yes None
Ls Factory packed grease NSK grease LR3
Internal spatial volume of nut (cm?) 12
Unit: mm
Stroke Shaft | Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy run-out ** —
. Maximum Critical speed
- Nominal t dmen Soie] = -
Preloaded (LPFT) Precise clearance (LSFT) (L-Nut length) L L, L, T e, v, Fired - S,0° | Fixed - Fixed
W2507FA-1P-C5220 W2507FA-2-C5T20 600 654 750 780 913 0 0.035 | 0.025 | 0.055 — —
W2509FA-1P-C5220 W2509FA-2-C5T20 800 854 950 980 1113 0 0.040 | 0.027 | 0.070 — —
W2511FA-1P-C5220 W2511FA-2-C5T20 1000 1054 1150 1180 1313 0 0.046 | 0.030 | 0.090 2560 —
W2513FA-1P-C5220 W2513FA-2-C5T20 1200 1254 1350 1380 1513 0 0.054 | 0.035 | 0.090 2660 1840 2550
W2515FA-1P-C5220 W2515FA-2-C5T20 1400 1454 1550 1580 1713 0 0.054 | 0.035 | 0.120 1390 1940
W2517FA-1P-C5Z20 W2517FA-2-C5T20 1600 1654 1750 1780 1913 0 0.065 | 0.040 | 0.120 1080 1520
W2521FA-1P-C5220 W2521FA-2-C5T20 2000 2054 2150 2180 2313 0 0.077 | 0.046 | 0.160 710 1000

11 (round type, fixed side) are recommended.

2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.

Remarks 1. NSK support unit WBK20-01A (square type, fixed side), WBK20S-01 (square type, simple support side), and WBK20-
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A Series: Finished shaft end (High helix lead) Dia. 25, Lead 25 Nut models: LPFT, LSFT NSK

11 (round type, fixed side) are recommended.

2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.

Remarks 1. NSK support unit WBK20-01A (square type, fixed side), WBK20S-01 (square type, simple support side), and WBK20-

B104

P25 X 25
Unit: mm
Ball screw specifications
M6 x 1.0 4-6.6 drill thru. Shaft dia. x Lead / Direction of tum 25 x 25/Right
[/10.013[A}+ [0]%0.015]Al Seals (two places) /\0»018\A\H®%©\¢0-010\E\ ©i h°|e)'3,d 30° Preload / Ball recirculation | P preload / Return tube
; Ly / : =7a Bal dia. / Ballcircle dia. 4.762/26.25
cos °7g 20.3 3 i/ r Co5 | cos 0 o 1 &, Effective turns of balls 15x1
3 ' , 4 ocP % Accurac i
25 3 o g : y grade / Axial play C5/z C5/T
RS —§ il ¢ & E % W / E 7730 10100
vlfé‘ 3 ¢ 9 i DynamicC,
J RO.2 max. LI ® / ® Basie n'gad YRamICE: | 1700} {1030}
m20x10/| 16| [F]_|1.35 & /|16 = _ NIKef) | st 12700 | 19100
(Tﬂ[ M20x 1.0 31 max| 23 ) S ) e 1leC {1300} {1950}
g}s 68 12 [ " S o Housing hole and its clearance Aial play 0 0.005 or less
90 S Dynamic friction torque,N-cm 3.9~245 4.9
L, (Hardened) 10[ (20) 53 27 {kof-cm} {0.4~2.5} {~0.5}
53 Lz 80 Spacer ball Yes None
= Factory packed grease NSK grease LR3
Internal spatial volume of nut (cm?) 7.5
B
Unit: mm 104
Stroke Shaft | Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy Tun-out ** —
) Maximum Critical speed
. Nominal tt dm-n Simple [ -
Preloaded (LPFT) Precise clearance (LSFT) (L~Nut length) L L, L, T e U, Fixed -5, P1=| Fived - Fixed
W2507FA-3P-C5225 W2507FA-4-C5T25 600 660 750 780 913 0 0.035 0.025 | 0.055 — —
W2509FA-3P-C5225 W2509FA-4-C5T25 800 860 950 980 1113 0 0.040 0.027 | 0.070 — —
W2511FA-3P-C5225 W2511FA-4-C5T25 1000 1060 1150 1180 1313 0 0.046 0.030 | 0.090 2540 =
W2513FA-3P-C5225 W2513FA-4-C5T25 1200 1260 1350 1380 1513 0 0.054 0.035 | 0.090 2660 1830 2540
W2515FA-3P-C5225 W2515FA-4-C5T25 1400 1460 1550 1580 1713 0 0.054 0.035 | 0.120 1380 1930
W2517FA-3P-C5225 W2517FA-4-C5T25 1600 1660 1750 1780 1913 0 0.065 0.040 | 0.120 1080 1510
W2521FA-3P-C5225 W2521FA-4-C5T25 2000 2060 2150 2180 2313 0 0.077 0.046 | 0.160 710 1000



" A Series: Finished shaft end (Ultra high helix lead) Dia. 25, Lead 50 Nut models: UPFC, USFC NSK

@25 x50
6 E M6 x 1.0 4-6.6 drill thru. _ onit: mm
[T0.013]A [6120.015]A} < X= /T0.018[4] —{0[®.010]E] Ball screw specifications
40 Shaft dia. x Lead / Direction of turn 25 x 50/Right
§_§‘% + °gw§ Preload / Ball recirculation P preload / End cap
3 | coa H 03 Balldia./ Ball circle dia. 3.969/26
0.5 Nl ' €05 | cos Effective tums of balls 0.7x2
| j§'§°. :“ | of [ w| &ol | | Accuracy grade / Axial play C5/z [ C5/T
4?‘?& :“ N S S 8 || ] 6690
\ Basic load | DynamicC, 680}
R0.2 max. S - R0.2 rating
g max. N{Kgf} | staticc, 13500
M20x1.0/| 16| [F] | £35‘ Al 6l | [E]/| 16 {1380}
. < M20x1.0 48 . :\IX|.aI play - O21 - 0.005:r9|ess
15.35 %5 12]13 I Dynamic r{tn;)n t0}rque,N~cm {0. 3~ ) 2 } {~O.5}
= ] gf-cm .3~2. ~0.
View X-X
0.004 50 0.004 - Spacer ball None
Ly (Hardened) 16 | (20) 53 27 Factory packed grease NSK grease LR3
53 L 80 Internal spatial volume of nut (cm’) 4.2
Ls
B
Unit: mm 106
Stroke Shaft Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy Tun-out ** —
. Maximum Critical speed
- Nominal T dmen Sole ] -
Preloaded (UPFC) Precise clearance (USGC) (L~Nut length) L, L, L, T e U, Fixed - Syr Pl Fived - Fixed
W2508FA-1PGX-C5250 W2508FA-2GX-C5T50 700 794 844 880 1013 0 0.040 0.027 | 0.070 — —
W2511FA-5PGX-C5250 W2511FA-6GX-C5T50 1000 1094 1144 1180 1313 0 0.046 0.030 | 0.090 2550 —
2690
W2516FA-1PGX-C5Z50 W2516FA-2GX-C5T50 1500 1594 1644 1680 1813 0 0.065 0.040 | 0.120 1230 1710
W2521FA-5PGX-C5Z250 W2521FA-6GX-C5T50 2000 2094 2144 2180 2313 0 0.077 0.046 | 0.160 720 1010

Remarks 1. NSK support unit WBK20-01A (square type, fixed side), WBK20S-01 (square type, simple support side), and WBK20-
11 (round type, fixed side) are recommended.
2. NSK grease PS2 is recommended. The amount for replenishing should be about 50% of nut internal space capacity.

3. Nut does not have a seal.
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A Series: Finished shaft end

(Fine lead) Dia. 28, Lead 5

19 Ly
153575 O P.0L9[AH Seals (two places) (ol #0.012[E]
13579
ye -
Shape Il §§§[ !
|
cos” RO.2 :L: */ cos
max. 220 17T
1001714} Vf—§— —33@—% -
70 \ W1
cos [ g—co._r:\ i RO0.2
1\ | max.
shape | ——[EgH{-—{&[H | Al o] B/
/ L 0.013[6} Mxl
J R0.2 max. “ " X< ——
M20x1/| 16 @31;35 o
1535
1]0.005[F}+ 12 L1 (Hardened) 30 53 27
53 L 80
L3
Stroke
Screw shaft length
Ball screw No. Nominal Maximum
(L~Nut length) L, L, L,
W2802SA-1P-C5Z5 200 214 270 300 399
W2803SA-1P-C5Z5 300 314 370 400 499
W2804SA-1P-C5Z5 400 414 470 500 599
W2805SA-1P-C5Z5 450 502 558 600 733
W2807SA-1P-C5Z5 650 702 758 800 933
W2809SA-1P-C5Z5 850 902 958 1000 1133
W2811SA-1P-C5Z5 1050 1102 1158 1200 1333

Remarks 1. NSK support unit WBK20-01A (square type, fixed side), WBK20S-01 (square type, simple support side), and WBK20-
11 (round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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Nut models: PFT

NSK

928 x5

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 28x5/Right
6-6.6 drill thru., Preload / Ball recirculation | P preload / Return tube
Chore 11X6.5 Ball dia. / Ball circle dia. 3.175/28.5
2] ¥5° Effective tumns of balls 2.5x2
/& = Accuracy grade / Axial play C5/Z
ocD & _ R oc 11000
TN Ba;'tcirlgad ynamict. (1120}
R i 24400
—JJ J N{Kgf} | staticc,
o B 2 {2490}
M6 X 1.
(o?l holeg Preload N{Kgf} 540{55}
Dynamic friction torque, median,N-cm 9.8
2 {Kgf-cm} {1.0}
Spacer ball Yes
View X-X Factory packed grease Refer to Remarks 2.
Internal spatial volume of nut (cm’) 6.0
_ 108
Unit: mm
Lead Shaft Permissible rotational speed N (rpm)
i eaa accurac
Left side Yy run-out ** Critical speed
shaft end dmen [ ) . -
T (=X U, i) Fixed - Simple support Fixed - Fixed
1 -0.006 0.023 0.018 0.035 == ==
1 -0.009 0.025 0.020 0.040 — —
1 -0.011 0.027 0.020 0.050 = ==
| -0.014 0.030 0.023 0.060 2450 — —
| -0.018 0.035 0.025 0.075 = =
| -0.024 | 0.040 0.027 0.090 — —
| -0.028 | 0.046 0.030 0.120
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A Series: Finished shaft end

(Fine lead) Dia. 28, Lead 5

19 Ly
1535 ©]90.019]A Seals (two places)
1.350" X
e -
Shape Il éé@[ L: ‘ §§
i ‘ 05
Co5 ggxz — i ﬁ‘ﬁ‘ ﬁﬁ]“ c05
VoA N N 1 el s

05 % Tco,_r\: {J I L

N :

Shape | §§ 8t ‘ (A]
i L: [fo.013]G} Mzo(—x)l
rozmax 7 1| X<
M20X1 i ??(lé o
15.35
[L[0.005]F}-{ 12 L (Hardened) 30 53 27
53 Ly 80
Ls
Stroke
Screw shaft length
Ball screw No. Nominal Maximum
(L;~Nut length) L, L, L,

W2802SA-2Z-C5Z5 150 184 270 300 399
W2803SA-2Z-C5Z5 250 284 370 400 499
W2804SA-27-C575 350 384 470 500 599
W2805SA-27-C575 450 472 558 600 733
W2807SA-2Z-C5Z5 650 672 758 800 933
W2809SA-2Z-C5Z5 850 872 958 1000 1133
W2811SA-2Z-C5Z5 1050 1072 1158 1200 1LEES

Remarks 1. NSK support unit WBK20-01A (square type, fixed side), WBK20S-01 (square type, simple support side), and WBK20-
11 (round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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Nut models: ZFT

NSK

928 x5

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 28x5/Right
6-6.6 drill thru., " 5
Chore 11X 6.5 Preload / Ball recirculation | P preload / Return tube
. Ball dia. / Ball circle dia. 3.175/28.5
25 95°
( Effective turns of balls 2.5x2
6 - © Accuracy grade / Axial play C5/Z
% el =2 _ 17400
*/f‘ 4 Basic load | DynamicC, 1780
. ‘)‘(\/g —JJ:; rating {1780}
\\‘L\ ’ L N{Kgf} | staticc, 48800
Q\g M6 X 1.0 {4980}
(Oil hole) Preload N{Kgf} 1220 {125}
Dynamic friction torque, median,N-cm 215
31 {Kgf-cm} 2.2}
Spacer ball Yes
_ ViewX-X Factory packed grease Refer to Remarks 2.
Internal spatial volume of nut (cm’) 9.0
_ 110
Unit: mm
Lead Shaft Permissible rotational speed N (rpm)
i ead accurac
Left side y run-out ** Critical speed
shaft end dmen - - :
T e U, I Fixed - Simple support Fixed - Fixed
1 -0.006 0.023 0.018 0.035 — —
1 -0.009 0.025 0.020 0.040 — —
1 -0.011 0.027 0.020 0.050 — —
| -0.013 0.030 0.023 0.060 2450 — —
| -0.018 0.035 0.025 0.075 — —
| -0.023 0.040 0.027 0.090 — —
| -0.028 0.046 0.030 0.120 — —
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A Series: Finished shaft end (Fine lead) Dia. 28, Lead 6 Nut models: PFT NSK \

028 X6
L. Unit: mm
: Ball screw specifications
(eI 2001941 Seals (two places) 66,6 cril th Shaft dia. x Lead / Direction of turn 28 x6/Right
o . Qlmor Chbore ill X';‘g Preload / Ball recirculation | P preload / Return tube
= S Ball dia. / Ball circle dia. 3.175/28.5
Shape II §§§ I /) Effective turns of balls 2.5x2
7L: ‘T g 7 Accuracy grade / Axial play C5/z
€05 R02 co5 S
max. o 77 _ i 11000
228 1w ' Basic load | DynamicC,
ZALTILIE . T’ig‘*w“ﬁi A T8 i K rating {1120}
K \ /8 244
co5 % £C03,\ i L % N{Kgf} | staticc, 00
S ] r: A f \@ : {2490}
Shape | == - (Oil hole)
8§ _‘s“l N o5 . P.re.load N{Kgf}. 540 {55}
R0.2 max. o - Dynamic friction torque, median,N-cm 11.8
M20Xx1// 16| [F]| 3 31 {Kgf-cm} {1.2}
m?ﬁ 63 0.005 4 Spacer ball Yes
1535 —VewXX Factory packed grease Refer to Remarks 2.
{0.005[F}+12 Ly (Hardened) 30 53 27 Internal spatial volume of nut (cm) 6.0
53 Ly 80
L3
. 112
Unit: mm
Stroke Shaft Permissible rotational speed N (rpm)
Screw shaft length Left side Lead accuracy x —
Ball screw No. ) Maximum run-out Critical speed
Nominal shaft end dmen - - -
(L~Nut length) L, L, L, T e, U, I Fixed - Simple support Fixed - Fixed
W2803SA-3P-C576 250 307 370 400 499 Il -0.009 0.025 0.020 0.040 — —
W2805SA-3P-C5Z6 450 507 570 600 699 Il -0.014 0.030 0.023 0.060 — —
W2807SA-3P-C5Z6 650 695 758 800 933 | -0.018 0.035 0.025 0.075 2450 — —
W2809SA-3P-C5Z6 850 895 958 1000 1133 | -0.023 0.040 0.027 0.090 — —
W2811SA-3P-C5Z6 1050 1095 1158 1200 1333 | -0.028 0.046 0.030 0.120 — —

Remarks 1. NSK support unit WBK20-01A (square type, fixed side), WBK20S-01 (square type, simple support side), and WBK20-
11 (round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end (Fine lead) Dia. 28, Lead 6 Nut models: ZFT NSK \

P28 X6
Unit: mm
L Ball screw specifications
L 535 le _ Shaft dia. x Lead / Direction of tum 28 x 6/Right
1_35.3;,, - blwosla Seals two places) (Cle0 012 [E] g'.gfred ﬂt:reus Preload / Ball recirculation | Z preload / Return tube
C05, g 5 Ball dia. / Ball circle dia. 3.175/28.5
Shane | &S 7f | g;;'; A() Effective turns of halls 25x2
pell 5§ —L: | ‘¥ g © Accuracy grade / Axial play C5/Z
cos RO2[ % ; o5 | cos X\ 17400
a o w59 |'NAAAAA N % 294 Basic load | DynamicC,
[T0.017]A} fog—?@— : - - T = rating {1780}
1o . V77737 N 4
c0s # ey, i t g N{Kgf} | staticc, 8800
1 ] r= \ ‘ \@ M6 X 1.0 {4980}
Shape | - ;;gl 8 | |14] |16 (Cithole) Preload N{Kgf} 1220 {125}
_R‘O_:nL]:ax_ Hlootsfe e [M20x1 Dynamic friction torque, median,N-cm 235
wox1 /18] [ 3 & 2 31 Kgf-cm} 2.4
= 9 Spacer ball No
1535 _ View XX Factory packed grease Refer to Remarks 2.
1[0.005]F}+ 12 L, (Hardened) 30 53 z Internal spatial volume of nut (cm) 9.5
53 Ly 80
Ly
B
Unit: mm 114
Stroke Screw shaft lenath Lead accurac Shaft Permissible rotational speed N (rpm)
W i u
Ball screw No. Maximum 9 Left side Y run-out ** Critical speed
Nominal shaft end T dmen - - -
(L~Nut length) L, L, L, T e, U, Fixed - Simple support Fixed - Fixed
W2803SA-4Z-C5Z6 250 271 370 400 499 1 —-0.009 | 0.025 0.020 0.040 — —
W2805SA-4Z-C5Z6 450 471 570 600 699 I -0.014 | 0.030 0.023 0.060 — —
W2807SA-4Z-C5Z6 650 659 758 800 933 | -0.018 | 0.035 0.025 0.075 2450 — —
W2809SA-4Z-C5Z6 850 859 958 1000 1133 | -0.023 | 0.040 0.027 0.090 — —
W2811SA-4Z-C5Z6 1050 1059 1158 1200 1333 | -0.028 | 0.046 0.030 0.120 — —

Remarks 1. NSK support unit WBK20-01A (square type, fixed side), WBK20S-01 (square type, simple support side), and WBK20-
11 (round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end (Fine lead) Dia. 32, Lead 5 Nut models: PFT NSK \

»32 X5
Unit: mm
» = Ball screw specifications
16*0“3 ‘5 _ Shaft dia. x Lead / Direction of turn 32 x5/Right
s Olpo.0t9lA Seals (woplaces)  ffledklel e (Olg0.013 5.6 ol thru. Preload / Ball recirculation | P preload / Return tube
L C05 X= goe Ball dia. / Ball circle dia. 3.175/32.5
— agg 7:[!: g Effective turns of balls 25x2
pell g :“: ©- n Accuracy grade / Axial play C5/Z2
o A o1 J2)\ o2 _ 11600
' o B 0 . Basic load | DynamicC, 1190
oo 8 g , -8 = rating {1190}
°iq \ - 28000
§ Jcos L N{Kgf} | stati
. : F\ M6 X 1.0 1aeCe {2860}
Shapel +-— @J e @ e 12152 [€] L0 (Ol hole) Preload NiKgf) 590 {60}
l 03 x<d M25x 1.5 Dynamic friction torque, median,N-cm 11.8
.3 max.
fou 44 12 32 {Kgf-cm} {1.2}
M25x15/ 20 | [F]] . ¢
= 1 L % Spacer ball Yes
1635 View X-X Factory packed grease Refer to Remarks 2.
[1]0.006]F 1~ L, (Hardened) 35 62 33 Internal spatial volume of nut (cm?) 7.0
62 L, 9%
Ly
_ 116
Unit: mm
Stroke Screw shaft lenath Lead accurac Shaft Permissible rotational speed N (rpm)
W i u
Ball screw No. Maximum 9 Left side Y run-out ** Critical speed
Nominal shaft end T dmen - - .
(L~Nut length) L, L, L, T e, U, Fixed - Simple support Fixed - Fixed
W3202SA-1P-C5Z5 150 209 265 300 415 Il -0.006 0.023 0.018 0.040 == =
W3203SA-1P-C5Z5 250 309 365 400 515 1l -0.009 0.025 0.020 0.050 — —
W3204SA-1P-C5Z5 350 409 465 500 615 Il -0.011 0.027 0.020 0.050 == =
W3205SA-1P-C5Z5 450 509 565 600 715 I -0.014 0.030 0.023 0.060 — —
W3206SA-1P-C5Z5 550 609 665 700 857 | -0.016 0.035 0.025 0.075 2150 = ==
W3207SA-1P-C5Z5 650 709 765 800 957 | -0.018 0.035 0.025 0.075 — —
W3209SA-1P-C5Z5 850 909 965 1000 1157 | -0.023 0.040 0.027 0.090 = =
W3211SA-1P-C5Z5 1050 1109 1165 1200 1357 | -0.028 0.046 0.030 0.120 — —
W3214SA-1P-C5Z5 1350 1409 1465 1500 1657 | -0.035 0.054 0.035 0.150 2070 -

Remarks 1. NSK support unit WBK25-01 (square type, fixed side), WBK25S-01 (square type, simple support side), and WBK25-
11(round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end (Fine lead) Dia. 32, Lead 5 Nut models: ZFT NSK \

932 X5
Unit: mm
L Ball screw specifications
2 16*%; ) Shaft dia. x Lead / Direction of turn 32 x5/Right
5+3'u Seals (two places) Ux*kle riZlo07la] @ 03] ggfr: rllllt:rgs Preload / Ball recirculation | Z preload / Return tube
i L gos X= Ball dia. / Ball circle dia. 3.175/32.5
Shave I :H: 20 Effective turns of balls 25x2
ape :“: g Accuracy grade / Axial play C5/Z
c1 RO y 05 c1 a1 18500
max. EET (/S ET: Basic load | DynamicC,
A 75.55’7 | —f§ §; 5 rating {1880}
\ /A 1
o cos | r:\ “W qdiy N{Kgf} | staticc, {55672002
A ? | Al 6 2 E 10 8 (Qil hole)
Shape | = : _H: O3 @ [ Q2 B S Preload N{Kgf} 1270 {130}
ki R0.3 x4 M25x15/| 26 | Dynamic friction torque, median,N-cm 235
: 10 [A] " O £ 32 {Kgf-cm} {2.4}
**;6 W25 X 15 86 0.006 Spacer ball None
T View X-X Factory packed grease Refer to Remarks 2.
0.006 -
Ly (Hardened) 20 89 51 Internal spatial volume of nut (cm’) 10
89 Ly 140
Ly
, 118
Unit: mm
Stroke Shaft Permissible rotational speed N (rpm)
Ball screw No - Screw shaft length Left side Lead accuracy run-out ** Critical speed
' Nominal Maximum shaft end dmen
(L;~Nut length) L, L, L, T e, U, Lt Fixed - Simple support Fixed - Fixed
W3202SA-27-C5Z5 150 194 280 300 460 1 -0.007 0.023 0.018 0.040 — —
W3203SA-2Z-C575 250 294 380 400 560 1 -0.009 0.025 0.020 0.050 — —
W3204SA-2Z-C525 350 394 480 500 660 Il -0.012 0.027 0.020 0.060 = =
W3205SA-2Z-C575 450 494 580 600 760 1 -0.014 0.030 0.023 0.060 — —
W3206SA-2Z-C525 550 594 680 700 929 | -0.016 0.035 0.025 0.075 2150 == ==
W3207SA-2Z-C525 650 694 780 800 1029 | -0.019 0.035 0.025 0.090 — —
W3209SA-2Z-C525 850 894 980 1000 1229 | -0.024 0.040 0.027 0.090 == ==
W3211SA-2Z-C5Z5 1050 1094 1180 1200 1429 | -0.028 0.046 0.030 0.120 — —
W3214SA-2Z-C525 1350 1394 1480 1500 1729 | -0.036 0.054 0.035 0.150 2040 ==

Remarks 1. NSK support unit WBK25DF-31 (round type) is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end

(Fine lead) Dia. 32, Lead 6

L

Nut models: PFT

NSK

932 X6

20 .,
13;455 O Seals (woplaces) X% E  t.
1:350£ X=h
Shape Il oé {z
o —
[/To.017]A} - \v——g—f 3$§
cL § 05, \
Shape | ~{T§'§§ r: \ 1235]2 [g] /.20
j . fse s
1635
[Z]0.006 [F | L, (Hardened) 35 62 33
62 L 95
Ly
Stroke Screw shaft length
Ball screw No. Nominal Maximum
(L~Nut length) L, L, L,
W3203SA-3P-C5Z6 250 302 365 400 515
W3205SA-3P-C5Z6 450 502 565 600 715
W3207SA-3P-C5Z6 650 702 765 800 957
W3209SA-3P-C5Z6 850 902 965 1000 1157
W3211SA-3P-C5Z6 1050 1102 1165 1200 1357
W3214SA-3P-C5Z6 1350 1402 1465 1500 1657

Remarks 1. NSK support unit WBK25-01 (square type, fixed side), WBK25S-01 (square type, simple support side), and WBK25-

11(round type, fixed side) are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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Unit: mm
Ball screw specifications
_ Shaft dia. x Lead / Direction of turn 32 x 6/Right
g.g':red rlmlT& Preload / Ball recirculation | P preload / Return tube
Ball dia. / Ball circle dia. 3.969/32.5
Effective turns of balls 25x2
Accuracy grade / Axial play C5/2
DynamicC, 15500
Basic load | PY! 1cC.
rating {1580}
47
N{Kgf} | staticc, 34700
: {3540}
Preload N{Kgf} 780 {80}
Dynamic friction torque, median,N-cm 15.7
34 {Kgf-cm} {1.6}
Spacer ball Yes
View X-X. Factory packed grease Refer to Remarks 2.
Internal spatial volume of nut (cm’) 9.5
, 120
Unit: mm
_ Lead aceurac Shaft Permissible rotational speed N (rpm)
Left side Y fun-out ** Critical speed
shaft end T, dmen
T (=X U, Fixed - Simple support Fixed - Fixed
1 -0.009 0.025 0.020 0.050 = =
1l -0.014 0.030 0.023 0.060 —_ —_
| -0.018 | 0.035 0.025 0.075 — =
2150
| -0.023 0.040 0.027 0.090 —_ —_
| -0.028 | 0.046 0.030 0.120 — =
| -0.035 | 0.054 0.035 0.150 2020 —
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A Series: Finished shaft end

(Fine lead) Dia. 32, Lead 6

Nut models: ZFT

NSK

932 X6
Unit: mm
% = Ball screw specifications
16’%; Shaft dia. x Lead / Direction of turn 32 x 6/Right
o [OIFD019 Ak Seals (o places) (1%*16) 710.0171A] ole00m3[E] ggo‘i:ﬂ‘:f;s Preload / Ball recirculation | Z preload / Return tube
L 605 X< Ball dia. / Ball circle dia. 3.969/32.5
Shape I f”z 20 Effective turns of balls 2.5x2
P :H: g Accuracy grade / Axial play C5/z
o Ro3 o c1 c1 Dvnamioe 24700
) o e Basic load | DynamicC,
0.017 — ‘ °§§ & rating {2520}
\ | 69400
05 & | N{Kgf} | stati
Nt F\ 1 B e atec. {7080}
Shape | =75 Yt el | 2 E o |8 Preload NKgf} 1710 {175}
8 L: 0013 g
b RO X! M25X15/| 26 | Dynamic fiction torque, median,N-cm 35.0
8 max. .
do | B T Katem) 3.6)
% |\M2sxis 9 0.006 Spacer ball None
o View X-X Factory packed grease Refer to Remarks 2.
0.006 I -
Ly (Hardened) 20 89 51 Internal spatial volume of nut (cm’) 14
89 Ly 140
Ly
. 122
Unit: mm
Stroke Shaft Permissible rotational speed N (rpm)
Screw shaft length Left side Lead accuracy - —
Ball screw No. Maximum run-ou Critical speed
Nominal shaft end T dmen - - -
(L;~Nut length) L, L, L, T e, U, Fixed - Simple support Fixed - Fixed
W3203SA-4Z-C5Z76 250 281 380 400 560 Il -0.009 0.025 0.020 0.050 — —
W3205SA-47-C5Z6 450 481 580 600 760 Il -0.014 0.030 0.023 0.060 — —
W3207SA-4Z-C5Z6 650 681 780 800 1029 | -0.019 | 0.035 0.025 0.090 2150 — —
W3209SA-47-C576 850 881 980 1000 1229 | -0.024 0.040 0.027 0.090 — —
W3211SA-4Z-C5Z6 1050 1081 1180 1200 1429 | -0.028 | 0.046 0.030 0.120 — —
W3214SA-4Z-C5Z6 1350 1381 1480 1500 1729 | -0.036 | 0.054 0.035 0.150 2000 —
Remarks 1. NSK support unit WBK25DF-31 (round type) is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end (Fine lead) Dia. 32, Lead 8 Nut models: ZFT NSK \

»32x8
L Unit: mm
2 : Ball screw specifications
16?%; . Shaft dia. x Lead / Direction of tumn 32 x8/Right
1.350" CLR0A e (o peces) deld) oA rielenots] géii”!;h;gfs Preload / Ball recirculation | Z preload / Return tube
Joos X Ball dia. / Ball circle dia. 4.762/32.5
Shape I 22 jr: 20 Effective tumns of balls 2.5x1
8 :“: 1 : S Accuracy grade / Axial play C5/Z
1 R03 i c05
max. I ' ;! ot load | DynamicC, 17500
N 22g) | v v g2 Basi a
—— Y- 1§ 55 & ating. {1780}
| Y 41000
co5 :
a1 o r:\ ‘L . N{Kgf} | staticc, 4180}
- N A Preload N{Kgf) 1320 {135}
;SZ Y L: 0013 o M25x15/| 26 | Dynaic ficton torgue, median N-cm 31.0
" & e 67 15| X {Kgf-cm} 3.2}
T2 Nosxis 82 0.006 Spacer ball None
- RS View X-X Factory packed grease Refer to Remarks 2.
. Ly (Hardened) 20 89 51 Internal spatial volume of nut (cm?) 13
89 L 140
L3
, 124
Unit: mm
Stroke Screw shaft lenath Lead accurac Shaft Permissible rotational speed N (rpm)
W i u
Ball screw No. Maximum 9 Left side Y run-out ** Critical speed
Nominal - shaft end ¢ dmen - - .
(L~Nut length) L, L, L, T e U, Fixed - Simple support Fixed - Fixed
W3203SA-5Z-C5Z8 250 298 380 400 560 Il -0.009 | 0.025 0.020 0.050 — —
W3205SA-5Z-C5Z8 450 498 580 600 760 Il -0.014 | 0.030 0.023 0.060 — —
W3207SA-5Z-C5Z8 650 698 780 800 1029 I -0.019 | 0.035 0.025 0.090 2150 — —
W3209SA-5Z-C5Z8 850 898 980 1000 1229 I -0.024 | 0.040 0.027 0.090 — —
W3214SA-5Z-C5Z8 1350 1398 1480 1500 1729 I -0.036 | 0.054 0.035 0.150 1920 —

Remarks 1. NSK support unit WBK25DF-31 (round type) is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end (Fine lead) Dia. 32, Lead 10 Nut models: ZFT NSK \

932 x10
Ls Unit: mm
oA 20 Ball screw specifications
0L7]A 0 -
’ ia. irecti 2 x10/Righ
1”6].435 Seals (wo places) 7 e o0zl Ol J— Shaft dia. x Lead / Dmlzctlon olf tum 32 x 10/Right
| 1350 X= Cbore 14 X 8.5 Preload / Ball recirculation | Z preload / Return tube
< §05 5 45° Ball dia. / Ball circle dia. 6.35/33
Shape Il “é g jr: ge Effective turns of balls 25x1
§ :“: i = s s T 6 P Accuracy grade / Axial play csiz
o1’ Ro3 / : c1 ot o f SANE Dvnamice 25500
529 : ® gof || - ! Basic load | DynamicC,
—— g,,,oog,,, ,g 8 & i fj rating {2600}
ot R A F | N{Kef} | staticc, .
— @—:H: i | | W Ny M6 X 1.0 {5510}
Shape | -5 -7 We| J2 [E Lo I8 (Gilhole) Preload N{Kgf} 1960 {200}
w T RO3 —l L: 0.013 M25x15/| 26 | Dynamic riction torgue, median N-cm 54.0
8 max. 85 15 x4 41 {Kgfcm} {5.5}
*@; - x@1 5 100 0,008 Spacer ball None
o View XX Factory packed grease Refer to Remarks 2.
0.006 L. (Hardened) 20 89 51 Internal spatial volume of nut (cm?) 22
89 Ly 140
Ly
, 126
Unit: mm
Stroke Shaft Permissible rotational speed N (rpm)
Screw shaft length Left side Lead accuracy e —
Ball screw No. Maximum run-ou Critical speed
Nominal shaft end dmen
(L~Nut length) L, L, L, T e, U, t Fixed - Simple support Fixed - Fixed
W3203SA-6Z-C5Z10 250 280 380 400 560 1l -0.009 | 0.025 0.020 0.050 — —
W3204SA-3Z-C5210 350 380 480 500 660 Il -0.012 | 0.027 0.020 0.060 — —
W3205SA-6Z-C5Z10 450 480 580 600 760 1 -0.014 | 0.030 0.023 0.060 — —
W3206SA-3Z-C5Z10 550 580 680 700 929 | -0.016 | 0.035 0.025 0.075 — —
W3207SA-6Z-C5Z10 650 680 780 800 1029 | -0.019 | 0.035 0.025 0.090 2120 — —
W3209SA-6Z-C5Z10 850 880 980 1000 1229 | -0.024 | 0.040 0.027 0.090 — —
W3211SA-5Z-C5Z10 1050 1080 1180 1200 1429 | -0.028 | 0.046 0.030 0.120 — —
W3214SA-6Z-C5Z10 1350 1380 1480 1500 1729 | -0.036 | 0.054 0.035 0.150 1860 —
W3217SA-1Z-C5Z10 1650 1680 1780 1800 2029 | -0.043 | 0.065 0.040 0.200 1280 1820

Remarks 1. NSK support unit WBK25DF-31 (round type) is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end

(Fine lead) Dia. 32, Lead 10

0.017 2,

Nut models: DFT

NSK

6-9 drill thru.,
C'bore 14 x 8.5

View X-X

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 32 x10/Right
Preload / Ball recirculation | D preload / Return tube
Ball dia. / Ball circle dia. 6.35/33
Effective turns of balls 25x2
Accuracy grade / Axial play C5/Z
) 46300
Basic load | PynamicC, (4720)
rating
N{Kgf} | staticc, 108000
{11000}
Preload N{Kgf} 3230 {330}
Dynamic friction torque, median,N-cm 83.0
{Kgf-cm} {8.5}
Spacer ball None
Factory packed grease Refer to Note 2.
Internal spatial volume of nut (cm?) 44

932 x10

o 90.019 x*IG] 0.022]A] 0[#0.013]E]
135 ° Seals (two places) X=h
< cos
il / - .
Shape II i —r ) 35
; 8§
c1 R0.3:“: o5 Cl c1
max 28g ﬂ g0 A
[/10.017]A} Tg—ﬂgf —l ol
c1 cos | \ i
Shape | S5 cg?_ r—:H: \ 1 [ el @ o | |8
T ;s
¥ R04 [o083[c] m2sx15/| 26 |
& A h max a1 B 78 15) X<
o F
26 |\M25x15 = (L]0.006 E]
— Ly (Hardened) 20 104 51
104 Ly 155
Ly
Stroke
Screw shaft length
Ball screw No. Nominal Maximum
(L;~Nut length) L, L, L,
W3203SA-7D-C5Z10 150 190 380 400 575
W3204SA-4D-C5Z10 250 290 480 500 675
W3205SA-7D-C5710 350 390 580 600 775
W3206SA-4D-C5210 450 490 680 700 959
W3207SA-7D-C5Z10 550 590 780 800 1059
W3209SA-7D-C5Z10 750 790 980 1000 1259
W3211SA-6D-C5Z10 950 990 1180 1200 1459
W3214SA-7D-C5Z10 1250 1290 1480 1500 1759
W3217SA-2D-C5Z10 1550 1590 1780 1800 2059

Remarks 1. NSK support unit WBK25DF-31 (round type) is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B127

Unit: mm 128
Shaft Permissible rotational speed N (rpm)
Left side Lead accuracy fun-out ** Critical speed
shaft end 1t dmen - - - -
T e, U, Fixed - Simple support Fixed - Fixed
Il -0.009 | 0.025 0.020 0.050 — —
Il -0.012 | 0.027 0.020 0.060 — —
1] -0.014 | 0.030 0.023 0.060 — —
I -0.016 | 0.035 0.025 0.075 — —
I -0.019 | 0.035 0.025 0.090 2120 — —
| -0.024 | 0.040 0.027 0.120 — —
I -0.028 | 0.046 0.030 0.120 — —
I -0.036 | 0.054 0.035 0.150 1980 —
I —0.043 | 0.065 0.040 0.200 1350 1910
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A Series: Finished shaft end (Medium lead) Dia. 32, Lead 25 Nut models: LPFT, LSFT NSK \

932 x 25
Sas M6 x 1.0 4-9 drill thru.
©[#0.019]A— Seals (two places) X=h z 7[0.018]A] {O[%0.010]E] (ol ho'e)30w 20°
c0.5 / C0.5 & )
c1 . B E : Cc1 c1 5 &1 % Unit: mm
:1 NEEE Y 2 9 o N ] 3 ;\& e : Ball screw specifications
:l 878 ﬁﬁ / 9& S | E \# ‘ J E 777777l E Shaft dia. x Lead / Direction of turn 32 x 25/Right
RO.3 max. 4 o = J Q /) & Preload / Ball recirculation | P preload / Return tube
M5 X 15 i WE | g 2 B/l 2= Ball dia./ Ball circle dia. 4.762/33.25
T . 35 min. Effective turns of balls 25x1
0 x4 [M25x1.5 34 max,| 26
116.35 92 1510 g Housing hole and its clearance Accuracy grade / Axial play C5/Z C5/T
_ View X-X
117 Basic load | DynamicC, 11300 17900
Ly (Hardened) 12| (27) 62 33 rating {1150} {1830}
62 Ly 95 N {Kgf} Staticc, 20900 41800
Ls {2130} {4270}
Axial play 0 0.005 or less
Dynamic friction torque,N-cm 6.8~315 ~7.8
{kgf-cm} {0.7~32} | {~0.8}
Spacer ball Yes None
Factory packed grease NSK grease LR3
Internal spatial volume of nut (cm’) 17.5
Unit: mm
Stroke Shaft | Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy Tun-out ** —
. Maximum Critical speed
- Nominal T dmen ST -
Preloaded (LPFT) Precise clearance (LSFT) (L~Nut length) L L, L, T e U, Fired - S, Fixed - Fixed
W3211FA-1P-C5225 W3211FA-2-C5T25 1000 1063 1180 1219 1376 0 0.046 0.030 | 0.090 — —
W3216FA-1P-C5Z25 W3216FA-2-C5T25 1500 1563 1680 1719 1876 0 0.065 0.040 | 0.120 2100 1580 —
W3221FA-1P-C5Z25 W3221FA-2-C5T25 2000 2063 2180 2219 2376 0 0.077 0.046 | 0.160 930 1300
W3227FA-1P-C5Z25 W3227FA-2-C5T25 2600 2663 2780 2819 2976 0 0.093 0.054 | 0.200 560 800

Remarks 1. NSK support unit WBK25-01 (square type, fixed side), and WBK25S-01 (square type, simple support side), and
WBK25-11 (round type, fixed side) are recommended.
2. NSK grease LR3 is recommended. The amount for replenishing should be about 50% of the nut internal space
capacity.
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A Series: Finished shaft end (High helix lead) Dia. 32, Lead 32 Nut models: LPFT, LSFT NSK

»32 x 32
Sas M6 x 1.0 4-9 drill thru.
[T0013[A [O[%0.019]A Seals (two places)  x— (ZAFEH16) =27 7] o.msmL w%@\(oo,om\E\ ©itole) A\
o ‘ 55
°%m ﬂ%zﬁ N Unit: mm
c1 i‘lﬁ if i : C0.5 Cl | c1 DR oc2 &1 ?«e Ball screw specifications
83 22 |0 o 20 ! R - ~, . " P "
g‘glgf ; §—=¢°{§" | @ @] gle -85 é [ f o8 £ 777777l £ Shaft dia. Lead/Dlréctlon ofturn 32 x32/Right
=J %4 M / o - Preload / Ball recirculation | P preload / Return tube
L I_ L] g \\ e —J/ =, N / B
1oy (703 max. T "% o g Ball dia. / Ball circle dia. 4.762/33.25
M2sx 15/| 20| [F]_|1.35 A 6 | _ o 2 [E/.20] \ 35 min Effective tumns of balls 1.5x1
w01 ! M25x 1.5 24 2% ) - Accuracy grade / Axial play C5/z C5/IT
l16.35 82 15|12 max. | Housing hole and its clearance 8800 11500
View X-X i DynamicC,
109 _ View X-X Barzltcirigad Y 1900} {1180}
L; (Hardened) 12| (27) 62 33 N (Kgf} 16600 24800
g Stati
62 L % G | 11690p | (2530}
Ls Axial play 0 0.005 or less|
Dynamic friction torque,N-cm 6.9~315 ~7.8
{kgf-cm} {0.7~3.2} | {~0.8}
Spacer ball Yes None
Factory packed grease NSK grease LR3
Internal spatial volume of nut (cm?) 14
Unit: mm
Stroke Shaft | Permissible rotational speed N (rpm)
Ball screw No. Screw shaft length Lead accuracy Tun-out ** —
. Maximum Critical speed
_ Nominal tt dm-n ST ———
Preloaded (LPFT) Precise clearance (LSFT) (L-Nut length) L L, L, T e U, Fixed -5, | Fixed - Fixed
W3211FA-3P-C5Z32 W3211FA-4-C5T32 1000 1071 1180 1219 1376 0 0.046 0.030 | 0.090 = ==
W3216FA-3P-C5232 W3216FA-4-C5T32 1500 1571 1680 1719 1876 0 0.065 0.040 | 0.120 2100 1570 —
W3221FA-3P-C5Z32 W3221FA-4-C5T32 2000 2071 2180 2219 2376 0 0.077 0.046 | 0.160 920 1290
W3227FA-3P-C5232 W3227FA-4-C5T32 2600 2671 2780 2819 2976 0 0.093 0.054 | 0.200 560 790

Remarks 1. NSK support unit WBK25-01 (square type, fixed side), and WBK25S-01 (square type, simple support side), and
WBK25-11 (round type, fixed side) are recommended.
2. NSK grease LR3 is recommended. The amount for replenishing should be about 50% of the nut internal space

capacity.
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A Series: Finished shaft end (Fine lead) Dia. 36, Lead 10 Nut models: ZFT NSK \

»36 x 10
Ly Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 36 x 10/Right
90.019 Seals (two places) %x*I6] /10.022]A]  O[%0.013]E 6-11 drill thru. ——
Cbore 175 x 11 Preload / Ball recirculation | Z preload / Return tube
X= Ball dia. / Ball circle dia. 6.35/37
Shape Il T §§ Effective turns of balls 25x1
| 05 § Accuracy grade / Axial play C5/2
——l - . o gt DynamicC, 27200
© 289 | Q §§ Basic load | PY 1cC,
s 5] K o rating {2770}
iz 1
‘l N{Kgf} | staticc, 61300
\ w02 - {6250}
Shape | oF :“: ‘ @ @ 42 B S e (Oit hole) Preload N{Kgf} 2060 {210}
1*%2 ﬁgﬁ (;213 . xd M30x15/| 26 | Dynanic friction torque, median,N-cm 59.0
2 B - {Kgf-cm} {6.0}
26 |\M25 x 15 0.006 Spacer ball None
0.006 View X-X Factory packed grease Refer to Remarks 2.
Ly (Hardened) 20 89 61 Internal spatial volume of nut (cm’) 32
89 Ly 150
Ly
_ 134
Unit: mm
Stroke Shaft Permissible rotational speed N (rpm)
Screw shaft length Left side Lead accuracy rUn-out ** —
Ball screw No. ] Maximum un-ou Critical speed
Nominal shaft end T dmen = - - -
(L~Nut length) L, L, L, T e, U, Fixed - Simple support Fixed - Fixed
W3604SA-1Z-C5Z10 350 377 480 500 670 1 -0.012 0.027 0.020 0.040 == ==
W3606SA-1Z-C5Z10 550 577 680 700 870 I -0.016 0.035 0.025 0.050 — —
W3609SA-1Z-C5Z10 850 877 980 1000 1239 | -0.024 0.040 0.027 0.065 1890 == ==
W3613SA-1Z-C5Z10 1250 1277 1380 1400 1639 | -0.033 0.054 0.035 0.100 — —
W3617SA-1Z-C5Z10 1650 1677 1780 1800 2039 | -0.043 0.065 0.040 0.130 1480 ==

Remarks 1. NSK support unit round type WBK30DF-31 and WBK25DF-31 are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end

(Fine lead) Dia. 36, Lead 10

Nut models: DFT

NSK

L3

6-11 drill thru.,
C'bore 17.5x 11

View X-X

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 36 x 10/Right
Preload / Ball recirculation | D preload / Return tube
Ball dia. / Ball circle dia. 6.35/37
Effective turns of balls 25x2
Accuracy grade / Axial play C5/Z
Basic load | DynamicC, #9300
rating {5030}
N{Kgf} | staticc, 123000
{12500}
Preload N{Kgf} 3430 {350}
Dynamic friction torque, median,N-cm 93.0
{Kgf-cm} {9.5}
Spacer ball None
Factory packed grease Refer to Remarks 2.
Internal spatial volume of nut (cm’) 54

®36 x 10

B
136

Unit: mm

$0.019 i G /10.022]A] {0120.013[E]
Seals (two places)
X=h
Shape I |1 sgé
§
Z ‘z g 058
Shape | |16 2 [ L2 1
& Hoomlel |, M30x15/| 26 |
78 18
[1T0.006E]
L, (Hardened) 20 104 61
104 L 165
Ly
Stroke
Screw shaft length
Ball screw No. Nominal Maximum
omina
(L~Nut length) L, L, L,
W3604SA-2D-C5Z10 250 287 480 500 685
W3606SA-2D-C5710 450 487 680 700 885
W3609SA-2D-C5Z10 750 787 980 1000 1269
W3613SA-2D-C5710 1150 1187 1380 1400 1669
W3617SA-2D-C5Z10 1550 1587 1780 1800 2069

Remarks 1. NSK support unit round type WBK30DF-31 and WBK25DF-31 are recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B135

Shaft Permissible rotational speed N (rpm)
Left side Lead accuracy Tun-out ** Critical speed
shaft end dmen
T (=X U, 1 Fixed - Simple support Fixed - Fixed
1l -0.012 | 0.027 0.020 0.040 — —
Il -0.016 0.035 0.025 0.050 — —
| -0.024 | 0.040 | 0.027 0.080 1890 — —
I -0.033 0.054 | 0.035 0.100 — —
| -0.043 | 0.065 0.040 0.130 1540 —
B136



A Series: Finished shaft end (Fine lead) Dia. 40, Lead 5 Nut models: ZFT NSK \

@40 x5
L Unit: mm
: Ball screw specifications
Shaft dia. x Lead / Direction of turn 40 x 5/Right
0] %0.019[A] Seals (two places) H%x*16] 710.018]A] r0[%0.013[E] 6-9 drill thru., - -
Chhore 14 x 85 Preload / Ball recirculation | Z preload / Return tube
X=h 45° Ball dia. / Ball circle dia. 3.175/40.5
Shape Il g8 Effective turns of balls 25x2
7 w§ -
; : 1 o o Y oc2 3 Accuracy grade / Axial play C5/2
o gol AN g2 E PN - Basic load | DynamicC, 20200
[T0.018]A} — 3 st -5 =58 s i ] : asic loa a
N § 8 Iy hes % J,f rating {2060}
€ N s : N1 Kaf , 70600
g2 :”: ) | s PT 1/8 {Kgf} Staticc,,
Shape | 55 § | Al [ J2 [E M2 | |10 (Oil hole) {7200}
w — - i woxts |25 Preload NiKgf} 1420 {145}
10 max. w s 39 Dynaic fiction torque, median,N-cm 29.5
12\ [
;6 M30x 15 & [1T0.006 €] {Kgf-cm} {3.0}
‘—’7 View X-X Spacer ball None
0.006 L. (Hardened) 20 89 61 Factory packed grease Refer to Remarks 2.
89 Ly 150 Internal spatial volume of nut (cm’) 14
Ly
B
. 138
Unit: mm
Stroke Shaft Permissible rotational speed N (rpm)
Screw shaft length Left side Lead accuracy rUn-out ** —
Ball screw No. ) Maximum Critical speed
Nominal shaft end T dmen - - -
(L;~Nut length) L, L, L, T e, U, Fixed - Simple support Fixed - Fixed
W4003SA-1Z-C575 250 291 380 400 572 1 -0.009 0.025 0.020 0.035 — —
W4005SA-17-C575 450 491 580 600 772 Il -0.014 0.030 0.023 0.040 —_ —_
W4007SA-1Z-C5Z5 650 691 780 800 1039 | -0.019 0.035 0.025 0.065 1720 — —
W4009SA-17-C575 850 891 980 1000 1239 | -0.024 0.040 0.027 0.065 — —
W4011SA-1Z-C5Z5 1050 1091 1180 1200 1439 | -0.028 0.046 0.030 0.080 — —
W4015SA-1Z7-C5Z5 1450 1491 1580 1600 1839 I -0.038 0.054 0.035 0.100 — —

Remarks 1. NSK support unit round type WBK30DF-31 is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end

(Fine lead) Dia. 40, Lead 8

Nut models: ZFT

NSK

@40 x 8
Unit: mm
Ls Ball screw specifications
2 ks Shaft dia. x Lead / Direction of tum 40 x 8/Right
1.7;‘7515 clenosia el peces) Kt Vooield]  HOlmorslE] Ce.tf)iri! :hxng"s Preload / Ball recirculation | Z preload / Return tube
< X= 45 Ball dia. / Ball circle dia. 4.762/40.5
Shape |1 %[ :”: ge Effective turns of balls 25x2
& ;“: | \ﬁ °?§ 20 Accuracy grade / Axial play C5/2
%’Ro3 ‘ c1 ST TON ecR
max. E/ ; ot o1 ? S vnamice 34900
g 28I 2 i & i T Basic load | DynamicC,
0.018[A] \T 3 X } : 5 7 B —JJ—I—; rating {3550}
h | W / 1
“ ¢ :H:\\ : ] w N o7 178 N{Kgf} | staticc, 503500000
Shape | =k £ B — A [¢ 42 [ 3 | [0 (Oil hole) { }
1 8 :“: Preload N{Kgf} 2450 {250}
1 Ros ooLieh | x<f S/ LB Dynamic fictio torqu, median -cm 64.0
" 5 : 115 15 41 Kafer) 6.5)
= 130 i :
26,]\M30x1.5 View xx Spacer ball None
lew X-,
[[0.006 Factory packed grease Refer to Remarks 2.
Ly (Hardened) 20 89 61 - -
8 L 150 Internal spatial volume of nut (cm’) 27
Ly
B
_ 140
Unit: mm
Stroke Screw shaft lenath Lead accurac Shaft Permissible rotational speed N (rpm)
W i u
Ball screw No. Maximum 9 Left side Y run-out * Critical speed
Nominal shaft end dmen
(L-Nut length) L, L, L, T e, U, Lt Fixed - Simple support Fixed - Fixed
W4003SA-2Z-C5Z8 200 250 380 400 572 Il -0.009 0.025 0.020 0.035 — —
W4005SA-2Z-C5Z8 400 450 580 600 772 I -0.014 0.030 0.023 0.040 — —
W4007SA-2Z-C5Z78 600 650 780 800 1039 | -0.019 0.035 0.025 0.065 1720 — —
W4009SA-2Z-C5Z8 800 850 980 1000 1239 | -0.024 0.040 0.027 0.065 — —
W4011SA-2Z-C5Z78 1000 1050 1180 1200 1439 | -0.028 0.046 0.030 0.080 — —
W4015SA-2Z7-C5Z78 1400 1450 1580 1600 1839 | -0.038 0.054 0.035 0.100 — —
Remarks 1. NSK support unit round type WBK30DF-31 is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
B140
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A Series: Finished shaft end (Fine lead) Dia. 40, Lead 10 Nut models: ZFT NSK \

»40 x 10
Unit: mm
Ls Ball screw specifications
Shaft dia. x Lead / Direction of turn 40 x 10/Right
fXx*16 710.022]A e[e0.013[E Cf?t-)ll dzg g"uh Preload / Ball recirculation | Z preload / Return tube
ore O X
Ball dia. / Ball circle dia. 6.35/41
o Effective turns of balls 25x1
Shape I | g Accuracy grade / Axial play C5/2
% c1 o1 1 Dynamice 28600
O R 30 Basic load | PY! 1cC,
N /43 B g'g & rating {2920}
ct SN \ f ' N{Kgf} | staticc, 68600
N ] :H: \ i W o ) B " & g {6990}
Shape S :“: — T - Preload N{Kgf} 2160 {220}
1‘52 RO3 d M30x15/| 26 | Dynamic fiction torque, median, N-cm 64.0
max. 85 18
2 ) A 103 {Kgf-cm} {6.5}
.26 |\M30x15 {-[0.006 €] Spacer ball None
[]0.006 Yiew XX Factory packed grease Refer to Remarks 2.
L (Hardened) = & 6 Internal spatial volume of nut (cm’) 30
89 L 150
Ly
_ 142
Unit: mm
Stroke Screw shaft lenath Lead accurac Shaft Permissible rotational speed N (rpm)
W i u
Ball screw No. _ Maximum 9 Left side Y run-out ** Critical speed
Nominal shaft end T dmen - - .
(L~Nut length) L, L, L, T e, U, Fixed - Simple support Fixed - Fixed
W4004SA-1Z-C5Z10 350 377 480 500 672 1 -0.012 0.027 0.020 0.040 — —
W4005SA-3Z-C5Z710 450 477 580 600 772 1l -0.014 0.030 0.023 0.040 — —
W4006SA-1Z-C5Z10 550 577 680 700 872 1 -0.016 0.035 0.025 0.050 — —
W4007SA-3Z-C5Z10 650 677 780 800 1039 | -0.019 0.035 0.025 0.065 — —
W4009SA-3Z-C5710 850 877 980 1000 1239 | -0.024 0.040 0.027 0.065 1700 — —
W4011SA-3Z-C5Z10 1050 1077 1180 1200 1439 | -0.028 0.046 0.030 0.080 — —
W4013SA-1Z-C5710 1250 1277 1380 1400 1639 | -0.033 0.054 0.035 0.100 — —
W4015SA-3Z-C5Z10 1450 1477 1580 1600 1839 | -0.038 0.054 0.035 0.100 — —
W4017SA-1Z-C5Z10 1650 1677 1780 1800 2039 | -0.043 0.065 0.040 0.130 1670 —
W4023SA-1Z-C5Z10 2250 2277 2380 2400 2639 | -0.057 0.077 0.046 0.170 930 1320

Remarks 1. NSK support unit round type WBK30DF-31 is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end (Fine lead) Dia. 40, Lead 10 Nut models: DFT NSK \

»40 x 10
) Unit: mm
Ball screw specifications
0es U %1d] /Too22]A] rok0013[E] 6-11 orill thru, Shaft dia. x Lead / Direction of turn 40 x 10/Right
Seals (o places) X< Preload / Ball recirculation | D preload / Return tube
— . Ball dia. / Ball circle dia. 6.35/41
Shape I B 55 "
'S Effective turns of balls 25x2
c C1 c1 Accuracy grade / Axial play C5/2
B | é é DynamicC, 52000
¥ Basic load | DynamicC,
rating {5300}
; 02 . 137000
Shape | = ‘ i E| 2 [ 2 [ ]b (Oil hole) N{Kgf} | staticc, {14000}
o 0.015 4 M30x15/| 26 | Preload N{Kgf} 3630 {370}
L 91 6 78 18] X 47 Dynamic friction torque, median,N-cm 108
" 198 0.006 {Kgf-cm} {11.04
View X-X_ Spacer ball None
Ly (Hardened) 20 104 61 Factory packed grease Refer to Remarks 2.
104 L, 165 Internal spatial volume of nut (cm?) 59
L
Unit: mm
Stroke Shaft Permissible rotational speed N (rpm)
Screw shaft length Left side Lead accuracy rUn-out ** —
Ball screw No. ) Maximum Critical speed
Nominal shaft end £ dmen - - -
(L;~Nut length) L, L, L, T e U, Fixed - Simple support Fixed - Fixed
W4004SA-2D-C5Z10 250 287 480 500 687 1 -0.012 | 0.027 0.020 0.040 — —
W4005SA-4D-C5Z710 350 387 580 600 787 1 -0.014 | 0.030 0.023 0.040 — —
W4006SA-2D-C5210 450 487 680 700 887 Il -0.016 | 0.035 0.025 0.050 — —
W4007SA-4D-C5Z10 550 587 780 800 1069 | -0.019 | 0.035 0.025 0.065 — —
W4009SA-4D-C5Z210 750 787 980 1000 1269 | —-0.024 | 0.040 0.027 0.080 1700 — —
W4011SA-4D-C5210 950 987 1180 1200 1469 | -0.028 | 0.046 0.030 0.080 — —
W4013SA-2D-C5Z10 1150 1187 1380 1400 1669 | -0.033 | 0.054 0.035 0.100 — —
W4015SA-4D-C5710 1350 1387 1580 1600 1869 | -0.038 | 0.054 0.035 0.100 — —
W4017SA-2D-C5Z10 1550 1587 1780 1800 2069 | -0.043 | 0.065 0.040 0.130 — —
W4023SA-2D-C5710 2150 2187 2380 2400 2669 | -0.057 | 0.077 0.046 0.170 960 1370

Remarks 1. NSK support unit round type WBK30DF-31 is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end (Fine lead) Dia. 40, Lead 12 Nut models: ZFT NSK \

@40 x 12
Unit: mm
O 0.025] A Seals (two places) % %16] 710.022]A] {o1%0.013[E] 6-11 drill thru., Ball screw specifications
X= Chore 17.5x 11 Shaft dia. x Lead / Direction of turn 40 x 12/Right
Preload / Ball recirculation | Z preload / Return tube
‘ (M7 - Ball dia. / Ball circle dia. 7.144/415
c1 y a1 o 8 o Effective turns of balls 25x1
3 :‘ o =g ' - 25 Accuracy grade / Axial play C5/z
S ’ 3 e —g °55
8 :‘ 8 | M7 ) 33600
Basic load | DynamicC,
2 ﬁgj § w2 rating {3430}
)| p2\ [A ‘ 4 [ 12 [ 2 |10 N{Kgf} | staticc, {77795100(;
2 S0LS o ML/l Preload N{Kgf) 2550 {260}
e Dynamic friction torque, median,N-cm 83.0
. KKgf-cm 8.5}
Niew XX Spacer ball None
b (Hardened) L 8 o Factory packed grease Refer to Remarks 2.
% = | 150 Internal spatial volume of nut (cm?) 33
_ 146
Unit: mm
Stroke Shaft Permissible rotational speed N (rpm)
Screw shaft length Lead accuracy FUn-oUt ** —
Ball screw No. Nominal Maximum Critical speed
ominal -
(L~Nut length) L, L, L, T e, U, Lt dmen Fixed - Simple support Fixed - Fixed
W4006SA-32-C5212 500 563 680 700 939 -0.016 0.035 0.025 0.050 — —
W4009SA-5Z7-C5212 800 863 980 1000 1239 -0.024 0.040 0.027 0.065 — —
W4013SA-32-C5212 1200 1263 1380 1400 1639 -0.033 0.054 0.035 0.100 1680 — —
W4017SA-32-C5212 1600 1663 1780 1800 2039 -0.043 0.065 0.040 0.130 1670 —
W4024SA-1Z7-C5212 2300 2363 2480 2500 2739 -0.060 0.077 0.046 0.170 850 1220

Remarks 1. NSK support unit round type WBK30DF-31 is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end (Fine lead) Dia. 40, Lead 12

O] 90.025]A1 Seals (two places) % *]G] /10.022]A] {01 20.013[E]
X
i
Cc1l ‘ Cc1l c1 a c1
=1 =2 AP g
*g TR S 35
RO3 :J )
*gz max. *gz
0] 2 [F] A Jz [E 2 | |10
|26 |\M30x 15 [L[0.015]G] M30x15/| 26 |
105 12 % 1] X<
7006 25 006
Ly (Hardened) 20 104 61
104 L, 165
Ly
Stroke
Screw shaft length
Ball screw No. Nominal Maximum
ominal
(L~Nut length) L, L, L,
W4006SA-4D-C5Z212 400 455 680 700 969
W4009SA-6D-C5212 700 755 980 1000 1269
W4013SA-4D-C5Z212 1100 1155 1380 1400 1669
W4017SA-4D-C5212 1500 1555 1780 1800 2069
W4024SA-2D-C5212 2200 2255 2480 2500 2769

Remarks 1. NSK support unit round type WBK30DF-31 is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B147

Nut models: DFT NSK

@40 x 12
Unit: mm
6-11 drill thru., Ball screw specifications
C'bore 17.5x11 Shaft dia. x Lead / Direction of tum 40 x 12/Right
Preload / Ball recirculation | D preload / Return tube
Ball dia. / Ball circle dia. 7.144/41.5
Effective turns of balls 25x2
Accuracy grade / Axial play C5/2
DynamicC, 61000
Basic load | PY! 1cC.
rating {6220}
155000
N{Kgf} | staticc,
: {15800}
Preload N{Kgf} 4310 {440}
Dynamic friction torque, median,N-cm 137
{Kgf-cm} {14.0}
View X-X Spacer ball None
Factory packed grease Refer to Remarks 2.
Internal spatial volume of nut (cm’) 76
_ 148
Unit: mm
Shaft Permissible rotational speed N (rpm)
Lead accuracy run-out ** —
Critical speed
t dmen = . —

T e U, Fixed - Simple support Fixed - Fixed
-0.016 0.035 0.025 0.050 = =
-0.024 0.040 0.027 0.080 — —
-0.033 0.054 0.035 0.100 1680 = =
-0.043 0.065 0.040 0.130 — —_
-0.060 0.077 0.046 0.170 880 1260
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A Series: Finished shaft end (Fine lead) Dia. 45, Lead 10 Nut models: ZFT NSK \

45 x 10
Unit: mm
Ol70.025 1A Seals (two places) A [/To022]A]  {olm.ois[E] 6-11 drill thru., Ball screw specifications
X= C'bore 17.5x 11 Shaft dia. x Lead / Direction of turn 45 x 10/Right
Preload / Ball recirculation | Z preload / Return tube
‘ T 1 Jgg Ball dia. / Ball circle dia. 6.35/46
c1 ‘r c1 o 8 o Effective turns of balls 25x1
L :‘ s = pm Accuracy grade / Axial play C5/Z
=5 3 733‘%? o £5 _ 29900
] :‘ 1 Basic load | DynamicC, 3040
RO3 H s rating {3040}
03 max. | 5! . 77300
12) | 4\ [A A @ | Jz [E e | |12 N{Kgf} | staticc,
o {7880}
|30 |\M35x15 []0.015]G] M35x15/] 30 | Preload N{Kgf} 2260 {230}
85 18] X< —— -
ynamic friction torque, median N-cm 69.0
= Kgfcm) {7.0)
View X-X Spacer ball None
L (Hardened) 20 92 63 Factory packed grease Refer to Remarks 2.
92 Ly 155 Internal spatial volume of nut (cm) 33
Ls
B
Unit: mm 150
Stroke Shaft Permissible rotational speed N (rpm)
Screw shaft length Lead accuracy run-out ** —
Ball screw No. ) Maximum Critical speed
Nominal T, dmen = - - -
(L~Nut length) L, L, L, T e U, Fixed - Simple support Fixed - Fixed
W4506SA-1Z-C5Z10 550 577 680 700 947 -0.016 0.035 0.025 0.050 — —
WA4509SA-1Z-C5Z10 850 877 980 1000 1247 -0.024 0.040 0.027 0.065 — —
W4513SA-1Z-C5Z10 1250 1277 1380 1400 1647 -0.033 0.054 0.035 0.100 1520 — —
W4517SA-1Z-C5Z10 1650 1677 1780 1800 2047 -0.043 0.065 0.040 0.130 — —
W4524SA-1Z-C5Z10 2350 2377 2480 2500 2747 -0.060 0.077 0.046 0.170 980 1400

Remarks 1. NSK support unit round type WBK35DF-31 is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end (Fine lead) Dia. 50, Lead 10 Nut models: ZFT NSK \

»50 x 10
[Ol®.025]A14 Seals (two places) /1% *I6] [710.022]4] {0]p0.015E] 6-11 drill thru., unit: mm
C'bore 17.5x 11 Ball screw specifications
= Shaft dia. x Lead / Direction of turn 50 x 10/Right
g Preload / Ball recirculation | Z preload / Return tube
c1 1 o § o Ball dia. / Ball circle dia. 6.35/51
L :‘ — + Effective turns of balls 2.5x1
‘ g :‘ g 3%’§°’ =ig Accuracy grade / Axial play C5/2
. 31800
. RO.3 ; Basic load | DynamicC,
o | max. : = o tin {3240}
14 [F] N A @ |.J2 [E AL L rating 37400
N{Kgf} | staticc
|30 |\M40x15 d M40x15/| 30 | 02 {8910}
8 8 Preload N{Kgf} 2450 {250}
0.006 108 0.006 Dynamic friction torque, median,N-cm 79.0
View X-X {Kgf-cm} {8.0}
Ly (Hardened) 20 92 78 Spacer ball None
92 Ly 170 Factory packed grease Refer to Remarks 2.
Ls Internal spatial volume of nut (cm’) 37
_ 15
Unit: mm
Stroke Shaft Permissible rotational speed N (rpm)
Screw shaft length Lead accuracy run-out ** —
Ball screw No. . Maximum Critical speed
Nominal dmen - - ) .
(L~Nut length) L, L, L, T e U, 11 Fixed - Simple support Fixed - Fixed
W5005SA-1Z-C5Z10 450 477 580 600 862 -0.014 0.030 0.023 0.050 — —
W5007SA-1Z-C5710 650 677 780 800 1062 -0.019 0.035 0.025 0.065 — —
W5009SA-1Z-C5Z10 850 877 980 1000 1262 -0.024 0.040 0.027 0.080 — —
W5011SA-1Z-C5Z10 1050 1077 1180 1200 1462 -0.028 0.046 0.030 0.080 1370 — —
W5014SA-1Z-C5Z10 1350 1377 1480 1500 1762 -0.036 0.054 0.035 0.100 — —
W5019SA-1Z-C5Z10 1850 1877 1980 2000 2262 -0.048 0.065 0.040 0.130 — —
W5025SA-1Z-C5Z10 2450 2477 2580 2600 2862 -0.062 0.093 0.054 0.170 1020 —

Remarks 1. NSK support unit round type WBK35DF-31 is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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A Series: Finished shaft end (Fine lead) Dia. 50, Lead 10 Nut models: ZFT NSK \

»50 x 10
Unit: mm
Seals (two places) %% 1G] /10.022]A] 0l20.015 E] 6-11 drill thru., Ball screw specifications
C'bore 17.5x11 " — ?
X< Shaft dia. x Lead / Direction of turn 50 x 10/Right
‘o Preload / Ball recirculation | Z preload / Return tube
ogg Ball dia. / Ball circle dia. 6.35/51
o gt C1 c1 Effective turns of balls 25x%2
:M o el En Accuracy grade / Axial play C5/z
gr— g °%g
4\ g g DynamicC 57700
‘ Basic load | Y IcC,
3 52)(3 / 3 rating {5890}
14 A G| 2 [E] 18] 14 N {Kgf} Static, 175000
g {17800}
|30 |\M40x15 0015 M40x 15| 30 |
s e Preload N{Kgf} 4020 {410}
163 Dynamic friction torque, median,N-cm 137
0.006 0.006
) {Kgf-cm} {14.0}
View X-X
Spacer ball None
07 = (Hardfned) 2 = 15 & Factory packed grease Refer to Remarks 2.
: L Internal spatial volume of nut (cm?) 59
Unit: mm
Stroke Shaft Permissible rotational speed N (rpm
Screw shaft length Lead accuracy run-out ** — e (rpm)
Ball screw No. _ Maximum Critical speed
Nominal 7. dmen = - - -
(L~Nut length) L, L, L, T e, u, Fixed - Simple support Fixed - Fixed
W5005SA-2Z7-C5Z10 350 417 580 600 892 -0.014 0.030 0.023 0.050 — —
W5007SA-2Z-C5710 550 617 780 800 1092 -0.019 0.035 0.025 0.065 — —
W5009SA-2Z7-C5Z10 750 817 980 1000 1292 -0.024 0.040 0.027 0.080 — —
W5011SA-2Z-C5Z10 950 1017 1180 1200 1492 -0.028 0.046 0.030 0.080 1370 — —
W5014SA-2Z7-C5Z10 1250 1317 1480 1500 1792 -0.036 0.054 0.035 0.100 — —
W5019SA-27-C5Z210 1750 1817 1980 2000 2292 -0.048 0.065 0.040 0.130 — —
W5025SA-2Z7-C5Z10 2350 2417 2580 2600 2892 -0.062 0.093 0.054 0.170 1040 —

Remarks 1. NSK support unit round type WBK40DFD-31 is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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B-I-6.2 KA Series: Ball Screws Made of Stainless Steel

<Ball screw sizes are in order of the pages.

Table begins 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 I-6¢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 stroke limit that the nut can
move. The figure is obtained by
subtracting the nut length (plus
some allowance) from the screw
threaded length (L1).

®Lead accuracy
Lead accuracy is C3 and C5 grades.
T : Travel compensation;
e,: Tolerance on specified travel;
v,: Travel variation
See "Technical Description: Lead error" (Page B445)
for details of the codes.

®Permissible rotational speed

dmen :Limited by the relative peripheral
speed between screw shaft and nut.

Critical speed : Limited by the critical speed of screw
shaft. Critical speed varies depending
on mounting conditions of support
bearings.

Use under either, but the smaller permissible rotational

speed. For details, see "Technical Description:

Permissible rotational speed" (Page B455).

Table I-62
Lead
Shaft diameter ! 2

6 B157

8 B159 B161
10 B163
12 B167
15
16 B177
20

B155

NSK

< 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.

< 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
environment or special environment, or using special
lubricant or ail.

For special environment, refer to Pages B473 and D1.
Refer to Pages B471 and D13 for lubricants.

4 5 10 20
B165
B169 B171
B173 B175
B179

B156



A Series: KA (Stainless steel) Finished shaft end

(Fine lead) Dia. 6, Lead 1

(15) St (stroke range) 8 2
8
IO008IA-| (%% [6}| [BIe0000lAn S /To008]4] G .0GIE]
20
3 T i | T C’gﬁ
oS00 - 1 -
7 o _co2 g
. cosd| |82 . ! ﬂT'X 93 cos
[ o MV ":3‘3‘%* 3 v ol 85 |
| S s I K |
‘ -
Lo PP e ] T
*31 - - max.
) o8 _— Gl El /Mo x075
b 15 6] x<d
143) 2 [[]0.0025]E]
[1]0.0025[F]
L 3
L @ 25 75
9 Ly 30
Ly
Stroke
Thread length
Ball screw No. . .
Nominal Maximum
L L, L, L,
WO0601KA-3PY-C3Z1 100 102 125 128 135 174

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean
Grease LG2 is recommended.
2. Nut does not have a seal.

B157

Nut models: MPFD

NSK

M3 x0.5
4-3.4 drill thru. (Qil hole)
30°

230

Stainless: 96 x 1

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 6 x 1/Right
Preload / Ball recirculation P preload / Deflector
Ball dia. / Ball circle dia. 0.800/6.2
Effective turns of balls 1x3
Accuracy grade / Axial play C3/z
Basic load | DynamicC, 470
rating a8}
N{Kgf} | staticc, 680
{70}
Axial play 0
Dynamic friction torque,N-cm ~1.3
{kgf-cm} {~0.13}
Spacer ball None
Factory packed grease Refer to the remarks bellow.

Unit: mm
q Shaft Permissible rotational speedN(rpm)
Lead accuracy run-out ** Critical speed
T e, U, Lt Fixed - Simple support
0 0.010 0.008 0.025 3000 —

B158



A Series: KA (Stainless steel) Finished shaft end

(Fine lead) Dia. 8, Lead 1

Nut models: MPFD

4-3.4 drill thru.

Stainless: 8 x 1

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 8 x 1/Right
Preload / Ball recirculation P preload / Deflector
Ball dia. / Ball circle dia. 0.800/8.2
Effective turns of balls 1x3
Accuracy grade / Axial play C3/z
Basic load | DynamicC, o4
rating 55}
N{Kgf} | staticc, 955
{95}
Axial play 0
Dynamic friction torque,N-cm ~1.8
{kgf-cm} {~0.18}
Spacer ball None
Factory packed grease Refer to the remarks bellow.

(20) St (stroke range) 15 1(582
90.009/A] 710.008]A] [0l @0.005[E
+ @
; W B Y7 “co2 8
) | A / €05 o5
T e . T 37%
R ¥ N A
cos| [Ro2 "1 I T 1 ‘ ROZI [
B m?gﬁ' . g |- max. 9
0.8 Il ~ I ~ I
NEE 0.008 4) M8x 1
68 1521 6.\l
L 4
Ly (8) 27 10
9 Ls 37
Ly
Stroke
Thread length
Ball screw No. _ _
Nominal Maximum
L, L, L, L,
WO0802KA-1PY-C3Z1 150 155 190 194 202 248

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean

Grease LG2 is recommended.
2. Nut does not have a seal.

