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(3) Arrangement of sensor unit

1. Unit

(Example of assembly)

Magnet yoke
@ Meanaty

2-¢3.5thru

i

18

Spacer

27
Mold part 12 ) 4.4
Moldpart_ | 12, S
.
> W€ «©
o 2.6 1
2-¢3.1hole ~ §
C Senser
- 2-M3X0.5
ml Tap thru
o
\ = o =
b 18
Nut of sensor-mountin
® 9 @

*« Amagnet yoke may be sold alone.

For MCHO06 : MC-SRH06-MG
For MCHO09 : MC-SRH09-MG
For MCH10 : MC-SRH10-MG
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Quantity Notec
MC-SRH06-00 MC-SRH06-01 MC-SRH06-02
No Part name
MC-SRH09-00 MC-SRH09-01 MC-SRH09-02
MC-SRH10-00 MC-SRH10-01 MC-SRH10-02
) Sensor (a-contact point) 3 1
Sensor (b-contact point) 3 2
@) Magnet yoke 1 1 1
® Nut of sensor 3 3 3 M3
@ Spacer 3 3 3
e ; ; T e
® | mashine scrow with fiat washer 6 6 6 M3x8

1. Sensor unit consists of parts D to ® listed in the above table.

2. Sensor rail that is required for sensor installation must be ordered separately because its length depends on stroke of
Monocarrier. Specify length L2 refereeing to the reference number of Monocarrier.
3. We provide a sensor and magnet yoke alone.

2. Sensor rail (White alumite treatment)

¢

I

I
7o)
&
o)
&

X

Sensor rail (MC-SRL- % % % %)

Reference number: MC-SRL-**x*

(** is the same as rail dimension L2. Length of a Monocarrier MCH06010HO5K is 200 mm. Therefore the reference number of the sensor rail is MC-SRL-0200)

Quantity
Part name Notes
MC-SRL- % % * *
Sensor rail 1
® |Cross recessed pan-head machine screw 2 M3 X5
@ |Cross recessed pan-head machine screw 1 M3 X5
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C-II-6. 3 Cover Unit Dimension (White alumite treatment is a standard feature.)
Cover unit for MCHO06

4-M8x1.25 thru 97

4-M5x0.8 thru 54

30

Tht

0
«©
) [
F — __ _— = = I
?;‘ wn @‘ |- - It - i B :, Il — 1 ;
_ ! __ - — ]
No Part name Quantity . Strokg Reference number L . Strokg Reference number L
@® Top cover 1 Single slider Single slider
Carriage 1(2) 50 MC-HV06005-00 170 400 MC-HV10040-00 610
Spacer(simple support side) | 1 100 MC-HV06010-00 220 500 MC-HV10050-00 710
Hex. socket head cap screw 4 (8) 200 MC-HV06020-00 320 600 MC-HV10060-00 810
Thin flat head screw | 4 300 MC-HV06030-00 420 700 MC-HV10070-00 910
6 [Hexagon socket head cap bolt| 2 400 MC-HV06040-00 520 800 MC-HV10080-00 1010
Quantities in parenthesis are for double 500 MC-HV06050-00 620 900 MC-HV10090-00 1110
slider 1000 MC-HV10100-00 1210
' 1100 MC-HV10110-00 1310
1200 MC-HV10120-00 1410
Cover unit for MCH09
81
4-M5-0.8 thru 46 4-M6x1.0 thru Cover unit for double sliders (made to order)
30
MCHO06
—Stroke | Ref b L length
Double slider eference number (Top cover length)
100 MC-HVO6010D00 320
200 MC-HV06020D00 420
300 MC-HVO6030D00 520
400 MC-HV06040D00 620
MCHO09
—Stroke | Ref b L length
Double slider eference number (Top cover length)
150 C-HV09015D00 464
250 C-HV09025D00 564
350 C-HV09035D00 664
450 C-HV09045D00 764
N ‘ 650 MC-HV09065D00 964
@ MCH10
©
¥ % Reference number L (Top cover length)
== == == 250 MC-HV10025D00 610
Stroke 350 MC-HV10035D00 710
Single slider Reference number L 450 MG-HV10045D00 810
= 0 550 MC-HV10055D00 910
ggg mg_:xggggg_gg igi 650 MC-HV10065D00 1010
400 MC-HV09040-00 564 750 MC-HV10075D00 1110
850 MC-HV10085D00 1210
500 MC-HV09050-00 664
950 MC-HV10095D00 1310
600 MC-HV09060-00 764 1050 MG-HV10105D00 1410
800 MC-HV09080-00 964

C53
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C-II-6.4

Intermediate Plate (White alumite treatment)

o Please ask NSK for a motor that is not listed in the compatible motor list.
e In case of a motor indirect mount, please consult with NSK.
e Be sure to align the centerlines when installing the motor.

Motor Bracket for MCHO06 and MICL06

Reference number : MC-BKH06-145-00

Reference number : MC-BKH06-146-00

35 Intermediate plate 35 Intermediate plate
0 40 10
e | = L
= | = ‘
= g5 19 @\/f)\, ¢ = g5
¢ N ¢4 ®
f— ; _— 4,7‘4; - prm— ; _— *7<3;
4-M3x0.5 Depth 6 4-M4x0.7 Depth 10
PCD45 90° equally spaced PCD46 90° equally spaced
Compatible motor
Maker Motor models
Compatible motor Yaskawa SGMAH-A5(50W)
Maker Motor models Electric Corp. | SGMAH-01(100W)

Matsushita Electricy MSMA3A(30W), MSMABA(50W)
Industrial Co., Ltd.| MSMAOQ1(100W)

Mitsubishi | HC-MFS053(50W), HC-MFS13(100W)
Electric Corp. | HC-KFS053(50W), HC-KFS 13(100W)

Reference number : MC-BKH06-231-00

Intermediate plate
30 42
5 | 31

Reference number : MC-BKH06-250-00

Intermediate plate
34 60
2

4

Motor Bracket for MCHO09

NSK

Reference number : MC-BKH09-145-00
MC-BKH09-146-00

4-M3x0.5 6 deep

PCD45 90° equally spaced
(MC-BKH09-145-00)
4-M40.7 dill thru

PCDA46 90° equally spaced
(MC-BKHO9-146-00)

plate

Reference number : MC-BKH09-170-00
MC-BKH09-170-01

4-M5x0.8 10 deep
PCD70 90° equally spaced
plate (MC-BKH09-170-00)
4M4x0.7 Depih 8
PCD70 90° equally spaced
(MC-BKH09-170-01)

Compatible motor Compatible motor
Reference Maker Motor models Reference Maker Motor models
MC-BKH09-145-00 | Matsushita Electic | MSMABA(50W) Yaskawa | SGMAH-02(200W), SGMAH-04(400W)
Industrial Co, Ltd. | MSMAOQ1(100W) MC-BKHoo-17000  LElectric Corp. | SGMPH-01(100W)
Yaskawa SGMAH-A5(50W) Mitsubishi | HC-MFS43(400W), HC-MFS23(200W)
MC-BKH09-146-00 Electric Corp. | SGMAH-01(100W) Electric Corp.| HC-KFS43(400W), HC-KFS23(200W)
Mitsubishi | HC-MFS053(50W), HC-MFS13(100W) MC-BKH09-170-01 | Matsushita Electric | MSMA02(200W), MSMA04(400W)
Electric Corp.| HC-KFS053(50W), HC-KFS13(100W) Industrial Co., Ltd. | MQMAOQ1(100W)

Co., Ltd.

UMK24*, CSK24*, PK24*

«({ 1
£* o ‘ ﬁ// | o g
—= ry e g
$ ¢ S | Q//
! s 4-M4><0.7‘Depth 9
4-¢3.5 thru
¢6 Depth 3.5 from reverse side Compatible motor
Maker Motor models
Compatible motor Oriental Mot AS66, ASC66
Maker Motor models ”%r;audo or UPK56%, PK56*
Oriental Motor AS46, ASC46, UPK54* T CSK56*, CFK56*
PK54*, CSK54%, CFK54* Matsushita Electric

MUMS02(200W), MUMS04(400W)

Industrial Co., Ltd.

Reference number : MC-BKH09-231-00

Intermediate plate
415 4-635thru
96 Depth 3.5 from reverse side

Reference number : MC-BKH09-250-00

Intermediate plate
435 4-M4x0.7 drill thru

31
=l =l
oo e
| |
Compatible motor
Compatible motor Maker Motor models
Maker Motor models Oriental Motor| AS66, ASC66, UPK56*

AS46, ASC46, UPK54*
PK54*, CSK54*, CFK54*
UMK24*, CSK24*, PK24*

Oriental Motor
Co., Ltd.

Co., Ltd. PK56*, CSK56*, CFK56*

Matsushita Electric

Industral Co, L. MUMS02(200W), MUMS04(400W)

Diameter of ball screw shaft end to install a pulley for indirect motor mount of MCH06

Allowable belt tension in case of indirect motor mount; L=5 and F=60N in the figure

2x2-M3x0.5 depth5
(2 each on both sides)

below.

16
IS
£

$17
Lock nut diameter

gons o

44

34
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4-M4x0.7 depth10

Diameter of ball screw shaft end to install a pulley for indirect motor mount of MCH09

Allowable belt tension in case of indirect motor mount; L=5 and F=125 N in the

figure below.

2x2-M3x0.5

depth6 (2 each on both sides) \

41008 002

85

$22
Lock nut diameter
40

© K ©
\

s

255

+ ol

€]
| 4

4-M4x0.7 depth8

C56
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Motor Bracket for MCH10

Reference number : MC-BKH10-170-00

MC-BKH10-170-01

4-M5x0.8 Depth 10

PCD70 90° equally spaced
Intermediate plate (MC-BKH10-170-00)

4-M4x0.7 Depth 8
45 PCD70 90° equally spaced
10, (MC-BKH10-170-01)

N
I

Reference number : MC-BKH10-190-00
MC-BKH10-190-01

4-M6x1.0 Depth 12
) PCD90 90° equally spaced
Intermediate plate MO.BKEH0-190.00
55 4-M5x0.8 Depth 10
PCD90 90° equally spaced
’—7 (MC-BKH10-190-01)

%

071
0

J__ ———H1
s
Compatible motor Compatible motor
Refi Ref
eterence Maker Motor models eterence Maker Motor models
Yaskawa | SGMAH-02(200W), SGMAH-04(400W) Yaskawa | SGMAH-08(750W), SGMPH-02(200W)
' 170.00  |Electric Corp. | SGMPH-01(100W) y 100.00 | Electric Corp. | SGMPH-04(400W)
MCBKHITO00 it subishi | HCMFSAI400W), HC-MFS231200W) MESKHIOIH P\ itsubishi | HC-KFS73(750W)
Electric Corp.| HC-KFS43(400W), HC-KFS23(200W) Electric Corp.| HC-MFS73(750W)
Matsushita Electric | MSMAO02(200W), MSMAO4(400W) Matsushita Electric
MC-BKH10-170-01 Industral o, Ltd. | MQMAO1(100W) MC-BKH10-190-01 Industial Co, L. MSMAO08(750W)

Reference number : MC-BKH10-250-00

Intermediate plate 4-M4x0.7 Depth 8
43 50
8

HiEp
il

Reference number : MC-BKH10-270-00

Intermediate plate
50 4-M6x1.0 Depth 15
18] 70

L/ |
] 49 - Pp
i

961
80
70

Compatible motor

Compatible motor

Industrial Co., Ltd.

MUMS02(200W), MUMS04(400W)

Maker Motor models Maker Motor models
Oriental Motor| AS66, ASC66, UPK56*, UFK56* Oriental Motor| AS98, UPK59*, UFK59*

Co., Ltd. PK56*, CSK56*, CFK56* Co., Ltd. PK59*, CSK59*
Matsushita Electric Matsushita Electric

MUMS08(750W)

Industrial Co., Ltd.

Diameter of ball screw shaft end to install a pulley for indirect motor mount of MCH10

Allowable belt
tension in case of

indirect motor —
mount; L=5 and _
F=215 N in the figure T

right.

C57

2x2-M3x0.5 depth6 26 33
(2 each on both sides)

425 [

Lock nut diameter @ |
@ o
— — of N
3
o

4-M5x0.8 depth10

3:
315

C-1V Technica
Description of Monocarrier®

C-1IV-1 Selection of Monocarrier

Select a model number of Monocarrier based
on stroke, assembly space and rigidity. (Refer to
Fig. IV-2.1 in the next chapter C-IV-2.)

\ 4

Select a ball screw lead referring to “C-1IvV-3
Allowable Speed” so that the maximum
rotational speed does not exceed the limit.

\

Study the loads to be applied to the linear guide
and obtain equivalent load Fe substituting them
for Equation (1) or (2) on Page C60. Then
calculate life of the linear guide.

\ 4

Obtain the equivalent load to the ball screw and
support unit based on the load conditions, and
then calculate life of ball screw and support uint.

C-IV-1. 2 Rigidity

ly

Center of
I'grarity

Fig. IV-2-3

NSK

C-IV-2 Rigidity

10
/ .
/ ’
8 / -
/ %
4
«/I
E / i3
26 7 7
- ,/,
c
2 4
& /7
g , Yy .
- / N
g £ MCMO3(L1,L2)
e / 0 — — MCMo3(L10.L12)
/ —— MCMO05
2l //' — —MCMO6 | —|
I MCM08
/
W/ - = MCM10

o0 250 500 750 1000 1250 1500 1750 2000
Load (N)

Fig. IV-2-1 Monocarriers rigidity in radial direction

12 \ \ \ \
_____ MCHOB (MCLOG)

Displacement (m)
N

4
.
.
0O 200 400 600 800 1000 1200 1400 1600 1800 2000
Load (N)

Fig. IV-2-2 Linear guide section rigidity in radial direction

Table IV-2-1 Rigidity of rail

Geometrical moment of inertia | Polar of inertia | Center of | Mass

X10*  (mm?) ofarea gravity | (kg/
X 10*(mm*)| (mm) [100m)

Ix ly Iz e w

MCMO03 0.30 33 0.22 4.5 0.18
MCMo05 0.78 1.4 0.53 6.0 0.31
MCMO06 2.14 26.1 2.64 7.0 0.57
MCMO08 5.90 81.0 5.10 9.2 0.88
MCM10 15.6 219 18.4 12.2 1.562
MCHO06 6.5 38.2 2.00 10.8 | 0.67
MCLO06 2.58 29.6 1.71 7.8 0.56
MCHO09 28.7 172 11.0 15.5 1.48
MCH10 54.0 307 17.0 18 1.73
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C-1Iv-3 Allowable Speed

Permissible Rotational speed of MCMO03

MCMO03
2000 ———— L e
- I I I I I
[ T T T T 1
E 150 s n st st s sl s
€ h
~ Ball acrew
B 1000 lead (mm)|
3 |
2]
o 500 — —— - ) |
g - [ m---- t=~o_ |
< T S B
0 | | | 1 —
0 50 100 150 200 250

Stroke (mm)
Permissible Rotational speed of MCM05 and MCH06

MCMO5. MCHO6

2000 =======—===—————p=————
H Ball ‘ 5
2 all acrew
€ 19001~ jead (mm) |~~~ ég I N |
5 .
< 1000 *::_*_*_:::}::_*_i:::::‘_ ********
3 <
@ | |
& I I
s B0 -—==—=—== Fr===me== =T
2 I
e 1
0 0 200

Stroke (mm)

Permissible Rotational speed of MCMO06, 08 and MCH09
MCM06. MCM08. MCHO9

1600+ ;
/:3\ Ball acrew
2 lead (mm)
E 1000[-------"
E I
T | 1T
o |
2 BOOF--——-—- T
T |
2 I
©
o |
I
0 0 200

Stroke (mm)

Permissible Rotational speed of MCM10 and MCH10
MCM10. MCH10

! i i
T [ [
1000F---~-~- J‘-————-‘»————A‘ —————
E Ballacrew| ?0 }
3
s lead (mm) 20 }
E S I deeon
- B00F--—-= Iy s IR |
@ I I I
2 | | |
@ I I I
2 I I I
% I I I
o« I I I
0 | ! I
0 200 400 600

Stroke (mm)

C-1v-4 Estimation of Life Expectancy
C-IV-4. 1 Life of Linear Guide

Select the reference number of Monocarrier based
on the required stroke, space or other factors.
Then, determine the ball screw lead so as to
ensure that the operating speed may fall within the
range of allowable speed as given in Fig.C-IV-3.
The allowable speed is to be determined from the
allowable rotational speed of ball screw.
The equivalent load (Fe) is determined by
substituting the load acting on the linear guide of
monocarrier (refer to Fig. V-4-1) for Eq. (1) (Eq. (2)
in case of the tightly coupled double-slider type).
Fe=Y,F,+Y,F, +Y:€M; +Y:E:M. +Y.EM, - - (1)
(In case of the single-slider)

= YEFV + Y;éFH + YREHdMR + ngdeF + YngdMy"'(z)

(In case of tightly coupled double-slider)

Fe

€r, €5, €y, €rys Epyy €4 Refer to Table V-4-1 and NV-4-2
F,, Fy: Load (N) acting on the slider

Mz, M., M,: Moment load (N-m) acting on the
slider

Yo, Yur Yo, Yo, Yy o Fy, Fy, €My, €M, E,M,,:
Among F,, F.,, €&:M,, E:M,, E,M,, the maximum
load is assumed to be 1.0, and others to be 0.5.