B159

Lead accuracy Shaft** Permissible rotational speedN(rpm)
run-out Critical speed
T e, U, Lt Fixed - Simple support
0 0.010 0.008 0.035 3000 —




A Series: KA (Stainless steel) Finished shaft end (Fine lead) Dia. 8, Lead 2 Nut models: MPFD NSK
Stainless: 98 x 2

Unit: mm
Ball screw specifications
(22) St (stroke range) 14 1682 M3x0.5 Shaft dia. x Lead / Direction of turn 8 x 2/Right
Preload / Ball recirculation P preload / Deflector
/10.008|A O[ 20.009[AF Seals 3. /10.008]A] (0] 90.005]E}+ 4-3.4 drill thru. Ball dia. / Ball circle dia. 1.200/8.3
(two places) I X= i
== ‘ I Effective turns of balls 1x3
° [ [ [ -
5l - ep Accuracy grade / Axial play C3/z
g R | ik . €022
A Yz /) D> cos DynamicC, 1080
. ! | [y === h— | °% : A Basic load | PynamicC,
o HINIIFE3 . | ol T Kgel 2 o (] ratin {110}
8 B s a3 °7g ‘ 1630
‘ / iy 1\ =] [\ W;_ s H_Pg N{Kgf} | Staticc,
cosl ||[RO.2] " l H v ! ! D23 o {165}
A max.| __ 1 i Lk T |Rro2 .
01 Ry [ G |- max. [E 9 Axial play 0
08 L,J Ll L y Dynamic friction torque,N-cm ~2.0
“01 110.008]G+ M8x1
68 x4 0 {kqf-cm} {~0.2}
2228 6 Spacer ball None
0.0025 0.0025[E]
, . View X-X Factory packed grease Refer to the remarks bellow.
1
L (8) 27 10
9 Ls 37
Ly
_ 162
Unit: mm
Stroke Shaft Permissible rotational speedN(rpm)
Thread length Lead accuracy run-out ** —
Ball screw No. _ _ Critical speed
Nominal Maximum T, X X
L, L, L, L, T e, U, Fixed - Simple support
WO0802KA-5PY-C322 150 154 190 194 202 248 0 0.010 0.008 0.035 3000 ==

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean
Grease LG2 is recommended.

B161 B162



A Series: KA (Stainless steel) Finished shaft end (Fine lead) Dia. 10, Lead 2 Nut models: MPFD NSK
Stainless: ¢10 x 2

Unit: mm
Ball screw specifications
. Shaft dia. x Lead / Direction of turn 10 x 2/Right
(33) St (stroke range) 14, 100, 4-4.5 drill thru. M3x0.5 Preload / Ball recirculation | P preload / Deflector
(Oil hole) " - -
Ball dia. / Ball circle dia. 1.200/10.3
Seals 4 [ 1 /T0007[A] C[20.005E] o ] s all dia. ] Ball circle
(two places) L J Effective turns of balls 1x3
I i P ik Accuracy grade / Axial play C3/Zz
- 8 i
‘ 43| con Bin _ 1210
| I }L “ 1 v D5¢ps i S Basic load | DynamicC,
\ o el Y VS | o f { ‘ rating {125}
T i T, e NI e N { Kgf i 2110
cos|||rRo2 IT__] | e Hii B 202 N 6027 { Kgf } Staticc,, 215
max. . | | ~ max. 9 \Q:g {215}
H i (lns Lo 170.008|Gl-1LH A LJ El/ = =" Axial play 0
6;331 23 6| X <4 (Width of flats) 4 Mgx1 Dynamic friction torque,N-cm 0.10~2.5
= 2 22 {kaf-cm) {0.01~0.25}
L0005 L 4| [LI0.0025[E] _View X-X_ Spacer ball None
Ly (8) 27 10 Factory packed grease Refer to the remarks bellow.
9 L3 37
Ly
B
Unit: mm 164
Stroke Shaft Permissible rotational speedN(rpm)
Thread length Lead accuracy run-out ** —
Ball screw No. ) ) Critical speed
Nominal Maximum 1t X X
L, L, Ly L, T e, u, Fixed - Simple support
W1002KA-3PY-C3Z2 200 203 250 254 262 308 0 0.012 0.008 0.030 3000 —

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean
Grease LG2 is recommended.

B163 B164



A Series: KA (Stainless steel) Finished shaft end (Fine lead) Dia. 10, Lead 4

Nut models: PFT NSK ‘
Stainless: ¢10 x 4

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 10 x 4/Right
(87) St (stroke range) M6x1.0 Preload / Ball recirculation | P preload / Return tube
[0]%0.010[A 70.010]A] O[¢0.005[E] Ball dia. / Ball circle dia. 2.000/10.3
Effective turns of balls 25x1
Accuracy grade / Axial play C3/Zz
€0.5 ) 2250
I . C0.5 . 038 Basic load | DynamicC, 230
[ g . ﬁ rating {230}
o ) |
"¢ s N { Kaf ) 3290
[ 7 {Kdf} | staticc,
{335}
10 -
E ftox1 Axial play 0
Dynamic friction torque,N-cm 0.5~3.9
28 {kgf-cm} {0.05~0.4}
0.003 L 0.003 View X.X Spacer ball None
L (10) 30 15 Factory packed grease | Refer to the remarks bellow.
10 L L = Internal spatial volume of nut (cm’) 0.8
. 166
Unit: mm
Stroke Shaft Permissible rotational speedN(rpm)
Thread length Lead accuracy run-out ** -
Ball screw No. . ) Critical speed
Nominal Maximum 1t - -
L, L, L, L, T e, U, Fixed - Simple support
W1001KA-3P-C3z4 100 110 160 165 175 230 0.010 0.008 0.030 3000 —
W1003KA-3P-C3z4 300 310 360 365 375 430 0 0.013 0.008 0.050 —_

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean
Grease LG2 is recommended.

B165 B166



A Series: KA (Stainless steel) Finished shaft end

(Fine lead) Dia. 12, Lead 2

Nut models: MPFD

NSK

M3x0.5
(il hole)
30 30°

4-4.5 drill thru.

\\\& //‘ 7%9

Stainless: 912 x 2

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 12 x 2/Right
Preload / Ball recirculation P preload / Deflector
Ball dia. / Ball circle dia. 1.200/12.3
Effective turns of balls 1x3
Accuracy grade / Axial play C3/z
Basic load | DynamicC, 1360
rating {140}
N{Kgf} | staticc, 2680
{275}
Axial play 0
Dynamic friction torque,N-cm 0.4~3.4
{kgf-cm} {0.04~0.35}
Spacer ball None
Factory packed grease Refer to the remarks bellow.

(38) St (stroke range)
0.007 ©]90.010]A} Seals 3 0] 90.005]E
. (two places) X=h
B M i
§ Jco2 _ I ] i
N L i 1L 1 | C0.5
\ TV o] 28gl | Vi~
EEN -9 ST— Q
NN LS
co5|||Ro.2 " _ Tt x i I
max. T
[F] N o
,,@ - [J0.0081G] X
5 23 s
K 29 (Width of flats) | {7
[1]0.003]F L A5
Ly (10) 30 15
10 L. 45
Ly
Stroke
Thread length
Ball screw No. Nominal Maxi
ominal aximum
L, L, L, L,
W1201KA-3PY-C322 100 109 160 165 175 230
W1203KA-1PY-C322 250 259 310 315 325 380

. 168
Unit: mm
Shaft Permissible rotational speedN(rpm)
Lead accuracy run-out ** Critical speed

T e, U, Lt Fixed - Simple support

0.010 0.008 0.030 —

3000

0 0.012 0.008 0.040 —

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean

Grease LG2 is recommended.

B167

B168



A Series: KA (Stainless steel) Finished shaft end (Fine lead) Dia. 12, Lead 5 Nut models: PFT NSK
Stainless: 912 x5
Unit: mm
Ball screw specifications
. Shaft dia. x Lead / Direction of turn 12 x 5/Right
(40) St (stroke range) 12 9 Mox 19 A_éiso(:glg:f” Preload / Ball recirculation | P preload / Return tube
12 - —
0007 1A [O[Z0.010[A Seals 0.010]A] {oT20.005E] Ball dia. / Ball circle dia. 2.381/12.3
= / (two places) - = 0 Effective turns of balls 25x1
DE ) #/Y ’ | i T K J =78 Accuracy grade / Axial play c3iz
co2 ! ‘1[ g . 002 €05 (o5 | pCD 40 3070
» | \/ [E— \ i \/ oot ; ’ Basic load | PynamicC,
EE Vo g8 i | o . <||$8o : {315}
2 i i > Q RS rating
LA [ ‘ W H 4670
05| |10, 1R02" IR il L i T T Ro2l V N{Kgf} | staticc,
gglmax ] L & | -t l i max.| /.10 ] {475}
. gjgu Lo | | B v a M10x 1 Axial play 0
| | | I X
== — 0.008 |G+ o Dynamic friction torgue,N -cm 1.0~4.4
30 10 |x< (Width of flats) | [7)| 5 32
20 s _ {kgf-cm} {0.1~0.45}
0003[F 1 L 0002 _View X-X Spacer ball None
Ly (10) 30 15 Factory packed grease | Refer to the remarks bellow.
10 L L 45 Internal spatial volume of nut (cm’) 1.2
Unit: mm
Stroke Shaft Permissible rotational speedN(rpm)
Thread length Lead accuracy run-out ** —
Ball screw No. . . Critical speed
Nominal Maximum ¥ : :
L, L, Ly L, T e, U, Fixed - Simple support
W1202KA-3P-C325 200 208 260 265 275 330 0 0.012 0.008 0.040 3000 —
W1205KA-1P-C3Z5 450 458 510 515 525 580 0 0.016 0.012 0.065 —

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean
Grease LG2 is recommended.

B169 B170



A Series: KA (Stainless steel) Finished shaft end

(Medium lead) Dia. 12, Lead 10

Nut models: LPFT

NSK

M6 x 1.0
(Oil hole)

4-4.5 drill thru.,

Stainless: 912 x 10

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 12 x 10/Right
Preload / Ball recirculation | P preload / Return tube
Ball dia. / Ball circle dia. 2.381/125
Effective turns of balls 25x1
Accuracy grade / Axial play C5/Z
) 3070
Basic load DynamicC, 315)
rating
N{Kgf} | staticc, 4790
{490}
Axial play 0
Dynamic friction torque,N-cm 1.0~4.9
{kgf-cm} {0.1~0.5}
Spacer ball None
Factory packed grease Refer to the remarks bellow.
Internal spatial volume of nut (cm’) 1.4

(44) St (stroke range)
/10.010]A O]90.012]A} Seals
- / (two places) 20
& 77‘:?77\ | °7Q
§ Q2 ——4 ‘*—[ 005 cos
- | / Il .
T |
3 | i 8Ly |
Co8 ||, fro2" — + 1% " -
e Lo = | —
-~ - 8 mes, (Width‘Lof%ts) a [w10x1
50
nOEER .
L (10) 30 15
10 Ly 45
Ly
Stroke
Thread length
Ball screw No. . )
Nominal Maximum
L, L, L, L,
W1203KA-3P-C5Z10 250 253 310 315 325 380
W1205KA-3P-C5Z10 450 453 510 515 525 580

Unit: mm
Shaft Permissible rotational speedN(rpm)
Lead accuracy run-out ** ——
un-ou Critical speed
e, v, L1 Fixed - Simple support
0.023 0.018 0.050 —
3000
0 0.030 0.023 0.075 —

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean

Grease LG2 is recommended.

B171
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A Series: KA (Stainless steel) Finished shaft end (Medium lead) Dia. 15, Lead 10 Nut models: LPFT NSK \

Stainless: 15 x 10

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of tum 15 x 10/Right
M6 x 1.0 4-5.5 drill thru., —
(48) St (stroke range) 14 9 (Oil hole) | Cbore 9.5X55 Preload / Ball recirculation | P preload / Return tube
& X 2 0 Ball dia. / Ball circle dia. 3.175/15.5
0.014 |- [0]©0.015 AR Seals e x*I6 L -
o /(MO places) ([ |1 r 2ol Effective turns of balls 25x1
to K 7 ‘ i K 7 ; °3§ Accuracy grade / Axial play cs5/Z
30 — — 1 — Q/ \
¥ oo | | */ Rin | §C ' P cos / pco 2 Basic load | DynamicC, oree
&g ! \/ wo | &5 i I \/ o rating {590}
=< S Y| Q /\ SIe . 9430
S il N{Kgf} | staticc
| R0z T T P |Roa - {960}
0 X. —-—/ i ! — ! \ ,
A 115 w — | I W e ™8/ 10 Axial play 0
19.15| I I 1815 M12x1 Dynamic friction torque,N-cm 1.5~7.9
= 00'0“ " y i 34 {kgf-cm) {0.15~0.8}
0.004 51 X 0.004 _ Spacer ball None
12 = L = = 5 15 —View XX Factory packed grease Refer to the remarks bellow.
Ly Internal spatial volume of nut (cm’) 2.3
. 174
Unit: mm
Stroke Shaft Permissible rotational speedN(rpm)
Thread length Lead accuracy run-out ** —
Ball screw No. Critical speed
Nominal Maximum X X
L, L, L, T e, U, Lt Fixed - Simple support
W1504KA-3P-C5Z10 400 427 489 504 561 0 0.027 0.020 0.050 ==
W1506KA-3P-C5Z10 600 627 689 704 761 0 0.035 0.025 0.065 3000 —
W1510KA-1P-C5Z10 1000 1027 1089 1104 1161 0 0.046 0.030 0.110 1610

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean
Grease LG2 is recommended.

B173 B174



A Series: KA (Stainless steel) Finished shaft end

(Ultra high helix lead) Dia. 15, Lead 20

Nut models: UPFC

NSK

M6 X 1.0
(Oilhole) .
20

Stainless: 15 x 20

View X-X

Unit: mm
Ball screw specifications
4-5.5 drill thru. Shaft dia. x Lead / Direction of tum 15 x 20/Right
Preload / Ball recirculation P preload / End cap
Ball dia. / Ball circle dia. 3.175/15.5
Effective turns of balls 1.7x1
Accuracy grade / Axial play C5/Z
Basic load | DynamicC, 4150
rating 1425}
N{Kgf} | staticc, 6450
{660}
Axial play 0
Dynamic friction torque,N-cm 1.5~7.9
{kgf-cm} {0.15~0.8}
Spacer ball None
Factory packed grease Refer to the remarks bellow.
Internal spatial volume of nut (cm’) 1.9

176

(34) St (stroke range) 28
[7T0.014]A} . .
4l -
® |cos A ) e
- | 8 |
C05 RO.ZZJ nan i{ e
014 I max.
EL115 | oo — [ﬁ*’* — — @@ 7_[X7_
- 001116 e
24 10 11 x4
[1]0.004 F} 45
L (18) 30 15
12 Ly 45
Ly
Stroke
Thread length
Ball screw No. ) .
Nominal Maximum
L, L, L,
W1504KA-7PG-C5Z20 400 424 486 504 561
W1506KA-7PG-C5220 600 624 686 704 761
W1510KA-3PG-C5Z720 1000 1024 1086 1104 1161

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean
Grease LG2 is recommended.

B175

Unit: mm
Shaft Permissible rotational speedN(rpm)
Lead accuracy run-out ** —
u Critical speed

T e U, Lt Fixed - Simple support

0 0.027 | 0.020 0.050 —

0 0.035 | 0.025 0.065 3000 —

0 0.046 0.030 0.110 1610

B176



A Series: KA (Stainless steel) Finished shaft end

(Fine lead) Dia. 16, Lead 2

Nut models: MPFD

NSK

M6 X 1.0 . .
(Ol hole) ™, 30—~30

View X-X

4-5.5 drill thru.

o

Stainless: 916 x 2

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 16 x 2/Right
Preload / Ball recirculation P preload / Deflector
Ball dia. / Ball circle dia. 1.588/16.4
Effective turns of balls 1x4
Accuracy grade / Axial play C3/z
Basic load | DynamicC, 2870
rating {295}
N{Kgf} | staticc, 6250
{635}
Axial play 0
Dynamic friction torque,N-cm 0.5~4.9
{kgf-cm} {0.05~0.5}
Spacer ball None
Factory packed grease Refer to the remarks bellow.
Internal spatial volume of nut (cm?) 1.6

(39) St (stroke range) 13,12
0.007 [©[0.010]A} Seals 0] 20.005[E]
(two places) 5 )
2o - {TT
°7gl |co3 - i
g N1l Il ] I “ |
§ =TT o &8 I 3
B TN - | ¥

co5/||ro.2 1] K i '

MaX. 4y 14 i !

B L NONEE 4 [ 8 E iz x 10
5 30 0
.15 m
[1[0.003[E]
[£]0003 F] Ly 510 30 15
12 Ly 45
Ly
Stroke
Thread length
Ball screw No. ) .
Nominal Maximum
L, L, L,

W1601KA-3PY-C3Z2 100 137 189 204 261
W1603KA-1PY-C3Z2 300 337 389 404 461

, 178
Unit: mm
Lead acourac Shaft Permissible rotational speedN(rpm)
Y run-out ** Critical speed
e, U, L Fixed - Simple support
0.010 0.008 0.020 —
3000
0 0.013 0.010 0.035 —

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean
Grease LG2 is recommended.

B177

B178



A Series: KA (Stainless steel) Finished shaft end

(Medium lead) Dia. 20, Lead 20

Nut models: LPFT

NSK

4-6.6 drill thru.,

Stainless: 20 x 20

View X-X

~ PCO/

C'bore 11x6.5

)

Unit: mm
Ball screw specifications
Shaft dia. x Lead / Direction of turn 20 x 20/Right
Preload / Ball recirculation | P preload / Return tube
Ball dia. / Ball circle dia. 3.969/21
Effective turns of balls 15x1
Accuracy grade / Axial play C5/Z
i DynamicC, 5760
Bars;::irlgad (585}
N{Kgf} | staticc, 9370
{955}
Axial play 0
Dynamic friction torque,N-cm 2.0~11.8
{kgf-cm} {0.2~1.2}
Spacer ball None
Factory packed grease Refer to the remarks bellow.
Internal spatial volume of nut (cm’) 4.2

(61) St (stroke range)
X=h
__ [elwo.015[A Seals 3%
(. /(two places) |fu |4
M _ ) ! i
e —
i Rua
77 :‘ /\ § T ‘g §
co5( | NRO.2 A i L)
el | M) | —
B 15 Zx ‘ e
o ) 0011 ]G}
ot 5063 13,y 4l
[loooalFl L 10] (15) 40 20
13 L, 60
L3
Stroke
Thread length
Ball screw No. ) .
Nominal Maximum
L, L, Ly
W2005KA-3P-C5Z20 400 434 510 535 608
W2007KA-3P-C5220 600 634 710 735 808
W2011KA-3P-C5Z220 1000 1034 1110 1LILES 1208

Remarks 1. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use. NSK Clean
Grease LG2 is recommended.

B179

Unit: mm 180
Lead accuracy Shaft** Permissible rotational speedN(rpm)
run-out Critical speed
T e, U, Lt Fixed - Simple support
0 0.030 0.023 0.050 —
0 0.035 0.025 0.085 3000 —
0 0.046 0.030 0.110 2160

B180



B-I-6.3 S Series

<> Ball screw sizes are in order of pages.

Dimension table begins with the smallest shaft
diameter ball screw, 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 I-63.

<Dimension tables

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 C3 and C5 grades.

T : Travel compensation;

e, : Tolerance of specified travel;

v, : Travel variation

See "Technical description: Lead accuracy" (Page
B445) for details of the codes.

@®Permissible rotational speed

dm ¢ n: Limited by the relative peripheral speed
between the screw shaft and the nut.

Always operate under the permissible rotational

NSK

Table 1-6-3
Shaft diametel Lead 1 15 2 25 4 5 6

4 B183

6 B183

8 B183 B185 B185

10 B185 B187 B189

= B187 B187 B189

4 B191

15

16 B193 B193 B197

20 B199 B199

25 B201 B201 B201
B203
B207 B207

” B209 B209
B211

32 B213 B211
8215 B213

36

40 B217

45

50

B181

speed. Consider critical speed after deciding on the
screw shaft design. For details, see "Technical
description: Permissible rotational speed" (Page
B455).

<> Shaft end processing

S Series requires shaft end processing to your
specification. Exclusive support unit (Page B273) is
available to design the shaft end support section. See
"Configuration of shaft end" (Page B27 and following
pages) when using a support unit. See "Technical
Description: Shaft end processing" (Page B478) for
procedures of shaft end processing and precautions.

<O0ther

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
environment or special environment, or using special
lubricant or ail.

For special environment, refer to Pages B473 and D1.
Refer to Pages B471 and D13 for lubricants.

25 32 40 50

B189

B191

B191 B195

B197

B195

B197 B197

B195

B203
B207

B205

B205 B205

B215
B213 B217
B219

B221 B221

B217
B219

B223
B223 B225
B227

B223
B225

B229

B227
B229

B182




S Series: Blank shaft end

(Fine lead: Deflector type)‘

Nut model: MSFD

NSK

Width G, depth C

(Only for shaft dia. 4 mm, lead 1 mm)

o

4-X drill thru.

View X-X

94 x1, ¢6x1, ¢8x1

C0.1 C0.2 C0.5
Yo
ol -5' o) o
T §—Q
e £
| o)
Center hole Center hole
] Min.
Ln L)
L3 L; (Hardened) Ly
No case hardening Ly No case hardening
Nut type code: MSFD
Stroke| Serew Lead Ball Ball |Effecti Basu':\lk;id;}atlng Axial Nut
Ball screw No. | Max. [sft dia dia. |CIfCIe e py HOY | play [
LeL,| & | 1| D, [ tums Dynamic | Static | pax, [  Flange
C Coa D|A]HI[B
315 370
W0400MS-1Y-C3T1 68 4 1 08 | 42 | 2 132} 138) 0.005 | 10 | 20 | 14 | 3
575 925
W0601MS-1Y-C3T1 110 6 1 08 | 6.2 | 3 60) 95) 0.005 | 12 | 24 | 16 | 3.5
W0801MS-1Y-C3T1 94 670 1290
W0802MS-1Y-C3T1 174 8 ! 08 | 82 3 {70} {130} 0005 | 14 | 271 18 | 4

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

3. Nut does not have a

seal.

4. The hatched groove on the nut flange outside surface is for production purpose only.

B183

B
) 184
Unit: mm
dimensions Screw shaft dimensions Lead accuracy Run out Preortrgtiisosrimte)xlle
fongin| BOIt hole | Slot |Theaded | Shat end, right |shaftend et 9 | | Deviaton| Varation | *haft_ | W00, | Hece speed
LIW] X |G[C| L, | & |L|L |d|L|LI|T| e | v I J Kk | N(rpm)
12 115 | 29 (3| 2| 80 6.0 |4 |40|3.3/10(130| 0 [0.008(0.008 | 0.030 | 0.009 | 0.008
15 118 | 34 |—|—| 125 | 80 |4 |50|5.3|15(190| 0 |{0.010| 0.008 | 0.030 | 0.009 | 0.008 | 3000
110 195 0.030
16 |21 | 34 |—|— 190 10.2 |4 [60|7.3|25 275 0 |0.010| 0.008 0.050 0.009 | 0.008
B184



S Series: Blank shaft end

(Fine lead: Deflector type)

Nut model: MSFD

NSK

4-X drill thru.

View X-X

$8x1.5, ¢8x2, ¢10x2

olpJ [AH Seals (two places)
X=
co.1 €02 | €05
N — i
,jL S o 8[| <l S
N B : s
‘ - (or-)
Center hole x<dl A (¢ Center hole
B.]
Min.
Ln Ly
L L (Hardened) Ly
No case hardening Lo No case hardening
Nut type code: MSFD
Stroke| Screw Lead Ball | Ball Efecti Bas'?\j'?id fr}atlng Axial Nut
Ball screw No. | Max. [shaftdia dia. |circlejye pa O | pay :
Lol d / D d&a. tums Dynamic| Static Max. (Outside dia Flange
Lo ! v " C, Coa D| A H B
W0801MS-2Y-C3T1.5 | 88 1080 | 1980
W0802MS-2Y-C3T1.5 | 168 8 115110 83| 3 {110} | {200} 0.005115128 | 19 4
W0801MS-3Y-C3T2 84 1320 | 2210
wosoams-av-car2 | 164 | © |2 | 12| 83| 3 | ji3s}| oosy | 000° 1629 201 4
W1001MS-1Y-C3T2 | 122 1490 | 2850
W1002MS-1Y-C3T2 | 222 1012 121103 3 {150} | {290} 0.005/18 135 | 22| 5

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B185

B
186
Unit: mm
dimensions Screw shaft dimensions Lead accuracy Run out Peftmti_SSiblle
rotationa
e | Bolt hole Threaded | Shaft end, right | aftend et Overa Devition] Varetion |, St [ Moo, | fare | speed
Ln W X Ll dz L1 Lz d3 L3 L0 T eD Uy | J K N(rpm)
110 195 0.030
22| 22 | 3.4 190 10.21 4 |60| 7.2 |25 575 0 |0.010(0.008 0.050 0.009 | 0.008
110 195 0.030
26 | 23 |3.4 190 10.21 4 |60| 7.0 | 25 275 0 [0.010/0.008 0.050 0.009 | 0.008 | 3000
150 250 0.010 0.035
28 | 27 | 4.5 250 12.21 4|70 9.0 | 30 350 0 0.012 0.008 0.050 0.009 | 0.008
B186



S Series: Blank shaft end (Fine lead: Deflectortype)‘

olpJ [AH Seals (two places)

/ -
|
C0.1 C0.2 C0.5
N1 N 1{\ | |
e I~ < o |¢ < I
18— 8§ T8 s
T # - F
‘ : ‘ (or )
T
Center hole X<l 4l (g Center hole
LB
Min.
Ln Ly
Ls Li(Hardened) Ly
No case hardening Lo No case hardening

Nut type code: MSFD

Basic load rating

Stroke| Screw Ball | Ball |gffecti Axial Nut
|Lead| o i
Ball screw No, | Max. [shaftdia dia. Cc'jrg.e ve balli naﬂif:kgsfiatic play | Flange
LeL | d | 1| b, | o [tums|? Max. '
e " " C, Coa D| A | H | B
W1001MS-2Y-C372.5 | 118 2130 | 3640
WiD0MS 2v-CaTes [21g | 10| 25(1.588(10.4| 3 | 50| 270 0.005/ 19|36 | 23| 5
W1202MS-1Y-C3T2 182 1660 | 3620
W1203MS-1Y-C3T2 282 12| 2 |1.200{12.3| 3 {170} | {370} 0.005| 20|37 |24 | 5

W1202MS-2Y-C322.5 | 178 2360 | 4540

0.005( 21|38 | 25| 5

WI1203MS-2Y-C3225 | 278 | 12| 2:5|1588|12.41 3 | 1101 | 1465)

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B187

Nut model: MSFD NSK
$10x2.5, $12x2, $12x2.5

4-X drill thru.

View X-X
B
I 155
Unit: mm
dimensions Screw shaft dimensions Lead accuracy Run out Pertmti_ssiblle
rotational
ﬁfh" Bolt hole Tﬁgﬁgfﬁd Shaft end, right | Shaftend,left IOevnegrtaﬂl Deviation| Variation Sjaﬁ eggtngig-ty Fage | speed
Ln w X L( dz I—1 Lz d3 L3 LU T € Uy | J K N(rpm)
150 250 0.010 0.035
32| 28 |4.5 550 12.2| 4 |{70| 8.7|30 350 0 0012 0.008 0.050 0.010| 0.008
210 325 0.050
28|29 |45 310 14.2| 5180|11.0|35 425 0 [0.012(0.008 0.060 0.010{0.008 | 3000
210 825 0.050
32| 30 |4.5 310 14.2| 580|10.7|35 425 0 (0.012/0.008 0.060 0.010| 0.008

B188



S Series: Blank shaft end

(Fine « medium lead: Tube type)‘

olpJ [AH Seals (two paces) M 16
@, 10.2
[(e]
§ 05
cos €02 :
! i
R = E[ [
i v Nml
Center hole Center hole
Min.
Ly Ly L
L3 L; (Hardened) L,
No case hardening L No case hardening
0
Nut type code: SFT, LSFT
Stroke|Sen| | Ball | Ball Hectetal uns Bas,‘fl")id fating |\ al Nut
Max. | shaft |Lead| qio“[circlel Turns {kgf}
Ball screw No. dia. "| dia f : play Outside Overall
e gl 1o g > Dynamic| Static | nMax. | da Flange  |ieyn|
R 7™ | Circuits| G | Ca D|A|H|K|B]|L,
W1001FS-1-C3T4 | 126 2470|4450
W1002FS-1-C3T4 | 226 | 10| 4 |2.000/10.3| 2.5x1 {280} /{455 0.005 (26|46|28(42|10(34
W1003FS-1-C3T4 | 326
W1201FS-1-C3T5 | 110 376016310
W1202FS-1-C3T5 | 210 |12 | 5 (2.381|12.3| 2.5x1 (385} /{645 0.005 |30|50|32(45(10(40
W1204FS-1-C3T5 | 410
W1202FS-2-C5T10| 200 3750|6480
W1204FS-2-C5T10| 200 12| 10 |2.381|12.5| 2.5x1 (380}|{660} 0.005 |30(50|32{45({10(50

Nut models: SFT, LSFT

NSK

4-X drill thru.,
C'bore YX Z

$10x4, ¢12x5, ¢12x10

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B189

H
w
View X-X
B
190
Unit: mm
dimensions Screw shaft dimensions Lead accuracy Run out Peftmi$8iblle
fotational
Bolt hole | il hole || shait end, right |Shaftend,left | fangen Deviton|variton | 5, | 5100, L e | \Izﬁ:)e%)
wix|ylz] o |[7| L ldlLlLlL]d L] L | 7] 6| vl J | K
160 265 0.010/0.008 | 0.030
36(4.5| 8 |4.5|M6x1|14|260 (14| 5 |40|70| 8.2|35|365| O [0.012]0.008[0.040(0.0100.008
360 465 0.013/0.010|0.050
150 255 0.010/0.008 |0.030 3000
40|4.5| 8 |4.5|M6x1|15|25014|5|40|70[ 9.8/35|355| 0 [0.012{0.008|0.040|0.010{0.008
450 555 0.015/0.0100.065
250 355 0.023(0.018 | 0.050
40|4.5| 8 |4.5|M6x1 |15 450 14| 8 |40(70(10.0|35 555 0 0.02710.02010.075 0.012)0.010
B190



S Series: Blank shaft end (Fine » medium lead: Tube type)‘ Nut models: SFT, LSFT NSK ‘
$14 x5, $14x8, ¢15x10

Ol pJ A Seals (two places) /1 G Q 4-X drill thru.,
(Qil hole) C'bore YX Z
X= @dyt0.2 20 30°
T
© W
s N
co5 C0.2 8 C0.5 %9&/\
YT il NG
E‘L?FTE - - 3 f e N x
f ml Y A ‘:(:4 )
N iy e
Center hole —X\;] (4l [g] Center hole \
B
= Min. H
Ly Ly Ly w
L3 L (Hardened) L,
No case hardening No case hardening )
Lo View X-X
Nut type code: SFT, LSFT B
192
Unit: mm
Effective bal ' i iy
Stroke Ss%rgf\{v Lead| B2/ Ball :C_Iwe e Bas;\cllt{)i(;n;}tlng Axial Nut dimensions Screw shaft dimensions Lead accuracy Run out Peftm:,SS'b'le
Ball screw No. | Max. | % dia. CIrcle Turns la : : _ oy
Lo | A« pyanidstatic] Wy, [ Flange [i] Bolt hole [ O hole [T stafted, gt [Sattenet] g | | Do varion, 528, JREGR L 25\ ooe
R " | ™ | Circuits| G | G D|A|H|K|B|L, Wi X|Y|Z| Q |T| L |d|L|L|L|d|L| L |T |6/ v/l J | K
W1403FS-1-C3T5 310 6790 (11700 350 490 0.013]0.0100.035
W1406FS-1-C3T5 560 14| 5 |3.175/145| 2.5x1 695} | {1190} 0.005 | 34|57(34|5011 |40 4515.5(9.5(5.5| M6x1 | 17 600 15| 5(40]100/11.2| 40 740 0 0.0160.01210.055 0.012{0.008
W1405FS-1-C5T8 454 6790 (11700 500 640 0.027 [0.020 | 0.065
W1408FS-1-C5T8 754 14 | 8 |3.175/14.5| 2.5x1 695} | {1190} 0.005 | 34|57|34|50(1146 4515.5(9.5(5.5| M6x1 |17 800 15| 8 |40|100/11.2| 40 940 0 0.03510.0250.085 0.015/0.011 2000
W1504FS-1-C5T10 349 400 570 0.025(0.020 | 0.050
W1506FS-1-C5T10 549 7070 {12800 600 770 0.030{0.023 | 0.065
W1509FS-1-C5T10 849 15 | 10 |3.175/15.5| 2.5x1 o720 {1300} 0.005 | 34|57|34|50(11|51 4515.5(9.5(5.5| M6x1 | 17 900 15| 8 |40)120/12.2| 50 1070 0 0.04010.027 10110 0.015)0.011
W1511FS-1-C5T10 1049 1100 1270 0.046 {0.030 | 0.150

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B191 B192



S Series: Blank shaft end

(Fine lead: Deflector type)‘

OlpJ A Seals (two places)
X=
co.1 €02 | €05
L 1
I i I
I 1 | |
f - .
T i (or~)
Center hole X< (A [d Center hole
B
= Min.
L b
L3 L (Hardened) Ly
No case hardening Lo No case hardening
Nut type code: MSFD
Basic load rating
Stroke] Strew Ball | Ball ; Nut
Ball N Max. | shatt [Lead | qia ™ | circle |t N {kgf} A)I(Ial
all screw No. " dia. dia. |halltums P i play e Flange |%wea"
il a |1 D Dynamic | Static | nax. e ] length
t"bn 1 W m C, Coa D|A|H|B]|L,
W1602MS-1Y-C3T2 | 210 3510 | 8450
W1604MS-1Y-C3T2 | 360 16 |2 |1.588| 16.4 | 4 1360} | {860} 0.005 (25| 44|29| 10|40
W1602MS-2Y-C3T2.5 | 206 3510 | 8450
W1604MS-2Y-C3T2.5 | 356 16 | 2.5/1.588| 16.4 | 4 1360} | {860} 0.005 |25 44|29| 10|44

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B193

Nut model: MSFD

NSK

4-X drill thru.

$16x2, ¢16x2.5

Q
H (Oil hole)
w
View X-X
B
194
Unit: mm
dimensions Screw shaft dimensions Lead accuracy Run out Permissible
. - rotational speed
Bolt hole | Oil hole Theeated Shaft end, right _|shafend ef Qv Deviation | Variation | Steft | NutOD. | = Farge N(rpnp1)
Wi X| Q |T| L | d|L|L|d|L|L, €, Uy I J K
250 390 0.012 | 0.008 | 0.035
35|5.5| M6x1 | 16 400 16.2| 30 |{100(14.7| 40 540 0.013 | 0.010 1 0.050 0.010 | 0.008 2000
250 390 0.012 | 0.008 | 0.035
35|5.5| M6x1 | 16 200 16.2| 30 |100(14.7| 40 540 0.013 1 0,020 10.050 0.010| 0.008

B194



S Series: Blank shaft end (Ultra high helix lead: End cap type)‘ Nut model: USFC NSK ‘

$15x20, ¢16x32, ¢20x40

Q 4-X drill thru.
©
o)
Q
co5 C0.3 C0.5
NH——
[ —
Tt s -
Center hole 1] K |G Center hole
Bl c ,
Min. H
Ln Lu Ll w
Ls Li(Hardened) Lo
No case hardening Lo No case hardening View X-X
Nut type code: USFC
B
19
Unit: mm
Effective ball tums| Basic [oad rating ) . . )
Stroke | Strew Ball | Ball Axial Nut dimensions Screw shaft dimensions Lead accuracy Run out Permissible
Ball screw No Max. | Snaft |Lead| gia circle| Turns N {kaf} play |- fotatonal
L [La o d('ja- x  |Dynamic| Static | nax. | & Flange {ie[Bolt hole| Ol hole | ieeted | Shaft end, right | Shaftend,left | =2 | cormoe Deviation| Variaton| et | b0 | o | st
1 " | ™ |Cireuits| G | Co Dl A[H[K]B]C Liwlx| o [T L [ [L[L]L | &Ll Tl e | w| 1| g kNP
W1504FS-2G-C5T20| 355 400 570 0.025/0.020|0.050
W1506FS-2G-C5T20| 555 5070 | 8730 600 770 0.030/0.023|0.065
15 | 20 |3.175[15.5 | 1.7x1 0.005 |34(55|36(50(10 |11 45145 |5.5|M6x1 5 15.2| 13 [ 40(120|12.2 | 50 0 0.015(0.011| 3000
W1509FS-2G-C5T20| 855 | (515} | 890} * 900 1070| - [0.040[0.0270.110
W1511FS-2G-C5T20| 1055 1100 1270 0.0460.030|0.150
WIG09FS-2GX CoT32] 866 16 | 32 |3.17516.75| 0.7x2 4000 6690 0.005 |34|55(36(50/10 (10.5 34|45 |5.5|M6x1| 5 900 16.2| 19 [ 40|150|13.4 | 60 1110 0 0.04010.02710.110 0.015(0.011| 3000
. . X . . . X . . . .
W1613FS-1GX-C5T32| 1266 {410} | {680} 1300 1510 0.0540.035|0.150
W2011FS-1GX-C5T40| 1059 4490 | 8640 1100 1330 0.0460.030|0.150
20 | 40 (3.17520.75| 0.7x2 0.005 |38(58(40(52|10 |11 41148 |5.5|M6x1 5 20.2| 22| 60|150({17.4 | 80 0 0.015(0.011| 3000
W2017FS-1GX-C5T40| 1659 {460} | {880} 1700 1930 0.0650.040|0.200

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B195 B196



S Series: Blank shaft end (Fine, medium, high helix lead: Tube type)‘ Nut models: SFT, LSFT NSK ‘
$16 x5, 916 x16, ¢20x10, ¢20x20

ol 9 J [AH Seals (two places) ZIE Q 4-X drill thru.,
(Oil hole) C'bore YXZ

o5 co5 i P _
) il T AN TR | ¢
%%N—f é FI": f\ ¥ €| 4+——1F—-}FE
AN ‘ > \‘ ;&%,’ / > Q
Center hole Center hole U max 4 min,
. Housing hole and its clearance
H
NKT LT (Only applicable to shaft dia. 16 x lead 16)
L3 L, (Hardened) L, _
No case hardening Lo No case hardening _ View X-X'
Nut type code: SFT, LSFT
B
. 198
Unit: mm
fectve all i i
Stroke] i?]rgf\?l Leag| B! BaIII F :Cf':jr;zms Bas;\cll?itjg]%lng Axial Nut dimensions Screw shaft dimensions | Lead accuracy Run out P—
Ball screw No. | Max. | % dia. |CIfCle lay | - _ _ rotational speed
Ll d(';j o d&a- > [Dynamic| Static |5|a)¥_ ‘51 Flange [l Bolt hole |projecting tube| Ol hole |Tieeted]  Shat end, right _|shaftenlet| Gy Deviaton| Variation | S J o T %1 N rpm)
n| G g ™ |Circuits| C, | Ca DIATHIK[B|L W[ X YIZIUIVIR] Q [T L [d [LIL[Lid[L|L|T| e | v/ I J | K
W1605FS-1-C3TS | 458 16| 5 |3.175(16.5 | 2.5x1 7330/ 13500 0.005(40(63|40|55(11{42(51|5.5 9.5|5.5 M6x1|17 500 16.2| 5 (40(L50|13.2/ 60 710 0 0.015]0.010]0.055 0.012(0.008| 3000
0 a OX a a a O —— X o a a a
W1609FS-1-C3T5 | 858 {745} | {1380} 900 1110|  |0.021[0.015/0.095
W1606FS-1-C5T16 | 544 4710| 8110 600 810 0.030(0.023/0.085
16|16 |3.175(16.75| 1.5x1 0.005(34|57|34|50(12(56(45|5.5 9.5|5.5|19(20| 8 [M6x1|17 16.2|10(40(50(13.4{ 60 0 0.015|0.011| 3000
W1611FS-1-C5T16 | 1044 {480}| {825} 1100 1310 0.046{0.030{0.150
W2009FS-1-C5T10 | 846 10900| 21700 900 1130 0.040(0.027|0.110
20 [ 10 |3.969 (21 2.5x1 0.005(46|74(46(66|13|54|59(6.6 11(6.5|—| —| —| M6x1|24 20.2{10|60(.50(16.9| 80 0 0.015(0.011| 3000
W2013FS-1-C5T10 | 1246 w110y {2210} 11300 1530 ~ 0.054]0.035[0.150
W2010FS-1-C5T20 | 937 7040 12700 1000 1230 0.040(0.027|0.110
20| 20 |3.969 |21 1.5x1 0.005(46|74|46|66|13[63|59|6.6 11|6.5|—|—| —|M6x1| 24 20.2|13(60150|16.9| 80 0 0.015/0.011| 3000
W2015FS-1-C5T20 (1437 {720} | {1290} 1500 1730 0.054{0.035{0.200

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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S Series: Blank shaft end

(Fine lead: Tube type)‘

Nut models: PFT

NSK

$20 x4, $20x5

6- X drill thru.,
C'bore Y X Z

Q
(Oil hole)

olpJ [AH Seals (two places) Y1 |G
X=h
|
cl CO.\E i C1l
| |1 I
A T g A 11
N |47 i I
f =1 ‘j - d ; ~
i
Center hole v [A] [d] Center hole
]
Ly Min. Ly
L3 Ly (Hardened) Ly
No case hardening L No case hardening
0
Nut type code: PFT
Stroke Screw Lend Ball Ball Effectve ballturns Bas’i\cllr{)id nfa}ting breloa Friction?orque‘ Nut
Ball screw No, | Max. [l dia. circle TUMS S v
L dia, /1o dia. | x  |pynamic[pynamic ko N-com [“5% Flange ||
b | d, v | O | Circuits ¢ | ¢ ¥ kgt-om) D|A[G|B|L
W2003SS-1P-C5Z4 | 251 5420 107001290| 3.9
W2005SS-1P-C5Z4 | 451 | 20 | 4 (2.38120.3| 2.5x2 ' 40|63 |24 (11|49
W2008SS-1P-C524 | 751 (550} {1090} {30}| {04}
W2003SS-2P-C525 | 244
W2005SS-2P-C525 | 444 20| 5 3175 205] 2542 9410(17100{490| 7.8 aal67126111 | 56
. . IX
W2007SS-1P-C5Z5 | 644 {960} [{1750}| {50} {0.8}
W2010SS-1P-C5Z5 | 944

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B199

View X-X
B
) 200
Unit: mm
dimensions Screw shaft dimensions Lead accuracy Run out Peftmi§8ib||e
rotational
Bolt hole Oil hole] eete?|Shaft end, right| Shaft end,left| e | v, [Deviation| Variaton | Shf. | MAO. | Feoe : \Izﬁ;‘fﬂ)
W XYl Z| 0oL |d|LL|d|L|L| T!6el| vl i J | K
300 150 — | 450 |-0.007]0.023|0.018|0.055
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 | 3000
800 200 100(1100{-0.019(0.035(0.025|0.140
300 150 — | 450 |-0.007{0.023|0.018|0.055
500 150 50 | 700 [-0.012/0.027{0.020{0.085
55| 5.5 |9.5| 5.5 |M6x1 20.2|40——17.2 0.015|0.011| 3000
700 200 1001000{-0.017/0.035(0.025|0.110
1000 200 1001300{-0.024/0.040(0.027|0.180
B200



S Series: Blank shaft end (Fine lead: Tube type)‘ Nut models: PFT NSK ‘

$25x4, ¢925x5, ¢25x6

©QlpJ AR Seals (two places) /A 6- X drill thru.,
C'bore Y X Z

X=h
|
c1l C0.5 j c1l
I ‘r L
T T AL T
g3 3 S LS 3 |l
SR
; Q
‘ (Oil hole)
Center hole d A [g] Center hole
B
Ly Min. Ly
L3 L (Hardened) Ly View X-X
No case hardening L No case hardening
0
Nut type code: PFT
) 202
Unit: mm
Stroke [Screw Ball | Ball |eetal e | Basic load rating breload " Nut dimensions Screw shaft dimensions Lead accuracy Run out Pernissioe
Ball screw No Max. | shaft |Lead| yia circlel Turns N {kgf} N median o taionl
' dia. dia. X |Dynamic| Static N-cm %% Flange |we Bolt hole Ol hole| 2T Shaft end, right | Shaftend, left| 22" | _ Tl Tneviation| Variation |, S, J NuOD. T Totte | speed
L-L, d. ! D, d . . {kgf} f dia g [ length | compensation perp N(rpm)
1 ™ | Circuits| C, | Ce fkot-cml "pTATG B L, wl x [yl zlol|L|&[LL][d|[L|L| T 6| v/l J | K
W2503SS-1P-C524 | 252 6020 113600/ 290! 2.9 300 150 — | 450 |-0.007(0.023(0.018{0.040
W2506SS-1P-C524 | 552 | 25| 4 (2.381]25.3| 2.5x2 1615} 1390 30 0'5 46169(26 11|48 57| 5.5 [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| 2760
W2510SS-1P-C524 | 952 }|180} {0.5) 1000 200 100(1300{-0.024/0.040|0.027|0.120
W2503SS-2P-C525 | 245 300 200 — | 500 |-0.007(0.023|0.018|0.040
W2505SS-1P-C5Z5 | 445 10400{21900{540| 8.8 500 200 50 | 750 [-0.012]0.027{0.020{0.060
. . . 61| 5.5 |9.5] 5.5 [M6x1 25.2|40——22. . .
W250855-1P-C575 | 745 | 2 | ° [FL28| 252 |y roiooag) 5y 0.9) | 20| 73| 28| 1|0 e E 250|2%%[100(1150[-0.019[0.035|0.025|0.090| - 01°|0-011| 2740
W2512SS-1P-C5Z5 | 1145 1200 300 100{1600{-0.029|0.046|0.030(0.120
W2504SS-1P-C526 | 338 1410026800/ 690| 138 400 200 — | 600 |-0.010(0.025(0.020{0.050
W2508SS-2P-C526 | 738 | 25| 6 |3.969 25.5| 2.5x2 11430}2730) {70} 1;1 53|76(29|11|62 64| 5.5 |9.5| 5.5 [M6x1| 800 [25.2|40|250|21.4{100|1150-0.019|0.035|0.025{0.090{0.019|0.013| 2740
W2512SS-2P-C526 | 1138 il 1200 300 100(1600{-0.029|0.046|0.030(0.120

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B201 B202



S Series: Blank shaft end

(Fine lead: Deflector type)‘

Nut model: ZFD

NSK

%

6-X drill thru.,
C'bore YX Z

95°

$25x5, $25x10

O 9 J 1A Seals (two places)
X<
C0.5 | Ccl
N | \_u YT i Il |
B [ ot s I g
] K i -
T
Center hole ! A ¢ Center hole
LB,
Ly Min. Ly
L3 L; (Hardened) Ly
No case hardening L No case hardening
0
Nut type code: ZFD
Effectve ball s | Basic load rating Friction torgue
Stroke [Screw Ball | Ball e, Nut
shaft|Lead| 4o lcircld Turns N {kgf} preload median
Ball screw No. | Max. |5, dia. [CIr N
e el s 1o dia. | x  |pynamid Static kgf| Jbem [*5¥] Flange [G]
e Y| ¥ | Circuits| G, | Ca kef-cmt "o TAT G B L,
W2502SS-12Y-C525| 184
W2504SS-32Y-C525| 334 9790 [22900! 740! 13.8
W2506SS-22Y-C525| 534 | 25| 5 [3.17525.75] 1x3 " 140(63|24|11|66
W2509SS-12Y-C525| 834 (1000723404 {75} {14}
W2512SS-32Y-C525| 1134
W2504SS-42Y-C5210| 312
W2506SS-32Y-C5210| 512 11400121400 880 | 215
W2508SS-32Y-C5210| 712 | 25| 10 [4.76226.25 1x2 o 142169(26|15|88
W2511SS-12Y-C5210| 1012 {LL60}{21804 {90} {2.2}
W2515SS-22Y-C5210| 1412

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B203

A Q
(Oil hole)
G
View X-X
B
_ 204
Unit: mm
dimensions Screw shaft dimensions Lead accuracy Run out P;E:SOS::'S
|
Bolt hole [0l hole[ ] Shait end, rght |haftend, eft] ez | s | Deviation] Variation . sy ot e qfﬁ;e?n)
w| X Y| Z Q L |d |L|L|d|L| L T e, v, | J K

250 200 — | 450 [-0.005/0.023|0.018|0.040
400 200 50 | 650 [-0.009(0.025{0.020{0.060

51| 5.5 [9.5| 5.5 |M6x1| 600 |25.2(40|250(22.4/100| 950 [-0.013(0.030/0.023|0.075|0.015|0.011| 2710
900 250 100(1250{-0.021/0.040|0.027|0.090
1200 300 100/1600/-0.028/0.046|0.030{0.120
400 200 50 | 650 [-0.008/0.025|0.020|0.060
600 250 100| 950 |-0.012/0.030{0.023|0.075

55| 6.6 [11| 6.5 |M6x1| 800 |25.2(60|250(21.3/100{1150(-0.017(0.035|0.025|0.090{0.015|0.011| 2660
1100 300 100(1500/-0.024/0.046|0.030{0.120
1500 300 1001900/-0.034/0.054|0.035|0.150

B204



S Series: Blank shaft end (Medium « high helix « ultra high helix lead: End cap type)‘

o @ J [AH Seals (two places) ZE
© X=h
j=2
Q c
c05 C0.3 1 it o C0.5
) i A |
] e e e |
f N 1 f
T Pt
Center hole x< A ¢ Center hole
Bl |C )
Min.
Ln Ly Ly
L3 L (Hardened) L
No case hardening Lo No case hardening

Nut type code: LSFT

Efectivebellums| Basic oad rating

StrokeSS%rgﬂ Lead| cﬁgllle Turns | Nikgfp ~|Axial nut
Ball screw No. | Max. % dia. |C la
' dia. dia. x Dynamic Static play Outside Flange Overal
Lol d | 1 D, d, . . Max. |uttpe|_dia g length |
¢ 1 Circuits| G, | G w | DIA[G|H|K|B|C|L,
W2513FS-1-C5T20 | 1254 15700{ 32800
25| 20|4.762|26.25 2.5x1 0.005|LSFT(44|71(23|—|—|12| 8 |96
W2521FS-1-C5T20 | 2054 (1600}| {3350}
W2513FS-2-C5T25| 1260 10100{ 19100
25| 25|4.762|26.25 1.5x1 0.005|LSFT|44|71|23|—|—[12{10{90
W2521FS-2-C5T25 | 2060 {1030}| {1950}
W2515FS-1GX-C5T50| 1450 6700 | 13500
25| 50(3.969(26 0.7x2 0.005 |USFC| 46| 70| —[48(63|12(13 |50
W2521FS-3GX-C5T50| 2100 | (685} | (1380}

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B205

Nut models: LSFT, USFC NSK
$25x20, $25Xx25, $25x50

4-X drill thru.,
0 4-X drill thru.
W % g
£ gl 9
S Je| 8
L K
Umax| G U min,|
View X-X Housing hole and its clearance
View Y-y
Nut type code: USFC
B
R 05
Unit: mm
dimensions Screw shaft dimensions  |Lead accuracy Run out Permisie
rotational speed
Bolt hole prjecting tube | Oil hole [T1=2%7 Shaft end, right | svftend et | Srer | [DeiatioVaratonfy St J e O3, | e |- dm-n
W XJUTVIR] O [T| L |d|LIL] L{d[L | L |T| e | vl 1 J | k | Nirpm)
1350 1650 0.054/0.035| 0.120
57(6.6|31 [35|12| M6x1 | — 25.2(13|70|200 |21.3|100 0 0.015| 0.011
* 2150 2450 0.077(0.046 | 0.160 2660
1350 1650 0.054|0.035( 0.120
57(6.6|32 [34|12| M6x1 | — 25.2|15|70{200 (21.3|100 0 0.015|0.011
* 2150 2450 0.077|0.046 | 0.160 2660
1500 1800 0.054/0.035| 0.120
58(6.6| — |—|—| M6x1 | 6 25.2(26|70(200 |21.9]100 0 0.015| 0.011
* 2150 2450 0.077(0.046 | 0.160 2690

B206



S Series: Blank shaft end

(Fine lead: Tube type)

Nut models: PFT

NSK

6- X drill thru.,

C'bore Y X Z

Q
(Oil hole)

$25x 10, 928 x5, ¢28 x6

olpJ [AH Seals (two places) ZIIE
X<y
|
c1 CQ\? :| C1
H T |
T 2 I ]
48 -8 R §
| [ A [ |
il !J 11 —r
i
Center hole < Al [d] Center hole
2]
Ly Min. Ly
L3 L (Hardened) Lp
No case hardening L No case hardening
0
Nut type code: PFT
Stroke [Screw Ball | Ball |Fetietal ns Basic load rating PreloadFrictiontorque, Nut
shaft |Lead| 5o fircle) N {kgf} median
Ball screw No Max. |l dia. [CIrCl&l Turns N
o dia, /o dia. | x  Ipynamic| Static of| Jem [%5¥| Flange o
oLy | d, v | Gn | Circuits| "¢, | ¢, 95 fkgf-cm} DIATG|B]L
W2504SS-2P-C5210 | 319
W2507SS-1P-C5210 | 619 11600 | 19000 | 590 | 13.8
25| 10 |4.762|25.5| 1.5x2 58(85|32|15(81
W2510SS-2P-C5210 | 919 {1190}|{1940}| {60} | {1.4}
W2515SS-1P-C5210 | 1419
W2804SS-1P-C525 344
W2806SS-1P-C5Z5 544 11000 | 24400 | 540 | 9.8
28| 5 |3.175|28.5| 2.5x2 55|85(31|12|56
W2808SS-1P-C5Z5 744 {1120}|{2490}| {55} | {1.0}
W2812SS-1P-C525 | 1144
W2804SS-3P-C5Z6 337
W2806SS-3P-C5Z6 B8l 11000 | 24400 | 540 | 10.8
28| 6 |3.175/28.5| 2.5x2 55(85|31|12|63
W2808SS-3P-C526 737 {1120}|{2490}| {55} | {1.1}
W2812SS-3P-C526 | 1137

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B207

View X-X
B
I 205
Unit: mm
. . . . Permissible
dimensions Screw shaft dimensions Lead accuracy Run out rotational
speed
Bolt hole 0il hole| " |Shatft end, right| Shaftend, left| e | ooy Deviaton| Variaton vt | X400, | Fate 1 dm-n
Wl X Y] Z | Q| L|&[LL[d|L|L| T]|e | v| I | J] K [Nmpm
400 200 50 | 650 |-0.010| 0.025 | 0.020 | 0.060
700 250 100/1050(-0.017] 0.035 | 0.025 | 0.090
71] 6.6 |11| 6.5 |M6x1 25.2/60 20.5 0.019 | 0.013 {2740
1000 250 100|1350[-0.024 | 0.040 | 0.027 | 0.120
1500 300 100{1900|-0.036 | 0.054 | 0.035 | 0.150
400 200 | |600 [-0.010] 0.025 | 0.020 | 0.050
600 250 100|950 |-0.014] 0.030 | 0.023 | 0.075
69| 6.6 |11| 6.5 |M6x1 28.2/40[___125.2 0.019 | 0.013 |2450
800 250 100|1150(-0.019] 0.035 | 0.025 | 0.090
1200 300 100(1600{-0.029| 0.046 | 0.030 | 0.120
400 200 | [600 [-0.010{ 0.025 | 0.020 | 0.050
600 250 100|950 |-0.014| 0.030 | 0.023 | 0.075
69| 6.6 |11| 6.5 |M6x1 28.2/40 25.2 0.019 | 0.013 {2450
800 250 100|1150(-0.019/ 0.035 | 0.025 | 0.090
1200 300 100(1600|-0.029| 0.046 | 0.030 | 0.120
B208



S Series: Blank shaft end (Fine lead: Tube type)‘ Nut models: ZFT NSK ‘
$28 x5, $28x6

OlpJ JAH Seals (two places) 6-X drill thru.,
C'bore Yx Z
X
—T‘I(
| |
c1 cois ij 1 c1
| — f - - i | |
jq? - P T Il
| 8
H——) Vooy ) bt
1 2
(Oil hole)

Center hole e ! Center hole
2]
Ly Min. Ly
L3 L; (Hardened) Ly View X-X
No case hardening No case hardening -

Lo

Nut type code: ZFT
B

20

Unit: mm

fective bal ' i i Permissibl

Stroke [Screw Ball | Ball [T e  Basic loid FalNg o O Nut dimensions Screw shaft dimensions Lead accuracy Run out el

Ball screw No Max. |shaft Lead dia. [circlel Turns N {kaf} median speed

. dia. dia. . . N N- Outside Overall . Threaded : Overall | Travel ot ot Shaft | NutOD. | Flange

Ll | g o |G ~x _ |Dynamic| Static kaf} em P&l Flange |y Bolt hole Oil hole| jengtn_ | Shaft end, right| Shaft end, left| fengeh | compensaion | DEViation| Variation ‘ dm-n

oLy | d, v | Ow | Circuits| "¢, | c, fkgt-om Tp[ATG|B|L, Wl XYl Z]olL|d|LL|d[L|L| T|e | v | I J | K [N(rpm)
W2804SS-2Z-C5Z5 | 314 400 200 — |600-0.010{ 0.025 | 0.020 | 0.050
W2806SS-2Z-C5Z5 | 514 17400|48800(1225| 21.5 600 250 100|950 |-0.014| 0.030 | 0.023 | 0.075

28| 5 |3.175/28.5| 2.5x2 55|85(31|12 (86 69| 6.6 |11| 6.5 |M6x1 28.2|40 25.2 0.019 | 0.013 {2450
W2808SS-2Z-C5Z5 | 714 {1780} {4980} [{125}| {2.2} “*800 250 100|1150(-0.019/ 0.035 | 0.025 | 0.090
W2812SS-2Z-C5Z5 | 1114 1200 300 100{1600[-0.029 0.046 | 0.030 | 0.120
W2804SS-4Z-C526 | 301 400 200 — |600-0.010/ 0.025 | 0.020 | 0.050
W2806SS-42-C526 | 501 17400(48800(1225| 22.5 600 250 100]950-0.014] 0.030 | 0.023 | 0.075

28| 6 |3.175/28.5] 2.5x2 55|85(31(12 |99 69| 6.6 |11| 6.5 |M6x1 28.2140 25.2 0.019 | 0.013 {2450
W2808SS-4Z-C526 | 701 {1780}|{4980}|{125}| {2.3} “* 800 250 100|1150(-0.019/ 0.035 | 0.025 | 0.090
W2812SS-4Z-C526 | 1101 1200 300 100|1600[-0.029 0.046 | 0.030 | 0.120

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B209 B210



S Series: Blank shaft end

(Fine lead: Tube type)‘

Nut models: PFT

NSK

$32 X5, $32X6

6- Xdrill thru.,
C'bore Y X Z

Q
(Oil hole)

OlpJ [AH Seals (two places) 7RG
X<
|
c1 cois :I c1
H T |
T e WA - I .
+—8 §—-8- 8 g
S |
N iz et
i
Center hole i A [d] Center hole
il
Ly Min. Ly
Ly L (Hardened) Ly
No case hardening . No case hardening
0
Nut type code: PFT
Effectve ball s | Basic load rating Friction torgue
Stroke [Sorew Ball | Ball e, Nut
Max. |Shaft Lead dia. circle] Turns N {kgf} preload median
Ball screw No. | dia, " dia - — N o Sl
L-L /I 1D d. X Dynamic| Static kg N-cm 5| Flange ||
b | d, v | O | Gircuits| C, | Gy [V fkgf-cm) DIA[G|B]L
W3204SS-1P-C525 | 344
W3206SS-1P-C5Z5 | 544 116001 280001 590 | 10 8
W3208SS-1P-C525 | 744 | 32| 5 |(3.175|32.5| 2.5x2 ~~|58|85|32(12(56
W3212SS-1P-C575 | 1144 {1190} {2860} {60} {11}
W3215SS-1P-C575 | 1444
W3206SS-3P-C526 | 537
15500(34700{ 780 | 15.6
W3210SS-1P-C526 | 937 | 32| 6 |[3.969/32.5| 2.5x2 62|89|34(12|63

{1580} | {3540} | {80} | {1.6}

W3215SS-3P-C526 | 1437

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B211

View X-X
B
Unit: mm 212
. . . . Permissible
dimensions Screw shaft dimensions Lead accuracy Run out rotational
speed
Bolt hole 0il hole|"eate” | Shaft end, right| Shaft end, lef| Weg | omocsin| Dviaton| Variaton |y sper | X400, | Fate 1 dm-n
w| X |Y| Z O | L |d|L|L|d|L| L T e | v | J K [N(rpm)
400 200 50 | 650 |-0.010{ 0.025 | 0.020 | 0.060
600 250 100 | 950 |-0.014]0.030 | 0.023 | 0.075
71| 6.6 [11| 6.5 |M6x1| 800 [32.3|40|250(29.2| 100 [ 1150 |-0.019| 0.035 | 0.025 | 0.090 | 0.019 | 0.013 2150
1200 300 100 | 1600 |-0.029| 0.046 | 0.030 | 0.120
1500 300 100 | 1900 |-0.036| 0.054 | 0.035 | 0.150
600 250 950 {-0.014|0.030 | 0.023 | 0.075
75| 6.6 |11| 6.5 |M6x11000{32.3|40|300|28.4| 100 | 1400 |-0.024| 0.040 | 0.027 | 0.120] 0.019 | 0.013 | 2150
1500 300 19001-0.036| 0.054 | 0.035 | 0.150
B212



S Series: Blank shaft end

(Fine lead: Tube type)‘

Nut models: ZFT

NSK

6-X

drill thru.,

C'bore YXx Z

$32 x5, $32x6, ¢32x8

OlpJ TAH Seals (two places)
X
|
a COf i A -] o
Hl ml > 7177 7 I
T8 8 s s N
L] | | |
' i - - f
i
Center hole ! Al G Center hole
£
Ln Min. Ly
L3 L; (Hardened) Ly
No case hardening L No case hardening
0
Nut type code: ZFT
Effectve ball s | Basic load rating Friction torgue
Stroke Screw Ball | Ball e Nut
Ball screw No Max. |shaft Lead dia. [circlel Turns N {kgf} Prell\(l)ad median |
o d; /o dia. | x  |pynamic Static g| Jbem E¥| Flange i
i * | ™ |Circuits| C, | Ci fot-emt o TATG B L
W3204SS-2Z-C5Z5 314
W3206SS-2Z-C525 514
18500(56100(1270| 22.5
W3208SS-2Z-C575 714 (32| 5 |[3.175/325| 25x2 11880} 5720} {130} (2.3} 58 (85|32 (12 86
W3212SS-27-C525 1114 ’
W3215SS-27-C525 1414
W3206SS-4Z-C526 501
24700(69400(1720| 34.5
W3210SS-2Z-C526 901 |32 | 6 (3969|325 | 25x2 12520} {7080} {175} (3.5} 62|89 (34112 99
W3215SS-4Z-C526 1401 '
W3206SS-52-C5Z8 518
7500 {41000 (1320 30.5
W3210SS-32-C5Z8 918 |32 | 8 [4.762|325| 25x1 (1780} 1803135y (3.1} 66 {100/ 38 |15 §2
W3215SS-5Z-C578 1418 ’

Remarks: 1. NSK support unit is recommended.

2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B213

_View X-X_
B
Unit: mm 214
. . . . Permissible
dimensions Screw shaft dimensions Lead accuracy Run out rotational
Bolt hole 0il hole| et | Shaft end, right| Shaftend, lef| e | ey Deviaton| Varation e cocnticy i dsrprie-dn
wl x|yl z]|ol|L|a|LL|d|L|L]| 7T|e | vl J | K |N(irpm)
400 200 50 | 650 |-0.010{0.025 | 0.020 | 0.060
600 1250 | 100 | 950 |-0.0140.030 | 0.023 | 0.075
71| 66 |11| 65 [M6x1| 800 [32.3]40[250|29.2[100 [1150(-0.019]0.035 | 0.025 | 0.090 | 0.019 | 0.013 | 2150
1200 1300 | 100 1600 |-0.029 | 0.046 | 0.030 | 0.120
1500 300 100 1900 -0.036 | 0.054 | 0.035 | 0.150
600 250 950 |-0.014{0.030 | 0.023 | 0.075
75| 6.6 |11| 6.5 |M6x1|1000|32.3 40@28.4 100 1400 |-0.024| 0.040 | 0.027 [ 0.120 | 0.019 | 0.013 | 2150
1500 300 19001-0.036 | 0.054 | 0.035 | 0.150
600 250 950 |-0.014{0.030 | 0.023 | 0.075
82| 9 |14| 85 |M6x1|1000|32.3 50@27.5 100 1400 |-0.024 | 0.040 | 0.027 | 0.120 | 0.019 | 0.013 | 2150
1500 300 1900-0.036 | 0.054 | 0.035 | 0.150
B214



S Series: Blank shaft end

(Fine lead: Deflector type)

Nut models: ZFD

NSK

B

6-X drill thru.,
C'bore YX Z

95°

$32 x5, $32x10

ol 9 J A Seals (two places)
X=
Cc0.5 Ccl
CO\S | Ny }‘/”; | |
B EI| SN Us | g
. ‘ S
Center hole Yl Al g Center hole
A
Ly Min. Ly
L3 Ly (Hardened) Ly
No case hardening L No case hardening
0
Nut type code: ZFD
Stroke [Screw Ball | Bay [t tms | Basic load rating bl e Nut
M shaft | Lead dia. circle] Turns N {kgf} median
Ball screw No. ax. di a. . . - N Ouside [ 7| Overall
Ll I2. /o dia.|  x  [Dynamic| Static ke N-cm | da aNge | kg
oL | d, v | G0 | Gircuits| C, | G, |"9| kef-eml [ D| A G| B| L
W3204SS-32Y-C5Z5 323
W3206SS-62Y-C5Z5 523
14200(40700(1080 19.6
W3209SS-17Y-C5Z5 823 | 32| 5 |3.175(32.75 4 11450} 150} 110} 2.0} 48 | 75(29 |12 |77
W3212SS-32Y-C525 | 1123 '
W3216SS-12Y-C5Z5 | 1523
W3205SS-32Y-C5Z10 | 380
W3207SS-32Y-C5Z10 | 580
25900(52800(1860| 49.0
W3210SS-62Y-C5210| 880 | 32 | 10 |6.35|33.75 3 12640} {5380 [190)] (5.0} 54188 |34|15|120
W3214SS-32Y-C5210 | 1280 '
W3218SS-32Y-C5Z10 | 1680

Remarks: 1. NSK support unit is recommended.

2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B215

A\ Q
(O hole)
G
_View X-X
' 26
Unit: mm
dimensions Screw shaft dimensions | Lead accuracy Runout M
Bolt hole Ol hole] e Shatt end, ight]hafend,eft] vl et oeyaion Variaton . St ] 02, T e dsf;{dn
w| X |Y| Z Q| L |d|L|lL|d|L]|L T e, v, | J K IN(rpm)
400 200 50 | 650 |-0.009 0.0250.020 | 0.060
600 250 100 | 950 |-0.013] 0.030 0.023 | 0.075
61| 6.6 |11| 6.5 | M6x1| 900 |32.3| 40(250 [29.4| 100 | 1250|-0.021| 0.040 | 0.027 | 0.090 | 0.015 | 0.011 | 2130
1200 300 100 | 1600 -0.028| 0.046 | 0.030 | 0.120
1600 300 1002000 -0.037 0.054 | 0.035 | 0.150
500 250 100 | 850 |-0.010{ 0.027 | 0.020 | 0.075
700 250 100 | 1050(-0.015| 0.035| 0.025 | 0.090
70| 9 |14| 85 | M6x1|1000{32.3| 60(300 |27.1| 100 | 1400|-0.022| 0.040|0.027 | 0.120 | 0.019 | 0.013 | 2070
1400 350 120 | 1870(-0.032| 0.054 | 0.035 | 0.150
1800 350 120 [ 2270{-0.041| 0.065 | 0.040 | 0.200
B216



S Series: Blank shaft end

(Fine lead: Tube type)

Nut models: ZFT

NSK

6-X drill thru.,

C'bore Yx Z

Q
(Oil hole)

$32x 10, ¢36 x10, ¢40 x5

OlpJ AR Seals (two places)
x=
|
€ CO& i e\ ot
ul — 7 mm T
3 I R W | Ay R B
Ll | gy |
i
Center hole ! Al 6 Center hole
K
Ln Min. Ly
L Lt (Hardened) Ly
No case hardening L No case hardening
0
Nut type code: ZFT
Stroke |Serew Ball | Bayy et uns Basic load rating Preloadmctionquue, Nut
Max. |shaft[Lead| g2 leircle] Turns | N {kgf} median
Ball screw No. ax. di la. [~1 - — N asse]  F Overal
o 1%, dia. |« |pynamic| Static kgfy| Jeom | ange | imn
b | dy " | % | Gircuits| C. | Cu V00| lgten [ D[ AT G[B]L
W3205SS-1Z-C5Z10 400
W3207SS-1Z-C5Z10 600
25500(54000(1960[ 50
W3210SS-4Z-C5210 900 | 32| 10 |6.350( 33 2.5x1 12600} {5510} {200} (5.1} 74 1108( 41 | 15 |100
W3214SS-17-C5710 | 1300 '
W3218SS-1Z-C5Z10 1700
W3607SS-1Z-C5Z10 597
27200(61300{2060| 56
W3612SS-1Z-C5Z10 1097 | 36 | 10 |6.350| 37 2.5x1 2770} 16250} 200} (5.7} 75(120| 45| 18 |103
W3620SS-12-C5Z10 1897 '
W4006SS-1Z-C525 511
20200(70600 (1420 28.5
W4010SS-1Z-C5Z5 911 |40 | 5 |[3.175/405| 2.5%x2 12060} | {7200 145)| 2.9} 671101| 39 | 15 | 89
W4016SS-1Z-C5Z5 1511 '

Remarks: 1. NSK support unit is recommended.

2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B217

View X-X
B
_ 218
Unit: mm
dimensions Screw shaft dimensions Lead accuracy Run out P;mf;'gf
Bolt hole 0il hole Tmﬁd Shaft end, right| Shat end, left (l)evr?gr?h” Travel Deviation| Variation| St | NutoD. | fare dsraie-dn
wi X Y Z Q Lt dz L1 Lz d3 L3 Lo T e, v, | J K N(rpm)
500 250 100 | 850 [-0.0120.027 | 0.020 | 0.075
700 250 100 {1050 (-0.017(0.035| 0.025 | 0.090
90| 9 |14 8.5 | M6x1|1000|32.3(60{ 300 |26.4| 100 | 1400 (-0.024|0.040 | 0.027 | 0.120 | 0.019 | 0.013 | 2120
1400 350 1201870 -0.034| 0.054 | 0.035 | 0.150
1800 350 120 {2270 (-0.043|0.065 | 0.040 | 0.200
700 300 100 {1100 (-0.017(0.035| 0.025 | 0.065
98| 11 |175]11 |[M6x1|1200(36.3|60(350|30.4(120|1670(-0.029]0.046 | 0.030 | 0.100 | 0.019 [ 0.013 | 1890
2000 350 120 [2470(-0.048|0.065 | 0.040 | 0.130
600 300 1000-0.0140.030 | 0.023 | 0.050
83| 9 |14 8.5 | PT1/8|1000 {40.3|50{ 300 |37.2| 100 | 1400 |-0.024|0.040 | 0.027 | 0.080 | 0.019 | 0.013 | 1720
1600 350 2050-0.038] 0.054 | 0.035 | 0.130
B218



S Series: Blank shaft end (Fine lead: Tube type)‘ Nut models: DFT NSK ‘
$32x10, $36 x10
Olp J 1AH Seals (two places) 6-X drill thru.,
C'bore Y x Z
X<
c1 00\5 c1
—] | | 1
M= : T
N L
Q
(Oil hole)
Center hole e A g Center hole
L&
Ln Min. Ly
Ls L (Hardened) Ly View X-X
No case hardening L No case hardening
0
Nut type code: DFT
B
) 20
Unit: mm
Stroke Srew) | Ball | Ball Hectetal s Bas;\cllr{)ir;nfa}ting b Nut dimensions Screw shaft dimensions Lead accuracy Runout  [mste
shaft|L€ad| . |circle| Turns median

Ball screw No. | Max. |55 dia. iia. x |Dynamid| Static kN N-om |'5e| Flange [%%] Bolt hole Oil hole| e Shat end, right|Shaft e, lft| vt | 1 |eaion Variation 12 | MO0, | P dsraie-dn
bebo | d | 1] Du | W gireuis |, | G, |90 tgtom [ D[ A6 [B] L wix vzl o c|dlfr]|a[L|n |7 e w1 | J]| K Npm

W3205SS-2D-C5210 310 500 250 100 | 850 |-0.012|0.027 | 0.020 | 0.075

W3207SS-2D-C5210 510 46300/ 1080003240 83 700 250 100 | 1050 |-0.017 | 0.035 | 0.025 | 0.090
W3210SS-5D-C5210 810 | 32| 10 |6.350| 33 | 2.5x2 0 | ooy 30)| (8.5} 74 (108 41 | 15 190 9| 9 |14 8.5 | M6x1 {1000 (32.3|60| 300 |26.4| 100 | 1400 |-0.024 | 0.040 | 0.027 { 0.120 | 0.019 | 0.013 | 2120

W3214SS-2D-C5210 | 1210 ' 1400 350 120 |1870|-0.034| 0.054 | 0.035 | 0.150

W3218SS-2D-C5210 | 1610 1800 350 120 |2270|-0.043| 0.065 | 0.040 | 0.200

W3607SS-2D-C5210 507 700 300 100 | 1100(-0.017{ 0.035 | 0.025 | 0.065

49300|123000{3430| 93 —

W3612SS-2D-C5210 | 1007 | 36 | 10 |6.350| 37 2.5x2 5030} | (12500} 350} | {9.5) 75 (120| 45| 18 {193 98| 11 |175]| 11 |M6x1|1200|36.3|60|350 30.4|120|1670{-0.029|0.046 | 0.030 | 0.100|0.019 [ 0.013 | 1890

W3620SS-2D-C5210 | 1807 ' 2000 350 120 | 2470|-0.048| 0.065 | 0.040 | 0.130

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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S Series: Blank shaft end (MediumAEhigh helix lead: Tube type)| Nut models: LSFT NSK

$32x25, $32x32

o] 9 J [AH Seals (two places) 1 16 : Q 4-X drill thru.,
(Oil hole)
© X=h 30\ 307
g P
c05 Cc03 ‘ 3 C0.5 = >
N\ i p | T 1 s RW/ -
F e Hehe i g
=it f = 'lr = AM—L - >~ \ J
Center hole x4 [4] [¢] Center hole
BlIC ; Umax| G U min,
Min.
Ln Lu Ll
Ly - Lt (Hardened) Lz - - Housing hole and its clearance
No case hardening Lo No case hardening View X-X

Nut type code: LSFT

_ 0
Unit: mm
fective ball i i . . ) . Pemissib
Sl\t/:oke SgChraertV Lead ggll CiBrglleEfcrtr:r;zms Basﬁl({)%?}tmg Axial Nut dimensions Screw shaft dimensions Lead accuracy Run out fo'[”a”{fj;af
Ball screw No. ax. dia. 1a. dia. X : : play Outside Overall ot : Threaded : Overall | Travel inti inti Shaft Nut 0.D. Flange Speed
L lal 110 ld % [Dynamic| Static | pMax. | s Flange e | Bolt hole | Projecting tube |Oil hole | "ic7i™) Shaft end, right |Shaft end, left jorycy fomoer Deviation|Variation| %7 ccenticiteperdaey| dm-n
T Y| " |Circuits | G, | G D|A|G|B]|C|L, WIX|U|V|R| Q| L|d|LILIL|id|L|L|T|e | vl I J | K |Nepm)
W3217FS-1-C5T25 | 1583 17900|41800 1700 2070 0.065(0.040{0.160
32 | 25 |4.762/33.25| 2.5x1 0.005| 51|85 26|15 | 10 (117 . . . X 2100
W3227FS-1-C5T25 | 2583 ) {1830}({4270} 67] 9 | 34| 42| 12|Mbxd 2700 32.3/15/70] 250283 120 3070 0 0.093]0.054|0.210 0.0190.013
W3217FS-2-C5T32 | 1501 11500|24800 1700 2070 0.065|0.040{0.160
32 | 32 |4.762/33.25| 1.5x1 0.005| 51|85 26|15 |12 |109 21
W3227FS-2-C5T32 | 2501 L 1118012530 67| 9 | 34|42 |12 [M6x1 2700 32.3]19|70| 250 |28.3| 120 3070 0 0.093l0.052 10210 0.019{0.013 |2100

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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S Series: Blank shaft end (Fine lead: Tube type)‘ Nut models: ZFT NSK ‘

@40 x8, 40x10, p40x12

6-X drill thru.,

OlpJ AR Seals (two places)

C'bore Yx Z
X=h
|
\ — — i
nlm —T s - i
NI I S | ¢ s
‘ - f ‘
' Q
\ (il hole)
Center hole ! Al [g Center hole
18]
Ly Min. Ly
L3 Ly (Hardened) Ly _View X-X_
No case hardening L No case hardening
0
Nut type code: ZFT
B
Unit: mm 224
. . - — Pemissia
S'\t/:oke Sstml Lead g_all Cﬁzlle Eﬁe::j:?::“ Bas;\cllr{)ir;nfa}tmg breloa F”Ctr';e”d:?nq”e‘ Nut dimensions Screw shaft dimensions Lead accuracy Run out il
Ball screw No. ax. |5 la. [~ — speed
LL d; I |1 b d,_.',a' x  [Dynamic) Static {k’;f} N-cm %% Flange |if Bolt hole il hole| " Shaft end, rightShaftend, left| Qveay | , 72, [Deviaton| Variation |, St | Wt00. | e 1 dm.n
i " | ™ |circuits| G | G kot-cm} ["p AT G[B] L, WX Y] Z [ Q| L|d&|L[L|d][L|L| T & o] 1 | J]| K Npm
W4007SS-1Z-C5Z8 570 700 300 100 | 1100 |-0.017{ 0.035 | 0.025 | 0.065
34900 (103000{2450| 64 ——
W4012SS-17-C5Z8 1070 | 40 | 8 |4.762[40.5 | 2.5x2 13550} {10500} {250} {6.5) 74 (108 41 | 15 |130 90| 9 |14 | 8.5 |PT1/8|120040.3|50( 350 |35.5|100 | 1650 |-0.029| 0.046 | 0.030 | 0.100 | 0.019 | 0.013 | 1720
W4018SS-17-C578 1670 ' 1800 350 120 2270 |-0.043| 0.065 | 0.040 | 0.130
W4007SS-2Z2-C5210 597 700 300 100 | 1100 |-0.017{ 0.035 | 0.025 | 0.065
W4010SS-2Z-C5210 897 1000 300 100 | 1400 |-0.024| 0.040 | 0.027 | 0.080
28600 | 68600 (2160| 64 —
W4014SS-12-C5210 | 1297 | 40 | 10 |6.350|41 2.5x1 12020} {6000} [ 12201 (6.5} 82 124 47| 18 |103 102| 11 |17.5/ 11 |PT1/8|1400|40.3|60|350|34.4|120 |1870|-0.034| 0.054 | 0.035 | 0.100 | 0.025 | 0.015 | 1700
W4018SS-27-C5210 | 1697 ' 1800 350 1202270 |-0.043| 0.065 | 0.040 | 0.130
W4024SS-17-C5210 | 2297 2400 400 150 | 2950 |-0.058| 0.077 | 0.046 | 0.170
W4010SS-42-C5212 883 33600 | 77500 [2550| 83 1000 300 100 | 1400 |-0.024| 0.040 | 0.027 | 0.080
W4016SS-2Z-C5212 | 1483 | 40 | 12 |(7.144|415| 2.5x1 13430} | {7910} [os0t| {853 86 (128| 48 | 18 |117 106| 11 |17.5 11 |PT1/8|1600|40.3|{70| 350 |34.1|150 |2100 |-0.038| 0.054 | 0.035 | 0.130 | 0.025 | 0.015 | 1680
W4025SS-17-C5212 | 2383 ' 2500 400 150 | 3050 |-0.060( 0.077 | 0.046 | 0.170

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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S Series: Blank shaft end

(Fine lead: Tube type)

Nut models: DFT

NSK

Cc1

[Olp J A Seals (two places) A1 1dl
X<

o1 cos

B AL T
T ’ N T

w al i i ‘ >

i
Center hole P A [
LB,
L Min. L,
L3 L; (Hardened) Ly

No case hardening

Lo

No case hardening

Nut type code: DFT

Center hole

6-X drill thru.,
C'bore Y x Z

$40 x 10, ¢40x12

Stroke S?‘reél Load Ball Ball Effectve bal turs Basﬁl?idg n:}ting PreIoadFriCtiondmue‘ Nut
Ball screw No. | Max. | dia. circler Tumns medan
da. dia. | " oynamid Static || N-cm [P Flange [
L-L, | d, | I | D, ox {kgf} e g€ |
! 1 ™ | Circuits| C. | Cu kef-eml "pTATG B L,
W4007SS-3D-C5Z10 507
WADIOSS-3D-CoZ10 | 807 52000 |137000|3630| 108
W4014SS-2D-C5Z10 | 1207 | 40 | 10 |6.350| 41 2.5%x2 82 (124| 47 | 18 193
W4018SS-3D-C5Z10 | 1607 {5300} {14000R{370H {11}
W4024SS-2D-C5210 | 2207
WADI0S5-5D-C5212 | 775 61000 |155000(4310| 138
W4016SS-3D-C5Z12 | 1375 | 40 | 12 |(7.144|415| 2.5x2 86 (128| 48 | 18 |225
WA4025SS-2D-C5212 | 2275 {6220} {15600} {440} {14}

Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B225

View X-X
B
Unit: mm 226
. . . . Permissible
dimensions Screw shaft dimensions Lead accuracy Run out rotational
speed
Bolt hole 0il hole] e [Shatft end, right] St end,left] Svrar |, = IDeviation| Variaton | Sf, | NAOD. | et | im.
Wl XYyl Z|ol|L|d|LL|d|L|L| T| /| v /| I J | K [N(rpm)
700 300 100 |1100-0.017{ 0.035 | 0.025 | 0.065
1000 300 100 | 1400 |-0.024| 0.040 | 0.027 | 0.080
102| 11 |17.5 11 |PT1/8|1400|40.3|60| 350 |34.4|120 |1870(-0.034| 0.054 | 0.035 | 0.100 | 0.025 | 0.015 | 1700
1800 350 120 {2270 |-0.043| 0.065 | 0.040 | 0.130
2400 400 150 2950 |-0.058 0.077 | 0.046 | 0.170
1000 300 100 | 1400 |-0.024| 0.040 | 0.027 | 0.080
106| 11 |17.5 11 |PT1/8|1600 |40.3|70|350|34.1|150 |2100 |-0.038| 0.054 | 0.035 | 0.130 | 0.025 | 0.015 | 1680
2500 400 150 | 3050 |-0.060| 0.077 | 0.046 | 0.170
B226



S Series: Blank shaft end

(Fine lead: Deflector type)‘

Nut model: ZFD

NSK

6-X drill thru.,

Cbore YX Z

Q
(Oil hole)

$40 x 10, ¢50x10

o 0 J [AH Seals (two places)
X=h
C0.5 Cc1l
C05 ‘ NI T
A T &I B $
I ¢
f ml |
Center hole Yl A [ Center hole
A
Ly Min. Ly
L3 L; (Hardened) Ly
No case hardening L No case hardening
0
Nut type code: ZFD
Basic load rating Friction torque,
Stroke [Screw Ball | Ball ' Nut
Max. |shaft|Lead| i circleEffectivel N {kgf} peload) e
Ball screw No. dia. dia ball i i N N- Qutside Overall
L-L | d BN d. | tums Dynamic| Static kgf) m " | Flange  |jag
v ' v " Ca Coa {kgflcm} D A G B L"
W4007SS-42Y-C5210 | 557
W4010SS-62Y-C5210 | 857 28400 | 93300 [2840| 83
W4014SS-32Y-C5210 | 1257 | 40 | 10 |(6.350(41.75 4 62 (104 40 | 18 |143
W4018SS-42Y-C5Z10 | 1657 {3010} {0520} {200} (8.5}
W4024SS-32Y-C5210 | 2257
W5007SS-12Y-C5210 | 557
Wo01055-3zv-C5210) - 857 43600 |122000{3240| 108
W5015SS-32Y-C5210 | 1357 | 50 | 10 |6.350|51.75 4 72 (114| 44| 18 |143
W5020SS-32Y-C5210 | 1857 {4450} 125000330} - {11}
W5026SS-32Y-C5210 | 2457

Remarks: 1. NSK support unit is recommended.

2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.

B227

View X-X
Unit: mm
. . . . Permissible
dimensions Screw shaft dimensions Lead accuracy Run out rotational
Bolt hole [0il hole| et | Shaft end, right| Shaft end,left| Seere |72, [Deiation| Varation| Saft | NitOD. | Fiete dsfre,e.dn
w, X |Y| Z Q Lo|d |L|L|d|L]|L T e, v, 1 J K IN(rpm)
700 300 100 | 1100 |-0.015/ 0.035 | 0.025 | 0.065
1000 300 100 | 1400 |-0.022| 0.040 | 0.027 | 0.080
82| 11 175 11 |PT/8|1400(40.360(350|35.1[120|1870[-0.032] 0.054 | 0.035 [ 0.100] 0.029 | 0.013 | 1670
1800 350 120 |2270-0.041| 0.065 | 0.040 | 0.130
2400 400 150 | 2950 |-0.056| 0.077 | 0.046 | 0.170
700 300 100 {1100 |-0.015/0.035 | 0.025 | 0.065
1000 | 1300]  [100]1400]-0.022] 0.040 | 0.027 [ 0.080
92| 11 175 11 |PT1/8|150050.360/400 |45.1 150 2050 ~0.034] 0.054 [ 0.035 [ 0.130]0.029 | 0.013 | 1350
2000 [ 400 | 150 | 2550 |-0.046/ 0.065 | 0.040 | 0.170
2600 500 200 | 3300 (-0.060| 0.093 | 0.054 | 0.220
B228



S Series: Blank shaft end

(Fine lead: Tube type)

‘ Nut models:ZFT

NSK

$45x 10, ¢50x10

OroJ TAH Seals (two places) M 1 ]g] 6-X drill thru.,
C'bore Y x Z
X<
e
c1l C05 ‘ _‘ C1
\ —] ’_
j g @75’ i1 : _‘ 3
1 Q
4 | (Oil hole)
Center hole A g Center hole
x<
L1
Ln Min. Ly
L3 L; (Hardened) Ly View X-X
No case hardening L No case hardening
Nut type code: ZFT
Unit: mm
i i i icti Permissibl
Stroke [Sorew Ball | Bajl | feietdurs | Basic oad rating e Nut dimensions Screw shaft dimensions Lead accuracy Run out iy
shaft|Lead| 1o leircle] T N {kgf} median
Ball screw No. | Max. |52 dia. (C1° urns ——IN ol S R speed
vl lal 1 1o ('13- x_ [Dynamic Static | .o N-cm |"  Flange | Bolt hole Oil hole|ngin. |Shaft end, right| Shaft end, left| Saere | oy Deviation| Variation et | ¥t00 | P | dm-n
| G “ | " | Circuits| C, | Ca fef-cm " TATG [ B L, W XY Z]OQ[L|&[LL|[d[L|L| T |6/ vw| 1 | J| K Nmpm
W4510SS-12-C5210 897 20900 | 77300 | 2260| 69 1000 300 100 | 1400 |-0.024 | 0.040 | 0.027 | 0.080
W4516SS-17-C5210 | 1497 | 45 | 10 |6.350| 46 | 25x1 3040y | rss0y |30y ) 88 (132( 50 | 18 {103 110{ 11 |17.5 11 |PT1/8|1600 (45.3|60|400 [39.4|150 |2150 (-0.0380.054 | 0.035 |0.130 | 0.025 | 0.015 | 1520
W4525SS-17-C5210 | 2397 2500 450 150 | 3100-0.060{ 0.077 | 0.046 | 0.170
W5010SS-12-C5210 897 1000 300 100 | 1400-0.024| 0.040 | 0.027 | 0.080
W5015SS-17-C5210 | 1397 31800 | 87400 {2450 78 1500 400 150 {2050 |-0.036| 0.054 | 0.035 | 0.130
50 | 10 |6.350] 51 | 25x1 93 ]135| 51| 18 {103 113| 11 |17.5 11 |PT1/8 50.3|60———44.4 0.025{0.015| 1370
W5020SS-12-C5210 | 1897 {3240} | {8910} |{250}| {8} 2000 400 150 | 2550 {-0.048 | 0.065 | 0.040 | 0.170
W5026SS-12-C5210 | 2497 2600 450 150 | 3200 |-0.062| 0.093 | 0.054 | 0.220
W5010SS-22-C5Z10 837 1000 300 100 | 1400 |-0.024 | 0.040 | 0.027 | 0.080
W5015SS-27-C5210 | 1337 57700 |175000{4020| 138 1500 400 150 | 2050 |-0.036 | 0.054 | 0.035 | 0.130
50 | 10 |6.350| 51 | 2.5x2 93 [135] 51 | 18 {163 113| 11 |17.5 11 |PT1/8 50.3|60———44.4 0.025|0.015| 1370
W5020SS-2Z-C5210 | 1837 {5890} {17800} {410} {14} 2000 400 150 | 2550(-0.048 | 0.065 | 0.040 | 0.170
W5026SS-22-C5210 | 2437 2600 450 150 {3200 |-0.062 | 0.093 | 0.054 | 0.220
Remarks: 1. NSK support unit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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NSK

B-I1-6.4 V Series

(1) VFA ball screws: Standard, low-priced FA ball
screws
OFeatures

®Accuracy: Ct7 grade

Ct7 grade series demonstrates high ball screw
performance for transporting mechanism of
Cartesian type robots and single axis actuators.

® High speed traveling
The high helix, 10 mm and 20 mm leads make high
speed feed possible.

®Functional shaft end configuration

Screw shaft outside surface is used for the support
bearing seat. Thus, the exclusive support unit
installed on the simple support side allows flexible
stroke. (Current support units can be used on the
fixed support side.)

Refer to Page B273 for details of support units.

@®Low price
Prices are 40% lower than other existing A series.

<Dimension tables
Dimension tables show shapes/sizes as well as
specification factors of shaft diameter/lead
combinations. Tables also contain data as shown
below:

@ | ead accuracy
Lead accuracy is Ct7 Grade.
T :Travel compensation
e, : Tolerance on specified travel
Uy - Travel variation
Refer to "Technical Description: Lead accuracy"
(Page B445) for details of codes.
@ Permissible rotational speed
dm-n : Limited by the relative peripheral
speed between the screw shaft

and the nut.
Critical speed : Limited by the critical speed of the
screw shaft. Critical speed varies
with the installation conditions.

Use under the lower permissible Y]

rotational speed. For details, see
"Technical description: Permissible
rotational speed" (Page B455).
Always operate below the permissible rotational
speed.

B232




V Series: Finished shaft end (Medium lead) Shaft diameter 12, Lead 10 VFA: Low price NSK ‘

VFA @12 x 10
4-4.5 drill thru.
-Labyri X i
2 Labyrlqth segls = Collar (14.5 dia.) #0.014]E]
Xo (Synthetic resin)
R 4drill 9deep 7 s
! T ]
M i C05 o5
! e I ER o}
; 38 sl - )
’F“ < },‘, —
1 i
78 A 55 [E] /.10 [G]
(Qil hole) = nit: mm
Min 180 110.014]Gl~ | |55 ML0x 1.0 ificati ‘
(Range of 12h8 dia.) 40 45 — View XX Ball screw specification
50 x< 0.008 - Shaft dia. XLead / Direction of turn 12 x10/Right
25 L, (Hardened) 30 30 15 Ball recirculation Return tube
Ly 45 Ball dia. / Ball circle dia. 2.381/12.5
Ls Root dia. 10.0
Effective turns of balls 2.5x1
Accuracy grade / Axial play code Ct7/S
) 3750
Basic load | DynamicC,
) {380}
rating
N { kgf} StaticC, 6480
g - (660}
Axial play 0.010 or less
Dynamic friction torque N-cm ~15
{kof-cm} {—0.15}
Spacer ball None
Factory pre-packed grease NSK grease LR3
Internal spatial volume of nut (cm?) 1.4
Unit: mm
Stroke Run Permissible rotational speedN(rpm)
Screw shaft length Lead accuracy out** —
Ball screw No. . Maximum Critical speed
Nominal 1t - - 8
(L:~Nut length) L L, L, T & Usoo Fixed - Simple support| ~ Fixed - Free
VFA1210C7S-410 250 260 310 365 410 0 0.085 0.052 0.100 3000 — —
VFA1210C7S-610 450 460 510 565 610 0 0.155 0.052 0.160 —_ 1300

Remarks 1. NSK support units WBK10-01A (square type, fixed support side), WBK12SF-01(simple support side), and WBK10-11
(round type, fixed support side) are recommended. WBK12SF-01 (on the simple support side) is a unit that supports
the shaft outside surface by the bearing.

2. NSK grease LR3 is recommended.
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V Series: Finished shaft end (Medium lead) Shaft diameter 15, Lead 10 VFA: Low price NSK ‘

VFA @15 x 10
: X ; 4-6 drill thru
2-Labyrinth seals 4 drill 12 deep :
éé (Synthtic resi) = {/]0.030]A] 0] 20.014]E]
= ‘ 125 gl o
| T - °f9 CH =i
C05 7[ 1 c03 05 cos & ﬂ
82 | 1RE i N / \
,7093 i Y i g’g_ H H% ‘\ —078
i A 7/
|
s A e ] 10
(Oil hole)
Min. 230 0.018 <! ML2X 10 34 _
(Range of 15h8 dia.) 40 715 — Unit: mm
52 View X-X Ball screw specification
25 L, (Hardened) 30 30 15 Shaft dia. X Lead / Direction of turn 15x10/Right
Ly 45 Ball recirculation Return tube
Ls Ball dia. / Ball circle dia. 3.175/15.5
Root dia. 12.2
Effective turns of balls 2.5x1
Accuracy grade / Axial play code Ct7/S
) 7070
Basic load | DynamicC,
' {720}
rating
N { kgf} StaticC, 12800
9 8 {1300}
Axial play 0.010 or less
Dynamic friction torque N-cm —~2.5
{kf-cm} {—0.25}
Spacer ball None
Factory pre-packed grease NSK grease LR3
Internal spatial volume of nut (cm’) 2.3
Unit: mm
Stroke Run Permissible rotational speedN(rpm)
Screw shaft length Lead accuracy out* —
Ball screw No. ) Maximum Critical speed
Nominal 1T, - - -
(L,-Nut length) L, L, L, T e, Usoo Fixed - Simple support|  Fixed - Free
VFA1510C7S-500 300 348 400 455 500 0 0.120 0.052 0.075 — 2600
VFA1510C7S-700 500 548 600 655 700 0 0.195 0.052 0.110 3000 —_ 1150
VFA1510C7S-1000 800 848 900 955 1000 0 0.310 0.052 0.180 2340 510

Remarks 1. NSK support units WBK12-01A (square type, fixed support side), WBK15SF-01(simple support side), and WBK12-11
(round type, fixed support side) are recommended. WBK12SF-01 (on the simple support side) is a unit that supports
the shaft outside surface by the bearing.

2. NSK grease LR3 is recommended.
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V Series: Finished shaft end (High helix lead) Shaft diameter 15, Lead 20 VFA: Low price NSK ‘

VFA @15 x 20
2-Labyrinth seals X 4 drill 12 deep 4-6 drill thru.
X3 [ Sty (HEER o0l Ol
=8 n 125 oi'é
T '
o5 1\ 1 o3 05 cos &
52 1ER ik EON I
18 iFcim RS T 2
L 7/
_%_JL
A G [£] /|10,
Min. 230 - x4 M12x1.0 Unit: mm
(Range of 15hG dia.) 75 Ball screw specification
0.008 _— Shaft dia. XLead / Direction of turn 15x20/Right
25 L, (Hardened) 30 30 15 - -
L, %5 Ball recirculation Return tube
L3 Ball dia. / Ball circle dia. 3.175/15.5
Root dia. 12.2
Effective turns of balls 1.5x1
Accuracy grade / Axial play code Ct7/S
) 4560
Basic load | DynamicC,
] {465}
rating
N { kgf} StaticC, 7730
9 = {790}
Axial play 0.010 or less
Dynamic friction torque N-cm —~25
{kgf-cm} {~0.25}
Spacer ball None
Factory pre-packed grease NSK grease LR3
Internal spatial volume of nut (cm?) 2.3
Unit: mm
Stroke Run Permissible rotational speedN(rpm)
Screw shaft length Lead accuracy out** —
Ball screw No. ) Maximum Critical speed
Nominal tf - - -
(L,-Nut length) L, L, L, T e Usoo Fixed - Simple support|  Fixed - Free
VEFA1520C7S-500 300 343 400 455 500 0 0.120 0.052 0.075 — 2630
VFA1520C7S-700 500 543 600 655 700 0 0.195 0.052 0.110 3000 —_ 1160
VFA1520C7S-1000 800 843 900 955 1000 0 0.310 0.052 0.180 2350 510

Remarks 1. NSK support units WBK12-01A (square type, fixed support side), WBK15SF-01(simple support side), and WBK12-11
(round type, fixed support side) are recommended. WBK12SF-01 (on the simple support side) is a unit that supports
the shaft outside surface by the bearing.

2. NSK arease LR3 is recommended.
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NSK

(2) RMA, RMS precision rolled miniature ball screws
OFeatures

@®Low prices
The screw shaft is processed by precision rolling,
and has come up to the accuracy grade of Ct7.

@Compact
Uses deflector ball recirculation for the compact
ball nut.

®Easy to handle

RMA series has a finished shaft end. They can be
used without further processing. It can be
combined with the exclusive support kit ‘Page
B291) and support units (current items are in Page
B273).

Shaft ends of the RMS Series are unprocessed
blank. It is necessary to design and machine prior to
use.

<Dimension tables
Dimension tables show shapes/sizes as well as
specification factors of shaft diameter/lead

combinations. Tables also contain the following
data:

®Lead precision
Lead precision is Ct7 Grade.
T :Travel compensation;
e, :Tolerance in specified travel;
Uy : Travel variation
Refer to "Technical Description: Lead precision”
(Page B445) for details of codes.

®Permissible rotational speed

dm-n : Limited by the relative peripheral
speed between the screw shaft and
the nut.

Critical speed : Limited by the critical speed of the
screw shaft. Critical speed varies
with the installation conditions.

Use under either, but the lower permissible

rotational speed. For details, see "Technical B

Description: Permissible rotational speed" (Page

B455).

Always operate below permissible rotational speed.

AR

o
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V Series: Finished shaft end (Fine lead) Dia.6, Lead 1

RMA: Precision rolled miniature NSK ‘
RMA @6 x1

X=H
0.3 M4 x 0.5 )
f| / N
ol | 100 < / \
L ©f o7y _ | |1 _ oo}
g RIS v S ' b
! §§ °§ \\\ 7 !
éé 2 \\2—3//
|_§_| g 7.5 8 & Unit: mm
35 X<1J 2-3.4 drill thru. Ball screw specification .
Not case hardened = Not case hardened 16 Shaft dia. XLead / Direction of turn 6 x1/Right
Max.7 15 Max.7 Ball recirculation Deflector
Ball dia. / Ball circle dia. 0.800/6.2
L4 (Hardened 15 6 i a
Lp0 Effective turns of balls 1x3
Accuracy grade / Axial play code Ct7/S
. 520
Basic load | Dynamic C,
i {55}
rating
N{kgf} | Static C 925
g " (95)
Axial play 0.020 or less
Dynamic friction torque N-cm ~1.0
{kof-cm} {—0.1}
Spacer ball None
Factory pre-packed grease Refer to the remarks.
Unit: mm
Stroke Run . .
Screw shaft length Lead accuracy out** Permissible rotational
Ball screw No. ) Maximum speed
Nominal - — — 1t
(Li~-Nut length) L L, Target compensation 7 | Deviation e, Variation Us, N(rpm)
RMA0601C7S-160 100 124 139 160 0 0.052 0.052 0.060 3000
RMAO0601C7S-260 200 224 239 260 0 0.085 0.052 0.090 3000

Remarks 1. NSK support bearing kit WBK04R-11 (round type, fixed support side) is recommended.
2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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V Series: Finished shaft end (Fine lead) Dia.8, Lead 1 RMA: Precision rolled miniature NSK ‘

RMA ¢8 x1
/ DN
c0.3 M6 X 0.75 Pt
| , \\
onh 1l 0o <t / \
| I | ooy . i - I ~ | I - =
5, 8 =8 _ N R
ik ES g N /
3% o3 ~o_1_-7
© o
bl < \\[\// y.
© T7)
9 7.5 \J
[c] S g X .
4 | X< 2-3.4 drill thru.
Not case hardened <> Not case hardened 18 -
Max.7 16 Max7 — Unit: mm
Ball screw specification
L1 (Hardened) 26 8 View X-X Shaft dia. XLead / Direction of tum 8x1/Right
L2+% Ball recirculation Deflector
Ball dia. / Ball circle dia. 0.800/8.2
Root dia. 7.3
Effective turns of balls 1x3
Accuracy grade / Axial play code Ct7/s
. _ 600
Basu:‘ load | Dynamic C, (60}
rating . 1550
N{kgf} | Static C, {130}
Axial play 0.020 or less
Dynamic friction torque N-cm ~1.0
{kgf-cm} {~0.1}
Spacer ball None
Factory pre-packed grease Refer to the remarks. |
Unit: mm
Stroke Run . .
Screw shaft length Lead accuracy out** Permissible rotational
Ball screw No. . Maximum speed
Nominal - — —
(L,~Nut length) L L, Target compensation T Deviation e, Variation Uy, tt N(rpm)
RMAO0801C7S-180 100 130 146 180 0 0.052 0.052 0.060 3000
RMAO0801C7S-280 200 230 246 280 0 0.085 0.052 0.090 3000

Remarks 1. The NSK round support kit WBKO6R-11 (fixed support side) is recommended.
2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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V Series: Finished shaft end (Fine lead) Dia.8, Lead 1.5

RMA: Precision rolled miniature NSK ‘
RMA ¢8 x1.5

0.3 M6 x 0.75 - L h
. RN
11 /’ \\
bl 2910 0 / \
I | N Q| o _ i _ || | I _ ]
NEHESIRGE _ 8 ™ ‘\ =+
it 2 N //
; A
6] 9 | 8§75 g & 7
4 | X< 2-3.4 drill thru.
Not case hardened <= Not case hardened 19 Unit: mm
Max.7 22 Max.7 Ball screw specification
Ly (Hardened) 26 8 . : Shaft dia. XLead / Direction of turn 8x1.5/Right
"% M Ball recirculation Deflector
Ly Ball dia. / Ball circle dia. 1.000/8.3
Root dia. 7.2
Effective turns of balls 1x3
Accuracy grade / Axial play code Ct7/S
. 810
Basic load | Dynamic C,
i {85}
rating
N {kgf} | Static C 1590
g ™ {160}
Axial play 0.020 or less
Dynamic friction torque N-cm ~1.0
{kof-cm} {—0.1}
Spacer ball None
Factory pre-packed grease Refer to the remarks.
Unit: mm
Stroke Run . .
Screw shaft length Lead accuracy out** Permissible rotational
Ball screw No. . Maximum speed
Nominal - — —
(L;-Nut length) L L, Target compensation T Deviation e, Variation Us, tt N(rpm)
RMAO0801.5C7S-180 100 124 146 180 0 0.052 0.052 0.060 3000
RMAO0801.5C7S-280 200 224 246 280 0 0.085 0.052 0.090 3000

Remarks 1. The NSK round support kit WBKO6R-11 (fixed support side) is recommended.
2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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V Series: Finished shaft end (Fine lead) Dia.8, Lead 2 RMA: Precision rolled miniature NSK ‘

RMA ¢8 x 2
X=h
IA'A : /{}\ N
M6 X 0.75 g S
0.3 T
| , \\
of 1l 0o (o o / \
g ] oA% _ ] -9 _ | o | _ [<¢]
58 v 8 _ NEE IR
il S 2 \ ,
== oQ \\\ e
(IDI % \\2—3’//
5 5 y
9 | § |75 \J
4 X< 2-3.4 drill thru.
Not case hardened <> Not case hardened 20
Max.7 26 Max.7 )
Unit: mm
L1 (Hardened) 26 8 View X-X Ball screw specification .
L +(2) - Shaft dia. XLead / Direction of turn 8Xx2/Right
2 Ball recirculation Deflector
Ball dia. / Ball circle dia. 1.200/8.3
Root dia. 7.0
Effective turns of balls 1x3
Accuracy grade / Axial play code Ct7/S
. ) 1070
Basic load | Dynamic C,
) {100}
rating
N {kgf} | Static C 1950
g - (180}
Axial play 0.020 or less
Dynamic friction torque N-cm ~1.0
{kof-cm} {—0.1}
Spacer ball None
Factory pre-packed grease Refer to the remarks.
Unit: mm
Stroke Run . .
Screw shaft length Lead accuracy out** Permissible rotational
Ball screw No. ) Maximum speed
Nominal - —
(L;-Nut length) L L, Target compensation T Deviation e, Variation Usy tt N(rpm)
RMAO0802C7S-180 100 120 146 180 0 0.052 0.052 0.060 3000
RMAO0802C7S-280 200 220 246 280 0 0.085 0.052 0.090 3000

Remarks 1. The NSK round support kit WBKO6R-11 (fixed support side) is recommended.
2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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V Series: Finished shaft end (Fine lead) Dia.10, Lead 2 RMA: Precision rolled miniature NSK ‘
RMA @10 x2
) 30°
X=h 3 0
E; \
*
03 M8 x 1.0 /’.:S‘))\
Il / ’ AN
o | | o 89 oo [Te) ] [T} // \\
. c= 0 —
_—&——i-i— —OICI) - 1 v__'§ - 52 _’__{_ _;_+ '(:I
a on Q \ /
A 33 3 N /
% % Sl
s | |z \euEad
6] 12 | 8| 9 |8 X
5 | X< 4-4.5 drill thru.
Not case hardened <= Not case hardened 22 Unit: mm
Max.7 28 Max.7 Ball screw specification
L1 (Hardened 39 10 . Shaft dia. XLead / Direction of turn 10x2/Right
( ) +2 M Ball recirculation Deflector
Lp© Ball dia. / Ball circle dia. 1.200/10.3
Root dia. 9.0
Effective turns of balls 1x3
Accuracy grade / Axial play code Ct7/S
. 1210
Basic load | Dynamic C,
) {125}
rating
N {kgf} | Static C 2510
g ™ (255}
Axial play 0.020 or less
Dynamic friction torque N-cm ~1.0
{kof-cm} {—0.1}
Spacer ball None
Factory pre-packed grease Refer to the remarks.
Unit: mm
Stroke Run . .
Screw shaft length Lead accuracy out** Permissible rotational
Ball screw No. _ Maximum speed
Nominal - — —
(Li~-Nut length) L L, Target compensation 7 | Deviation e, Variation Usy Lt N(rpm)
RMA1002C7S-250 150 173 201 250 0 0.085 0.052 0.070 3000
RMA1002C7S-350 250 273 301 350 0 0.085 0.052 0.100 3000

Remarks 1. NSK support kit WBK08-01 (round type, fixed support side) and WBK08-11 (round type, fixed support side) are
recommended.

2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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V Series: Finished shaft end (Fine lead) Dia.12, Lead 2

RMA: Precision rolled miniature NSK ‘
RMA @12 x2
30 30°
% N
c0.3 M10x1.0 _ _\Q)K
. // | =~
11 / , \\\
Il 0o /
S s 1 -_— Bl - S s
1
i 8 \ J
o9 SN
o
[6] 15 | gl LLo \
5 | X< 4-4.5 drill thru.
Not case hardened <= Not case hardened 24 Unit: mm
Max.7 28 Max.7 Ball screw specification
Shaft dia. XLead / Direction of turn 12 x2/Right
Ly (Hardened 45 15 ;
( ) +2 M Ball recirculation Deflector
Ly Ball dia. / Ball circle dia. 1.200/12.3
Root dia. 11.0
Effective turns of balls 1x3
Accuracy grade / Axial play code Ct7/S
] 1350
Basic load | Dynamic C,
) {135}
rating
N {kgf} | Static C 3190
g - (325}
Axial play 0.020 or less
Dynamic friction torque N-cm ~1.0
{kof-cm} {—0.1}
Spacer ball None

Factory pre-packed grease Refer to the remarks.

Unit: mm
Stroke Run . .
Screw shaft length Lead accuracy out** Permissible rotational
Ball screw No. i Maximum speed
Nominal - —

(L,-Nut length) L L, Target compensation T Deviation e, Variation Us, tt N(rpm)

RMA1202C7S-250 150 162 190 250 0 0.060 0.052 0.070 3000
RMA1202C7S-350 250 262 290 350 0 0.085 0.052 0.100 3000

Remarks 1. NSK support unit WBK10-01A (square type, fixed support side) and WBK10-11 (round type, fixed support side) are
recommended.

2. Only rust preventive oil is applied at time of delivery. Please apply lubricant (oil or grease) before use.
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V Series: Blank shaft end

(Fine lead)

RMS: Precision rolled miniature

NSK

¢6x1, $8x1, ¢8x1.5
P8 x2, $10x2, ¢$p12x2

30 30°
7 DN\ \
R VRN X
//’I_\\\ //’I_\\\
/’ \\ /’ \\
< / ! < / !
S| - e = S| —+H—- - =

2-3.4 drill thru. 4-4.5 drill thru.
. H ] . H ]
View X-X View X-X

(For screw shaft of 6 and 8 dia.) (For screw shaft of 10 and 12 dia.)

B
254

Unit: mm

Run |Permissible
out®* | rotational

Nut dimensions Screw shaft dimensions Lead accuracy

Effective Overall Target iati iati
hrondiongth Shaft end o Deviation | Variation U speed
D | A H| B | L | W L, L d, L, T e, Uano N (rpm)

12 | 24 | 16 | 35| 15 | 18 250 50 4 300 0 0.085 | 0.052 | 0.09

14 | 27 | 18 16 | 21

15| 28 | 19 | 4 22 | 22 250 50 6 300 0 0.085 | 0.052 | 0.09 3000

16 | 29 | 20 26 | 23

18 | 35 | 22 27 290 60 8 350 0 0.085 | 0.052 | 0.10

(4]
N
[es]

X=h
ke IG
c0.3 c03
I L 8
o1 83
B“n_ _?‘?g - T ) 4 - -
Al
5
(6]
B x<
Not case hardened <= Not case hardened
Max.7 Ln Max.7
Lt (Hardened) Ly (Anti-carburizing area)
+5
LogO
Basic load rating
Stroke | Shaft Ball |Ballcircle| Root |Effectiv N kot Axial
Ball screw No. Max. | dia. | Lead dia. dia. dia. | etums - - - — play
LeL, d | D, d, d |ofballs Dynamic | Static |Dynamic| Static Max.
G Coa C, Coa
RMS0601C7S-300 235 6 1 0.800 | 6.2 5.3 8 520 925 55 95 | 0.02
RMS0801C7S-300 234 1 0.800 | 8.2 7.3 600 | 1290 60 130
RMS0801.5C7S-300 228 8 1.5 | 1.000 | 8.3 7.2 3 810 | 1590 85 160 | 0.02
RMS0802C7S-300 224 2 1.200 | 8.3 7.0 1070 | 1950 | 110 200
RMS1002C7S-350 262 10 2 1.200 |10.3 9.0 & 1210 | 2510 | 125 255 | 0.02
RMS1202C7S-350 262 12 2 1.200 |12.3 |11.0 3 1350 | 3190 | 135 325 | 0.02

20 | 37 | 24 29 290 60 10 350 0 0.085 | 0.052 | 0.10

(&)
N
[es)

Remarks 1. NSK support unit or support kit is recommended.
2. Only rust preventive agent is applied at time of delivery. Please apply lubricant (oil or grease) before use.
3. Seal is not installed.
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B-I-6.4 Rolled Ball Screw R Series
(1) Product classification

NSK rolled ball screws are classified by nut model as shown in Table I-6.4.
Table I-6°4 Classification of rolled ball screws

Recirculation Lead

Nut model Nut shape system classification Page
Fine,
Flanged, Return tube | medium
RNFTL Tube projecting type type lead B257
High
helix lead | B261
Fine,
Flanged Return tube | medium
RNFBL Circular type lead B263
V-thread
RNCT (no flange) Return tube | Fine lead | B265
Projecting tube type type
Small,
RNSTL Square type Return tube | medium
type leads B267
End cap High helix
| Flanged type lead B269
RNFCL i Circular
Ultra high
helix lead | B271

(2) Features

@ Short delivery time: R Series is standardized, and available
in stock.

®|nterchangeable 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 (from Page
B257 ~ B272).

®|ow prices: Screw shaft is processed by rolling. This is
why prices are lower than those of precision types.

e®Abundant series: There are 128 types of nut assembly
combinations in the series. Each combination has two to
three different lengths in screw shaft.

(3) Accuracy

Olead accuracy: Ct10 grade (;0,=0.210).
Refer to "Technical Description: Accuracy" (*age B445) for
details.

B255

<Axial play: Varies with internal specification. Refer to the
dimension tables (Page B257).
<>Run out of screw shaft center: Ct10 grade

(4) Nut installation
Refer to "Technical Description: Installation” (Page B477).

(5) Shaft end machining

It is necessary to machine screw shaft end of the
rolled ball screw.

Refer to "Configuration of rolled ball screw shaft end" (Page
B29) if you use standard support unit. Refer to "Technical
Description: Shaft end machining" (Page B480) for
procedures and precautions.

(6) Rust prevention
Rust prevention agent is applied at time of delivery. But
special surface treatment is not given to these ball screws.



NSK

NSK furnishes treatment such as phosphate coating or

electrolysis low temperature chrome plating on request.
(7) Reference number

Reference number of rolled ball screw is described below.

Please use reference number to order, or for a price inquiry.

Nut assembly (example)

Product code (rolled nut)

RNFTL 2510 A5 S

Nut model

FTL, FBL, STL,

CT, FCL

Screw shaft diameter (mm)

3

Seal code S: With seal
No code: Without seal

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

Internal design code

Lead (mm)

Screw shaft (example)

RS2

510

20

Product code (Rolled screw shaft)

Screw shaft diameter (mm)

Screw shaft length (x 100 mm)

Internal design code

Lead (mm)
(8) Combinations of shaft diameter/lead
Combinations are shown below in Table I-6.5. The table
also indicates nut model codes and page numbers to be
referred.
Table I-6.5 Combinations of shaft diameter/lead
Shaft Lead
diameter | 3 4 5 6 8 10 12 16 | 20 | 25 | 32 | 40 | 50 | 64 | 80
OBx1 OB257@ B3
10 | Amss
12 OB @ B263 08251 OB2%9
O 8257 @B263| OB @823
14 PN m ) P m
15 OB2%9
16 [e]5] OB51 OB
OBy
OB @ 8253
e B I8T]
20 OB%57 @ B263 Og257 @ 8263 OB2L OBt
A\B265 18267 8267 OB2%9
o5 08257 @ B3 0BT @826 OBt OBt
AB6IBAT A\B265 18267 OB2%9
28 0BT @ B263
AB65 18267
32 0829 @ 8253} Ot OBt
/\B265 1 B267] OB2%9
36 082 @ B263
A\B265 18267
40 OB AB2S OB1. OB
OB259
0829
9 ARSOIE
50 0829 0829 OB2%9
ABS

O :RNFTL ®:RNFBL A:RNCT O:RNSTL O:RNFCL
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Rolled ball screws Tube type : Flanged nut (fine, medium Iead)‘ Nut model: RNFTL NSK ‘

Oil hole Q A
0 30°
Arbor 3 0
. 5-X drill thru.
[- _ ]|
11 I _ L (H / N ”
gl .
S ® B -8 > 5 P 8 s I 8
===l = == — 1"
R/ Ls
B G
|
Ln w
_ 258
Unit: mm
Shaft | Lead | Ball ciBrg:Ie Root s of balls N Basic load ratin{gf( i Axial Ball nut dimensions Arbor Screw shaft
Ball nut No. d:ja. | déa. dia. d(l;i. u)r(ns Bynamic| Static Dynamig Static &'Z))(/ Outside Flange Length| Bolt hole | Qil hole | Projecting tube | %% | Bore | Standard length | Screw shaft
" d, " | Circuits C. Cos C, Coa ‘ D | A G| B | L | W| X 0 ulv| rR| d d L, No.
RNFTL 1003A3.5 10 3 [2.381] 10.65 | 8.1 | 3.5x1 3780 6730 385 685 0.10 20 | 40 | 15 6 | 34 | 30 | 4.5|M3x0.5| 15 | 15 7 8.1| 6.1 | 400 | 800 RS1003A**
RNFTL 1006A2.5S 10 6 [2.381] 10.65| 8.1 | 2.5x1 2830 4810 290 490 0.10 20 | 40 | 15 6 | 36 | 30 | 4.5|M3x0.5| 15 | 15 5 8.1| 6.1 | 400 | 800 RS1006A**
RNFTL 1208A2.5S 12 8 |2.778/12.65| 9.6 | 2.5x1 3730 6560 380 670 0.10 25 | 45 | 19 8 | 46 | 35 | 4.5|M3x0.5] 19 |18 7 9.6 | 7.6 | 400 | 800 RS1208A**
RNFTL 1404A3.5S 14 4 [2.778| 14.5 11.5] 3.5x1 5370 10800 545 1100 0.10 25 | 50 | 19 | 10| 43 | 40 [ 4.5] M6x1 | 19 | 20 7 | 11.5] 9.5| 500 [ 1000 RS1404A**
RNFTL 1405A2.5S 14 5 [3.175] 14.5 11.0 | 2.5x1 5260 9720 535 990 0.10 30 | 50 | 22 | 10 | 45 | 40 | 4.5]| M6x1 | 22 | 21 8 | 11.0| 9.0 | 500 | 1000 RS1405A**
RNFTL 1610A2.5 *x
RNETL 1610A2.5S 16 10 |3.175| 16.75 | 13.3 | 2.5x1 5660 11500 575 1180 0.10 30 | 53 | 23 | 10| 54 | 41 | 55| M6x1 | 23 |22.5 8 | 13.3| 11.3 | 500 | 1000 | 1500 | RS1610A
RNFTL 1808A3.5 18 8 |4.762| 18.5 13.6 | 3.5x1 | 13200 | 25800 1350 2630 0.15 34 | 63 | 27 | 12| 58 | 49 | 6.6| M6x1 | 27 |27 | 14 | 13.6 | 11.6 | 500 | 1000 | 1500 | RS1808A**
RNFTL 1808A3.5S ) ) ) ) ) ) ) )
RNFTL 2005A2.5 o
RNETL 2005A2.5S 20 5 |[3.175| 20.5 17.0 | 2.5x1 6360 14200 650 1450 0.10 40 | 60 | 28 | 10 | 46 | 50 | 45| M6x1 | 28 |27 | 10 | 17.0 | 14.6 | 500 | 1000 | 2000 | RS2005A
RNFTL 2010A2.5 20 10 |4.762| 21.25 | 16.2 | 2.5x1 | 10900 | 21800 1110 2220 0.15 40 | 67 | 30 | 12 | 59 | 53 | 6.6 M6x1 | 30 |29 | 12 | 16.2 | 13.8 | 500 | 1000 | 2000 | RS2010A**
RNFTL 2010A2.5S ) ) ) ) ) ) ) )
RNFTL 2505A5
25 5 |3.175| 25.5 22.0| 2.5x2 | 12800 | 36300 1310 3710 0.10 42 | 71 | 28 | 12 | 66 | 57 | 6.6 M6x1 | 28 |31 | 10 | 22.0 | 19.6 | 1000 | 2000 | 2500 | RS2505A**
RNFTL 2505A5S
EZIEPI: 22182223 2.5x1 | 17500 | 35200 1790 3590 44 | 80 | 34 | 15| 62 | 62 |9 M6x1 | 34 |37 | 17
RNETL 2510A5. 25 10 |6.35 | 26 19.0 0.20 19.0 | 16.6 | 1000 | 2000 | 2500 | RS2510A**
RNFETL 2510A5S 2.5x2 | 31800 | 70300 3240 7170 44 | 80 | 34 | 15| 92 | 62 |9 M6x1 | 34 |37 | 17
Remarks 1. Protruding portion of the tube does not have any interference with the ball nut housing if its dimensions Remarks 4. Nut assembly with arbor and the screw shaft are separated at time of delivery.
corresponding to U and V are large enough. 5. At the end of the screw shaft reference number where marked with "**", fill with the value obtained by dividing the
2. The actual entire screw shaft length may become slightly longer than nominal length Ls due to manufacturing standard screw shaft length by 100 mm.
tolerance. 6. Items in stock are not applied surface treatment. NSK provides treatment such as phosphate coating on request.

3. Seal is contained in the nut. Therefore, the external dimensions of those with a seal are the same as those without.
In the side view drawing of ball nut, the above of the center line is with seal, and beneath is without seal.
Seal for those with the shaft diameter of 14 mm or less is made of synthetic resin. Seal for those of 16 mm or over is
a "Brush-seal."
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Rolled ball screws Tube type : Flanged nut (fine, medium Iead)‘ Nut model: RNFTL NSK ‘

Oil hole Q 3
0 30°
Arbor 3 0
X 5-Xdrill thru.
___[ il _ T Q\\\\\\\\\\u m//,,,///////
o 5/ a - - - H— — —
3 ® 8 > 0RO 8
=/ Ls
B
=
Ly w
Unit: mm
Shaft | Lead | Ball c'Brg:Ie RO |Ltums of bats Basic load rating Axial Ball nut dimensions Arbor Screw shaft
. h i - ki _ _
Ball nut No. d';‘- | déa' dia. d('ja' Tlu;n.s Dynamic| Static Dynanﬂig ft Static '5::)3(/ Outside Flange Length| Bolt hole | Oil hole| Projecting tube | °5% | Bore |  Standard length | Screw shaft
: d, " | Circuits C C.. c C.. ‘ D | A 6| B | L | wilx Q ul v| R | d d, L, No.
Emi;t ;2822323 2.5x1 7430 20300 760 2070 50| 79 | 33| 15| 55 | 65 | 6.6 M6x1 | 33| 34| 10
RNETL 2806A5. 28 6 |[3.175| 28.5 | 25.0 0.10 25.0| 22.6 | 1000| 2000 | 2500| RS2806A**
RNETL 2806A5S 2.5x2 | 13500 | 40600 1380 4140 50| 79 | 33| 15| 79 | 65 | 6.6| M6x1 | 33| 34| 10
RNFTL 3210A5
RNFTL 3210A5S 32 10 |6.35 | 33.75| 27.0 | 2.5x2 | 35700 | 92200 3640 9410 0.20 55| 97| 39 | 18| 97 | 75| 11| M6x1 | 39 | 42| 17 | 27.0 | 24.6 | 1000| 2000 | 3000| RS3210A**
Em:zlt ggigﬁggs 2.5x1 | 21000 | 51000 2140 5200 60 | 102 | 42 | 18| 68 | 80 | 11 | M6x1 | 42 | 46 | 17
RNETL 3610A5. 36 10 [6.35 | 37 30.0 0.20 30.0 | 27.6 | 1000| 2000 | 3000 | RS3610A**
RNFTL 3610A5S 2.5x2 | 38100 | 102000 | 3890 | 10400 60 | 102| 42 | 18| 98 | 80 | 11 | M6x1 | 42| 46 | 17
RNFTL 4010A7
RNETL 4010A7S 40 10 [6.35 | 41.75| 35.0 | 3.5x2 | 53500 | 164000 | 5460 | 16800 | 0.20 65 | 114 | 44 | 20| 120| 90 | 14| M6x1 | 44| 50| 20 | 35.0 | 31.8 | 2000| 3000 | 4000| RS4010A**
RNFTL 4512A5
RNETL 4512A5S 45 12 |7.144| 46.5 | 39.0 | 2.5x2 | 49600 | 147000 | 5060 | 15000 | 0.23 70 | 130 | 47 | 22| 116 | 100| 18 | M6x1 | 47 | 55| 20 | 39.0 | 35.8 | 2000| 3000 | 4000| RS4512A**
RNFTL 5010A7
RNFTL 5010A7S 50 10 [6.35 | 51.75| 45.0 | 3.5x2 | 59500 | 205000 | 6060 | 21000 | 0.20 80 | 140 | 52 | 22| 122 | 110| 18 | M6x1 | 52 | 59| 20 | 45.0 | 41.8 | 2000| 3000 | 4000| RS5010A**
RNFTL 5016A5
RNFTL 5016A5S 50 16 [9.525| 52 42.0 | 2.5x2 | 99900 | 293000 | 10200 | 29900 | 0.23 85 | 163 | 57 | 28| 146 | 125| 22 | M6x1 | 57 | 63 | 25 | 42.0 | 38.8 | 2000| 3000 | 4000| RS5016A**
Remarks 1. The protruding portion of the tube does not interfere with nut housing if its corresponding dimensions to U and V are Remarks 4. Nut assembly with arbor and the screw shaft are separated at time of delivery.
large enough. 5. At the end of the screw shaft reference number where marked with "**", fill with the value obtained by dividing the
2. The actual screw shaft length may become slightly longer than nominal length of Ls due to manufacturing tolerance. standard screw shaft length by 100 mm.
3. The seal is contained in the nut. Therefore, the external dimensions of those with a seal are the same as those 6. Items in stock are not applied surface treatment. NSK provides treatment such as phosphate coating on request.

without.
In the side view drawing of the nut, the above of the center line is with seal, and beneath is without seal.
Seal is "BBrush-seal".
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\ Rolled ball screws

Tube type : Flanged nut (High helix Iead)‘

Qil hole Q

Nut model: RNFTL

NSK

Arbor 4-X drill thru.
g
NSRS I 8§ > , >> >
| Q@ﬁ/
J U 7] \5
B
Ln w
shaft | Lead |Balldia| B3 |Root di e pasio load rathg
. : oot dia.| Axial
Ball nut No. dia. ciele Turns N __ o} ey
d | D, d. d X Dynamic| Static [Dynamic| Static | oo
n Circuits C Con C. Ca
RNFTL 1212A3 12 12 | 2.381|12.65| 10.1 |1.5x2 |3360|6270| 340 | 640 | 0.10
RNFTL 1616A3
1 1 2.778| 16. 13. 1. 24 1
RNETL 1616A3S 6 6 8| 16.65 3.6 5 x 880 | 9650 | 500 | 985 | 0.10
RNFTL 2020A3
RNFETL 2020A3S 20 20 | 3.175|20.75| 17.3 |1.5 x2 | 7010 {15400/ 715 |1570| 0.10
RNFTL 2525A3
RNETL 2525A3S 25 25 | 3.969| 26 22.0 |1.5 x2|10500{24100( 1070 {2450 0.12
RNFTL 3232A3
RNETL 3232A3S 32 32 | 4.762|33.25| 28.0 |1.5 x 2 |15300({37100( 1560 {3780 | 0.15
RNFTL 4040A3
40 40 | 6.35 |41.75| 35.0 |1.5 x 2 |24400({61600| 2490 {6280 | 0.20
RNFTL 4040A3S

Remarks 1. Protruding portion of the tube does not have any interference with the ball nut housing if its dimensions corresponding

to U and V are large enough.

2. The actual entire screw shaft length may become slightly longer than nominal length Ls due to manufacturing tolerance.

3. Seal is contained in the nut. Therefore, the external dimensions of those with a seal are the same as those without.
In the side view drawing of ball nut, the above of the center line is with seal, and beneath is without seal.

Seal for those with the shaft diameter of 14 mm or less is made of synthetic resin. Seal for those of 16 mm or over is a

"Brush-seal."
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7E It
£l o |
e A\ i
O I
Ls
B
Unit: mm 22
Ball nut dimensions Arbor Screw shaft
Ouside  Flange  [Length Bolt hole | Oil hole | Projecting tube | %% | Bore |  Standard length
Screw shaft No.
plalele||wlx]| o |[ulVv|r]a]a L
24 |44 |17| 8 |44 | 34| 45M3x0.5 17| 16| 5 (10.1| 8.1] 400 800 RS1212A**
30 |55(22|10|50 | 43| 6.6/M6 x1| 22 | 22| 7 |13.6/11.6] 500 1000 1500 |RS1616A**
35|68(25(12 |59 | 52| 9 [M6x1| 25|27 | 8 |17.3|14.9] 500 1000 2000 | RS2020A**
4580311269 | 63| 9 |[M6x1| 31|32|10(22.0{19.6/ 1000 2000 2500 | RS2525A**
55 |100{ 37|15 |84 | 80|11 [M6 x1| 37 | 40| 12 |28.0|25.6| 1000 2000 3000 | RS3232A**
70 [12046|18 |103| 95(14 (M6 x 1| 46 | 49| 15|35.0|31.8| 2000 3000 4000 | RS4040A**

Remarks 4. Nut assembly with arbor and the screw shaft are separated at time of delivery.
5. At the end of the screw shaft reference number where marked with "**", fill with the value obtained by dividing the

standard screw shaft length by 100 mm.

6. Items in stock are not applied surface treatment. NSK provides treatment such as phosphate coating on request.
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Rolled ball screws Return tube type, embedded -tube, Flanged (Fine, medium Iead)‘ Nut model: RNFBL NSK |

Oil hole Q

L 45
Seals (both ends) 4-X drill thru.
8
BEi Arbor
| <N
I o
r H‘ ! _ / Kl 0
~ D
( A il s 2 AN | -
s NI 88 ih—— - - ©
L__ L] - L_l__ A
WANE = | 3 @ i
/ L
B (c) H
Ln w
Unit: mm
h Lead |Balldia.| Ball . |Effective trns Basic load rating ) Ball nut dimensions Arbor Screw shaft
Ball nut No Sdizﬂ ea al dia circle Root dia. Turns N) {kgf} A)Igal Oufde Flange Length | Bolt hole Oil hole Outide [ Bore | Standard length B
. d I D dia. d X |Dynamic| Static [Dynamic| Static ,5| a>)</ i Screw shaft No.
" d, ' Circuits C, Co C, Coa ) D A H B L) W| X Q T d, d, L
RNFBL 1006A2.5S 10 6 2.381| 10.65 8.1 | 2.5X1 | 2830 | 4810 | 290 490 0.10 26 42 29 8 [36] 3[34]|45 |M3x05/50]| 81| 6.1 400 800 RS1006A**
RNFBL 1208A2.5S 12 8 2.778| 12.65 9.6 | 2.5X1 | 3730| 6560 | 380 670 0.10 29 45 32 8 |44| 3 [37| 45 |M3X05|/55| 9.6| 7.6| 400 800 RS1208A**
RNFBL 1404A3.5S 14 4 2.778| 145 115 | 3.5x1 | 537010800 | 545 | 1100 | 0.10 31 50 37 10 |40 4 | 40| 45 [ M6 X1 5.0|115| 9.5| 500 1000 RS1404A**
RNFBL 1405A2.5S 14 5 3.175| 14.5 11.0 | 25Xx1 | 5260 | 9720 | 535 990 0.10 32 50 38 10 [40| 4 | 40| 45 | M6 X1 5.0 |11.0| 9.0] 500 1000 RS1405A**
RNFBL 1808A3.5S 18 8 4.762| 18.5 13.6 | 3.5x1 |13200| 25800 | 1350 | 2630 | 0.15 50 80 60 12 |61| 4 | 65| 6.6 | M6 X1 6.0 [13.6 | 11.6 | 500 1000 1500 | RS1808A**
RNFBL 2005A2.5S5| 20 5 3.175| 20.5 17.0 | 2.5X1 | 6360 | 14200 | 650 | 1450 | 0.10 40 60 | 46 10 [40| 4 | 50| 45 [ M6 X1 5.0 /17.0][14.6| 500 1000 2000 | RS2005A**
RNFBL 2010A2.5S| 20 10 4.762| 21.25 | 16.2 | 2.5X1 [10900{ 21800 | 1110 | 2220 | 0.15 52 82 64 | 12 |61| 5| 67| 6.6 | M6 X1 6.0 |16.2 | 13.8| 500 1000 2000 | RS2010A**
RNFBL 2505A2.5S 2.5X1 | 7070|18200| 720 | 1850 40 -
RNFBL 2505A5S 25 5 3.175| 25.5 22.0 25x2 12800] 36300 | 1310 | 3710 0.10 43 67 50 10 55| 4 | 55| 55 |M6x1 5.0 (22.0|19.6 | 1000 2000 2500 | RS2505A
RNFBL 2510A2.5S 2.5X1 [17500] 35200 | 1790 | 3590 66 x
RNEBL 2510A5S 25 10 6.35 26 19.0 25x2 31800 70300 | 3240 | 7170 0.20 60 96 72 15 06 | 5(178] 9.0 |[M6x1 7.5(19.0|16.6 | 1000 2000 2500 | RS2510A
RNFBL 2806A2.5S 2.5X1 | 7430| 20300 | 760 | 2070 47 o
RNFBL 2806A5S 28 6 3.175| 28.5 25.0 25x2 113500 40600 | 1380 | 4140 0.10 50 80 60 12 55 | 5|65] 6.6 | M6x1 6.0 | 25.0 | 22.6 | 1000 2000 2500 | RS2806A
RNFBL 3210A2.5S 2.5X1 [19700[ 46100 | 2010 | 4700 67 o
RNFBL 3210A5S 32 10 6.35 33.75 | 27.0 25x2 135700 92200 | 3640 | 9410 0.20 67 | 103 | 78 15 A 5]185] 9.0 | M6 x1 7.5 |27.0|24.6| 1000 2000 3000 | RS3210A
RNFBL 3610A2.5S 2.5X1 [21000]{ 51000 | 2140 | 5200 69 o
RNFBL 3610A5S 36 10 6.35 37 30.0 25x2 138100/102000] 3890 110400 0.20 70 | 110| 82 17 99| 5190(11.0 | M6 x1 8.5 (30.0|27.6| 1000 2000 3000 | RS3610A
RNFBL 4010A5S 40 10 6.35 | 41.75 | 35.0 | 2.5X2 [40100{116000{ 4090 | 1190 | 0.20 76 | 116 | 88 17 [99| 5| 96(11.0 | M6 X1 8.5 [35.0 [ 31.8 | 2000 3000 4000 | RS4010A**
Remarks 1. The actual screw shaft length may be slightly longer than nominal length Ls due to manufacturing tolerance. Remarks 4. Iltems in stock are not applied surface treatment. NSK provides treatment such as phosphate coating on request.
2. Nut assembly with arbor and screw shaft are separated at time of delivery. 5. Seal for those with the shaft diameter of 14 mm or less is made of synthetic resin. Seal for those with 16 mm or
3. The value obtained by dividing the standard screw length by 100 mm will be entered at the end of the reference larger is "Brush-seal."

number where marked with "* *."
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Rolled ball screws Return tube type, Nut with V-thread, (Fine Iead)‘ Nut model: RNCT NSK ‘

Seals (both ends) Arbor
T
f \‘
S IL
SREE =\/= 8| §] - - - —— - 8
L N [
B
U Ls
Unit: mm
shaft | Load |Ball di Cﬁi','e A—— E-R—e.‘giﬁgms (NB)aSiC load rati{rllgf} Axial Ball nut dimensions Seal dimensions Arbor Screw shaft
Ball nut No dia. dia. x ) - . - play Outsie Flange Length | Projecting tube |Diameter Thickness| ®4f5i% | Bore | Standard length
d I D d Dynamic| Static |Dynamic| Static | pax. : Screw shaft No.
! dn Circuits | “C. | Ca C. | G D M B L |u| Vv|rR| s | T]|d/]ad L,
RNCT 1003A3.5 10 & 2.381| 10.65 8.1 3.5x1 | 3780 | 6730 | 385 685 0.10 20 | M18x 1 10 38 15) 15| 7 81 | 6.1 400 800 RS1003A**
RNCT 1404A3.5S 14 4 2.778| 14.5 11.5 3.5x1 | 5370 {10800 | 545 | 1100 | 0.10 25 | M24x 1 10 43 19| 20| 7 11.5| 9.5 | 500 1000 RS1404A** 266
RNCT 1405A2.5S 14 5 3.175| 14.5 11.0 25x1 | 5260 | 9720 | 535 990 0.10 30 | M26x 1.5| 10 45 22| 21| 8 11.0| 9.0 | 500 1000 RS1405A**
RNCT 1808A3.5 18 8 4.762| 18.5 13.6 3.5x1 |13200|25800 1350 | 2630 | 0.15 34 | M32x1.5| 12 58 27| 27| 14 | 28.5| 2.5 | 13.6| 11.6| 500 1000 1500 | RS1808A**
RNCT 1808A3.5S
RNCT 2005A2.5
20 5 3.175| 20.5 17.0 25x1 | 6360 |14200| 650 | 1450 | 0.10 40 | M36x 1.5| 12 48 28 | 27| 10| 29.5| 25 |17.0| 14.6| 500 1000 2000 | RS2005A**

RNCT 2005A2.5S
RNCT 2505A5
RNCT 2505A5S 25 5 3.175| 25.5 22.0 2.5x2 [12800|36300 (1310 | 3710 | 0.10 42 | M40x 1.5| 15 69 28| 31| 10| 34.5| 2.5 | 22.0| 19.6| 1000 2000 2500 | RS2505A**
RNCT 2510A5
RNCT 2510A5S 25 10 6.35 26 19.0 | 2.5x2 |31800| 70300 [3240 | 7170 | 0.20 44 | M42x 1.5| 15 92 34| 37| 17 | 38.5| 2.5 | 19.0| 16.6| 1000 2000 2500 | RS2510A**
RNCT 2806A5
RNCT 2806A5S 28 6 3.175| 28.5 25.0 2.5x2 [13500|40600 (1380 | 4140 | 0.10 50 | M45x1.5| 15 79 33| 34| 10 | 37.5| 2.5 | 25.0| 22.6| 1000 2000 2500 | RS2806A**
RNCT 3210A5
RNCT 3210A5S 32 10 6.35 33.75 | 27.0 2.5x2 (3570092200 |3640 | 9410 | 0.20 55 | M50x 1.5| 18 97 | 39| 42| 17 | 455| 2.5 | 27.0| 24.6| 1000 2000 3000 | RS3210A**
RNCT 3610A5
RNCT 3610A5S 36 10 6.35 37 30.0 2.5x2 [38100/102000{ 3890 (10400| 0.20 60 | M55x% 2 18 98 42| 46 | 17 | 50.5| 3.0 | 30.0| 27.6| 1000 2000 3000 | RS3610A**
RNCT 4010A7
RNCT 4010A7S 40 10 6.35 41.75 | 35.0 3.5 x2 [53500/164000|5460 (16800| 0.20 65 | M60x% 2 25 125 | 44| 50 | 20 | 54.5| 3.0 | 35.0| 31.8| 2000 3000 4000 | RS4010A**
RNCT 4512A5
RNCT 4512A5S 45 12 7.144| 46.5 39.0 2.5x2 [49600|147000|5060 [15000| 0.23 70 | M65x 2 30 124 | 47| 55| 20 | 60.5| 3.0 | 39.0| 35.8| 2000 3000 4000 | RS4512A**
RNCT 5010A7
RNCT 5010A7S 50 10 6.35 51.75 | 45.0 3.5 x2 |59500(|205000| 6060 (21000| 0.20 80 | M75x2 40 140 | 52| 59| 20 | 64.5| 3.0 | 45.0| 41.8| 2000 3000 4000 | RS5010A**
RNCT 5016A5
RNCT 5016A5S 50 16 9.525| 52 42.0 2.5x2 [99900/293000{10200 [29900| 0.23 85 | M80x 2 40 158 | 57| 63| 25| 68.5| 3.0 | 42.0| 38.8| 2000 3000 4000 | RS5016A**
Remarks 1. Protruding portion of the tube does not have any interference with the ball nut housing if its dimensions Seal for those with the shaft diameter of 14 mm or less is made of synthetic resin. Seal for those of 16 mm or over is

corresponding to U and V are large enough. a "Brush-seal."”

2. The actual entire screw shaft length may become slightly longer than nominal length Ls due to manufacturing There is no seal on the V-thread side for RNCT1404A3.5S and RNCT1405A2.5S
tolerance. 4. Nut assembly with arbor and the screw shaft are separated at time of delivery.
3. A seal cannot be installed in the V thread side. It may be installed in the opposite side. 5. At the end of the screw shaft reference number where marked with "**", fill with the value obtained by dividing the
Seal is contained in the nut. Therefore, the external dimensions of those with a seal are the same as those without. standard screw shaft length by 100 mm.
In the side view drawing of ball nut, the above of the center line is with seal, and beneath is without seal. 6. Items in stock are not applied surface treatment. NSK provides treatment such as phosphate coating on request.
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Rolled ball screws

Return tube type, Square nut (Fine, medium Iead)‘

Nut model: RNSTL

NSK

Seals (both ends)

Arbor

M6 X 1 (oil hole)

F

T
H: S
\‘T

gh

4-Jtap hole, K deep

T TT
I N
Il N
I N
L 7 S| o
H H S |
- 2 S
I e p=—o
I N
11 11
Ty — T
\F A
Ln U max. H
Effective turns . :
shaft | Lead |Balldia| B3 lroot dia(—otbite Dasic load iating Axial
Ball nut No. dia. dia Turns () - kol | pray
d / D, ) d X Dynamic| Static |Dynamic| Static | pax.
d, Circuits A 0 A 0a
RNSTL 1404A3.5S| 14 4 2.778| 14.5 11.5 3.5x1 | 5370 |10800| 545 | 1100 | 0.10
RNSTL 1405A2.5S| 14 5 3.175| 14.5 11.0 | 25x1 [ 5260 | 9720 | 535 | 990 | 0.10
RNSTL 1808A3.5S| 18 8 4.762 | 18.5 13.6 3.5x1 [13200|25800 |1350 | 2630 | 0.15
RNSTL 2005A2.5S| 20 5 3.175| 20.5 17.0 2.5x1 | 6360 |14200| 650 | 1450 | 0.10
RNSTL 2010A2.5S| 20 10 4.762 | 21.25 16.2 2.5x1 |10900|21800 (1110 | 2220 | 0.15
RNSTL 2505A2.5S| 25 5 3.175| 25.5 22.0 2.5x1 | 7070 |18200| 720 | 1850 | 0.10
RNSTL 2510A5S 25 10 6.35 26 19.0 2.5x2 |31800|70300 3240 | 7170 | 0.20
RNSTL 2806A2.5S| 2.5x1 | 7430 | 20300 | 760 | 2070
RNSTL 2806A5S 28 6 3.175] 28.5 25.0 2.5x2 |13500|40600 |1380 | 4140 0.10
RNSTL 3210A2.5S 2.5x1 [(19700|46100 |2010 | 4700
RNSTL 3210A5S s o B SN ALY 2.5x2 |35700]|92200 |3640 | 9410 020
RNSTL 3610A2.5S 2.5x1 |21000|51000 |2140 | 5200
RNSTL 3610A5S 36 10 635 37 30.0 2.5x2 |38100]102000{3890 |[10400 0.20
RNSTL 4512A5S 45 12 7.144 | 46.5 39.0 2.5%x2 [49600(147000{5060 [15000| 0.23

Remarks 1. The actual screw shaft length may be slightly longer than nominal length Ls due to manufacturing tolerance.

2. Nut assembly with arbor and screw shaft are separated at time of delivery.
3. The value obtained by dividing the standard screw length by 100 mm will be entered at the end of the reference
number where marked with "* *."

B267
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© il
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Unit: mm
Ball nut dimensions Arbor Screw shaft B
Length | Width | Gersr Bolt hole QOil hole Ouse Bore Standard length
Screw shaft No. 268

L, w H|A|B|Cc|J|K|E|F| U]| a d, L,
38 34 13 221 26| 8 M4 | 7 7 3 20 |11.5]| 9.5| 500 1000 RS1404A**
38 34 13 221 26| 8 M4 | 7 7 3 21 | 11.0 9.0 500 1000 RS1405A**
56 48 17 35| 35 |10.5|M6| 10 | 8 3 26 [13.6|11.6| 500 1000 1500 | RS1808A**
38 48 17 221 35| 8 M6| 9 6 2 27 |17.0|14.6| 500 1000 2000 | RS2005A**
58 48 18 35| 35]11.5|M6| 10 | 10 | 2 28 [16.2|13.8| 500 1000 2000 | RS2010A**
35 60 20 221 40| 6.5{M8]| 10 | 6 0 27 [ 22.0|19.6 | 1000 2000 2500 | RS2505A**
94 60 | 23 | 60| 40 |17 | M8| 12 | 10| O | 32 |19.0|16.6| 1000 2000 2500 | RS2510A**
42 | 60 | 22 | 18| 40 |12 N
67 60 29 20| 40 1135 M8| 12 | 8 0 32 | 25.0|22.6| 1000 2000 2500 | RS2806A
64 | 70 [ 26 | 45|50 9.5 .
04 70 26 60 | 50 17 M8| 12 |10 | O 38 | 27.0 | 24.6 | 1000 2000 3000 | RS3210A
64 | 86 | 29 | 45| 60| 9.5 -
96 86 29 60 | 60 |18 M10| 16 | 11| O 41 | 30.0 | 27.6 | 1000 2000 3000 | RS3610A
115 | 100 | 36 75| 75120 |[M12[ 20 | 13| O 46 | 39.0 [ 35.8 | 2000 3000 4000 [ RS4512A**

Remarks 4. Items in stock are not applied surface treatment. NSK provides treatment such as phosphate coating on request.
5. Seal for those with the shaft diameter of 14 mm or less is made of synthetic resin. Seal for those with 18 mm or
larger is "Brush-seal."
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Rolled ball screws End cap type, Flanged nut (High helix Iead)‘ Nut model: RNFCL NSK ‘

Qil hole Q
Arbor 4-X drill thru.
. (o]
e f
g3 s -8 - g3 - - - . \
el L AN [
A% I
E | B H Ls
M Ly M w
Unit: mm
Shaft | Lead |Ball dia. cliarillle Root dia. E“?iﬁ;:”s (’\lIB)asic load rati{r;(gf} Axial Ball nut dimensions Arbor Screw shaft
; h Outsid i i
Ball nut No. d|;1. | 5 dia. d X Dynamic| Static |Dynamic| Static &':;’ b Flange Length Bolthole | Oil hole 4" Bore | Standard length Screw shaft No. 5]
" d, ' Circuits C, Co, C, Coa ) D A H B E|L |[M| W X Q d, d L,
RNFCL 1212A3 1.7x2 | 3740 | 6640 | 380 | 675 ~ 70
RNFECL 1212A6 12 12 2.381 | 12.65 | 10.1 17x4 | 6780 | 13300 | 690 | 1350 0.10 26 44 28 6 9 |30 35 45 |M3x0.5/10.1| 8.1| 400 800 RS1212A
RNFCL 1520A3
15 20 3.175| 155 12.2 | 1.7 x2 | 6730 | 12300 | 685 | 1260 | 0.10 33 51 35 | 10 |11 |45 42 45 |[M6x1 |12.2]10.2| 500 1000 1500 | RS1520A**

RNFCL 1520A3S

RNFCL 1616A3
RNFCL 1616A3S
RNFCL 1616A6
RNFCL 1616A6S

1.7 x2 | 5430 | 10400 | 555 | 1060
16 16 2.778 | 16.65 | 13.5 0.10 32 53 | 34 | 10 |10 38
1.7 x4 | 9860 | 20800 | 1010 | 2120

42 | 45 |[M6x1 |13.5/11.5| 500 1000 1500 | RS1616A**

RNFCL 2020A3
RNFCL 2020A3S
RNFCL 2020A6
RNFCL 2020A6S

1.7x2 | 7810 | 16500 | 795 | 1680
20 20 3.175| 20.75 | 17.3 0.10 39 62 | 41 | 10 [11.5] 46
1.7 x4 | 14200 33000 | 1450 | 3360

50 55 [M6x1 |17.3|14.9| 500 1000 2000 | RS2020A**

RNFCL 2525A3
RNFCL 2525A3S
RNFCL 2525A6
RNFCL 2525A6S

1.7 x2 |11700| 25800 | 1190 | 2630
25 25 3.969 26 22.0 0.12 47 74 | 49 | 12 | 13|55
1.7 x4 |21200| 51500 | 2160 | 5250

60 6.6 (M6 x1 [22.0(19.6| 1000 2000 2500 | RS2525A**

RNFCL 3232A3
RNFCL 3232A3S
RNFCL 3232A6
RNFCL 3232A6S

1.7 x2 | 17100 40500 | 1740 | 4130
32 32 4.762 | 33.25 | 28.0 0.15 58 92 | 60 | 12 | 16|70
1.7 x4 |31000| 81000 | 3160 | 8260

74 9 [M6x1 [28.0|25.6| 1000 2000 3000 | RS3232A**

RNFCL 4040A3
RNFCL 4040A3S
RNFCL 4040A6

1.7 x2 |27200| 67900 | 2770 | 6920
40 40 6.35 | 41.75 | 35.0 0.20 73 | 114 | 75 | 15 [19.5 85
1.7 x4 |49300(136000| 5030 |13800

93 11 (M6 x1 |[35.0|31.8| 2000 3000 4000 | RS4040A**

[1[8] ] o] Jofs]fs o] o] Jo]1 o] o]

RNFCL 4040A6S 815
Esigt gg:gﬁgs 1.7 x 2 | 40600106000 | 4140 |10800 3—_5
—_——————— 50 50 7.938 | 52.25 | 44.0 0.25 90 | 135| 92 20 [21.5(107}—— 112 14 |M6 x1 [44.0]40.8| 2000 3000 4000 | RS5050A**
RNFCL 5050A6 1.7 x4 | 73700[212000| 7510 |21600 —
RNFCL 5050A6S ' 3.5
Remarks 1. The actual screw shaft length may be slightly longer than nominal length Ls due to manufacturing tolerance. Remarks 4. Items in stock are not applied surface treatment. NSK provides treatment such as phosphate coating on request.
2. Nut assembly with arbor and screw shaft are separated at time of delivery. 5. The entire length of the nut becomes longer by "2 x M " for those with a seal. The seal is "Brush-seal."