In case when the load acting on the slider may
fluctuate (In general, M., M, may fluctuate with
the acceleration/deceleration of slider), the mean
effective load is determined by Eq. (3).

Travelling distance L, under the equivalent load F,
Travelling distance L, under the equivalent load F,

Travelliﬁg distance L, under tl.1e equivalent load F,

1 3 3 3
Fm= 3 f(F 1L1+F2L2+ CETAS F,,L,,) ............... (3)

Fm: Mean effective load of fluctuating loads
L: Total travelling distance

The life of linear guide is calculated from Eq. (4).

(o 3
[=Lax [ ] .................................... (4)
fy* Fm

L Life of linear guide (km)

La Rated running distance (km)

C Basic dynamic load rating (N)

Fm Mean effective load acting on the linear
guide (N)

f Load factor (refer to TableIV-4-3.)

NSK

AL
wF
[T

12 S

%
:

Fig IV-4-1 Direction of load

Table IV-4.-1 Dynamic equivalent coefficience
Figures in parentheses ( ) are Dynamic equivalent coefficience in case of the Monocarrler without NSK K1

Model| MCHO06 MCH09 MCH10
Lead |B5. 10, 20|5. 10, 20| 10. 20
fo 48.3 34.5 28.6
fop 75.1 47.9 41.0
gy 75.1 47.9 41.0
€ 24.2 17.2 14.3
€ | 1.4 (13.2) | 8.11 (9.10) | 6.98 (7.82)
€. | 1.4 (13.2) | 8.11 (9.10) | 6.98 (7.82)

Table IV-4-2 Dynamic equivalent coefficience
Figures in parentheses ( ) are Dynamic equivalent coefficience in case of the Monocarrler without NSK K1

Mode| MCMO03  |MCMO05|MCMO06MCMO08|MCM10

Lead| 1.2 |10,125,10,20{5.10,20{5,10,20

€:|794 794|526 |455|325

€-(113.9/84.2 |81.3|65.1|48.38

€,(113.9/84.2 | 81.3 | 65.1 | 48.8

€ri] 39.7(39.7 | 26.3]22.7|16.3

€54 [17.1(20.6)14.2(16.4)|10.4(12.2)| 9.7011.5) | 7.6(8.6) | 7.1(8.0)

€4 [17.120.5)[14.2(16.4)|10.4(12.2)[ 9.7(11.5) | 7.6(8.6) | 7.1(8.0)

ce9 www.bergab.ru Bepr Ab bergab@ya.ru Ten. (495)-228-06-21, dakc (495) 223-3071 ceo
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When the estimated life does not clear the

required life, the mean effective life on the linear

guide is to be calculated again after the following

measures are taken:

1. Change from the single-slider type to double-
slider type.

2. If the change to double-slider type can not still
meet the requirement, use a larger sige
Monocarrier.

Table IV-4-3 Values of load factor f,

Operating conditions Load Factor f,,

At smooth operation with no mechanical shock | 1.0~1.2

At normal operation 1.2~1.5

At operation with mechanical shock and vibrations|  1.5~3.0

C-1V-4. 2 Life of Ball Screw and
Support Unit

The mean effective load is determined from the
axial loads.

For calculation of the mean effective load, use
Eq. (3).

Service life of ball screw, support unit is
calculated by Eq. (5).

L/X[f%]g ....................................... (5)

Lead of ball screw

Life of ball screw, support unit (km)

Basic dynamic load rating (N) of the ball

screw,support unit

Fm : Mean effective load (N) acting on the ball
screw, support unit

f, : Load factor (Refer to Table V-4.3.)

o~

°

If the life of ball screw/support unit can not meet
the required life, use the Monocarrier of larger
size.

Upon calculations as mentioned above,
selection of Monocarrier completed.

However, various calculation methods as stated
in this section can give only approximate
values. For more detailed calculation,
particularly in case when the life of linear guide
is shorter than the required one, please consult
with NSK.

C-1v-5 Example of Life Estimation

This section offers an example how to estimate
the life of Monocarrier based on the life of each
component.

1000mm/s

f
?J) 01 0.5 01

0.7

1. Use condition

Stroke 1600 mm
Maximum speed : 1000 mm/s
Load mass : 10 kg

Maximum acceleration : g =9.8 m/s?
Setting position : Horizontal
Operation profile : See above chart.

2. Selection of model size

2-1. Interim selection

Firstly, select a greater ball screw lead as the
maximum speed is 1000 mm/s. The interim
selection is MCMO0606H20K, a single slider
specification that has 20 mm lead ball screw
and stroke of 600 mm.

3. Estimation of life

3-1. Linear guide

3-1-1. Fatigue life

Multiply the load constant (Table IV-4 « 2,
single slider) to the result of the Equation (1) to
convert the load mass to a load force onto the

linear guide.
From above operation profile:
i) Constant speed Fe,=Y,F,=Y,W,=1-10 "

9.8=98N

ii) Accelerating  Fe,=Y,F,+Y,€:M,=0.5 -
100 - 9.8+1-65.1-0.1"
100=700N

iii) Decelerating Fe,=Y.,F,+Y,€.M.=0.5 -
10 - 9.8+1-65.1-0.1"
100=700N

Mean effective load Fm

Fm = 3\ (Fef L +Fe} L, +Fej L)

\ 600 ——(98°500+700%-50+700°-50 )

NSK

3
:( ¢ J><La
fW-Fm
3
_[ 15900 3. 5
1.2 .387
=8.02x10°km
3-1-2. Static safety factor
Divide the basic static load rating by the
maximum load.

£ G _ G _17000

= Fe " Fe, 387 7

3-2. Ball screw
3-2-1. Fatigue life
Obtain the axial load of each stage of operation
referring to the operation profile, then calculate
the mean load.
i) Forward/backward stroke at constant speed
(b and e in the operation profile above)
Fe,= - W-g=0.01"-10 - 9.8=0.98
ii ) Forward at acceleration/deceleration (a and f
in the operation profile above)
Fe,=Fe,+ma =101N
iii ) Backward at acceleration and deceleration (c
and d in the operation profile above)
Fe;=Fe,—ma =99N

Axial mean effective load Fm

Fm =3/- (Fef ‘L+Fe} L, +Fe}-Ly)

(0 98°-500+101%50+99° 50 )

3-2-2. Static safety factor
Divide the basic static load rating by the
maximum axial load.

Co _ G 7750

Fo=Fe~Fe,” 101 87

3-2-3. Critical speed

According to the table of allowable speed on
page C59, MCMO06 with 600 mm stroke is
possible to operate under the maximum speed
of 1000 mm/s.

3-3. Support unit
3-3-1. Fatigue life

et www.bergab.ru Bepr AB bergab@ya.ru Ten. (49%)-228-06-21, cakc (495) 223-3071 cez
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Use the axial mean load Fm = 55N, that is the
result of above calculation.

3 3
L= G xf = 6550 %20
fw -Fm 1.2.55

=1.95x10" km

3-3-2. Static safety factor

Divide the basic static load rating by the
maximum axial load.

_GC._G. _ 2730

F=Fe~Fe, 161 270
3.4. Result
MCMO06060H20K |Linear guide| Ball screw | Support unit
Fatigue life 8.02X 6.5X 1.95X
10°%km 10°km 10’km
Static safety factor 43.9 76.7 27.0

The shortest fatigue life of linear guide among
the components must be taken as the life of the
Mononcarrier. The interim selection of
MCMO0606H20K, that is chosen based on the use
conditions, satisfies the required life.

C-IV-6 NSK K1° Lubrication Unit

NSK K1 lubrication unit exhibits outstanding
features, confirmed by abundant experimental data,
along with proven performance of linear guides and
ball screws that are equipped with NSK K1.

C-1v-6. 1 High-speed Durability Test of
Linear Guides without Lubricant
Results of high-speed durability testing of linear
guide without lubricant are shown in Fig. IV-6-1.
While the linear guide cannot be operated without
lubricant for even short periods without damage,
the installation of the NSK K1 permits the linear
guide to run over 25,000 km without any problem.

Test piece: LH30AN (Preload Z1)

Conditions | Speed: 200 m/min
Stroke: 1800 mm
No lubricant | All grease removed
NSK K1 All grease removed + NSK K1

NSK K1

No lubrication

0 5000 10000 15000 20000 25000

Running distance (km)

Fig. IV-6-1 Results of high-speed durability test
of linear guides without lubricant

C-1IV-6. 2 High-speed durability test of ball
screws without lubricant
Results of high-speed durability testing of ball
screw without lubrication are shown in Fig. IV-6-2.
While the ball screw cannot be operated without a
lubricant at 8.5 km without damage, the installation
of the NSK K1 permits the ball screw to run over
21,000 km without any problem.

Test piece: RBS2020 (ball screw)

Shaft diameter: 20 mm

. Lead: 20 mm
Conditions

Load: none

Speed: 4000 rpm (80 m/min)

Stroke: 600 mm

No lubricant | All grease removed

NSK K1 All grease removed + NSK K1

NSK K1

No lubrication

0 10 100 1000 10000 100000

Running distance (km)

Fig. IV-6-2 Results of high-speed durability test
of ball screw without lubricant

® NSK K1 lubrication unit for food
processing is available.

For safety equipment of food processing and
medical care, NSK provides the Monocarrier
equipped with special NSK K1 lubrication unit
that is made of compatible material with FDA

C-1IV-7 Maintenance

1. For standard Monocarrier, we pack grease in
slider, linear guides and ball screw.

2. The Monocarriers equip with NSK K1
lubrication unit as a standard feature, and
therefore, you can operate it for 5 years or 10
000 km, whichever comes first, without the
maintenance. However replenishment of
preceded grease may extend its life
substantially.

3. NSK K1 lubrication unit demonstrates its
effects in environment where oily dust exists.
However, the life may be shorter than the case
described in the Clause 2 above. In such a case,
it requires the measures such as increasing the
frequency of replenishment.

NSK

regulations.

Dimensions are the same as the standard NSK
K1 lubrication unit, and special handling care is
not required.

4. Nozzle for NSK grease gun exclusive for MCH
Monocarries is available as an option.
NSK reperence number : NSK HGP NZ8

186

18,

y
o] 18] 1
T

¢5.5

R 1/8

.

(96)
(910)

Fig IV-7.1

Precautions for handling

2. Use of chemicals

any problems.

1. Please consult with NSK when the motor is coupled to the ball screw using a pulley
because there is a restriction on allowable torque to the end of ball screw shaft.
2. To extend high performance of NSK K1 lubrication unit, please observe the following.

1. Temperature range  Ambient temperature : 50°C

Max. instantaneous temperature : 80°C

Never leave a Monocarrier in close proximity of grease
removing organic solvents such as hexane or thinner. Never
immerse it in an antirust solvent that contains kerosene.

Note: Other oils, such as water-based and oil based cutting oil, and grease do not cause
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Evaluation Method

C-IV-8. 1 Positioning Accuracy
Perform positioning successively from the
reference position in a specific direction.
Measure the difference between the actual and
desired travel distances for each point from the
reference position. Repeat this measurement
seven times to determine the average value.
Measure such average value almost over the
entire travel distance at the intervals specified
for each model and take the maximum
difference of the average values determined at
respective positions as the measured value.

Measuring intervals

AL

Maximum
difference

2
-

Travel distance L
Reference position

Fig. IV-8.1

C-1IV-8. 2 Repeatability

Repeat positioning at any point seven times
from the same direction to measure the
stopping position and determine one half of the
maximum difference of readings. Repeat this
measurement almost over the entire travel
distance at the intervals specified for each
model. Take the maximum difference of the
determined values as the measured value.
Express one half of the maximum difference
with a plus-or-minus (+) sign.

-
One half of the maximum difference
of measured values 1217

Fig. IV-8-2
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Special Environments

[1]-1. Specifications for Special Environments
1. Linear guide

2. Ball screw

NSK

Table 1-1-1 Linear guide specifications Table 1-2-2 Ball screw specifications
) . NSK linear guide specifications Technical ) » NSK Ball screw specification Technical
Environment Condition — — Explanation Environment Condition — Explanation
Rail, slider Steel balls Ball Recirculation component|Lubrication/surface treatment| page No. Screw shaft, ball nut Steel balls Ball Recirculation Lubrication/surface treatment| Page No.
. . . LG2 Grease D8 . . . LG2 Grease D8
Standard material | Standard material | Standard material o ) Standard material | Standard material | Standard material o )
NSK KT lubrication unitf D10 NSK KT lubrication unitf D10
Atmosphere, Atmosphere,
LG2 Grease D8 LG2 Grease D8
normal temperature o ) normal temperature o )
Clean NSK K1 lubrication unitf D10 NSKK1 lubrication unit| D10
Martensitic stainless steel |Martensitic stainless steel | Austenitic stainless steel F'“°”;‘,$,m‘§{;‘g§;a‘“’e D5 Clean Martensitic stainless steel |Martensitic stainless steel | Austenitic stainless steel F'”"f[fﬁrm‘g{;‘g,?;at“re D5
Atmosphere~Vacuum, Fl id Atmosphere~Vacuum, = id
normal temperature uoride grease normal temperature uoriae grease
Atmosphere~Vacuum up Atmosphere~Vacuum up
to 200 °C t0 200 °C
A,:'mgﬂf;;zf:ﬁ‘:g’ Fluoride grease A‘”‘C";ﬁgg{; lﬁsstgé?ﬂ C Ceramic Ceramic Ceramic Fluoride grease
Atmosphere~Vacuum up Atmosphere~Vacuum, :
V. t0 200 °C Mo . inl 1M " inl i A . inl | nurmgltemperature Fluoride grease
acuum Atmosphere-Vacuum up Martensitic stainless steel [Martensitic stainless steel | Austenitic stainless stee M — Atmosphera-Vacuum up
t0 300 °C olybdenum disulfide t0200°C I - I
- — - Vacuum rrmoeohere~Vacuum up| Martensitic stainless steel | Martensitic stainless steel| Austenitic stainless steel —
High vacuum up to 500 °C Special silver film D7 10 300 °C Molybdenum disulfide
Martensitic stainless steel |Martensitic stainless steel | Austenitic stainless steel High vacuum up to 500 °C Special silver film D7
Vapor, steam - - -
) . Standard material D5 Standard material | Standard material Fluoride low temperature D5
Standard material | Standard material Fluoride low temperature . . . — — chrome plating
. . chrome plating D5 Corrosion |Acid, alkali, clean|Martensitic stainless steel |Martensitic stainless steel o D5
Acid, alkali D5 . Precipitation hardening | Precipitation hardening Austenitic stainless steel
resistance stainless steel stainless steel Fluoride grease
Corrosion| : . o ome g | D5 e nomaonet. | Ceramic Ceramic
X Acid, alkali, clean o o Austenitic stainless steel Atosphere-Vacaum Special austentiic -
resistance Martensitic stainless steel |Martensitic stainless steel LG2 Grease D8 N i clean ' stainless steel c . Nusteniic stainl | Fluoride grease
- - onmagnetic (5 e - eramic ustenitic stainless stee -
Strong acid, F'”°r'cd|1en|,°m""el§|2£,féat”'e D5 T asuum, up Ceramic Fluoroplastic
strong alkali Fluoride grease Atmosphere Upto 200 °C| Standard material | Standard material Fluoride grease
Organic solvent Fluoride grease High  |Atmosphere Up to 200 °C|Martensitic stainless steel Martensitic stainless steel o F'“"rlf'ﬁrl,‘in"étﬁu"a‘t'?ﬁ;at”“e D5
- - Austenitic stainless steel
Atmosphere | Standard material | Standard material temperature|  Atmosphere- up to 500 . . .
ET150 Grease o Ceramic Ceramic Fluoride grease
Hiah up to 150 °C °C, corrosion resistance
Atmosphere Up to 200 °C o o Austenitic stainless steel | Fluoride grease Low temperature -273°C ~ Martensitic stainless steel |Martensitic stainless steel | Austenitic stainless steel | Solid lubricant
temperature Martensitic stainless steel |Martensitic stainless steel — - - -
Atmosphere Up to 200 . Radiation Standard material | Standard material | Standard material o )
) . Fluoride grease . Atmosphere —— —— —— Radiation resistant grease
°C, Corrosion resistant resistance Martensitic stainless steel [Martensitic stainless steel | Austenitic stainless steel
Low temperature -273°C ~ Martensitic stainless steel [Martensitic stainless steel | Austenitic stainless steel | Solid lubricant Forei Fine particles, | Standard material | Standard material | Standard material D10
. - - - oreign . L YT
Radiation Standard material | Standard material | Standard material L wooden chips o . o NSK K1 lubrication unit| D10
. Atmosphere — — — Radiation resistant grease matters Martensitic stainless steel | Martensitic stainless steel | Austenitic stainless steel —
resistance Martensitic stainless steel |[Martensitic stainless steel| Austenitic stainless steel Water, under water D10
Fine particles, | Standard material | Standard material | Standard material D10
Foreign | wooden chips Martensitic stainless steel| Austenitic stainless steel o ) D10
o - — NSK K1 lubrication unit————
matters Water, Martensitic stainless steel | Standard material | Standard material D10
under water Martensitic stainless steel | Austenitic stainless steel D10
D1 D2
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[1]-2. Lubrication and Materials
1. Lubrication

Grease can be used for high rotation and magnetic
field. However, grease evaporates or solidifies in
special environment such as vacuum, high
temperature, and low temperature. Solid lubricant is

Fig. 1-2:1 Lubrication in clean environment

used when it is difficult to use grease. Functions of
solid lubricant differ greatly by condition where it is
used. It is important to select the most suitable solid
lubrication for the environment.