3. The value obtained by dividing the standard screw length by 100 mm will be entered at the end of the reference
number where marked with "* *."
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Rolled ball screws End cap type, Flanged nut (Ultra high helix Iead)‘ Nut model: RNFCL NSK ‘

Qil hole Q Arbor 4-X drill thru.
- Il
- ‘ A Il
= il ] o I
I 88 - - - 8 3 § X - Bl 8
U H— 1 If
E | B H Ls
M Ly M w
Unit: mm
Shaft | Lead |Balldia. Cﬁgile Root dial ETJ:';:..‘S““"S (,\%asic load rati{rLgﬂ Axial Ball nut dimensions Arbor Screw shaft B
; A urns outsid - G
Ball nut No. dl;. I ) dia. J o Dynamic| Static | Dynamic| Static |€|ng_ utside Flange Length Bolt hole | Oil hole | %45 | Bore Standard length Screw shaft
" d, " | Circuits | G Co. C. Cu D A| H|B|E|L|M| W] X Q d | d L, No. 272
RNFCL 1632A2 —
RNECL 1632A2S 0.7 x4 | 4600 | 8460 | 470 865 34 3
RNFCL 1632A3 - ok
RNECL 1632A3S 16 32 2.778 | 16.65 | 135 1.7 x2 | 5430| 10400 | 555 | 1060 | 0.10 32 50 34 10 | 10 | 66 3 41 45 | M6x1 | 135 | 11.5| 500 1000 1500 RS1632A
RNFCL 1632A6 —
RNECL 1632A6S 1.7 x4 | 9860 | 20800 | 1010 | 2120 66 3
RNFCL 2040A2 —
RNECL 2040A2S 0.7 x4 | 6610 | 13600| 675 | 1380 41 3
RNFCL 2040A3 20 40 3.175 | 20.75 | 17.3 1.7x2 | 7810| 16500 795 | 1680 | 0.10 38 58 40 10 | 11|81 —1 48 55 | M6x1 |17.3 | 149 | 500 1000 1500 2000 RS2040A**
RNFCL 2040A3S ’ ’ ' ) ' 3 ’ ’ '
RNFCL 2040A6 -
RNECL 2040A6S 1.7 x4 | 14200| 33000 | 1450 | 3360 81 3
RNFCL 2550A2 —
RNECL 2550A2S 0.7 x4 | 9870 | 21200| 1010 | 2160 50 3
RNFCL 2550A3 25 50 3.969 | 26 22.0 1.7 x2 | 11700| 25800 | 1190 | 2630 | 0.12 46 70 48 12 | 13 |100—— 58 6.6 | M6x1 |22.0 | 19.6 | 1000 2000 2500 RS2550A**
RNFCL 2550A3S ’ ’ ) ’ 3 ' ' ’
RNFCL 2550A6 -
RNECL 2550A6S 1.7 x4 | 21200| 51500 | 2160 | 5250 100 3
EEES:: 2223225 1.7 x2 | 17100| 40500 | 1740 | 4130 %
32 64 4.762 | 33.25 | 28.0 0.15 58 92 60 12 |155|126—— 74 9 M6 x1 | 28.0 | 25.6 | 1000 2000 3000 4000 RS3264A**
RNFCL 3264A6 1.7 x4 | 31000| 81000 | 3160 | 8260 ]
RNFCL 3264A6S ) 3
EEES'{ 2828223 1.7 x 2 | 27200| 67900 | 2770 | 6920 %
40 80 6.350 | 41.75 | 35.0 0.20 73 114 | 75 15 | 19 [158—— 93 | 11 M6 x1 | 35.0 | 31.8 | 2000 3000 4000 5000 RS4080A**
RNFCL 4080A6 1.7 x4 | 49300/136000( 5030 |13800 —
RNFCL 4080A6S ’ 815
Remarks 1. The actual screw shaft length may be slightly longer than nominal length Ls due to manufacturing tolerance. Remarks 4. Items in stock are not applied surface treatment. NSK provides treatment such as phosphate coating on request.
2. Nut assembly with arbor and screw shaft are separated at time of delivery. 5. The entire length of the nut becomes longer by "2 x M " for those with a seal. The seal is "Brush-seal."

3. The value obtained by dividing the standard screw length by 100 mm will be entered at the end of the reference
number where marked with "* *."
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B-I-6.6 Accessories

Accessories to use with ball screw are available in stock.

Table I-6+6 Support unit categories

Bearing boreBearing

Application Shape Support side | Bearing in use Page
seat diameter
WBK**-01
Fixed support| Angular contact|
P6—~@25 827_7
side ball bearing
WBK**S-01
Deep groove
Square P6—@P25 827_9
ball bearing
Simple support
WBK**SF-01, side
Deep groove
EE— @12, @15 | B201
light load ball bearing
(Exclusive for VFA Series)
WBK**R-01 (Support kit) Deep groove
ball bearing
@ : (arranged to Q4, @6 B293
. have angular | (Exclusive for
o Fixed support|  contact) gg’r'i'g;;”d RMS
Round
WBK**-11 side
Angular contact|
pe~@25 | B2
ball bearing
WBK**DF*-31 Thrust angular
Machine Fixed support 6206
tools, Round contact ball @1L7—@40
heavy load side -
bearing
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(1) Support units

@ Classification
Ball screw support units are classified into
categories by their shape (Table 1-6.6). Select the
type that is appropriate for you to use.

@ Features

® Short delivery time: Standardized items in stock

® Use most suitable bearings
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.

®High dust prevention, and low friction torque
QOil seal is installed in small clearance on the fixed
support side. A deep-groove ball bearing with a
shield on both sides is used on the simple support
side. This minimizes friction torque.

e®Lock nut is provided.
A lock nut of fine grade finish is provided to fix the
bearing with high precision.

@ Reference number and applicable ball screw
(For light load) WWBK 08 S-01

Support unit product code

Nominal size
Support side code No code:Fixed support side
SSF:SimpIe support side
R:Fixed support side (support kit)

Design serial number

(For heavy load) WWBK 25 DF-31

Nominal size

Bearing combination

DF (duplex), DFD (triplex), DFF (quadruple)

Design serial number
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Table I-6¢7 and 8 show "shaft diameter/lead combinations" of standard ball screws that are applicable to

support units.
Table I-6°7 Support units for light load and applicable “shaft diameter/lead combinations™

Light load / small equipment

Support unit / reference number
"Shaft diameter/lead combinations”
Square Round of standard ball screws
F|>fe.d support s!de S|mple supppn side Fixed support side that are applicable to support unit
(driving motor side) |(opposite to driving motor)
WBKO06-01A - WBKO06-11 @x1, gox1
WBKO08-01A WBKO08S-01 WBKO08-11 @x1, @g8x15, @8x2, PLOx2, PLOx2.5
WBK10-01A WBK10S-01 WBK10-11 @0 x4, @L2x2, @12x2.5, @L12x5, @L2x10
@14 x5, @l4x8, @15x10, @15x20, QL6 %2
WBK12-01A WBK12S-01 WBK12-11
@16 x2.5, QL6x5, @E16x16, (L6 x32
WBK15-01A WBK15S-01 WBK15-11 @20 x4, @R0x5, @20x10, @20 x20, @20 x40
@0 x4, @ROxX5, @ROx6, R0 x10, @20 x 20
WBK20-01 WBK20S-01 WBK20-11
@R5 %25, @R5x50, @R8x5, (R8x%6
@82 x5, @B82x6, @32x8, @E32x10
WBK25-01 WBK25S-01 WBK25-11
@B2 x25, @B2x32,

Remarks 1. Reference number is based on the bearing bore on the fixed support side.

2. Please note that the reference numbers 12 or below on the simple-support side do not match the bore of

the deep-groove ball bearing in use.

Table I-6+8 Support units for heavy load and applicable "shaft diameter/lead combinations"

Heavy load / machine tools

Support unit / reference number

"Shaft diameter/lead combinations”

of standard ball screws

Fixed support side Fixed support side that are applicable to the support unit
(drive motor side) (opposite to drive motor)

WBK30DF-31 WBK25DF-31 @36 x10

WBK30DFD-31 WBK25DFD-31 @36 x10, @A0x10

WBK30DF-31 WBK30DF-31 QA0 x5, 40x8, 0x10, 0x12

WBK30DFD-31 WBK30DFD-31 @0 x12

WBK35DF-31 WBK35DF-31 @5 x10

WBK40DF-31 WBK40DF-31 @50 %10

WBK40DFD-31 WBK40DFD-31 @50 %10

Eﬁlefer to Page B27 for shaft end configuration to use support units.
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4. Dimensions of support unit for light load / small equipment
Table I-6°9 shows characteristic value of the support units for light load / small equipment.

Table I-6°9 Characteristic values of support units for light load

Fixed side support unit

|| Support unit on simple support side

Bearing in use (angular contact ball bearing)

Bearing in use (deep-groove ball bearing)

Suport unit | Axial direction Minun . Radial direction Support unit
pp Bearing reference [Basic dynanic| Load limit | Preload | Rigidity | starting torque Bearing " gagic dynamic | reference
reference number AT load rating reference | load rating e e
CN N N N/um N-cm number CN
{kaf} {kaf} fkofh | tkaffum} | {kof-cm} {kaf}
WBKO06-01A (Square) | 706ATYDFC7P5 2670 | 1040 20 28 0.49 — — —
WBKO06-11 (Round) {273} | {106} | {2.0} {2.9} {0.05}
WBKO08-01A (Square) | 708ATYDFC8P5 4400 | 1450 59 53 0.88 606ZZ | 2260 |WBKO08S-01
WBKO08-11 (Round) {450} | {148} | {6.0} {5.4} {0.09} {231} (Square type)
WBK10-01A (Square) 6600 | 2730 205 94 1.9 60822 WBK10S-01
7000ATYDFC8P5 3300
WBK10-11 (Round) {670} | {278} {21} {9.6} {0.19} {335} (Square type)
WBK12-01A (Square, 7100 | 3040 215 104 2.1 600022 WBK12S-01
7001ATYDFC8P5 4550
WBK12-11 (Round) {725} | {310} {22} | {10.6} | {0.21} {465} (Square type)
WBK15-01A (Square) 7600 | 3380 235 113 2.3 600272 WBK15S-01
7002ATYDFC8P5 5600 276
WBK15-11 (Round) {775} | {345} {24} | {11.5} | {0.23} {570} (Square type)
WBK20-01 (Square) 17900 | 8240 440 155 5.4 12800 |WBK20S-01
7204ATYDFC8P5 620427
WBK20-11 (Round) {1820} | {840} {45} | {15.8} | {0.55} {1300} (Square type)
WBK25-01 (Square) 20200 | 10000 580 192 7.2 14000 |WBK25S-01
7205ATYDFC8P5 620527
WBK25-11 (Round) {2060} | {1020} | {59 p | {19.6} | {0.73} {1430} (Square type)
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‘ Support unit For light load / small equipment NSK ‘

WBKO06
Square type Reference number: WBK06-01A Unit
nit: mm
2 (5X® 30
(12) 18
(22) 2-5.5 drill thru.,
C'bore 9.5X11
N iy x _
-—— \ 7 T T P T T
Y =
F:#Fig ‘ — V| Y N R s 3 S ;M 3 ~ -
E:ﬂ::i ‘ [ N A R S I 7? 1 i j : Q0
| Han0 sz L NG 2
] Al gl
L L L ‘ L L ‘ L
X
3.5
10 10 512 Spanner
20 42
Section X-X.
Round type Reference number: WBK06-11
4) (516 4-2.9 dril thru., 45 (22)
3.5 (22) ) C'bore 5.5 X 3.5
o5 PCD 28 (For M2.5 bolt) 25
. ] <_ .
,/:1 s = Parts list
| X | H I
{, I&_%, = Number| ~ Name of part Quantity Remarks
- —-—  TROIRE TR D s ek A= (D | Bearing housing 1 | With oil seal
| ool N T — 2 Ciy — )
| — =8 T = XY , @ |Bearing One set| 706ATYDFC7P5
77#1 J : N =X \Q@ S — 3 |Retaining cover 1
- I — f\l‘ @ | spacer 1
| L
L~ ® | Lock nut 1 For M8, tightening torque245N -cm {25kgf-cm}
(1.5) ) -
13 7 12 Spannel ; 5 69 (® |Set screw 1 M3, with a set piece (pad)
o
m 20 ©5) 28 Remarks 1. When installing a square support unit, place A side to the
) base. Use a spacer if necessary to adjust height.
Section X-X 2. Components (), 2, 3 are assembled into a unit. Do not
disassemble.
3. An appropriate volume of grease is packed in the support

unit.
. Tighten the set screw (®) after adjustment.

IN
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‘ Support unit For light load / small equipment NSK ‘
WBKO08

Square type Reference number: WBKO08-01A (fixed support side); WBK08S-01

(simple support side) Unit: mm

38 ®® 1 ) (5X(6) 38
(13.5) 25 (13.5) 25
2-6.6 drill thru., (26) 2-6.6 drill thru.,
y C'bore 11X 12 C'bore 11X 12
X
AN B e HSwul RN ¢
o o T @) B e e e AP
B o g o TNE T =
| iR ik - e 1 1

Ll
I y Simple support side Fixed support side

!
N
s
=

o
>—«

214 Spanne|
52 15 23 52
WBK08S-01 Section Y-Y. Section X-X WBK08-01A
Round type Reference number: WBKO08-11
Parts list
4 26) @ 90, 4&%;‘;'2"?;”4' 5 (26) Number‘ Name of part Quantity Remarks
10 PCD 35 (For M3 bol) 317:\ (@ | Bearing housing 1 | with oil seal on fixed support side
— . 1
T © == - @ | Bearing One set | 708ATYDFC8P5
=yl z = —
l ® Retaining cover 1
o : N\ 2 T ‘
KRS f 2= N =L =C . @ | spacer 1
R i s B A 7 1%&{@ = ® —
e [g uéFFf - U Y - Lock nut 1 For M8, tightening torque 490N-cm {50 kgf-cm}
N— n
8 PN @ N ——= ® | set screw 1 | M3, with a set piece (pad)
— ! @ | Bearin 1 |6062z
L :
T — Retaining ring 1
1.5
14 |9 214 Spanne o | 1 | g | < issemtyeamie? @ | Bearing housing 1 | Simple support side (only square type)
23 (7) 35 ;
Remarks 1. When installing a square support unit, place A and B sides
Section Z-2 to the base. Use a spacer if necessary to_ adjust he_ight.
—_— 2. Components (D, 2), 3 are assembled into a unit. Do not
disassemble.
3. An appropriate volume of grease is packed in the support

unit.
4. Tighten the set screw (6 after adjustment.
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‘ Support unit For light load / small equipment‘ NSK ‘

WBK10
Square type Reference number: WBK10-01A (fixed support side); WBK10S-01 (simple support side) Unit
nit: mm
_ 52 ® _ 52
I
(1;) 36 (17) 36
2-9 drill thru., 2-9 drill thru.,
Yy C'bore 14X 11 C'bore 14 X 11
X |
| T &g -
: : : : J b L T ! ! =N T of @
EEE N\ B S I B Y N o O
g | [T T BIT”H | b= AL I N % T ?
3] ; ; ; ; 8 ! ! T / N, ; ; N1~ ; ; 8
! ! 1 ! o= 9 T T 1 1 1 1 o5
| T ik 1] Bl @Te «
18 | 1l il | |
v o] g X
B ” 12 3 D17Spemner
70 20 24 6(5.5) 70
WBK10S-01 _Section Y-Y. _Section X-X. WBK10-01A
Round type Reference number: WBK10-11 Parts list
Number|  Name of part Quantity Remarks
@) |Bearing housing 1 With oil seal on fixed support side
1 6 7 4-4.5 drill thru., 6 (20.5) :
5, (205 [ C'bore 8 X 4 (2) |Bearing One set| 7000ATYDFC8P5
4
12 PCD 42 (For M4 bolt) at/ @ Retaining cover 1
r \j 5 i T Hexagon socket head cap
; ‘ 2 =::‘ ‘ @) | screw or cross recessed 4 |ma
& ;'E H ,J pan head screw
— . //_‘ PN o - HOv ® |spacer 1
ol N L ¢ ] - Z‘Vz 7 fj B Ot {0 | I | ® |Lock nut 1 For M10, tightening torque 930N -cm {95 kgf-cm}
c% =13 (9 l J ¥J ) @ |set screw 1 M4 with a set piece (pad)
S S |S W = N -
= =g g B Bearing 1 |e08zz
N ‘ ! | o
L ‘ ,_\J ©® |Retaining ring 1
T4 \@D CD/ 9 | Bearing housing 1 Simple support side (only square type)
17 |10 07 s 0.5 Assembly example 2
anner N
~ ek 10| 17 [(85) Remarks 1. When installing a square support unit, place A and B sides
27 (7.5) P42 = to the base. Use a spacer if necessary to adjust height.
2. Components (D, 2), 3 are assembled into a unit. Do not
. disassemble.
_Sediion Z-Z 3. An appropriate volume of grease is packed in the support
unit.

4. Tighten the set screw () after adjustment.
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‘ Support unit For light load / small equipment‘ NSK ‘

WBK12
Square type  Reference number: WBK12-01A (fixed support side); WBK12S-01 (simple support side) Unit
nit: mm
52 (®) ®©® 5) (6)7 52
(17) 36 (29.5) (17) 36
2-9 drill thru., 2-9 drill thru.,
y C'bore 14 X 11 C'bore 14 X 11
\
| . X
: :r\: ! 7*L:H: T ] RO T : :@ I R
RN G\ i i T LR L e
PR\ il , i — ANV ANNENE
® [ [ _ ! 2R Fl —1 Fl 3
N R an _ oI : @\ RN
Y 18] Qg X
(B] 12 3 719 Spanner
70 20 24 6| (5.5) 70
WBK12S-01 _Section Y-Y' _Section X-X WBK12-01A
Round type Reference number: WBK12-11 .
Parts list
Number|  Name of part uantit Remarks
ﬁ@ 00 4-4.5 drill thru., P 2 4
5,_ (29.5 C'bore 8X 4 6,_ (295 () |Bearing housing 1 | With oil seal on fixed support side
R PCD 44 (For M4 bolt)
flﬁ aiﬁ 2 |Bearing One set| 7001ATYDFC8P5
‘r | % | T (3 | Retaining cover 1
7 1 ,J Hexagon socket head cap
- ~ (@) | screw or cross recessed 4 M4
sl SR /X N B aa 2 pan head screw
] I i 7 SRRy T
ElN [ L LK [ ® | spacer 1
s (8 qﬁb‘ ¥7/ ~ - -
L4 /< @ o L ® |Lock nut 1 For M12, tightening torque 1370N-cm {140 kgf-cm}
! S ! @ |Sset screw 1 M4 with a set piece (pad)
A RO} @] — Bearing 1 |6000zz
O
17 20 |19 Spanner o5 @ |Retaining ring 1
2 a9 244 10 17 | @9
=1 = ® Bearing housing 1 Simple support side (only square type)
_Section z-Z. Remarks 1. When installing a square support unit, place A and B sides
to the base. Use a spacer if necessary to adjust height.
2. Components (), @, 3 are assembled into a unit. Do not

disassemble.

3. An appropriate volume of grease is packed in the support
unit.

4. Tighten the set screw (7) after adjustment.
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‘ Support unit For light load / small equipment NSK ‘
WBK15

Square type Reference number: WBK15-01A (fixed support side); WBK15S-01
(simple support side)

Unit: mm
60 @ @ 5)(6X7 60
(19.5) a1 (38) 195) 41
2-9 dill thru., 211 drill thru.,
Cbore 14X 11 C'bore 17 X 15
Y
- _ X
[ L: ] ’7 =
+- i - L o
T T T T _ = === - .- _ T ! T T 39
TN, e Y S i SN N
St i ASY a [ I [
(ENHIRNSY/BHE . NI - T L] E
] e : | = RN © L] T8
| | it ] T | |
% E \® Cé X
v | oY 125 22 Spanner| A
(8] 1235 [A]
80 20 25 6‘(12) 80
WBK15S-01 Section Y-y _Section X-X WBK15-01A
Round type Reference number: WBK15-11 -
Parts list
Number|  Name of part Quantity Remarks
5)(6X7 N ;
6, (39 Crore 95%6 8,_ (38 @ | Bearing housing 1 | With oil seal on fixed support side
i PCD 50 (For M5 bol) 7 @ |Bearing One set| 7002ATYDFC8P5
M - ® |Retaining cover 1
- — 3 Hexagon socket head
b o ® cap screw 4 (M4
ggol | k- b -/ ( K ﬁfkffl
<8 B ‘ — Q A ] ® Spacer 1
s i ® | Lock nut 1 For M15, tightening torque 2350N -cm {240 kgf-cm}
h P==fc @ |set screw 1 | M4 with a set piece (pad)
—— 1L e - Bearing 1 |e002zz
o. 4 @ . .
17 | 15 22 Spanne | Retaining ring 1
15 | 17 —— : :
32 (12) P52 (14) @) |Bearing housing 1 |Simple support side (only square type)
Section Z-Z Remarks 1. When installing a square support unit, place A and B sides
to the base. Use a spacer if necessary to adjust height.
2. Components (D), 2), 3 are assembled into a unit. Do not
disassemble.
3. An appropriate volume of grease is packed in the support
unit.

4. Tighten the set screw () after adjustment.
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‘ Support unit For light load / small equipment‘ NSK ‘

WBK20
Square type Reference number: WBK20-01 (fixed support side); WBK20S-01 (simple support side)
Unit: mm
(17)
S
75 @©® 5) (67 @
N
(19.5) 56 (52) o @
(=}
2-11 drill thru., -
C'bore 17 X 15
f - (X1
7 =i ’
- +- | i i _ - - < [T 75
8l | f(}\ e T 8 # : ‘ T Eﬂﬁ §1 : . 4-11 dril thru., 56 \blgAs)
< i \EJ - L g T#H ‘ B ;—E S - C'bore 17X15‘X
1 1 1 1 '™ 1 1 ' &
ik ik i S A
L] B\ YRES
Y : AL L =y
8 D e
i i | i i oo"D
o ak 10 le"e ||
26 2 |10 ®/ X I
Section Y-Y Section X-X 230 Spanney
WBK20S-01 WBK20-01 ®
Round type Reference number: WBK20-11 .
Parts list
Number|  Name of part Quantity Remarks
(1) |Bearing housing 1 | With oil seal on fixed support side
1 D 4-6.6 drill thru.,
10, (52) C'bore 11X 10 (2 |Bearing One set| 7204ATYDFC8P5
PCD 70 (For M6 bolt]
20 (For M bolf (3) |Retaining cover 1
% Hexagon socket head
_ 1 1 z ® cap screw 4 |M6
& T _ o o : ¢ & ®) | spacer 1
H @y o i e -
7#7 L ‘ ‘jj‘@ LA 2 o A ] J ® | Lock nut 1 [ ForM20, tightening torque 4700N-cm {480 kgf-cm}
il s . S ) — <
T 3 . M NG — @ @ |setscrew 1 M4 with a set piece (pad)
Bearing 1 |6204zz
T © | Retaining ring 1
1
£30 Spanner N issemy o Bearing housing 1 |Simple support side (only square type)
o (10) 68 22 30 (]i f\ssembly example 2
< Remarks 1. When installing a square support unit, place A and B sides
Section 27 to the base. Use a spacer if necessary to adjust height.
R e 2. Components ), @, 3 are assembled into a unit. Do not
disassemble.
3. An appropriate volume of grease is packed in the support

unit.
4. Tighten the set screw (7) after adjustment.
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‘ Support unit For light load / small equipment‘ NSK ‘

WBK25
Square type Reference number: WBK25-01 (fixed support side); WBK25S-01 (simple support side) Unit
nit: mm
9)(8 >
- ©® 5EE ) X
85 ol o N 4-11 drill thru.
W varm— w L] f e - -
195 66 S S A 2-7.8 dill thru.
Y arill th - (Pilot hole for 8 dia. tapered pin.)
2-11 drill thru.
. == [ 1 : [0
] far) - H_ [ |F R - R
m{ ik &% T 5] g HH ‘ ‘ J: A T O [RI—E
L L Simple support side s L j s -
l v _ @ _§ o
] L o
= 14 : T NV T T
0 o Lo | 1 :@J HE
Section Y-Y Section X-X o I
— ection X-. 36 )
WBK255-01 SEEEC T wekes01 -
105
Round type Reference number: WBK25-11 .
Parts list
00 Number|  Name of part Quantity Remarks
10 (60) G5 dnll e 17, (60) @ |Bearing housing 1 | With oil seal on fixed support side
20 PCD 80 (For M8 bolt) 10 (2) |Bearing One set| 7205ATYDFC8P5
N © ~ (3 |Retaining cover 1
z _ i 1 @ Hexagon socket head
= o A @ ) % S cap screw 4 (M8
ERS - T o & S @ (Tks ! [
E RV . 1 v F ‘ | ® |s 1
R g § — ) N 21K [ pacer
W NG ‘7 3 L ® | Lock nut 1 For M25, tightening torque 8400N -cm {860 kgf-cm}
I @ | setscrew 1 | M6 with a set piece (pad)
Bearing 1 |62052z
Y36 Spanner 4 —
57 13) 079 27 | 30 _|(20) © |Retaining ring 1
) Bearing housing 1 Simple support side (only square type)
Section Z-Z . i i i
I Remarks 1. When installing a square support unit, place A and B sides
to the base. Use a spacer if necessary to adjust height.
2. Components @), @, 3 are assembled into a unit. Do not
disassemble.

3. An appropriate volume of grease is packed in the support
unit.
4. Tighten the set screw () after adjustment.
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\ Support unit

(Exclusive for VFA simple support side)‘

NSK

WBK12SF
Square type Reference number: WBK12SF-01 (Simple support side: For VFA1210) Uit
nit: mm
Housing 52 2-9 drill thru., ]
36 C'bore 14 x 11 Ball bearing
(For M8 bolt) (600122)
Parts list (WBK12SF-01)
Number]  Name of part Quantity Remarks
[ar)
< g g 2-C type internal @) | Bearing housing 1 Simple support side
oS0 X
"N retaining ring (2 | Bearing 1 |6001zZ
o (For 28 bore) (3 | Retaining ring 2
’ ’ Remarks 1. When installing the square support unit, place side A to
70 20 the base and install the unit in the vartical direction. Use a

spacer if necessary to adjust height.
2. Do not disassemble the support unit.
3. An appropriate volume of grease is packed in the bearing.

Applicable ball screw : VFA1210
Square type Reference number: WBK15SF-01 (Simple support side: For VFA1510)

Housing 52 2-9 drill thru.,
C'bore 14 x 11 .
36 (For M8 bolt) Ball bearing
(690227)
B Parts list (WBK15SF-01)
™ g -+t Number| ~ Name of part Quantity Remarks
< 3 Lo
Ein ™ = ) (@ |Bearing housing 1 |Simple support side
TN — 2-C type internal ,
L o @ |Bearing 1 [6902zz
E retaining ring B S
, , (For 28 bore) Retaining ring 2
A Remarks 1. When installing the square support unit, place side A to
70 20 the base and install the unit in the vartical direction. Use a

spacer if necessary to adjust height.
2. Do not disassemble the support unit.
3. An appropriate volume of grease is packed in the bearing.

Applicable ball screw : VFA1510, VFA1520

B291 B292



\ Support unit

(For miniature ball screw)‘

Round type Reference number: WBK04R-11

2 2.
30 Mounting surface
(—ﬁ el BRI

I ’*T oI 2
L -/ °9
| —elgE =3
1 J A | S
9 Section X-X

Round type Reference number: WBK0O6R-11

1 23 b8 Moumingsurface
—— i: 15,
] LS .
L
R SijiSx)
I e
11 Section X-X
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NSK

Unit: mm
14
N\
—D~. *
Ll o Gﬁ\ \ o
8 = “ A V / =
——
>~ 1
| ~ \{
2-3.4 drill thru.
(For M3 bolt)
X
19
N, Ny
. L.
8 I o |// / S

2-3.4 drill thru.
(For M3 bolt)
X

WBK[LIR

Parts list (WBK04R-11)
Number|  Name of part Quantity Remarks
® Bearing housing 1
@ Bearing One set |F694ZZ
® Spacer 1
@ | Lock nut 1 For M4, tightening torque 98N -cm {10 kgf-cm}
(® | Set screwto secure the lock nut 1 M3 with a set piece (pad)

Remarks 1.

3.

4

Adjust phases of the bearing and the lock nut at time of
assembly, and secure them in the state when the run out
of the flange mounting surface is minimal.

. Assembled to an arbor (M4 bolt, nut) at time of delivery.

Remove it from the arbor and move to the ball screw shaft
end before use.

An appropriate volume of grease is packed into the
bearing.

. Slightly tighten the set screw (&) after adjustment.

Applicable ball screw : RMA0601

Parts list (WBKO6R-11)

Number|  Name of part Quantity Remarks
©) Bearing housing 1
@ Bearing One set |F6962Z
® Spacer 1
@ |Lock nut 1 For M6, tightening torque118N-cm {12 kgf-cm}

® | Set screwto secure the lock nut 1 M3 with a set piece (pad)

Remarks 1.

3.

4

Adjust phases of the bearing and the lock nut at time of
assembly, and secure them in the state when the run out
of the flange mounting surface is minimal.

. Assembled to an arbor (M6 bolt, nut) at time of delivery.

Remove it from the arbor and move to the ball screw shaft
end before use.

An appropriate volume of grease is packed into the
bearing.

. Slightly tighten the set screw (8 after adjustment.

Applicable ball screw : RMA0801, RMA0801.5, RMA0802
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\ Support unit

When using with a rolled ball screw reference number in Table I-6+10, and place an order
When using a support unit (for small equipment) for separately.
a rolled ball screw, install a spacer for holding a seal
in the ball screw side of the shaft end.
Table I-6.10 shows the dimensions of spacer. NSK
will provide the spacers on request. Use the

2,

oD
od

7

B

Fig. I-6.1 Drawing of support unit spacer

Table I-6.10 Dimensions of support unit spacer

Unit: mm
Support unit Dimensions Spacer
reference number Internal diameter d | Outside diameter D Width B reference number

WBKO06-** 6 9.5 5.0 B86006050-301
WBKO08-** 8 11.5 5.5 B86008050-301
WBK10-** 10 14.5 5.5 B86010051-301
WBK12-** 12 15.0 5.6 B86012061-301
WBK15-** 15 19.5 10.0 B86015101-301
WBK20-** 20 255 11.0 B86020110-301
WBK25-** 25 32.0 14.0 B86025140-301
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\ Support unit

For heavy load f/ machine tools  [NISSIK ‘

(2) Dimensions of support unit: heavy-load / for machine tools

Support units for heavy-load / machine tools use a thrust angular contact ball
bearing (TAC Series) with high rigidity and accuracy. The thrust angular contact ball
bearing has very suitable functions and structure as a ball screw support bearing.

There are three combinations as shown below.

—Z%

DF combination

[2

DFD combination

ims [y ez 72 S FoxTon

_|_
=il

DFF combination

Parts list
Part number Part name Quantity
@ | Housing 1
@© | Retaining cover 1
@ | High accuracy thrust angular contact ball bearing | One set
@ | Dust seal 2
® | Collar 2
® | Preload bolt 6or8
@ | Shim One set
Lock nut 1
Remarks

1. Mount sections A and B to the machine base.

2. NSK support units are precisely preloaded and
adjusted. Components @, @, ®, @, ®, @are
assembled into a unit. Do not disassemble.

3. Grease is packed into support units.

4. Lock nut ® is exclusively prepared for ball screw.
The end face of the nut is in strict control being
precisely perpendicular to the V thread. Secure
the lock nut using the set screw.

Lock nut is also available as an accessory (See
page B299). Refer to Page B301 as well for high-
precision thrust angular contact ball bearing (TAC
Series).
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‘ Support unit For heavy load f/ machine tools WBK**DF, DFD, DFF NSK ‘

L L3 .
\3) 95°
=n 4-PDtap, QDdeep. W 4-PDtap, QDdeep.
m . (both sides) (both sides)
8| T F
8 F| o slsl ¢s 1 I I b .
o o S =
S 3§ ® SIS \ kJ S| 2 2
=B =
: s~
Ls La %
10 19
Ly L. 6-X drill thru., p p 8-X drill thru., . .
L C'bore Y X Z A C'bore Y X Z A
Lock nut Dimensions of bearing seat Bearing bore d <30 Bearing bore d 235
A 298
Unit: mm
Support unit Support unit Basic d}/nam|c Permlssmle Preload Axial rigidity Starting torque Lock nut Bearing %eat
No. load rating C, axial load for unit

d | D| D, |D,| L|L|L|A|[W|X|Y]|Z]|d*I*]|V* P+ Q* N {kgf} N {kgf} N {kgf} Nium  |{kgffum} | N-m fkgf-m} M D, L, d | L | L
WBK 17DF-31| 17 | 70 [106| 72 | 60| 32|15|80 88| 9 |14 |8.5/45| 3 |58 |M5]| 10 | 21900 | 2240 26600 2710 2150 220 750 75 14.0 1.5 | M17x1.0| 37 |18 [17 | 81 | 23
WBK 20DF-31| 20 | 70 |106| 72 | 6032|1580 |88 | 9 |14 |85[45| 3 |58 |M5|10 | 21900 | 2240 26600 2710 2150 220 750 75 14.0 1.5 | M20x1.0| 40 |18 [20| 81 | 23

WBK 25DF-31 66 | 33 28500 | 2910 40500 4150 3150 320 1000 100 23.0 2 89
WBK 25DFD-31 258513090 81| 48 18 1100/110) 11 17,5/ 11157 | 4 | 70 | M6| 12 46500 | 4700 81500 8300 4300 440 1470 150 31.0 8 M25x1.5] 45 |20 | 25 104 26

WBK 30DF-31 66 | 33 29200 | 2980 43000 4400 3350 340 1030 105 24.0 2.5 89
WBK 30DFD-31 80 | 851130 90 81| 48 18 1100/110) 11 17.5 11157 | 4 | 70 | M6/ 12 47500 | 4850 86000 8800 4500 460 1520 155 33.0 3 M30x1.5] 50 |20 | 30 104 26

WBK 35DF-31 66 | 33 31000 | 3150 50000 5100 3800 390 1180 120 28.0 3 92
WBK 35DFD-31| 35 | 95| 142 |102| 81| 48 | 18 |106(121| 11 |17.5/ 11 [ 69 | 4 | 80 [M6| 12 | 50500 | 5150 100000 | 10200 5200 530 1710 175 37.0 4 M35x1.5| 55 |22 |35 [107| 30

WBK 35DFF-31 96 | 48 50500 | 5150 100000 | 10200 7650 780 2350 240 55.0 55 122

WBK 40DF-31 66 | 33 31500 | 3250 52000 5300 3900 400 1230 125 28.0 3 92
WBK 40DFD-31| 40 | 95| 142|102| 81| 48 | 18 |106(121| 11 |17.5/ 11 {69 | 4 | 80 |[M6| 12 | 51500 | 5250 104000 | 10600 5300 540 1810 185 38.0 4 M40x1.5| 60 |22 |40 [107| 30

WBK 40DFF-31 96 | 48 51500 | 5250 104000 | 10600 7850 800 2400 245 57.0 5.5 122

Remarks 1. Rigidity Remarks 4. Dimensions with * (asterisk) mark
Values in the Table are theoretical values obtained from the elastic deformation between the groove and the balls. *Pilot diameter and tapped screws marked with “asterisk *" are used for seal unit installation for NSK standard hollow
2. Starting torque 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. 5. Grease is packed into the bearing. It is not necessary to apply grease before use. We recommend "h5 grade of the fits
3. The tolerance of the shaft bearing seat tolerance.

We recommend "h5 grade of the fits tolerance.
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Lock nut, grease unit, and travel stopper

In addition to the support units, NSK has other components for the ball screw as shown below.

(3) Lock nuts

Ball screw support bearing must be installed with minimum inclination. NSK lock nuts exclusive for

ball screw help to reduce this inclination.

1S By
Set screw
lL 0 1 o
X B Brass pad ‘ “
F Section X-X
A Type Shapes and dimensions A Type lock nuts
Unit: mm
Lock nut reference number G D F d B, S Tightening torque N-m {kgf-m} (for reference)
WBKO06L-01 M6 x0.75 | 145 | 12 5 10 | 2.7 M3, with brass made set piece 245 {25
WBKO08L-01 M8 x 1.0 17 14 |65 | 13 4 M3, with brass made set piece 490 150
WBK10L-01 M10x1.0 [ 20 17 8 16 5| M4, with brass made set piece 930195
WBK12L-01 M12x1.0 | 22 19 8 17 5 M4, with brass made set piece 1370 {140
WBK15L-01 M15%1.0 | 25 22 |10 | 21| 6 M4, with brass made set piece 2350 {240
WBK20L-01 M20x1.0 | 35 | 30 |13 | 26 | 8 M4, with brass made set piece 4700 {480
WBK25L-01 M25 %15 | 42 36 |16 | 34 | 10 M8, with brass made set piece 8400 {860

Remarks: Insert a set piece (brass pad) and tighten the securing set screw.

2-S B:
Set screw \
8 ¢ 893
N
=1
4-pd, B Brass pad
4-gds | B
Section X-X
S Type Shapes and dimensions S Type lock nuts )
Unit: mm
Lock nut reference number G D3, B d, d, d, d, d B, S Tightening torque N -m {kgf-m} (for reference)
WBK17L-31 M17 x1.0 | 37 18 30 18 27 43 4 10 M6 5400 {550}
WBK20L-31 M20 x1.0 | 40 18 30 21 30 43 4 10 M6 7350 {750}
WBK25L-31 M25x15 | 45 20 40 26 35 43 4 11 M6 1320011350
WBK30L-31 M30 x15 | 50 20 40 31 40 43 5 11 M6 19600 {2000
WBK35L-31 M35 %15 | 55 22 50 36 45 43 5 12 M6 29400 {3000
WBK40L-31 M40 x 1.5 | 60 22 50 41 50 43 5 12 M6 39200 14000
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NSK

(4) Grease unit

NSK has various grease units exclusive for ball screw
lubricant. They come in a bellows-shaped container
which can be attached to the grease gun instantly.
The other is a compact grease pump. For details,
refer to Page D19.

Table I-6+11 Lubricant greases

Name Use |Fedli
NSK Grease AV2 | 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

(5) Travel stopper (by order)

Travel stopper is installed in some cases to prevent
the nut from overrunning due to the malfunction of
the safety system of the equipment or by human
error. NSK has several types of series of shock-
absorbing travel stoppers. Please request NSK for
installation. The travel stopper is not sold as a single
item since it does not have a general use. Also, a
travel stopper cannot be used for end cap type
recirculation system, because the stopper would
come directly into contact with the ball recirculating
portion.

Travel stopper dimensions

NSK greases

od

stopper No. Asﬁglfltcggé Outer dia.| Length Wslgshft(&r:g)
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

Remarks: This stopper is patented by NSK Ltd.

Mt

Shock-absorbing travel stopper
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B-I-6.7 Thrust Angular Contact Ball Bearing for Ball Screw

(1) Features
This is highly rigid and accurate ball screw support
bearing often used for the machine tool driving
mechanism.

@ High axial rigidity
Uses many balls, and set high contact angle at 60
degrees.

@ Small friction torque
Friction torque is smaller than that of tapered and
cylindrical roller bearings. This contributes to
accurate rotation by a small driving power.

@ Axial play is pre-adjusted
Combination bearings are already adjusted to a
suitable preload. Universal combination bearing
(SU) furnish certain preload for all combinations
(DB, DF, DT, and other).

@ 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.

® Easy handling
Inner and outer rings are inseparable, and are easy
to handle.

® Superb polyamide resin retainer
Uses polyamide resin retainer which is superb to
friction and furnishes high precision rotations.

20

[Eny
o1

Axial deformation (&/m)
[
o

a1

0 5000 10000 15000

Axial load (N)

Fig. I-6e1 Axial rigidity of various bearings

Table I-6+12 Comparison with other types of bearings

e Sy st o] freead [ T
Thrust angular contact ball bearing for High Low Not required Simple
NSK precision ball screw support unit
Combined angular contact ball bearing Low Low Not required Simple
Combination of tapered roller bearings 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.
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(2) Composition of reference number

30 TAC 62 B DF C10 PN7A

Bearing bore (mm)

Bearing model code

Bearing outside diameter (mm)

Internal design code

Accuracy

Axial play code

Combination code

Remark : As "30 TAC 62 B," any part of the former half of the reference number is referred to as "nominal size"

in this catalogue.

(3) Bearing combinations

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:

1. Bearing combination -- Bearings are adjusted as a
single combined set. Since the bearing alignment is
pre-set, there is no interchangeability;

2. Universal combination bearing (SU) - A
combination of independent bearings, which is
manufactured as a single bearing. Bearings are
randomly-matched to obtain required preload by
more than one of randomly picked up bearings.

1. Bearing combination

* Figure I-62 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.

* DT combination may be used if pre-tension is
required to the ball screw shaft.

DF DFD
CIR=IT=4R W, N SRl AT ) 4
BN VA BN SNV GV

111

1]
\

Fig. I-6e2 Examples of combination and V"
mark

2. Universal combination bearing (SU)

+ Unlike the above case, marks on the bearing outside
surface 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

= AL NS 4 N TSR YA [ 4

T = T~ — T
" 1 " 1 1
L—1 ™~ T ™~ ™~

Fig. I-6e3 Example of universal combination (SU) and "V" mark
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(4) Preload, rigidity, and starting torque

The table below shows preload, rigidity (spring
modulus), and starting torque with grease
lubrication. (The starting torque should be 1.4 times

higher when oil is used as a lubricant.)
Consult NSK for the bearing combinations not
included in the Table.

Table I-6+13 Preload, rigidity, and starting torque

Reference Duplex combination DF Triplex combination DFD Quadruplet combination DFF
Rigidi Starting torque Rigidi Starting torque Rigidit Starting t
number Axial play code P,\rlzl((;}d Ng/pmty Ng.m q Axial play code ;reziigﬂfj) l\?/ymty Ng.m q Axial play code P’\rl?ll(oz;}d V\?/um Y & |’r\1‘g?morque
{kgf/um} {kgf-cm} {kgf/um} {kgf-cm} g {kgf/um} {kgf-cm}
2150 750 0.14 2950 1080 0.20 4300 1470 0.29
TS a3 Gw (220} {75) {L.5) Gu {300} {110} 2 cx {440} {150} @)
2150 750 0.14 2950 1080 0.20 4300 1470 0.29
AASLHI c1o (220} {75} (1.5} c10 (300} (110} 2 clo {440} {150} @)
3150 1000 0.23 4300 1470 0.31 6250 1960 0.46
BIAS (713 ce (320} {100} 2 G {440} {150} &) clo (640} {200} {4.5)
3350 1030 0.24 4500 1520 0.33 6650 2010 0.49
30TAC 62B c10 (340} {105} 2.5 c10 {460} {155} {3} c10 {680} {205} {5}
3800 1180 0.28 5200 1710 0.37 7650 2350 0.55
BUAS 72 cl (390} {120} ) Gw (530} 7s) “ clo {780} (240} (5.5)
3900 1230 0.28 5300 1810 0.38 7850 2400 057
4IRS 7D C10 {400} {125} 3) cio (540} (185} @ clo {800} (245) (5.5)
5000 1320 0.48 6750 1960 0.65 10300 2650 0.96
O EID cw (510} {135 {5) G (690} {200} 6.5) Gl {1050} (270} (9.5)
4100 1270 0.29 5600 1910 0.40 8250 2550 0.59
RS T3 c10 {420} {130} {3} c10 {570} {195} {4} clo {840} {260} (5.5}
5900 1520 0.58 8050 2210 0.78 11800 3000 1.16
[T e c {600} {155} (6} C (820} (225) @ clo {1200} (305} (12}
6100 1570 0.60 8250 2300 0.80 12300 3100 118
FOUAC I3 c10 {620} {160} {6} c1o {840} {235} {8} cio {1250} {315} {12}
6100 1570 0.60 8250 2300 0.80 12300 3100 1.18
PO AT cl {620} {160} {6} e {840} {235} (8} cw {1250} {315} {12}
6650 1760 0.64 9100 2650 0.86 13200 3550 127
FOVAC T3 c10 {680} {185} (6.5} c10 {930} {270} {9} c10 {1350} {360} {13}
6650 1760 0.64 9100 2650 0.86 13200 3550 127
FOAC T3 cl {680} {185} {6.5} e {930} {270} {9} G {1350} {360} {13}
(5) Accuracy
@ Accuracy grades regarding the tolerance of the bore and outside
Uses NSK standard PN7A and PN7B which are diameter (Table I-614).
equivalent to JIS4 grade of the radial ball bearing.
Combined bearing PN7A @ Fits
Universal combination bearing———PN7B Table I-6+15 shows recommended values of the
However, PN7A is stricter than JIS4 grade regarding tolerance of shaft and housing bore.
axial run out of inner and outer rings. PN7B is stricter
Table I-6°14 Tolerance: thrust angular contact ball bearing for ball screw support ) Table I-6-15 Tolerance of shaft bearlng_seat
Unit: gm and housing bore Unit: pm
Nominal size of Tolerance of bore Tolerance of outside diameter Tole:ance .Of inner | Axial run out ‘.)f inner Size of shaft or housing | Tolerance of shaft Tolerance of
1 ing width or outer ring ; :
bearing bore or yy il A 3 Y 3 bore bearing seat housing hole
LTS ST E e ccuracy grade Accuracy grade ccuracy grade ccuracy grade (mm) hs H6
(mm) PN7A PN7B PN7A PN7B g”;@ Em;g over orless | upper lower upper lower
over orless | upper  lower | upper  lower upper  lower | upper  lower | upper lower Maximum 10 18 0 -8 - -
10 T8 0 = 0 = - - - - 0 ) 25 ;g :g g ‘191 o 5
18 30 0 -5 0 -4 - - - - 0 -120 25 = = o s 19 o
30 50 0 -6 0 -4 0 -6 0 -4 0 -120 25 = oon o Iy o o
50 80 0 -7 0 -5 0 -7 0 -5 0 -150 25 -
80 120 0 -8 0 -6 0 -8 0 -6 0 -200 25
Remarks : 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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Thrust angular contact ball bearing for ball screw support

NSK

Dynamic equivalent load Pa=XFrxFa

**TAC*B

Nominal contact angle 60 degrees 5
r n
r

7
S § S
External dimensions Dimensions Permissible rotational speed
(mm) (mm) (rpm)
r n - . L .

d D B Min.  Min. d, d, D, D, Grease lubrication ~ Qil lubrication Bearing No.
17 47 15 1 0.6 27.2 34 34 39.6 6000 8000 17TAC 47B
20 47 15 1 0.6 27.2 34 34 39.6 6000 8000 20TAC 47B
25 62 15 1 0.6 37 45 45 50.7 4500 6000 25TAC 62B
30 62 15 1 0.6 39.5 47 47 53.2 4300 5600 30TAC 62B
35 72 15 1 0.6 47 55 55 60.7 3600 5000 35TAC 72B
40 72 15 1 0.6 49 57 57 62.7 3600 4800 40TAC 72B

90 20 1 0.6 57 68 68 77.2 3000 4000 40TAC 90B

45 75 15 1 0.6 54 62 62 67.7 3200 4300 45TAC 75B
100 20 1 0.6 64 75 75 84.2 2600 3600 45TAC 100B

50 100 20 1 0.6 67.5 79 79 87.7 2600 3400 50TAC 100B
55 100 20 1 0.6 67.5 79 79 87.7 2600 3400 55TAC 100B
120 20 1 0.6 82 93 93 102.2 2200 3000 55TAC 120B

60 120 20 1 0.6 82 93 93 102.2 2200 3000 60TAC 120B

Note : (1) Values are based on a standard preload (C10).

B305

Beagzg confguraton Duplex Triplex Quadruplet
,1/,%/ 'nb/,,anb
%8”’”//; Qcoge| DF | DT DFD DTD | DFT | DFF | DFT
ar/%.
e=2.17 %"*fii//ocy One row | Two rows | One row | Two rows {Three rows| One row | Two rows (Three rows
19| - |143|233| - [1.17]233]|253
FIF. = e
Y|054| - [0.77]035| - |0.89|0.35|0.26
X10.92]0.92|0.92|0.92|0.92|0.92|0.92 | 0.92
F/F>e
Y 1 1 1 1 1 1
Basic dynamic load rating C, Permissible axial load Mass B
One row Two rows Three rows One row Two rows Three rows (kg)
sustaining load | sustaining load | sustaining load | sustains load sustain load sustain load 306
DF DT, DFD, DFF DTD, DFT DF DT, DFD, DFF DTD, DFT
(N)  {kgf} | (N) {kgf} (N) {kaf} | (N) {kgf} (N) {kaf} (N) {kgf} [Reference)
21900 2240 | 35500 3650 | 47500 4850 | 26600 2710 | 53000 5400 | 79500 8150 | 0.144
21900 2240 | 35500 3650 | 47500 4850 | 26600 2710 | 53000 5400 | 79500 8150 | 0.135
28500 2910 | 46500 4700 | 61500 6250 | 40500 4150 | 81500 8300 |122000 12500 | 0.252
29200 2980 | 47500 4850 | 63000 6400 | 43000 4400 | 86000 8800 |129000 13200 | 0.224
31000 3150 | 50500 5150 | 67000 6850 | 50000 5100 | 100000 10200 |150000 15300 | 0.310
31500 3250 | 51500 5250 | 68500 7000 | 52000 5300 | 104000 10600 |157000 16000 | 0.275
59000 6000 | 95500 9750 (127000 13000 | 89500 9150 | 179000 18300 |269000 27400 | 0.674
33000 3350 | 53500 5450 | 71000 7250 | 57000 5800 | 114000 11600 |170000 17400 | 0.270
61500 6300 (100000 10200 (133000 13600 | 99000 10100 | 198000 20200 |298000 30500 | 0.842
63000 6400 |102000 10400 |136000 13800 [104000 10600 |208000 21200 |310000 32000 | 0.778
63000 6400 (102000 10400 (136000 13800 |104000 10600 | 208000 21200 |310000 32000 | 0.714
67500 6850 [109000 11200 [145000 14800 [123000 12600 | 246000 25100 |370000 37500 | 1.23
67500 6850 (109000 11200 [145000 14800 [123000 12600 | 246000 25100 |370000 37500 | 1.16

* "Row" means the quantity of bearings that receive axial load. "Two rows" means two bearings are receiving

axial load.
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T Type
D Type
M Type
L Type
U Type
HMC
HTF

B309
B353
B375
B383
B399
B405
B411

B-I-7 Custom Made Ball Screw Series:
Dimension Table and Model Number

BALL SCREWS

B307
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B-I-7.1 T Type (Return tube type, fine lead) Ball Screws

(1) Product categories

T Type ball screws uses return tube recirculation
system which is price competitive and suitable for
large volume production. There are several models
by difference in the preload system (Table I-7.1).

Table I-7¢1 Classification of T Type ball screws

B309

Nut models Shape Flange Preload Nut | Page
shape system |length
Flanged
d=16 or under | Non-preload,
Rectangle |[Slight axial play| Short | B311
SFT _
d=20 or over
Circular |
Circular Il
Flanged
d=16 or under | P preload
Rectangle | (light preload) | Short | B323
PFT _
d=20 or over | Spacer
Circular | ball
Circular Il 11
Flanged
d=20 or over | Z preload |Medium| B329
ZFT - "
Circular | |(medium preload)
Circular Il
Flanged
d=20 or over | D preload | Long | B335
DFT . )
Circular | |(medium preload)
Circular Il |(heavy preload)
Flanged to
flanged
DEET ) D preload Long | B345
Circular | |(medium preload)
(heavy preload)
GSCT .
(General industrial No Non—prgload, Projecting-| B351
use, extra-large) flange Slight axial play| tube type




NSK

(2) Special ball screw specifications

Other than specified in "Screw shaft diameter/lead
combinations" of JIS B1192, the combinations of
medium size screw shaft diameter are added to T
type series as the standard specifications.

<OAppearance of ball nut

In the standard specification, the recirculation return
tube is contained within the outer circumference of
the ball nut. On request, NSK also makes "projecting-
tube" type for smaller outside diameter.

<OShaft diameter/lead combinations

NSK makes non-standard shaft diameter/lead
combinations as well as leads of special
specifications such as "inch" leads and "1t"- leads on
request.

<OFlange shapelsize

NSK makes nut flanges of special shapes and sizes.
Please consult NSK.

(3) Ball nut model number

Fig. I-7°1 Nut appearance

A model number that indicates specification factors is structured as shown below.

(Example) Nut model SFT; shaft diameter 10 mm; lead 4 mm; effective turns of balls 2.5* (Note)

SFT 10 04 -

2.5

Nut model ‘

Shaft diameter

‘ Effective turns of balls

Lead

* Note: In case of Z preload, the number here is twice as large as the effective turns of balls.
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Return tube type, flanged single nut

Precision ball screw: T Type

Q Oil hole

Oil hole

G

'\\ l\
x L 2
30° | 20 95°
H W
Rectangular shape Circular shape Il (semi-circular)
Screw shaft dia. d =16mm
Shaft Ball Root |Effective turns of halls Basic load rating
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N)
dia. x Dynamic  Static Dynamic  Static
d | D, d, d. Circuits C, Coa C, Coa
SFT 1004-2.5 | 10 4 |2.000] 10.3 | 8.2 2.5x1 2740 4450 280 455
SFT 1204-25 2.5x1 3760 6310 385 645
SFT 1204-3 1 4 |2381] 123 | 938 1.5x2 4390 7580 450 770
SFT 1205-2.5 2.5x1 3760 6310 385 645
SFT 1205-3 5 |2381] 123 | 98 1.5x2 4390 7580 450 770
SFT 1405-2.5 2.5x1 6790 11700 695 1190
SFT 1405-5 e 5 |3175] 145 | 11.2 2.5%x2 12300 23400 | 1260 2380
SFT 1604-2.5 2.5x1 4300 8530 440 870
SFT 1604-3 4 |2381] 163 | 13.8 1.5x2 5040 10300 515 1050
SFT 1605-2.5 2.5x1 7330 13500 745 1380
SFT 1605-3 16 5 |3.175]| 16.5 | 13.2 1.5x2 8570 16200 875 1650
SFT 1605-5 2.5%x2 13300 27000 | 1360 2750
SFT 1606-2.5 2.5x1 7330 13500 745 1380
SFT 1606-3 6 |3.175] 165 | 13.2 1.5x2 8570 16200 875 1650
SFT 2004-2.5 2.5x1 4740 10700 485 1090
SFT 2004-5 4 |2381] 203 |17.8 2.5x2 8600 21500 875 2190
SFT 2005-2.5 2.5x1 8230 17100 840 1750
SFT 2005-3 5 |3.175| 205 | 17.2 1.5x2 9620 20600 980 2100
SFT 2005-5 20 2.5%x2 14900 34300 | 1520 3500
SFT 2006-2.5 2.5x1 11000 21100 | 1120 2150
SFT 2006-3 6 |3.969] 205 | 16.4 1.5x2 12800 25300 | 1310 2580
SFT 2008-2.5 2.5x1 11000 21100 | 1120 2150
SFT 2008-3 8 [3.969| 20.5 | 16.4 1.5%2 12800 25300 | 1310 2580

Remarks 1. Flanges for the shaft diameter of 16 mm and smaller are rectangular. There are Circular | and Circular Il for
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those with 20 mm and larger.
Select a flange shape which is suitable for the nut installation space.

2. If there is no seal, the nut length is shorter by the size of "M" than those with a seal.

3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw.

Nut model: SFT (non-preloaded)

NSK

. 4
(il hole Seals (both ends)
>~$ 1
% A
/ /1] ©
e 3=t £ ol S8 2
\ B = - \X’ 8 )
i ML
N7 \J 4
Without seal
: LB M
Circular shape | L
B
Unit: mm ¢
Axial rigidity Ball nut dimensions
K
(N/pm)  {kgf/um} D A G H K B L M w X Y Z Q T
90 9 26 46 — 28 42 10 34 — 36 4.5 8 45 M6x1 14
106 11 38
126 13 30 50 — 32 45 10 44 — 40 4.5 8 45 M6x1 15
106 11 40
126 13 30 50 — 32 45 10 48 — 40 4.5 8 45 M6x1 15
140 14 40
274 28 34 57 — 34 50 11 55 — 45 55 95 55 M6x1 17
134 14 38
160 16 34 57 —_ 34 50 11 45 —_ 45 55 95 55 Mé6x1 17
158 16 42
188 19 40 63 — 40 55 11 52 — 51 55 95 55 M6x1 20
307 31 57
158 16 44
188 19 40 63 — 40 55 11 56 — 51 55 95 55 M6x1 20
160 16 37
309 32 40 63 24 — — 11 49 3 51 55 95 55 M6x1 —
190 19 41
227 23 44 67 26 — — 11 52 3 55 55 95 55 M6x1 —
370 38 56
195 20 44
232 24 48 71 27 — — 11 56 3 59 55 95 55 M6x1 —
195 20 54
232 24 48 75 28 — — 13 64 5 61 6.6 11 6.5 M6x1 —
4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when the axial load is 30% of the basic dynamic load rating (C,). Refer to "Technical Description” (Page
B467) if axial load differs from the conditions above, or when considering change in the deformation of the ball
nut itself.
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Return tube type, flanged single nut Precision ball screw: T Type Nut model: SFT (non-preloaded) NSK ‘

G 4
Oil hole Qil hole Seals (both ends)
g = I
& A Al
: S A : 58 1\ Rz
\ ©
‘ i
N \J \J
o] \
Without seal
w B M
Circular shape Il (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective turns of halls Basic load rating Axial rigidity Ball nut dimensions
Model No dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
' dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Cys (N/um)  {kgf/um} D A G B L M w X Y Z Q

SFT 2504-2.5 2.5x1 5270 13600 535 1390 193 20 36
SFT 2504-5 5 | B ZEE | 22 2.5x2 9560 27200 | 975 2780 374 38 6 69 26 11 48 s 57 55 95 55 M6
SFT 2505-2.5 2.5x1 9130 21900 930 2230 231 24 40
SFT 2505-3 5 3.175| 25.5 | 22.2 1.5%2 10700 25700 1090 2620 271 28 50 73 28 11 52 3 61 5.5 9.5 5.5 M6x1
SFT 2505-5 2.5%x2 16600 43700 1690 4460 447 46 55
SFT 2506-2.5 2.5x1 12300 26800 1250 2730 235 24 44
SFT 2506-3 25 6 3.969 | 25,5 | 21.4 1.5%2 14400 32100 1470 3280 280 29 53 76 29 11 56 3 64 5.5 .5 5.5 M6x1
SFT 2506-5 2.5x2 22300 53500 2280 5460 456 46 62
SFT 2508-2.5 2.5x1 15800 32000 1610 3260 242 25 56
SFT 2508-3 g ||| 288 | 2D 1.5x2 18500 38100 | 1880 3880 286 29 S R B B 2 Mmoo eb & Bb e
SFT 2510-2.5 2.5x1 15800 32000 1610 3260 242 25 67
SFT 2510-3 10 |4.762| 25,5 | 20.5 1.5x2 18500 38100 1880 3880 286 29 58 85 32 15 81 8 71 6.6 11 6.5 M6x1
SFT 2510-3.5 3.5x1 21100 44200 2150 4500 330 34 77
SFT 2805-2.5 2.5x1 9600 24400 980 2490 252 26 41
SFT 2805-5 5 |3175] 285 252 2.5x2 17400 48800 | 1780 4980 487 50 % 8 31 12 s 3 69 66 11 65 M6x1
SFT 2806-2.5 2.5x1 9600 24400 980 2490 252 26 45
SFT 2806-3 28 6 3.175| 28.5 | 25.2 1.5%2 11200 29300 1150 2990 300 31 55 85 31 12 57 3 69 6.6 11 6.5 M6x1
SFT 2806-5 2.5x2 17400 48800 1780 4980 487 50 63
SFT 2810-2.5 2.5x1 16700 36100 1700 3680 265 27 68
SFT 2810-3 10 |4762] 285 | 235 1.5%2 19500 43000 | 1990 4380 314 32 60 94 36 15 82 ’ 6 9 4 85 Méx1
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and

2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the axial load is 30% of the basic dynamic load rating (C,). Refer to "Technical Description” (Page

3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. B467) if axial load differs from the conditions above, or when considering change in the deformation of the ball

nut itself.
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Return tube type, flanged single nut Precision ball screw: T Type Nut model: SFT (non-preloaded) NSK ‘

G V4
Qil hole Qil hole Seals (both ends)
S o : I
Y //,r \\’\ o -
s X 2 AN
N s i 22 MM e
o : S =5 - = 85 = /7/@7/ SIS 9]
k% i © \M! “
) % N %
Without seal
w il M
Circular shape 11 (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. | Lead |[Ball dia.| circle | dia. Turns (N) {kaf} K
dia. X Dynamic  Static Dynamic  Static
d | D, d, d, Circuits C, Coq C, Co, (N/um)  {kgf/um} D A G B L M w X Y V4 Q
SFT 3204-2.5 2.5x1 5800 17500 590 1790 234 24 37
SFT_3204-5 4 ||zsEl] szl | 2uE 2.5x2 10500 35100 | 1070 3580 454 46 S e 49 & g @s 1 Bs Med
SFT 3205-2.5 2.5x1 10200 28000 1040 2860 281 28 41
SFT 3205-3 1.5%2 11900 33600 1210 3430 333 34 53
SFT 3205-5 SF |[3:1751[182.58129.2 2.5x2 18500 56100 | 1880 5720 543 55 58 8 32 12 56 3 766 11 65 MéxL
SFT 3205-7.5 2.5x3 26200 84100 2670 8580 799 81 71
SFT 3206-2.5 2.5x1 13600 34700 1390 3540 287 29 45
SFT 3206-3 6 3.969| 325 | 28.4 1.5x2 15900 41200 1620 4200 339 35 62 89 34 12 57 3 75 6.6 11 6.5 M6x1
SFT 3206-5 32 2.5x2 24700 69400 2520 7080 555 57 63
SFT 3208-2.5 2.5x1 17500 41000 1780 4180 292 30 58
SFT 3208-3 8 4762 | 32.5 | 275 1.5x2 20400 49500 2080 5050 349 36 66 100 38 15 71 5 82 9 14 8.5 M6x1
SFT 3208-5 2.5x2 31700 82000 3230 8360 565 58 82
SFT 3210-2.5 2.5x1 25500 54000 2600 5510 302 31 70
SFT 3210-3 1.5x2 29900 64800 3040 6610 360 37 87
SFT 3210-3.5 v e | & | 284 3.5x1 34100 77000 | 3480 7850 422 43 v doE Al g 80 4 & & E
SFT 3210-5 2.5x2 46300 108000 4720 11000 585 60 100
SFT 3212-2.5 2.5x1 25500 54000 2600 5510 302 31 81
SFT 3212-3 12 @8 | & | 284 1.5x2 29900 64800 | 3040 6610 360 37 747 087 a8 97 9 %0 9 147 857 Mex1
SFT 3605-5 2.5x2 19400 63300 1980 6460 597 61 59
SFT 3605-7.5 5 |3175]365 332 2.5x3 27500 95000 | 2800 9690 878 90 65 100 38 15 74 3 82 9 4 85 Med
SFT 3606-5 2.5%2 26500 78500 2700 8010 615 63 66
SFT 3606-7.5 | 36 | 6 |[3.969)365 ) 324 2.5x3 37600 118000 | 3830 12000 905 92 65 100 38 15 84 s 82 9 4 85 Méx1
SFT 3610-2.5 2.5x1 27200 61300 2770 6250 334 34 73
SFT 3610-3 10 |6.35 | 37.0 | 30.4 1.5x2 31800 73500 3240 7500 397 41 75 120 45 18 90 7 98 11 17.5 11 M6x1
SFT 3610-5 2.5x2 49300 123000 5030 12500 647 66 103
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the axial load is 30% of the basic dynamic load rating (C,). Refer to "Technical Description" (Page
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. B467) if axial load differs from the conditions above, or when considering change in the deformation of the ball

nut itself.
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Return tube type, flanged single nut Precision ball screw: T Type Nut model: SFT (non-preloaded) NSK ‘

G V4
Qil hole Qil hole Seals (both ends)
>.$ ]
//'" ) ’ /,/"’ \\\\\ *
/ % \ /, %\~ ‘© e o
o K S k% . < 3 g | S
\ \ wL"f,” ©
A \/
95° )
Without seal
w w 5] ML
Circular shape Il (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective turns of halls Basic load rating Axial rigidity Ball nut dimensions
Model No dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
' dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Cys (N/um)  {kgf/um} D A G B L M w X Y Z Q
SFT 4005-2.5 2.5x1 11100 35300 1140 3600 336 34 44
SFT 4005-3 1.5x2 13000 42400 1330 4320 399 41 56
SET 4005-5 5 3.175| 40.5 | 37.2 2.5x2 20200 70600 2060 7200 649 66 67 101 39 15 59 3 83 9 14 8.5 PT1/8
SFT 4005-7.5 2.5x3 28700 106000 2920 10800 956 97 74
SFT 4006-3 1.5%2 17800 52600 1810 5360 411 42 60
SFT 4006-5 6 3.969 | 40.5 | 36.4 2.5x2 27600 87600 2810 8930 668 68 70 104 40 15 66 3 86 9 14 8.5 PT1/8
SFT 4006-7.5 2.5x3 39100 131000 3990 13400 984 100 84
SFT 4008-2.5 2.5x1 19200 51600 1960 5270 349 36 58
SFT 4008-3 40 8 4.762 | 40.5 | 35.5 1.5%2 22500 62600 2290 6380 418 43 74 108 41 15 71 5 90 9 14 8.5 PT1/8
SFT 4008-5 2.5x2 34900 103000 3550 10500 675 69 82
SFT 4010-2.5 2.5x1 28600 68600 2920 6990 365 37 73
SFT 4010-3 1.5x2 33500 82300 3420 8390 434 44 90
SFT 4010-3.5 10 635 | 41.0 | 344 3.5x1 38300 96000 | 3900 9790 503 51 gz lzg 47 I 83 4 102 11 175 11 PTL8
SFT 4010-5 2.5x2 52000 137000 5300 14000 706 72 103
SFT 4012-2.5 2.5x1 33600 77500 3430 7910 373 38 81
SFT 40125 12 |7.144) 415 | 341 2.5x2 61000 155000 | 6220 15800 722 74 | 8 128 48 18 g9y 9 106 11 175 11 PT8
SFT 4016-2.5 2.5x1 33600 77500 3430 7910 373 38 102
SET 4016-3 16 |7.144| 415 | 34.1 1.5x2 39300 93100 4010 9490 440 45 86 128 48 22 118 14 106 11 17.5 11 PT1/8
SFT 4510-5 2.5x2 54200 155000 5530 15800 772 78 103
SFT 4510-7.5 | 45 | 10 |6.35 | 46.0 | 39.4 2.5x3 76800 232000 | 7830 23600 1140 116 88 182 50 18 453 7 e 1 175 11 PTL8
SFT 4512-2.5 2.5x1 35400 88500 3610 9030 412 42 83
SFT 4512-5 12 |7.1441 465 | 39.1 2.5%2 64200 177000 | 6540 18100 798 81 % 182 50 18 439 8 1 1 175 11 PTU8
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the axial load is 30% of the basic dynamic load rating (C,). Refer to "Technical Description” (Page
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. B467) if axial load differs from the conditions above, or when considering change in the deformation of the ball
nut itself.
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Return tube type, flanged single nut Precision ball screw: T Type Nut model: SFT (non-preloaded) NSK ‘

G Z
Oil hole Oil hole Seals (both ends)
>-$ T x]
~ r 222
/ o g £ et § = ‘g g
o = 8 ey 8 8g
| N =7
N4 o
Without seal
w B8] m
Circular shape Il (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective turns of halls Basic load rating Axial rigidity Ball nut dimensions
Model No dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
' dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Cys (N/um)  {kgf/um} D A G B L M w X Y Z Q
SFT 5005-3 1.5x2 14200 52500 1450 5360 472 48 58
SFT 5005-4.5 £ edlia ] s | e 1.5x3 20200 78800 | 2060 8040 696 I R . 68 g e ¥ 4 e rie
SFT 5006-3 1.5x2 19500 65100 1990 6640 486 50 62
SFT 5006-5 6 3.969 | 50.5 | 46.4 2.5x2 30300 109000 3080 11100 794 81 84 118 45 15 68 3 100 9 14 8.5 PT1/8
SFT 5006-7.5 2.5x3 42900 164000 4370 16700 1170 119 86
SFT 5008-3 1.5%2 25000 77400 2550 7890 496 51 74
SFT 5008-5 8 4.762 | 50.5 | 455 2.5x2 38700 131000 3950 13400 815 83 87 129 49 18 85 5 107 11 17.5 11 PT1/8
SFT 5008-7.5 2.5x3 54900 197000 5600 20000 1200 122 109
SFT 5010-2.5 50 2.5x1 31800 87400 3240 8910 440 45 73
SFT 5010-3 1.5x2 37200 103000 3790 10500 517 53 90
SFT 5010-5 &l | e | 444 2.5x2 57700 175000 | 5890 17800 853 87 = I s 3 g 4 D T
SFT 5010-7.5 2.5x3 81800 262000 8340 26700 1250 128 133
SFT 5012-2.5 2.5x1 42800 107000 4360 10900 449 46 87
SFT 5012-5 Lo res ] als | oees 2.5%x2 77600 214000 | 7920 21900 869 O I N D N N
SFT 5016-2.5 2.5x1 42800 107000 4360 10900 449 46 104
SFT 5016-5 16 | 7.938| 51.5 | 43.2 2.5x2 77600 214000 7920 21900 869 89 100 146 58] 22 152 14 122 14 20 13 PT1/8
SFT 5020-2.5 2.5x1 42800 107000 4360 10900 449 46 127
SFT 5020-3 SU | ese ) 2lE | e 1.5x2 50000 129000 | 5100 13100 534 D D T N T S N N
SFT 5510-5 2.5x2 59500 192000 6070 19600 916 93 103
SFT 5510-7.5 | 95 | 10 |6.35 | 56.0 | 49.4 2.5x3 84300 288000 | 8600 29400 1350 137 | 102 144 54 18 433 71l 11 1rs 11 PTLE
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the axial load is 30% of the basic dynamic load rating (C,). Refer to "Technical Description” (Page
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. B467) if axial load differs from the conditions above, or when considering change in the deformation of the ball
nut itself.
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Return tube type, flanged single nut Precision ball screw: T Type Nut model: SFT (non-preloaded) NSK ‘

G Z
Oil hole Oil hole Seals (both ends)
S
7 7 Al
Y _ s P
i i slol B
of -t o 33 e/ /e §¥¢§
K 77
N A
45
Without seal
w B M
Circular shape Il (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective tumns of balls Basic load rating Axial rigidity Ball nut dimensions B
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. x Dynamic  Static Dynamic  Static
d I D, d, d Circuits C, Co, C, Con (N/um)  {kgffum} | D A G B L M w X 4 z o2 307
SFT 6310-2.5 2.5x1 34800 111000| 3550 11300 528 54 77
SFT 6310-5 10 |6.35 | 64.0| 57.4 2.5x2 63200 221000| 6440 22600 1020 104 | 108 154 58 22 107 7 130 14 20 13 PT8
SFT 6310-7.5 2.5x3 89500 332000| 9130 33900 1500 153 137
SFT 6312-2.5 2.5x1 47400 137000 4830 13900 542 55 87
SET 6312-5 o W2 || mekE ] Bhb| S62 2.5x2 86000 273000| 8770 27900 I I A T N IR I T LN - I
SFT 6316-2.5 2.5x1 79500 228000| 8110 23200 713 73 110
SFT 6316-5 16 195251 65.0) 5521 55,5 144000 455000 | 14700 46400 1380 141 | 1?2 180 69 28 54 10 150 18 26 175 PTL8
SFT 6320-2.5 2.5x1 79500 228000| 8110 23200 713 73 127
SFT 6320-5 20 |9525] 650] 552]  55x2 | 144000 455000 14700 46400 1380 141 | 122 180 69 28 457 17 180 18 26 175 PTLB
SFT 8010-5 2.5x2 70500 282000| 7180 28800 1240 126 107
SFT 8010-7.5 10 ]6.35 | 81.0| 744 2.5x3 99800  424000| 10200 43200 1830 186 | 180 16 66 22 4 7 152 14 20 13 PTI8
SFT 80125 2.5%2 96000 350000| 9790 35700 1280 130 123
SFT 801275 | o 12 |7.938| 815| 732 2.5x3 136000 526000 | 13900 53600 1880 192 | 186 182 68 22 g9 8 18 14 20 13 PTI8
SFT 80165 2.5x2 162000 582000 16600 59400 1680 171 158
SFT 8016-7.5 16 |9525| 820 722 2.5x3 230000 874000| 23500 89100 2470 252 | 148 204 7T 28 55e 10 172 18 26 175 PTLB
SFT 8020-5 2.5x2 162000 582000 | 16600 59400 1680 171 187
SFT 8020-7.5 20 9525 820 722 2.5x3 230000 874000| 23500 89100 2470 250 | 143 204 7728 5, 17 172 18 26 17.5 PTL8
SFT 100125 2.5%2 105000 441000| 10700 45000 1530 156 129
SET 10012-7.5 2 || ki | 10| ER2 2.5x3 149000 662000| 15200 67500 9950 90g | 180 2200820828 ags 8 186 18T 26 7.5 RIS
SFT 100165 2.5x2 176000 737000 | 18000 75100 2010 205 162
SFT 10016.7.5| 100 | 16 |9.525]102 | 92.2 2.5x3 250000 1100000| 25400 113000 2950 B T T I R R
SFT 100205 2.5x2 176000 737000 | 18000 75100 2010 205 191
SFT 10020-7.5 AV || 9Ezs | duE | Rz 2.5x3 250000 1100000 25400 113000 2950 S T T - T
SFT 125165 2.5x2 195000 918000| 19900 93600 2390 244 170
SFT 12516-7.5| . 16 |9.525| 127 | 117.2 2.5x3 277000 1380000 28200 140000 3520 359 | 200 290 109 36 55 10 243 26 39 255 PTI8
SFT 125205 252 195000 918000 | 19900 93600 2390 244 199
oFT 1955095 20 |9.525|127 |117.2 P 579000 1980000 | 28200 140000 o o | 200 200 100 36 29 12 243 26 39 255 PTL8
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the axial load is 30% of the basic dynamic load rating (C,). Refer to "Technical Description" (Page
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. B467) if axial load differs from the conditions above, or when considering change in the deformation of the ball

nut itself.
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Return tube type, flanged single nut

Precision ball screw: T Type

Q Oil hole

Qil hole

G

x K Lo = o == 2 H
A
30" | a0 %
H W
Rectangular shape Circular shape Il (semi-circular)
Screw shaft dia. d =16mm
Shaft Ball | Root |Effective turns of balls Basic load rating
Model No. dia. | Lead |[Ball dia.| circle | dia. Turns (N) {kaf}

dia. X Dynamic  Static Dynamic  Static

d | D, d, d. Circuits C, Coa C, Coa

PFT 100425 | 10 | 4 |2.000] 103 | 8.2 2.5x1 1730 2230 175 225
PFT 1204-2.5 2.5x1 2370 3160 240 320
PFT 1204-3 " 4 |2881) 123 | 98 1.5x2 2770 3790 280 385
PFT 120525 2.5x1 2370 3160 240 320
PFT 1205-3 5 |2881] 123 | 98 1.5x2 2770 3790 280 385
PFT 140525 2.5x1 2280 5840 | 435 595
PFT 1405-5 e | 9 el e | Iz 2.5x2 7770 11700 790 1190
PFT 1604-3 1.5%2 3170 5150 | 325 525
PFT 1604-5 4 |2%81) 163 | 138 2.5x2 4920 8530 500 870
PFT 16053 | 16 1.5x2 5400 8100 | 550 825
PET 1605-5 5 |3175] 165 132 2.5x2 8380 13500 855 1380
PFT 1606-2.5 6 |3.175] 165 | 13.2 2.5x1 4620 6750 | 470 690
PFT 20045 4 |2381] 203 | 178 2.5%2 5420 10700 | 550 1090
PFT 2005-3 1.5x2 6060 10300 | 620 1050
PFT 2005-5 2 5 || sled| AuB | 17z 2.5x2 9410 17100 960 1750
PFT 2006-2.5 2.5x1 6900 10500 | 705 1080
PFT 2006-3 8 || S s | dEs 1.5x2 8080 12700 825 1290
PFT 200825 8 |3.969| 205 | 16.4 2.5x1 6900 10500 | 705 1080
PFT 2504-5 4 |2381] 253 | 22.8 2.5x2 6020 13600 615 1390
PFT 2505-3 152 6730 12800 685 1310
PFT 2505-5 25 | 5 |8175] 255 222 2.5x2 10400 21900 | 1070 2230
PFT 2506-3 1.5%2 9070 16100 | 925 1640
PFT 2506-5 6 |3969] 255 214 2.5x2 14100 26800 | 1430 2730

Remarks 1. Flanges for shaft diameter of 16 mm and smaller are rectangle. There are Circular | and Circular I for those with

20 mm and larger. Select a flange shape which is suitable for the nut installation space.
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal.
3. Right turn screw is standard. "L" is added to the end of the model for left turn screw.
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Nut model: PFT (Oversize ball, P preload)

NSK

V4
Oil hole Seals (both ends)
S
iy =
o j{:::: ! £ . ‘ = S
Ya XL&L
\ ==
Without seal
Il M
Circular shape | L
Unit: mm
Axial rigidity Ball nut dimensions 324
K
(Num) {kgfum}| D A G H K B L M W X Y Z O T
76 8 26 46 — 28 42 10 34 — 36 4.5 8 4.5 M6x1 14
89 9 38
106 11 30 50 — 32 45 10 44 — 40 4.5 8 4.5 M6x1 15
89 9 40
106 11 30 50 — 32 45 10 48 — 40 4.5 8 4.5 M6x1 15
116 12 40
205 23 34 51 — 34 50 11 55 — 45 5.5 9.5 55 Mé6x1 17
135 14 45
215 22 34 57 — 34 50 11 50 — 45 5.5 9.5 55 Mé6x1 17
158 16 52
258 26 40 63 — 40 55 11 57 — 51 55 9.5 55 M6x1 20
133 14 40 63 — 40 55 11 44 — 51 5.5 9.5 55 M6x1 20
260 27 40 63 24 — — 11 49 3 Sl 585) 9.5 55 M6x1 —
191 20 52
311 32 44 67 26 — — 11 56 3 515 5.5 9.5 55 M6x1 —
164 17 24
195 20 48 71 27 — — 11 56 5 59 5.5 9.5 55 M6x1 —
164 17 48 5 28 — — 13 54 5 61 6.6 11 6.5 M6x1 —
312 32 46 69 26 — — 11 48 3 57 5.5 9.5 55 M6x1 —
223 23 52
372 38 50 73 28 — — 11 55 3 61 5.5 9.5 55 M6x1 —
235 24 56
383 39 53 76 29 — — 11 62 3 64 5.5 9.5 55 M6x1 —

4. Load balls and spacer balls are installed at a ratio of 1:1. Therefore, the basic load rating differs from those of

other models.

5. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when the preload is 5% of the basic dynamic load rating (C,), and the axial load is applied to it. Refer to
"Technical description" (Page B467) if preload differs from the conditions above, or when considering change in

the deformation of the ball nut itself.
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Return tube type, flanged single nut Precision ball screw: T Type Nut model: PFT (Oversize ball, P preload) NSK ‘

4

Qil hole Oil hole Seals (both ends)

I

8 75 i

wm
%3]
o

@Dyg6

6x60°

95° Without seal
w w 5] m
. .o L
Circular shape Il (semi-circular) Circular shape |
B
Unit: mm &l
Shaft Ball Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No dia. Lead |Ball dia.| circle | dia. Turns (N) kg K
' dia. x Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Coa (N/um)  {kgf/um} D A G B L M w X Y Z Q

PFT 2508-2.5 2.5x1 9940 16000 1010 1630 203 21 56

PET 25083 | . | 8 |4762] 255 | 205 1.5x2 11600 19000 | 1190 1940 234 24 8 8 3 138 g 5 86 11 65 Méxd
PFT 2510-2.5 2.5x1 9940 16000 1010 1630 203 21 67

PFT 2510-3 10 |4.762| 26,5 | 20.5 1.5x2 11600 19000 | 1190 1940 234 24 8 & 2 15 g 8 ™ 86 11 65 Med
PFT 2805-5 5 3.175 | 28.5 | 25.2 2.5x2 11000 24400 1120 2490 410 42 55 85 31 12 56 3 69 6.6 11 6.5 M6x1
PFT 2806-3 1.5%2 7080 14600 720 1490 252 26 57

PFT 28065 | 28 | © [3175]285 252 2.5x2 11000 24400 | 1120 2490 410 42 % 8 3 12 g 3 69 66 11 65 Mé
PFT 2810-2.5 2.5x1 10500 18000 1070 1840 220 22 68

PFT 2810-3 10 |4.762 285 | 235 1.5x2 12300 21500 | 1260 2190 265 27 60 94 3% 1B g roo 9 M 85 Med
PFT 3204-5 4 2.381 | 32.3 | 29.8 2.5%2 6630 17500 675 1790 382 39 54 81 31 12 49 g 67 6.6 11 6.5 M6x1
PFT 3205-3 1.5x2 7490 16800 765 1720 281 29 53

PFT 3205-5 5) 3.175 | 32.5 | 29.2 2.5%2 11600 28000 1190 2860 455 47 58 85 32 12 56 3 71 6.6 11 6.5 M6x1
PFT 3205-7.5 2.5x3 16500 42100 1680 4290 672 69 71

PFT 3206-3 1.5%2 10000 20600 1020 2100 285 29 57

PFT 3206-5 6 |3969 325 284 2.5x2 15500 34700 | 1580 3540 468 48 62 89 3 12 g 3 586 11 65 Med
PFT 3208-3 32 1.5%2 12900 24800 1310 2520 294 30 71

PFT 3208-5 8 |4r62] 325275 2.5x2 20000 41000 | 2030 4180 470 48 66 100 38 15 g 5> 82 9 14 85 Med
PFT 3210-2.5 2.5x1 16100 27000 1640 2750 255 26 70

PFT 3210-3 10 |6.35 | 33.0 | 26.4 1.5%2 18800 32400 1920 3300 303 31 74 108 41 15 87 7 90 9 14 8.5 M6x1
PFT 3210-5 2.5x2 29200 54000 2980 5510 494 50 100

PFT 3212-2.5 2.5x1 16100 27000 1640 2750 255 26 81

PFT 3212-3 12 1635 330 | 2641 15x2 18800 32400 | 1920 3300 3 31 | /4 18 4 18 o 9 0 9 14 85 MEd
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Load balls and spacer balls are installed at a ratio of 1:1. Therefore, the basic load rating differs from those of

2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. other models.
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. 5. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and

balls when the preload is 5% of the basic dynamic load rating (C,), and the axial load is applied to it. Refer to
"Technical description" (Page B467) if preload differs from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Return tube type, flanged single nut Precision ball screw: T Type Nut model: PFT (Oversize ball, P preload) NSK ‘

Z
G Seals (both ends
Oil hole Oil hole ( )
>~$ T x]
¥\ % )i : o m‘“ ik
! / o =-h S )
(@] Fe SRS O A ‘ 8 E! - /7/@74 \X{ 8 E S
K \ K - 7777
\ \\ P v N4 N
45° Without seal
w el
Circular shape Il (semi-circular) Circular shape |
_ 328
Unit: mm
Shaft Ball | Root |Effective tumns of halls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. X Dynamic  Static  Dynamic  Static

d | D, d, d, Circuits C, Coa C, Coa (N/um)  {kgf/um} D A G B L M w X Y Z Q
PFT 3605-5 2.5%2 12200 31700 1250 3230 504 51 59
PFT 3605-7.5 5 [3175] 365 | 332 2.5x3 17300 47500 | 1760 4840 740 75 65 100 38 15 74 3 & 9 14 85 Méxl
PFT 3606-5 2.5%2 16700 39300 1700 4000 518 53 66
PFT 3606-7.5 | 36 | © |3969)|365 324 2.5x3 23700 58900 | 2410 6010 763 78 65 100 3 15 84 s 82 9 4 85 M6
PFT 3610-2.5 2.5x1 17100 30600 1750 3120 278 28 73
PFT 3610-3 10 6.35 | 37.0 | 30.4 1.5x2 20000 36800 2040 3750 327 33 75 120 45 18 90 7 98 11 17.5 11 M6x1
PFT 3610-5 2.5x2 31100 61300 3170 6250 537 55 103
PFT 4005-3 1.5x2 8210 21200 840 2160 337 34 56
PFT 4005-5 5 3.175| 40.5 | 37.2 2.5x2 12700 35300 1300 3600 548 56 67 101 39 15 59 3 83 9 14 8.5 PT1/8
PFT 4005-7.5 2.5x3 18100 53000 1840 5400 806 82 74
PFT 4006-5 2.5x2 17400 43800 1770 4470 564 57 66
PFT 4006-7.5 6 |3.969] 405 | 36.4 2.5x3 24600 65700 | 2510 6700 827 84 70 1044015 84 8 86 9 4 85 PTIB
PFT 4008-3 40 1.5x2 14200 31300 1440 3190 352 36 71
PET 4008-5 8 4.762 | 40.5 | 35.5 2.5%2 22000 51600 2240 5270 570 58 74 108 41 15 82 5 90 9 14 8.5 PT1/8
PFT 4010-2.5 2.5x1 18000 34300 1840 3500 307 31 73
PFT 4010-3 10 6.35 | 41.0 | 344 1.5x2 21100 41100 2150 4190 366 37 82 124 47 18 90 7 102 11 17.5 11 PT1/8
PFT 4010-5 2.5x2 32800 68600 3340 6990 595 61 103
PFT 4012-2.5 2.5x1 21200 38800 2160 3950 310 32 81
PET 4012-5 12 | 7.144| 415 | 34.1 2.5x2 38400 77500 3920 7910 600 61 86 128 48 18 117 9 106 11 17.5 11 PT1/8
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Load balls and spacer balls are installed at a ratio of 1:1. Therefore, the basic load rating differs from those of

2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. other models.
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. 5. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and

balls when the preload is 5% of the basic dynamic load rating (C,), and the axial load is applied to it. Refer to
"Technical description” (Page B467) if preload differs from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Return tube type, flanged single nut Precision ball screw: T Type Nut model: ZFT (Offset lead, Z preload) NSK ‘

Z
G Seals (both ends
Oil hole Oil hole ( )
>-$ | |
N & =N N 7
% AW . 7)) 7) 17 e
T o o = o2
o o Lol IR R 35 g ® \ KRS
) ¢ s yrasl |
. v < A A A
Without seal
W w B M
Circular shape Il (semi-circular) Circular shape | L
B
Unit: mm 230
Shaft Ball | Root |Effective tuns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
' dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Cos (N/um)  {kgf/pm} D A G B L M w X Y Z Q
ZFT 2504-5 2.5x1 5270 13600 535 1390 379 39 48
ZFT 2504-10 4 |23%81] 253 ) 228 2.5x2 9560 27200 | 975 2780 735 5 | 46 69 26 1 g, 8 ST 85 95 55 Mex
ZFT 2505-5 2.5x1 9130 21900 930 2230 454 46 55
ZFT 250510 | . | O 3175|295 | 222 2.5x2 16600 43700 | 1690 4460 876 gg | 0 B 28 11 g 3 6 55 95 55 Mexd
ZFT 2506-5 2.5x1 12300 26800 1250 2730 462 47 62
ZFT 2506-10 e el s 2.5x2 22300 53500 | 2280 5460 896 91 A N g gy 8 B9 Bs e
ZFT 2508-5 8 [4.762 | 25.5 | 20.5 2.5x1 15800 32000 1610 3260 476 48 58 85 32 13 80 5 71 6.6 11 6.5 M6x1
ZFT 2510-3 10 [4.762 | 25.5 | 20.5 1.5x1 10200 19000 1040 1940 291 30 58 85 32 15 81 8 71 6.6 11 6.5 M6x1
ZFT 2805-5 2.5x1 9600 24400 980 2490 495 50 56
ZFT 2805-10 5 |3175]285 ) 252 2.5x2 17400 48800 | 1780 4980 959 9g | % 8 3 12 g 3 8 86 1 65 Med
ZFT 2806-5 28 2.5x1 9600 24400 980 2490 495 50 63
ZFT 2806-10 6 |8175] 285252 2.5x2 17400 48800 | 1780 4980 959 98 | 5 8 81 12 g9 8 6o 66 11 65 Méxl
ZFT 2810-3 10 [4.762 | 28.5 | 23.5 1.5x1 10800 21500 1100 2190 320 33 60 94 36 15 82 7 76 9 14 8.5 M6x1
ZFT 3204-5 2.5x1 5800 17500 590 1790 461 47 49
ZFT 3204-10 4 |2881) 323 ) 298 2.5x2 10500 35100 | 1070 3580 892 o1 | 5 8 81 12 45 8 67 86 11 65 M6
ZFT 3205-5 2.5x1 10200 28000 1040 2860 552 56 56
ZFT 3205-10 0| Bive | eEs | Zae 2.5x2 18500 56100 | 1880 5720 1070 100 | %8 8 3 12 g g g e b e
ZFT 3206-5 2.5x1 13600 34700 1390 3540 563 57 63
ZFT 3206-10 | I Bl B 2.5x2 24700 69400 | 2520 7080 1090 ililil . g [ T
ZFT 3208-5 2.5x1 17500 41000 1780 4180 573 58 82
ZFT 3208-6 & |z | 220 | 218 1.5x2 20400 49500 | 2080 5050 686 70 L . '] g = 2 e B e
ZFT 3210-3 1.5x1 16400 32400 1680 3300 365 37 87
ZFT 32105 W29 || BB || 2as 2.5x1 25500 54000 | 2600 5510 594 61 e AW AR W U =Y Y A
ZFT 3212-3 12 |6.35 | 33.0 | 26.4 1.5x1 16400 32400 1680 3300 365 37 74 108 41 18 97 9 90 9 14 85 M6x1
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. "Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in

the deformation of the ball nut itself.
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Return tube type, flanged single nut Precision ball screw: T Type Nut model: ZFT (Offset lead, Z preload) NSK

4
G
Oil hole Oil hole Seals (both ends)
>-$ | |
al 7 A A A AN
(D) o) 22220
i s 2y S =
O s=o=is S K : B 8 = ® \X\\ \\ E B @
\ k \ 1 < éé - é/ \/U/’ ééé
” \ \\\*\,,,, /‘,/ \
A
95°
Without seal
w w B M
Circular shape Il (semi-circular) Circular shape | L
B
332
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No dia. Lead [Ball dia.| circle | dia. Turns (N) {kgf} K
' dia. X Dynamic  Static  Dynamic  Static
d | D, d, d. Circuits C, Co, C, Coa (N/pm)  {kgf/pm} D A G B L M w X Y Z Q
ZFT 3605-5 2.5x1 10700 31700 1090 3230 607 62 59
ZFT 3605-10 > [31/5] 365 | 332 2.5x2 19400 63300 | 1980 6460 1170 119 65 100 38 15 gg 3 82 9 4 85 Méxi
ZFT 3606-5 36 2.5x1 14600 39300 1490 4000 625 64 66
ZFT 3606-10 6 | 3969365 | 324 2.5x2 26500 78500 | 2700 8010 1210 123 65 100 38 15 4o 3 82 9 4 85 Mexi
ZFT 3610-3 1.5x1 17500 36800 1790 3750 404 41 90
ZFT 36105 10 ]635 | 37.0 | 304 2.5x1 27200 61300 | 2770 6250 657 67 | 7 120 45 18 403 7 9% M 175 11 Med
ZFT 4005-5 2.5x1 11100 35300 1140 3600 661 67 59
ZFT 4005-10 5 |31r5] 405|372 2.5x2 20200 70600 | 2060 7200 1280 130 | 67 101 39 1S g9 3 & 9 14 85 PTIB
ZFT 4006-5 2.5x1 15200 43800 1550 4470 679 69 66
ZFT 4006-10 6 | 3969|405 | 36.4 2.5x2 27600 87600 | 2810 8930 1320 134 701044015 4 3 86 9 4 85 PTIE
ZFT 4008-5 2.5x1 19200 51600 1960 5270 687 70 82
ZFT 400810 | 40 | & |4762]405 355 2.5x2 34900 103000 | 3550 10500 1330 135 4 108 41 15 455 S %0 9 4 85 PTLB
ZFT 4010-5 2.5x1 28600 68600 2920 6990 717 73 103
ZFT 4010-6 10 |6.35 | 41.0 | 344 1.5%2 33500 82300 3420 8390 854 87 82 124 47 18 140 7 102 11 17.5 11 PT1/8
ZFT 4010-7 3.5x1 38300 96000 3900 9790 988 101 123
ZFT 4012-5 12 | 7.144| 415 | 34.1 2.5x1 33600 77500 3430 7910 733 75 86 128 48 18 117 9 106 11 17.5 11 PT1/8
ZFT 4016-3 16 | 7.144| 415 | 341 1.5x1 21700 46500 2210 4740 451 46 86 128 48 22 118 14 106 11 175 11 PT1/8
ZFT 4510-5 45 10 | 6.35 | 46 39.4 2.5x1 29900 77300 3040 7880 784 80 88 132 50 18 103 7 110 11 17.5 11 PT1/8
ZFT 4512-5 12 | 7.144| 46.5 | 39.1 2.5x1 35400 88500 3610 9030 811 83 90 132 50 18 119 8 110 11 17.5 11 PT1/8
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the preload is 10% of the basic dynamic load rating (C.,), and axial load is applied to it. Refer to
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. "Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in

the deformation of the ball nut itself.
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NSK

Return tube type, flanged single nut Precision ball screw: T Type

Nut model: ZFT (Offset lead, Z preload)

z
G .
Oil hole Oil hole Seals (both ends)
>-$ X
& A A A A
VA ©
S RS £ il / ® / § SIS
8 8y 7 \X \ :
Ll
& &
|
w Without seal
W . B M
Circular shape Il (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective turns of halls Basic load rating Axial rigidity Ball nut dimensions
Model No dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
' dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Cys (N/um)  {kgf/um} D A G B L M w X Y Z Q
ZFT 5005-6 1.5%2 14200 52500 | 1450 5360 930 95 83
ZFT 5005-9 5 |3l | B0 | A7z 1.5x3 20200 78800 | 2060 8040 1360 139 . S - < 248 & e me Il
ZFT 5006-10 6 |3.969 | 50.5 | 46.4 2.5x2 30300 109000 | 3080 11100 1562 159 84 118 45 15 104 3 100 9 14 85 PTL8
ZFT 5008-10 8 |4.762| 50.5 | 45.5 2.5%2 38700 131000 | 3950 13400 1600 163 87 129 49 18 133 5 107 11 175 11 PTL8
ZFT 50105 50 2.5x1 31800 87400 | 3240 8910 866 88 103
ZFT 5010-7 10 |6.35 | 51.0 | 44.4 3.5x1 42500 122000 | 4330 12500 1190 121 93 135 51 18 123 7 113 11 175 11 PTL8
ZFT 5010-10 2.5x2 57700 175000 | 5890 17800 1677 171 163
ZFT 50125 12 |7.938] 515 | 43.2 2.5x1 42800 107000 | 4360 10900 883 90 | 100 146 55 22 123 8 122 14 20 13 PTL/8
ZFT 50165 16 |7.938| 515 | 43.2 2.5x1 42800 107000 | 4360 10900 883 90 | 100 146 55 22 152 14 122 14 20 13 PTL/8
ZFT 5020-3 20 |7.938| 515 | 43.2 1.5x1 27600 64300 | 2810 6560 542 55 | 100 146 55 28 147 17 122 14 20 13 PTL/8
ZFT 5510-5 2.5x1 32800 96100 | 3340 9800 929 95 103
ZFT 5510-10 | °° | 10 |6.35 | 56.0 | 49.4 2.5x2 59500 192000 | 6070 19600 1800 180 | 102 144 54 18 43 vz i1 175 11 PTLI8
ZFT 63105 2.5x1 34800 111000 | 3550 11300 1038 106 107
ZFT 6310-10 | 63 | 10 [6:85 | 64.0 | 57.4 2.5x2 63200 221000 | 6440 22600 2000 204 |108 154 88 22 44 [ SO
ZFT 63125 12 |7.938 | 64.5 | 56.2 2.5x1 47400 137000 | 4830 13900 1060 108 | 115 161 61 22 123 8 137 14 20 13 PTL/8

Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space.
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2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal.
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw.

»

Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and

balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to

"Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in

the deformation of the ball nut itself.
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Return tube type, flanged double nut Precision ball screw: T Type Nut model: DFT (Spacer, D pre-load) NSK ‘

V4
G
0_0il hole Oil hole Oil hole Keys to secure preload Seal (both ends)
7 (2 places)
>-$ 1
V- mi ‘ V= n\“
\” [ S S
. | of o LR\ & 0L DA R
i ©
\ g |l/aa
\ ! \
% 80 Spacer Without seal
w w B M
Rectangular shape Circular shape Il (semi-circular) Circular shape | L
Screw shaft dia. d =16mm Screw shaft dia. d = 20mm
B
Unit: mm
Shaft Ball | Root |Effective tumns of halls Basic load rating Axial rigidity Ball nut dimensions 33
Model No dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
' dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Coa (N/um)  {kgf/um} D A G H K B L M w X Y V4 Q T
DFT 1604-2.5 2.5x1 4300 8530 440 870 263 27 70
DFT 1604-3 4 |23%81] 163 | 138 1.5x2 5040 10300 | 515 1050 315 32 [ 3% 5% — 3 80 11 g — 45 55 95 55 Méd 17
DFT 1605-2.5 2.5x1 7330 13500 745 1380 311 32 1
DFT 1605-3 16 5 3.175| 16.5 | 13.2 1.5%2 8570 16200 875 1650 370 38 40 63 — 40 55 11 97 — 51 55 95 55 M6x1 20
DFT 1605-5 2.5x2 13300 27000 1360 2750 603 61 107
DFT 1606-2.5 2.5x1 7330 13500 745 1380 311 32 86
DFT 1606-3 6 3.175| 16.5 | 13.2 1.5%2 8570 16200 875 1650 370 38 40 63 — 40 55 11 110 — 51 55 9.5 55 M6x1 20
DFT 2004-2.5 2.5x1 4740 10700 485 1090 315 32 69
DFT 2004-5 4 |23%81] 203 178 2.5x2 8600 21500 | 875 2190 608 62 |40 6 24 — — 11 g3 3 51 55 95 55 Méed —
DFT 2005-2.5 2.5x1 8230 17100 840 1750 376 38 76
DFT 2005-3 5 3.175| 20.5 | 17.2 1.5%2 9620 20600 980 2100 446 45 44 67 26 — — 11 97 3 55 55 95 55 M6x1 —
DFT 2005-5 20 2.5x2 14900 34300 1520 3500 726 74 106
DFT 2006-2.5 2.5x1 11000 21100 1120 2150 384 39 86
DFT 2006-3 6 |3969]1205 164 | 15x2 | 12800 25300 | 1310 2580 as6 46 | 0 21— — 11 90 3 59 55 95 55 Med —
DFT 2008-2.5 2.5x1 11000 21100 1120 2150 384 39 102
DFT 2008-3 8 |3969] 205 | 164 1.5x2 12800 25300 | 1310 2580 456 47 |48 75 28 — — 18 qpp 5 61 66 11 65 Med —
DFT 2504-2.5 2.5x1 5270 13600 535 1390 379 39 68
DFT 2504-5 4 |23%81] 253 | 228 2.5x2 9560 27200 | 975 2780 735 75 |4 69 26 — — 11 g 3 57 55 95 55 Méed —
DFT 2505-2.5 2.5x1 9130 21900 930 2230 453 46 75
DFT 2505-3 25 5 3.175| 25.5 | 22.2 1.5%2 10700 25700 1090 2620 532 54 50 73 28 — — 11 102 3 61 55 95 55 M6x1 —
DFT 2505-5 2.5x2 16600 43700 1690 4460 876 89 105
DFT 2506-2.5 2.5x1 12300 26800 1250 2730 462 47 86
DFT 2506-3 6 3.969 | 25,5 | 21.4 1.5x2 14400 32100 1470 3280 551 56 53 76 29 — — 11 110 3 64 55 95 55 M6xl1 —
DFT 2506-5 2.5x2 22300 53500 2280 5460 896 91 122
Remarks 1. Flanges come in Circular | and Circular II. Select a flange which is suitable for the nut installation space. Those 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
with shaft diameter of 16 mm and smaller are rectangle. balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. “Technical Description” (Page B467) if preload differ from the conditions above, or when considering change in
3. Right turn screw is standard. "L" is added to the end of the model for left turn screw. the deformation of the ball nut itself.
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Return tube type, flanged double nut

Precision ball screw: T Type

Qil hole

Circular shape Il (semi-circular)

Qil hole

Circular shape |

Shaft Ball | Root |Effective turns of balls Basic load rating
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf}
dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Coa

DFT 250825 25x1 15800 32000 | 1610 3260
DFT 2508-3 @ || S| Z8s | 2 1.5x2 18500 38100 | 1880 3880
DFT 251025 | 25 2.5x1 15800 32000 | 1610 3260
DFT 2510-3 10 |4.762| 255 | 205 1.5x2 18500 38100 | 1880 3880
DFT 2510-3.5 3.5x1 21100 44200 | 2150 4500
DFT 2805-2.5 2.5x1 9600 24400 | 980 2490
DFT 2805-5 5 |8175) 285 252 2.5x2 17400 48800 | 1780 4980
DFT 2806-2.5 2.5x1 9600 24400 | 980 2490
DFT 2806-3 | 28 | 6 |3.175| 28.5 | 25.2 1.5x2 11200 29300 | 1150 2990
DFT 2806-5 2.5x2 17400 48800 | 1780 4980
DFT 2810-2.5 2.5x1 16700 36100 | 1700 3680
DFT 2810-3 10 |4762] 285 | 235 15x2 19500 43000 | 1990 4380
DFT 3204-2.5 2.5x1 5800 17500 | 590 1790
DFT 3204-5 B ||z ey | 2k 2.5x2 10500 35100 | 1070 3580
DFT 3205-2.5 2.5x1 10200 28000 | 1040 2860
DFT 3205-3 1.5x2 11900 33600 | 1210 3430
DFT 3205-5 e 2.5x2 18500 56100 | 1880 5720
DFT 3205-7.5 2.5x3 26200 84100 | 2670 8580
DFT 3206-2.5 2.5x1 13600 34700 | 1390 3540
DFT 3206-3 6 |3.969| 32.5 | 28.4 1.5x2 15900 41200 | 1620 4200
DFT 32065 | g, 2.5x2 24700 69400 | 2520 7080
DFT 3208-2.5 2.5x1 17500 41000 | 1780 4180
DFT 3208-3 8 |4762| 325 | 275 1.5x2 20400 49500 | 2080 5050
DFT 3208-5 2.5x2 31700 82000 | 3230 8360
DFT 3210-2.5 2.5x1 25500 54000 | 2600 5510
DFT 3210-3 1.5x2 29900 64800 | 3040 6610
DFT 3210-3.5 | & | = | 288 3.5x1 34100 77000 | 3480 7850
DFT 3210-5 2.5x2 46300 108000 | 4720 11000
DFT 3212-2.5 2.5x1 25500 54000 | 2600 5510
DFT 3212-3 1z | b | sel | 264 1.5x2 29900 64800 | 3040 6610

Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space.
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal.
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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Nut model: DFT (Spacer, D pre-load)

NSK

Z
Keys to secure preload Seal (both ends)
(2 places)
>~$ s
A =N
e i 777 W °
= o))
85 O / ‘ SIS
a ai ML\L
N A
|
Spacer Without seal
8] m
L
Unit: mm
Axial rigidity Ball nut dimensions
K

(N/um)  {kgf/um} D A G B L M w X Y Z Q
475 48 104 B
562 57 58 85 32 13 133 5 71 6.6 11 6.5 M6x1
475 48 127 338
562 57 58 85 32 15 151 8 71 6.6 11 6.5 M6x1
649 66 147
495 50 76
959 08 55 85 31 12 106 3 69 6.6 11 6.5 M6x1
495 50 87
590 60 55 85 31 12 111 3 69 6.6 11 6.5 M6x1
959 98 123
522 53 128
618 63 60 94 36 15 152 7 76 9 14 8.5 M6x1
461 47 69
892 91 54 81 31 12 93 8 67 6.6 11 6.5 M6x1
552 56 76
655 67 103
1067 109 58 85 32 12 106 3 71 6.6 11 6.5 M6x1
1572 160 136
563 57 87
666 68 62 89 34 12 111 8 75 6.6 11 6.5 M6x1
1092 111 123
B3 58 106
686 70 66 100 38 15 135 5 82 9 14 8.5 M6x1
1110 113 154
594 61 130
707 72 167
829 84 74 108 41 15 150 7 90 9 14 8.5 M6x1
1150 117 190
603 62 58]
707 79 74 108 41 18 181 9 90 9 14 8.5 M6x1

4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
"Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Return tube type, flanged double nut Precision ball screw: T Type NSK \

Nut model: DFT (Spacer, D pre-load)

4
Oil hole G Oil hole Keys to secure preload Seal (both ends)
— (2 places)
S
) 3 A= 7 A
/ %\ o i % - g E I | ol 8
o L K | 5 e/ ! \X\ H §8§
\ K \ \\\ /V:/’ \/C/ - ;:/ \/L/ - é/
5 Spacer Without seal
W w B M
Circular shape 11 (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root [Effective tums of balls Basic load rating Axial rigidity Ball nut dimensions
Model No dia. | Lead [Ball dia.| circle | dia. Turns (N) {kaf} K
' dia. X Dynamic  Static Dynamic  Static
d | D, d, d Circuits C, Co. C. Coa (N/um)  {kgf/um} D A G B L M w X Y V4 Q
DFT 3605-5 2.5x2 19400 63300 1980 6460 1170 119 109 B
DFT 3605-7.5 S |EE | 88 | den 2.5x3 27500 95000 | 2800 9690 1730 176 I & o g e &9 s
DFT 3606-5 2.5%2 26500 78500 2700 8010 1210 123 126
BET 2EemE | ae || O |PEEE| EES | ERa 2.5x3 37600 118000 | 3830 12000 1780 181 o o e g 14 85 Mex1 [
DFT 3610-2.5 2.5x1 27200 61300 2770 6250 656 67 133
DFT 3610-3 10 [6.35 37.0 | 30.4 1.5%2 31800 73500 3240 7500 781 80 75 120 45 18 170 7 98 11 17.5 11 M6x1
DFT 3610-5 2.5%2 49300 123000 5030 12500 1270 129 193
DFT 4005-2.5 2.5x1 11100 35300 1140 3600 660 67 79
DFT 4005-3 1.5%2 13000 42400 1330 4320 785 80 106
DFT 4005-5 5 |3175)| 405 | 37.2 2.5x2 20200 70600 | 2060 7200 1280 130 6r 101 39 15 o9 3 83 9 4 85 PTIB
DFT 4005-7.5 2.5x3 28700 106000 2920 10800 1870 191 139
DFT 4006-3 1.5%2 17800 52600 1810 5360 807 82 114
DFT 4006-5 6 3.969 | 405 | 36.4 2.5%2 27600 87600 2810 8930 1310 134 70 104 40 15 126 3 86 9 14 8.5 PT1/8
DFT 4006-7.5 2.5x3 39100 131000 3990 13400 1940 197 162
DFT 4008-2.5 2.5x1 19200 51600 1960 5270 686 70 106
DFT 4008-3 40 8 4.762 | 40.5 | 35.5 1.5%2 22500 62600 2290 6380 822 84 74 108 41 15 135 5 90 9 14 8.5 PT1/8
DFT 4008-5 2.5%2 34900 103000 3550 10500 1330 135 154
DFT 4010-2.5 2.5x1 28600 68600 2920 6990 717 73 133
DFT 4010-3 1.5x2 33500 82300 3420 8390 853 87 170
DFT 4010-3.5 10 1635 | 41.0 | 344 3.5x1 38300 96000 | 3900 9790 988 101 82 124 47 18 g3 7102 11 175 11 PTLE
DFT 4010-5 2.5%2 52000 137000 5300 14000 1390 142 193
DFT 4012-2.5 2.5x1 33600 77500 3430 7910 733 75 153
DFT 4012-5 12 71441 415 ) 341 2.5x2 61000 155000 | 6220 15800 1420 144 | 86 128 48 18 55 9 106 11 175 11 PTLB
DFT 4016-2.5 2.5x1 33600 77500 3430 7910 733 75 182
DFT 4016-3 16 |7.144] 415 | 341 1.5x2 39300 93100 | 4010 9490 872 gy | % 128 48 2 5, 14 106 11 175 11 PTIB
DFT 4510-5 2.5x2 54200 155000 5530 15800 1520 155 193
DET 4510-7.5| 45 |(| 19 [8-35 | 46.07] 394 2.5x3 76800 232000 | 7830 23600 2230 230 I T v g dn dre 0 Prdl
DFT 4512-2.5 2.5x1 35400 88500 3610 9030 811 83 58]
DFT 4512-5 18| Tedlal | 15D || SR 2.5x2 64200 177000 | 6540 18100 1570 160 L g g dl drs L PUde
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. “Technical Description” (Page B467) if preload differ from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Return tube type, flanged double nut Precision ball screw: T Type Nut model: DFT (Spacer, D pre-load) NSK ‘

G . 4
Oil hole Qil hole Keys to secure preload Seal (both ends)
(2 places)
& - =
x /,r"/ T ¢ /,"' Ny ) T T
R o A
; % \ J v/ %\rw 08 c ﬁ '/ '/ o
S T=2235 T aeby | S )
L g 8 |\prea el g
W o
4 \/
45° i
Spacer Without seal
w — l v
Circular shape 11 (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kaf} K B
dia. X Dynamic  Static  Dynamic  Static
d | D, d, d Circuits C, Co. C, (o (N/um)  {kgf/um} D A G B L M w X 4 4 (o2 342
DFT 5005-3 1.5%2 14200 52500 1450 5360 929 95 108
DFT 5005-4.5 5 |3175] 505 1 47.2 1.5x3 20200 78800 | 2060 8040 1370 139 g0 114 43 15 1y 3 96 9 4 85 PTIB
DFT 5006-3 1.5%2 19500 65100 1990 6640 956 98 116
DFT 5006-5 6 3.969 | 50.5 | 46.4 2.5x2 30300 109000 3080 11100 1560 159 84 118 45 15 128 3 100 9 14 8.5 PT1/8
DFT 5006-7.5 2.5x3 42900 164000 4370 16700 2300 235 164
DFT 5008-3 1.5%2 25000 77400 2550 7890 975 99 138
DFT 5008-5 8 4.762 | 50.5 | 45.5 2.5x2 38700 131000 3950 13400 1600 163 87 129 49 18 157 5 107 11 17.5 11 PT1/8
DFT 5008-7.5 2.5x3 54900 197000 5600 20000 2350 240 205
DFT 5010-2.5| 50 2.5x1 31800 87400 3240 8910 866 88 133
DFT 5010-3 1.5%2 37200 103000 3790 10500 1010 103 170
DFT 5010-5 10 16.35 | 51.0 ) 444 2.5x2 57700 175000 | 5890 17800 1680 171 9 18 51 18 g3 7 M3 11 175 11 PTIB
DFT 5010-7.5 2.5x3 81800 262000 8340 26700 2460 251 253
DFT 5012-2.5 2.5x1 42800 107000 4360 10900 883 90 159
DFT 5012-5 12 |7.938 | 515 | 432 2.5x2 77600 214000 | 7920 21900 1710 174 | 100 146 55 22 o3 8 12 14 20 13 PTIB
DFT 5016-2.5 2.5x1 42800 107000 4360 10900 883 90 184
DFT 5016-5 16 |7.938 | 515 ) 432 2.5x2 77600 214000 | 7920 21900 1710 174 | 100 146 55 22 55, 14 122 14 20 138 PTIB
DFT 5020-2.5 2.5x1 42800 107000 4360 10900 883 90 227
DFT 5020-3 20 |7.938 | 515 | 432 1.5x2 50000 120000 | 5100 13100 1050 107 | 100 146 55 28 55 17 122 14 20 13 PTLB
DFT 5510-5 2.5%2 59500 192000 6070 19600 1800 183 193
DFT 5510-7.5| °° | 10 |6:35 | 56.0 ) 49.4 2.5x3 84300 288000 | 8600 29400 el e . T .
DFT 6310-2.5 2.5x1 34800 111000 3550 11300 1040 106 137
DFT 6310-5 10 |6.35 64.0 | 57.4 2.5x2 63200 221000 6440 22600 2000 204 108 154 58 22 197 7 130 14 20 13 PT1/8
DFT 6310-7.5| 63 2.5x3 89500 332000 9130 33900 2950 301 257
DFT 6312-2.5 12 |7.938| 645 | 56.2 2.5x1 47400 137000 4830 13900 1060 108 115 161 61 2 159 8 137 14 20 13 PT1/8
DFT 6312-5 2.5x2 86000 273000 | 8770 27900 2060 210 231
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. "Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in

the deformation of the ball nut itself.
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Return tube type, flanged double nut

Precision ball screw: T Type

Nut model: DFT (Spacer, D pre-load)

NSK

Oil hole e Oilhole
) o )5
TR 8Bk
e \/
w
Circular shape Il (semi-circular) Circular shape |
Shaft Ball | Root |Effective turns of halls Basic load rating

Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf}
dia. X Dynamic  Static  Dynamic  Static
d | D, d, d. Circuits C, Co, C, Co,
DFT 63165 | o, | 10 |%525| 650| 552| 5%% | 1fagoo 455000 | 14700 4400
DFT 63205~ 20 |9525| 650| 52| 35 | 144000 455000 | 14700 46400
DFT 3010.7.5 10 |635 | 810| 74| 355 | dos00 44000 | 10200 43000
DFT d01275 | so | 12 |7938| 8L5| 72| 3% | 136000 26000 | 13900 53000
DFT 301675 16 |0525| 820| 722| 385 | 530000 874000 | 23500 89100
DFT 302075 20 |9525| 820| 722| 3613 | 530000 874000 | 23500 8100
DFT 10012.7.5 12 |7938|1015| 932| 355 | 149000 662000 | 15200 67500
DFT 1001675 100 | 16 |9:525|1020| 922| 5% | 340000 1100000 | 25400 113000
DFT 10020.7.5 20 |9525|1020| 922| 365 | 240000 1100000 | 25400 113000
DFT 12516.75| 125 | 16 |9525|127:0|117:2 | 385 | 577000 1380000 | 26200 140000
DFT 1252075 20 |0525|127.0|17.2| 365 | 577000 1380000 | 28200 140000

Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space.
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2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal.
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw.

V4
Keys to secure preload Seal (both ends)
(2 places)
>~$ X
S . ; . { | oy g 1
5 el el /e 0 §3§
oH W |\ Il
Spacer Without seal
LB M
L
Unit: mm
Axial rigidity Ball nut dimensions
K
(N/um)  {kgf/um} D A G B L M w X Y V4 Q
1400 143 206
2710 276 122 180 69 28 302 10 150 18 26 17.5 PT1/8
1400 143 227
2710 276 122 180 69 28 347 17 150 18 26 17.5 PT1/8
2430 248 197
3590 366 130 176 66 22 257 7 152 14 20 13 PT1/8
2500 255 231
3690 376 136 182 68 22 303 8 158 14 20 13 PT1/8
3300 336 302
4850 494 143 204 7 28 308 10 172 18 26 175 PT1/8
3300 336 347
4850 494 143 204 7 28 467 17 172 18 26 17.5 PT1/8
2990 305 237
4400 449 160 220 82 28 309 8 188 18 26 17.5 PT1/8
3930 400 306
5790 590 170 243 91 32 402 10 205 22 32 215 PT1/8
3930 400 351
5780 590 170 243 91 32 471 17 205 22 32 215 PT1/8
4690 479 314
6890 702 200 290 109 36 410 10 243 26 39 255 PT1/8
4690 479 379
6890 702 200 290 109 36 499 12 243 26 39 255 PT1/8
4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
"Technical Description" (Pace B467) if preload differ from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Return tube type, flanged to flanged double nut

Precision ball screw: T Type

Nut model: DFFT (Spacer, D preload)

NSK

Seals (both ends)

Qdr
od
PDge

Il

Oil hole Bolts to secure preload (4 places)
o
Key to secure preload
Shaft Ball | Root |Effective turns of balls Basic load rating
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf}
dia. X Dynamic  Static  Dynamic  Static
d | D, d, d. Circuits C, Coa C, Co

DFFT2004-2.5 2.5x1 4740 10700 | 485 1090
DFFT2004-5 v B 20Y | 2.5x2 8600 21500 | 875 2190
DFFT2005-2.5 2.5x1 8230 17100 | 840 1750
DFFT2005-3 | 20 | 5 |3.175| 205 | 17.2 1.5x2 9620 20600 | 980 2100
DFFT2005-5 2.5x2 14900 34300 | 1520 3500
DFFT2006-2.5 2.5x1 11000 21100 | 1120 2150
DFFT2006-3 o |Eee) Zus ) das 1.5x2 12800 25300 | 1310 2580
DFFT2504-2.5 2.5x1 5270 13600 | 535 1390
DFFT2504-5 4 2381253 | 228 2.5x2 9560 27200 975 2780
DFFT2505-2.5 2.5x1 9130 21900 | 930 2230
DFFT2505-3 5 |3.175| 255 | 22.2 15x2 10700 25700 | 1090 2620
DFFT2505-5 2.5x2 16600 43700 | 1690 4460
DFFT2506-2.5 | 25 2.5x1 12300 26800 | 1250 2730
DFFT2506-3 6 |3.969| 255 | 21.4 1.5x2 14400 32100 | 1470 3280
DFFT2506-5 2.5x2 22300 53500 | 2280 5460
DFFT2508-2.5 2.5x1 15800 32000 | 1610 3260
DFFT2508-3 8 |4762)255 | 205 1.5x2 18500 38100 | 1880 3880
DFFT2510-2.5 2.5x1 15800 32000 | 1610 3260
DFFT2510-3 10 |4.762] 255 | 20.5 1.5x2 18500 38100 | 1880 3880
DFFT3204-2.5 2.5%1 5800 17500 | 590 1790
DFFT3204-5 LB BEY | el 2.5x2 10500 35100 | 1070 3580
DFFT3205-2.5 2.5x1 10200 28000 | 1040 2860
DFFT3205-3 1.5x2 11900 33600 | 1210 3430
DFFT3205-5 B |87 | P28 | 20z 2.5x2 18500 56100 | 1880 5720
DFFT3205-7.5 2.5x3 26200 84100 | 2670 8580
DFFT3206-2.5 2.5x1 13600 34700 | 1390 3540
DFFT3206-3 | 32 | 6 |3.969| 325 | 28.4 1.5x2 15900 41200 | 1620 4200
DFFT3206-5 2.5x2 24700 69400 | 2520 7080
DFFT3208-2.5 2.5x1 17500 41000 | 1780 4180
DFFT3208-3 8 |4762| 325 | 275 1.5x2 20400 49500 | 2080 5050
DFFT3208-5 2.5x2 31700 82000 | 3230 8360
DFFT3210-2.5 2.5x1 25500 54000 | 2600 5510
DFFT3210-3 10 |6.35 | 33.0 | 26.4 1.5x2 29900 64800 | 3040 6610
DFFT3210-5 2.5x2 46300 108000 | 4720 11000

Remarks 1. If there is no seal, the nut length is shorter by the length of "2M" than those with a seal.
2. Right turn screw is standard. "L" is added to the end of the model for left turn screw.
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Without seal
M
Unit: mm
Axial rigidity Ball nut dimensions
K
(N/um)  {kgf/um} D A B F E L M w X Q
315 32 23 3 7
608 62 40 63 11 35 3 101 3 51 5.5 M6x1
376 38 27 5 87
446 45 44 67 11 38 4 108 3 55 585 M6x1
726 74 42 5 117
384 39 30 7 95
456 46 48 71 11 42 = 119 3 59 6.5 M6x1
379 39 22 4 76
735 75 46 69 11 34 4 100 3 57 55 M6x1
453 46 26 6 86
532 54 50 73 11 38 4 108 3 61 5.5 M6x1
876 89 41 6 116
462 47 30 7 95
551 56 53 76 11 42 7 119 3 64 5.5 M6x1
896 91 48 7 131
475 48 38 5 117
562 57 58 85 13 51 8 146 5 71 6.6 M6x1
475 48 44 11 145
562 57 58 85 15 58 7 169 8 71 6.6 M6x1
461 47 22 6 80
892 91 54 81 12 34 6 104 3 67 6.6 M6x1
552 56 26 4 86
655 67 38 7 113
1070 109 58 85 12 41 4 116 3 71 6.6 M6x1
1570 160 56 4 146
563 57 30 5 95
666 68 62 89 12 42 5 119 3 75 6.6 M6x1
1090 111 48 5 131
573 58 38 9 125
686 70 66 100 15 51 12 154 5 82 9 M6x1
1110 113 62 9 173
594 61 48 8 148
707 72 74 108 15 65 11 185 7 90 9 M6x1
1150 117 78 8 208
3. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
"Technical Description" (Pace B467) if preload differ from the conditions above, or when considering change in
the deformation of the ball nut itself. B346




Return tube type, flanged to flanged double nut Precision ball screw: T Type Nut model: DFFT (Spacer, D preload) NSK

Oil hole Bolts to secure preload (4 places)

Spacer Seals (both ends)
x|
d
o g8 s 5§88
s W
%
Without seal
Key to secure preload Iy
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. X Dynamic  Static  Dynamic  Static
d | D, d,, d, Circuits C, Coa C, Coa (N/pm)  {kgf/um} D A B F E L M w X Q
DFFT4005-2.5 2.5x1 11100 35300 | 1140 3600 660 67 26 8 %6
DFFT4005-3 1.5x2 13000 42400 | 1330 4320 785 80 38 6 118
DFFT4005-5 5 |8175] 405 | 37.2 2.5x2 20200 70600 | 2060 7200 1280 130 67 101 15 41 8 126 8 83 9 PT1/8
DFFT4005-7.5 2.5x3 28700 106000 | 2920 10800 1870 191 56 8 156
DFFT4006-3 152 17800 52600 | 1810 5360 807 82 42 5 125
DFFT4006-5 6 |3.969| 40.5 | 36.4 2.5x2 27600 87600 | 2810 8930 1310 134 70 104 15 48 5 137 3 86 9 PT1/8
DFFT4006-7.5 2.5x3 39100 131000 | 3990 13400 1940 197 66 5 173
DFFT4008-2.5 | 40 2.5x1 19200 51600 | 1960 5270 686 70 38 9 125
DFFT4008-3 8 |4.762| 405 | 355 1.5x2 22500 62600 | 2290 6380 822 84 74 108 15 51 12 154 5 90 9 PTL/8
DFFT4008-5 2.5x2 34900 103000 | 3550 10500 1330 135 62 9 173
DFFT4010-2.5 2.5x1 28600 68600 | 2920 6990 717 73 28 12 158
DFFT4010-3 10 |6.35 | 41.0 | 34.4 15x2 33500 82300 | 3420 8390 853 87 82 124 18 65 5 185 7 102 11 PTL8
DFFT4010-5 2.5x2 52000 137000 | 5300 14000 1390 141 78 12 218
DFFT4012-2.5 2.5x1 33600 77500 | 3430 7910 733 75 54 12 174
DFFT4012-5 12 | 7.144] 415 | 34.1 2.5x2 61000 155000 | 6220 15800 1420 144 86 128 18 20 12 246 9 106 1 PTu8
DFFT5005-3 15x2 14200 52500 | 1450 5360 929 95 40 9 125
DFFT5005-4.5 e 1.5x3 20200 78800 | 2060 8040 1370 139 i A 1z 50 9 145 g e ¥ Pl
DFFT5006-3 1.5x2 19500 65100 | 1990 6640 956 97 44 9 133
DFFT5006-5 6 |3.969| 50.5 | 46.4 2.5x2 30300 109000 | 3080 11100 1560 159 84 118 15 50 9 145 3 100 9 PT1/8
DFFT5006-7.5 2.5x3 42900 164000 | 4370 16700 2300 234 68 9 181
DFFT5008-3 1.5%2 25000 77400 | 2550 7890 975 99 51 6 154
DFFT5008-5 8 |4.762| 505 | 455 2.5x2 38700 131000 | 3950 13400 1600 163 87 129 18 62 11 181 5 107 11 PT8
DFFT5008-7.5 | 50 2.5x3 54900 197000 | 5600 20000 2350 240 86 11 229
DFFT5010-2.5 2.5x1 31800 87400 | 3240 8910 866 88 28 12 158
DFFT5010-3 1.5x2 37200 103000 | 3790 10500 1010 103 65 5 185
DFFT5010-5 Ly les | el || 2 2.5x2 57700 175000 | 5890 17800 1680 171 e 1zl e 78 12 218 4 iz e e
DFFT5010-7.5 2.5x3 81800 262000 | 8340 26700 2460 251 108 12 278
DFFT5012-2.5 2.5x1 42800 107000 | 4360 10900 883 ) 57 14 188
DFFT5012-5 12| vREE | Bils | 482 2.5x2 77600 214000 | 7920 21900 1710 174 oy dde 2z 93 14 260 g iz L T
DFFT5016-2.5 2.5x1 42800 107000 | 4360 10900 883 B 68 6 214
DFFT5016-5 e | 7| B | Aez 2.5x2 77600 214000 | 7920 21900 1710 174 U 22 418 6 310 CE 22 E

w

Remarks 1. If there is no seal, the nut length is shorter by the length of "2M" than those with a seal. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. Right turn screw is standard. "L" is added to the end of the model for left turn screw. balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
"Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Return tube type, flanged to flanged double nut Precision ball screw: T Type Nut model: DFFT (Spacer, D preload) NSK \

Oil hole Bolts to secure preload (4 places)

Spacer Seals (both ends)
]
r
A
_ 7 )
= )|
§ 388 o/ Jahl |53 2
\ e ML
< %
Without seal
Key to secure preload E y
Unit: mm
Shaft Ball | Root |Effective tumns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. X Dynamic  Static  Dynamic  Static
d | b, | d, | d Circuits c, C.. c, C.n (Njum)  {kgfum} | D A B F E L M w X o)
DFFT6310-2.5 2.5x1 34800 111000 | 3550 11300 1040 106 78 14 168
DFFT6310-5 10 |6.35 | 64.0| 57.4 2.5x2 63200 221000 | 6440 22600 2000 204 108 154 22 78 14 228 7 130 14 PTL8
DFFT6310-7.5 2.5x3 89500 332000 | 9130 33900 2950 301 108 14 288
DFFT6312-2.5 2.5x1 47400 137000 | 4830 13900 1060 108 57 14 188
DFFT6312-5 63 | 12 |7.938| 645 562 2.5x2 86000 273000 | 8770 27900 2060 210 115 161 22 93 14 260 8 137 14 PTLS
DFFT6316-2.5 2.5x1 79500 228000 | 8110 23200 1400 143 72 10 230
DFFT6316-5 16 |9.525| 65.0| 55.2 2.5x2 144000 455000 | 14700 46400 2710 276 122 180 28 199 10 326 0 150 18 PTL8
DFFT6320-2.5 2.5x1 79500 228000 | 8110 23200 1400 143 82 10 264
DFFT6320-5 20 |9.525| 65.0 | 552 2.5x2 144000 455000 | 14700 46400 2710 276 122 180 28 14 10 384 7 150 18 PTL8
DFFT8010-5 2.5x2 70500 282000 | 7180 28800 2430 248 78 14 228
DFFT8010-7.5 |68 | ELO| 784 2.5x3 99800 424000 | 10200 43200 3590 366 S e 22 108 14 288 ! o e buie
DFFT8012-5 2.5x2 96000 350000 | 9790 35700 2500 255 93 14 260
DFFT8012-7.5 | go | 12 |7-938| 815) 732 2.5x3 136000 526000 | 13900 53600 3700 376 el a2 22 129 14 a0 < L e Il
DFFT8016-5 2.5x2 162000 582000 | 16600 59400 3300 336 120 10 326
DFFT8016-7.5 16 |9525| 82.0| 722 | 55«3 | 230000 874000 | 23500 89100 4850 494 | 143 204 28 444 10 ap 0 172 18 PTIE
DFFT8020-5 2.5%2 162000 582000 | 16600 59400 3300 336 142 10 384
DFFT8020-7.5 20 |9525| 820] 722 |  3'5x3 | 230000 874000 | 23500 89100 4850 494 | M3 204 28 500 10 504 Y 172 18 PTIB
DFFT10012-5 2.5%2 105000 441000 | 10700 45000 2990 305 93 14 272
DFFT10012-7.5 12 17.9381101.5] 93.2 2.5x3 149000 662000 | 15200 67500 4400 449 | 160 220 28 459 14 344 8 188 18 PTIB
DFFT10016-5 | 100 2.5%2 176000 737000 | 18000 75100 3930 400 120 18 342
DFFT10016-7.5 16 ]9.525]102.0| 92.2 2.5x3 250000 1100000 | 25400 113000 5790 590 7o 243 32 g 18 438 10 205 22 PTL8
DFFT10020-5 2.5x2 176000 737000 | 18000 75100 3930 400 142 22 404
DFFT10020-7.5 20 |9525]102.0] 92.2|  75x3 | 250000 1100000 | 25400 113000 5790 590 | 10 243 32 5pp 22 54 1T 205 22 PTIB
DFFT12516-5 2.5x2 195000 918000 | 19900 93600 4690 479 124 22 362
DFFT12516-7.5 | 125 | 16 [9:525[127.0 [117.2 2.5x3 277000 1380000 | 28200 140000 6890 704 dwp el 36 17 22 458 w2 45 Ui
DFFT12520-5 2.5x2 195000 918000 | 19900 93600 4690 479 151 10 408
DFFT12520-7.5 4V | 928 | 12700 | A7z 2.5x3 277000 1380000 | 28200 140000 6890 704 A el 36 o1 10 528 £ e Ao U

w

Remarks 1. If there is no seal, the nut length is shorter by the length of "2M" than those with a seal. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. Right turn screw is standard. "L" is added to the end of the model for left turn screw. balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
"Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in
the deformation of the ball nut itself.

B349 B350



Return tube type, extra large cylindrical single nut ~ Ball screw for general industrial use: T Type (normal grade)‘ Nut model: GSCT (non-preloaded) NSK ‘

A W I
L U max. R
Unit: mm
Shaft Ball Ball | Root |Effective turns of Basic load rating Ball nut dimensions B
Model No. | dia. | Lead | dia |circle | dia. | Dals = | Aial N {kgf}
dia. X play | Dynamic Static  Dynamic  Static
d I D, | d, d. Circuits  [(Max.)| ~ C, C., C, C., D L G T U % R (MS) 352
GSCT125255 25%2 190000 1010000 | 19400 103000 197
GSCT12625-7.5| 25 | 1271128 11150 55,3 | 020 | 555000 1520000 | 25700 155000 10 272 &2 i ol e e e
GSCT12532-5 2.5%2 259000 1250000 | 26400 127000 248
GSCT12532-7.5 82 |15.875| 128 |111.0| 55,3 | 025 | 544000 1880000 | 35100 191000 3 344 &2 i o 18 = e
GSCT14025-5 2.5%2 272000 1400000 | 27800 142000 200
GSCT14025-7.5 25 |15.875| 143 1126.0| 55,3 | 025 | 355000 2090000 | 36900 214000 210 275 32 11 115 154 50 40
GSCT14032-5 2.5%2 428000 1920000 | 43600 196000 252
GscTid032-75| | 3% |?2%2°) 144 [1210] 55 | O3 | 568000 2880000 | 57900 294000 220 348 32 1 135 163 60 48
GSCT140405 2.5%2 428000 1920000 | 43600 196000 306
GSCT14040-7.5 40 |22225| 144 |121.0) 55x3 | 035 | 568000 2880000 | 57900 294000 220 426 32 1 135 163 60 >8
GSCT14050-5 2.5%2 518000 2190000 | 52800 223000 377
GSCT14050-7.5 50 2541145 1119.0) 55,5 | 040 | Gaan00 3290000 | 70100 335000 225 527 32 1 141 167 70 70
GSCT16032-5 2.5%2 458000 2210000 | 46700 225000 252
GSCT16032-7.5 82 |22.225| 164 1141.0| 55,5 | 035 | g5na000 3310000 | 62000 338000 2B 348 b 1z LA = & i
GSCT16040-5 2.5%2 458000 2210000 | 46700 225000 306
GSCT16040-7.5| 160 | 40 |22.225] 164 |141.0| 55,3 | 035 | g4g000 3310000 | 62000 338000 2 426 g 1z el 10 G0 5
GSCT16050-5 2.5%2 544000 2560000 | 55400 261000 377
GSCT16050-7.5 50 | 2541 165 11839.0) 55,3 | 040 | 255000 3840000 | 73600 392000 230 527 o 1z e s [ o
GSCT20032-5 25%2 509000 2820000 | 51900 287000 252
GSCT20032-7.5 82 |22.225 204 1181.0| 55,3 | 035 | g75000 4230000 | 68900 431000 295 348 45 15 162 216 70 48
GSCT20040-5 2.5%2 509000 2820000 | 51900 287000 306
GSCT20040-7.5| 200 | 40 |22.225] 204 |1810| 55,3 | 935 476000 4230000 | 68900 431000 2% 426 45 15 162 216 0 °8
GSCT20050-5 2.5%2 604000 3200000 | 61500 326000 377
GSCT20050-7.5 50 | 2541205 J179.0] 55x3 | 940 | 502000 4800000 | 81700 490000 300 527 4 15 168 221 0 0
GSCT25040-5 2.5%2 662000 4000000 | 67500 408000 312
GSCT25040-7.5| . 40 | 254|255 122901 55,3 | 040 579000 6000000 | 89600 612000 e 432 2 o e e " =
GSCT25050-5 50 la175| 256 |o23.0| 252 | g1 | 825000 5000000 [ 84100 510000 370 385 . 17 208 7a % 0
GSCT25050-7.5 2.5x3 1100000 7500000 | 112000 765000 535

Remarks 1. Precision grade is equivalent to Ct10 grade of JIS B1192 (Refer to Page B445)
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-I-7.2 D Type (Deflector type, fine lead) Ball Screws

(1) Product categories

D Type ball screws use the deflector recirculation
system. This can make the ball nut outside diameter
smaller than the other recirculation systems. There

Table I-7+2 Classification of D Type ball screws

are several models by difference in the preload
system as shown below (Table I-7+2).

Nut models Shape Flange Preload Nut | Page
shape system |length
Flanged
d=16 or under | Non-preload,
Rectangle [Slight axial play Short | B355
SFD d=20 or over
Circular |
Circular Il
Flanged
Circular | Z preload | Medium| B359
ZFD Circular Il |(medium preload)
Flanged
Circular | D preload | Long | B363
DFD Circular Il |(medium preload)
(heavy preload)
Flanged to
flanged
D preload | Long | B367
DFFD Circular | |(medium preload)
(heavy preload)
i o T —
] ‘B} nan No D preload | Long | B371
DCD g desmciss | flange |(medium preload)
(heavy preload)
Preload direction
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NSK

(2) Benefit of design and precautions

Internal recirculation contributes to the compact
design. Please note that it is impossible to assemble
the nut unless one end of ball thread on the screw
shaft is cut through, and, unless the shaft end of this
side is smaller than the ball groove root diameter.

(3) Model number

(3) Special ball screw specifications

D Series is based on the JIS B1192 combinations
(shat diameter/lead). However, NSK manufactures
combinations other than shown in the Dimension
Tables, as well as flanges of special shape. Please
consult NSK.

A model number that indicates dimension factors is structured as shown below.

(Example) Nut model SFD shaft diameter 20 mm; lead 5 mm); effective turns of balls 3* (Note)

SFD 20 05 - 3

Nut model ‘

Shaft diameter

T Effective turns of balls
Lead

* Note: In case of Z preload, the number here is twice as large as the effective turns of balls.
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Deflector type, flanged single nut

Precision ball screw: D Type

G

Oil hole

il

6o

N g
w

Circular shape Il (semi-circular)

6 x 60°

Qil hole

Circular shape |

Shaft Ball | Root |Effective turns of balls Basic load rating
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf}
dia. X Dynamic  Static  Dynamic  Static
d | D, d, d. Circuits C, Coa C, Co

SFD 20053 Tx3 8620 17500 | 880 1780
SFD 2005-4 2 S |47 |20 | A 1x4 11000 23300 | 1130 2380
SFD 2006-3 1x3 11100 20600 | 1130 2100
SFD 2006-4 o ey Ely e 1x4 14300 27500 | 1450 2800
SFD 2505-3 1x3 9790 22900 | 1000 2340
SFD 2505-4 5 |3.1752575 | 22.4 1x4 12500 30500 | 1280 3110
SFD 2506-3 25 1x3 12900 27300 | 1310 2790
SFD 2506-4 6 |3969 260 |21.9 1x4 16500 36500 | 1680 3720
SFD 2510-3 10 |4.762 |26.25 | 21.3 1x3 16100 32000 | 1650 3270
SFD 3205-3 1x3 11100 30500 | 1130 3110
SFD 3205-4 5 |3.175|32.75 | 29.4 1x4 14200 40700 | 1450 4150
SFD 3205-6 1x6 20200 61000 | 2060 6220
SFD 3206-3 1x3 15000 37500 | 1530 3820
SFD 3206-4 32 | 6 |[3969[33.0 |2809 1x4 19200 49900 | 1960 5090
SFD 3206-6 1x6 27200 74900 | 2770 7640
SFD 32083 1x3 18300 41800 | 1870 4270
SFD 3208-4 Uiz | ER2 | 2s 1x4 23500 55800 | 2390 5690
SFD 3210-3 1x3 25900 52800 | 2640 5380
SFD 3210-4 oy a3 | s | 27.0 1x4 33200 70300 | 3390 7170
SFD 4005-4 1x4 15800 52300 | 1610 5330
SFD 4005-6 5 |3.17540.75 | 374 1x6 22400 78400 | 2290 7990
SFD 4006-4 1x4 21300 63500 | 2170 6480
SFD 4006-6 20 6 |3.969]41.0 | 369 1x6 30100 95300 | 3070 9720
SFD 4008-4 1x4 27200 75200 | 2770 7670
SFD 4008-6 8 |4.762|41.25 | 363 1x6 38500 113000 | 3930 11500
SFD 4010-3 1x3 30000 70000 | 3060 7140
SFD 4010-4 10 16.35 14175 35.1 1x4 38400 93300 | 3910 9520

Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space.
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal.
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw.