Fig. 1-2:2 Lubrication in vacuum

- - g
1 10 10 10 10 10° Parices 2830 v N ! b Pa
Low-dust greases Ordinary greases Oils, greases for lubrication Ordinary lubricating
in vacuum oils, greases
- I
Solid lubricants Solid lubricants
Fig. 1-2:3 Lubrication in corrosive environment Fig. 1-2-4 Lubrication in high temperature
in liquids in gases 1?0 290 2?0 390 °C
N Ordinary High-temperature
Fluorine grease lubricating lubricating oils
oils, greases
I ’ —
: : High-temperature Solid lubricants
Solid lubricants greases

Fig. 1-2:5 Lubrication in low temperature

Fig. 1-2:6 Lubrication in radioactive environment

253 —200 162 —100-70 -3 0 <C o oo 100 10%Rag
Liquid Liquid LNG
hydrogen oxygen Low-temperature  Ordinary Ordinary Special lubricating oils, greases
lubricating oils,  lubricating lubricating
greases oils, greases oils, greases N ]
. ____________ =& ) .
. : Solid lubricants
Solid lubricants

Fig. 1-2:7 Temperature range for using solid lubricants

NSK

in air

W in vacuum

—200 0

Temperature, °C

500
1

1000
1

Graphite

Molybdenum disulfide

Tungsten disulfide

Silver

Gold —

Lead

Fluororesins

2. Materials

Iron type metals are used in vacuum, high
temperature, and high speed environments as the

Table 1-2-1 Characteristics of metal materials

basic material. We generally use of nonmagnetic
stainless steel for nonmagnetic materials.

.. Linear expansivity | Young's modulus Hardness
Application Type of steel % 10%/C GPa HB
i Martensitic stainless steel
For clean environment, SUS440C 10.1 200 580
vacuum environment,
corrosion resistance, Austenitic stainless steel 16.3 193 150
low temperature, SUS304
h'_gh te_mperéture, Precipitation hardening stainless steel 10.8 200 277363
radioactive resistance SUS630 .
Nonmagnetic stainless steel 17.0 195 420
Nonmagnetic
Beryllium copper alloy 16.3 135 300~380

Note (1) Hardness of steel is usually indicated by Rockwell C Scale. For comparison, these figures are

expressed by Brinell number.

(2) we do not use beryllium copper because of increasing concern for environment in recent years.

b3 www.bergab.ru Bepr Ab bergab@ya.ru Ten. (495)-228-06-21, dakc (495) 223-3071
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(1]-3. Rust Prevention and Surface Treatment

1. Fluoride low temperature chrome plating
The use environment of NSK linear guides and ball
screws is expanding from general industrial
machines, semiconductor and liquid crystal
manufacturing systems to aerospace equipment.
Among all measures to cope with environment, rust
prevention is the most challenging. Such
environment includes: Moisture for washers and
other equipment; Chemicals used in the wet
processing of semiconductor and liquid crystal
display manufacturing equipment.

NSK developed electrolytic rust prevention black film
treatment (black chrome plating) which is added by
fluoro resin impregnating treatment. (hereinafter
referred as "Fluoride low temperature chrome
plating") This surface treatment methods has proved
its superiority as the rust prevention of linear guides
and ball screws which are used in above equipment.

@ What is "Fluoride low temperature
chrome plating ?"

This is a type of black chrome plating which forms a

black film (1~2 £m) on the metal surface. Fluoroplastic

coating is added to the film to increase corrosion

resistance.

® Accuracy control is easily manageable due to low
temperature treatment and to an absence of
hydrogen embrittlement.

® Product accuracy is less affected due to the thin
film which has high corrosion resistance.

® This method is superior to other surface
treatments in durability on the rolling surface.

® Inexpensive compared with products by other
surface treatment and stainless steel products.

Do not use organic solvent because it adversely
affects antirust property of the plating.

@ Characteristics
Humidity cabinet corrosion resistance test

Table 1-3:1 Results of the humidity cabinet test

Characteristic chrome plating

Test sample Fluoride low temperature

Hard chrome plating| Electroless nickel plating|  Seuivalentto. | Standard steel

Top (Ground) B | (Ground) B (Ground) A | (Ground) C | (Ground) D
2 Side (Ground) A | (Ground) A| (Ground) A | (Ground) C| (Ground) E
‘§ Bottom (Ground) A | (Ground) A| (Ground) A | (Ground) C| (Ground) E
oc End (Machined) A | (Machined) C|  (Machined) A | (Machined) C| (Machined) E
Chamfer/grinding recess (Drawn) A (Drawn) D (Drawn) A (Drawn) C | (Drawn) E
=
-~ Test conditions ﬁ
Z | @ Testing cabinet: High B
2 temperature, highly moist [
5 cabinet
b= (made by DABAI ESPEC) u
2 @ Temperature: 70 deg. C =
S | | ® Relative humidity:95%
% @ Testing time: 96h
< Time to "reach to" and "falling
from" the 14
temperature/humidity If
conditions _
Reaching: 5h
Falling: 2h
i
Film thickness 5um 0.5~7um M0um — —
Rusting A: No rust B: Not rust, but some discoloration

@ Corrosion resistance test against chemicals

NSK

Table 1-3.2 Result of the corrosion resistance test

Fluoride low temperature
chrome plating

Test conditions

Immersed in
solution for 24hrs

Immersed in
solution for 24hrs

Exposed to vapor
for 72hrs

Hydrachloric acid
type washing solution

HC2 : H.0,: H.0

Hard chrome plating

Rail base material: Equivalent to SUS440C

Chemical density: 1 mol/£

None surface treatment

=1:1:8
O Hydrochloric acid (immersed) O A
O Sulfuric acid (immersed) O X
O Ammonia or sodium hydroxide O A

O: Normal

@ Surface treatment durability test

Fig. 1-3-1 Result of durability test

Life of surface treatment by peeling

Form of groove
|after running

Calculated ratio of life time (Lh)

~=after running
-1

Form of groove Form of groove

afterrunning
-1

0.05

‘ ‘ 0.0002

Cold Cr fluoride plating
(5 um film thickness)

Hard chrome plating ~_ Electrolysis nickel plating
(057 u film thickness) um)
(No hardening treatment)

A Partial surface damage aA: Overall surface damage

X: Corroded

@ Total evaluation

Table 1-3-3 Evaluation

Available length [stereventon | quaity stability [Durability Cost
homesama e | © (4m) © O o | o
Hard chrome plating | & (2m) O X A A
Electroless nickel plating) © (4m) (@) A X A
gﬂl?éﬂg[lzequlvalentm O (35m) O o) o) A

©: Excellent QO: Suitable in use

A: Not very suitable in use X: Problem in use
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(1]-4. Measures Against Special
Environments

1. In vacuum

@ Silver-film plated ball screw

Ball screws that are plated by soft metal (special
silver film) as a solid lubricant are developed the
application for vacuum environment such as
semiconductor manufacturing equipment and surface
modification systems.

@ Durability test in high vacuum

Test equipment and conditions

Table 4-1 shows ball screw specifications. Figure 4.1
is a schematic of the testing system in vacuum
chamber. Table 4-2 shows testing conditions.

Table 1-4-1 Ball screw specifications

Shaft diameter 12mm

Lead 4mm
2.381Tmm
2.5 turns, 1 circuit
29.4N (3kgf)

Steel ball diameter

Numbers of circuit of balls

Axis load (preload)

Maximum surface pressure

(preload volume) about 690Pa

_ Shaft SUS630

< Nut SuUS440C

g Ball return tube SUS304
Steel balls sus44oC

Solid lubricant Special silver film
Table 1-4-2 Testing conditions
Rotational speed 300rpm

\ h b
acuum chamber | 4 3% 105~1.3x 10°Pa
pressure

Stroke 160mm

Evaluation method

It is understood that the rolling bearing with solid
lubrication reaches end of life when the lubrication
film deteriorates, resulting in sudden rise of friction
torque. In this test, ball screw rotation torque was
constantly measured to study durability and
operation. Results were then evaluated.

Test results

Fig. 1-4+2 shows two distinctive exanples obtained in
the torque characteristic test.

Photo 1-4-1 Vacuum testing system

Fig. 1-4+1 Schematic of the testing system

Spring

Test results of the ball screw @

The torque tendency was stable until about 1 x 107
rev. Then the torque characteristics slightly
deteriorated. At about 1.35 x 107 rev, the torque
suddenly rose. At this point, it was determined that
the ball screw reached the end of its life.

Test results of the ball screw @

Torque value is little higher than that in test M. The
value is also little unstable. The torque momentarily
soared several times during the test (some 10N « cm).
It is thought this is attributable to the repeated
peeling/sticking of the surface film made of soft metal
(silver, etc.).

When the torque finally soared at 1.13 x 107 rev., it
was determined that the ball screw reached the end

of its life.
Fig. 1-4-2 Torque variation

Ball screw (D Sharp rise

o
T

_§ — — - Ball screw @
= ~
- ~

@ TR
g s 7\‘ ! 1 I‘\ 4
S U \ 1 4

I L3
= - \ ARV

. .
0 0.5 1.0 5

1.
) X107,
Total revolutions, rev. ¢ )

Table 1-4-3 Ball screw durability

Classification Ball screw @ | Ball screw @

Total revolutions (rev.) 1.35X 107 1.13X107
% Total traveling distance (km) 54.0 45.2

Total traveling hours" (h) 750 628

Note: (1) Total traveling hours when operated constantly at 300 rpm

Conclusion

Table 4-3 explains results of the two ball screw
durability tests.

From these results and other findings, it is estimated
that a life of more than 1 x 107rev is possible with a
load of about 29.4N.

Torque may soar momentarily before the ball screw
reaches its final life due to peeling/sticking of the
surface film made of soft metal like silver. For this
reason, it is recommendable to select a drive motor
with extra torque capacity.

NSK

2. Clean environment

@ NSK Clean Grease LG2, LGU

NSK Clean Grease LG2 is used in clean room for NSK
linear guides, ball screws, Monocarriers, Robot
Modules, Megathrust motors, XY tables, etc. with
low-dust emitting specifications. For its low dust
emitssion and high durability, LG2 earns trust and
high reputation of semiconductor equipment
manufacturers.

LG2 is superior in many areas to fluorine greases
which are commonly used in clean room.

Features

@ Remarkably low dust emission

@ Long life -- More than ten times longer than
fluoride greases, and equivalent to ordinary
greases.

@ Excellent rust prevention -- Significantly higher
capacity than fluorine greases.

@ Low and stable torque -- 20% or less than that of
fluorine greases

Table 1-4-4 Nature of Clean Grease LG2

Name Thickener Base oil Base oil kinematic v15005|tv Consistency] Dropping point
mm?s (40T) T
Clean Grease LG2 Lithium soap | Synthetic hydrocarbon oil + mineral oil 30 207 200
Clean Grease LGU Diurea Synthetic hydrocarbon oil 100 209 260

Fig. 1-4-3 Setting to measure dust generated by ball screw

Particle counter

H: — Clean air

-—

Support bearing Ball screw

Coupling
Support bearing Motor
If‘ [OIo]

S—

\/ [O[0]

Magnetic liquid seal

Magnetic liquid seal
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@ Feature 1: Remarkably low dust emission

Compared with fluoride greases, dust emission by
LG2 is low and stable for long period of time.

Fig. 1-4-4 Comparison in dust emission Fig. 1-4-5 Dust emission from linear guide (Linear
characteristics guide: LU09)
Ball screw
Screw dia. : 15 mm 1000
Lead : 10 mm TT
I
: i
Speed : 1000 rpm . I =
10000 e ® bl
e Ordinary grease B —| < I
o = R N
@ 73
g o 8 I
P Ordinary grease|A t 100
2 5 u" | T
'fz’ Fluorine grease B = Il
s 1000 | g
= [~ < Q0
:19), [ B
s £
5 LG2
g Y 2 10
3 Fluori A €
3 jolelr. uorine grease = i
s 8 !
< : g
o | Na o5 e | (=) —O—LG2
§ == Grease C : fluorine oil/fluorine compounds
=] LG2 with seal 1 I I I I
10 | | | | 0 20 40 60 80 100
0 10 20 30 40 50 .
Time, h

Time, h
@ Feature 2 : Long life
Life is ten times or longer than fluorine greases, and

equivalent to ordinary greases. This stretches
maintenance intervals.

Fig. 1-4.6 Results of ball screw durability test

20
Appearance of fluorine grease Appearance of Clean

£ r (after 360 km) Grease LG2

= abrasion dust formed owing to (after 3400 km)

© [ Measurements stopped insufficient lubrication No change Ball screw

S owing to severe wear Screw dia. : 14 mm

=

<= Lead : 5 mm
'z r Speed : 2400 rpm
[Z]
& ok
é % Fluorine grease A
o g L

e}

i L

(0]

j=2}

[= =

g ° o o ° ° ° °

=~ LG2

ol I I I |
0 1000 2000 3000

Distance traveled, km
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@Feature 3 : Excellent rust prevention capacity

The rust prevention capacity is significantly higher
than fluoride type greases. Handling and preparation
for operation are easy.

Photo 1-4-2

Ball screw rust prevention test (test conditions : 96 hr at humidity 95%, temperature 70°C)

No rust Rusti'ng_‘ No rust
Ordinary grease A

Clean Grease LG2 Fluorine grease A

@ Feature 4 : Stable torque

Torque is 20% or lower than fluorine greases.

Fig. 1-4-7 Comparison of torque characteristics

Ball screw

Screw dia. : 25 mm
Lead: 5mm
Preload : 294N

10

08|
£
z Fluori A
5 06 uorine grease
=}
g
s
L
5 o4
=
>
[a]

02

LG2
0 1 1 1 1
0 100 200 300 400 500

Speed, rpm

NSK

Table 1-4:.5 Rust prevention test on bearing

Type Rusting after 7 days
NSK Clean Grease No rust
LG2
Fluorine grease B Rusted

Test conditions @19 mg is sealed in ball bearing 695
@Temp. 90 C, Humidity 60%

Evaluation Studied by microscope

@ Total evaluation
Table 1-4-6 Evaluation

Characteristic| LG2 | Fluorine grease |General grease
Dust generation] O O~A A~X
Torque @) X O~A
Durability @) A~X O
Rust prevention ability O A~X O
O : Suitable

Az Not very suitable
X : Problem in use
3. Environment with foreign matters

@ NSK K1 lubrication unit (linear guide and ball screw)

Molded oil is made of a lubrication oil and polyolefin
which has affinity with the lubrication oil. More than
70% of the mass is lubrication oil.

Molded oil which is formed into NSK K1 lubrication
unit effectively seals linear guides, continually
supplying lubrication oil. NSK K1 lubrication unit has
made it possible to use linear guides in water or
powder dust.

NSK K1 lubrication unit is available for ball screws.

Features

@ Extend maintenance-free intervals
@ No contamination of surrounding environment
@ Prolong life of the products exposed to water

Refer to Page A117 and B419 for details of NSK K1
lubrication unit.
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(1]-5. Table to Cope With Special Environments

1. Linear guides

Table 1-5:1 Availability of linear guides

Table 1-5-2 Availability of linear guides

@ Special environment linear guide can tolerate $ Special environment linear guide can tolerate
E Model number '5 Model number
® Clean [Vacuum| Corrosion|High temp.| Foreign matters ® Clean |Vacuum| Corrosion| High temp, Foreign matters
LH20AN O O O O @) LUO9AL O O O O O
LH20BN O O O O O LUO9TL O O O O O
LH20FL O O O O O LUO9AR O O O O
LH20HL @] O O @] O LUO9TR O O O O
LH20EL O O O O O LU| LU12AL O O O O O
LH20GL O O O O @) LU12TL O O O O O
LH25AN O O O O O LU12AR O O @) O
LH25BN O O O O O LU12TR O O O O
LH25FL O O O @] O LU15AL O O O @] O
LH25HL O O O O O LEO9AR O O O O
LH25EL O O O O O LEO9TR O O O O
LH25GL O O O O O LE LE12AR O O O O O
LH30AN O O O O O LE15AR O O O O O
LH30BN O O O O O LW17EL O O
LH30FL O O O O O LW LW21EL O O
LH30HL O O O O @) LW27EL O O
LH30EL O O O O O LW35EL O
LH LH30GL O O O O O LS15CL @] O O O O
LH35AN O O LS15AL O O O O O
LH35BN O O LS15KL O O O @] O
LH35FL O @) LS15FL O O O O O
LH35HL O O LS15EL O O O O O
LH35EL O O LS20CL @] O O O O
LH35GL O O LS20AL O O @) O O
LH45AN O O LS20KL O O O O O
LH45BN O O LS20FL O O O O @)
LH45FL O O LS20EL O O O O O
LH45HL O O LS25CL O O O O O
LH45EL O O LS25AL O O O O O
LH45GL O O LS| LS25KL O O O O O
LH55AN O O LS25FL O O O O O
LH55BN O @) LS25EL O O O O O
LH55FL O O LS30CL O O O O O
LH55HL O O LS30AL O O @) O O
LH55EL O O LS30KL @] O O O O
LH55GL O O LS30FL O O O @] O
LS30EL O O O O O
LS35CL O
LS35AL O
LS35KL O
LS35FL O
LS35EL @)
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2. Ball screws

Clean

Vacuum KA Series

Corrosion

Clean

Vacuum Custom made ball screws cope
Corrosion with the special requirement.
High temp. Please consult NSK for details.

Foreign matters

NSK

[1]-6. Precautions for Handling

Please observe the following precautions to maintain
high functions of ball screws and linear motion guide
bearings in special environment over a long period.

® Products are washed to remove oil, and wrapped in
a way to protect them from moisture. Use the
product as soon as possible after opening the
package.

® After opening, store the ball slide (interchangeable
type linear guide) and ball nut (rolled ball screw) in
a clean, air-tight container such as desiccater with
desiccating agent (e.g. silica gel). Do not apply rust
preventive oil or paper or product that vaporizes
rust preventive agent.

® Wear plastic gloves and handle product in clean
place.
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Lubrication

There are two types of lubricating method -- grease
and oil -- for ball screws and linear guides.
Use a lubricant agent and method most suitable to
condition requirements and purpose to optimize
functions of the ball screws and linear guides.
In general, lubricants with low base oil kinematic
viscosity are used for high speed operation, in which
thermal expansion has large impact, and in low
temperatures.
Lubrication with high base oil kinematic viscosity is
used for oscillating operations, low speed and high
temperature.
The following are lubrication methods by grease and
by oil.

2-1 Grease Lubrication

Grease lubrication is widely used because it does
not require special oil supply system or piping.
Grease lubricants made by NSK are:

+ Various types of grease in bellowed container
which can be instantly attached to the grease pump;

- NSK Grease Unit which comprise a hand grease
pump and various nozzles. They are compact and
easy to use.

1. NSK grease lubricants

Table 2-1.1 shows the marketed general grease
widely used for linear guides and ball screws, in
specific uses, conditions and purposes.

Table 2-1-1 Grease lubricant for linear guides and ball screws

Type Thickener Base oil Base oil kinematic viscosity| Range of use Purpose
mm?/s (40C) |temperature (T)
AS2 Lithium type Mineral oil 130 —10~110 For ball screws and linear guides
for general use at high load.
PS2 Lithium type Synthetic oil 15 —50~110 For ball screws and linear guides for low
+ mineral oil temperature and high frequency operation.
LR3 Lithium type Synthetic oil 30 —30~130 For ball screws at high
speed, medium load.
LG2 Lithium type Synthetic oil 30 —10~80 For ball screws and linear
+ synthetic guides for clean
hydrocarbon oil environment.
LGU Diurea Synthetic 100 —30~120 For ball screws and linear
hydrocarbon oil guides for clean environment.
NF2 Urea composite type | Synthetic oil 27 —40~100 For fretting resistant ball
+ mineral oil screws and linear guides.

D13
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(1) NSK Grease AS2

® Features

It is an environmentally friendly and widely used
grease for high load application. It is mineral oil
based grease containing lithium thickener and
several additives. It is superb in load resistance as
well as stability in oxidization. It not only maintains
good lubrication over a long period of time, but also
demonstrates superb capability in retaining water.
Even containing a large amount of water, it does not
lose grease when it is softened.

® Application

It is a standard grease for general NSK linear guides
and ball screws. It is prevalently used in many
applications because of its high base oil viscosity,
high load resistance, and stability in oxidization. The

(2) NSK Grease LR3

® Features

It contains a special synthetic oil for high temperature
and stability, and a carefully selected anti-oxidation
agent. This grease dramatically increases lubrication
life under high temperature conditions. It is used for
high speed, medium load. Lubrication life exceeded
2,000 hours in the endurance test at 150 °C. lts rust
prevention capacity in severe conditions such as
water and moist environments is further
strengthened.

® Application

It is a standard grease for NSK standard linear guides
and ball screws in FA Series. It is ideal for operation
with medium load, at high speed such as positioning

(3) NSK Grease PS2

® Features

The major base oil component is synthetic oil with
mineral oil. It is an excellent lubrication especially for
low temperature operation. It is for high speed and
light load.

® Application

It is a standard grease for NSK miniature linear
guides and ball screws. It is especially superb for low
temperature operation, but also functions well in
normal temperatures, making it ideal for small
equipment with light load.

(Previous reference number is NSK Grease No.2)

NSK

AS2 has replaced the AV2 grease as the standard
grease.

® Nature

Thickener Lithium soap base
Base oil Mineral oil
Consistency 275

Dropping point 185C

Volume of evaporation 0.24% (99°C. 22hr)

Copper plate corrosion test | Satisfactory (Method B, 100°C, 24hr)

Oil separation 2.8% (100T. 24hr)

Base oil kinematic viscosity| 130mm?¥s (40C)

in high tact material handling equipment.
(Previous reference number is NSK Grease No.1)

® Nature

Thickener Lithium soap base
Base oil Mineral oil
Consistency 227

Dropping point 208

Volume of evaporation 0.30% (99T. 22hr)

Copper plate corrosion test | Satisfactory (Method B, 100°C, 24hr)

Qil separation 1.9% (100C. 24hr)

Base oil kinematic viscosity| 30mm?/s (40°C)

o Nature

Thickener Lithium soap base

Base oil Synthetic oil + mineral oil
Consistency 275

Dropping point 190C

Volume of evaporation 0.60% (99°C. 22hr)

Copper plate corrosion test | Satisfactory (Method B, 100°C, 24hr)

Oil separation 3.6% (100C. 24hr)

Base oil kinematic viscosity| 15mm?/s (40TC)

~06-21, dhakc (495) 223-3071
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(4) NSK Grease LG2

® Features

This grease was developed by NSK to be exclusively
used for linear guides and ball screws in clean room.
Compared to the fluorine grease which are
commonly used in clean room, LG2 has several
advantages such as:

« Higher in lubrication function

* Longer lubrication life

» More stable torque (resistant to wear)

* Higher rust prevention.

In dust generation, LG2 is more than equal to fluorine
grease in keeping dust volume low. Since the base oil
is not a special oil but a mineral oil, LG2 can be
handled in the same manner as general greases.

® Application

LG2 is a lubrication grease for rolling element
products such as linear guides and ball screws for
semiconductor and liquid crystal display (LCD)
processing equipment which require a highly clean
environment. Because LG2 is exclusively for a clean
environment at normal temperatures, however, it
cannot be used in a vacuum environment.

Refer to "Special environment" in Page D8 for
detailed data on superb characteristics of NSK Grease
LG2.

® Nature

Thickener Lithium soap base

Base oil Mineral oil + Synthetic hydrocarbon oil
Consistency 207

Dropping point 200C

1.40% (99C. 22hr)

Copper plate corrosion test | Satisfactory (Method B, 100°C, 24hr)
0.8% (100C. 24hr)

Base oil kinematic viscosity| 30mm?s (40C)

Volume of evaporation

Oil separation

(5) NSK Grease LGU

® Features

This is a proprietary urea base grease of NSK
featuring low dust emission exclusively for ball
screws and linear guides which are used in clean
rooms.

In comparison with fluorine base grease, which has
been used commonly in clean rooms, LGU has better
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lubricating property, longer duration of lubricant,
better torque variation, much better anti-rust
property, and equivalent or better dust emission. In
addition, this grease can be handled in the same way
as the other common grease because high-grade
synthetic oil is used as the base oil.

LGU grease contains much less metallic elements
compared to LG2 grease. It can be used in high
temperature environment.

® Application

This is exclusive lubrication grease for ball screws
and linear guides that are installed in equipment that
requires cleanliness, as same as LG2 grease, and it
can be used in high temperature range of -30° to
180°C.

This cannot be used in vacuum.

® Nature

Thickener Diurea

Base oil Synthetic hydrocarbon oil
Consistency 209

Dropping point 260C

Volume of evaporation 0.09% (99C. 22hr)

Copper plate corrosion test | Satisfactory (Method B, 100°C, 24hr)
Oil separation 0.6% (100C. 24hr)

Base oil kinematic viscosity | 100mm?/s (40C)

(6) NSK Grease NF2

® Features

It uses high-grade synthetic oil as the base oil and
urea base organic compound as the thickener. It has
remarkable anti-fretting corrosion property. It can be
used in wide temperature range, from low to high,
and has superior lubrication life.

® Application

This grease suites for ball screws and linear guides of
which application include oscillating operations.
Allowable temperature range is -40° to 130°C.

www.bergab.ru Bepr Ab bergab@ya.ru Ten

o Nature
Thickener Diurea
Base oil Synthetic hydrocarbon oil

Consistency

288

Dropping point

269C

Volume of evaporation

7.9% (177C. 22hr)

Copper plate corrosion test

Satisfactory (Method B, 100°C, 24hr)

Oil separation

0.6% (100T. 24hr)

Base oil kinematic viscosity

27mm?/s (40T)

® Precautions for handling

» Wash the linear guides and ball screws to remove
oil prior to applying Clean Grease LG2 or LGU, so
the grease functions are fully utilized.

» Clean grease is exclusively used for clean
environments at normal temperatures.

NSK

2. How to replenish grease

Use grease fitting to linear guide ball slide or to ball
screw nut if exclusive grease supply component is
not used. Supply required amount to grease fitting by
a grease gun (pump).

Wipe off old grease and accumulated dust before
supplying new grease. If grease fitting is not used,
apply grease directly to the rail or to the ball groove
of the screw shaft. Remove the seal if possible, and
move a ball slide or ball nut few strokes so the grease
permeates into the ball slide and inside the nut. A hand
grease pump, an exclusive and easy lubrication device
to linear guides and ball screws, is available at NSK.

3. Volume of grease to be replenished

Once grease is replenished, another supply is not
required for a long period of time. But under some
operational conditions, it is necessary to periodically
replenish grease. The following are replenishing
methods.

* When there is an exclusive grease supply system
and the volume from the spout can be controlled, the
criterion is:

+ All at once, replenish the amount which fills about
50% of the internal space of the ball slide, or the
internal space of the ball nut. This method eliminates
waste of grease, and is efficient.

Tables 2-1.2 and 3 show internal spaces of ball slide
and ball nut for reference.

* When replenishing using a grease gun:

Use a grease gun and fill the inside of ball slide and
the ball nut with grease. Supply grease until it comes
out from the ball slide or ball nut area. Move the ball
slide or ball nut by hand while filling them with grease,
so the grease permeates all areas. Do not operate the
machine immediately after replenishing. Always try
the system a few times to spread the grease
throughout the system and to remove excess grease
from inside. Trial operations are necessary because
the resistance to sliding force of linear guide and the
ball screw torque greatly increase immediately after
replenishment (full-pack state) and may cause
problems. Grease's agitating resistance is accountable
for this phenomenon. Wipe off excess grease that
accumulates at the end of the rail and screw shaft after
trial runs, so the grease does not scatter to other areas.
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Table 2-1-2 Inside space of the ball slide of linear guide

LS, LH Series Unit: cm?
Series LH LS
Model numbe High load type| Ultra-high load type | Medium load type | High load type
15 1.5 2 0.5 1
20 3 1 15
25 6 2 3
30 8 4 5
35 11 12 8 8
45 25 30 — —
55 45 50 — —
65 80 95 — —
85 160 195 — —
LY, LA Series Unit: cm?
Series LY LA
W High load type| Ultra-highload type |High load type | Ultra-high load type
15 1 — — —
20 2 2 — —
25 4 6 5 7
30 6 7 11
35 9 1 12 17
45 14 18 21 27
55 27 34 41 51
65 52 70 82 108
LW Series Unit: cm? LE, LU Series Unit: cm?
Series LW W LE LU
Model number Model numbe Standard type| Long type
17 0.7 05 — 0.05 —
21 2 07 0.1 0.10 —
27 2 09 0.2 0.15 0.25
35 6 12 0.3 0.25 0.35
50 14 15 0.7 0.60 0.80

D17

Table 2-1-3 Inside space of ball nut

Return tube type (single nut)

NSK

Unit: cm?
Nut model |Inside space Nut model |Inside space Nut model |Inside space Nut model |Inside space
1004—2.5 0.8 2005—5 4.3 2525—1.5 7.5 4005—10 14
1205—2.5 1.2 2010—2.5 4.7 2805—5 4010—5 30
1210—2.5 1.4 2020—1.5 4.2 3205—5 4012—5 34
1405—2.5 2.2 2504—5 3.2 3206—5 9.5 4510—5 34
1510—2.5 2.3 2505—5 3210—5 22 5010—5 37
1605—2.5 2.6 2506—5 7 3225—25 17 5010—10 59
1616—1.5 2.1 2510—3 9.5 3232—1.5 15
2004—5 2.7 2520—2.5 12 3610—5 32
Deflector type End cap type
(Single nut) Unit: cm? Unit: cm?
Nut model |Inside space Nut model |Inside space
2505—6 6.5 1520—1.5 1.9
2510—4 10 2040—1 2.8
3205—8 9.5 2550—1 4.2
3210—6 28 Remarks: Nut model: shaft diameter, lead, total number of turns of balls
4010—8 42 Please consult NSK for other specifications.
5010—8 52

4. Intervals of checks and replenishments
Although the grease is of high quality, it gradually
deteriorates and its lubrication function diminishes.
Also, the grease in the ball slide and ball nut is
gradually removed by stroke movement. In some
environments, the grease becomes dirty, and foreign

objects may enter. New grease should be replenished
depending on frequency of use. The following is a
guide of intervals of grease replenishments to linear
guides and ball screws.

Table 2-1-4 Intervals of checks and replenishments for grease lubrication

Intervals of checks Iltems to check

Intervals of replenishments

3-6 months Dirt, foreign matters such as

cutting chip

Usually once per year. Every 3000 km for material handling
system which travels more than 3000 km per year.
Replenish if checking results warrant it necessary.

*1) As a general rule, do not mix greases of different brands. Grease structure may be destroyed if greases of
different thickeners are mixed. Even when greases have the same thickener, different additives in them may

have an adverse effect on each other.

*2) Grease viscosity varies by temperature. Viscosity is particular high in winter due to low temperature. Pay
attention to increase in linear guide’s sliding resistance and ball screw torque in such occasion.
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[2]-2 Oil Lubrication

Required amount of new oil is regularly supplied by:

* Manual or automatic intermittent supply system;

- Oil mist lubricating system via piping.

Equipment for oil lubrication is more costly than
grease lubrication. However, oil mist lubricating
system supplies air as well as oil, raising the inner
pressure of the ball slide. This prevents foreign
matters from entering, and the air cools the system.
Use an oil of high atomizing rate such as ISO VG 32-
68 for the oil mist lubrication system.

ISO VG 68-220 are recommended for common
intermittent replenishment system. Approximate
volume of oil Q for a ball slide of linear guide per
hour can be obtained by the following formula.

Q = n/150 (cm?hr)

n: Linear guide code
e.g. When LH45 is used,

Therefore,

Q = 45/150 = 0.3 cm%¥hr

Similarly, approximate oil supply volume Q to ball
screw can be obtained by the following formula.
Q= d/15 (cmé/hr)
d: Nominal shaft diameter of the ball screw
e.g. When the shaft diameter is 50,
d=50
Therefore,
Q=50/15 = 3.3 cm’/hr

For oil lubrication by gravity dripping, the oil supply
position and installation attitude of the ball slide or
ball nut are crucial. In case of linear guide, unless it is
installed to a horizontal position, the oil flows only on
the down side, and does not spread to all ball
grooves. This may cause insufficient lubrication. For
ball screw lubrication as well, oil does not spread if
the oil orifice is installed at the bottom, causing
insufficient lubrication. Please consult NSK to correct
such situations prior to use. NSK has internal design
which allows oil lubricant flows throughout the
system. Table 2-2.1 shows the criterion of intervals of
oil checks and replenishments.

Table 2-2:1 Intervals of checks and replenishments

Method Intervals of checks | Items to check

Replenishment or intervals of changes

Automatic intermittent supply Weekly Volume of oil, dirt, etc.

Replenish at each check. Suitable volume for tank capacity.

Oil bath Daily before operation Oil surface

Make a suitable criterion based on consumption

*1) As with grease lubrication, do not mix oil lubricant with different types.

*2) Some components of the linear guide and ball screw are made of plastic. Avoid using an oil that adversely

affects synthetic resin.

NSK

2]-3 NSK Grease Unit
supply grease to NSK linear guides and ball screws
by a manual type hand grease pump. Install the

grease in bellows tube to the pump. Several types of
grease (80 g) are available.

Grease in a bellows tube

1. Composition of NSK Grease Unit

Components and grease types are shown below.

Name (tube type) Reference number
NSK Grease Unit

—— NSK Grease NSK Grease AS2 (Brown) NSK GRS AS2
80 g in a bellows tube) —— NSK Grease PS2 (Orange) NSK GRS PS2
—— NSK Grease LR3 (Green) NSK GRS LR3
—— NSK Grease LG2 (Blue) NSK GRS LG2
—— NSK Grease LGU (Yellow) NSK GRS LGU

—— NSK Hand Grease Pump Unit

NSK Hand Grease Pump NSK HGP

(Straight nozzle NSK HGP NZ1 -- One nozzle is provided with the hand pump.)