B355

Nut model: SFD (Non-pre-loaded)

NSK

Z Seals (both ends)
>-$ LT
= = | &
R b ﬂ ¥ 8§
b
Without seal
1B M
L
Unit: mm
Axial rigidity Ball nut dimensions
K
(N/um)  {kgf/um} D A G B L M w X Y Z Q

196 20 46 B
255 26 35 58 22.5 11 51 5 46 5.5 9.5 55 M6x1
196 20 52 356
255 26 85) 58 22.5 11 60 6 46 55 9.5 55 M6x1
245 25 46
323 33 40 63 24 11 51 5 51 5.5 9.5 5.5 M6 x 1
245 25 52
323 33 40 63 24 11 60 6 51 5.5 9.5 55 M6 x 1
245 25 42 69 26 15 80 10 55 6.6 11 6.5 M6x1
304 31 47
409 41 48 75 29 12 52 5 61 6.6 11 6.5 M6x1
588 60 62
314 32 53
412 42 48 75 29 12 61 6 61 6.6 11 6.5 M6x1
598 61 73
304 31 67
392 20 50 84 32 15 76 8 66 9 14 85 M6x1
300 30 80
392 20 54 88 34 15 20 10 70 9 14 85 M6x1
490 50 55
795 74 56 90 34 15 65 5 72 9 14 8.5 PT1/8
490 50 64
795 7a 56 90 34 15 76 6 72 9 14 8.5 PT1/8
500 51 76
735 75 60 94 36 15 93 8 76 9 14 8.5 PT1/8
372 38 83
490 50 62 104 40 18 93 10 82 11 17.5 11 PT1/8

4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and

balls when the axial load is 30% of the basic dynamic load rating (C,). Refer to "Technical Description" (Page

B467) if axial load differs from the conditions above, or when considering change in the deformation of the ball

nut itself.
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Deflector type, flanged single nut Precision ball screw: D Type Nut model: SFD (Non-pre-loaded) NSK ‘

Z Seals (both ends)
G Oil hole Oil hole
ﬁ @ S =
) WE o (7@ o
/ i o . D ©
; . / \ £ - = o
! K%{r < i =D 3 8 I= 3|8 N
< N z &y
&) éy
W Without seal
w B M
Circular shape Il (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Coa (N/um)  {kgf/um} D A G B L M w X Y Z Q
SFD 5005-4 1x4 17500 66800 1780 6810 593 60 55 B
SFD 5005-6 5 | 3175] 50.75) 47.4 1x6 24800 100000 | 2530 10200 872 89 I 65 O L o @8 e
SFD 5006-4 1x4 23600 81700 2410 8330 598 61 64 358
SED 5006-6 6 3.969 | 51.0 | 46.9 1x6 33500 122000 3420 12500 892 o1 66 100 38 15 76 6 82 9 14 8.5 PT1/8
SFD 5008-4 1x4 29900 94800 3050 9670 598 61 79
SED 5008-6 50 8 4.762 | 51.25| 46.3 1%x6 42400 142000 4320 14500 887 90 70 112 43 18 96 8 90 11 17.5 11 PT1/8
SFD 5010-3 1x3 34100 91600 3470 9340 461 47 83
SFD 5010-4 10 |6.35 | 51.75| 45.1 1x4 43600 122000 4450 12500 608 62 72 114 44 18 93 10 92 11 17.5 11 PT1/8
SFD 5010-6 1x6 61800 183000 6300 18700 902 92 114
SFD 5012-3 1x3 44800 109000 4570 11200 461 47 99
SFD 5012-4 12 | 7.938| 52.25) 44.0 1x4 57300 146000 | 5850 14900 608 62 o 4 22 gy 12 T 1 200 18 PTB
SFD 5020-3 20 | 7.938| 52.25| 44.0 1x3 44800 109000 4570 11200 461 47 75 121 47 28 146 20 97 14 20 13 PT1/8
SFD 6306-4 1x4 26100 104000 2660 10600 735 75 67
SFD 6306-6 6 |3969] 640|599 1x6 36900 157000 | 3770 16000 1180 110 80 122 47 18 79 6 100 11 175 11 PTLB
SFD 6308-4 1x4 33600 124000 3420 12700 745 76 79
SFD 6308-6 8 |4762] 64.25) 593 1x6 47600 186000 | 4850 19000 1100 112 82 124 41 18 g¢ 8 102 1 175 11 PTLR
SFD 6310-4 63 1x4 49700 163000 5070 16600 764 78 97
SFD 6310-6 10 1635 | 64.75] 58.1 1%6 70500 244000 | 7190 24900 1130 115 8 181 80 22 g 10 207 14 20 13 PTI8
SFD 6312-4 1x4 65100 191000 6630 19500 755 77 111
SED 6312-6 12 7.938 | 65.25| 57.0 1x6 92200 286000 9400 29200 1110 113 90 136 52 22 136 12 112 14 20 13 PT1/8
SFD 6320-3 20 |9.525]| 65.75| 56.0 1x3 83700 232000 8540 23700 735 75 95 153 59 28 146 20 123 18 26 17.5 PT1/8
SFD 8010-4 1x4 55100 209000 5620 21300 931 95 97
SFD 8010-6 10 635 | 8175 751 1x6 78000 314000 | 7960 32000 Mepm  qem | S9B dEh wg B gy A0 dEd A8 E Ay PGk
SFD 8012-4 80 1x4 74000 254000 7550 25900 941 96 111
SED 8012-6 12 | 7.938 | 82.25| 74.0 1x6 105000 381000 | 10700 38900 1392 142 110 156 59 22 136 12 132 14 20 13 PT1/8
SFD 8020-3 1x3 96600 313000 9850 31900 931 95 146
SED 8020-4 20 |9.525| 82.75| 73.0 Y 124000 417000 | 12600 22600 1230 125 115 173 66 28 168 20 143 18 26 17.5 PT1/8
SFD 10010-6 10 |6.35 [101.75]| 95.1 1x6 86200 401000 8790 40800 1670 170 125 171 64 22 118 10 147 14 20 13 PT1/8
SFD 10012-6 100 12 7.938 |102.25| 94.0 1x6 117000 490000 | 11900 50000 1680 173 130 188 71 28 142 12 158 18 26 17.5 PT1/8
SFD 10020-4 20 |9.525|102.75| 93.0 1x4 136000 526000 | 13900 53700 1470 150 135 205 79 32 172 20 169 22 32 21.5 PT1/8
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the axial load is 30% of the basic dynamic load rating (C,). Refer to "Technical Description" (Page
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. B467) if axial load differs from the conditions above, or when considering change in the deformation of the ball

nut itself.
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Deflector type, flanged single nut Precision ball screw: D Type Nut model: ZFD (Offset lead, Z pre-load) NSK ‘

4 Seals (both ends)
G Oil hole Oil hole
, =< SR =

4 o o W\ » o 2% &

! © ! <| £ ~h 58 5

' x ' B S = 8

A9/ e\, : IR

X _ ,_—"‘ s \\‘\\» ,_—"/ A\ .
éy
Without seal
w w —
B m
Circular shape 11 (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective tumns of balls Basic load rating Axial rigidity Ball nut dimensions B
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. x Dynamic  Static Dynamic  Static
d I D, d, d Circuits C, Co, C, Con (Njum)  f{kgffum} | D A G B L M w X 4 z X 360
ZFD 2005-6 20 5 3.175 | 20.75 | 17.4 1x3 8620 17500 880 1780 382 39 85) 58 22.5 11 66 5 46 55 9.5 5.5 M6x1
ZFD 2006-6 6 3.969 | 21.0 16.9 1x3 11100 20600 1130 2100 382 39 35 58 22.5 11 76 6 46 5.5 9.5 5.5 M6x1
ZFD 2505-6 5 3.175 | 25.75 | 22.4 1x3 9790 22900 1000 2340 480 49 40 63 24 11 66 5 51 5.5 9.5 5.5 M6x1
ZFD 2506-6 25 6 3.969 | 26.0 21.9 1x3 12900 27300 1310 2790 470 48 40 63 24 11 76 6 51 5.5 9.5 5.5 M6x1
ZFD 2510-4 10 |4.762 [26.25| 21.3 1x2 11400 21400 1160 2180 323 33 42 69 26 15 88 10 55 6.6 11 6.5 M6x1
ZFD 3205-6 1x3 11100 30500 1130 3110 598 61 67
ZFD 3205-8 5 |3175]s275) 294 1x4 14200 40700 | 1450 4150 784 g0 | 4 5 ¥ 12 4, 5 & 66 1 65 Med
ZFD 3206-6 1x3 15000 37500 1530 3820 608 62 77
ZFD3206-8 | 32 | © |3969330 | 289 1x4 19200 49900 | 1960 5090 go4 g2 | 4 5 ¥ 12 g 6 & 66 1 65 Med
ZFD 3208-6 1x3 18300 41800 1870 4270 588 60 99
ZFD 3208-8 8 |4762|33.25) 283 1x4 23500 55800 | 2390 5690 774 79 | S0 84 % 15 . &8 66 9 14 85 Méxl
ZFD 3210-6 10 |6.35 [33.75] 27.1 1x3 25900 52800 2640 5380 588 60 54 88 34 15 120 10 70 9 14 8.5 M6x1
ZFD 4005-8 1x4 15800 52300 1610 5330 960 98 80
ZFD 4005-12 5 |3175]4075] 374 1x6 22400 78400 | 2290 7990 1410 144 | 56 %0 34 15 4 S 2 9 4 85 PTIB
ZFD 4006-8 1x4 21300 63500 2170 6480 970 99 93
ZFD 4006-12 | 40 | © [3969]410 | 36.9 1x6 30100 95300 | 3070 9720 1431 146 | 6 %0 34 15 g4 6 2 9 4 85 PTIB
ZFD 4008-8 8 4.762 | 41.25 | 36.3 1x4 27200 75200 2770 7670 990 101 60 94 36 15 116 8 76 9 14 8.5 PT1/8
ZFD 4010-6 1x3 30000 70000 3060 7140 735 75 123
ZED 4010-8 10 |6.35 [41.75| 35.1 1xa 38400 93300 3910 9520 970 29 62 104 40 18 143 10 82 11 17.5 11 PT1/8
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. "Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in

the deformation of the ball nut itself.
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Deflector type, flanged single nut Precision ball screw: D Type Nut model: ZFD (Offset lead, Z pre-load) NSK ‘

Z Seals (both ends)
G Qil hole Qil hole
, < SIS

\ W\ o o W\ J\ o -

i \ © ; B £ . = S

A :,' x : ':,r D §~ E Y 8 8 @

% @ K% ; XHHL

e
Without seal
w w B M
Circular shape Il (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions B
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. x Dynamic  Static Dynamic  Static
d I D, d, d Circuits C, Co, C, Con (Njum)  {kgffum} | D A G B L M w X 4 z (o2 367
ZFD 5005-8 1x4 17500 66800 1780 6810 1170 119 80
ZFD 5005-12 5 |3175]50.75 | 474 1x6 24800 100000 | 2530 10200 1720 175 66 100 3 15 g s 82 0 e BB Pl
ZFD 5006-8 1x4 23600 81700 2410 8330 1190 121 93
ZFD5006-12 | 6 |396951.0 | 469 1x6 33500 122000 | 3420 12500 1750 178 66 100 3 15 4q8 6 82 g e BB e
ZFD 5008-8 8 4.762 | 51.25 | 46.3 1x4 29900 94800 3050 9670 1180 120 70 112 43 18 119 8 90 11 17.5 11 PT1/8
ZFD 5010-6 1x3 34100 91600 3470 9340 914 93 123
ZFD 5010-8 10 |6.35 |51.75) 45.1 1x4 43600 120000 | 4450 12500 1200 122 2 144 18 g3 10 92 11 175 11 PTLS
ZFD 5012-6 12 |7.938 |52.25 | 44.0 1x3 44800 109000 4570 11200 906 92 75 121 47 22 147 12 97 14 20 13 PT1/8
ZFD 6306-8 1x4 26100 104000 2660 10600 1430 146 96
ZFD 6306-12 6 |396964.0 | 599 1x6 36900 157000 | 3770 16000 2110 215 80 122 47 18 4y 6 100 1 1rs5 11 PTL8
ZFD 6308-8 63 8 4.762 | 64.25 | 59.3 1x4 33600 124000 3420 12700 1460 149 82 124 47 18 119 8 102 11 17.5 11 PT1/8
ZFD 6310-8 10 [6.35 |64.75| 58.1 1x4 49700 163000 5070 16600 1510 154 85 131 50 22 147 10 107 14 20 13 PT1/8
ZFD 6312-6 12 |7.938 |65.25 | 57.0 1x3 50800 143000 5180 14600 1120 114 90 136 52 22 147 12 112 14 20 13 PT1/8
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. "Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in

the deformation of the ball nut itself.
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NSK

Deflector type, flanged double nut Precision ball screw: D Type

Nut model: DFD (Spacer, D preload)

74 Keys to secure preload Seal (both ends)
G Oil hole Oil hole (2 places)
, < SERE =
WK g (B o s NNISSE
| © ! \ ah 5 o)
=0 < Z =0 R 27 3/ 8|9
. °\ \5 " ¢ L
= |
Spacer Without seal
w w
LB Ml
Circular shape I1 (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective tumns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. x Dynamic  Static Dynamic  Static
d | D, d, d, Circuits C, Coa C, Co, (N/um)  {kgf/um} D A G B L M w X Y Z Q
DFD 20053 1x3 8620 17500 | 880 1780 386 39 81
DFD 20054 | o | ° |3175]2075) 174 1x4 11000 23300 | 1130 2380 509 s | 4 64 2 1 g 5 52 55 95 55 Mex
DFD 2006-3 1x3 11100 20600 | 1130 2100 378 39 92
DFD 2006-4 6 |8969]210 | 169 1x4 14300 27500 | 1450 2800 498 51 | 4 65 25 11 45 & 58 55 95 55 Mex
DFD 2505-3 1x3 9790 22900 | 1000 2340 479 49 81
DED 25052 5 [3.175|25.75| 22.4 o Loian 2200 1o%ae a0 e P4 46 69 26 11 - 57 55 95 55 Méxl
DFD 25063 | 25 1x3 12900 27300 | 1310 2790 475 48 92
DFD 2506-4 6 |3969)260 | 219 1x4 16500 36500 | 1680 3720 626 64 | 47 0 27 11 40 & 58 55 95 55 Méxt
DFD 25103 10 | 4.762|26.25 | 21.3 1x3 16100 32000 | 1650 3270 479 49 47 74 28 15 140 10 60 6.6 11 65 Méxl
DFD 32053 1x3 11100 30500 | 1130 3110 600 61 82
DFD 3205-4 5 |3.175(32.75| 29.4 1x4 14200 40700 | 1450 4150 784 80 53 80 30 12 2 5 66 6.6 11 65 Méxl
DFD 3205-6 1x6 20200 61000 | 2060 6220 1160 118 112
DFD 3206-3 1x3 15000 37500 | 1530 3820 613 62 93
DFD3206-4 | 32 | 6 |3.969|33.0 | 28.9 1x4 19200 49900 | 1960 5090 806 82 54 81 31 12 109 6 67 6.6 11 65 Méxl
DFD 3206-6 1x6 27200 74900 | 2770 7640 1190 121 133
DFD 32083 1x3 18300 41800 | 1870 4270 591 60 116
DFD 3208-4 8 |4762]33.25) 283 1x4 23500 55800 | 2390 5690 777 79 | %4 88 3 15 i3 & 0 9 14 85 Med
DFD 32103 1x3 25000 52800 | 2640 5380 587 60 140
D Sy 10 |6.35 |33.75| 27.1 o1 oo 32800 | 2ee S i o 54 88 34 15 g0 10 70 9 14 85 M6xl
DFD 4005-4 1x4 15800 52300 | 1610 5330 962 98 95
DFD 4005-6 5 |8175]4075] 374 1x6 22400 78400 | 2290 7990 1410 144 62 96 3 15 495 5 8 9 4 85 PTIB
DFD 40064 1x4 21300 63500 | 2170 6480 973 99 112
DFD 40066 | 6 |38969)41.0 | 36.9 1x6 30100 95300 | 3070 9720 1430 146 62 96 3 15 435 6 8 9 4 85 PTIB
DFD 4008-4 1x4 27200 75200 | 2770 7670 989 101 134
DFD 4008-6 8 4762|4125 36.3 1x6 38500 113000 | 3930 11500 1460 148 62 96 3 15  1eg 8 8 9 4 85 PTIB
DFD 40103 1x3 30000 70000 | 3060 7140 738 75 143
DrD oo 10 |6.35 |41.75| 35.1 o 30000 500 | soeo S 5 & 62 104 40 18 g3 10 82 11 175 11 PTLB8

Remarks 1. Flanges for the shaft diameter of 16 mm and smaller are rectangular. There are Circular | and Circular Il for
those with 20 mm and larger.
Select a flange shape which is suitable for the nut installation space.
2. If there is no seal, the nut length is shorter by the size of "M" than those with a seal.
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw.

4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when the preload is 10% of the basic dynamic load rating (C.), and axial load is applied to it. Refer to
“Technical Description” (Page B467) if preload differ from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Deflector type, flanged double nut Precision ball screw: D Type Nut model: DFD (Spacer, D preload) NSK ‘

4 Keys to secure preload Seal (both ends)
G Qil hole Oil hole (2 places)
, 7 SRR =

\ o o ) %\ ( o . m .

/ ' %) I | o = j@)

: =) ot =0 <S(. 8 % B_ 8 @

< '\ il

° > KV
éy )
Spacer Without seal
w w
i:1 AN
Circular shape Il (semi-circular) Circular shape | L
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No dia. | Lead [Ball dia.| circle | dia. Turns (N) ki K
’ dia. X Dynamic  Static  Dynamic  Static
d I D, dy d, Circuits C, Cox C. Co (N/um)  {kgflum} | D A G B L M w X Y z 0
DFD 5005-4 1x4 17500 66800 1780 6810 1170 119 95 B
DFD 5005-6 ol e I 1x6 24800 100000 | 2530 10200 1720 175 2o A B g & 2 e 1wy b
DFD 5006-4 1x4 23600 81700 2410 8330 1190 121 112 366
DFD 5006-6 o B 00 | sEe 1x6 33500 122000 | 3420 12500 1750 178 [ S e € o < e Ep i
DFD 5008-4 1x4 29900 94800 3050 9670 1180 120 137
DFD 5008-6 sy || Gren| L) B 1x6 42400 142000 | 4320 14500 1740 177 [ | & T s -
DFD 5010-3 1x3 34100 91600 3470 9340 914 93 143
DFD 5010-4 10 [6.35 | 51.75| 45.1 1x4 43600 122000 4450 12500 1200 122 72 114 44 18 163 10 92 11 17.5 11 PT1/8
DFD 5010-6 1x6 61800 183000 6300 18700 1770 180 205
DFD 5012-3 1x3 44800 109000 4570 11200 906 92 171
DFD 5012-4 8| TR el Gl 1x4 57300 146000 | 5850 14900 1200 122 [ - - T A S
DFD 5020-3 20 |7.938 | 52.25| 44.0 1x3 44800 109000 4570 11200 908 93 75 121 47 28 253 20 97 14 20 13 PT1/8
DFD 6306-4 1x4 26100 104000 2660 10600 1430 146 118
DFD 6306-6 6 |3969)64.0 | 599 1x6 36900 157000 | 3770 16000 2110 215 85 12r 48 18 4, 6 15 11 175 11 PTL8
DFD 6308-4 1x4 33600 124000 3420 12700 1460 149 141
DFD 6308-6 8 |4762 6425 59.3 1x6 47600 186000 | 4850 19000 2150 219 85 12748 18 45 § 15 11 175 11 PTL8
DFD 6310-4 63 1x4 49700 163000 5070 16600 1510 154 172
DFD 6310-6 10 [6.35 | 64.75| 58.1 1x6 70500 244000 7190 24900 5210 526 85 131 50 22 214 10 107 14 20 13 PT1/8
DFD 6312-4 1x4 65100 191000 6630 19500 1480 150 195
DFD 6312-6 12 |7.938| 65.25| 57.0 1x6 92200 288000 9400 29200 2180 222 920 136 52 22 248 12 112 14 20 13 PT1/8
DFD 6320-3 20 |9.525| 65.75| 56.0 1x3 83700 232000 8540 23700 1440 147 95 153 59 28 253 20 123 18 26 17.5 PTL1/8
DFD 8010-4 1x4 55100 209000 5620 21300 1840 187 172
DFD 8010-6 Sl Rl S 1x6 78000 314000 | 7960 32000 2710 - - - R . T
DFD 8012-4 1x4 74000 254000 7550 25900 1860 189 195
DFD 8012-6 80 12 [7.938 | 82.25| 74.0 1x6 105000 381000 | 10700 38900 2730 278 110 156 59 22 248 12 132 14 20 13 PT1/8
DFD 8020-3 1x3 96600 313000 9850 31900 1830 186 253
DFD 80204 20 |9.525| 82.75| 73.0 1xa 124000 417000 | 12600 42600 2410 245 115 173 66 28 597 20 143 18 26 17.5 PT1/8
DFD 10010-6 10 |6.35 [101.75] 95.1 1%x6 86200 401000 8790 40800 3270 334 125 171 64 22 214 10 147 14 20 13 PT1/8
DFD 10012-6 100 12 | 7.938 |102.25| 94.0 1%x6 117000 490000 | 11900 50000 3320 339 130 188 71 28 254 12 158 18 26 17.5 PT1/8
DFD 10020-4 20 [9.525(102.75| 93.0 1x4 136000 526000 | 13900 53700 2890 294 135 205 79 32 301 20 169 22 32 21.5 PT1/8
Remarks 1. Flange comes in Circular | and Circular Il shape. Select a flange that is suitable for the nut installation space. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. If there is no seal, the nut length is shorter by the length of "M" than those with a seal. balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
3. The right turn screw is standard. "L" is added to the end of the model code for the left turn screw. "Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in

the deformation of the ball nut itself.
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Deflector type, flanged to flanged double nut  Precision ball screw: D Type NSK \

Nut model: DFFD (Spacer, D preload)

Bolt to secure preload (4 places) Spacer Seals (both sides)

Qil hole —

PA
oD
@dm
p—
=
—
@d
od
Dgs

Key to secure preload

Without seal
E
M
Unit: mm
Shaft Ball | Root |Effective tumns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. x Dynamic  Static Dynamic  Static
d | D, d, d, Circuits C, Coa C, Co, (N/um)  {kgf/um} D A B F E L M w X Q
DFFD 2005-3 <3 8620 17500 | 880 1780 386 39 30 100
DFFD 2005-4 | S | EHies | 2urs | A 1x4 11000 23300 | 1130 2380 509 52 o B ia 35 110 2 . 25 e
DFFD 2006-3 1x3 11100 20600 | 1130 2100 378 39 35 111
DFFD 2006-4 8 || 2L | aEe 1x4 14300 27500 | 1450 2800 498 51 B Bt — 43 v 127 @ e 5 e
DFFD 2505-3 1x3 9790 22900 | 1000 2340 279 49 30 100
DFFD 2505-4 | 5 |38175]25.75] 224 1%4 12500 30500 | 1280 3110 630 64 40 63 11 35 8 110 5 51 55 Méx1
DFFD 2506-3 1x3 12900 27300 | 1310 2790 475 8 35 111
DFFD 2506-4 6 |3.969/26.0 | 21.9 1x4 16500 36500 | 1680 3720 626 64 40 63 11 43 7 127 6 51 55 Méx1
DFFD 3205-3 1x3 11100 30500 | 1130 3110 600 61 30 100
DFFD 3205-4 5 [3.175|32.75 | 29.4 1x4 14200 40700 | 1450 4150 784 80 48 75 12 35 6 110 5 61 6.6  M6x1
DFFD 3205-6 1x6 20200 61000 | 2060 6220 1160 118 45 130
DFFD 3206-3 1x3 15000 37500 | 1530 3820 613 62 35 111
DFFD 3206-4 | 32 | 6 |3.969|33.0 | 28.9 1x4 19200 49900 | 1960 5090 806 82 48 75 12 43 5 127 6 61 6.6  M6x1
DFFD 3206-6 1x6 27200 74900 | 2770 7640 1190 121 55 151
DFFD 3208-3 1x3 18300 41800 | 1870 4270 591 60 44 139
DFFD 3208-4 § || Az | s | 2ske 1x4 23500 55800 | 2390 5690 777 79 5 o e 53 2 157 & b ® e
DFFD 3210-3 1x3 25900 52800 | 2640 5380 587 60 55 165
DFFD 3210-4 Sl ol bl s 1x4 33200 70300 | 3390 7170 773 79 R & o 65 ? 185 Y i 9  Mexd
DFFD 4005-4 x4 15800 52300 | 1610 5330 962 98 35 5 115
DFFD 4005-6 5 |8175/40.75) 374 1%6 22400 78400 | 2290 7990 1410 144 56 90 15 45 5 135 5 72 ° PT1/8
DFFD 4006-4 x4 21300 63500 | 2170 6480 973 99 43 5 133
DFFD 40066 | 6 |3.969]410 | 36.9 1%6 30100 95300 | 3070 9720 1430 146 56 920 15 55 5 157 6 72 ° PT1/8
DFFD 4008-4 1x4 27200 75200 | 2770 7670 989 101 53 5 157
DFFD 4008-6 8 |4762/41.25] 363 1x6 38500 113000 | 3930 11500 1460 148 60 94 15 70 5 191 8 6 9 PT1/8
DFFD 4010-3 1x3 30000 70000 | 3060 7140 738 75 55 9 175
DErD oS 10 |6.35 |41.75]| 35.1 T 0000 93900 | 5930 oo0 e s 62 104 18 o . Ten 10 82 11 PTL8
Remarks 1. If there is no seal, the nut length is shorter by the length of "2M" than those with a seal. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. Right turn screw is standard. "L" is added to the end of the model for left turn screw. balls when the preload is 10% of the basic dynamic load rating (C.), and axial load is applied to it. Refer to
"Technical Description" (Paae B467) if preload differ from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Deflector type, flanged to flanged double nut

Precision ball screw: D Type

Nut model: DFFD (Spacer, D preload)

NSK

Key to secure preload

Bolt to secure preload (4 places)

Qil hole

Spacer

Seals (both sides)

Shaft Ball | Root |Effective tumns of balls Basic load rating
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf}
dia. x Dynamic  Static Dynamic  Static
d | D, d, d, Circuits C, Coq C, Coa

DFFD 5005-4 x4 17500 66800 | 1780 6810
DFFD 5005-6 S || EHiee | B Ars 1x6 24800 100000 | 2530 10200
DFFD 5006-4 1x4 23600 81700 | 2410 8330
DFFD 5006-6 9 | B B A 1x6 33500 122000 | 3420 12500
DFFD 5008-4 14 29900 94800 | 3050 9670
DFFD5008-6 | 50 | 8 |4762]| 51.25] 46.3 1x6 42400 142000 | 4320 14500
DFFD 5010-3 1x3 34100 91600 | 3470 9340
DFFD 5010-4 10 |6.35 | 51.75 45.1 1x4 43600 122000 | 4450 12500
DFFD 5010-6 1x6 61800 183000 | 6300 18700
DFFD 5012-3 1x3 44800 109000 | 4570 11200
DFFD 5012-4 12| 7| B228 A0 1x4 57300 146000 | 5850 14900
DFFD 6306-4 1x4 26100 104000 | 2660 10600
DFFD 6306-6 6 |3969] 640599 1x6 36900 157000 | 3770 16000
DFFD 6308-4 x4 33600 124000 | 3420 12700
DFFD 6308-6 | 63 | © |4762]64.25 59.3 1x6 47600 186000 | 4850 19000
DFFD 6310-4 1x4 49700 163000 | 5070 16600
DFFD 6310-6 10 6.35 | 64.75| 58.1 1x6 70500 244000 | 7190 24900
DFFD 6312-4 x4 65100 191000 | 6630 19500
DFFD 6312-6 12 | 7.938| 65.25/ 57.0 1x6 92200 286000 | 9400 29200
DFFD 8010-4 1x4 55100 209000 | 5620 21300
DFFD 8010-6 Iy | &8s | ELrg) 784 16 78000 314000 | 7960 32000
DFFD 8012-4 14 74000 254000 | 7550 25900
DFFD 8012.6 | 89 | 12 |7.988] 82.25] 74.0 1x6 105000 381000 | 10700 38900
DFFD 8020-3 1x3 96600 313000 | 9850 31900
DFFD 8020-4 AV || S| B 7 1x4 124000 417000 | 12600 42600
DFFD 10010-6 10 |6.35 |101.75| 95.1 1x6 86200 401000 | 8790 _ 40800
DFFD 10012-6 | 100 | 12 |7.938 |102.25] 94.0 1x6 117000 490000 | 11900 _ 50000
DFFD 10020-4 20 | 9.525 |102.75| 93.0 x4 136000 526000 | 13900 53700

Remarks 1. If there is no seal, the nut length is shorter by the length of "2M" than those with a seal.
2. Right turn screw is standard. "L" is added to the end of the model for left turn screw.

B369

- N ><®
& “d
al £ \ “ \ S S
A
Without seal
F
M
Unit: mm
Axial rigidity Ball nut dimensions
K
(N/pm)  {kgf/um} D A B F E L M w Q
1170 119 35 5 115
1720 175 66 100 15 45 5 135 5 82 9 PT1/8
1190 121 43 8 136
1750 178 66 100 15 55 8 160 6 82 9 PT1/8
1180 120 53 7 165
1740 177 70 112 18 70 7 199 8 90 11 PT1/8
914 93 55 9 175
1200 122 72 114 18 65 9 195 10 92 11 PT1/8
1770 180 86 7 285
906 92 65 5 203
1200 122 75 121 22 77 5 227 12 97 14 PT1/8
1430 146 43 8 142
2110 215 80 122 18 55 8 166 6 100 11 PT1/8
1460 149 53 7 165
2150 219 82 124 18 70 7 199 8 102 11 PT1/8
1510 154 65 11 205
2210 226 85 131 22 86 9 245 10 107 14 PT1/8
1480 150 77 8 230
2180 222 90 136 22 102 8 280 12 112 14 PT1/8
1840 187 65 11 205
2710 275 105 151 22 86 9 245 10 127 14 PT1/8
1860 189 7 8 230
2730 278 110 156 22 102 8 280 12 132 14 PT1/8
1830 186 98 9 301
2410 246 115 173 28 120 10 346 20 143 18 PT1/8
3270 334 125 171 22 86 9 245 10 147 14 PT1/8
3320 339 130 188 28 102 8 292 12 158 18 PT1/8
2890 294 135 205 32 120 12 356 20 169 22 PT1/8
4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
"Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Deflector type, cylindrical double nut

Precision ball screw: D Type

Qil hole

Shaft Ball | Root |Effective tumns of balls Basic load rating
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf}
dia. x Dynamic  Static Dynamic  Static
d | D, d, d, Circuits C, Coq C, Coa

DCD 2005-3 =3 8620 17500 | 880 1780
DCD 2005-4 | B s | 207 | dws 1x4 11000 23300 | 1130 2380
DCD 2006-3 1x3 11100 20600 | 1130 2100
DCD 2006-4 9 | |2l ) e 1x4 14300 27500 | 1450 2800
DCD 2505-3 13 9790 22900 | 1000 2340
DCD 2505-4 | 5 817512575 224 1x4 12500 30500 | 1280 3110
DCD 2506-3 =3 12900 27300 | 1310 2790
DCD 2506-4 6 |3.969126.0 | 21.9 1x4 16500 36500 | 1680 3720
DCD 3205-3 1x3 11100 30500 | 1130 3110
DCD 3205-4 5 |3.175 [32.75 | 20.4 1x4 14200 40700 | 1450 4150
DCD 3205-6 1x6 20200 61000 | 2060 6220
DCD 3206-3 1x3 15000 37500 | 1530 3820
DCD3206-4 | 32 | 6 |3.969|33.0 | 28.9 1x4 19200 49900 | 1960 5090
DCD 3206-6 16 27200 74900 | 2770 7640
DCD 3208-3 1x3 18300 41800 | 1870 4270
DCD 3208-4 B |are2 | P8 | A 1x4 23500 55800 | 2390 5690
DCD 3210-3 1x3 25900 52800 | 2640 5380
DCD 3210-4 |6 | &ks | 270 1x4 33200 70300 | 3390 7170
DCD 4005-4 1x4 15800 52300 | 1610 5330
DCD 4005-6 5 |8.17540.75 | 37.4 1x6 22400 78400 | 2290 7990
DCD 4006-4 1x4 21300 63500 | 2170 6480
DCD 4006-6 | 6 8969 141.0 | 369 1x6 30100 95300 | 3070 9720
DCD 4008-4 x4 27200 75200 | 2770 7670
DCD 4008-6 8 |4762|41.25] 36.3 1x6 38500 113000 | 3930 11500
DCD 4010-3 =3 30000 70000 | 3060 7140
DCD 4010-4 10 16.35 4175 351 1x4 38400 93300 | 3910 9520

Remarks 1. If there is no seal, the nut length is shorter by the length of "2M" than those with a seal.
2. Right turn screw is standard. "L" is added to the end of the model for left turn screw.

3. Preload direction differs from that of other D preloaded items. The ball nuts are adjusted to a compressing

preload. Apply a compressive load to the ball nuts when installing in the housing.
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Nut model: DCD (Spacer, D pre-load)

NSK

K, Keys Seals (both ends)
2% =5
; Sl PR
hY
Spacer Without seal
M E
L
Unit: mm
Axial rigidity Ball nut dimensions
K B

(N/um)  {kgf/um} D F L M J K G H (o3 37

386 39 30 75 20 5

509 52 S 35 85 2 20 75 & 15 g

378 39 35 87 20 75

498 51 B 43 103 @ 25 9 & 1 g

479 49 30 75 20 5

630 64 40 35 85 5 20 75 4 15 3

475 48 35 87 20 75

626 64 40 43 103 6 25 9 4 15 3

600 61 30 75 20 5

784 80 48 35 85 5 20 75 4 15 2
1160 118 45 105 25 10

613 62 35 87 20 75

806 82 48 43 103 6 25 9 4 15 3
1190 121 55 127 25 13

591 60 44 109 25 95

777 79 o 53 127 e 25 14 2 2 g

587 60 55 135 25 15

773 79 o 65 155 1y 32 165 2 2 g

962 98 35 85 20 75
1410 144 56 45 105 5 25 10 5 2 8

973 99 23 103 25 9
1430 146 56 55 127 6 25 13 5 2 3

989 101 53 127 25 14
1460 148 60 70 161 8 32 19 5 & 3

738 75 55 135 25 15

972 99 62 65 155 10 32 165 5 2 3

4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
"Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Deflector type, cylindrical double nut Precision ball screw: D Type Nut model: DCD (Spacer, D pre-load) NSK ‘

J K, Keys Seals (both ends)

Qil hole

2 f R

@dm
I
e
odr
o
#Dge

Spacer Without seal
M F E
L
Unit: mm
Shaft Ball | Root |Effective tumns of balls Basic load rating Axial rigidity Ball nut dimensions B
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. x Dynamic  Static Dynamic  Static
d I D, d, d Circuits C, Co, C, C,, (N/um)  {kgf/um} D F E L M J K G H (o3 374
DCD 5005-4 x4 17500 66800 | 1780 6810 1170 119 35 85 5 20 75
DCD 5005-6 S || S | B AT 1x6 24800 100000 | 2530 10200 1720 175 @z 45 5 105 5 25 10 2 g
DCD 5006-4 14 23600 81700 | 2410 8330 1190 121 43 103 6 25 9
DCD 5006-6 9 | EEE| By ) A 1x6 33500 122000 | 3420 12500 1750 178 @iz 55 5 127 6 25 13 2 2 g
DCD 5008-4 1x4 29900 94800 | 3050 9670 1180 120 53 127 8 25 14
DCD 50086 | 50 | 8 |4762| 51.25] 463 1x6 42400 142000 | 4320 14500 1740 177 o 70 5 s 8 32 19 e z B
DCD 5010-3 1x3 34100 91600 | 3470 9340 914 93 55 135 10 25 15
DCD 5010-4 10 |6.35 | 51.75 45.1 1x4 43600 122000 | 4450 12500 1200 122 72 65 5 155 10 32 165 5 2 3
DCD 5010-6 1x6 61800 183000 | 6300 18700 1770 180 86 197 10 20 23
DCD 5012-3 1x3 44800 109000 | 4570 11200 906 92 65 161 12 32 165
DCD 5012-4 12| 7| 5225 440 1x4 57300 146000 | 5850 14900 1200 122 7 77 T 12 40 185 2 2 &
DCD 6306-4 x4 26100 104000 | 2660 10600 1430 146 43 106 6 25 9
DCD 6306-6 6 |3969] 640599 1%6 36900 157000 | 3770 16000 2110 215 80 55 8 130 6 25 15 6 2.5 4
DCD 6308-4 x4 33600 124000 | 3420 12700 1460 149 53 131 8 25 14
DCD 63086 | 63 | © |4762]64.25 593 1x6 47600 186000 | 4850 19000 2150 219 82 70 S 1es 8 32 19 6 25 4
DCD 6310-4 1x4 49700 163000 | 5070 16600 1510 154 65 160 10 32 165
DCD 6310-6 10 16.35 | 64.75 58.1 1x6 70500 244000 | 7190 24900 2210 226 85 86 10 5 10 40 23 6 25 4
DCD 6312-4 1x4 65100 191000 | 6630 19500 1480 150 77 7 185 12 20 185
DCD 6312-6 12 | 7.938] 65.25| 57.0 1x6 92200 286000 | 9400 29200 2180 222 0 g 10 238 12 40 31 6 25 4
DCD 8010-4 1x4 55100 209000 | 5620 21300 1840 187 65 160 10 32 165
DCD 8010-6 y | & | Elrg 784 1x6 78000 314000 | 7960 32000 2710 275 | 105 86 10 5mp 10 40 23 e © &
DCD 8012-4 14 74000 254000 | 7550 25900 1860 189 77 7 185 12 20 185
DcDeol2-6 | 89 | 12 |7.938] 82.25] 74.0 1x6 105000 381000 | 10700 38900 2730 278 | M0 4o 10 238 12 40 31 & e &
DCD 8020-3 1x3 96600 313000 | 9850 31900 1830 186 98 245 20 50 24
DCD 8020-4 AV || eS| B 7 1x4 124000 417000 | 12600 42600 2410 245 | M5 15 9 g9 20 50 35 & g &
DCD 10010-6 10 |6.35 |101.75| 95.1 1x6 86200 401000 | 8790 _ 40800 3270 334 | 125 86 10 202 10 40 23 8 3 4
DCD 100126 | 100 | 12 |7.938 |102.25] 94.0 1x6 117000 490000 | 11900 _ 50000 3320 339 | 130 102 10 238 12 20 31 10 3 4
DCD 10020-4 20 | 9.525 |102.75| 93.0 1x4 136000 526000 | 13900 53700 2890 204 | 135 120 9 289 20 50 35 10 3 2
Remarks 1. If there is no seal, the nut length is shorter by the length of "2M" than those with a seal. 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. Right turn screw is standard. "L" is added to the end of the model for left turn screw. balls when the preload is 10% of the basic dynamic load rating (C,), and axial load is applied to it. Refer to
3. Preload direction differs from that of other D preloaded items. The ball nuts are adjusted to a compressing "Technical Description" (Page B467) if preload differ from the conditions above, or when considering change in
preload. Apply a compressive load to the ball nuts when installing in the housing. the deformation of the ball nut itself.
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B-I-7.3 M Type (Miniature «fine lead) Ball Screws

(1) Product categories

Like D Type, M Type ball screws use internal
recirculation deflector type. There are several models
by the difference in the preload system (Table I-7¢3).

Table I-7+3 Product categories of M Type ball screws

Nut models Shape Flange Preload Nut | Page
shape system |length
Flanged
Non-preload, | Short | B377
MSFD Circular Il [Slight axial pla
Flanged
P preload
(light preload)| Short | B377
MPFD Circular 11l no spacer
ball
Flanged
J preload
MJFD Circular Il | (spring preload) | Long | B381
(medium preload)
(2) Features
Internal recirculation system contributes to the
. . (222722
compact nut outside diameter. 1 1
Synthetic resin that shows superb characteristics 7
against wear is used in the recirculation deflector,
and has enhanced the smooth recirculation of balls. 1AL
NSK has a patent for this product. u

Fig. I-7¢2 M type recirculation system
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NSK

(3) Precaution in designing

When designing the screw shaft end, please note
that it is impossible to assemble the nut unless one
end of the ball thread is cut through, and, unless this
side of shaft end is smaller than the ball groove root
diameter.

When using nut model MJFD, it is recommended
to apply major external load to the direction as
shown in Fig. I-7¢3 in order to effectively use the
characteristic of the constant pressure pre-load.

(4) Model number
A model number that indicates specification factors is
structured as shown below.

——
———

==

il

E@m ol il

Fig. I-7.3 Constant pressure pre-load and
major external load direction

(example) Nut model MSFD; shaft diameter 4 mm; lead 1 mm; effective turns of balls 3

MSFD 04 01 -

Nut model ‘

Shaft diameter

T Effective turns of balls
Lead
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Deflector type, miniature fine lead, flanged single nut  Precision ball screw: M Type Nut model: MSFD (non-preloaded); Nut model: MPFD (Oversize ball, P preload) NSK ‘

Width G Depth ¢
2-X drill thru, ' P

Seals (both ends)

Zl ,,,,, T
‘ —
e 79
S| E | - =
§ =’ | | § 8 s
<
4-X drill thru.
Without seal H
B
H w
L
w For 1mm lead or higher
For 0.5mm lead
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
' dia. X Dynamic  Static  Dynamic  Static

d | D, d d, Circuits C, Coa C. Coa (N/pm)  {kgf/um} D A H B L w X G C
MSFD 0400.5-3 30 3.0
MPED 0400.5-3 4 0.5|0.400| 4.1 3.6 1x3 170 280 17 29 47 4.7 10 22 11 3 13 16 3.4 — —
MSFD 0401-2 22 2.2
MPED 0401-2 1 0.800 | 4.2 3.2 1x2 315 370 32 38 34 35 10 20 14 3 12 15 2.9 3 2
MSFD 0600.5-3 42 4.3
MPED 0600.5-3 0.5 10.400| 6.1 5.6 1x3 205 430 21 44 66 6.7 12 24 13 3 13 18 3.4 — —
MSFD 0601-3 49 5.0
MPED 0601-3 6 1 0.800 | 6.2 5.2 1x3 575 925 60 95 76 78 12 24 16 3.5 15 18 3.4 — —
MSFD 0602-3 49 5.0
MPED 0602-3 2 0.800| 6.2 5.2 1x3 575 925 60 95 76 78 13 25 17 4 17 19 3.4 — —
MSFD 0800.5-3 54 5.5
MPED 0800.5-3 0.5 |0.400| 8.1 7.6 1x3 230 595 24 61 85 86 14 27 15 3 13 21 3.4 — —
MSFD 0801-3 64 6.5
MPED 0801-3 8 1 0.800 | 8.2 7.2 1x3 670 1290 70 130 99 10 14 27 18 4 16 21 3.4 — —
MSFD 0801.5-3 76 7.7
MPED 0801.5-3 1.5 ]1.000| 8.3 7.0 1x3 1080 1980 110 200 117 12 15 28 19 4 22 22 3.4 — —
MSFD 0802-3 73 7.4
MPED 0802-3 2 1.200| 8.3 6.9 1x3 1320 2210 135 225 113 12 16 29 20 4 26 23 3.4 — —
MSFD 1001-3 7 7.8
MPED 1001-3 1 0.800 | 10.2 9.2 1x3 745 1660 75 170 120 12 16 29 20 4 16 23 3.4 — —
MSFD 1002-3 91 9.3
MPED 1002-3 10 2 1.200 | 10.3 8.9 1x3 1490 2850 150 290 138 14 18 35 22 5 28 27 4.5 — —
MSFD 1002.5-3 90 9.2
MPED 1002 5-3 2.5(1.588 | 10.4 8.6 1x3 2130 3640 215 370 140 14 19 36 23 5 32 28 4.5 — —
Remarks 1. Seal cannot be installed if the lead is 1 mm or smaller, or if the shaft outer diameter is 6 mm or smaller. (Refer 3. For MSFD, rigidities in the Table are theoretical values when an axial load equivalent to 30% of the dynamic load

to Page B472 for dust protection.) rating (C,) is applied. For MPFD, the rigidities are theoretical values when the axial load is applied and the preload
2. Right turn screw is standard. Please consult NSK for left turn screw. is 0.05C.. Refer to "Technical Explanation” (Page B467) if axial load differs from the conditions above, or when

considering change in the deformation of the ball nut itself.
4. The hatched groove (shaded portion, width G, depth C) to the outside of nut flange is made for production
purpose only.
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Deflector type, miniature fine lead, flanged single nut  Precision ball screw: M Type Nut model: MSFD (non-preloaded); Nut model: MPFD (Oversize ball, P preload) NSK ‘

30°

Seals (both ends)

L =

i

AN

S| £ ! =
S’ : § § I
\
~
Without seal Qil hole Q 4-X drill thru.
B H
L w
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. X Dynamic  Static  Dynamic  Static
d | D, d d, Circuits C, Coa C. Coa (N/pm)  {kgf/um} D A H B L w X Q T
MSFD 1201-3 88 9
MPED 1201-3 1 0.800 | 12.2 | 11.2 1x3 795 1980 80 200 137 14 18 31 22 4 16 25 3.4 — —
MSFD 1202-3 108 11
MPED 1202-3 1 2 1.200 | 12.3 | 10.9 1x3 1660 3620 170 370 168 17 20 37 24 5 28 29 4.5 — —
MSFD 1202.5-3 107 11
MPED 1202 5-3 25(1.588| 12.4 | 10.6 1x3 2360 4540 240 465 167 17 21 38 25 5 32 30 4.5 — —
MSFD 1203-3 107 11
MPED 1203-3 3 2.000 | 12.5 | 10.2 1x3 3120 5420 320 550 166 17 22 39 26 5 36 31 4.5 — —
MSFD 1402-3 122 12
MPED 1402-3 14 2 1.200 | 14.3 | 129 1x3 1780 4270 180 435 191 19 22 41 26 6 29 32 5.5 — —
MSFD 1403-3 122 12
MPED 1403-3 3 2.000 | 145 | 12.2 1x3 3400 6490 345 660 191 19 24 43 28 6 37 34 55 — —
MSFD 1602-4 185 19
MPED 1602-4 16 2 1.588 | 16.4 | 14.6 1x4 3510 8450 360 860 288 29 25 44 29 10 40 35 .5 M6x1 16
MSFD 1602.5-4 185 19
MPED 1602.5-4 25|1.588| 16.4 | 14.6 1x4 3510 8450 360 860 288 29 25 44 29 10 44 35 Si5 M6x1 16
MSFD 2002-4 225 23
MPED 2002-4 20 2 1.588 | 20.4 | 18.6 1x4 3910 10900 400 1110 351 36 30 49 34 10 40 40 5.5 M6x1 18.5
MSFD 2502-4 273 28
MPED 2502-4 25 2 1.588 | 25.4 | 23.6 1x4 4310 13900 440 1420 425 43 36 55 40 10 40 46 5.5 M6x1 215
MSFD 3202-6 494 50
MPED 3202-6 32 2 1.588 | 32.4 | 30.6 1x6 6790 27200 690 2770 769 78 42 65 46 10 50 54 6.6 M6x1 26.5
MSFD 4002-6 588 60
MPED 4002-6 40 2 1.588 | 40.4 | 38.6 1x6 7380 33900 750 3460 916 93 51 74 55 10 50 63 6.6 M6x1 31
Remarks 1. Seal cannot be installed if the lead is 1 mm or smaller. (Refer to Page B472 for dust protection.) 4. For MSFD, rigidities in the Table are theoretical values when an axial load equivalent to 30% of the dynamic
2. Those with shaft diameter of 14 mm or smaller do not have lubrication oil hole. It is recommended to use those rating load (C,) is applied. For MPFD, rigidities are theoretical values when an axial load is applied and the pre-
with seal when shaft diameter is 16 mm or larger and have lubrication oil hole. load is 0.05C.. Refer to "Technical Description” (Page B467) if axial load differs from the conditions above, or
3. The right turn screw is standard. Please consult NSK for left turn screw. when considering change in the deformation of the ball nut itself.
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Deflector type, miniature fine lead, flanged double nut  Precision ball screw: M Type Nut model: MJFD (Constant pressure spring, J preload) NSK ‘

Seals (both ends)

Main external load [Cj— -]
{7 7
S 3 " S i = E <
8 | o8 ‘ § s s
~
Hhe==
Qil hole Q 4-X drill thru.
Without seal
B
w
Max. L
Unit: mm
Shaft Ball | Root |Effective tumns of halls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Coa (N/pm)  {kgf/um} D A H B L w X Q T
MJFD 0801.5-3 8 1.5 | 1.000 8.3 7 1x3 1080 1980 110 200 103 11 18 31 22 4 47 25 3.4 — —
MJFD 1002-3 10 2 1.200 | 10.3 8.9 1x3 1490 2850 150 290 125 13 21 38 25 5 58 30 4.5 — —
MJFD 1202-3 2 1.200 | 12.3 | 10.9 1x3 1660 3620 170 370 148 15 23 40 27 5 58 32 4.5 — —
MJFD 1202.5-3| 12 25 11588 124 | 10.6 1x3 2360 4540 240 465 147 15 24 41 28 5 68 33 4.5 — —
MJFD 1203-3 3 2.000 | 12.5 | 10.2 1x3 3120 5420 320 550 146 15 25 42 29 B 75 34 4.5 — —
MJFD 1402-3 14 2 1.200 | 14.3 | 12.9 1x3 1780 4270 180 435 168 17 25 44 29 6 59 35 5.5 — —
MJFD 1403-3 3 2.000 | 14.5 | 12.2 1x3 3400 6490 345 660 168 17 27 46 31 6 76 37 5.5 — —
MJFD 1602-4 16 2 1.588 | 16.4 | 14.6 1x4 3510 8450 360 860 257 26 28 47 32 10 79 38 5.5 M6x1 17.5
MJFD 1602.5-4 25 (1588 | 164 | 14.6 1x4 3510 8450 360 860 257 26 28 47 32 10 87 38 5.5 M6x1 175
MJFD 2002-4 20 2 1.588 | 20.4 | 18.6 1x4 3910 10900 400 1110 308 31 34 53 38 10 79 44 5.5 M6x1 20.5
MJFD 2502-4 25 2 1.588 | 25.4 | 23.6 1x4 4310 13900 440 1420 373 38 40 59 44 10 80 50 5.5 M6x1 23.5
MJFD 3202-6 32 2 1.588 | 32.4 | 30.6 1x6 6790 27200 690 2770 676 69 46 69 50 10 98 58 6.6 M6x1 28.5
MJFD 4002-6 40 2 1.588 | 40.4 | 38.6 1x6 7380 33900 750 3460 805 82 56 79 60 10 98 68 6.6 M6x1 8.5
Remarks 1. Those under the shaft diameter of 14 mm do not have an oil hole. It is recommended to use those with seal 3. Rigidities in the Table are theoretical values when the axial load of 0.30C, is applied to the major external load
when shaft diameter is 16 mm or larger and have the oil hole. (above figure), and the preload is 0.10C.. Consult NSK if preload differs from above condition.

2. Right turn thread screw is standard. Please consult NSK for left turn screw.
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B-I-7.4 L Type (Medium - high helix lead) Ball Screws

(1) Product categories

There are several L Type models by difference in the diameter (medium < high helix lead), L Type ball
preload system (Table I-7+4). Since the leads are in screws are suitable for high-speed operation.
the range from 1/2 to the same length of the shaft

Table I-7+4 Classification of L Type ball screws

Nut models Shape Flange Nut Recirculation system | Page
shape shape Preload system
Flanged [d=20 orunder| Return tube
Circular
d=20 or under | d=25 or over | Non preloaded, | B385
LSFT Rectangle | Projecting- |slight axial play
d=25or over | tube type
Circular Il
Flanged Tube
=20 or under
d=20 or under| Circular P preload B389
LPFT Rectangle | d=25orover | (light preload)
d=25or over | Projecting- Spacer
Circular Il tube type ball
11
Flanged Return tube
Circular D preload B393
LDFT .| Circular Il (medium preload)
(heavy preload)
Flanged to Return tube
flanged
Projecting- D preload B395
LFFT Circular | | tube type |(medium preload)
(heavy preload)
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NSK

Nut models Shape Flange Nut Recirculation system| Page
shape shape Preload system
Flanged End
cap
LSFC Circular Ill | Circular | Non preloaded, | B397
slight axial play
Flanged End
cap
P preload
LPFC Circular Il | Circular | (light loaded) | B397
No Spacer ball
(2) Accuracy diameter.
Grades of C1, C2, C3, C5, Ct7 are available. (4) Special ball screw specifications
* Please consult NSK for CO grade. L Series is based on the combinations of dimensional
factors in the table. However, NSK manufactures
(3) Precaution in designing other combinations, as well as flanges in special

For end cap system, please note that it is impossible  shapes. Please consult NSK.

to assemble the nut unless one end of ball thread of

screw shaft is cut through, and unless the shaft end  (5) Model number

of this side is smaller than the ball groove root A model number that indicates specification factors is

(Example) Nut model LSFT; shaft diameter 12 mm; lead 10 mm; effective turns of balls 2.5

LSFT 12 10 - 2.5

Nut model ‘ ‘ Effective turns of balls

Shaft diameter Lead
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Return tube type, medium/high helix lead, flanged single nut  Precision ball screw: L Type Nut model: LSFT (non preloaded) NSK \

30°
4-X drill thru., Seals (both ends)
Chore YXZ J
A O
\< Lo\ S "
Sy < el 5
8% ¥ §
P \3 X
e Y
~
@* &)l
M6 X1.0 B
(Qil hole) L
w
Unit: mm
Shaft Ball | Root |Effective tumns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. x Dynamic  Static Dynamic  Static
d | D, d, d, Circuits C, Coa C, Co, (N/um)  {kgf/um} D A H K B L w X Y V4 T
LSFT 1210-2.5| 12 10 [2.381 |12.5 10.0 2.5x1 3750 6480 380 660 110 11 30 50 32 45 10 50 40 4.5 8 4 15
LSFT 1408-2.5| 14 8 3.175 [ 14.5 11.2 2.5x1 6790 11700 695 1190 140 14 34 57 34 50 11 46 45 5.5 9.5 5.5 17
LSFT 1510-2.5| 15 10 |3.175 |15.5 12.2 2.5x1 7070 12800 720 1300 150 15 34 57 34 50 11 51 45 5.5 9.5 5.5 17
LSFT 1616-1.5| 16 16 [3.175|16.75 | 13.4 1.5x1 4710 8110 480 825 100 10 40 63 40 55 12 56 51 55 9.5 5.5 17
LSFT 2010-2.5 10 [3.969 |21.0 16.9 2.5x1 10900 21700 1110 2210 202 21 46 74 46 66 13 54 59 6.6 11 6.5 24
LSFT 2016-2.5| 20 16 [3.969 |21.0 16.9 2.5x1 10900 21700 1110 2210 202 21 46 74 46 66 iLg 72 59 6.6 11 6.5 24
LSFT 2020-1.5 20 |3.969 |21.0 16.9 1.5x1 7040 12700 720 1290 127 13 46 74 46 66 13 63 59 6.6 11 6.5 24
Remarks 1. Ball screw with a shaft diameter of 12 mm has one lubrication oil hole on the flange surface.(position T). 4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. Seal is standard. Outside dimensions does not change when the seal is removed. balls when the axial load is 30% of the basic dynamic load rating (C,). Refer to "Technical Description" (Page
3. Right turn screw is standard. "L" is added to the end of the model for left turn screw. B467) if axial load differs from the conditions above, or when considering change in the deformation of the ball

nut itself.
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Return tube type, medium/high helix lead, flanged single nut ~ Precision ball screw: L Type Nut model: LSFT (non preloaded) NSK ‘

Oil hole_Q 4-X drill thru. Seals (both ends)
R | i

a A s 85 5 L\ iz ol \E 9 T

p c 8 % 8 ===\ § %

= X = K~ ¥

,
Min. U Without seal
G |Max.U M B |C
w L
Unit: mm
Shaft Ball | Root |Effective tumns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. x Dynamic  Static Dynamic  Static
d | D, d, d, Circuits C, Coo C, Coa (N/um)  {kgf/pm} D A G B C L M w X ) % R Q
LSFT 2516-2.5 2.5x1 15700 32800 1600 3350 250 25 84
LSFT 2516-3 16 |4.762]26.25] 213 1.5x2 18400 38200 | 1870 3890 295 30 |4 7t 23 128 4 6 57 66 3 35 12 Méxl
LSFT 2520-2.5 2.5x1 15700 32800 1600 3350 250 25 96
LSFT 2520-3 25 20 |4.762|26.25| 21.3 15x2 18400 38200 1870 3890 295 30 44 71 23 12 8 116 7 57 6.6 31 35 12 M6x1
LSFT 2525-1.5 25 |4.762|26.25| 21.3 1.5x1 10100 19100 1030 1950 157 16 44 71 23 12 10 90 10 57 6.6 32 34 12 M6x1
LSFT 3220-2.5 2.5x1 17900 41800 1830 4270 300 30 99
LSFT 3220-3 20 |4.762 13325 283 1.5x2 21000 49600 | 2140 5060 360 3 |1 8 26 15 8 449 7 67 9 34 42 12 Méxl
LSFT 3225-2.5 2.5x1 17900 41800 1830 4270 300 30 117
LSFT 3225-3 32 25 |4.762|33.25| 28.3 15x2 21000 49600 2140 5060 360 36 51 85 26 15 10 142 10 67 9 34 42 12 M6x1
LSFT 3232-1.5 32 4.762 | 33.25 | 28.3 1.5x1 11500 24800 1180 2530 190 19 51 85 26 15 12 109 13 67 9 34 42 12 M6x1
LSFT 4025-2.5 2.5x1 28500 70000 2910 7140 375 38 123
LSET 4025-3 20 25 |6.35 [41.75| 35.1 15x2 33400 82400 3410 8400 a4 45 64 106 33 18 10 148 10 84 11 42 52 15 PT1/8
LSFT 4032-2.5 32 |6.35 |41.75] 35.1 2.5x1 28500 70000 2910 7140 375 38 64 106 33 18 12 146 13 84 11 42 52 15 PT1/8
LSFT 4040-1.5 40 |6.35 [41.75] 35.1 1.5x1 18400 41200 1880 4200 237 24 64 106 33 18 14 133 16 84 11 42 52 15 PT1/8
LSFT 5025-2.5 2.5x1 42700 109000 4350 11200 462 47 129
LSFT 5025-3 25 |7.938|52.25| 44.0 15x2 49900 133000 5090 13600 547 55 80 126 41 22 11 154 11 102 14 52 64 19 PT1/8
LSFT 5032-2.5 2.5x1 42700 109000 4350 11200 462 47 151
LSET 5032-3 50 32 7.938 | 52.25| 44.0 1.5x2 49900 133000 5090 13600 547 55 80 126 41 22 12 183 14 102 14 52 64 19 PT1/8
LSFT 5040-2.5 40 |7.938 |52.25| 44.0 2.5x1 42700 109000 4350 11200 462 47 80 126 41 22 14 178 17 102 14 52 64 19 PT1/8
LSFT 5050-1.5 50 |7.938|52.25]| 44.0 1.5x1 27500 66500 2800 6780 290 29 80 126 41 22 16 161 21 102 14 52 64 19 PT1/8
LSFT 6340-2.5 2.5x1 48500 139000 4950 14200 560 57 178
LSET 6340-3 63 40 |7.938|65.25| 57.0 15x2 56800 165000 5790 16800 667 68 97 144 49 22 14 218 15 120 14 58 77 19 PT1/8
LSFT 6350-1.5 1.5x1 31300 82500 3190 8410 346 35 161
LSFT 6350-2.5 S0 |7.938]65.25] 57.0 2.5x1 48500 139000 | 4950 14200 560 57 | 97 144 49 22 16 5y 19 120 14 88 77 19 PTLB
Remarks 1. If there is no seal, the nut length is shorter by the lengths of "M" and "C" than those with a seal. 3. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. Right start screw is standard. "L" is added to the end of the model number for left turn screw. balls when the axial load is 30% of the basic dynamic load rating (C,). Refer to "Technical Description" (Page
B467) if axial load differs from the conditions above, or when considering change in the deformation of the ball

nut itself.
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Return tube type, medium/high helix lead, flanged single nut ~ Precision ball screw: L Type Nut model: LPFT (Oversize ball, P preload) NSK

. 30°
4-X drill thru., | Seals (both ends)
C'bore Y XZ J -

30
A\<®
// T\\ | ©
, K S
J § ¥ S.
N \ 3;// ~
(@E25e)u)
I
M6 X1.0 H B
(QOil hole) L
w
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. x Dynamic  Static Dynamic  Static
d | D, d, d, Circuits C, Coa C, Co, (N/um)  {kgf/um} D A H K B L w X Y Z T
LPFT 1210-2.5| 12 10 [2.381 |12.5 10.0 2.5x1 2360 3240 240 330 90 9 30 50 32 45 10 50 40 4.5 8 4 15
LPFT 1408-2.5| 14 8 3.175 |14.5 11.2 2.5x1 4280 5840 435 595 120 12 34 57 34 50 11 46 45 5.5 9.5 5.5 17
LPFT 1510-2.5| 15 10 |3.175 |155 12.2 2.5x1 4450 6380 455 650 127 13 34 &7 34 50 11 il 45 515 9.5 6.5 17
LPFT 1616-1.5| 16 16 [3.175|16.75 | 13.4 1.5x1 3600 5410 365 550 110 11 40 63 40 55 12 56 51 5.5 9.5 5.5 17
LPFT 2010-2.5 10 [3.969 |21.0 16.9 2.5x1 6880 10800 700 1100 169 17 46 74 46 66 13 54 59 6.6 11 6.5 24
LPFT 2016-2.5| 20 16 [3.969 |21.0 16.9 2.5x1 6880 10800 700 1100 169 17 46 74 46 66 13 72 59 6.6 11 6.5 24
LPFT 2020-1.5 20 |3.969 |21.0 16.9 1.5x1 5370 8450 550 860 137 14 46 74 46 66 13 63 59 6.6 11 6.5 24
Remarks 1. Ball screw with a shaft diameter of 12 mm has one lubrication oil hole on the flange surface.(position T). 4. Load balls and spacer balls are installed at a ratio of 1:1. Therefore, the basic load rating differs from those of
2. Seal is standard. Outside dimensions does not change when the seal is removed. other models.
3. Right turn screw is standard. "L" is added to the end of the model for left turn screw. 5. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and

balls when the preload is 5% of the basic dynamic load rating (C,), and the axial load is applied to it. Refer to
“Technical description” (Page B467) if preload differs from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Return tube type, medium/high helix lead, flanged single nut ~ Precision ball screw: L Type Nut model: LPFT (Oversize ball preload) NSK ‘

Oilhole Q  4-Xdrill thru. Seals (both ends)
R |
- 04:: é L :f Fe
Q / N S A A Sl “ £ <
: : § &3 © Gl § 93
E E R \
= y = 7 %
’
Min. U Without seal
G Max.U M B |C
w L
Unit: mm
Shaft Ball | Root |Effective tumns of balls Basic load rating Axial rigidity Ball nut dimensions B
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. x Dynamic  Static Dynamic  Static
d I D, d, d Circuits C, Con C, Con (N/um)  {kgf/um} | D A G B c L M W X U % R o2 397
LPFT 2516-2.5 2.5x1 9900 16400 1010 1670 210 21 84
LPFT 2516-3 16 47622625 21.3 1.5x2 11600 19100 | 1180 1950 247 25 |44 b 28 12 8 490 & 57 66 31 3% 12 Med
LPFT 2520-2.5 2.5x1 9900 16400 1010 1670 210 21 96
LPFT 2520-3 | 2° | 20 |4.762]26.25| 213 1.5x2 11600 19100 | 1180 1950 247 25 |44 b 28 12 8 43 T 57 66 31 3% 12 Med
LPFT 2525-1.5 25 |4.762 | 26.25| 21.3 1.5x1 6380 9540 650 975 127 13 44 71 23 12 10 90 10 57 6.6 32 34 12 M6x1
LPFT 3220-2.5 2.5x1 11300 20900 1150 2130 251 25 99
LPET 3220-3 20 |4762]33.25| 283 1.5x2 13200 24800 | 1350 2530 207 o |t 8 26 15 8 449 767 9 34 42 12 Med
LPFT 3225-2.5 2.5x1 11300 20900 1150 2130 251 25 117
LPET 3225-3 32 25 |4.762 | 33.25| 28.3 15x2 13200 24800 1350 2530 297 30 51 85 26 15 10 14 10 67 9 34 42 12 M6x1
LPFT 3232-1.5 32 | 4.762 | 33.25| 28.3 1.5x1 7280 12400 740 1260 161 16 51 85 26 15 12 109 13 67 9 34 42 12 M6x1
LPFT 4025-2.5 2.5x1 18000 35000 1830 3570 315 32 123
LPET 4025-3 20 25 |6.35 [41.75]| 35.1 15x2 21000 21200 2150 4200 347 35 64 106 88 18 10 jyg 10 84 11 42 52 15 PT1/8
LPFT 4032-2.5 32 |6.35 [41.75] 35.1 2.5x1 18000 35000 1830 3570 Sils 32 64 106 88 18 12 146 13 84 11 42 52 15 PT1/8
LPFT 4040-1.5 40 [6.35 |41.75| 35.1 1.5x1 11600 20600 1180 2100 199 20 64 106 88 18 14 133 16 84 11 42 52 15 PT1/8
LPFT 5025-2.5 2.5x1 26900 54700 2740 5580 388 39 129
LPFT 5025-3 25 7.938 | 52.25 | 44.0 1.5x2 31400 66500 3210 6780 450 45 80 126 41 22 11 154 11 102 14 52 64 19 PT1/8
LPFT 5032-2.5 2.5x1 26900 54700 2740 5580 388 39 151
LPFT 5032-3 50 32 7.938 | 52.25 | 44.0 1.5x2 31400 66500 3210 6780 450 45 80 126 41 22 12 183 14 102 14 52 64 19 PT1/8
LPFT 5040-2.5 40 |7.938|52.25| 44.0 2.5x1 26900 54700 2740 5580 388 39 80 126 41 22 14 178 17 102 14 52 64 19 PT1/8
LPFT 5050-1.5 50 7.938 | 52.25 | 44.0 1.5x1 17300 33200 1770 3390 245 25 80 126 41 22 16 161 21 102 14 52 64 19 PT1/8
LPFT 6340-2.5 2.5x1 30600 69500 3120 7080 466 48 178
LPET 6340-3 63 40 |7.938]65.25| 57.0 15x2 35800 82500 3650 8410 551 56 97 144 49 22 14 518 15 120 14 58 77 19 PT1/8
LPFT 6350-1.5 1.5x1 19700 41200 2010 4200 285 29 161
LPET 6350-2.5 50 |7.938|65.25| 57.0 5 5x1 30600 69500 3120 7080 478 48 97 144 49 22 16 557 19 120 14 58 77 19 PT1/8
Remarks 1. If there is no seal, the nut length is shorter by the lengths of "M" and "C" than those with a seal. 3. Load balls and spacer balls are installed at a ratio of 1:1. Therefore, the basic load rating differs from those of
2. Right start screw is standard. "L" is added to the end of the model number for left turn screw. other models.

4. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when the preload is 5% of the basic dynamic load rating (C,), and the axial load is applied to it. Refer to
"Technical description" (Page B467) if preload differs from the conditions above, or when considering change in
the deformation of the ball nut itself.
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\ Return tube type, medium/high helix lead, flanged double nut  Precision ball screw: L Type Nut model: LDFT (Spacer, D preload) NSK ‘

Seals Bolts to secure preload  Spacer

(both ends) (3 places) Key to secure preload _Q_Oil hole 4-X drill thru.
(2 places)

o

\D
S

88§ A\ it @

\{’\\T"‘
Without seal J \\
M B|C
L G
w
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. x Dynamic  Static Dynamic  Static
d | D, d, d, Circuits C, Coa C, Co, (N/pm)  {kgf/um} D A S G B J L C M w X Q
LDFT 2516-2.5 2.5x1 15700 32800 | 1600 3350 490 50 152
LDFT 2516-3 e | 4-1e2 | 2625 | 21 1.5x2 18400 38200 | 1870 3890 577 58 Gz B ar @ a2 8 gy & 7  &F WMsd
LDFT 2520-2.5 2.5x1 15700 32800 | 1600 3350 490 50 177
IDFT 252058, | 22 | 290 |j4.762j26.25] 21.3 1.5x2 18400 38200 | 1870 3890 577 58 Gz B A @ a2 W oy & v EE s
LDFT 2525-1.5 25 |4.762 | 26.25 | 21.3 1.5x1 10100 19100 | 1030 1950 308 31 62 89 44 34 12 18 166 10 10 75 6.6 M6xL
LDFT 3220-2.5 2.5x1 17900 41800 | 1830 4270 604 61 179
LDFT 3220-3 20 |4.76233.25 | 28.3 1.5x2 21000 49600 | 2140 5060 708 72 68 102 51 39 15 20 5 8 7 8 9 Méxl
LDFT 3225-2.5 2.5x1 17900 41800 | 1830 4270 604 61 218
LDFT3225-3 | 32 | 25 |4.762]33.25) 28.3 1.5x2 21000 49600 | 2140 5060 708 72 | 08 102 51 39 15 20 55 10 10 84 9 Mexd
LDFT 3232-1.5 32 |4.762 | 33.25 | 28.3 1.5x1 11500 24800 | 1180 2530 376 38 68 102 51 39 15 20 205 12 13 84 9 M6xl
LDFT 4025-2.5 2.5x1 28500 70000 | 2910 7140 737 75 223
LDFT 4025-3 | o | 2> |83 4175 351 1.5x2 33400 82400 | 3410 8400 873 go | 84 126 64 48 18 22 573 10 10 104 11 PTLB
LDFT 4032-2.5 32 |6.35 |41.75] 35.1 2.5x1 28500 70000 | 2910 7140 737 75 84 126 64 48 18 22 274 12 13 104 11 PTL8
LDFT 4040-1.5 20 |6.35 |41.75] 35.1 1.5x1 18400 41200 | 1880 4200 465 47 84 126 64 48 18 22 253 14 16 104 11 PTL8
LDFT 5025-2.5 2.5x1 42700 109000 | 4350 11200 905 92 229
DT taoe 25 |7.938 |52.25 | 44.0 o rory 193000 | mao0 13E00 1090 106 | 106 152 80 56 22 25 579 11 11 128 14  PTL8
LDFT 5032-2.5 2.5x1 42700 109000 | 4350 11200 905 92 279
DT soas 5| 50 | 32 |7.938 (5225 | 440 o noo0 193090 | moa0 13a08 109 106 | 106 152 80 56 22 25 373 12 14 128 14  PTU8
LDFT 5040-2.5 20 |7.938 |52.25 | 44.0 2.5x1 42700 109000 | 4350 11200 922 94 | 106 152 80 56 22 25 338 14 17 128 14 _ PTL/8
LDFT 5050-1.5 50 |7.938 |52.25 | 44.0 1.5x1 27500 66500 | 2800 6780 572 58 | 106 152 80 56 22 25 312 16 21 128 14 _ PTL/8
LIDIFT GED-2.8 40 |7.938 |65.25 | 57.0 2l N il 112 1955 168 97 62 22 20 389 44 15 144 14  PTIB
LDFT 6340-3 | o 1.5x2 56800 165000 | 5790 16800 1310 133 419
LIDIFT GiEf(D-12 50 |7.93865.25 | 57.0 Ll SEED - B 900 Hily e 69 1195 168 97 62 22 20 S 16 19 144 14  PTUB
LDFT 6350-2.5 2.5x1 48500 139000 | 4950 14200 1120 113 411
Remarks 1. If there is no seal, the nut length is shorter by the lengths of "M" and "C" than those with a seal. 3. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
2. Right start screw is standard. "L" is added to the end of the model number for left turn screw. balls when the preload is 10% of the basic dynamic load rating (C,), and the axial load is applied to it. Refer to

"Technical description" (Page B467) if preload differs from the conditions above, or when considering change in
the deformation of the ball nut itself.
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Return tube type, medium/high helix lead, flanged to flanged double nut

Precision ball screw: L Type

20

4-X drill thru.

\ Nut model: LFFT (Spacer, D preload)

NSK

Seals

Bolts to secure preload

Spacer

(both ends)

R
) i} Ny
5 / < > ] 3 = \ ﬁ g A V e 8
3 . _ % ] 8 \\ © ¢ @ \} 8
= ) = = 7] é . T
Min. U Key to secure preload Without seal BE|l B F M
: (2 places)
Housing shape and relief dimensions
Unit: mm
Shaft Ball | Root |Effective tumns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Co, (N/um)  {kgf/um} D A B F E L M w X U % R Q
LFFT 2516-2.5 25x1 15700 32800 | 1600 3350 490 50 58 155
LFFT 2516-3 Yo | a-re2 | 2825 | Zie 1.5%2 18400 38200 | 1870 3890 577 Eoll I S gy  ® 97 @ @ @ a2 s
LFFT 252025 | 25 2.5x1 15700 32800 | 1600 3350 490 50 74 189
LFFT 2520-3 ol e e 1.5x2 18400 38200 | 1870 3890 577 58 | 4 71 11 g Zgyg U BT @8 @ & Iz Med
LFFT 2525-1.5 25 |4.762 | 26.25| 213 1.5x1 10100 19100 | 1030 1950 308 31 | 44 71 11 68 5 183 10 57 66 32 34 12 _ Mbxl
LFFT 3220-2.5 2.5x1 17900 41800 | 1830 4270 604 61 71 189
LFFT 3220-3 20 |4.76233.25| 283 1.5x2 21000 49600 | 2140 5060 708 72 |51 8 13 g 229 [ 87 9 84 42 12 M6x1
LFFT 322525 | 32 2.5x1 17900 41800 | 1830 4270 604 61 90 233
LFFT 3225-3 25 |4.76233.25| 283 1.5x2 21000 49600 | 2140 5060 708 72 |51 8 18 445 7 553 10 67 9 84 42 12 M6x1
LFFT 3232-15 32 |4.762 | 33.25| 283 15x1 11500 24800 | 1180 2530 376 38 | 51 85 13 69 6 196 13 67 9 34 42 12 M6x1
LFFT 4025-2.5 2.5x1 28500 70000 | 2910 7140 737 75 87 236
LFFT 4025-3 | ,0 2 | &8s | 4Ls | EBd 1.5x2 33400 82400 | 3410 8400 873 gg | B4 106 17 .45 8 55 10 84 11 B2 g2 da PR
LFFT 4032-2.5 32 |6.35 |41.75] 35.1 2.5x1 28500 70000 | 2910 7140 737 75 | 64 106 17 114 8 296 13 84 11 42 52 15 PT18
LFFT 4040-1.5 20 |6.35 |41.75] 351 1.5x1 18400 _ 41200 | 1880 4200 465 47 | 64 106 17 85 7 243 16 84 11 422 52 15  PT18
LFFT 5025-2.5 2.5x1 42700 109000 | 4350 11200 905 92 85 238
LFFT 5025-3 25 |7.93852.25| 44.0 1.5x2 49900 133000 | 5090 13600 1070 109 | 80 126 20 .95 6 5gg 11 102 14 52 64 19  PTI8
LFFT 5032-2.5 2.5x1 42700 109000 | 4350 11200 905 92 110 298
LFFT 5032-3 | °0 | 32 |7938]52.25) 44.0 1.5x2 49900 133000 | 5090 13600 1070 109 | 80 126 20 q4; 10 35 14 102 14 52 64 19 PTIB
LFFT 5040-2.5 20 |7.938 | 52.25 | 44.0 2.5x1 42700 109000 | 4350 11200 922 94 | 80 126 18 125 6 326 17 102 14 52 64 19 PTL8
LFFT 5050-1.5 50 |7.938 |52.25| 44.0 1.5x1 27500 66500 | 2800 6780 572 58 | 80 126 20 104 10 300 21 102 14 52 64 19 PTL8
LFFT 6340-2.5 2.5x1 48500 139000 | 4950 14200 1100 112 127 326
LFFT6340-3 | o, | %0 |7938]0525| 570 ;5. 56800 165000 | 5790 16800 1310 133 | 97 144 18 167 6 40 15 12014 88 77 19 PTIG
LFFT 6350-1.5 1.5x1 31300 82500 | 3190 8410 678 69 105 300
AR 50 |7.938|65.25| 57.0 S ool I e o S o7 14 20 1 12 300 10 120 14 58 77 19  PTL8

Remarks 1. If there is no seal, the nut length is shorter by the length of "2 x M" than those with a seal.
2. Right turn screw is standard. "L" is added to the end of the model number for left turn screw.

B395

3. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when the preload is 10% of the basic dynamic load rating (C,), and the axial load is applied to it. Refer to
"Technical description" (Page B467) if preload differs from the conditions above, or when considering change in
the deformation of the ball nut itself.
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" End cap type, high helix lead, flanged single nut Precision ball screw: L Type NSK

Nut models: LSFC (non-preloaded); LPFC (Oversize ball preload)

Q 4-X drill thru,
(Qil hole) \
Dvy m
S E|l = ”\ <
R s 8§ 3
N
B | E H
L w
Unit: mm
Shaft Ball | Root |Effective tumns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia. cir_cle dia. Turns ) (N) ] '{kgf} ] K
dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Co, (N/um)  {kgf/um} D A H B E F L w X Q
LSFC1o16s 1.7x2 6380 12500 | 650 1280 ros e
TLSFC 16166 | 16 16 |2.778 |16.65 | 13.7 565 57 32 53 34 10 10 18 38 42 4.5 M6x1
LPEC 1616-6 1.7x4 11600 25000 1180 2550 567 57
LorC 20203 1.7x2 9620 21000 | 980 2140 a0 2
“LSFC 20206 | 20 20 |3.175(20.75| 17.4 05 51 39 62 41 10 115 24.5 46 50 5.5 M6x1
LPEC 2020-6 1.7x4 17500 42000 1780 4280 784 79
LorC seoe s 1.7x2 14400 32800 | 1470 3350 N =
TLSFC 2525.6 | 25 25 |3.969|26.0 21.9 520 63 47 74 49 12 13 30 55 60 6.6 M6x1
LPEC 2525-6 1.7x4 26100 65600 2660 6690 065 98
LorC 3eses 1.7x2 21000 51600 | 2140 5260 Py P
TLSFC 32326 | 32 32 |4.762|33.25| 28.3 775 79 58 92 60 12 16 42 70 74 9 M6x1
LPEC 3232-6 1.7x4 38100 103000 3890 10500 1210 123
LoEC Joaos 1.7x2 33500 86500 | 3410 8820 sl £
TLSFC 20206 | 40 40 |6.35 |41.75| 35.2 962 98 73 114 75 15 19.5 50.5 85 93 11 M6x1
LPEC 4040-6 1.7x4 60800 173000 6200 17600 1500 152
ore oy 1.7x2 50000 135000 | 5100 13800 o o
“LSFC 50506 | 50 50 |7.938]52.25]| 44.1 T80 120 | 90 135 92 20 21.5 65.5 107 112 14 M6x1
LPEC 5050-6 1.7x4 90800 270000 9260 27600 1840 188
Remarks For LSFC, rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when the axial load is 30% of the dynamic load rating (Ca). For LPFC, rigidities are theoretical values when a preload
is 5% of the dynamic load rating, and axial load is applied to it. Refer to ‘Technical Description” (Page B467) if axial load
and pre-load differ from the conditions above, or when considering change in the deformation of the ball nut itself.
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B-I-7.5 U Type (High helix ¢ ultra high helix lead) Ball Screws

(1) Product categories

U Type ball screws use end cap recirculation system. diameter, U Type is even more suitable than L Type
There are several models by difference in the for high-speed operation.
preload system (Table I-7+5). Since the leads are in
the range of larger than 1.3 times of the screw shaft

Table I-7+5 Classification of U Type ball screws

Nut models Shape Flange Nut Recirculation system | Page
shape shape Preload system
Flanged End
cap
Circular B401
USFC Rectangle Non-pre-loaded,

slight axial play

Flanged End
cap
Circular B401
UPFC Rectangle (light load)
No spacer
ball
(2) Features
. . 80 A
@ High-speed operation A *
The ratio of lead to screw shaft diameter is larger A‘
than 1. This is a quite suitable specification for high- 75 &
speed feed. The lead with the ratio of three times or 73 Al o
larger than screw shaft diameter (three-times lead) is ~ 70 A ._.
- - . . m =
particularly ideal for high-speed operation. il A [}
I A °
(Example) High-speed feed at 180 m/min. % 65 A& ®
Lead 50 mm — 3600 rpm 2 4 o
60 mm - 3000 rpm § 60 S
80 mm - 2250 rpm
) 55 @ Screw shaft dia.¢20 X Lead 60 __ |
® Low noise A:Screw shaft dia.#20 X Lead 40
The three-times lead significantly reduces noise more
than the 2-times lead under the same traveling speed. L | L | L | L

0 50 100 150

Travel speed (m/min)
Fig. I-7.4 Noise levels by ultra high helix lead
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NSK

(3) Accuracy grades

Three-times lead -+ C5, Ct7 grades are available.
C3, C5, Ct7 grades are available.
*Please consult NSK for C2 or higher grades.

(4) Precaution in designing shaft end

Please note that it is impossible to assemble nut
unless one end of ball thread of screw shaft is cut
through, and unless the shaft end of this side is
smaller than the ball groove root diameter.

(5) Models number
A model number that indicates specification factors is
structured as shown below.