Grease nozzle (used with the hand grease pump)

NSK straight nozzle NSK HGP Nz1
NSK chuck nozzle NSK HGP NZ2
NSK drive fitting nozzle NSK HGP NZ3
NSK point nozzle NSK HGP Nz4
NSK flexible nozzle NSK HGP NZ5
NSK flexible extension pipe NSK HGP NzZ6
NSK straight extension pipe NSK HGP Nz7
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2. NSK Greases (80 g in a bellows tube)

Refer to Page C14 for their natures and details.

(2) Nozzles

NSK

Table 2-3:1 Nozzles that can be attached to NSK Hand Grease Pump

Screw P =2.5 mm

Number of turns: 2.5 turns
[aV) @ o e\
o ¥ o o —gil g 3 2
o S| ® © oSS
717 (P =7 mm x 18 threads) 717
15|/ 85 /6.5 126 4

Fig. 2-3-1 Bellows tube

3. NSK manual Grease Pump Unit

(1) NSK Hand Grease Pump Unit
(Reference number: NSK HGP) ?

@ Features

« Light-weight «-+-----+

* Inserting by high pressure- -+

* No leaking «--+---+--

« Easy to change grease ---

* Remaining grease ----

» Several nozzles -----

@ Specifications

* Spout volume :-:----
» Mass of main body --
* Overall length -------
* Overall width---------
« Grease tube outer diameter -

. Accessory .............

D21

(250)

Nozzle can also
be set in this direction.

212

- Can be operated by one
hand, yet there is no worry
to making a mistake.

-Insert at 15 Mpa.

-Does not leak when held
upside down.

-Simply attach the grease
in bellows tube.

-Can be confirmed through
slit on the tube.

-Five types of nozzles to
choose from.

T
.

(204)

185

straight nozzle

-0.35 g/stroke

-393 g

-About 200 mm

-About 200 mm

-38.1

-Several nozzles for a
unique application can
be attached

Fig. 2-3-2 NSK Hand Grease Pump with NSK

Name Designation code Use Dimensions
Can be used with | , Rot/g
NSK _ g
h grease fitting A, B, and =Er— 6 ? 1
t t
straig NSK HGP NZ1 C under JIS B1575 S ;
nozzle > ==
standard. 220
Same as above.
Rc1/8
However, there is no need to
NSK ,
huck NSK HGP NZ2 press the hand pump because 3ﬁﬂﬁi=b——l
chuc B
the grease fitting and the nozzle @:a L1
nozzle .
come to contact due to the
(135)
chucking mechanism at the tip.
Rci1/8
NSK . ‘
. Dedicated for the -3 T
fitting NSK HGP NZ3 L _ g
drive-in grease fitting. =
nozzle 120
Used for linear guides and ball o 415
screws which do not have grease Rot/8
NSK fitting. Suppli directly t
. itting. Supplies grease directlyto | T L I
point NSK HGP Nz4 el I
the ball grooves, or through the g 8
nozzle ) . . © ™
opening of ball slide or ball slide 136
to inside.
The tip of the flexible
NSK nozzle is chuck nozzle. HHEX. et
flexible NSK HGP NZ5 Used to supply grease =
nozzle to the area where ®
(300)
hand cannot reach.
NSK Flexible extension Rp1/8  14HEX. 14HEX. Re1/8
. pipe connects the A
flexible NSK HGP NZ6 EE=
. . grease pump and the 2
t
extension pipe nozzle (300)
NSK Straight extension Rpi/8  12HEX. Re1/8
] pipe connects the
straight NSK HGP NzZ7 o
. i grease pump and the 24 2
extension pipe @17
nozzle. !
D22
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Table 2-3-2 Grease fittings used for NSK linear guide

Linear guide | Tap hole for | Standard grease | Straight Chuck Drive-in nipple Point Flexible

model grease fitting fitting nozzle nozzles (two) nozzle nozzle nozzle
NZ1 NZ NZ3 NZz4 NZ5

LS15 3 Drive-in type O

LS20~35"" | M6X0.75 B type O O O

LH15 ¢3 Drive-in type @)

LH20~35"" | M6X0.75 B type @) @) O

LH45~85 Rc1.8 B type O O @)

LA25~35 M6X0.75 B type O O @)

LA45~65 Rc1.8 B type O O @)

LY15,20 ®»3 Drive-in type O

LY25~35"" | M6X0.75 B type O @) @)

LY45~65 Rc1.8 B type O O @)

LW17 ¢3 Drive-in type @)

LW21~35 M6X0.75 B type @) @) O

LW50 Rc1,78 B type O O @)

LU05~15 — None O™

LEO5~15 — None O

*1) LS20, LS25, LH20, LY25, LY30: Use straight nozzle. (Point nozzle tip cannot be used because it interfere with the rail top

surface.)

*2) LU and LE Series: Apply grease directly to ball groove, etc. using a point nozzle.

#3

Drive-in type

A type

M6 x 0.75 or R1/8 (linear guide)
M6 x 1 or R1/8 (ball screw)

B type

Fig. 2-3-3 Grease fittings

C type

Remarks : Normally, grease fitting is not provided to NSK ball screw. However, ball nut has a tap hole to install a grease
fitting. The user should install a grease fitting if necessary. If there is no tap hole, apply grease directly to the

screw shaft and ball grooves.
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Attachment: Tables

1. Conversion from international system of units (SI)

Comparisons of Sl, CGS, and engineering systems of units

ltems

ST Length Mass  Time Temperature || Acceleration Force Stress Pressure Energy Power
Sl m kg s K, C m/s? N Pa Pa J w

CGS system cm g s T Gal dyn dyn/cm? dyn/cm? erg erg/s

Engineeringsystem | m  kgf - s¥m s T m/s? kgf  kgf/m?  kgf/m? kgf - m  kgf - m/s

Conversion rates from Sl system of units

Prefixes for Sl units

NSK

Powers of 10

Prefix
Name Code

1015
10|5
10

10°
10°
10°

10?
10°

Prefix

Name Code Powers of 10

exa E 107" deci
peta P 102 centi
tera T 10 milli
giga G 10-¢ micro
mega M 10°° nano
kilo k 1072 pico
hecto h 10 femto
deca da 10-® atto

T ST

—

Conversion rates from Sl units (continued from previous pa

e)

Sl unit Units other than S| units . .
Item - — - — Conversion rate from Sl unit
Name of unit Abbreviation Name of unit Abbreviation
Angle Radian rad Degree ° 180/t
Minute 10 800/
Second 648 000/ 1T
Length Meter m Micron i 108
Angstrom A 10"
Area Square meter m? Are a 1072
Hectare ha 10~
Volume Cubic meter m? Liter I, L 10°
Deciliter dl, dL 104
Time Second s Minute min 1/60
Hour h 1/3 600
Day d 1/86 400
e, Hort e oyl o
Rotational speed Times per second s’ Times per minute rpm 60
Velocity Meter per second m/s Kilometer per hour km/h 3600/1 000
Knot kn 3 600/1 852
Acceleration Meter per square second m/s? Gal Gal 10?
G G 1/9.806 65
Mass Kilogram kg Ton t 10°
Force Newton N Weight kilogram kgf 1/9.806 65
Weight ton tf 1/ (9.806 65X 10%)
Dyne dyn 10°
Torque and Newton meter N-:m Weight kilogram kgf + m 1/9.806 65
moment of force meter
Stress Pascal Pa Weight kilogram per square centimeter kgf/cmz 1/ (9.806 65 X 104)
(Newtons per square meter) (N/m?)  Weightkiogram per square milimeter ~~ kgf/mm? 1/ (9.806 65X 10°)
E1

Sl unit Units other than Sl units . .
Item - — - — Conversion rate from Sl unit
Name of unit Abbreviation Name of unit Abbreviation
Pressure Pascal Pa Weight kilogram per square meter kgf/m? 1/9.806 65
(newton per square meter) (N/m2) Water column meter mH,0 1/ (9.806 65X 10°%)
Mercurial column millimeter  mmHg 760/ (1.013 25X 10°)
Torr Torr 760/ (1.013 25X 10°)
Bar bar 10°°
Atmosphere atm 1/ (1.013 25X 10%)
Energy Joule J Erg erg 107
(newton meter) (N - m) Calorie (international)  cal, 1/4.186 8
Weight kilogram meter  kgf * m 1/9.806 65
Kilowatt hour kW - h 1/ (3.6X10°)
Metric horsepower/hour  PS + h X3.776 72X 1077
Electric power, Watt W Weight kilogram meter persecond ~ kgf + m/s 1/9.806 65
power (joules per second) J/s) Kilo calorie per hour kcal/h 1/1.163
Metric horsepower PS X1/735.498 8
Viscosity, Viscosityindex ~ Pascal second Pa‘s Poise P 10
Kinematic viscosity, Square meter m?/s Stokes St 104
Kinematic viscosity index per second Centistokes cSt 100
et ora oM elvin, Celsius degrees K, C Degree T [See Note (1) ]
haghesomatvetorce _Ampere A Ampere A 1
Electrical power, /ot Y (Watt per ampere)  (W/A) 1
Magnetic field intensity  Ampere per meter A/m Oersted Oe 41 /10°
Magnetic flux density Tesla T Gauss Gs 10¢
Gamma Y 10°
Electrical resistance Ohm Q (Volt per ampere) (V/A) 1

Note (1) Conversion from TKto 8C is: 8=T - 273.15. To indicate temperature difference: AT= A8. AT and
A 8 indicate temperature differences measured by Kelvin and Celsius respectively.

Remarks: Names and abbreviations of the unit in parentheses indicate the definition of the unit shown above
the parentheses or left to the parentheses.

Conversion example 1N = 1/9.806 65 kgf
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2. Conversion table between N and kgf 3. Conversion table between kg and Ib
[How to read the tablel] [How to read the table]
To convert 10N to kgf, locate 10 in the center column in the first block. Locate To convert 10 kg to Ib, locate 10 in the center column in the first block.
a corresponding kgf figure in the right side column. You will find 10N is Locate a corresponding Ib figure in right column. You will find 10 kg is
1.0197 kgf. To convert 10 kgf to N, locate a figure in N column to its left. You 22.046 Ib. To convert 10 Ib to kg, locate the figure in the kg column to the left.
1 kgf =9.80665 N 1 Ib =0.45359237 kg
N kgf N kgf N kgf kg Ib kg Ib kg Ib
9.8066 1 0.1020 333.43 34 3.4670 657.05 67 6.8321 0.454 1 2.205 15.422 34 74.957 30.391 67 147.71
19.613 2 0.2039 343.23 35 3.56690 666.85 68 6.9341 0.907 2 4.409 15.876 35 77.162 30.844 68 149.91
29.420 3 0.3059 353.04 36 3.6710 676.66 69 7.0360 1.361 3 6.614 16.329 36 79.366 31.298 69 152.12
39.227 4 0.4079 362.85 37 3.7729 686.47 70 7.1380 1.814 4 8.818 16.783 37 81.571 31.751 70 154.32
49.033 5 0.5099 372.65 38 3.8749 696.27 71 7.2400 2.268 5 11.023 17.237 38 83.776 32.205 71 156.53
58.840 6 0.6118 382.46 39 3.9769 706.08 72 7.3420 2.722 6 13.228 17.690 39 85.980 32.659 72 158.73
68.647 7 0.7138 392.27 40 4.0789 715.89 73 7.4439 3.175 7 15.432 18.144 40 88.185 33.112 73 160.94
78.453 8 0.8158 402.07 41 4.1808 725.69 74 7.5459 3.629 8 17.637 18.597 41 90.390 33.566 74 163.14
88.260 9 0.9177 411.88 42 4.2828 735.50 75 7.6479 4.082 9 19.842 19.051 42 92.594 34.019 75 165.35
98.066 10 1.0197 421.69 43 4.3848 745.31 76 7.7498 4.536 10 22.046 19.504 43 94.799 34.473 76 167.55
107.87 1 1.1217 431.49 44 4.4868 755.11 77 7.8518 4.990 11 24.251 19.958 44 97.003 34.927 77 169.76
117.68 12 1.2237 441.30 45 4.5887 764.92 78 7.9538 5.443 12 26.455 20.412 45 99.208 35.380 78 171.96
127.49 13 1.3256 451.11 46 4.6907 774.73 79 8.0558 5.897 13 28.660 20.865 46 101.41 35.834 79 174.17
137.29 14 1.4279 460.91 47 4.7927 784.53 80 8.1577 6.350 14 30.865 21.319 47 103.62 36.287 80 176.37
147.10 15 1.5296 470.72 48 4.8946 794.34 81 8.2597 6.804 15 33.069 21.772 48 105.82 36.741 81 178.57
156.91 16 1.6315 480.53 49 4.9966 804.15 82 8.3617 7.257 16 35.274 22.226 49 108.03 37.195 82 180.78
166.71 17 1.7335 490.33 50 5.0986 813.95 83 8.4636 7.711 17 37.479 22.680 50 110.23 37.648 83 182.98
176.52 18 1.8355 500.14 51 5.2006 823.76 84 8.5656 8.165 18 39.683 23.133 51 112.44 38.102 84 185.19
186.33 19 1.9375 509.95 52 5.3025 833.57 85 8.6676 8.618 19 41.888 23.587 52 114.64 38.555 85 187.39
196.13 20 2.0394 519.75 53 5.4045 843.37 86 8.7696 9.072 20 44.092 24.040 53 116.84 39.009 86 189.60
205.94 21 2.1414 529.56 54 5.5065 853.18 87 8.8715 9.525 21 46.297 24.494 54 119.05 39.463 87 191.80
215.75 22 2.2434 539.37 55 5.6084 862.99 88 8.9735 9.979 22 48.502 24.948 55 121.25 39.916 88 194.01
225.55 23 2.3453 549.17 56 5.7104 872.79 89 9.0755 10.433 23 50.706 25.401 56 123.46 40.370 89 196.21
235.36 24 2.4473 558.98 57 5.8124 882.60 90 9.1774 10.886 24 52.911 25.855 57 125.66 40.823 90 198.42
245.17 25 2.5493 568.79 58 5.9144 892.41 91 9.2794 11.340 25 55.116 26.308 58 127.87 41.277 91 200.62
254.97 26 2.6513 578.59 59 6.0163 902.21 92 9.3814 11.793 26 57.320 26.762 59 130.07 41.730 92 202.83
264.78 27 2.7532 588.40 60 6.1183 912.02 93 9.4834 12.247 27 59.525 27.216 60 132.28 42.184 93 205.03
274.59 28 2.8552 598.21 61 6.2203 921.83 94 9.5853 12.701 28 61.729 27.669 61 134.48 42.638 94 207.23
284.39 29 2.9572 608.01 62 6.3222 931.63 95 9.6873 13.154 29 63.934 28.123 62 136.69 43.091 95 209.44
294.20 30 3.0591 617.82 63 6.4242 941.44 96 9.7893 13.608 30 66.139 28.576 63 138.89 43.545 96 211.64
304.01 31 3.1611 627.63 64 6.5262 951.25 97 9.8912 14.061 31 68.343 29.030 64 141.10 43.998 97 213.85
313.81 32 3.2631 637.43 65 6.6282 961.05 98 9.9932 14.515 32 70.548 29.484 65 143.30 44.452 98 216.05
323.62 88 3.3651 647.24 66 6.7301 970.86 99 10.095 14.969 33 72.753 29.937 66 145.51 44.906 99 218.26
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4. Conversion table of hardness

Rockwell C

Brinell hardness

Rockwell hardness

A Scale B Scale
Scale hardness Vickers Shore
hardness Tungsten Load 588.4N Load 980.7N
(1471N) Standard ball carbide ball hardness
brale Diameter 1.5888 mm|
penetrator /16 in} sphere
68 940 — — 85.6 — 97
67 900 — — 85.0 — 95
66 865 — — 84.5 — 92
65 832 — 739 83.9 — 91
64 800 — 722 83.4 — 88
63 772 — 705 82.8 — 87
62 746 — 688 82.3 — 85
61 720 — 670 81.8 — 83
60 697 — 654 81.2 — 81
59 674 — 634 80.7 — 80
58 653 — 615 80.1 — 78
57 633 — 595 79.6 — 76
56 613 — 577 79.0 — 75
55 595 — 560 78.5 — 74
54 577 — 543 78.0 — 72
53 560 — 525 77.4 — 71
52 544 500 512 76.8 — 69
51 528 487 496 76.3 — 68
50 513 475 481 75.9 — 67
49 498 464 469 75.2 — 66
48 484 451 455 74.7 — 64
47 471 442 443 74.1 — 63
46 458 432 432 73.6 — 62
45 446 421 421 73.1 — 60
44 434 409 409 72.5 — 58
43 423 400 400 72.0 — 57
42 412 390 390 71.5 — 56
41 402 381 381 70.9 — 55
40 392 371 371 70.4 — 54
39 382 362 362 69.9 — 52

E5

NSK
1)
Rockwell C Brinell hardness A Slgglc‘:akwell hargn;f:le
Scale hardness .
Vickers Load 588.4N  Load 980.7N Shore
hardness | Standard ball ' U"9Ste" hardness
(1471N) andard ba carbide ball .
brale Diameter 1.5888 mm
penetrator (1,16 in} sphere
38 372 353 353 69.4 — 51
37 363 344 344 68.9 — 50
36 354 336 336 68.4 (109.0) 49
35 345 327 327 67.9 (108.5) 48
34 336 319 319 67.4 (108.0) 47
33 327 311 311 66.8 (107.5) 46
32 318 301 301 66.3 (107.0) 44
31 310 294 294 65.8 (106.0) 43
30 302 286 286 65.3 (105.5) 42
29 294 279 279 64.7 (104.5) 41
28 286 271 271 64.3 (104.0) 41
27 279 264 264 63.8 (103.0) 40
26 272 258 258 63.3 (102.5) 38
25 266 253 253 62.8 (101.5) 38
24 260 247 247 62.4 (101.0) 37
23 254 243 243 62.0 100.0 36
22 248 237 237 61.5 99.0 35
21 243 231 231 61.0 98.5 35
20 238 226 226 60.5 97.8 34
(18) 230 219 219 — 96.7 33
(16) 222 212 212 — 95.5 32
(14) 213 203 203 — 93.9 31
(12) 204 194 194 — 92.3 29
(10) 196 187 187 — 90.7 28
(8) 188 179 179 — 89.5 27
(6) 180 171 171 — 87.1 26
(4) 173 165 165 — 85.5 25
(2) 166 158 158 — 83.5 24
(0) 160 152 152 — 81.7 24
E6
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5. Deviations of shafts used in common fits Unit: um
C_Iassification of C_Iassification of
diameter(mm)__ 45 | e6 | f6 | g5 g6 | h5 h6 h7  h8  h9 h10 | js5  js6 5 6 J7 ks k6 k7| m5 m6 | n6 | p6 r6 r7 EECI-CAIE
Over orless Over orless
: 6 ~N|-2|-1] -4 -4 0 0 0 0 0 0495 +4 +3 +6 8 | +6 +9 +1B|+9 +12 [+ [+20]| +238 +2 5 5
-38|-28|-18| -9 —-12[-5 -8 -12 -1 -3 -—4|T20 = -2 -2 -4 |+1 +1 41| +4 + 4|+ 8 |+12]| +1B +715
6 0 M [-B[-B[-5 -5 0 0 0 0 0 0 +3 +as 4 +7 +0 | +7 +10 +16 ] F12 + 15 [+19 | +24 | +28 34 6 "
-49 | -3 | -2 -1 -14|-6 -9 -1 -2 -3 -5]|7% T4 -2 -2 -5 |4+1 +1 +1|+6 + 6 |+10 |+15] +19 +19
- 8 —90[-3&[-16[ -6 - 6 0 0 0 0 0 0 x4 +3s 5 +8 +12 |+9 +12 F19| +15 18 [+23 | T29 | T34 + 4 . =
-6 |-43|-27| -4 -17|-8 -11  -18 -27 -4 -7|%F o -3 -3 -6 |+1 +1 41| +7 + 7 [+12 |+8| +28 +2
B w0 B | -W[ - -7 -7 0 0 0 0 0 01 %45 o5 ¥5 +9 +1B | +11 +15  F23 | +17 + 21 |+ 28 | +35 | +41 T 49 . %
-78|-53|-33| -16 —-2|-9 -13 -21 -33 -5 -—g4|T4 T6 -4 -4 -8 |+2 +2 +2|+8 + 8 |+15 |+2| +28 +28
2 s — 80| -80[-25[-9 -39 0 0 0 0 0 +55 +3 +6 +11 +15 | +13  +18 +27 | 20 + 25 |[+33 | T42 | +50 F59 0 5
- 9% | —66| —41| -20 -2|-11 -16 -2 -39 -6 —100 [T = -5 -5 -1 |+2 +2 +2|+9 + 9 [+17 |+26 | +34 +34
60 71
50 gy 100 [-60[-3| -0 -1 0 0 0 0 0 0| 465 +95 +6 +12 418 | 15 421 +32 | +24 +30 [+39 [ +51 [ +41  + 41 2 £
-9 | —79| —49| -3 —29|-13 -19 -30 -—46 -—74 —120]| " -7 -7 =12 |+2 +2 42|41 +1 |[+20 [+ i 2 i e o %
+73 T8 - .
g0 10 10| -72| -3 -12 -2 0 0 0 0 0 0| 495 411 +6 +13 420 | +18 +25 +38 | +28 +35 |+45 | +59 | +51 + 51
—142 | —94 | —588| -27 -—34|-15 -2 -3 -5 -8 —140| 7 = -9 -9 -5 |+3 +3 +3| +13 +13 |[+23 |+37 i i3 i 8 100 120
I8 T8 m w
-5 | -85 | —43| -4 —14| 0 0 0 0 0 0 +7 +14 422 | 421 +28 +43 | +33 +40 |+52 | +68 [ +90 +105
120 180 479 | 410 | —68| -32 -39|-18 -25 —40 —63 —100 -0 |F 9 F125 -1 <11 —18 | +3 +3 +3| +15 +15 |+27 |+43| +65 +65 140 160
tE % W w
% 8w w
-170 | -100 | =50 | -15 — 15 0 0 0 0 0 0 +7 +16  +25 | +24 433 450 | +37 + 46 |+60 | +79 [ 109 +126
180 250 -199 | =129 | — 79 —-35 — 44| —20 -29 —46 —-72 -115 -—185 110 1145 -13 -13 -21 +4 +4 +4 0 17 +17 [+ 3 + 50 + 80 + 80 200 225
T 1% = =
T126 116 o0 -
250 a5 190 | =110 | =86 | =17 =17 0 0 0 0 0 0| 4115 +16 7T 416 426 +27 +36 +5 | +43 +52 |+66 | +88 | +94 + 94
-222 | -142 | —88| -4 -49|-23 -3 -5 -8 -130 -210|  ° T -6 = - t4 +4 +4| +0 +20 |+34 | +56 jﬂgg jﬂgg 20 315
T F1es oo -
35 a0 20| -15 | -62| -8 - 18 0 0 0 0 0 0| 4125 +18 T 44 T2 | 29 40 461 | +46 +57 [+73 | +98 | +108 +108
—246 | —161 | — 98 | —43 - 54| -25 -3 -5 -89 -140 -230| ~ = I e IR O U B - S 1R R
Ti66 189 o0 o
a0 500 230 | 15 —68) —20 —20 0 0 0 0 0 0| 4135 +20 +7 4 T3 +32  +45  +68 | +50 + 63 |+ 80 | +108 | +126  +126
—270 | —175 | —108 | —47 — 60| —27 —40 —63 —97 —155 —250 |~ -0 = -2 | +5 +5 +5| +28 +28 |+40 | +68 ﬂ;g ﬂgg 450 500
19 20 0 560
500 630 260 | —145 | — 76 - n| 0 0 0 0 0| 4y - _ _ +4 470 _ +70 |+8 | +122 | +150  +150
-304 | —189 | —120 - 66 -4 =70 -110 -175 —280 - 0 0 +26 |+44 | +78 j;]gg ﬁgg 560 630
t225 125 oo B
630 gop 290 | —m60 ) -s80 ) _ —24) 0 0 0 0 ) - _ 450 480 | _ +80 [+100 | +138 | +175  +175
=340 | =210 | —130 - 74 -50 —80 —125 -—200 —320 - 0 0 +30 |+50 | +388 i%%? ﬁgg 710 800
T266 300 o0 900
800 1000 320 | —170 | - 86 -2 B 0 0 0 0 0 48 _ o _ _ t56  +90 . +90 [+12 | +156 | +210  +210
376 | -226 | —142 -8 -5 —90 —140 -230 —360 - o 0 T34 86 | 00 | a6 1310 900 1000
316 3% 0007 1120
1000 120 380 | —195 | - 98 _ -8 _ 0 0 0 0 0 g L _ _ 466 +105 _ 4106 |+132 | +186 | +250  +250
-416 | —261 | —164 -9 —66 —105 ~—165 ~—260 —420 - 0 0 LR A B 7 R TP P
378 45 o0 100
1950 1600 -390 | =220 | =110 =30 B 0 0 0 0 0 B +39 o o o o +78 +125 ~ +126 |+156 +218 +300 +300
—468 | —298 | —188 -108 -78  —125 —195 =310 =500 - 0 0 t48 |+78 | +140 ﬁgg iggg 1400 1600
T462 1520 00 1e00
1600 2000 430 | —240 | —120 =3 B 0 0 0 0 0 4 _ _ _ _ 192 +150 _ +150 |+184 | +262 | +370 +370
—522 | =332 | —212 —124 -92  —150 —230 —370 —600 - 0 0 +58 |+ 92 | +170 ﬁgg iggg 1800 2000
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6. Deviations of holes used in common fits Unit: um
Classification of Classification of
% E6 F6 F7 G6  G7 Hé H7  H8 J6 J7 | Js6  Js7 K5 K6 K7 M5 M6 M7 N5 N6 N7 P6 P7 do'fi/";te”;":ﬂl’ess
oo 1e T Th YT L[ T8 T[T g lrss xo T Te T T Ts —8| T "2 _23|_2 _2 M0 18
B TRITR TA|TR LB YR TR T T ses s Rt el S o | R e e S
0 50 Tgo|ios Tas|te toe| o o "ol N|res s e T3 Tag| e T —28| o —28 _a3| -3 _ap N80
o0 @ TRITEIRITR IR TN TG T M ees e ThOTETAITE A 8 kS S TEC e
w w0 THITRIR|IR IH[TR T [N 2 e s PRoe TRIE D2 RTE IR CRIECE w w
2o te0 Tl TR TE|TR INTR TN TSI e s T It T T8 T3 —a0| T3 a5 _sr|_e1 _a 120 180
W om DRITRTHITE TR I e o TATATBITH T8 R SR CBTHCR w
20 ms 0T R Y|ty R[N TN T[S I |re x o To T®| T T —s2| s _a _es| -7 _as 20 35
w5 a0 DITE TBITE LR[S T B R e s R et e ) e et B el e R T
wo s P |T LE\TO pRIva fe o) bt e s 2Ot TR IR QB CZIptECE s
0o o [I9|TE0 P T t@lre t ol SR LA IR B CECHIIE IR w w
o an 20|10 DB ITI PRt o) s S R e et Rt it bk St R
o wo IS RILE IRTY R G em v I I T e e I i A
o o 11| TS| LB 408 vl s s ) B et ) et - e O
o om IFSIIW IR LR N N | wes I e I I
w0 2000 133|122 IS LI DB 40 0] s s S Y et St et it B it SR S
000 zs0 T |TA0 TS 1L LAIHUD 4UE B0  as rs T [t S e St ' R R
E9 E10

www.bergab.ru Bepr Ab bergab@ya.ru Ten. (495)-228-06-21, cpakc (495) 223-3071




Product Index www.bergab.ru Bepr AB bergab@ya.ru Ten. (495)-228-06-21, cpakc (495) 223-3071

NSK Linear Guides

Specification number of preloaded assembly (example)

LH 30 1200 AN C 2-%* P5 23 I

Series (Refer to Table |-2.1)

Size

Rail length (mm)
Ball slide shape/height (Refer to Table 1-2.2)
Material/surface treatment (Refer to Table I-4.1)

: No code: One;
I: Two rails in a pair
Preload (Refer to Table I-3.2)
Accuracy grade (Refer to Table 1-3.2)
Design no

Numbers of the ball slide per rail

[ J H|gh vertical load carrying capacity type

- LH Series (self-aligning type)

LH-AN= « » (A-29,30)
LH-BN - - (A-29,30)
LH-EL - - (A-31,32)
LH-GL - - (A-31,32)
LH-EM- - (A-33,34)
LH-FL - - (A-33,34)
LH-GM - » (A-33,34)
LH-HL -« - (A-33,34)
LAH-AL - - (A-35,36)
LAH-AN- - (A-35,36)
LAH-BL - - (A-35,36)
LAH-BN- - (A-35,36)
LAH-EL - - (A-37,38)
LAH-GL - + (A-37,38)

LAH-FL =« - - (A-39,40)
LAH-EM secccccccccccccccccse (A-39,40)
LAH-HL eeeeecccccccccccncanse (A-39,40)
LAH-GM esccccccscscccscccscs (A-39,40)
L1H eeeeecccccccccsccccccccccce (A-41)
LS Series (self-aligning type)
LS-CL seceesccccscccscsccsscsscsnse (A-43,44)
LS-AL seveseccccccsccssscsscsse (A-43,44)
LS-JL sevesecsccccsccssccnscnse (A-45,46)
LS-EL seseccccccccccccccccnse (A-45,46)
LS-JMseeescccscscossccssccssnse (A-47,48)
LS-KL seceescccccccscccscccscs (A-47,48)
LS-FL sececccccccsccccscccscs (A-47,48)
LS-EMessesccccccccccccnccnse (A-47,48)
LAS-CL eecscececccccccssccssnse (A-49,50)
LAS-AL ceesececcccccssscscsse (A-49,50)
LAS-EMe eesececcocscscosscssnse (A-51,52)
LAS-EL esesecccccccccccccccse (A-51,52)
LAS-KL eseeeecccccccccccccscse (A-53,54)
LAS-FL eseececcccccccccccccse (A-53,54)
L1S eecccccccccccscscssssssssns (A-55)

@Four directional iso-load carrying capacity type
+ LA Series (super-high rigidity type)

E11

LA-AL eecceccccccccccscccccsse (A-57,58)
LA-BL eecccccccccccccscccccsse (A-57,58)
LA-ANeeecccocecsosccccscscscncnsse (A-59,60)
LA-BNeeooooeocsococcscsccnnnse (A-59,60)
LA-EL eecccecccccscccccscccccsse (A-61,62)
LA-GL *essscscsccscccccccccccse (A-61,62)
LA-FL sescesccccccccscsccccnse (A-63,64)
LA-HL eeecccccccccccccccccce (A-63,64)
+ LY Series (high rigidity type)

Y-AL cesocccccccccccscscsccccnse (A-67,68)
LY-BL eecsecccccscccccsccccscsse (A-67,68)
LY-ANceeoooocccscsosccccscsccnnnse (A-69,70)
LY-BN eeceecccccscccccscccccsse (A-69,70)
LY-EL eececccecccscccccscccccsse (A-71,72)

« (A-71,72)
- (A-71,72)
- (A-73,74)
(A-73,74)

@ High vertical load carrying capacity type
+ LW Series (high moment type)

LW-EL=* - (A-77,78)
LAW-EL- « + (A-79,80)
LTWe eeececcecsccsccccsscscccscccs (A-81)

@ Miniature
- LE Series (high moment load carrylng capacity type)

LE-AL - - (A-83,84)
LE-TL - - (A-83,84)
LE-AR - - (A-83,84)
LE-TR - - (A-83,84)
LE-BL - - (A-85,86)
LE-UL (A-85,86)
LE-CL (A-87,88)
LE-SL (A-87,88)
LAE-AR (A-89,90)
LAE-TR (A-89,90)
L1E eeeccecccccccccscscccccccccs (A-91)
LU Series
LU-AL secccccccccsccscccsscccs (A—93,94)
LU-TL sececcsccccsccscccsccccs (A-93,94)
LU-AR*ccecccscccccsccsccccccccs (A—93 94)
LU-TReeceeescccccscscccccccccs (A-93,94)
LU-BL ssscccccccccccnscncsns (A-95,96)
LU-ULssesccscsccsccccccsccsse (A-95,96)
LAU-ARecccccccccccccscccccs (A-97,98)
LAU-TReceeccoccccccsccccscccs (A-97,98)
LAU-ALececsccccccscscsccscsscccs (A-97,98)
LTUeeesccccccscccscscsccssscccs (A-99)

@ Light weight miniature
- LL Series (miniature light weight type)

LLossccoscccscscsccscscscssscsss (A-101,102)
@ S1 Series
+ SH Series sessessesccsccccs (A-111~118)
-+ SS Seriesesecsesscscccccccs (A-119~124)
@ MF Series
- LH,LS Series s esccccccsccccccncs (A-130)
“ LY, LA Series eecscccccccccccccce (A-131)
“LE - LU Series *sseesccccccscccns (A-132)
@ LW Seriesecsscccscccscccscccccns (A-133)
@ LH Series sesesesccscscscsccnse (A-139,140)
@ HA Series
cHA-ANeseococccocccoscscccsccse (A-145,146)
cHA-AL escccocccocccccccccccse (A-145,146)
cHA-EMesococccocccocccoscscse (A-147,148)

Ball Screws

@ Standard in stock----A Series, S Series

w 16 03 FA-7 PGX-C5 Z 32

Product code (ball screw)

Shaft diameter (mm)

Effective threaded length (unit of 100 mm)
A Series: MA, FA, SA, KA

S Series: MS, FS, SS

T Lead (mm)
Axial play code

Accuracy code
Ball screw specification/appearance

NSK design serial No.