(Example) Nut model USFC; shaft diameter 12 mm; lead 20 mm; effective turns of balls 1.5

USFC 12 20 - 15

Nut model ‘ Effective turns of balls
Shaft diameter Lead

B400



End cap type, High helix/ultra high helix lead, flanged single nut  Precision ball screw: U Type Nut models: USFC (non-preloaded); UPFC (Oversize ball pre-load) NSK ‘

0 0

(Oil hole) 4-X drill thru.
2]
TN NN\ «
B | E
Al
L
H
w
Unit: mm
Shaft Ball | Root |Effective tumns of halls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. X Dynamic  Static  Dynamic  Static
d | D, d, d, Circuits C, Coa C, Coa (N/pm)  {kgf/um} D A H K B E L w X Q

USFC 1220-1.5 83 8

UPEC 1220-1.5 12 20 |2.381] 12.5 9.9 1.7x1 2690 4420 275 450 129 13 26 44 28 40 10 9 44 35 4.5 M6x1
USFC 1520-1.5 113 12

UPFG 1520-1.5 20 |3.175| 15,5 | 12.2 1.7x1 5070 8730 515 890 176 18 34 55 36 50 10 11 45 45 5.5 M6x1
USFC 1540-1 | g 155 | 12.2 0.7x2 3860 6050 395 615 105 1 32 53 33 48 10 12 40 43 55  M6xl
UPFC 1540-1 40 |3.175 163 17

USFC 1540-2 ' 203 21

UPFC 1540-2 155 | 12.2 0.7x4 7000 12100 715 1230 315 32 32 53 33 48 10 12 40 43 5.5 M6x1
USFC 1632-1 102 10

UPFC 1632-1 16.75| 13.4 0.7x2 4000 6690 410 680 159 16 34 55 36 50 10 10.5 34 45 5.5 M6x1
USFC 1632-3 240 25

UPFEC 1632-3 32 |3.175| 16.75| 13.4 1.7x2 8580 17000 875 1740 374 38 34 55 36 50 10 10.5 66 45 5.5 M6x1
USFC 1632-6 466 48

UPFEC 1632-6 16 16.75| 13.4 1.7x4 15600 34100 1590 3470 725 74 34 55 36 50 10 10.5 66 45 5.5 M6x1
USFC 1650-1 16.75| 13.4 0.7%x2 4000 6690 410 680 L £ 34 55 36 50 10 12 50 45 55  M6xL
UPFC 1650-1 50 |3.175 194 20

USFC 1650-2 ' 240 25

UPEC 1650-2 16.75| 13.4 0.7x4 7260 13400 740 1360 374 38 34 55 36 50 10 12 50 45 5.5 M6x1
USFC 2040-1 122 12

UPEC 2040-1 20.75| 17.4 0.7x2 4490 8640 460 880 191 19 38 58 40 52 10 11 41 48 5.5 M6x1
USFC 2040-3 290 30

UPFG 2040-3 20 40 |3.175]| 20.75| 17.4 1.7x2 9620 21000 980 2140 451 26 38 58 40 52 10 11 81 48 5.5 M6x1
USFC 2040-6 562 57

UPFEC 2040-6 20.75| 17.4 1.7x4 17500 42000 1780 4280 875 89 38 58 40 52 10 11 81 48 5.5 M6x1
Remarks For USFC, rigidities in the Table are theoretical values obtained from the elastic deformation between screw to it. Refer to "Technical Description” (Page B467) if axial load and preload differ from the conditions

groove and balls when axial load is 30% of the dynamic load rating (C.). above, or when considering change in the deformation of the ball nut itself.

For UPFC, rigidities are theoretical values when preload is 5% of the dynamic load rating, and axial load is applied
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‘ End cap type, High helix/ultra high helix lead, flanged single nut  Precision ball screw: U Type Nut models: USFC (non-preloaded); UPFC (Oversize ball pre-load) NSK ‘

) 30°
Q . g 0
(Oil hole) 4-X drill thru.
M
B | E
L
Unit: mm
Shaft Ball | Root |Effective tumns of halls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia.| circle | dia. Turns (N) {kgf} K
dia. X Dynamic  Static  Dynamic  Static

d | D, d, d, Circuits C, Coa C, Coa (N/pm)  {kgf/um} D A H K B E L w X Q
USFC 2060-1 20.75 | 17.4 0.7x2 4490 8640 | 460 880 ac 14 38 58 40 52 10 123 58 48 55  Méxl
UPFC 2060-1 20 60 |3.175 224 22
USFC 2060-2 ’ 278 28
UPFG 2060-2 20.75 | 17.4 0.7x4 8140 17300 830 1760 433 44 38 58 40 52 10 12.3 58 48 55 Mé6x1
USFC 2550-1 150 15
UPFG 2550-1 26 21.9 0.7x2 6700 13500 685 1380 234 23 46 70 48 63 12 13 50 58 6.6 M6x1
USFC 2550-3 363 37
UPFG 2550-3 50 |[3.969 |26 21.9 1.7%2 14400 32800 1470 3350 565 57 46 70 48 63 12 13 100 58 6.6 M6x1
USFC 2550-6 703 71
UPEC 2550-6 25 26 21.9 1.7x4 26100 65600 2660 6690 1090 111 46 70 48 63 12 13 100 58 6.6 M6x1
USFC 2580-1 26 | 219 0.7x2 6700 13500 | 685 1380 184 18 46 70 48 63 12 145 75 58 6.6 M6x1
UPFC 2580-1 80 |3.969 288 29
USFC 2580-2 ' 359 36
UPFG 2580-2 26 21.9 0.7x4 12200 27000 1240 2750 558 56 46 70 48 63 12 14.5 75 58 6.6 M6x1
USFC 3264-1 196 20
UPFG 3264-1 33.25( 28.3 0.7x2 9800 20900 1000 2130 305 31 58 92 60 82 12 15.5 62 74 9 M6x1
USFC 3264-3 452 46
UPFG 3264-3 32 64 |4.762|33.25| 28.3 1.7x2 21000 51600 2140 5260 703 71 58 92 60 82 12 15.5 126 74 9 M6x1
USFC 3264-6 879 89
UPFG 3264-6 33.25| 28.3 1.7x4 38100 103000 3890 10500 1360 139 58 92 60 82 12 15,5 126 74 9 M6x1
Remarks For USFC, rigidities in the Table are theoretical values obtained from the elastic deformation between screw to it. Refer to "Technical Description" (Page B467) if axial load and preload differ from the conditions

groove and balls when axial load is 30% of the dynamic load rating (C.). above, or when considering change in the deformation of the ball nut itself.

For UPFC, rigidities are theoretical values when preload is 5% of the dynamic load rating, and axial load is applied
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B-I-7.6 HMC Series (Ball screws for high-speed machine tools)

(1) Product categories

HMC Series ball screws use return tube recirculation
system. There are several models by difference in
the preload system (Table I-7+6).

Table I-7+6 Classification of HMC Series

Nut models Shape Flange Preload Nut | Page
shape system |length
Flanged
HzC Z preload |Medium| B407
HZF Circular | |(medium preload)
Flanged
HDC Z preload | Long | B409
HDF Circular | |(medium preload)

(2) Features
®High-speed traveling
High helix leads of 20 mm to 30 mm are used.
Furthermore, the ball recirculation return tube is
reinforced to make a high-speed traveling of 40 m ~
72 m/min. possible.
e Low vibration, low noise
Vibration and noise are reduced by NSK's
accumulated know-how (See the figure on right).
e 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.
Comparison with current products -- about 80%
increase in rigidity, 60% increase in load rating.

B405

eCompact nut

The size of nut diameter and length were reduced.
Comparison with current products -- about 50%
reduction in volume.

® Measures against thermal expansion

As measures against thermal error, a hollow shaft
ball screw for forced cooling is optional. Please
consult NSK.

(3) Accuracy grades
C3 and C5 are available.

*Please consult NSK for C2 grade and higher
accuracy grades.
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Fig. I-7¢5 Comparison of permissible
rotational speed

(4) Permissible rotational speed
HMC ball screws are made to high-speed specifications.
Use under the conditions below (Refer to Fig. I-75).
HZzC, HDC ----- dm « N < 100 000
HZF, HDF .- dm N < 120 000
*Consider critical speed after deciding on the travel and screw shaft support conditions.
For details, see "Technical Description: Permissible rotational speed" (Page B455).

(5) Model number
A model number that indicates specification factors is
structured as shown below.

(Example) Nut model HZF; shaft diameter 40 mm; lead 20 mm; effective turns of balls 2.5

HZFT 40 20 - 25

Nut model ‘ Effective turns of balls

Shaft diameter Lead

B406



Return tube type, flanged single nut

HMC Series (Ball screws for high-speed machine tools)‘

Nut models: HZC, HZF (Offset lead, Z pre-load)

NSK

> «»42
,,AL

Seal (both sides)

Shaft Ball | Root |Effective turns of balls Basic load rating
Model No dia. | Lead [Balldia| circle | dia. Turns (N) {kaf}
: dia. X Dynamic  Static  Dynamic  Static
d | D, d. d. Circuits C. Coa C. Coa
HZC3620-35 | 36 | 20 [635 |37 | 304 3.5x1 44000 | 98500 | 4490 | 10000
HZF 3620-3.5
:;E 28228'3'55 3.5x1 46100 | 107000 | 4700 | 10900
HEALESS a0 | 20 |635 |41 | 344

- 2.5%2 62600 | 153000 | 6380 | 15600
HZF 4020-5
Eég :5228':'5 3.5x1 47600 | 120000 | 4860 | 12300

W 20 |6.35 |46 | 39.4

- 45 2.5%2 64700 | 170000 | 6600 | 17400
HZF 4520-5
HZC 4525-3.5 25 | 7.144| 465 | 39.1 3.5x1 56800 | 137000 | 5790 | 14000
HZF 4525-3.5
HZF 5020-3.5 20 635 |51 | ass 3.5x1 50400 | 133000 | 5140 | 13600
HZF 5020-5 2.5%2 68500 | 191000 | 6980 | 19500
HZF 502535 | 50 | oo | 7102 615 | 441 3.5x1 58900 | 152000 | 6010 | 15500
HZF 5025-5 2.5%2 80100 | 216000 | 8170 | 22000
HZF 5030-3.5 30 |7.144] 515 | 44.1 3.5x1 58900 | 152000 | 6010 | 15500
HZF 5520-3.5 20 635 | 56 | 204 3.5x1 51600 | 145000 | 5270 | 14800
HZF 5520-5 55 2.5%2 70200 | 208000 | 7160 | 21200
HZF 5530-3.5 30 | 7.144| 56 | 49.4 3.5x1 62600 | 165000 | 6380 | 16800

Remarks 1. Right turn screw is standard. Consult NSK for left turn screws.

2. Seal is standard.

B407

AVAVAVA
I ] v
. ‘L SO0 AR i \ ©
S Reh _ H 3 =
g3 s @@ AL
| AN AN ||
DN
LB
L
Unit: mm
Axial rigidity Ball nut dimensions
K
(N/pm) {kgf/um} D A B L w X Y V4 Q
1060 108 U Ay 18 121 el 11 175 11 PTU8
94 136 114
1150 116 82 124 18 121 102 11 17.5 11 PT1/8
96 138 116
1610 164 82 124 18 161 192 11 175 11 PTU8
96 138 116
1250 127 88 130 18 122 108 11 175 11 PTU8
98 140 118
1760 179 st iy 18 162 198 11 175 11 PTL8
98 140 118
1280 131 oz e 18 141 tuz 11 17.5 11 PT1/8
101 143 121
1360 138 101 143 18 122 4y 11 175 11 PTL8
1910 194 162
1400 142 103 145 18 4l o3 11 175 11 PTU8
1960 200 191
1400 141 103 145 18 159 123 11 17.5 11 PT1/8
1460 149 103 145 18 122 o3 11 175 11 PTU8
2050 208 162
1520 155 105 147 18 159 125 11 17.5 11 PT1/8
3. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when an axial load is applied, and the preload is 0.1Ca. Refer to "Technical Description" (Page B467) if
preload differs from the conditions above, or when considering change in the deformation of the ball nut itself.
B408




Return tube type, flanged single nut

HMC Series (Ball screws for high-speed machine tools)‘

Nut models: HZC, HZF (Offset lead, Z pre-load)

NSK

Seal (both sides)

Shaft Ball | Root |Effective turns of balls Basic load rating
Model No dia. | Lead |[Ball dia.| circle | dia. Turns (N) {kgf}
’ dia. x Dynamic ~ Static Dynamic  Static
d | D, d. d. Circuits C. Coa C. Coa

RIDIS S 36 20 6.35 37 30.4 2.5x2 59800 | 138000 6100 14100
HDF 3620-5
HDC 4525-5 45 25 7.144| 46.5 | 39.1 2.5x2 77200 | 197000 7870 20100
HDF 4525-5
HDF 5030-5 50 30 7.144| 515 | 44.1 2.5x2 80100 | 216000 8100 22000
HDF 5530-5 55 30 7.144 | 56.5 | 49.1 2.5%2 85000 | 238000 8670 24300

Remarks 1. Right turn screw is standard. Consult NSK for left turn screws.
2. Seal is standard.

B409

>
[{e]
£ 5 QDD
8|5 33&3
— L JAVAAY
Unit: mm
Axial rigidity Ball nut dimensions
K
(N/pm) {kgf/um} D A B L S w X Y Z Q
1480 151 7 2o 18 191 pY o8 11 17.5 11 PT1/8
94 136 76 114
1800 183 92 184 49 g5 /4 1120 175 11 pTIB
101 143 83 121
1960 200 103 145 18 249 85 123 11 17.5 11 PT1/8
2120 216 105 147 18 249 87 125 11 17.5 11 PT1/8

3. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when an axial load is applied, and the preload is 0.1Ca. Refer to "Technical Description" (Page B467) if
preload differs from the conditions above, or when considering change in the deformation of the ball nut itself.
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HTF Series (Ball screws for high load drive)‘

B-I-7.7 HTF Series (Ball screws for high load drive)

(1) Product categories
HTF Series ball screws use return tube recirculation system. Their structure and features are as follows.

Table 1I-7¢7 HTF Series

Nut models Shape Flange Preload Page
shape system

Flanged

Non-
B413

HTF preloaded

Circular |

(2) Features
®High load carrying capacity
Has an ideal design to bear heavy load. It significantly enhances load rating as well as maximum permissible
load.
® Abundant types
Nine types of shaft diameter/lead combinations are available.
®Respond to various shaft end configuration
Additional ball screw shaft machining is not required. HTF Series responds to various shaft ends that convey
high torque.
HTH Series can be used with: Key seat, involute spline (JIS B 1603),
straight sided spline (JIS B 1601), spur gear, etc.

(3) Application
HTF ball screws have made electric drive under high load possible that had previously been unattainable.
Therefore, they are capable of highly precise positioning without relying on a hydraulic cylinder. They also
reduce equipment sizes, and increase maintenance efficiency.
Major applications: Injection molding machine, press machine, IC molding
press, die cast machine, power cylinder, friction
welding machine, etc.

Example

5 | O

Fig. I-7+6

(4) Accuracy grades
C5 and Ct7 are available.
% Please consult NSK for accuracy grade C3 and higher.
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Nut model: HTF (non-preloaded) NSK

(5) Precaution in designing

HTF ball screws are for high load drive. Design of shaft end should take this into account. Please request NSK for
assistance in designing.
Refer to the figure below for the direction of nut installation.

[ Fixed supp?m heariEg,—\
|___ motor side |

i

‘ Motor

Main external load

Fig. I-7+7 Example of ball screw installation

(6) Model number

A model number that indicates specification factors is structured as shown below.

Nut model HTF; shaft diameter 63 mm; lead 20 mm; effective turns of balls 7.5

HTF6320-7.5

Nut model ‘ ‘ Effective turns of balls
Shaft diameter Lead

B412



Return tube type, flanged single nut HTF Series (Ball screws for high load drive)\ Nut model: HTF (non-preloaded) NSK ‘

-
8 3 g 88
4-X drill thru. B M
u L
Unit: mm
Shaft Ball | Root |Effective turns of balls Basic load rating Axial rigidity Ball nut dimensions
Model No. dia. Lead |Ball dia. cir_cle dia. Turns _ (N) _ _{kgf} _
dia. X Dynamic  Static Dynamic  Static

d I D, d, d. Circuits C, Con C, Co (Nfum) — {kgflum}| D A B L M w X U % Q T
HTF 5016-7.5 50 16 |[12.700| 53 39.6 2.5%3 306000 844000 | 31200 86000 2210 225 95 129 28 223 10 112 9 136 66 PT1/8 117
HTF 5516-7.5 55 16 |[12.700| 58 44.6 2.5%3 319000 923000 | 32500 94200 2370 241 99 133 28 223 10 116 9 140 70 PT1/8 117
HTF 6316-7.5 63 16 |[12.700| 66 52.6 2.5%3 342000 1080000 | 34900 110000 2670 272 105 139 28 223 10 122 9 145 77 PT1/8 117
HTF 6320-7.5 63 20 |15.875 66 49.2 2.5x3 457000 1320000 | 46600 134000 2720 277 117 157 32 273 17 137 11 167 81 PT1/8 143
HTF 8020-7.5 80 20 |15.875| 83 66.2 2.5%3 511000 1690000 | 52100 172000 3290 335 130 170 32 273 17 150 11 179 95 PT1/8 143
HTF 8025-7.5 80 25 |19.050| 84 64.0 2.5%3 663000 2020000 | 67700 206000 3400 346 145 185 40 316 17 165 11 204 99 PT1/8 170
HTF 10020-7.5 | 100 20 |15.875| 103 86.2 2.5%3 571000 2140000 | 59800 218000 3960 404 145 187 32 273 17 167 11 202 111 PT1/8 143
HTF 10025-7.5 | 100 25 |19.050| 104 84.0 2.5%3 734000 2550000 | 74800 260000 4060 414 159 199 40 316 17 179 11 217 115 PT1/8 170
HTF 12025-7.5 | 120 25 |19.050| 124 | 104.0 2.5%3 792000 3080000 | 80700 314000 4700 478 173 213 40 316 17 193 11 232 131  PT1/8 170

Remarks 1. Right turn screw is standard. Consult NSK for left turn screws.
2. If there is no seal, the nut length is shorter by the lengths of "M" than those with a seal.
3. Rigidities in the Table are theoretical values obtained from the elastic deformation between screw groove and
balls when preload is 30% of the dynamic load rating (Ca), and axial load is applied. Refer to "Technical
Description" (Page B467, if axial load differs from the conditions above, or when considering change in the
deformation of the ball nut itself.
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NDT Series B417
2 Series: “Robotte” B423
Hollow Shaft Ball Screws B435
Ball Screws in Special Shape  B441

B-1-8 Special Ball Screws:
Dimension Table and Model Numbers

BALL SCREWS

B415
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NDT Series (Nut-rotatable ball screws)

B-I-8.1 NDT Series (Ball screws with rotatable nut)

Nut- rotatable ball screws were developed as they are
beneficial for machines, such as electronic
components mounting machines, punching presses,
laser processing machines, woodworking machines,
industrial robots, and various other material handling
systems, for which the long travel yet high speed
operation is crucial factor.

(1) Structure

< Screw shaft is secured to the base of the machine
to allow more than one nut being driven on the
shaft. (Nuts rotate and move along the screw
shaft.)

<> Bearing balls were placed between the mount
housing and the nut.

< A timing pulley (prepared by the user) is directly
secured to the end face of the nut.

< Due to the vibration energy absorbing system - a
vibration damper (optional) - a rotational speed
can be set more higher than the current system.
See next page for more details. (Patent pending.)

Timing pulley
(Shall be provided by the user)

Assembly housing
(Fixing part)

§S_

Ball return tube

Ball nut
(Rotational part)

Fig. I-8-1 Ball nut structure

(2) Features
@ Multi-nut drive
Two or more nut units can be installed in a single ball
screw shaft. They are operated by respective motors.
@ Long stroke, high-speed travel

B417

Medium and high helix lead ball screws allow faster
traveling with lower rotations. The vibration damper
(optional) allows operation beyond the critical speed
limit, further increasing speed.

® Easy installation

Merely install a mount housing to the table of the
machine to take advantage of this multi-nut rotation
system.

® Abundant series

There are 10 types of
combinations.
Selections are: Shaft diameters -- 32, 40, 50 mm;
Leads -- 20, 25, 32, 40, 50 mm.

eLow inertia

Compared to the NSK current product (end cap ball
recirculation system), rotational inertia was reduced
by 16% at most.

"shaft diameter/lead"

(3) Accuracy grade and axial play
< Accuracy grades
C3, C5, Ct7 are available.
* Please consult NSK for grades higher than the
above, and for rolled screw shaft specification
(Ct10).

OAxial play Unit: mm
Code z T S
Axial play 0 0.005 0.020

Combination of accuracy grades and axial play

Accuracy grade C3 C5 Ct7
Z, T,S|2 T, S S

Axial play code




NSK

(4) Permissible rotational speed

Either the dm - n value or the critical speed, which is
smaller, should be the permissible rotational speed of
the ball screw.

* The basic concept is the same as that of general
ball screws. Refer to "Technical Description:
Permissible rotational speed" (Page B455).

< dmenvalue

Use lower dm - n value (dm: ball pitch diameter, mm;
n: rotational speed per minute, rpm) than those
shown in the table below.

< Critical speed n.
n.= % <10’ (rpm) (1-1)
d: Screw shaft root diameter [See the
dimension table]
L: Unsupported length (mm) [See Fig. I-82
Unsupported length]
f: Factor determined by the ball screw shaft
end mounting method
As shown in Fig. I1-8¢2, calculate unsupported
length (mm) of L1, L2, and L3. (Assumed that
the nut section is secured.)

IN

Standard specification dm-.n 70000

n

High-speed specification dm-n 100000

* Please consult NSK for high-speed specifications.
Basic measures must be taken for the high
speed ball screws respectively.

Shaft end mounting method f
Simple -- Simple support 9.7
Fixed -- Simple support 15.1
Fixed - Fixed support 219
Fixed -- Free support 3.4

=

T

Ly

Lo

L3

Fig. I-8.2 Unsupported length

< Vibration damper to negate critical speed
Use a vibration damper (optional) where a desired
rotational speed cannot be obtained because the
critical speed of the screw is low, whereas there is no
problem with the dm . n value. A vibration damper
(patent pending) is installed in the hollow of the
screw shaft. This reduces vibration, allowing
operation which exceeds the critical speed limit.
* Operation exceeding dm . n value is impossible
even though a vibration damper is installed.
Please consult NSK regarding this case.
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NDT Series (Nut-rotatable ball screws)

5000~
Peculiarly restricted zone

1750 -
T A
£ Exceeding critical speed zones,
§ 1000~ Limit by dmn offered by using vibration damper
2 = 70000
w =
Z L Na d (rpm)
g L
2
= 500
S
14

| Normal operating zone, Limit by critical speed Nk
without vibration damper fd
nkzﬁ X107 (rpm)
100 I I I I
1000 2000 3000 4000 5000

Unsupported length Li (mm)

Fig. I-8.3 Effect of a vibration damper (with shaft diameter 40 mm)

[Calculation example]
Assume a system which moves two nuts on a shaft
as shown at right. _L1=300_, Stroke of ball nut A: 3000

1
|
|

a

Does this system operate appropriately if: both ends Fixedsume:}:d_‘w o
[

1

of the ball screw (shaft diameter 40 mm/lead 40 mm) — |
are fixed, and the travel speed is at 60 m/min? o/ et samon ‘ Shapor

Ball nut B

300 Stroke of ball nut B: 3000 L3=300

Maximum distance between ball nuts L;=3300

Fig. I-8.4 Dirill in case of two nuts

[Answer]
The rotational speed n (rpm) when the lead of the ball screw is 40 mm, and the travel speed is at 60 m/min is:

x 3
n= @401—0 =1500(rpm)

* Calculate dm nvalue n< 1(10%)
* Calculate critical speed
The maximum unsupported length comes between Nut A and B.
Therefore, L, = 3300 (mm), f=21.9 (Fixed - Fixed)
Root diameter: dr=35.1 (mm)

=1676(rpm)

n< 7215’3"036?1 x 10" =804(rpm)

The calculation indicates that the dm.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 1500 rpm.
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(5) Specification number

Example N DT404

Nut model

Screw shaft diameter (mm)

Lead (mm)

Effective turns of balls (turns x circuit number)

3C5721500/1800-2

Number of nut on
a screw shaft

Overall screw shaft length (mm)

Length of the threaded section (mm)
Axial play code (Z, T, S)

Accuracy grade code (C3, C5, C7)

This is an inquiring number used by the user and NSK before reference number is assigned for the

item.

(6) Reference number

Product code

Screw shaft diameter (mm)

Example W4015 123PXU CSZ4O

Effective threaded length (x100 mm) —( Accuracy grade code (C3, C5, C7)
Design serial number

Lead (mm)
Axial play code (Z, T, S)

This is the number used at the time of ordering. The all codes are determined when specifications are
finalized, and the reference number is indicated on the specification drawings and the identification of the

item.
(7) Installation example

Slide table Assembly housing (fixed support)

=,

L
J—
Timing pulley
(Ball nut)

T

Ball screw nut (rotational)

Ball screw shaft

?{ (fixed support)

|

NI

Drive motor

Timing pulley -]
(Drive motor) |

Fig. I-85 Example of installation to the table

(8) Precautions in designing

<0ne end of the screw thread should be cut-through.
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.)

<OFor general precautions regarding ball screws, refer
to "Precautions in Designing" (Page B487) and
"Precautions in Handling" (Page B443).
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NDT Series (Nut-rotatable ball screws) Nut model: NDT (Non preloaded, or oversize ball, P preload)

21, Seal (both sides)
4-M tap, t> deep (equally spaced)
_ % B~
A ;
| = T .
. ~ @
3 § g 8 : e =l ¥
o S i i
| | —
- b [ n
T| B F
L
Unit: mm
Shaft Ball | Ball | Root |Effective turns of Basic load rating Moment of inertia, | Ball nut Ball nut dimensions
Model No. dia. Lead | dia. | circle | dia. Turns (N) {kgf} ball nut mass
dia. X Dynamic  Static Dynamic  Static J w
d | D, dh, d Circuits C. Coa C. Coa (kgr cm’) {kgf- m- s} (kg) D A D, T B F L W: X Yy zZ W, M, t,
NDT 3220-2.5 20 [ 4.762|33.25| 28.3 2.5x1 17900 41800 1830 4270 6.2 0.632 2.9 78 105 60 12 12 83 107 91 6.6 11 6.5 50 M6 12
NDT 3225-2.5 32 25 |4.762|33.25| 28.3 2.5x1 17900 41800 1830 4270 6.7 0.683 3.2 78 105 60 12 12 96 120 91 6.6 11 6.5 50 M6 12
NDT 3232-1.5 1.5x1 11500 24800 1180 2530
NDT 3232-3 32 |4.762|33.25| 28.3 1 5x2 18900 24600 1920 4550 6.2 0.632 2.9 78 105 60 12 12 83 107 91 6.6 11 6.5 50 M6 12
NDT 4025-2.5 25 [6.35 |41.75| 35.1 2.5x1 28500 70000 2910 7140 19.3 1.97 6.0 100 133 76 15 15 106 136 116 9 14 85 62 M8 16
NDT 4032-1.5 1.5x1 18400 41200 1880 4200
NDT 4032-3 20 32 [6.35 |41.75| 35.1 1 5x2 30100 74100 3060 7560 18.0 1.84 5.5 100 133 76 15 15 92 122 116 9 14 85 62 M8 16
NDT 4040-1.5 1.5x1 18400 41200 1880 7140
NDT 4040-3 40 |6.35 |41.75| 35.1 1 5x2 30100 74100 3060 7560 19.2 1.96 6.0 100 133 76 15 15 106 136 116 9 14 85 62 M8 16
NDT 5025-2.5 25 |7.938]|52.25| 44.0 2.5x1 42700 109000 4350 11200 45.7 4.66 8.5 120 156 96 15 18 107 140 136 11 175 11 78 M10 18
NDT 5032-2.5 32 |7.938|52.25| 44.0 2.5x1 42700 109000 4350 11200 48.9 4.99 9.4 120 156 96 15 18 125 158 136 11 175 11 78 M10 18
NDT 5040-1.5 1.5x1 27500 66500 2800 6780
NDT 5040-3 50 40 | 7.938|52.25| 44.0 15x2 44900 120000 4580 12200 45.5 4.64 8.5 120 156 96 15 18 107 140 136 11 175 11 78 M10 18
NDT 5050-1.5 1.5x1 27500 66500 2800 6780
NDT 5050-3 50 | 7.938|52.25| 44.0 15x2 44900 120000 4580 12200 48.7 4.97 9.4 120 156 96 15 18 125 158 136 11 175 11 78 M10 18

Remarks 1. Right turn screw is standard. Consult NSK for left turn screws.

2. Seal is standard.
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2 Series: Robotte

B-1-8.2 Ball Screw with Spline: "Robotte"

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.

(1) Structure and series models
<A ball screw groove and a ball spline groove are
made in one shaft, combining the ball screw and
the ball spline.

Four models with different moving functions and performances are available. Select a standard model if rigidity

<Mount housing, nuts, and support bearings are

combined into a single unit.

<OTiming pulley (prepared by the user) is directly
secured at the end face of the nut.

is important. A compact system is recommended for reducing the weight of machine.

Table I-8+1 Robotte product categories

Model Appearance Size Structure(Movement) Page
z+0
2 Standard ) B427
Unit
2z Standard z B429
Unit
+
2c Compact z+0 B431
Unit
Z
2cz Compact B433
Unit

B423
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(2) Features

@ 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.
eLow inertia

Thanks to the ball return tube recirculation system,
inertia is low at the ball screw nut section. The inertia
was reduced by 19% at most from the NSK current
product by end cap system.

(3) Functions

As shown in Fig. I1-8¢6, the ball screw nut and a
spline nut are rotated independently to control
rotation value. Thereby the shaft can move in any
direction -- up, down, or rotate. Table I-8+2 shows
the relationship between power input and output.

® Major applications

SCALA type and Cartesian type industrial robots,
semi-conductor manufacturing machines, machines
for automobile production facilities, material
handling systems, other Z (vertical) axis and Z axis
plus 6 (rotation) axis actuators.

L
{ —eBall screw drive motor

C D Input 1:N1
|

i;\ Ball screw nut

Ball spline nut

——»Ball spline drive motor
C ) Input2: N2

Screw shaft

Outer ring of support bearing

6 (Direction of rotation)

'\‘ Z (Linear motion)

Fig. I-8+6 Example structure of Z axis plus e
axis actuator

Table I-82 Power input and output of Robotte

Shaft movement (output) Input B
Z(mm/min) Brpm) D(rpm) | @(rpm)
(Up-down (Rotational |{Ball screw| Spline 44
movement) movement)
Up, down Stop Rotate | Stop
N1x | 0 N1 0
Stop Rotate Rotate | Rotate
0 N2 N1 N2 N1=N2
Up, down Rotate Stop | Rotate
N2x | N2 0 N2
Up, down Rotate Rotate | Rotate
(N1£N2) -1 | N2EN1 N1 N2 |N1#N2
%1 Lead

Screw shaft
] ]
i -
P =
Z (Linear motion) L—-- ||

Ball spline nut

Ball screw nut

Ball screw drive motor

Fig. I-8.7 Example structure of single Z axis unit

(built-in ball bearing)
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2 Series: Robotte

(4) Load rating and life

The relationship between load rating of the ball

spline section and life is the same as in other NSK

liner motion products. However, various loads are
generated to Robotte must be taken into account. For
example, the following factors must be considered in
calculating life when the product is used as shown in

Fig. I-8+8.

F.: Load that is generated when the shaft moves in
up-down direction. (Load is applied to the ball
screw nut.)

: Torque that is generated to the shaft by F..

: Load that is generated by moment of inertia of
the shaft and the work attached to Robotte as
well as by centrifugal force when the arm
rotates.

O: Direction of Fr load that changes by shaft
rotation.

NSK has life calculation programs which take these

factors into account. Please ask NSK for more details.

mo—

(5) Accuracy grades and axial play

<Accuracy grades (ball screw section)
C3, C5, Ct7 are available.

< Axial play (ball screw section)

Unit: mm
Code Z T S
Axial play 0 0.005 0.020

There is no play in spline section.

Combination of accuracy grades of ball screw
section and axial play

Unit: mm
Axial
Accuracy play % 0.;)r05 0%2
grade (preload) or less or less
C3 C3z C3T C3S
C5 C5z C5T C5S
Ct7 — — Ct7S

B425

Ball screw nut

Ball spline nut

Fig. I-8+8 Load and torque applied to Robotte
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(6) Specification number and reference number

<> Specification number
Major specifications are expressed by alphanumeric codes. Specification number is used between the client and
NSK for an inquiry until specifications are finalized.

e e e > CZ 2520 — C5 Z—B200 S200 /300

Overall length
Model

. f shaft (mm)
> . Standard type Z +6 unit ] os é mm
Yz :Standard type Z unit Effective length of spline (mm)

>C :Compacttype Z +6unit

$CZ ‘ Compact type Z unit Effective length of ball screw (mm)

Axial play code (Z, T, S)

Shaft diameter/ lead
Accuracy grade C3, C5, C7

OReference number

Reference number is entered in the specification drawing as well as in the quotation, and submitted to the client.
Please use reference number when ordering.

Reference number is also shown on the wrapping/packing of the product as the identification.

Example of | PW 25 02 — 123 PTU-C5 Z 20

specification number

Nut model Lead (mm)
Shaft diameter Axial play code
Effective length of thread (unit in 100 mm) Accuracy grade

Design serial number Appearance/specification code

(7) Precautions in designing < For general precautions regarding ball screws,
< The shaft (overall length L) can be extended to refer to "Precautions in Designing" (Page B481)
24 times of the shaft diameter. and "Precautions in Handling" (Page B443).

< To remove the spline nut from the shaft for
assembling, use an arbor as shown in Fig. I-
8¢9. Avoid removing ball screw nut as much as
possible. (NSK manufactures the arbors on
request.)

Ball screw nut Ball spline nut Arbor

£0.05

@dr
]
|
J

=Naal |

I —

L[ 1

Fig. I-8°9 Removing spline nut
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\ Y Series: Robotte \ Y Type: (Standard type Z + 6unit) NSK \

6-X drill thru., 6-X drill thru.,
equally spaced on P.C.D. W equally spaced on P.C.D. W
5 I N el \NJ1)l. | 17= 1 =
<] ~
g & e | L =
§ O gy = — § ¢
e e e e O |
L B
For fixing pulley, / L 54 Bllel L For fixing pulley,
| M: tap, t: deep, 1 Ls 4-9v, T deep, ‘
equally spaced on P.C.D. Wi L3 ] M tap, t, deep, ‘
= equally spaced on P.C.D. W>
Ball screw nut dimensions Ball spline nut dimensions Unit: mm
Shaft Ball | Ba | Root | screw Ball screw nut Ball spline nut Sutew
Model | dia. |Lead| gia. |circle| dia. | shaft | Basicload rating Dimensions Moment of inertia | Mass Basic load rating [Basic torque Dimensions Momentofineria | Mass | shaft | Model
No. dia. bore N {kgf} kg- cm? N kgf} N-mikgf-m} kg-cm da. | No.
d | D, d, d, d C, Co |D|A|B|L|L|L| M |t |W]|D|W|X {x10%gf-cm-s3| kg C Cor (o Ca | D|A| Bl L|L|L|L|Y|T|M| | W D|W| X {x10%gf-cm-s7)| kg d
4710 | 8110 0.41 5530| 7270| 61.5 91.3
21610 10 {480} | (825) 47 042 | 950 (560} | {740} | 6.3} | {9.3) 0.71 21610
16 —3.175(16.75 134 | 8 48| 64 51— 7| 4 [3-M4| 6 |28|35] 56|4.5 48| 64 5| 60| 2.5 6.5/ 6.5 4.5/ 6.5 M4 7 [25 | 35| 5645 063 | 16 ——
1632 2 2990 | 4870 5 0.44 055 5890| 7990| 65.5| 100 0.72) —
D2 {305} | {495} {0.45} : {600} | 815} |{6.7} |{10.2}
6260| 8720| 86.3]135
22010 110 25| 1720) 57 pes | o7 (635) | (890} | (8.8} |(13.8) 22010
5290 10300 ] 0.65 6610 9450| 91.1|147 115
32020 20 | 20|3175/20.75| 17.4 | 14 | 0y |goe0 54| 70 663| 8| 4 |3M4) 6132/40| 62145 ) eq | 081 (675} | {965} | {9.3) |{15.0} | 54| 79 6| 65| 25| 6.5 6.5 5.5/ 6.5| M5 8 |30.5 40| 6245 (1,7 | 087 | 20 | 32020
3360 | 6170 ] 0.64 6610 9450| 91.1|147
22040 40 (345} | {630} 57 {0.65} 074 {675} | {965} | {9.3} |{15.0} 22040
9110 |21900 1.10 6620| 9450[113 |182
52510 10 930} | {2230} 57 Qa3 | 08 675 | (965 [111.6} |(18.6) 52510
5870 | 13200 118 7290| 9450[125 |210 1.88
52520| 25 | 20|3.175|25.75| 224 | 18 | ool )[58| 74 6 63| 8| 4|34l 6|38/45| 6645 oo | 0.88 {745} |(11101| 12.71| (2.5 | 58| 74 6| 70| 25| 6.5/ 6.5 5.5/ 65| M5 8 |355 45| 6§45 (g5 | 103 | 25 | 32520
5870 |13200 ] 1.30 7290| 9450[125 |210
RIS & (600} | (1340} (2 w3y | 1 {745} |{1110)| {12.7)| {21.5) 22525
6540 | 16800 2.60 7630(11600(166 | 285
33220 20 (665} | {1720} 70 65 | 146 (775} |{1190}|{16.9} | {29.1} 3.80 33220
———| 32 3175|3275/ 20.4 | 25 | 70| 95 8 |10/ 6 3MS(10 | 44| 53 82/6.6— —sa0i 230075 13051 7°| 99 ©| 75| 25| 75/ 65| 55|65 M3 8 |42 | 50| 8366 ean | 62| %2
53232 32 1665} |{1720) 91 o1 | 18 810} [(1260,| 17,6} 30.9) 53232
9770 26300 5.96 10600(14700(289 | 454
D020 20 995 | 12680} 7 w08 | 2% {1080}{{1500} | 29.5}| 46.3} 9.74 D020
40 |—13.969(41.0 [ 369 | 30 85[110] 8 —{10| 6 |4-M5[10 | 58|67 96/6.6 85(110 8| 80| 4 | 758 |55/8 | M5 8|55 | 65| 966.6 238 | 40
2040 2 9770 | 26300 - 7.85 288 11100(15900[304 | 489 {9.93) 2040
2 (995} | 2680} (8.01} - {1130)/{1620} | (31.0}| {49.9} 3
10300|29700 7.73 11200(15900(342 |548
24520 2 {1050}{ {3030} & wes | 2 {1140} {1620} | {34.9}| {55.9} 125 34520
——— 45 [—3969(46.0 | 419 | 35 [ = 90115 8 10| 6 |4-M5(10 | 63| 72[101/6.6— T700i7000 Tass g7 | °| 119 | 85|4 | 758 |55/8 Mg 8 (60 | 70|10116.6 121 2.56 | 45
24540 40 {1050}| {3030} 107 {10.5) 3.06 {1200}{{1730} | {36.5} {59.9} 24540
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‘ Y Series: Robotte \ > Z Type: (Standard type Z unit) NSK \

6-X drill thru.,
equally spaced on P.C.D. W . gee 4-X drill thru.,
© s equally spaced on P.C.D. W>

$D1h7

/
L
@dm

@Dh6

B
|
|
|
|
[ ]
(R
2
\

ILe] ILe]
For fixing pulley, Lz B Byl Ls
| Mi tap, t deep, / L La H
equally spaced on P.C.D. W1 Ls
Ball screw nut dimensions Ball spline nut dimensions Unit: mm
Shaft Ball | Ba | Root |Screw Ball screw nut Ball spline nut Serew
Model | dia. |Lead dia. |circle| dia. | shaft | Basic load rating Dimensions Moment of inertia | Mass Basic load rating Basic torque Dimensions Mass | shaft | Model
No. dia. bore | fkgf) kg-cm Nikgf} N-mikgf-m} da | No. 3]
d | D, an e’ d [o Co |[D|A|B|L|L|L| M | & |W|D|W|X {x10%gf-cm-s3| kg G Cor G Cot D, A, B, Ly Ls Le H W, Xz kg d
4710 8110 0.41 5630 | 7270 615 | 913 430
pALell 1 {480} | (825) & 42y | 990 560} | {740} 63 | (3 ALY
16 3175|1675 134 | B ——-—~148|64| 5 [ 7| 4 [M4| 6 |28|35|56 /45— — ca50 7990 — | 35 | 55| 6 | 60 |105| 65 | 45 |45 | 45 | 035 |16 ———
ZLesZ B2 (305} | (495 o2 45 | 95 ®00) | (815) 67 | 02 DIZLEE2
8210 | 17500 0.64 6260 | 8720 86.3 135
122010 10 (835} | {1780 57 ©es | 074 ©35 | {890} 88 | (138 272010
5200 | 10300 0.65 6610 | 9450 911 147
522020| 20 | 203.475|20.75| 17.4 | 14 | Zy i ETI 64170 6 |63| 8| 4 (a4l 6| 32|40|62]45 o0 | 081 o5 | 068 ©3 | g | % |60 | 6 |65 |105]65 | 50| 50 | 55| 046 | 20522020
3360 | 6170 0.64 6610 | 9450 911 147
222040 40 (345} | (630} 57 ©es | 974 675 | (965} 03 | (150 272040
911021900 110 6620 | 9450 113 182
DIZZty 20 (930} | {2230) 2 @z | %8 ©75) | (o685} | {116 | (8.6 D250
5870 | 13200 118 7200 | 9450 125 210 | 45 | 65 | 6 | 70 |105| 65 | 55 | 55 | 55 | 057 | 25
522520( 25 | 203.75|25.75| 22.4 | 18 | o0 66|74 6 |63 8| 4 a4l 6| 38|45|66 5| 0 | 088 Ce |l i | g | ol 372520
5870 | 13200 1.30 7200 | 9450 125 210
AR & (600} | {1340) 2 a3z | % a5y | 1100 | @27 | L) DIZZSES
6540 | 16800 2.60 7630 | 11600 | 166 285
223220 20 665} | {1720} 70 65 | 148 7750 | 1190 | {169 | (9.1 373220
——{ 32 [—{3175|3275| 204 | 25 [l 70/95| 8 | 10| 6 |3MS[10 | 44|53 |82 |6.6— R 5| © | 70| & | 75 |105|65 | 60 |60 |55 | 06432
123282 82 (665} | {1720) o1 B2y | 8 810} | (1260 | {17.6) | (30.9) 273232
977026300 5.96 10600 | 14700 | 289 454
RN 2o 1995} | {2680} %’ ©os | 2% (1080} | {1500} | {29.5) | {46.3) pre2y
40 |—3.969(41.0 369 | 30 - 85[110 8 [—{10| 6 |4-M5[10 | 58| 67| 96(6.6— oo ito0 T 3os e 65 |8 | 8 |80 (12 |8 | 76|76 |66 |120 |40
pECEy 49 {995} | {2680 = oy | 2% {1130} | (1620) | (3.0} | {49.9) AT
10300/ 29700 773 11200 | 15000 | 342 548
224520 20 {1050)|{3030) 3 weg | 2 1140, | (1620} | (349} | (55.9) 374520
—— 45 ——3.969(46.0 | 41.9 35 Toa00| 29700 90|115] 8 —— 10| 6 |4-M5]10 [63|72101|6.6 103 11700 17000 358 587 70 93 8 85 |12 8 81 81 6.6 1.39 45
224540 40 {1050}| {3030} 107 {105 | 308 {1200} | (1730} | {365} | (59.9) 274540
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‘ > Series: Robotte \ > C Type: (Compact type Z + 8unit) NSK \

6-X drill thru.,
equally spaced on P.C.D. W

6-X drill thru.,
equally spaced on P.C.D. W

~ L. 1) [ (N N N A N N N || I N A
< N < © ~
SEE d §l8 = — § 8
For fixing pully L BlLs Le [ BlLo It For fixing pully
Mi tap, t deep, / Ly Ls \ 4-@v, T deep, |
equally spaced on P.C.D. Wy Mz tap, t> deep, |
M \ﬁ equally spaced on P.C.D. W,
Ball screw nut dimensions Ball spline nut dimensions Unit: mm
Shaft Ball | Ball | Root | Screw Ball screw nut Ball spline nut Seew
Model | dia. |Lead| gia. |circle| dia. | shaft | Basicload rating Dimensions Moment of inertia | Mass Basic load rating| Basic torque Dimensions Moment ofnertia | Mass | shaft | Model
No. dia. bore N {kgf} kg- cm? N {kgf} N-mikgf-m} kg- cm? dia No.
d | D, | d. a d [o Coa |D|A|B|L|L|L|L| M |t |WD|W|X|xi0kgf-cm-s}| kg G Cor (o Co |D|A|B|Ls| Lo | Ly |Ls| Lo | Y | T | My| & | Wo|Dy| W| X |(x10%kgf-cm-s3| kg d
4710 | 8110 0.40 4300 | 5090 | 47.9 | 63.9
L 1 {480} | {825} ® 1 041 | %4 {435} | {520} | (4.9} | (6.5} 0.52 HEE
16 ——3.175|16.75( 13.4 8 ol 48(64| 5+—— 3|4 —{3-M4 | 6 |28(35|56 (4.5 o EHEEIE RIS 48(64| 5 (45| 2.5|6.5(10|6.5|4.5| 6.5 [M4| 7 [25 |35|56/4.5 053 042 | 16 ——
DICLES2 B2 {305} | {495} il € {0.44} Uik {435} | {520} | {4.9} | {6.5} DICLES2
8210 (17500 0.63 4720|5820 | 65.1 | 90.5
2€2010 10 835} |{1780} 56 10 p6a | 053 480} | (595} | (6.6} | (9.2) 06 2€2010
5290 (10300 0.65 5110|6540 | 70.5 | 90.5 ’
»C2020| 20 | 20 {3.175|20.75|17.4 | 14 (540} |{1050} 54(70| 6 [63| 4 | 4 (10| 3-M4 | 6 |32|40|62|4.5 0.66} 0.56 (520} | 1665} | (7.2} |10.4) 54|70| 6 |50| 2.5| 6.5|10|6.5| 5.5| 6.5 | M5| 8 |30.5| 40| 62/4.5 08 056 | 20 | >C2020
3360 | 6170 0.63 5110 (6540 | 70.5 | 102 ’
202040 40 (345} | 630} 56 10 o064 | 053 (520} | 1665} | (7.2} |{10.4) 2€2040
9110 (21900 1.04 5130 6540 | 87.8 | 126
pezi o 1930} |12230} 28 € zos | 20 (525} | (665) | (8.9} |{12.9) » PIC2SE0
5870 (13200 1.13 5870|8000 | 100 | 154 .
>C2520| 25 | 20 |3.175[25.75|22.4 | 18 (600} |{1340} 58(74| 6 (63| 4 | 4 (10| 3-M4 | 6 | 38|45|66 (4.5 11.06} 0.64 1600} | 815} | {10.2}| 15.7) 58(74| 6 |55/ 25| 6.5(10(/6.5| 5.5/ 6.5 |M5| 8 |35.5| 45| 664.5| e 0.67 | 25 | >C2520
5870 (13200 1.24 5870 (8000 | 100 | 154 .
p2e28 & {600} {1340} e 1 126y | ©8° 1600} | {815} | {10.2}| 15.7} DIE2B2E
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‘ > Series: Robotte \ > CZ Type: (Compact type Z unit) NSK \

6-X drill thru.
. o 4-X, drill thru.,
equally spaced on P.C.D. W 2 45° [equally spazced on P.C.D. W,

@D1h7
-

rr
|
[
|
I
=\

lLg) gl
For fixing pully L Bl.Ls Ly By Le
M tap, t deep, / L1 L
I don P.C.D. W; 7 5
equally spaced on 1 Ls
Ball screw nut dimensions Ball spline nut dimensions Unit: mm
Shaft Ball | Ball | Root [Screw Ball screw nut Ball spline nut Serew
Model | dia. |Lead dia. |circle| dia. | shaft | Basic load rating Dimensions Moment of inertia | Mass Basic load rating | Basic torque Dimensions Mass | shaft Model No
No. dia. bore |\ g kg~ Nikgf) N-mikgt-m) da.
d | D, dn a d C, Cu |D|A|B|L|L|L|L| My |&|WiD|W|X {x10%gf- cm- s} kg C Cor C Cot D, A, B, Ls Le L, L H w, X, kg d
4710 | 8110 0.40 4300 | 5090 | 47.9 | 63.9
plabl e 1480} | (825} ® 04y | %4 35} | (520} | (4.9 | 6.5) HCZIGHE
16 ——3.175|16.75( 13.4 8 | 48(64| 51— 3| 4 |10|3-M4 | 6 |28(35|56 (4.5 o o | =me | &0 e 85! 55 6 45 | 105 | 285 | 6.5 45 45 45 | 0.26 16 —
peziLe & {305} | {495} sl {0.44} uae {435} | {520} {4.9} | {6.5} PICATES2
8210 (17500 0.63 4720 | 5820 65.1 | 90.5
222010 10 835} |[1780} 56 o6a | 053 1480} | (595) | (6.6} | 9.2) 2€z2010
5290 {10300 0.65 5110 | 6540 70.5 102
yCZ2020| 20 | 20{3.175|20.75|17.4 | 14 (540} | (1050} 54|70| 6 (63| 4 | 4 |10|3-M4 | 6 [32(40|62|4.5 0.66) 0.56 520} | 665 | (7.2} | 10.9) 40 60 6 50 | 105|335| 65 | 50 50 | 55 | 035 | 20 | 2CZ2020
3360 | 6170 0.63 5110 | 6540 70.5 102
2C22040 40 (345} | 630} 56 064 | 053 520} | 665 | (7.2} |(10.9) 3€22040
9110 (21900 1.04 5130 | 6540 87.8 126
pail o 1930} |{2230} 28 wos | 260 525) | (665} | 8.9 |{12.9 DICZ2ER0
5870 (13200 1.13 5870 | 8000 100 154
yCZ2520| 25 | 20 (3.175|25.75|22.4 | 18 600} |{1340} 58(74| 6 (63| 4 | 4 (10| 3-M4 | 6 | 38|45|66 (4.5 [1.06) 0.64 600} | {815} | {20.2} | {15.7} 45 65 6 55 | 105|385| 65 | 55 55 | 55 | 044 | 25 | >CZ2520
5870 |13200 1.24 5870 | 8000 100 154
ez & 600} |{1340} e 126 | 989 600} | {815} | {20.2} | {15.7} DICZ2EZS
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Hollow shaft ball screw

B-I-8.3 Hollow Shaft Ball Screw

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 recommend 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 load capacity for machine tools, see
Page B296) and seal unit (Page B439) to standardized
shaft end. This makes designing for mounting ball
screw easy.

B435

(2) Precautions in designing

<O Refer to T Type and D Type for ball screw
specifications.

< The overall ball screw length can be extended up
to 3000 mm.

/‘!’
30

Ball screw specification
Screw shaft diameter 32mm
Lead 10mm
Preload 150kgf

Operating condition
Travel speed 10m/min.
Stroke 500mm

20

Forced cooling

Coolant oil volume 3liter/min.

&——=e Non-forced cooling

Temperature rise (°C)

10

s O o e
0 1 2
Hours (hr)

Fig. I-8°10 Effect of forced cooling by hollow
ball screw



NSK

(3) Model code

32 -10
T Hollow bore (mm)

Hollow screw shaft T

Screw shaft diameter
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Hollow shaft ball screw

(4) Example installation and standard dimensions

Sealing of inlet side -

r\/\/

Support bearings,

opposite side of driving pulley

Table

| 2
> il o/ )
|n|e{ji§e - 12/ 1 J
Hollow ball screw shaft I\’U‘ #
] -1 !
J |
Machine base
g L 8 8
Lm
Ls; Lb
Hollow shaft ball| Screw shaft Bearing seat Sealing
screw Diameter| Bore |Diameter Lock nut Inlet Outlet
Model No. 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

B437

Example installation of a standard precision hollow ball screw, and dimensions of shaft end

NSK

Outlet pipe (’AL; ‘F/‘/T‘
B8]

Support bearings,
driving pulley side

pax1

o4 Driving pull
\J: riving pulley
Ball nut
ju o
F HE "l 1T |
/ O—f
\ 1 =
Sealing of outlet SFE, 7:%
w
© 4-qds [t M ©
g 1 0\
i:: / B et ——
| 3 T
La Lm Le
Ls, Lb Lc
Unit: mm
i Equipped seal unit
Drive side Spanner flats Applicable . quipp
support Used bearing
- Shaft end |Shaft surface
Dc Lc w Le unit
WBK25DF-31 25TAC62BDFC10PN7A
20 40 17 8 WBK25DFD-31 25TAC62BDFDC10PN7A WSK20A-01 | WSK32B-01
(25TAC62BDFFC10PN7A)
WBK30DF-31 30TAC62BDFC10PN7A
25 50 22 10 WBK30DFD-31 30TAC62BDFDC10PN7A WSK25A-01 | WSK40B-01
(30TAC62BDFFC10PN7A)
WBK40DF-31 40TAC72BDFC10PN7A
35 70 30 13 WBK40DFD-31 40TAC72BDFDC10PN7A WSK32A-01 | WSK50B-01
WBK40DFF-31 40TAC72BDFFC10PN7A
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Hollow shaft ball screw: Seal units Model: WSK NSK

(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 B Type
(for shaft end) (for shaft outer surface)

PT 1/2 4-6.6 drill thru., X 4-6.6 drill thru., PT 1/2 Ly
C'bore 11 x 6.5

C'bore 11 X 30

Seal

4-Drain

—0.1
—0.2
1
@Dg7
rﬂ
I
@30
w,

£
T—{
@Dg7

£> Drain
PCD W Seal Ly 3
3 L
Section X-X
Reference number d D D, D, L w Fixing bolt Reference number d D D, L L, w Fixing bolt

WSK20A-01 20 57 85 57 56 70 M6 WSK32B-01 32 57 85 46 25 70 M6

WSK25A-01 25 57 85 57 56 70 M6 WSK40B-01 40 57 85 46 25 70 M6

WSK32A-01 32 69 95 67 61 80 M6 WSK50B-01 50 69 95 49 27 80 M6
<> Precautions in handling » Make certain that the drain holes (one for A Type,
» Use NSK support unit (high load capacity for four for B Type) of the seal unit directly face

machine tools in Page B296) for installation in downward when the unit is installed.

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.
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B-1-8.4 Special Ball Screws Thoroughly discuss with NSK for specifications
In addition to the standard ball screws, NSK before determining specifications and ordering ball
manufactures various types of ball screws in special screws in special shape.

shapes as shown below.

i -i‘l"i II‘ : : ;_E .",}i‘jii‘ \\l\ I\.l ;

o O

=

Nut with gear

Lightly preloaded single nut with bearing seat Lightly preloaded single nut with flat mounting face

Nut with trunion Hollow shaft, lightly preloaded single nut, with
large shaft diameter and fine lead

||‘ h” ‘ Iuh'l]nhhhh\.\ﬂl 1]I h“lll

Double nut with right and left turn thread on Ceramic ball screw
each side of screw shaft
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NSK

B-I-9 Guide to Technical Services

(1) CAD data
CAD data are available at branch offices and
agencies. Data are available in the forms of magnetic
tape, floppy disk, and CD-ROM.
CAD DRAWING DATA
EMagnetic tape (CADAM, IGES)
Standard ball screws in stock
* A Series***Finished shaft end, precision ball
screws
* S Series** Blank shaft end, precision ball screws
* R Series - Blank shaft end, rolled ball screws

Custom made ball screws (nut dimensions)
* T Type - Fine leads, return tube type

* D Type - Fine leads, deflector type

M Type-**Fine leads

L Type*++Medium and high helix leads

* U Type--- Ultra high helix leads

Support units
« Support unit for light load, small equipment
« Support unit for heavy load machine tools

M Floppy disks 5.25", 3.5"
(MICRO CADAM, AUTO CAD DXF)
Standard ball screws in stock
* A Series***Finished shaft end, precision ball
screws
« S Series -+ Blank shaft end, precision ball screws
B CD-ROM
(AUTO CAD DXF)
Standard ball screws in stock
* A Series***Finished shaft end, precision ball
screws
* S Series- -+ Blank shaft ends
* The same CD-ROM contains linear guides, rolling
bearings, etc.

(2) Telephone consultation with NSK engineers

This catalogue 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 catalogue. Call local NSK office or
representative in your area.

(3) Additional machining (processing) some part of
standard ball screws in stock

NSK processes half-finished series in stock (e.g. ball
screws of S Series and R Series). 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-I-10 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) Use without lubrication if grease is already applied to the ball screws. Remove dust or swarf if they stuck to
the greased surface during handling. Wipe with clean white kerosene, 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 lubricant after two to three months of operation. Wipe off grease if it is excessively soiled, and apply
sufficient volume of a fresh coat of grease. After the initial check, check and replenish lubricant approximately
every year. Check more often if environment requires.

* Refer to Pages B471 and D18 for lubrication.

® 0 A O

[Do not disassemble| [Do not reassemble] [Watch out for falling objects| [Handle with care]| [Do not impose shock]

Handling

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

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

(3) Ball screw shaft or nut may fall 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 the function might have been lost. Make certain to
return such item to NSK for check. There will be the minimum charge for this service.

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

* Refer to Page B477 for assembling components.
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[Preventdust| [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 catalogue 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.

* Please read Page B481 before designing.

[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-I Technical Description of Ball Screws

B-II-1 Accuracy

B-I-1.1 Lead Accuracy

The lead accuracy of NSK precision ball screws (CO-
C5 grades) conforms to the four characteristics
specified in JIS Standards. These characteristics are
expressed by codes ep, U, Uz, and U, .

Fig. I-11 explainsthe definition of each characteristic,

and shows allowable value of each. Leads are
classified into two categories: C system for
positioning; Ct system for transportation. Table I-
1+2, 3 and 4 show tolerance of each characteristic.

Travel length (lu)

Actual travel (la)

Mean travel (Im)

Nominal travel (lo)

Specified travel (Is)

Travel deviation

-

€p

300mm

Fig. I-1-1 Definition of lead accuracy

Table I-1¢1 Terminology in lead accuracy

Term

Code

Description

Tolerance

Specified travel

Travel after the adjustment of thermal expansion and deformation
by the load have been made relative to the nominal travel.

Travel compensation

Value obtained by subtracting the specified travel from the nominal travel based
on the effective length of thread. The value is to compensate the errors caused
by thermal error and deformation by load.This value is determined by tests and
experience (See Page B447).

Actual travel

Actually measured travel

Actual mean travel

A straight line that demonstrates the direction of actual travel. This straight
line is obtained from the curve that shows actual travel volume by least-
squares method or by resembling approximation.

Tolerance on specified travel

Obtained by subtracting the specified travel from the actual mean travel.

Table I-1¢2

Travel variation

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.

« Maximum range relative to the effective length of thread.

* Maximum range relative to the length of 300 mm anywhere within the
effective length of thread.

* Maximum range which corresponds to any single rotation (2mrad.) within
the effective length of thread.

Table I-1¢2
Table I-1¢3, 4
Table I-1¢3
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Table I-1+2 Tolerance on specified travel (+ep) and travel variation (v,) of the positioning (C type)

ball screws Unit: um
Accuracy grade co C1 c2 C3 C5

over | orless | *ep B +ep U, +ep v, +ep v, +ep v,

— 100 3 3 815 5 5 7 8 8 18 18

100 200 | 55 3 45 5 7 7 10 8 20 18

200 315 4 &5 6 5 8 7 12 8 23 18

315 400 5) 815 7 5) 9 7 13 10 25 20

400 500 6 4 8 5 10 7 15 10 27 20

500 630 6 4 9 6 11 8 16 12 30 23

é 630 800 7 5 10 7 13 9 18 13 85 25
g 800 1000 8 6 11 8 15 10 21 15 40 27
& 1000 1250 9 6 13 9 18 11 24 16 46 30
g 1250 1600 11 7 15 10 21 13 29 18 54 35
< 1600 2000 18 11 25 15 85 21 65 40
g 2000 2500 22 13 30 18 41 24 77 46
é 2500 3150 26 15 36 21 50 29 93 54
w 3150 4000 30 18 44 25 60 85 115 65
4000 5000 52 30 72 41 140 77

5000 6300 65 36 90 50 170 93
6300 8000 110 60 210 115
8000 | 10000 260 140
10000 | 12500 320 170

Table I-1.3 Tolerance of travel variation relative to 300 mm (v,,) and one

revolution (u,,) of the positioning (C type) ball screws Unit; um
Accuracy grade co Cc1 c2 C3 C5
Usoo 3.5 5 7 8 18
Uyy, 25 4 5 6 8

Remarks 1. JIS B1192 sets C type and Cp type standards for positioning ball screws. NSK uses the
specification of C type only.
2. Colored sections conform to JIS B1192 standards. Values in other areas are NSK standards.

Table I-1+4 Travel variation (u,,) relative to 300 mm of transportation (Ct type) ball screws

Unit:um
Accuracy grade Ct7 Ct10
UZOD 52 210

Remarks 1. Tolerance on specified travel (ep) of the transportation (Ct type) ball screws is calculated as
follows.

ep= 23'—0'(‘)’-u300

2. JIS B1192 sets Ct1, 3, and 5 grade standards. NSK standards are integrated by C type only. Refer
to Table I-1+2 for C type standard tolerance.
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[Example of specifying lead accuracy]
Conditions
Nut model: DFT 4010-5;

@ calculate the length of the thread of the screw shaft
@ calculate lead precision

C5————-— —+0.054/1250 ~ 1600

C3————— -+0.029/1250 ~ 1600

® Determine lead accuracy
Required lead accuracy is:

Stroke: 1000 mm; Positioning accuracy: +0.035 mm /1000 mm
Obtain required lead accuracy of a ball screw under these conditions.

Stroke + nut length + margin = 1000 +193+100 = 1293 (mm) — — = = - 1300 mm

From Table II-1.2, obtain the tolerance on specified travel relative to the length of thread (1300 mm).

From *ep < £0.035/1000mm stroke

Accuracy grade: C3 grade *ep = 0.029/length of thread (1300 mm)

0,300 =0.018

B-I-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.
AlLg =p- 8- L(mm) -- (I-1)
In this formula:
AL, : Thermal expansion (mm)
p : Thermal expansion coefficient (12.0 x 10°)
6 :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 um 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.

Countermeasures against temperature rise of the ball
screw are:
@ Suppress heat generation
» Do not apply excessive preload to the ball screw
and support bearing.
« Select correct lubricant and use it appropriately.
*Use higher helix ball screw lead to lower
rotational speed.
» Use preload switching ball screw - Consult NSK.
® Use forced cooling.
* Use hollow screw shaft, and flow liquid coolant
through it. - Refer to hollow ball screws in the

B447

section for special ball screws (B-1-8)
« Cool screw shaft surface with lubricant oil or air.
® Avoid effects of temperature rise on positioning
*Warm up the machine by high speed until
temperature rise saturate, then maintain a stable
temperature of ball screw shaft.
* Pull screw shaft in the axial direction at time of
installation (Fig. I-1¢2).
« Set the negative (minus) target value of specified
travel.
* Employ the closed loop system.
NSK strongly recommends forced cooling by the use
of a hollow ball screw as it is the most effective
thermal error countermeasure for high-speed and
high-precision ball screw performance.

(2) 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 II-1¢5 shows the travel
compensation (T) for typical NC machine tools.

Table I-1-5 Travel compensation (T) of specified
travel for typical NC machine tools

Unit: mm
Type of machine|  Axis Travel compensation
(per 1m)
NC lathe X -0.02 ~ -0.05
z -0.02 ~ -0.03
Machining X, Y -0.03 — -0.04
center Z Differs by structure
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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

Adjusting tension
by bearing lock nut

Fig. I-1-2 Bearing structure to provide pre-tension

temperature rise of 2 to 3°c.
Fig. I-1<2 shows the bearing support structure in
such occasion.

Applying tension by shim.

B-I-1.3 Mounting Accuracy and Tolerance of Ball Screws
The accuracy related to mount the ball screws is specified in the following seven characteristics (Fig-I-1.3).

Accuracy grade is also entered in specifications.

®3)
®

AL [EFH H’

==

Fig. I-1-3 Mounting accuracy of ball screw

(1) Radial run-out of the support bearing seat relative
to the axis of the ball thread of screw shaft.

(2) Radial run-out of the other shaft ends section
relative to the axis of the support bearing seat.

(3) Perpendicularity of the shoulder of support
bearing seat relative to the axis of support
bearing seat.

(4) Perpendicularity of the nut flange face, or of the
nut end datum face, relative to the axis of screw
shaft.

(5) Eccentricity of the nut outside surface (cylindrical
shape) to the axis of screw shaft.

(6) Parallelism of the nut mounting surface to the
screw shaft axis. (in case of flat mounting surface)
(7) Total run-out of the screw shaft axis.

Detailed tolerances are specified by JIS B1192. For
reference, Table I-16 shows standard values of "(7)
Total run-out of the screw shaft axis (straightness of
the screw shaft)". NSK sets stricter tolerance
standards than JIS standards. For accuracy of the
ball screw installation, refer to "Technical
Description: Recommended Mounting Error" (Page
B477).
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Table I-1+6 Total run-out of the screw shaft axis

Unit: um
Accuracy grade Co C1
Sominal | over 8 |12|20 |32 50 8 [12]20|32|50| 80
(mm) orless| 8 |12 |20|32|50|80| 8 | 12|20 |32|50|80|125
over |or less
125 |15| 15|15 20| 20| 15
125 | 200 |25 (20| 20|15 30|25 20
E| 200 | 315 |35|25|20] 20 40| 30| 25|20
E 315 | 400 35(25|20 |15 45(40|30 25|20
E 400 | 500 45(35(25| 20 50(40|30]| 25
g 500 | 630 50(40|30|20| 15 6045352520
% 630 | 800 50(35|25( 20 60 (40 (30|25
‘g 800 |1000 6545|3025 75|55(40|30| 25
'g’ 1000 (1250 85(55|40( 30 95(65(45|35( 30
5 1250 (1600 110| 70 | 50 | 40 130/ 85| 60| 45| 35
? 1600 (2000 95| 65| 45 120/ 80| 55| 40
5 2000 {2500 100| 70 | 50
2500 (3150 130| 90
3150 {4000 120
4000 {5000
Unit: um
Accuracy grade C3 C5
Nominal | over 8 [12] 20| 32| 50| 80 8 |12]20|32| 50|80
(mm) orless| 8 | 12|20 | 32| 50| 80|125| 8 | 12|20 (32|50 | 80 (125
over |or less
125 | 25| 25|20 35| 35|35
125 (200 [35|35(25| 20 50| 40|40 |35
200 | 315 (50| 40|30 | 30 65| 55|45 |40
E| 315 | 400 [ 60| 50(40 | 35| 25 75| 65|55 |45 | 35
E 400 | 500 65(50 | 40| 30 80 |60 |50 | 45
‘E 500 | 630 70|55| 45| 35| 30 90 (75 |60 | 50 | 40
‘; 630 | 800 70| 55| 40|35 90 (70 | 55| 45
% 800 (1000 95| 65|50 40| 30 120|185 | 65 | 50 | 45
“g 1000 |1250 120| 85| 60| 45| 35 150[100| 75 | 60 | 50
g 1250|1600 160|110 75| 55| 40 190[130( 95 | 70| 55
§ 1600 |2000 140| 95| 70| 50 [170({120| 85| 65
?_'j 2000 (2500 120 85| 60 150|110| 80
5 2500 (3150 60 160/110| 75 200{140| 95
3150 (4000 | 80 220/ 150|100 260(180|120
4000 |5000 200|130 240|160
5000 (6300 310|210
6300 (8000 280
8000 [LO0O! 370
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Automatic lead accuracy measuring system Automatic lead accuracy measuring
In response to the demand for high precision in equipment

production technology, NSK is the first in the world
that developed and uses "Lead Accuracy Measuring
System (LAMS)." Lead accuracy is measured by the Y
system that employs a laser interferometer measuring
instrument and a personal computer.

The figure right shows the basic composition of this
system. 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 B445.) A

Laser display

Personal computer

Y

Disk Plotter Printer

Lead Accuracy Measuring System

BALL SCREW INSPECTION DATA 25.0000
N -39.0
NSK REF NO.
127D~ N=alRN = N 5 .
W32187-127D-C3725 b«.FH_—% B Messured res
CUSTOMER'S PART NO. [
SERIAL NO. 3 leads Measured length 3 leads e -43.6 "
Starting point ;
98L9-0002 , L Starting oot )
suarTNo. g e
Peetons des rorae e~ 280 ]
MEASURING INSTRUMENT: |57 beam type automatic T g

09/15/98

Travel deviation—=3

All dimensions are within specifications.

INSPECTOR: S.QUazva
DATE:11-20-1998

Number of lead (% 3)——=

NSK Ltd. 10KYO. JAPAN
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B-I-2 Static Load Limitation

Prior to estimating life by repeated fatigue described

in the following section 5, it is necessary to calculate

damage by static load. Static load limit is determined

by the three following factors.

* Buckling of the ball screw shaft

* Yielding of the ball screw shaft by tensional and
compressive stress

» Permanent deformation of the ball contact point

B-I-2.1 Buckling Load

It is necessary to calculate whether the ball screw shaft is safe from buckling.
Buckling load, i.e. permissible compressive load "P" to axial direction, is calculated as follows.

p CXXN.TE;E.I =m%4X10“ (N) (I-2)

In this formula:

a : Safety factor (a =0.5)

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

I : Moment of inertia

| g (mme) -+ (1I-3)

d, : Screw shaft oot diameter (mm) [See the dimension table.]

L :Unsupported length (mm) [See Fig LI-4+1, 2 'Supporting conditions of screw shaft and nut’
in Page B459 and B460.)

m, N : Factors determined by the supporting method of the ball screw shaft

Supporting method m

Fixed - Fixed support 19.9 4
Fixed - Simple support 10.0 2

Fixed support - Free 1.2 0.25
Simple - Simple support 5.0

Fig I-2-1, 2 are the graphs of buckling load limitation
for each nominal diameter of screw shaft. (Use the
above formula if nominal diameter of screw shaft
exceeds 125 mm.)
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Fig. I-2.2 Buckling load (gravitational unit system)
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Example of calculation

Nut model number:

DFT4010-5
=T
[ _
1 i
Fixed support Fixed support
L=2000

Fig. I-2.3 Calculation example of buckling load

Calculate buckling load under the conditions in Fig. IL-2¢3.
* Use conditions
Nut model: DFT4010-5
From Fig. IL-2¢3 - support condition is Fixed - Fixed support
— N=4; m=19.9
(Same as the supporting condition (ii ) in Fig. I-4.1
'Supporting conditions of screw shaft and nut' in Page B459.)
Unsupported length L = 2000 mm
From the dimension table - Screw shaft root diameter
d =34.4mm
* Calculation
By Formula (I-2)

. 34.4° _
P=mx10°=19.9 x 5555 x 10° =69667(N)

Converted to the gravitational unit system:
69667/9.80665 = 7104 (kgf)
* Result
Permissible buckling load P =69600 N
(= 7100 kgf)
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B-I-2.2 Yield by Tensional/Compressive load

Buckling does not occur to the screw shaft if unsupported length is short. However, it is necessary to calculate
tensional or compressive stress by the axial direction load (Formula I-4).

Formula to obtain permissible load "P" by tensional or compressive stress to screw shaft.
P=0+A=1.15d?x 10 (N) -- (I -4)
In this formula:

0: Allowable stress (=147 MPa)
A: Cross section area of a screw shaft using root diameter

A =‘TT[dr2 ....... (I-5)

d.: Screw shaft root diameter (mm)

Example of calculation
Obtain load in respect to the allowable stress under the conditions in Fig. IL-2¢3.
* Use conditions
Nut model: DFT4010-5
From the dimension table - Screw shaft root diameter
d =34.4mm
* Calculation
By Formula I-4
P=1.15d?x 10?=1.15 x 34.42? x 10% = 136086(N)
Converted to the gravitational unit system:
136086/9.80665 = 13877 (kgf)
* Result
Load with respect to allowable stress P =136000 N
(= 13800 kgf)

B-I-2.3 Permanent Deformation of 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 G,
Basic static load rating is a load to axial direction which results in the combined permanent deformations at the
contact point of balls and ball grooves of the screw and nut equal to 0.01% of the ball diameter.
(2) Calculation of permissible load by C,,
P, (allowable axial direction load to limit the permanent deformation) is calculated using Coa.
Py=Coulf, (N) (]I-6)
In this formula:

f.: Static permissible load factor

At time of normal operation 1—2

With vibration impact 1.5-3
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Calculation example
Obtain maximum allowable load to the ball groove section under conditions in
Fig. I-2+3
* Use conditions
Nut model: DFT4010-5
From the dimension table C,, = 137000 (N)
f.=2 (normal operation, no vibration impact)
* Calculation
By Formula I-6:
Py= C,./f, = 137000/2 = 68500 (N)
Convert to the gravity unit system:
68500/9.80665 = 6985(kgf)

* Result
Maximum allowable load of the ball groove section
P,=68500 N
(= 6980 kgf)

B-1I-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

B-I-3 Permissible Rotational
Speed

Permissible rotational speed is determined by the

following two factors:

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

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

natural frequency of the screw shaft. The permissible
rotational speed is up to the 80% range of the critical
speed. Refer to Page B459 "Supporting conditions of
screw shaft and ball nut" and use the formula below
to calculate critical speed. Fig. I-3¢1 shows
permissible rotational speeds to critical speed for

each screw shaft diameter.
(Use the formula below if screw shaft nominal
diameter exceeds 125 mm.)

Formula to calculate permissible rotational speed to the critical speed

\? E-l- 3 7
n=axgy | EE = x10 (pm)---(1-7)

In this formula:

a: Safely factor (0 = 0.8)
E: Elastic modulus (E = 2.06 x 10° MPa)
I: Moment of inertia of the screw shaft cross section

| = T d’ (mmA)....(]I_3)

64 =
d,: Screw shaft root diameter (mm) [See the dimension table.]
g: Acceleration of gravity ( = 9.8 x10*mm/s?)
Y: Specific weight (Y = 7.65 x 10°N/mm?)
A: Cross section area of the screw shaft root diameter (mm2)
A= d? (mme)(L-5)
L: Unsupported length (mm) [See Fig. I-4+1, 2 'Supporting conditions of screw shaft

and ball nut’ on Page B459]
f, A\: Factors determined by the supporting condition
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Supporting condition f A
Fixed - Simple support 15.1 3.927

Fixed - Fixed support 21.9 4.730

Fixed support - Free 34 1.875
Simple - Simple support 9.7 Tt

Calculate the resonance 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 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: patent pending)
to the screw shaft. (Refer to "Nut rotatable ball
screws" in Page B417.)