- A Series
WO0400MA ~ 0TMA (LeadTmm) «eeeceeeeceecees (B-41,42)
WO0B00MA ~ 0TMA (LeadTmm) «eeeceveeceecees (B-43,44)
WO0B00MA ~ 02MA (LeadTmm) «eeeceeeeceeeees (B-45,46)
WO0B00MA ~ 02MA (Lead1.5mm) «eceeeeeeeeees (B-47,48)
WO0B00MA ~ 02MA (Lead2mm) «eeeeeeeceeeeees (B-49,50)
W1001MA ~ 02MA (Lead2mm) «eceeceeceeceees (B-51,52)
W1001MA ~ 02MA (Lead2.5mm) ««ceeeeeeeeees (B-53,54)
W1001FA ~ 03FA (Leaddmm) <+ e eeeeveeceeenees (B-55,56)
W1201MA ~ 03MA (Lead2mm) «eeeceveeceeeees (B-57,58)
W1201MA ~ 03MA (Lead2.5mm) ««ceeeeceeeees (B-59,60)
W1201FA ~ 05FA (Lead5mm) ««eeeeeeeeeeeeeees (B-61,62)
W1201FA ~ 05FA (Lead10mm) ¢« eeceveeceeeees (B-63,64)
W1401FA ~ 06FA (Leadbmm) « e e eeveeeeeeeeeees (B-65,66)
W1401FA ~ 07FA (Lead8mm) < e e eeeceeeceeenees (B-67,68)
W1501FA ~ 10FA (Lead10mm) «+«ecveeeeeeeees (B-69,70)
W1501FA ~ 10FA (Lead20mm) ««eeceveeceeeees (B-71,72)
W1601TMA ~ 03MA (Lead2mm) «eecceeecceecees (B-73,74)
W1601TMA ~ 03MA (Lead2.5mm) ««eceeeeceeeees (B-75,76)
W1601FA ~ 08FA (Lead5mm) ««eeeeeeeeeeeeeees (B-77,78)
W1601FA ~ 10FA (Lead16mm) ««ececeeeceeeeees (B-79,80)
W1603FA ~ 12FA (Lead32mm) «eceeceeceecenes (B-81,82)
W2002SA ~ 06SA (Leaddmm) ««eeeeeeeceeeenes (B-83,84)
W2002SA ~ 07SA (Leadbmm) ceeeeceeeeceeeees (B-85,36)
W2002FA ~ 12FA (Lead10mm) ««eeeceveeceeeees (B-87,88)
W2003FA ~ 15FA (Lead20mm) ¢« eceveeceneees (B-89,90)
W2005FA ~ 17FA (Leadd0mm) ««eeceveeceneees (B-91,92)
W2502SA ~ 07SA (Leaddmm) «cevveeeeeccennns (B-93,94)
W2502SA ~ 11SA (Leadbmm) «eevveeececeennes (B-95,96)
W2503SA ~ 11SA (LeadBmm) ««eeeeeeeeceennes (B-97,98)
W2503SA ~ 14SA (Lead10mm) «eeeceeeeceeees (B-99,100)
W2507FA ~ 21FA (Lead20mm) « e cevecceeees (B-101,102)
W2507FA ~ 21FA (Lead25mm) « = ccevecceeees (B-103,104)
W2508FA ~ 21FA (Leadb0mm) « =« ceevecceenes (B-105,106)
W2802SA ~ 11SA (Leadbmm) <« vevves (B-107,108,109,110)
W2803SA ~ 11SA (LeadBmm) «==eeeeeee- (B-111,112,113,114)
W3202SA ~ 14SA (Leadbmm) =« eeeeeeees (B-115,116,117,118)
W3203SA ~ 14SA (LeadBmm) ««eeeeeeee- (B-119,120,121,122)
W3203SA ~ 14SA (Lead8mm) «eeeceeccceenes (B-123,124)
W3203SA ~ 17SA (Lead10mm) === eeeee- (B-125,126,127,128)

W3211FA ~ 27FA (Lead25mm) «+ == vveeeeneee (B-129,130)
W3211FA ~ 27FA (Lead32mm) «+ - vveeeeneee (B-131,132)
W3604SA ~ 17SA (Lead10mm) =<« veeveee (B-133,134,135,136)
W4003SA ~ 15SA (Leadbmm) ««+eveeeeeeene (B-137,138)
WA4003SA ~ 15SA (Lead8mm) ++eevvveeennee (B-139,140)
W4004SA ~ 23SA (Lead10mm) =« eeeveee (B-141,142,143,144)
W4006SA ~ 24SA (Lead12mm) =« eeeveee (B-145,146,147,148)
W4506SA ~ 24SA (Lead10mm) «+=eveeeeeesse (B-149,150)
W5005SA ~ 25SA (Lead10mm) ===« +evee- (B-151,152,153,154)

- A Series (Stainless steel)

WO0601KA (Leadimm) «=eeeeeeeeennnnennnnn. (B-157,158)
WO0802KA (Leadimm) < ==eeeevennnnnnnnnnnns (B-159,160)
WO0802KA (Lead2mm) <= eevveeenennnnnnnnss (B-161,162)
W1002KA (Leadzmm) ...................... (B-163,164)
W1001KA ~ 03KA (Leaddmm) ====evvveveeeee (B-165,166)
W1201KA ~ 03KA (Lead2mm) =====vvvveeeees (B-167,168)
W1202KA ~ 05KA (Leadbmm) «=eeeeeeceeeees (B-169,170)
W1203KA ~ 05KA (Lead10mm) ««ceeeeceeeees (B-171,172)
W1504KA ~ 10KA (Lead10mm) «eceeeeceeeees (B-173,174)
W1504KA ~ 10KA (Lead20mm) «eceeeeceeeees (B-175,176)
W1601KA ~ 03KA (Lead2mm) «eeceeeeceeeees (B-177,178)
W2005KA ~ 11KA (Lead20mm) ««eevveeeeeees (B-179,180)
+ S Series
WO400MS (LeadTmm) =« veeeeeeeeeeeeeeeens (B183,184)
WOB0TMS (LeadTmm) «eeeeeeeeeeeeeeeeeens (B183,184)
WO080TMS ~ 02MS (LeadTmm) «+eeeeeeeeeeess (B183,184)
WO0B0TMS ~ 02MS (Lead1.omm) ««eeeceeeceees (B185,186)
WO0801MS ~ 02MS (Lead2mm) «ceeeeeeeeeees (B185,186)
W1001MS ~ 02MS (Lead2mm) = cccvveeeeeees (B185,186)
W1001MS ~ 02MS (Lead2.5mm) ««eeeceeeeeees (B187,188)
W1202MS ~ 03MS (Lead2mm) «cceeeeeeeeeees (B187,188)
W1202MS ~ 03MS (Lead2.5mm) ««+evveeeeese (B187,188)
W1001FS ~ 03FS (Leaddmm) «+ceveeceecceees (B189,190)
W1201FS ~ 04FS (Leaddmm) «eceeeeeceeeeees (B189,190)
W1202FS ~ 04FS (Lead10mm) «+ccevveeeesees (B189,190)
W1403FS ~ 06FS (Leadbmm) «eceeeeceeeccees (B191,192)
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W1405FS ~ 08FS (Lead8mm) «cceceeeeeceeees (B191,192)
W1504FS ~ 11FS (Lead10mm) +ecceveeeceeees (B191,192)
W1602MS ~ 04MS (Lead2mm) «ceeeeeeeeeeees (B193,194)
W1602MS ~ 04MS (Lead2.5mm) ««ceevvveeeees (B193,194)
W1504FS ~ 11FS (Lead20mm) «eccevveeeecees (B195,196)
W1609FS ~ 13FS (Lead32mm) «ceeeeceecceees (B195,196)
W2011FS ~ 17FS (Leadd0mm) «ececeeeeeeeees (B195,196)
W1605FS ~ 09FS (Lead5mm) ««ceeeeeveeecese (B197,198)
W1606FS ~ 11FS (Lead16mm) «ceeeeceeeceees (B197,198)
W2009FS ~ 13FS (Lead10mm) «eccceeeeeceees (B197,198)
W2010FS ~ 15FS (Lead20mm) ««ccceveeeeeees (B197,198)
W2003SS ~ 08SS (Leaddmm) «+ceeeeceecceees (B199,200)
W2003SS ~ 10SS (Leadbmm) ««ceeeeeeeeeeees (B199,200)
W2503SS ~ 10SS (Leaddmm) «+eeeeeeeeeeeess (B201,202)
W2503SS ~ 12SS (Leadbmm) «+ceeeeceecceees (B201,202)
W2504SS ~ 12SS (LeadBmm) ««cceeeeeeeeeees (B201,202)
W2502SS ~ 12SS (Leadbmm) «eeeeeeeeeeeeees (B203,204)
W2504SS ~ 15SS (Lead10mm) «ceeeeceecccees (B203,204)
W2513FS ~ 21SS (Lead20mm) «eceeeeeeeeeees (B205,206)
W2513FS ~ 21FS (Lead25mm) +cccevveeeecees (B205,206)
W2515FS ~ 21FS (Leadb0mm) +ceeeeceeeceees (B205,206)
W2504SS ~ 15SS (Lead10mm) «cceeeeeeeceees (B207,208)
W2804SS ~ 12SS (Leadbmm) ««ceeeeeveeecese (B207,208)
W2806SS ~ 12SS (LeadBmm) «+ceeeeceeeceees (B207,208)
W2804SS ~ 12SS (Leadbmm) «eceeeeeeeeeeees (B209,210)
W2804SS ~ 12SS (Leadbmm) ««ceeeeeveeeeess (B209,210)
W3204SS ~ 15SS (Leadbmm) «+ceeeeceecceees (B211,212)
W3206SS ~ 15SS (LeadBmm) ««cceeeeeeeceees (B211,212)
W3204SS ~ 15SS (Leadbmm) ««ceeeevveeecess (B213,214)
W3206SS ~ 15SS (LeadBmm) «+ceeeeceecceees (B213,214)
W3206SS ~ 15SS (Lead8mm) ««ceeeeeeeeeeees (B213,214)
W3204SS ~ 16SS (Leaddmm) ««ceeeeeveeecess (B215,216)
W3205SS ~ 18SS (Lead10mm) +ceeeeceeeceees (B215,216)
W3205SS ~ 18SS (Lead10mm) ««ceeeeeeeeeees (B217,218)
W3607SS ~ 20SS (Lead10mm) «ceeeeeeeeceees (B217,218)
W4006SS ~ 16SS (Leaddmm) «+ceeeecveccenes (B217,218)
W3205SS ~ 18SS (Lead10mm) «cceeeeeeeeeees (B219,220)
W3607SS ~ 20SS (Lead10mm) «ceeeeceeeceees (B219,220)
W3217FS ~ 27FS (Lead2bmm) +ceeeeceecceees (B221,222)
W3217FS ~ 27FS (Lead32mm) ceccevveeceeces (B221,222)
W4007SS ~ 18SS (Lead8mm) «+ceeeeeeecceees (B223,224)
W4007SS ~ 24SS (Lead10mm) «ceeeeceecccees (B223,224)
W4010SS ~ 25SS (Lead12mm) «cccevveececees (B223,224)
W4007SS ~ 18SS (Lead10mm) «ceeeeceeeceees (B225,226)
W4007SS ~ 24SS (Lead12mm) +ceeeeceecccees (B225,226)
WA4007SS ~ 24SS (Lead10mm) «ccceveeeeecees (B227,228)
W5007SS ~ 26SS (Lead10mm) «ceeeeceecceees (B227,228)
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W4510SS ~ 25SS (Lead10mm)
W5010SS ~ 26SS (Lead10mm)
W5010SS ~ 26SS (Lead10mm)

(B229,230)
(B229,230)
(B229,230)

Ball Screws
@ Standard in stock -+ V Series

V Series: VFA, RMA, RMS
Shaft diameter (mm)
Lead (mm)

Screw shaft length (mm)
Axial play code
Accuracy code

- V Series (low price)
VFA1210 (Screw shaft length 410 ~ 610mm) «-++- (B233,234)
VFA1510 (Screw shaft length 500 ~ 1000mm) - -+ (B235,236)
VFA1520 (Screw shaft length 500 ~ 1000mm) - -+ (B237,238)

- V Series (precision rolled miniature ball screw, finished shaft end)
RMA0601 (Screw shaft length 160 ~ 260mm) «--- (B241,242)
RMA0801 (Screw shaft length 180 ~ 280mm) «--- (B243,244)
RMA0801.5 (Screw shaft length 180 ~ 280mm) -- (B245,246)

@ Standard in stock -+ R Series

RMA0802 (Screw shaft length180 ~ 280mm) ----+ (B247,248)
RMA1002 (Screw shaft length250 ~ 350mm) --+-+ (B249,250)
RMA1202 (Screw shaft length250 ~ 350mm) -+ -+ (B251,252)

+ V Series (precision rolled miniature ball screw, blank shaft end)

RMS0601 ------- -+ (B253,254)
RMS0801 ~ 02--- -+-+ (B253,254)
RMS1002 +--+-+- -+++ (B253,254)
RMST202 +++vvervensennsrnnsennsennsennannnnens (B253,254)

RN FTL 2510 A5 S

Shaft diameter (mm)

Product code (nut assembly) T Seal code S:
Nut model: FTL, FBL, STL, No code: Without seal
CT, FCL Effective numbers of turns of balls (numbers of turns x numbers of circuit)

* R Series (Rolled ball screws)

(B257,262)
(B263,264)
(B265,266)
(B267,268)
(B269,272)

@ Accessories for standard models in stock
+ Support units
WBK (light load for small equipment ) +-++-+ (B276 ~ 290)

With seal

Internal specifications
Lead (mm)

WBK (heavy load for machine tool) ---+ (B-277 ~ 294)

+ Lock nuts
WBK (A Type) ............................... (B'Zgg)
WBK (S Type) ............................... (B_Zgg)
. Grease Units ................................. (B_300)

+ Travel Stopper

Items to be Ordered ........................ (B_300)

+ Angular contact ball bearing to support ball screw

**TAC .................................... (B_301 ~ 306)

@ Custom made ball screws (example of specification number)

DFT 50 10-5 L C3 Z-850/1230

Nut model
Screw shaft diameter

Lead (mm)

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

Screw shaft overall length (mm)

Effective length of thread (mm)
Axial play code
Accuracy code

Direction of turn of thread: No code: Right L: Left

- T Type (Return tube recirculation system)

SFT cevverercerencnranininiuniiiniiiiien. (B-311~322)
PFT- -++(B-323 ~ 328)
ZFT- +++(B-329 ~ 334)
DET ceeveererereeneonaeaenereneeennrnenenens (B-335 ~ 344)

(B-345 ~ 350)
(B-351 ~ 352)

- D Type (Deflector recirculation system)

SFD ........................................ (B_355 ~ 358)
ZFD ceveetereseernrecineiiinininininienine. (B-359 ~ 362)
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(B-363 ~ 366)
(B-367 ~ 370)
DD e eererereesnsnsusuruiuiiiiieniiein, (B-371 ~ 374)
+ M Type (Precision miniature, fine lead)
MSFD\ MPFD .......................... (B_377 ~ 380)
IVIJED e eeeereeesesusururuiuiiiiiiiiniin, (B-381 ~ 382)
+ L Type (Precision, medium and high helix lead)
LPFT ....................................... (B_389 ~ 392)
LGFT cerereeseesusunururuiuiiniinininins (B-385 ~ 388)
LDFT:cececececeresenenseresunusninienenens (B-393 ~ 394)
LFFT ....................................... (B_395 ~ 396)
LSFC. LPFC: - erererreresenrucunenencnns (B-397 ~ 398)
+ U Type (Precision, high helix and super- high helix lead)
USFC’UPFC .............................. (B_40‘| ~ 404)
+ HMC Series (Ball screw for high speed machine tools)
HZC. HZF:eeeeeeeenreneneiinininin, (B-407 ~ 408)
HDC. HDF (B-409 ~ 410)

+ HTF Series (Ball screw for high load drive)

[ =T TP (B-413 ~ 414)

@ Application oriented ball screws
* MF Series

(B-425 ~ 428)
(B-429 ~ 430)
(B-431 ~ 432)
(B-433 ~ 434)
(B-435 ~ 436)
(B-437 ~ 438)
(B-439 ~ 440)
(B-441 ~ 454)

(B-459 ~ 464)
(B-465 ~ 468)

- NDT, NDD Series (Rotatable ball screw)

NDT’ NDD ............................... (B_475 ~ 476)
Z Series (Robotte)
DT T P P P (B-481 ~ 488)

+ Hollow shaft ball screw

[ P P TP (B-491 ~ 492)

- Hollow shaft ball screw (seal unit)

E15

WS corerrerasenerunininnuniiiinien (B-493 ~ 494)

Monocarriers

Monocarrier

@Standard stock:--MF series MCM type and MCH type

MC M 06 040 H 1

H: High rigid type
L: Low rail type

Nominal size (rail width)

Type M: Light weight type conventlonatype)—{

l‘(_

K : Single slider
D ‘ Double slider

Ball screw lead (mm)

Accuracy grade : High grade (H)

Stroke (10mm unit)

+ MCM type

MCMO03 (width 34mm ;

Single slider - =« == - = --- - -n -

MCMO05 (width 50mm ;

Single slider - - - - = <= - - - --

MCMO05 (width 50mm ;
Double slider
MCMO06 (width 60mm ;

Single slider - - - - - ------- -

MCMO06 (width 60mm ;

Double slider- - - - - ----------

MCMO08 (width 80mm ;

Single slider - --------------

MCMO08 (width 80mm ;

Double slider - -~ - -~ -~ -~~~ -
MCM10 (width 100mm ;
Single slider - - - ------------
MCM10 (width 100mm ;
Double slider - - - - - - - - - - -~ -

lead 1,2,10,172mm)
-(C6)
lead 5,10,20mm)
-(€7)
lead 5,10,20mm)
-(C8)
lead 5,10,20mm)
-(C9)
lead 5,10,20mm)
-(C10)
lead 5,10,20mm)
-(c11)
lead 5,10,20mm)
-(C12)
lead 10,20mm)
-(C13)
lead 10,20mm)
-(C14)