104
8 Az
6 @100
0
. SN NSNS Rl
ST ?
I~ \\\
g\ ~\\\\\\7Zé:::: ~ ::\\:?\\\\\\\\\\\
£’ SN N
I~ T~
e | o SN AN A=
3 e 7§:: \\\\\\\\
g 103 32 ] ~— \ I~
g 3 @257 AN
a @2 T~ N :
% 6 Qﬂb NN
5 4 2/ I~
-8
2
i i 107\ 1 |
Fixed-Simple support , > 5 4 RS 4 6 8 10
vad-Ei . . . M 1 . . . N |
Fixed-Fixed support 5 7 6 8108 5 7 6 810
vad-Qi . . M | . . . M | .
Fixed-Simple support 7 8 107 5 7 FRETE 5
Simple-Simple support 8 10 5 7 6 8 108 5 7 6
. Fig. I-3-1 Permissible rotatignal speeds vs. critical speeds
Shaft end mounting g %tat%?\afspeeg (rpmr) P
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Calculation example

Nut model number:
DFT4010-5

il

il
]

Fixed support Simple support

L=2000

gl

Fig. I-32 Calculation example of ball screw permissible rotational speed

Calculate the permissible rotational speed to the critical speed under
conditions in Fig. IL-3+2.

* Use conditions
Nut model: DFT4010-5
From Fig. II-3¢2 - Supporting condition is Fixed - Simple support
-.A=3.927, f=15.1
(Same as the supporting condition (ii) in Fig. I-4¢1 'Supporting conditions
of screw shaft and ball nut.’)
Unsupported length L = 2000 mm
From the dimension table: Screw shaft root diameter

d =34.4mm
* Calculation
By Formula I-7
n=f2 x 102151 x5t x 107 = 1208.6(rpm)
* Result

Permissible rotational speed to critical speed
n, = 1290 rpm or under
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B-I-3.2 dm ¢ n Value

Permissible rotational speed is also limited by d,+n
value (d,: ball pitch circle diameter mm; n: rotational
speed per minute rpm). Dm-n value indicates
peripheral speed (revolution speed of balls).

Table IL-31
For positioning type (C5 grade or higher), | gsiatdaie dm-n £ 70000
For transporting type (Ct7 grade) S';E’c'?ﬁsc%?ﬁ,‘fq dm-n = 100000
For transportation type (Ct10 Grade) dm-n = 50000

Special measure is taken for high-speed specification
products. Operating exceeding the limitation is
possible under certain conditions. Please consult
NSK.

* Please consult NSK if the maximum rotational
speed exceeds 30000 rpm, even both the critical
speed of the screw shaft rotation and the d,,- n value
are in ranges of the allowable limit.
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B-I-4 Supporting Conditions for Calculation of Buckling

Load and Critical Speed

B-II-41 and 2 are typical conditions in supporting
ball screw. Use them as reference to calculate
buckling load and 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: 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 maximum stroke for each side.
Calculate by applying support bearing conditions.

Buckling load: Fixed - Fixed support (code C)
Critical speed: Fixed - Fixed support (code G)

Fixed support

L (Critical speed) Fixed support

Travel

O

Input |

L (Buckling load)

Fixed support

Fixed support

i iii
Buckling load: Fixed - Fixed support (code C) Buckling load: Fixed - Fixed support (code C)
Critical speed: Fixed - Simple support (code F) Critical speed: Fixed - Free support (code H)
Simple ) i
Fixed §uppon L (Critical speed) supgoq Fixed §upport L (Critical speed) Free
Travel | Travel
- | - 5o
il C
)11@) _& - 2! |
Input | Input
L (Buckling load) L (Buckling load)
Fixed support Fixed support Fixed support Fixed support
\Y2 \Y
Buckling load: Fixed - Simple support (code B) Buckling load: Fixed - Fixed support (code C)
Critical speed: Fixed - Simple support (code F) Critical speed: Fixed - Fixed (code G)
Simple support L (Critical speed) Fixed support Fixed support L (Critical speed) Fixed support
‘ Travel
Travel —
| i
5 N
ot ja ﬂ !
_ Z | ] N
Input -I 71
L (Buckling load) L (Buckling load)
Simple support Fixed support Fixed support Fixed support

B-11-4.1 Supporting conditions for screw shaft and ball nut
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Vi Vi
Buckling load: Fixed - Fixed support (code C) } Minimum value (estimate) is Buckling load: Fixed - Fixed support (code C) | Minimum value (estimate)
Critical speed: Fixed - Fixed support (code G) gﬁgﬁgﬁ]dtﬁgfguerelstate as Critical speed: Fixed - Simple support (code F) fhga}r?';:]eg]énﬁm:tate &
. » Fixed Simple
Fixed support L (Critical speed) support Fixed support L (Critical speed) support
— [

I A
§yee E==e Cﬁﬁm =
wal | | T wal | | 0

> >
L (Buckling load) Trunnion e L (Buckling load) Trunnion
Fixed support Fixed Fixed support Fixed
support support
viii iX
Buckling load: Simple support - Simple support (code A) Buckling load: Simple support - Simple support (code A)
Critical speed: Fixed - Free Support (code H)— Minimum value Critical speed: Fixed - Free support (code H)— Minimum value
(estimate) is obtained in the state as shown in the figure. (estimate) is obtained in the state as shown in the figure.
Fixed support L (Critical speed) Free Fixed support L (Critical speed) Free
[— >
P Z
| £ n :
= v | i
o] | C‘—‘:'_F
BN |
- Input
Input | 7 A 7
Trunnio Trunnion Trunnion [ (Buckling load Trunnion
L (Buckling load) = (Bucking loa)
Simple support Simple support
Simple support Simple support
X Xi
Buckling load: Fixed - Free Support (code D) Buckling load: Fixed - Fixed support (code C)
Critical speed: Fixed - Free support (code H) Critical speed: Fixed - Free support (code H)
Fixed support L (Critical speed) Free Fixed support L (Critical speed) Free
> = _+ ) —
H T —
| . [ |
| . | I |
5 < . 1 —T
ﬁ Input ’:,‘
O L (Buckling loac) L (Buckling load)
Input
Fixed support Free Fixed support Fixed support

B-11-4.2 Supporting conditions of screw shaft and ball nut w
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B-I-5 Life (dynamic load limitation)

B-I-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
useless. The period in this situation is the life of the
ball screw. There is "fatigue life" caused by flaking
and "life of accuracy" caused by deterioration of
precision because of wear.

B-I-5.2 Fatigue Life

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

(1) Basic dynamic load rating C,

Basic dynamic load rating is the axial load which
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. Basic dynamic load ratings are shown in the
dimension tables.

(2) How to calculate fatigue life

1. 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.

L :( Fcaf

.
a

)3- 10°-+-(1I-8)
L
L = 60N <o (I1-9)

Lel
10¢

L= -+ (I1-10)

In this formula:

. Rating fatigue life (rev)

. Life in hours (h)

. Life by running distance (km)

~ ~

~
»

. Basic dynamic load rating (N)
. Axial load (N)
. Rotational speed (rpm)

mno

- 3

:Lead (mm)
f, :Load factor (Coefficient by
operating condition)

B461

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)

Machine tools 20,000 hours

Industrial machines:-««««ceeeeeeeennes 10,000 hours
Automatic control system:-«.«....... 15,000 hours
Measuring equipment: . ccoeeeeees 15,000 hours

(3) Mean load

If the axial load varies often, to calculate a life, obtain
an mean load which gives equivalent fatigue life
under this varying load conditions.

1. When load and rotational speed shift by phase (Fig. IL-5.1)

Axial load Rotational speed | Hours of use, or
(N) (rpm) ratio of hours of use
Fl nl tl
F, n, t
Fa n, L,

Obtain the mean load Fm by the formula below.
Fo= (

Obtain mean rotational speed Nm by the formula
below.

Fleme ttFlenetbesoFlon t, )% cer (I-12)
Moo b+mebteeetn-t

Mo t+mebteeetn-t
Lttt

Nm = e (1-12)

2. When the rotational speed is constant, and the
load changes linearly (Fig. I1-5.2)

Obtain approximate value of the mean load Fm by
the formula below.

Fu= 5 (Fun* 2Fp) +++ (I-13)
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Fn

mty | naty Nhtn

Fig. I-5¢1 Load varies by phase

T

2 niti J

Fig. I-5¢2 Simply varying load

3. When rotational speed is constant, and the load
changes in sinusoidal (Fig. L-53)
Obtain approximate value of the mean load Fm by
the formula below.
When the sine curve is Fig. (a)

F. % 0.65F,.,
When the sine curve is Fig. (b)

Fn% 0.75F, .+ +» (I-14)

Frmax
e /]
F
0
L 2 niti J
(a)
Frvex
T | A ]
F
0
L 2nit; J
(b)
B
Fig. I-5¢3 Load changes in sinusoidal [/l
(Fig. T-53)

(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. II-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 recommenced as
control values for precision class.

Misalignment in inclination----1/2000 or under

Eccentricity ........................ 20um or under
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1.0 Test sample: SFT4010-5

Screw shaft dia. 40mm

Lead 10mm

L Specification | Ball dia. 6.35mm
Effective turns of balls 2.5x2
Axial play 2Q: m

Axial load Fa= 4900N

C°”d"'°"{ Radial deflection 0

Life ratio L/ o
o
o
T

Misalignment6x 10~* (rad)

Fig. I-5¢4 Affects of misalignment

@ Effects of heavy load and short stroke

If the ball screw is used under heavy load and short
strokes, such as for 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 I-5.2. This decreased life
occurs because the heavy load generates large stress
(surface pressure) in the contact point of balls and
ball grooves of the screw shaft and the nut, adversely
affecting the life. In such case, the life calculation
should take into account the size of the surface
pressure as well as the size of the stroke.

* Criterion for axial load during operation, that affects
fatigue life

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

Please consult NSK if the load exceeds this value or if
the stroke is shorter. NSK calculates fatigue life for
drives under heavy load and short stroke.

* Axial load : The load is applied to the axial direction
when screw shaft of and the nut of ball screw are
rotating relatively each other. The rotational speed is
irrelevant.

Fanax 2 0.10C, -+ (II-15)
Ssa4
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In this formula:
Fomax - Maximum load to axial direction
during drive (N)

C.. : Basic dynamic load rating (N)
S :Stroke (rev) S=L./1
: Stroke distance (mm)

.
@

. Lead (mm)

B-I-5.3 Materials and Hardness
NSK standard materials

Table I-5.1 indicates NSK standard materials and
their hardness.

Table I-5.1 Ball screw materials and their

hardness
Component| Material |Heat treatment method|Hardness (HRC)
SCM415H B
Carburizing 5862
Screw shaft |[SCM420H
SAE4150 | Induction hardening | 58—~62
SCM415H .
Nut Carburizing 58—62
SCM420H

* NSK manufactures special material ball screws for
special environments (stainless steel: SUS440C,
SUS630). NSK also furnishes surface treatment (Refer
to Page D5). Please consult NSK for such request.

B-I-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 data of wear accumulated through abundant
experience. Please contact NSK for inquiry pertaining
to the wear.
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B-I-6. Preload and Rigidity

B-I-6.1 Elastic Deformation of the
Preloaded Ball Screw

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

Ballnut B Spacer Ball nut A

T
I

712

<~
N da1 S/
\\ el ‘Q\Q //
T O\ NI
Qe \ S,/
%é\\ ép,’
w N NG
T NS 'y
5 LS
K=} S
% [
T % - L
2 S @ <
é NS @ Ui% L
iy
—= Deformation <=—
dao | dao
Nut A Nut B

Fig. I-6°2 Deformation of A and B nut
(position preload)

In Fig. I-6¢1, elastic deformation of Nut A and B is
already given at time of assembly by the amount of
dao by preload Fao. When the external load Fa is
added to Nut A, the elastic deformation da and db of
each Nut A and B change as shown in Fig.IL-6¢2,

da=dao + dal d = dao - dal
At this time, the load to each Nut A and B are:

Fn =Fao + Fa - Fa

Fs = Fao - Fa&
It shows that the load applied to Nut A is affected by
Nut B and reduced by the amount of Fa'. Thereby, the
elastic deformation of Nut A becomes smaller. This
effect continues until the elastic deformation by the

external load becomes dao, 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.

8a0 = K-Fao™ 20a0 = K-F}

(K: Invariable number)

0F O _ 2z _,

0 Fao Jao
F= 2%x Fao = 3Fao
For this reason, the preload should be about 1/3 of
the maximum axial load. Please note that the preload
of about 1/3 of the maximum axial load increases
heat, and shortens life if it exceeds 10% of C,. The
criterion for the maximum preload is 0.1C,.

Fig. I-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.

7)’3
2t
b 28a0
\ S ¢
N Parallel
»g \\ Qp
o AY
=1 N
PN
5 [da
15
e}
L
ki
w
0 —
Fao F=3Fao
Axial load F

Fig. I-6°3 Deformation of preloaded ball nut
(position preload)
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(2) Constant pressure preload (J preload:
preloaded by spring)

Ball nut B Spring Ball nut A

o,-roﬂ:ano-o-o

[T l'l [
INININININININ

oaoaohqn,«o;-«o;-fo

Fig. I-6+4 Constant pressure preload (double nut)

daz_ da1 \s
N
&
w O
g &
g &
2 O
= ()
I Q .
% . . ©
<C | Deformation of spring w
______ L] 7 P .
iy
[T

Deformation &

Fig. I-6°5 Deformation curve of constant
pressure preloaded nut

Fig. I-65 shows an elastic deformation of the ball
screw which is preloade 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 axis of abscissa. 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
arrows (Fig. IL-6+4.).

B-I-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
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composing parts of the feed screw system.
Also check torsional rigidities of the feed screw
system.

(1) Axial rigidity of the feed screw system

@ Axial elastic deformation and rigidity of the feed
screw system: K;

Elastic deformation and rigidity of the feed screw
system can be obtained by the following formula.

1 1 1 1 1
FT—Z+7N+TB+TH ..... (||.17)
In this formula:

O :Volume of axial elastic deformation of the
feed screw system (um)

F, : Axial load to the feed screw system (N)

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

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

K\ : Axial rigidity of the nut (N/um)

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

K, : Axial rigidity of the nut and bearing mounting
section (N/um)

@ Axial rigidity of the screw shaft: K
(a) In case of: Fixed support - Free (axial direction)
In this formula:
K. = % X102 ceerrneeerriennninenns (1-18)
Ks : Axial rigidity of the screw shaft (N/um)
A : Cross section area of the screw shaft (mm®)
A=Tar

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

(b) In case of: Fixed - Fixed support (axial direction)
In this formula:
Ks= AE-L X L0 e, (I1-19)
X (L-X)

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

K= i X L0 e eeeieniiieieinns (I1-20)
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[Example of calculation-1]
Obtain axial rigidity of the screw shaft under the condition in Fig. I-6¢6.

Nut model number:
DFT4010-5

* Use conditions b f
Nut model DFT 4010-5 . - ’_@‘ m
From Fig. II-6.6: Supporting condition - \_L% | aiaraial
Fixed support --Free (axial direction) i L [ %
Distance between points of load application Fixed support oo Free (Axial direction)
X =1200 mm '
From the dimension table: Screw shaft root diameter
dr =34.4 mm Fixed support -- Free (axial direction)
Fig. I-6.6 Supporting conditions"(a)"to calculate
. .
Calculation axial rigidity of the screw shaft
By Formula I-18
A = Tar = 2253047 = 920.4 (mm)
- AE oo 9294 x 206 x 10° s
Ks = X x10" = 1200 x 107 = 159 (N/um)

Result
Axial rigidity of the screw shaft  Ks =159 N/um

[Example of calculation-2]
Obtain axial rigidity of the screw shaft under the conditions in Fig. IL-6¢7.

Xx=2/L=600 Nut model number:
DFT4010-5

. L,
* Use conditions: Nut model: DFT 4010-5 g ] M f

From Fig. II-6¢7: Supporting condition: = } 204
Fixed - Fixed support (axial direction) %% (atacaia i
L =1200 mm _ L _
. ) R 5 Fixed support Fixed support
Distance between points of load application: L1200
From the dimension table: Screw shaft root diameter
dr=34.4 mm Fixed - Fixed support

Fig. I-6.7 Supporting conditions"(b)" to

* Calculation calculate axial rigidity of the
By Formula I-19
. 314 screw shaft
A =Idr2 == X 34.4°= 929.4 (mm®)
_4A-E 5 _ 4 x929.4 x 2.06 x 10° S
Ks= T x10" = 1500 x 107 = 510 (N/um)

* Result
Axial rigidity of the screw shaft Ks =510 N/um
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@ Axial rigidity of the ball nut : K,
(a) Rigidity of the nut with axial play
The following formula shows the relationship
between axial load "Fa" and the volume of elastic
deformation "da."
_o022c0> [f
~ sina DEDX ¢ (um)
In this formula:
da: Axial deformation of the ball nut
C :lInvariable number determined by material,
shape and size (ref: medium size precision ball
screw C £ 2.4)
a : Contact angle (degree) of balls and groove
D,,: Ball diameter (mm)
Q :Load per ball (N)
Q = FI/Z - sina
Z :Number of balls
C : Factor determined by accuracy and internal
structure

(11-21)

Theoretical rigidity value K is shown in the dimension
table. K is obtained from the elastic deformation
between screw groove and balls when an axial load
which is equivalent to 30% of the basic dynamic load
rating C, is applied. The criterion for calculation of
ball nut rigidity is 80% of the value listed in the table
taking into consideration disfigurement of the ball
nut, etc.

Rigidity value K, is obtained by the following formula
when the axial load "F," is not 30% of "C,."

K, = )

(1-22)

In this formula:
K :Rigidity value in dimension tables (N/um)
F. : Axial load (N)
C, : Basic dynamic load rating (N)

[Example of calculation-1]

* Use conditions
Nut model: SFT 4010-5
Axial load: F, = 6000 N

* Calculation
By Formula I-22

Forf

- H
Ki = 08 X K gz

0.8 x 706 x

* Result
Axial rigidity of the nut: K, = 408 N/pm

Obtain axial rigidity of the nut under the following conditions.

From the dimension table: F, = Rigidity at 0.3C, K= 706 N/um

0 -

[l 6000 = 408 (N/um)

[J0.3 x 53000

@ Rigidity of preloaded ball nut

Theoretical rigidity K is shown in each dimension
table. 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, (P Preload. Five percent for single-nut
oversize ball pre-load system) is applied, followed by
an axial load. The criterion for calculation of nut
rigidity is 80% of the value listed in the table taking
into consideration disfigurement of the ball nut, etc.
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Rigidity K, is obtained by the following formula
when preload "F,," is not 10% (or 5%) of "C,".

0F. O

3
Ky = 0.8x KDE—-C_D (N/pm)

(1-23)
In this formula:

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

Fao: Preload (N)

&: Basic factor to calculate rigidity (€ = 0.1. Use 0.05
for P Preload)
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Example of calculation-1]

* Use conditions
Nut model : DFT 4010-5
Preload : F,,= 4000 N

When D Preload:€ = 0.1

* Calculation
By Formula I-23 N
_ 0 A
k=08 xKoge, O
* Result
Axial rigidity of the nut : K

1010 N/um

Obtain axial rigidity of the nut under the following conditions.

From the dimension table: F,, = Rigidity when EC,: K= 1388 N/um

U 4000 _
0.8 X 1388 XTg7,83000 1] = 1010 (N/um)

3

(a) The criterion of the pre-load to ball screw

Nut rigidity increases by a larger preload volume.
But excessive preload shortens life, and generates
heat. Set the maximum pr-load about at 0.1Ca (0.05
for P Pre-load). Table II-6.1 shows the criteria for
preload for different application.

@ Axial rigidity of support bearing: Kg

Rigidity of the combined thrust angular contact ball
bearing which is widely used as a support bearing of
the ball screw for high-precision equipment can be
obtained by the following formula.

Ks = 36,:“ (N/pm)  eeeeeennes (I1-24)

‘a0

In this formula:

Ks :Rigidity of the combined thrust angular
contact ball screw (N/pm)

F.. :Preload of the bearing (N)

J,, : Axial elastic deformation by preload (um)

_ 044 0O .
G0 = ging (o TIm) -+ (1-25)
Q=F,/Z - sina
: Contact angle
: Ball diameter (mm)
- Number of balls

NEUQ

Table I-6+1 Criteria of preload

Refer to Page B305 for data regarding thrust angular
contact ball bearings which support high-precision
ball screws (TAC Series).

® Axial rigidity of the ball nut and bearing mounting
section : K,

High rigidity should be given to the mounting section
from the design phase of the machine.

(@ Torsional rigidity of the feed screw system

Major torsion factors in the rotating system which B
bring about error in positioning accuracy are.
* Torsional deformation of the screw shaft 468
* 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
designing equipment which requires high
positioning accuracy.

(® Suppress thermal error

It is necessary to minimize the thermal error for ever
increasing demand for positioning accuracy.

* Suppress heat

* Forced cooling

* Avoid effect of temperature rise

Refer to "Measures against thermal expansion" on
Page B447.

Ball screw application

Preload (relative to dynamic load rating Ca)

Robots,material handling systems, etc.

Axial play or ~ 0.01Ca

Semiconductor manufacturing systems, etc. which require highly accurate positioning

0.01Ca —~ 0.04Ca

Medium- high-speed machine tools for cutting

0.035Ca ~ 0.075Ca

Low to medium-speed systems that require especially high rigidity

0.07Ca ~ 0.1Ca
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B-I-7 Friction Torque and Drive Torque

Operations that use ball screw drives require a motor

torque which is equivalent to the total of:

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

* Drive torque which is required for operation

B-I-7.1 Friction Torque
(1) Starting friction torque (Break away torque)

A large torque is necessary to start ball screw. This is
called "starting friction torque" or "break away
torque." This torque is 2 to 2.5 times larger than
preloaded dynamic (friction) torque which is |
described below. Starting friction torque quickly

diminishes once the ball screw begins to move.

(2) Dynamic preloaded drag torque (preloaded

dynamic friction torque)

When the ball screw is moving, two types of torque
generate: 1. Dynamic friction torque by preload; 2.
Friction torque associated with ball recirculation.

B1192 sets standard of dynamic preloaded torque,

which is the total of these two torque types. They are

defined in Fig. IL-7<1.

(3) Calculation of basic torque
Basic torque of preloaded ball screw (T,,) can be
obtained by the following formula.

= 0.014F,, Jdm - I (N - cm)-+(Il-26)

|
T= K5

In this formula:

F.. : Preload (N)
: Lead (cm)
K :Torque coefficient of ball screw

0.05
| tanf3

B :Lead angle (deg.)

dm: Ball pitch circle diameter (cm)

J

S

Allowable values of torque variation rate relative to
basic torque are regulated as shown in Table I-7.1.

Actual torque variation

Basic torque variation

Starting torque  Actual torque (+ Tea) Actual torque (+ Teo)
(= Toa) (= Too
NI e fonintling N
st Vo NI AR

Starting torque

’,W

m Direction of rotation

JDvecuan of rotation m

Vean valve of acual torgue] T

Basic torque (7o)

‘ Effective nut travel distance

‘ Effective nut travel distance

Fig. I-7-1 Definitions of dynamic preloaded drag torque

Table I-7¢1 Range of allowable values of torque variation rates (Source: JIS B 1192)

Basic torque

Effective length of the screw thread (mm)

4000 or under

Over 4000 and 10000 or under

(1),

(N -cm) Slenderness ratio™: 40 or less Slenderness ratio: More than 40 and 60 or less —
Accuracy grade Accuracy grade Accuracy grade

Over | Incl. (o0] C1 Cc2, 3 C5 (o0] 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%

Remarks 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).
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2. NSK independently sets torque standards which are under 20N -cm.
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B-I-7.2 Drive Torque

(1) Operating torque of the ball screw

@ Normal drive

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

T,= ZTFTH- rlh (N cm) eeseeenens (11-27)
In this formula:
T. : Normal operation torque (N + cm)
F, : Axial load (N)
I :Lead (cm)
n, : Normal efficiency (n,=0.9-0.95)
@ Back-drive operation
The torque when converting linear motion to
rotational motion (back-drive operation) is obtained
by the following formula.
Fal* n,
2m

T, = (N+cm) eeeeeeeenee (11-28)

In this formula:

T, : Normal operation torque (N - cm)

n, : Normal efficiency (n, = 0.9 - 0.95)
® Dynamic drag torque of the preloaded ball screw
Operation torque of preloaded ball screw can be
obtained by Formula I-26 (Page B469).

(2) Drive torque of the motor

@ Drive torque at constant speed

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

T,=(To# Tomax + To) XM e (11-29)
N,
In this formula:
T. : Drive torque at constant speed
7= ! -27
N ceereernnnnnenn (11-27)
Support bearing (Tu) F n Travel
=

Gear 2 (N2)

T,@ =% i
15 7 )

=\ _Gear 1 (M)
Motor

Fig. 1I-7.2 Driving mechanism of ball screw

Support bearing (7u)
Ball nut (Tpmax)

F. :Axial load (N)

The value of F, in Fig. I-7¢2 is:

F.=F+ Hu-m-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 (9.80665m/s’)
Tomax - 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
Though it depends on the type of motor, using when
T, is lower than 30% of the motor rating torque is
common.
@ Drive torque at acceleration
Accelerating the ball screw resisting axial load
requires maximum torque. Drive torque necessary for
this occasion can be obtained by the following
formula.

T,=T,+J- QU vveeennneneimmmmninee sinns ennnvnnns (1-30)
_ mlAn | A

I= JutJa e * Jo + M ke M) 1
....... (11-31)

In this formula:
T, :Maximum drive torque at time of
acceleration (N m)
(v : Motor's angular acceleration (rad/s2)
J :Moment of inertia applied to the motor
(kg* m’)
Ju : Moment of inertia of the motor (kg+ m’)
Je: - Moment of inertia of Gear 1 (kg m?)
Je, - Moment of inertia of Gear 2 (kg+ m’)
Js : Moment of inertia of the screw shaft
(kg+ m’)
Check maximum torque of the motor relative to T,.

¥ Formula for the moment of inertia of a
cylindrical object (ball screw, gear, etc.)
J:ig'zf‘i DL (Kg-Cr?)--e-eees (11-32)

In this formula:
Y : Material density (kg/cm’)
D: Diameter of the cylindrical object (cm)

L : Length of the cylindrical object (cm)
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B-II-8 Lubrication of Ball Screw

Lithium soap-based grease at viscosity 30~140cSt’c
is used for grease lubrication. Oil with ISO grade
32~100 is used for oil lubrication.

In general, lubricants with low base oil viscosity are
recommended when the ball screw is used for high
speed, and it is important to reduce thermal
elongation of the screw shaft. On the other hand,
lubricants with high base oil viscosity are
recommended when the ball screw is used for low
speed, high temperature, with vibration, or under
high load.

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;

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

3) Nozzles.

Table I-81 shows NSK greases, and names of other
ball screw greases.

Table II-8+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 D15 also explains
in detail concerning the replenishing methods.

Table I-8°1 Grease for ball screw

Product name Thickener Base oil Base oil viscosity| Range of temperature Application
cSv40°c for use (deg.c )

NSK Grease AV2 Lithium base Mineral oil 130 -10~110 General heavy load
NSK Grease PS2 Lithium base | S/mineticof combined 15 -50~110 Light load

NSK Grease LR3 Lithium base Synthetic oil 30 -30~130 High-speed medium load
Adlex Lithium base Mineral oil 197 ~100 Heavy load

NSK (NF2) Urea composite type svyl?ﬁh;ﬂfe?a': %ﬂmbi”ed 27 -40~100 Fretting resistant

NSK (EA2) Diurea Synthetic oil 47 -40~150 For wide-range temperature

% Refer to Page D14 for the nature of NSK greases.

Table I-8+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-I-9 Dust Prevention for Ball Screw

Use bellows and telescopic pipe (Fig. I-9¢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.

A seal installed on the nut reinforces the prevention
effect. As a rule, a plastic seal (Fig. I-9+2) comes with
A Series and S Series which are standard series in
stock. Small ball screws (diameter of 14 mm and
smaller) of R Series (rolled ball screws) come with a
plastic seal. The seal for other sizes is "Brush-seal.”
(Fig. IL-9¢3).

In case of end cap recirculation system for rolled
screws (high helix and ultra high helix leads),
recirculation components on both ends also serve as
a seal. However, the clearance is very large. To
provide further dust protection, use the brush-seal
which can be installed to the exterior side. Please
consult NSK for detail.

Fig. I-9°1 Dust prevention by telescopic pipe
and bellows

Plastic seal

Fig. I-9+2 Standard plastic seal

Brush-seal

Fig. I-9°3 Brush-seal for rolled ball screws

B-I-10 Rust Prevention and Surface
Treatment of Ball Screws

(1) Stainless steel ball screw

Stainless series KA is standard and available in stock.

Please consult NSK if you require custom made

stainless steel ball screw. )

(2) Surface treatment

Various types of surface treatments for different

purpose are available. Please consult NSK. B

[Some of the recommended surface treatments]

* Electrolytic low temperature chrome plating (black in
chrome plating)

* Fluoride low temperature chrome plating
Among seueral surface treatments, black chrome
plating is superior because it is easy to furnish and it
is effective.

Applicable length -- 5 m (4 m in case of the fluoride

low temperature chrome plating)

* Refer to D-1.3 "Rust Prevention and Surface

Treatment" (Page D5).
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B-I-11 Ball Screw Specifications
for Special Environments

B-II -11.1 Clean Environment

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

LG2 is a lithium base oil grease, and is far more
superior in stable torque characteristics than the
vacuum grease which has been used as a
countermeasure against dust generation. "LG2" also
has a sufficient durability and dust prevention

capacity.

(1) Features of "LG2"

@ Generates less dust than vacuum grease and
other general greases. Cleanliness is enhanced
by simply switching the grease to"LG2".

@Has extremely low and stable torque
characteristics. It is ideal for high speeds.

@ Unlike vacuum grease, LG2" has a nature similar
to general grease. Its effect is long-lasting, and
sufficiently durable. It greatly contributes to
minimize the frequency of maintenance.

@ It has an equal capability in rust prevention as
general grease, and also is reliable.

When using NSK linear guides, ball screws, or
Monocarriers in a clean environment, request "LG2"as
a packed lubricant prior to delivery. NSK also makes
bellows-tubes which contains 80 grams of "LG2". The
tube is easy to use, and is ideal for maintenance.
(Refer to Pages B300 and D19). Wash to remove
adipose substances prior to use.

Refer to Page D8 for detailed nature, functions and
characteristics of "LG2".

B473



NSK

B-I-11.2 Measures for Use under Vacuum

NSK developed MoS2 / WS2 spattering and dry-
filmed ball screws for equipment to be used in space.
NSK also makes soft-metal film (gold, 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,, WS2 used mainly
for equipment in space.
*Solid lubricants by soft-metal such as gold,
silver, or lead film.
Used for semiconductor and liquid crystal display
making equipment, the oil of the vacuum grease
evaporates and causes environmental contamination.
Also, it is difficult to create a super high vacuum.
MoS2 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,
being a sold lubricant, the film may detach and attach
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 test data of ball screws for
vacuum.
For ball screw specifications for special environments,
refer to Page D2.
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B-I-12 Noise and Vibration
B-I-12.1 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.1, etc.),
and offers advice to users regarding selecting ball
screw.

To lower noise level in general, the following points
should be taken into consideration.

@ If the travel speed is the same, use as large a lead
as possible to reduce rotational speed.

@ Use a ball screw with as small 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. Formula for calculation is also shown
below.
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Fig. I-121 Noise levels of ball screws
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Average value at measuring distance of 400 mm ++++dB(A) = 25.2{l0g,(D,, * dy, * 1 X10°)} +63.9 ++++++ (I1-33)
Upper limit -+ -+ Average value + 6dB(A)
D,, : Ball diameter (mm)
d,,: Ball pitch circle dia. (mm)
n: Rotational speed (rpm)
If measuring distance is 1 m, the average noise level is: Various noise levels minus 8dB(A).

Example of calculation
* Use conditions

Nut model: DFT4010-5

From the dimension table: D, =6.350
d,=41
Maximum rotational speed: 2000 rpm

* Calculation
By Formula I-33:
dB(A) =25.2{logy(D,, * d, * N1 x107)} +63.9 = 25.2 {log,,(6.350 x 41 x 2000 x 10 )} + 63.9 = 82dB (A)

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

machine vibration.

B-I-12.2 Consideration to Ball Screw Support System

speeds.
If one shaft end must be left unfixed without support

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.

Simplify support bearing system to cut costs invites
noise and vibration problems. The necessity to
support both shaft ends is increasingly becoming
important as the machine is operated at higher

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. I-122). Please consult NSK.

Stopper
Assembly

—r
N

Screw shaft

Fig. I-12+2 Impact damper (NSK patent)

Clearance
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B-I-13 Installation of Ball Screw

B-I-13.1 Recommendation of Installation
Accuracy

The following values are generally recommended for

precision classes.

* Parallelism «ee«-- Under 1/2000 (in inclination)

* Eccentricity s+++«* Under 20um

B-I-13.2 Adjustment and Test Operation

When installing a ball screw, give heed that it is
parallel with the support bearing and the guide way
bearing. Confirm the ball screw movement before
securing it finally. Begin the test run starting from a
low speed and gradually increasing speed in order to
check abnormal noise and vibration. Then proceed to
continuous operation.

B-I-13.3 Inserting Ball Nut into Rolled
Screw Shaft

When delivered, the nut of rolled ball screw is
separated from the screw shaft, and inserted into an
arbor shaft.

(1) Watch out for the shaft end shape

The balls may fall out during moving the assembled
nut components from the arbor to the screw shaft if
the sizes and shapes of the arbor and the screw shaft
are not suitable.

If the end of the ball groove can touch the end of the
arbor, connect both ends and move the assembled
nut from the arbor to the screw shaft (Fig. L-13¢1).

If both ends of the screw shaft are machine-
processed, it is impossible for the arbor to contact the
ball groove end. In this case, wrap tape around the
machined- end. Wrap layers of tape until the
diameter of the machined end is equal to the outer

Stopper
I

Arbor

Fig. I-13+1 Inserting nut into the screw shaft
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Stopper

- =essese I |

M‘ 7 |

=N
Packing tape Arbor

Fig. I-13+2 Arbor and the shape of shaft end

diameter of the arbor (Fig. I-13¢2).
If there is a groove or a nick along the way, fill such
gaps prior to moving the ball nut.

(2) Installation of arbor t

Confirm the correct nut orientation for installation.
Remove the stop ring on the side from which the
assembled nut is to be removed. Match the centers of
the screw shaft and the arbor while pressing hard the
screw shaft end against the arbor.

(3) Moving the nut

Slide the nut until it lightly touches the shoulder of
the screw shaft ball groove section. Stop sliding.
Keep the arbor pressed. Lightly press the assembled
nut to the direction it should go. Turn to the direction
of thread turn. The assembled nut moves to the
screw shaft. Do not separate the arbor from the screw
shaft end until the ball groove end of the screw shaft
completely appears.
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B-I-13.4 Installation of Standard Ball Screw and Support Unit

The illustration below shows typical installation procedures of standard A Series ball screw and support unit of

the support bearing.

(1) Assembly of support unit Do not disassemble.
If nut stopper is provided,

remove it when installing ball screw in the table.

/ - Lock nut

T =
iN__LgI_I o

SRS

Spacer

I

« Pay attention to turnup of oil seal.
«Apply grease to the oil seal, then install in the screw shaft.

For tightening the lock nut.

Secure the bearing after its (Flats for spanner) Tighten the lock nut and secure it using

a provided set piece made of gunmetal and set screw.

installation by a retaining ring.

N

o

o . . Run out of the screw shaft
Lubrication grease is applied to the ball screw and ball nut. ends shall be minimal.
(The ball screws which has the letters SA in its reference number)

is simply applied the rust preventive grease. Apply lubricant to it.

(2) Installation of ball screw nut to the table
| lati le: T h bl ide d di M Accuracy of table
nstallation example: Turn the table upside down, and install 5o 0o of nut housing

Install the ball screw so that the return tube is on the table side.

the ball screw. «Parallelism and center height deviation between
| | the table center and the guide way bearings.
j —
‘ + 7
Sa—— :
e H AT
w NEN LN
i | Zir—
{ !
i Table i Slightly fasten the fixing bolts.
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(3) Base, and the support unit installation on the fixed support side

Provide a U-shaped opening on the mounting
surface for the flanged type support unit.

Set the table to middle of screw shaft Move the table to the fixed support unit side,

and put on the base. then adjust the center of support unit by moving the table back and forth.
[ |
i Table ‘

| 7!» 7‘7
i i
Base Accuracy of the base
« Perpendicularity of the mounting surface of support unit.
Slightly fasten the fixing bolts. « 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.

bearing side and adjust the center.

l Move the table to the simple support
[ |

i i Table J
—_ | | Check the run out
T | of the screw shaft end.
/ i i ¥ =
i I C
Check for axial movement [ % + N Check the torque.
of the screw shaft. } }
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.

‘ Table % Coupling ’777

Drive motor

i

Il
Base H Motor bracket
I

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.
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B-I-13.5 Shaft End Machining

Shaft end is machined in the following three
occasions.
* Precision ball screws in S Series with blank shaft

end.

*Rolled ball screws in R Series with blank shaft
end.

* Additional machining of the completed ball
screw

The following are summaries of machining of these
shaft ends. For details, please contact NSK.

(1) Additional machining of S Series ball screw

@ Cutting screw shaft

Use a cutting whetstone, etc. 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, then cut the screw shaft. This
prevents foreign matters from entering to the ball
screw section. Do the same for other machining.

@ Precautions in cutting shaft end

Outside of the screw shaft is ground with precision.
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.
Securing the nut with tape is a good idea. To
machine a very long shaft, apply work rests to the
screw shaft surface to suppress vibration (especially
caused by critical speed).

@ 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 shaft end accuracy.

@ 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.
® Milling processing

Process key groove and tooth lock washer groove.

® Deburring, washing, 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 rolled ball screw
shaft end

@ Cutting screw shaft

Carry out the same process as for S Series above.

@ 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 shortens ball screw life. Cool with water

the areas where should not be heated to avoid heat

conduction.

@ The following process is the same as S Series

above.
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B-I-14 Precautions for Designing Ball Screw

B-I-14.1 Safety System

As shown in the illustration on Page B300, 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 B30() is available from NSK.

B-I-14.2 Design Cautious to Assembling
Ball Screw

(1) Cutting through the thread screw

For the deflector and end cap ball recirculation
system ball screws, one end of the thread screw
should be cut through. This is for convenience of
assembly for ball nut to the screw shaft (Fig. I-14s1).
In this case, the shaft end diameter, where this thread
cut through 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 not sufficient,
the bearing cannot be installed in perpendicular to
the bearing seat. (Fig. I-14+2)

(2) Designing screw shaft end and the nut 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. IL-14¢3. If
separated, the balls may fall out. 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
will install the component prior to delivery.
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Deflector type ball nut

: Thread cut !hrou;h Incam;ele thread :

Fig. I-14+1 Shaft end of a deflector
recirculation system ball screw

T
segn d
i
T
I

Fig. I-142 Support bearing and end face
(shoulder) for installation

Example:
4 Mechanical parts to prevent reverse motion
X%
|
F . ="
]
&
T —
[/ T

Ball Nut 7 ; ; _/

Fig. I-143 Nut and ball screw are required to
be separated when installing in
this structure.

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

If it is unavoidable, use an arbor (Fig. I-14+4), keeping

the balls in the nut. In this case, the outside diameter

of the arbor should be approximately 0.2 ~ 0.4 mm

smaller than the ball groove root diameter "dr."
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Arbor Ball nut

Screw shaft

==
(I

SN
|

Fig. I-14+4 Arbor to install and remove nut

(4) Centering of the ball nut when installing

When installing the nut as shown in Fig. I-14.5,
provide a space between the housing and the nut
body diameter section, allowing the centering to be
performed.

Fig. I-14<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

Series rolled ball screw, apply an agent which

prevents the nut from loosening.

vy I | 772774\
R

Nas\\

Fig. I-14+6 Fixing a ball nut with thread screw

(6) Installation of brush-seal to the nut

If the brush-seal is installed at the thread screw side
of the nut which comes with a thread screw, the
brush-seal should be designed to be secured as
shown in Fig. I-147.

i
q
q
q

Fig. I-14«7 Installation of brush-seal to a ball

nut with thread screw

B-I-14.3 Effective Stroke of Long, Very
Large Ball Screw

Rigidity of a long and very large ball screw which is

hardened by the induction hardening 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-I-14.4 Matching after Delivery

Please inform NSK on the position and size if it is
necessary to machine the screw shaft end, or if a
knock pin at the nut installation section is needed
after delivery.

NSK takes a measure and protects designated spots
from heat treatment prior to delivery to make
subsequent machining easy.
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B-II-15 Ball Screw Selection Exercise

[Drill 1] High-speed transporting system

mz
: Sliding resistance
[l —
LI ' L I—
my
s =] A
C = i
Fig. I-15¢1
* Design conditions
@ Table design specifications
Table mass : m, = 40kg
Mass of the
transporting item : m, =20kg
Maximum stroke : S hax = 700mm

Rapid traverse speed : V' max=1000mm/sec(60m/min)
Positioning accuracy : +0.10/700mm(0.01 mm/pulse)
Repeatability : +0.010mm

Required life : Lt =25000 h(5 years)
Guide way (rolling) : ¢ =0.01(friction coefficient)
Drive motor : AC servo motor

(N max = 3000rpm)

@ Operating conditions

el
3 Sa=350mm Sp=700mm
D1 y=60m/min
B
©
g 2
uw o sec
3|08 E
=0.
2 |t=02s o6 @] £=0.25 ®
& | =010
70.25 1s t \_(E% ts J[s
1sec X 2 times 15s
t=3.5s/Cycle
Fig. IL-15¢2
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Selection of basic factors
(1) Selection of accuracy grade
Accuracy grade should be in the range of C5 to Ct10
according to "Table I-4+1 Accuracy grades of ball
screw and their application" on Page B17.
From the following conditions in design, the axial
play should be T code (0.005 mm or less).
Repeatability : +0.010 (mm)
Resolution:  0.01 mm/pulse

From "Table I-42 Combinations of accuracy arades
and axial plav” on Paae B18. select C5 accuracy
grade, and axial play T code (0.005 mm or less).

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

V, 1000 x 60
= _max = YAV AU =
I = N 3000 20(mm)

Select a lead which is 20 mm or larger.

(3) Selection of screw shaft diameter

According to "Table I-4+5 Standard in stock ball
screw: Combinations of screw shaft diameter and
eads” on Paae B19 the diameter of the shaft 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 'Table I-4¢6 Maximum stroke of standard ball
screw (A&S Series)" on Page B2(, the shaft diameter
15 mm and lead 22 mm satisfy maximum stroke 700
mm.

Primary selection:

Shaft diameter : 15 mm
Lead : 22 mm
Stroke : 700 mm

Accuracy grade : C5

Axial play : T code
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[2] Find out if the required item is in standard stock
In consideration of delivery time and price, select
from the standard A Series (finished shaft end)

Primary candidate: W1507FA-4G-C5T20

Checking basic safety

(1) Checking allowable axial load

@ Calculation of allowable axial load (See Fig. I-15+2.)
Acceleration at accelerating/decelerating is:

Vmax _ 1000
t 0.25

(At time of acceleration @, @)
F=pu(m,+m)xg+(m,+m,)xadl
=0.01 x (40 + 20) x 9.80665 + (40 + 20) x 4
=246(N)
(At time of constant speed @, ®)
F= pu(m,+m,) x g= 0.01 x (40 + 20) x 9.80665=6(N)
(At time of deceleration @, ®)
F= -u(my+m,) x g+ (m, +m,) x 0, = 234(N)

a, = = 4000 (mm/s?) = 4(m/s?)

@ Buckling load

Calculate using the dimension table on Page B71.
Bearing structure is a common Fixed -- Simple
support type.

From Formula (I-2) on Page B451:

JPe L rpae x804” [
=m0 0 e 0D
= 5.3(mm)

Dimension table does not list dr. But "Dimensions
and Model Numbers of Ball Nut" on Pade B401 has a
listing of those with the same nut models. According
to this table, dr is 12.2 mm, and satisfies the
requirement.

Result: Acceptable

(2) Checking allowable value of rotational speed

P =246 (N), L = 804 (mm)

The permissible rotational speed listed in the
dimension table is 3000 rpm. Since the motor
maximum rotational speed is 3000 rpm, the operation
is in the range of permissible rotational speed.

Result: Acceptable

(3) Checking life expectation (See Fig.I-15¢2.)
(At time of acceleration @, @)
From calculation of axial load:

F,=246(N)
NE 5= —30200 =1500(rpm)

t,=2xt +t=0.75(s)

(At time of constant speed @, ®)
F, = 6(N)

N, = 3000(rpm)
t,=2xt,+t;=0.65(s)

(At time of deceleration @), ®)

F; = 234(N)

N; = 1500(rpm)
t,=2xt,+t;=0.75(s)

Table IL-15¢1
Operating | Axial load |Rotational speed [Operating time
condition (N) (mean)(rpm) (s)
@@ F, = 246 N, = 1500 | t, = 0.75
2,6 |FR=6 N, = 3000 | t, = 0.65
®,® |F =234 | N,=1500 | t,=075 |2
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@ Mean load F,, mean rotational speed N,,

From Formulas (I-11) and (I-12) on Pace B461:

Fo S[ENet+F e Noe o+ F2 e Noe t.[
N+ .+ N, t,+N, * t, U

= 195(N)
N, =N t,+*N,-t,+ N, t.
t
=1200(rpm)

@ Calculation of life expectation
From Formulas (I-8) and (I-9) on Paae B461:
(T axial play C, = 5070N)

_gec % 1 .
L =EEF K eon, X 10
_[1 5070 [} 1 10°

“[hosx1.2 0% 60x 1200 X
= 141200 = 25000 (h)
Result: Acceptable

B484



[4]Check whether the following figures meet
requirements

(1) Checking accuracy and axial play

Positioning accuracy

From the dimension table and the permissible value
of lead accuracy on Paae B446:
According to Table L-1¢2:
Accuracy grade: C5

E = %0.035/800(mm)

e =0.025(mm)
This grade satisfies the required function.
Checking axial play is omitted here since it is
explained in "[f]Selection of basic factors."

(2) Checking drive torque

Required specifications

Motor rotational sped : 3000 rpm

Time to reach maximum speed : Under 0.25 sec
@ Load (converted to motor axis)

From Formulas (I-31) and (I-32) on Page B470:
Screw shaft

_TY TIx7.8x10°
J =y DL 32
Moving part

= 0o 0,02 0
JW —m)EFT[D— GOXEWD

= 6.1(kge cm’)
Coupling

x 1.5°x 80

J,=0.25 (kg. cm’) -- Temporary

Total

J. =6.7(kgecm’) — 6.7 x 10"(kge m?)

@ Driving torque

From Formulas (I-27) and (I-29) on Page B470:

At time of constant speed

- F.l +T = 6 x2

2Tt- N1 Y 2Tx 0.9

=4.2(Necm) - 4.2 x 10*(Nem)

Use WBK12-01, a light load support unit for small

equipment from Page B275.

At time of acceleration:

2Tt n
60t,

T +2.1

(JtJweTen
30t,

T2:T1+‘]a :T1+
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_ 2, (6.7 x 10*+3.1 x 10 x TTx 3000
=4.2x10%+ 30 X 0.95

=1.27(N+m)

* Assuming that J,, of the motor is: J,, = 3.1(kg * cm’)
=3.1x10" (kge m’).
At time of deceleration

_ 2Men _ (J + I Ten
= - Je = + =t =M
T.=Th-J 60t, ! 30t,
_ 2 s N
- (6.7 x 10*+3.1 x 10™) x TTx 3000
4.2x10 30x0.25
= -1.19(N*m)

@ Selection of motor
[Selection conditions]
Maximum rotational speed: N,, = 3000(rpm)
Motor rating torque: Ty = Tn(N e m)

(T, Effective torque)
Motor's rotor inertia -- J,, > J,_/3 or more, select an
AC servo motor with the following specifications.

Motor specifications:

Rating power output: W, = 300(W)

Maximum rotational speed:

N, = 3000(rpm)

T = 1(N-m) =1 x 10°(N- cm)
Ju  =3.1x107(kg m?) =3.1(kg- cm?)

Rating torque:
Rotor inertia:

(4) Checking effective torque
/ T X L+ X 6+ T X L
t

\/ 1.27° X 0.75%0.042° x 0.55+1.19° X 0.75
35

Trms =

=0.81= 1(N*m)
(5) Checking time to reach maximum speed:
= Ut Jdy)x2mxn
(TM - Tl)
_ (6.7 x10"+3.1 x 10) x 2TTx 3000
(2x1-4.2x10% x 60
0.16 = 0.25(sec)

t, x 1.4

x 1.4

Inthisformula: T, =2x Ty
From above: Use W1507FA-4G-C5T20
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[Drill 2]

Processing table for special
machines

-
CLE
|

Fig. I-15:3

* Design conditions

@ Table design specifications

Table mass: m, = 1000kg

Mass of the moving item: m, = 600kg

Maximum stroke: S hax = 1000mm
Maximum speed: V max = 15000mm/min
Positioning accuracy: +0.035/1000 mm (no load)

* 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: 0.020mm (no load)
Required life expectancy: L, = 20000 h
(16" x 250 ™ x 10 ¥ x 0.5 " *rerren

Guide way (sliding) U =015

(friction coefficient)
Milling and drilling
AC servo motor

(N max = 2000rpm)

Processing:
Drive motor:

(2) Operating conditions

Table 11-15.2
) Axial load (N) [Feed speed[Use time
Operation . .
Cutting resistance | Sliding resistance [(MM/min)| ratio (%)
Rapid traverse 0 2354 15000 30
Light/medium
cutting 4000 2354 500 50
Heavy cuttingl 8000 2354 100 20

% Sliding resistance: F, = (1000 +600) x0.15 x 9.80665
= 2354(N)
% Ignore inertia at time of acceleration/deceleration
because their time ratios are small.

Selection of basic factors
(1) Selection of accuracy grade
Accuracy grade should be in the range from C1 to Ct5
according to "Table I-4+1 Precision grades of ball
screw and their applications” on Pace B17.
Assuming that the screw length Ls is:

L, = Maximum stroke + nut length + margin

=1000 = (200) + (100) = 1300

From "Table I-1e2 Permissible lead accuracy” on
Paae B44€, the accuracy which satisfies required
function is possibly:

Accuracy C3 grade

e, = £0.029/1600(mm)

U, = 0.018(mm) Therefore select C3 Grade.
Considering importance on the volume of lost
motion, select Z code (axial play 0 and less) for axial
play.

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

V, 15000
= max = ZEFE =
S 5000 7.5(mm) B
Larger lead would be beneficial for feed speed. Butjil
from the view of the control system (resolution), limit

the lead to 8 mm or 10 mm.

(3) Selection of screw shaft diameter

According to "TableI-4+5 Standard stock ball screws:
Combinations of shaft diameter and lead" on 2age
B1€, shafts whose lead is 8 mm or 10 mm are in the
range of 12 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 1000 mm, the maximum stroke in request.

Primary selection:
Standard ball screw in stock
Shaft diameter: 32, 36, 40, 45, 50 mm
Lead: 8,10 mm
Stroke: 1000 mm
grade: C3
Axial play code: Z
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Determining if the required item is in standard
stock

Giving consideration to delivery time and price, select
from the standard series.

C3 grade chosen in the Primary selection was not
found in the standard series. Let us check whether
there is a C3 grade among ball screws to order.

[3] Finding out whether C3 grade is among the
custom made ball screws.

Since C3 grade was the only missing item in step [2,
select a custom made ball screw with accuracy grade
c3.

Second selection:
Custom made ball screw
Shaft diameter : 32, 36, 40, 45, 50 mm

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

Axial play : z

[4] Selection of screw shaft diameter, lead, and nut
(1) Checking dynamic load rating

Obtain required load carrying capacity of each lead
through load conditions.

Table I-153
Operating| Axial load |Rotations per minute (rpm) | Use time
condition (N) 1=8 1=10 ratio (%)
Rapid traverse| F,=2354 N,=1875| N,=1500 t,=30
Lo " F,=6354 | N;=62.5 | N,=50 £=50
Heawy cutting | F,=10354 | N,=12.5 | N,=10 t,=20

Obtain mean load F,,, and mean rotational speed N,,
from Formulas [I-11) and (I-12) on Page B46. :

Table I-15+4
Lead (mm) 8 10
Mean load F, (N) 3122 3122
Mean rotational speed N,, (rpm) 596 477

Required load carrying capacity is:
From Formulas 'I-8) and (I-9) on Page B461:
C, = (60N, * L)« F, ¢ f,x10%(N)
Therefore: L, = 20000(h)
f, =12
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Therefore:
I =8(Mmm)eeeeeeC, = 33500(N)
I =10(mm)eee...C, = 31100(N)

(2) Selection of the nut

Assuming that the design requires more importance
on rigidity than on lost motion :

* T Type (Tube recirculation system standard ball
screw)

* Model: DFT (Pages B337-B342)

* Number of turns of balls : Select from 2.5 turns 2
circuits or 2.5 turns 3 circuits

Table I-15.5 Ca:(N)

Shaft Lead 8 mm Lead 10 mm
diameter|2.5 turns 2 circuits | 2.5 turns 3 circuits | 2.5 turns 2 circuits | 2.5 turns 3 circuits

32 | 31700 1[46300]

36 1149300

40 | 34900 | T 52000('|

45 || 54200 | 76800

50 | 38700 _| _54900__| 57700__| 81800

Third selection: In the range surrounded by the
dotted lineC__Jin Table I-15¢5

(3) Checking permissible rotational speed
@ Critical speed
Calculate based on rapid traverse speed. Ball screw
rotational speed at each lead is:
I =8(mm)e«.e«..1875(rpm)
| =10(mm) ««.+1500(rpm)
From Formula (IL-7) on Page B455:

2
dr 2 # x 107(mm)
In this formula:
L = Maximum stroke + nut length/2 + shaft end
extra length
= 1000 +100 +200 = 1300(mm)
f =21.9 (Fixed -- Fixed)
Therefore:
I =8(mm)e«««eed =14.5(mm)
I =10(mm)e««««d = 11.6(mm)
@ d,,* nvalue
From Formula Table I-3.1 on Page B45¢:

70000
>
d, 2 n
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Therefore: | =8(mm).....d, = 37.8(mm)

I =10(mm)«««««d, = 46.7(mm)
* Please consult NSK if it is necessary to use at
d,, +n >70000.

Fourth selection: In the range surrounded by the
solid-line in Table L-15¢5

(4) Checking rigidity of the ball screw system

Set the lost motion of the ball screw system (screw

shaft, nut and support bearing) at 80% of the

specified value. Then calculate the system rigidity.
20(um) x 0.8 = 16(um)

At this time, the single-direction elastic deformation

of the major factors of ball screw system becomes

half.

AL = 8(um)
Fal2 Fa Fal2
= dr'j = =
Ls/2 Ls/2
Ls=1300
Fig. I-15+4

@ Rigidity of the screw shaft: Ks (Elastic
deformation: ALs)
Calculate at the screw shaft center where axial
deformation becomes the largest.
From Formula (I-20) on Page B465:
T-dr?-E
Ls
Fa - FasLs
Ks Tledr?-E

Ks = x 10° (N/um) (Fixed -- Fixed)

ALs = X 103(um)

In this formula:
Fa: Sliding resistance (Fa = 2354N)
Calculation result is shown in Table I-15.7

(2) Rigidity of the nut: Kv (Elastic deformation: AL,)
Set about 1/3 of the maximum axial load as the
preload value.

_ Fu _ 10354
Fo = 3 - 3

= 3452 -  3500(N)

From Formula 'I-23) on Page B467:
Rigidity at this time:
Fo 3500

Ky =0.8x K T C = O.8xKOlc (N/pm)
- _hR
AL, = K.

In this formula:
C., K: Values listed in the dimension table
F.: Sliding resistance (Fa = 2354N)
Calculation result is shown in Table I-15¢7.
(3) Rigidity of the support bearing: K; (Elastic
deformation: ALg)
The bearing is thrust angular contact ball bearing for
ball screw support (TAC Series). Assume each shaft
diameter is as shown in Table I-15+6 (Refer to Page
B301).

Table I-15+6
Shaft diameter Bearing code
32 25TAC62BDF
36 25TAC62BDF
40 30TAC62BDF
45 35TAC72BDF B

Refer to Page B303 for rigidity K, of each bearing 188
(axial spring modulus).
_ Fa
AL, = 2K,
Calculation result is shown in Table I-15¢7.

Table I-15¢7
Unit: N/gm, ym

Nut model [Screw shaft Nut  [Support bearing[Total
number K, AL | K, AL,| K. AL, | AL
DFT3210-5 |347 | 6.8 | 839 | 2.8 10.8

1000| 1.2 ——
DFT3610-5 [460 | 5.1 | 907 | 2.6 8.9

DFT4010-5 |589 | 4.0 |973| 2.4 |1030| 1.1 | 7.5

DFT4510-5 1050 2.2 6.2
772 | 3.0 1180| 1.0
DFT4510-7.5 1375| 1.7 5.7

In consideration of expense, the following is selected.

Nut model code of the selected ball screw:
DFT4010-5
Shaft diameter: 40 mm
Lead : 10 mm
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Selection of screw shaft length

Screw shaft length

L, =Maximum stroke + nut length + margin
=1000 + 193 +100 = 1293 - 1300mm

(5] Checking basic safety

(1) Permissible axial load

L=1210

193

Ls=1300
Fig. I-15.5

Bucking load
Calculate at: P=10354(N), L = 1210 (N)

Bearing supporting condition: Fixed - Fixed support
1/4

2 2 14
S[P-L -{ | 10354 x 1210 ]
dr_l:lm x10D 0 199 x 10 0

= 16.6(mm)
Result: Acceptable

(2) Checking permissible rotational speed
a) Critical speed
CL’E x 10" = 21.9x %x 10’

% 5140 = 1500(rpm)

n = fe

b) dm « nvalue
dm - n =41 x 1500 = 61500 = 70000
Result: Acceptable

(3) Checking life

L, =S Hyiorx 2t
' OfeFn O 60 N,

= 95000 = 20000(h)
Result: Acceptable

[6] Check whether the following factors satisfy
requirements

(1) Checking accuracy

* Positioning accuracy *0.035/1000 mm stroke

From “Table I-1+2 Tolerance ot specified travel and
travel variation” on Paae B44t:
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Accuracy grade : C3e
e, = £0.0351/1600(mm)
v, = 0.018(mm)

» 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
bearing. Also, adjust the travel compensation of the
specified travel by a volume equivalent to 3°C
temperature rise.

@ Thermal elongation : AL,

From Formula (IL-1) on Page B447:

AL,= p-6- L =12.0x 10° x 3 x 1300 = 0.047(mm)

@ Pre-tension force : F,

AL, E+ Tt dP?
F, =ALsKs= HT
_ 0.047 x 2.06 x 10° x Tix 34.4
- 4 x 1300
6922 - 6900(N)

Travel compensation : —0.047/1300(mm)
6900(N)

Tension (elongation) volume : 0.047(mm)

Pre-tension force :

« Selection of support bearing

Assuming that the ratio of basic dynamic load rating
of support bearing (Ca) and pre-tension force (F,) is
E:

Select a bearing which generally satisfies:

€ =FIC,; <0.20

Design the bearing supporting configuration to which
pre-tension force is applied in such way that the axial
load is received by the duplex combination or more.
Please consult to NSK when one bearing must
sustain the pre-tension load.

Table 1I-15.7
Bearing reference number Cy(N) &
30TAC62BDF 29200 0.23
30TAC62BDFD 47500 0.14

Selected support bearing: 30TAC62BDFD
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(2) Checking drive torque

Selection of driving motor

(Required specifications »

Motor rotational speed : 1500rpm
Time to reach maximum speed :Under 0.16 sec
(At time of rapid traverse)

@ Load (converted to the motor load)

From Formula I-31)and (I-32)on Page B47C:

Screw shaft
_ TV o, _ Tx7.8x10° .
J = 3 D'« L = 32 X 4" x 155
= 30(kg » cm2)
Moving part

BT

= 40(kg - cm?)
Coupling

J. = 10(kg - cm?) --- assumed
Total
J. =80(kg-cm?) - 80x10%kg-m?)
@ Driving torque
From Formula (I-29) on Page B470:
Driving torque at time of constant speed is:
From Formula (IL-29) on Paae 4/0:
=T, *T+T,
In this formula:

_ Fa-l
Ta = 211,
T, =0.014F0 { dm -1
n, =09

Refer to the startina toraue value on Paae B303:
T, =33+33=66 (N .cm)

At time of rapid traverse

T = 2354 x 1
. 2T1x 0.9

580(N-cm) — 580 x 10%(N - cm)

+0.014 x 35004 4.1 x 1 + 66

At time of heavy cutting

_ 10354 x 1
2T1x 0.9

1995(N.cm) - 1995 x 10°(N - cm)

T +0.014 x 3500 { 4.1 x 1 + 66

@ Selection of the motor

( Selection conditions )

Maximum rotational speed : N, = 1500(rpm)
Motor rating torque : Tw> T(N +m)
Motor's rotor inertia : Jw = J./3(kg - m?)
Based on this, select AC servo motor as below.

Motor specifications
Rating power output: W, = 1.8(kW)
Maximum rotational speed:

Ny = 1500(rpm)

Rating torque: Tw =225(N.m)
=225 x 10’(N+ cm)
Rotor inertia: Ju =190 x 10%(kg . m?)

=190(kg -+ cm?)

@ Checking time to reach maximum speed:
(J.+Jy) X 2TIX N
(Tw-T,) x 60
_(80 x 10" + 190 x 10 x 2TTx 1500
(2 x 22.5-572 x 10%) x 60

=0.15 = 0.16(sec)
In the above, T,, =2 x Ty

t.= x 1.4

x 1.4
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[Drill 3] Cartesian coordinates type
robot Z axis (vertical axis)

—2 [

—1

=
Sliding resistance

g

Fig. 1I-15.6

Design conditions
@ Design specifications

Mass of the traveling item : m = 300kg
S max = 1500mm
V max = 10000mm/min

Maximum travel :
Rapid traverse speed :
Repeatability :
Required life :

Nut:
Guide way (rolling) :

Drive motor :

Environment :
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0.3mm
L, = 24000h

(16 ™" x 300 “* x 5

Screw shaft supporting condition :

Fixed -- Simple support

Flanged single nut

(1 =0.01 (friction
coefficient)

AC servo motor (Nmax =

Slightly dusty

1000rpm)

§ S4=200mm Sp=1200mm
@ u=0.2 N )
t,=1.0 v=10m/min
z =0.2
3 ] 5
(2}
<
Jloe ICEC
] 1,=0.2
] 2 t=7.0
2 1:=0.2
o _ .
v=10m/min tl\,tz_‘[a f ts f
5s
5s X 6 times 20s
t=50s/Cycle
Fig. I-157

Selection of basic factors

(1) Selection of accuracy grade

There is no listing concerning this system in ‘Table
I-4¢1 Precision grades of ball screw and their
applications"” on Page B17.

A rolled ball screws in R Series, which is standard in
stock, can be a candidate according to  repeatability
0.3 mm" and "Mass of the traveling item 2940 (N)."

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

Vi — 10000

1= ST
Niax 1000

Select a lead which is larger than 10 mm.

=10(mm)

(3) Selection of screw shaft diameter

According to "Table I-4+8 Rolled ball screw:
Combinations of screw shaft diameter and leads” on
Page B21, the shaft diameters whose lead is more
than 10 mm are in the range of 12 mm to 50 mm.

(4) Selection of stroke

According to 'Table I-4¢10 Maximum stroke range of
standard stock rolled ball screws” on Page B22 the
shaft diameter which satisfies maximum stroke is
between 15 mm and 50 mm.

Primary selection: Rolled ball screw, standard in
stock
Shaft diameter :15 ~ 50(mm)
Lead : 10(mm)
Stroke : 1500(mm)
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Find out if the required item is standard stock.

In consideration of delivery time and price, select
from the standard R Series (rolled ball screws). Select
from Flanged single nuts.

Second selection : Rolled ball screw,
standard in stock

15, 16, 20, 25, 32
36, 40, 45, 50(mm)
10(mm)

1500(mm)

Shaft diameter :

Lead :
Stroke :

Checking basic safety

(1) Checking allowable axial load

@ Calculation of allowable axial load (see Fig. I-15+7.)
Acceleration at accelerating/decelerating time is:

0. = gor = 5002 833mm/s) = 0.833(ms)

D, ® eeeeeees F, = mg-ma=2690(N)
@,® ¢eveenes F, = mg = 2940(N)
@, @eeeeeees F, = mg+ ma= 3190(N)

(2) Bucking load

Use values below.

P =3190(N), L = 1600 (mm)

Bearing supporting condition is common Fixed --
Simple support.

From Formula (I-2) on Page B451:

P. L’ < f _ 03190 x 1600’ f
ED— 4 = 4‘
d,_D x 10 00 100 x 10 0
= 16.8(mm)
(2) Checking permissible rotational speed
@ Critical speed
Use values below.
n=1000 rpm, L = 1600 mm.
From Formula (I-7) on Page B455:
2 2
q = n-fL X107 = 1000 x 1600 < 107

15.1
= 17(mm)

@ dm « nvalue
From Table I-3.1 on Paae B458:

d < 50000 _ 50000
"= n 1000
= 50(mm)

* Please consult NSK if d,, « n >50000 is required.
(3) Selection of screw length

L= Strloke + nut length + margin T shaft end length

Screw section length
= 1500 + 100 + 100 + 200 = 1900 < 2000(mm)

Normally, Ls/d (screw length/shaft diameter) = 70 is
recommended.

g2 L - 190

) ) =271

Third selection: Rolled ball screw, standard in stock
Shaft diameter: 32, 36, 40, 45, 50 (mm)

Lead: 10 (mm)

Stroke: 1500 (mm)

(4) Checking life (dynamic load rating)
Determine required load carrying capacity from load
conditions.

Table I-15-8
Operating | Axial load |Rotational speed| Use time
condition (N) (mean)(rpm) (s)
@, ® F,=2690 N,=500 t=1.4
@, ® |F72940 | N=1000 |4=13.0 A
®, @ | F=3190 N;=500 t=1.4

Calculate mean load F,, and mean rotational speed
N, from Formulas 'I-11) and (I-12) on Page B461:
Required load carrying capacity is:

E :DFla.Nl'ta+F23.N2'tb+F33'N3'tc |-L13

" D Nye N, |:|
= 2940(N)

Nz NN Ne L

t

288(rpm)

From Formulas 'I-8) and (I-9) on Page B461:

C., = (60N, » L)+ F, « f, x 107(N)
= (60 x 288 x 24000)"° x 2940 x 1.2 x 10”
= 26300(N)
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Checking static load rating

Cw =Fmaxx £=3190x2
= 6380(N)

In consideration of expense:

[4] Selection of nut

Select a "standard nut with a flange and a seal (
Brush-seals contained inside)" based on the necessity
as well as on the environmental conditions.

Fourth selection :
Rolled ball screw, standard in stock

Shaft diameter : 32(mm)
Lead : 10(mm)
Stroke :

Turns of balls and circuit number : 2.5x2
Screw length : 2000(mm)
Basic dynamic load rating : 35700(N)

B-II-16 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 catalogue.
If you need detailed technical data, other than

Selected ball screw:Nut assembly RNFTL3210A5S
Screw shaft RS3210A20

described in this catalogue, 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 I-161 NSK Motion & Control (technical journal) : Issues relating to ball screws (1980-)

No. Issued Date Content

No.1 Sep.1996 Noise Level of Precision Ball Screws

No.2 Dec.1997 Ball Screw for High Speed Machine Tool (Product introduction)
No.4 May.1998 Recent Technical Trend in Ball Screws

B493



	Top index
	B-I Selection Guide to NSK Ball Screw
	1. Features of NSK Ball Screws
	2. Structure of a Ball Screw
	B-I-2.1   Ball Recirculation System
	B-I-2.2   Preload system

	3. Ball Screw Series
	B-I-3.1  Ball Screw Classification
	B-I-3.2   Ball Screw Series
	(1) Standard stock series (immediate delivery, low-price)
	(2) Custom made ball screws: Standard ball nut series
	(3) Custom made ball screws: Application oriented nut series
	(4) Special ball screws


	4. Procedures to Select Ball Screw
	B-I-4.1   Flow Chart for Selection
	B-I-4.2   Accuracy Grades
	B-I-4.3   Axial Play
	B-I-4.4  Screw Shaft Diameter, Lead, and
	(1) Standard stock series
	Table I-4•4   Lead classification
	Table I-4•5   Standard stock ball screws: Combinations of screw shaft diameter and leads
	Table I-4•6 Maximum stroke of standard stock ball screws (A and S series)
	Table I-4•7  KA Series: Combinations of shaft diameter and leads
	Table I-4•8   Rolled ball screw: Combinations of shaft diameter and leads
	Table I-4•9 Range of maximum stroke of the stainless A series (KA series)
	Table I-4•10 Maximum stroke range of standard stock rolled ball screw

	(2) Custom made standard series
	Table I-4•11   "Combinations of screw shaft diameter and leads for typical ball screw"


	B-I-4.5    Manufacturing Capability for Screw Shaft
	B-I-4.6   Outside Shapes of Ball Nut
	(1) Flange shape (Fig. I-4•1)
	(2) Shapes of nut cross section (Fig. I-4•2)

	B-I-4.7   Shaft End Configuration
	(1) Standard shaft end dimensions
	(2) Shaft end configuration of rolled ball screw


	5. When Placing Orders
	B-I-5.1   When Ordering Standard Series
	(1)  Example of reference number of A/S Series ball screw
	(2) Example of reference number of V Series ball screw
	(3) Example of reference number for a rolled ball screw

	B-I-5.2   When Ordering Custom Made Ball Screws
	(1) Specification number
	(2) Reference number
	Fax Order Form
	NSK Ball Screw Technical Data Sheet (example)
	NSK Ball Screw Technical Data Sheet (example)



	6. Dimension Table and Reference Number of Standard Stock Ball Screws
	B-I-6.1  A Series
	A Series: Finished shaft end
	(Fine lead)   Dia. 4, Lead 1 MPFD, MSFD
	(Fine lead)   Dia. 6, Lead 1 MPFD, MSFD
	(Fine lead)   Dia. 8, Lead 1 MPFD, MSFD
	(Fine lead)   Dia. 8, Lead 1.5 MPFD, MSFD
	(Fine lead)   Dia. 8, Lead 2 MPFD, MSFD
	(Fine lead)   Dia. 10, Lead 2 MPFD, MSFD
	(Fine lead)   Dia. 10, Lead 2.5 MPFD, MSFD
	(Fine lead)   Dia. 10, Lead 4 PFT, SFT
	(Fine lead)   Dia. 12, Lead 2 MPFD, MSFD
	(Fine lead)   Dia. 12, Lead 2.5 MPFD, MSFD
	(Fine lead)   Dia. 12, Lead 5 PFT, SFT
	(Fine lead)   Dia. 12, Lead 10 LPFT, LSFT
	(Fine lead)   Dia. 14, Lead 5 PFT, SFT
	(Medium lead) Dia. 14, Lead 8 LPFT, LSFT
	(Medium lead) Dia. 15, Lead 10 LPFT, LSFT
	(High helix lead) Dia. 15, Lead 20 UPFC, USFC
	(Fine lead)   Dia. 16, Lead 2 MPFD, MSFD
	(Fine lead)   Dia. 16, Lead 2.5 MPFD, MSFD
	(Fine lead)   Dia. 16, Lead 5 PFT, SFT
	(High helix lead) Dia. 16, Lead 16 LPFT, LSFT
	(Ultra high helix lead) Dia. 16, Lead 32 UPFC, USFC B81
	(Fine lead)   Dia. 20, Lead 4 PFT
	(Fine lead)   Dia. 20, Lead 5 PFT
	(Medium lead) Dia. 20, Lead 10 LPFT, LSFT
	(High helix lead) Dia. 20, Lead 20 LPFT, LSFT
	(Ultra high helix lead) Dia. 20, Lead 40 UPFC, USFC
	(Fine lead)   Dia. 25, Lead 4 PFT
	(Fine lead)   Dia. 25, Lead 5 PFT
	(Fine lead)   Dia. 25, Lead 6 PFT
	(Fine lead)   Dia. 25, Lead 10 PFT
	(Medium lead) Dia. 25, Lead 20 LPFT, LSFT
	(High helix lead) Dia. 25, Lead 25 LPFT, LSFT
	(Ultra high helix lead) Dia. 25, Lead 50 UPFC, USFC
	(Fine lead)   Dia. 28, Lead 5 PFT
	(Fine lead)   Dia. 28, Lead 5 ZFT
	(Fine lead)   Dia. 28, Lead 6 PFT
	(Fine lead)   Dia. 28, Lead 6 ZFT
	(Fine lead)   Dia. 32, Lead 5 PFT
	(Fine lead)   Dia. 32, Lead 5 ZFT
	(Fine lead)   Dia. 32, Lead 6 PFT
	(Fine lead)   Dia. 32, Lead 6 ZFT
	(Fine lead)   Dia. 32, Lead 8 ZFT
	(Fine lead)   Dia. 32, Lead 10 ZFT
	(Fine lead)   Dia. 32, Lead 10 DFT
	(Medium lead) Dia. 32, Lead 25 LPFT, LSFT
	(High helix lead) Dia. 32, Lead 32 LPFT, LSFT
	(Fine lead)   Dia. 36, Lead 10 ZFT
	(Fine lead)   Dia. 36, Lead 10 DFT
	(Fine lead)   Dia. 40, Lead 5 ZFT
	(Fine lead)   Dia. 40, Lead 8 ZFT
	(Fine lead)   Dia. 40, Lead 10 ZFT
	(Fine lead)   Dia. 40, Lead 10 DFT
	(Fine lead)   Dia. 40, Lead 12 ZFT
	(Fine lead)   Dia. 40, Lead 12 DFT
	(Fine lead)   Dia. 45, Lead 10 ZFT
	(Fine lead)   Dia. 50, Lead 10 ZFT
	(Fine lead)   Dia. 50, Lead 10 ZFT


	B-I-6.2   KA Series: Ball Screws Made of Stainless Steel
	 A Series: KA (Stainless steel) Finished shaft end
	(Fine lead)   Dia. 6, Lead 1 MPFD
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