Optional Components of MCM

Cover--------------------
Sensor - - - - .- -- e oo
Motor Bracket - - ------------

-(C16)
-(C19)
-(C23)

* MCH type

MCHO06 (width 60mm ;

Single slider ---------------

MCHO06 (width 60mm ;

Double slider - - - - - - ---------
: lead 5,10,20mm)

MCL06 (width 60mm

Single slider -- -~ -----------

MCH09 (width 86mm ;

Single slider - - -------------

MCH09 (width 86mm ;

Double slider - - - - - - ---------
MCH10 (width 100mm ;
Single slider ---------------
MCH10 (width 100mm ;
Double slider - - - - -----------

lead 5,10,20mm)
-(C39)
lead 5,10,20mm)
-(C40)

-(ca1)
lead 5,10,20mm)
-(C42)
lead 5,10,20mm)
-(C43)
lead 5,10,20mm)
-(ca4)
lead 5,10,20mm)
-(C45)

Optional Components of MCH

Sensor - - - - ---ss- e e e s
Cover - - == -« w e
Motor Bracket - - - -----------
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Standard Ball Screws in Stock
Index by screw diameter

A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
WO0400MA B41 - 42
P4 Tmm WO0401MA B41 - 42
W0400MS B183 - 184
WO0600MA B43 - 44
WO0601MA B43 - 44
WO0601KA B157 - 158
¢»6 Tmm
WO0601MS B183 - 184
RMAO0601 B241 - 242
RMS0601 B253 - 254
WO0800MA B45 - 46
WO0801MA B45 - 46
WO0802MA B45 - 46
Tmm WO0802KA B159 - 160
W0801MS B183 - 184
W0802MS B183 - 184
RMAO0801 B243 - 244
RMS0801 B253 - 254
WO0800MA B47 - 48
WO0801MA B47 - 48
WO0802MA B47 - 48
®8 1.5mm W0801MS B185 - 186
W0802MS B185 - 186
RMAO0801.5 B245 - 246
RMS0801.5 B253 - 254
WO0800MA B49 - 50
W0801MA B49 - 50
WO0802MA B49 - 50
2mm WO0802KA B161 - 162
W0801MS B185 - 186
W0802MS B185 - 186
RMA0802 B247 - 248
RMS0802 B253 - 254
W1001MA B51 - 52
W1002MA B51 - 52
@10 2mm
W1002KA B163 - 164
W1001MS B185 - 186

A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W1002MS B185 - 186
2mm RMA1002 B249 - 250
RMS1002 B253 - 254
W1001MA B53 - 54
W1002MA B53 - 54
2.5mm
W1001MS B187 - 188
W1002MS B187 - 188
RNFTL 1003A B257 - 258
3mm
®»10 RNCT 1003A B265 - 266
W1001FA B55 - 56
W1002FA B55 - 56
W1003FA B55 - 56
W1001KA B165 - 166
4mm
W1003KA B165 + 166
W1001FS B189 - 190
W1002FS B189 - 190
W1003FS B189 - 190
RNFTL 1006A B257 - 258
6mm
RNFBL 1006A B263 - 264
W1201MA B57 - 58
W1202MA B57 - 58
W1203MA B57 - 58
W1201KA B167 - 168
2mm
W1203KA B167 - 168
W1202MS B187 - 188
W1203MS B187 - 188
RMA1202 B251 - 252
RMS1202 B253 - 254
W1201MA B59 - 60
®12 W1202MA B59 - 60
2.5mm W1203MA B59 - 60
W1202MS B187 - 188
W1203MS B187 - 188
W1201FA B61 - 62
W1202FA B61 - 62
W1203FA B61 - 62
5mm
W1204FA B61 - 62
W1205FA B61 - 62
W1202KA B169 - 170

E7 www.bergab.ru Bepr Ab bergab@ya.ru Ten. (495)-228-06-21, cdakc (495) 223-3071



A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W1205KA B169 - 170
W1201FS B189 - 190
5mm
W1202FS B189 - 190
W1204FS B189 - 190
8mm RNFTL 1208A B257 - 258
RNFBL 1208A B263 - 264
W1201FA B63 - 64
W1202FA B63 - 64
®12 W1203FA B63 - 64
W1204FA B63 - 64
10mm W1205FA B63 - 64
W1203KA B171 - 172
W1205KA B171 - 172
W1202FS B189 - 190
W1204FS B189 + 190
VFA1210 B233 - 234
12mm RNFTL 1212A B261 - 262
RNFCL 1212A B269 - 270
RNFTL 1404A B257 - 258
4mm RNFBL 1404A B263 - 264
RNCT 1404A B265 - 266
RNSTL 1404A B267 - 268
W1401FA B65 - 66
W1402FA B65 - 66
W1403FA B65 - 66
W1404FA B65 - 66
W1405FA B65 - 66
014 5bmm W1406FA B65 - 66
W1403FS B191 - 192
W1406FS B191 - 192
RNFTL 1405A B257 - 258
RNFBL 1405A B263 - 264
RNCT 1405A B265 - 266
RNSTL 1405A B267 - 268
W1401FA B67 - 68
W1402FA B67 - 68
8mm W1403FA B67 - 68
W1404FA B67 - 68
W1405FA B67 - 68
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A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W1406FA B67 - 68
014 8mm W1407FA B67 - 68
W1405FS B191 - 192
W1408FS B191 - 192
W1501FA B69 - 70
W1502FA B69 - 70
W1503FA B69 - 70
W1504FA B69 - 70
W1505FA B69 - 70
W1506FA B69 - 70
W1507FA B69 - 70
W1508FA B69 - 70
10mm W1510FA B69 - 70
W1504KA B173 - 174
W1506KA B173 - 174
W1510KA B173 - 174
W1504FS B191 - 192
W1506FS B191 - 192
W1509FS B191 - 192
®»15 W1511FS B191 - 192
VFA1510 B235 - 236
W1501FA B71 - 72
W1502FA B71 - 72
W1503FA B71 - 72
W1504FA B71 - 72
W1505FA B71 - 72
W1506FA B71 - 72
W1507FA B71 - 72
20mm W1508FA B71 - 72
W1510FA B71 - 72
W1504KA B175 - 176
W1506KA B175 - 176
W1510KA B175 - 176
W1504FS B195 - 196
W1506FS B195 - 196
W1509FS B195 - 196
W1511FS B195 - 196
VFA1520 B237 - 238
RNFCL 1520A B269 - 270
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A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W1601MA B73 - 74
W1602MA B73 - 74
W1603MA B73 - 74
2mm W1601KA B177 - 178
W1603KA B177 - 178
W1602MS B193 - 194
W1604MS B193 - 194
W1601TMA B75 - 76
W1602MA B75 - 76
2.5mm W1603MA B75 - 76
W1602MS B193 - 194
W1604MS B193 - 194
W1601FA B77 - 78
W1602FA B77 - 78
W1603FA B77 - 78
Emm W1604FA B77 - 78
W1606FA B77 - 78
W1608FA B77 - 78
®16 W1605FS B197 - 198
W1609FS B197 - 198
10mm RNFTL 1610A B257 - 258
W1601FA B79 - 80
W1602FA B79 - 80
W1603FA B79 - 80
W1604FA B79 - 80
W1605FA B79 - 80
16mm W1606FA B79 - 80
W1607FA B79 - 80
W1608FA B79 - 80
W1610FA B79 - 80
W1606FS B197 - 198
W1611FS B197 - 198
RNFTL 1616A B261 - 262
RNFCL 1616A B269 - 270
W1603FA B81 - 82
W1605FA B81 - 82
32mm W1608FA B81 - 82
W1612FA B81 - 82
W1609FS B195 - 196
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A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W1613FS B195 + 196
®16 32mm
RNFCL 1632A B271 - 272
RNFTL 1808A B257 - 258
018 8mm RNFBL 1808A B263 - 264
RNCT 1808A B265 - 266
RNSTL 1808A B267 - 268
W2002SA B83 - 84
W2003SA B83 - 84
W2004SA B83 - 84
Amm W2005SA B83 - 84
W2006SA B83 - 84
W2003SS B199 - 200
W2005SS B199 - 200
W2008SS B199 - 200
W2002SA B85 - 86
W2003SA B85 - 86
W2004SA B85 - 86
W2005SA B85 - 86
W2007SA B85 - 86
5mm W2003SS B199 - 200
620 W2005SS B199 - 200
W2007SS B199 - 200
W2010SS B199 - 200
RNFTL 2005A B257 - 258
RNFBL 2005A B263 - 264
RNCT 2005A B265 - 266
RNSTL 2005A B267 - 268
W2002FA B87 - 88
W2003FA B87 - 88
W2004FA B87 - 88
W2005FA B87 - 88
W2006FA B87 - 88
10mm W2007FA B87 - 88
W2008FA B87 - 88
W2009FA B87 - 88
W2010FA B87 - 88
W2011FA B87 - 88
W2012FA B87 - 88
W2009FS B197 - 198
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A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W2013FS B197 - 198
10mm RNFTL 2010A B257 - 258
RNFBL 2010A B263 - 264
RNSTL 2010A B267 - 268
W2003FA B89 - 90
W2004FA B89 - 90
W2005FA B89 - 90
W2006FA B89 - 90
W2007FA B89 - 90
W2008FA B89 - 90
W2009FA B89 - 90
W2010FA B89 - 90
W2011FA B89 - 90
020 20mm W2012FA B89 - 90
W2015FA B89 - 90
W2005KA B179 - 180
W2007KA B179 - 180
W2011KA B179 - 180
W2010FS B197 - 198
W2015FS B197 - 198
RNFTL 2020A B261 - 262
RNFCL 2020A B269 - 270
W2005FA B91 - 92
W2007FA B91 - 92
W2009FA B91 - 92
W2011FA B91 - 92
40mm W2013FA B91 - 92
W2017FA B91 - 92
W2011FS B195 - 196
W2017FS B195 - 196
RNFCL 2040A B271 - 272
W2502SA B93 - 94
W2503SA B93 - 94
W2504SA B93 - 94
025 4mm W2505SA B93 - 94
W2507SA B93 - 94
W2503SS B201 - 202
W2506SS B201 - 202
W2510SS B201 - 202
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A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W2502SA B95 - 96
W2503SA B95 - 96
W2504SA B95 - 96
W2505SA B95 - 96
W2506SA B95 - 96
W2507SA B95 - 96
W2509SA B95 - 96
W2511SA B95 - 96
W2503SS B201 - 202
5mm W2505SS B201 - 202
W2508SS B201 - 202
W2512SS B201 - 202
W2502SS B203 - 204
W2504SS B203 - 204
W2506SS B203 - 204
W2509SS B203 - 204
W2512SS B203 - 204
RNFTL 2505A B257 - 258
@25 RNFBL 2505A B263 - 264
RNCT 2505A B265 - 266
RNSTL 2505A B267 - 268
W2503SA B97 - 98
W2505SA B97 - 98
W2507SA B97 - 98
6mm W2511SA B97 - 98
W2504SS B201 - 202
W2508SS B201 - 202
W2512SS B201 - 202
W2503SA B99 - 100
W2505SA B99 - 100
W2507SA B99 - 100
W2509SA B99 - 100
10mm W2511SA B99 - 100
W2514SA B99 - 100
W2504SS B203 - 204 - 207 - 208
W2506SS B203 - 204
W2507SS B207 - 208
W2508SS B203 - 204
W2510SS B207 - 208




A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W2511SS B203 - 204
W2515SS B203 - 204 - 207 - 208
10mm RNFTL 2510A B257 - 258
RNFBL 2510A B263 - 264
RNCT 2510A B265 - 266
RNSTL 2510A B267 - 268
W2507FA B101 - 102
W2509FA B101 - 102
W2511FA B101 - 102
W2513FA B101 - 102
20mm W2515FA B101 - 102
W2517FA B101 - 102
W2521FA B101 - 102
W2513FS B205 * 206
W2521FS B205 - 206
@25 W2507FA B103 - 104
W2509FA B103 - 104
W2511FA B103 - 104
W2513FA B103 - 104
25mm W2515FA B103 - 104
W2517FA B103 - 104
W2521FA B103 - 104
W2513FS B205 - 206
W2521FS B205 - 206
RNFTL 2525A B261 - 262
RNFCL 2525A B269 - 270
W2508FA B105 - 106
W2511FA B105 - 106
W2516FA B105 - 106
50mm W2521FA B105 - 106
W2515FS B205 - 206
W2521FS B205 - 206
RNFCL 2550A B271 - 272
W2802SA B107 - 108 - 109 - 110
W2803SA B107 - 108 - 109 - 110
028 5mm W2804SA B107 - 108 - 109 - 110
W2805SA B107 - 108 - 109 - 110
W2807SA B107 - 108 - 109 - 110
W2809SA B107 - 108 - 109 - 110
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A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W2811SA B107 - 108 - 109 - 110
W2804SS B207 - 208 - 209 - 210
smm W2806SS B207 - 208 - 209 - 210
W2808SS B207 - 208 - 209 - 210
W2812SS B207 - 208 - 209 - 210
W2803SA B111-112-113 - 114
W2805SA B111-112-113 - 114
W2807SA B111-112-113 - 114
¢28 W2809SA B111-112-113- 114
W2811SA B111-112- 113+ 114
W2804SS B207 - 208 - 209 - 210
émm W2806SS B207 - 208 - 209 - 210
W2808SS B207 - 208 - 209 - 210
W2812SS B207 - 208 - 209 - 210
RNFTL 2806A B259 - 260
RNFBL 2806A B263 - 264
RNCT 2806A B265 - 266
RNSTL 2806A B267 - 268
W3202SA B115- 116 - 117 - 118
W3203SA B115- 116 - 117 - 118
W3204SA B115- 116 - 117 - 118
W3205SA B115- 116 - 117 - 118
W3206SA B115-116 - 117 - 118
W3207SA B115-116 - 117 - 118
W3209SA B115 - 116 - 117 - 118
W3211SA B115 - 116 - 117 - 118
W3214SA B115 - 116 - 117 - 118
5mm B211-212 213+ 214
®32 V320455 215 - 216
W3206SS B211-212 213 214
215 - 216
W3208SS B211 212 213-214
W3209SS B215 - 216
W3212SS B211-212-213 - 214
215 - 216
W3215SS B211-212-213 - 214
W3216SS B215 - 216
6mm W3203SA B119 - 120 - 121 - 122
W3205SA B119 - 120 - 121 - 122

E25
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A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W3207SA B119 - 120 - 121 - 122
W3209SA B119 - 120 - 121 - 122
W3211SA B119 - 120 - 121 - 122
6mm
W3214SA B119 - 120 - 121 - 122
W3206SS B211 212213 - 214
W3210SS B211 212213 - 214
W3215SS B211 212213 214
W3203SA B123 - 124
W3205SA B123 - 124
W3207SA B123 - 124
W3209SA B123 - 124
8mm
W3214SA B123 - 124
W3206SS B213 - 214
W3210SS B213 - 214
W3215SS B213 - 214
W3203SA B125 - 126 - 127 - 128
W3204SA B125 - 126 - 127 - 128
032 W3205SA B125 - 126 - 127 - 128
W3206SA B125 - 126 -+ 127 - 128
W3207SA B125 - 126 -+ 127 - 128
W3209SA B125 - 126 -+ 127 - 128
W3211SA B125 - 126 + 127 - 128
W3214SA B125 - 126 + 127 - 128
W3217SA B125 - 126 + 127 - 128
B215 - 216 + 217 - 218
W3205SS
219 - 220
10mm B215 - 216 + 217 - 218
W3207SS
219 - 220
B215 - 216 -+ 217 - 218
W3210SS
219 - 220
B215 - 216 - 217 - 218
W3214SS
219 - 220
B215 - 216 - 217 - 218
W3218SS
219 - 220
RNFTL 3210A B259 - 260
RNFBL 3210A B263 - 264
RNCT 3210A B265 - 266
RNSTL 3210A B267 - 268
25mm W3211FA B129 - 130
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A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W3216FA B129 - 130
W3221FA B129 - 130
25mm W3227FA B129 - 130
W3217FS B221 - 222
W3227FS B221 - 222
W3211FA B131 - 132
®32 W3216FA B131 - 132
W3221FA B131 - 132
32mm W3227FA B131 - 132
W3217FS B221 - 222
W3227FS B221 - 222
RNFTL 3232A B261 - 262
RNFCL 3232A B269 - 270
64mm RNFCL 3264A B271 - 272
W3604SA B133 - 134 135- 136
W3606SA B133 - 134 135- 136
W3609SA B133 134 135- 136
W3613SA B133 134 135 - 136
W3617SA B133:134 135- 136
W3607SS B217 - 218 219 - 220
@36 10mm
W3612SS B217 - 218 219 - 220
W3620SS B217 - 218 - 219 - 220
RNFTL 3610A B259 - 260
RNFBL 3610A B263 - 264
RNCT 3610A B265 - 266
RNSTL 3610A B267 - 268
W4003SA B137 - 138
W4005SA B137 - 138
W4007SA B137 - 138
W4009SA B137 - 138
5mm W4011SA B137 - 138
W4015SA B137 - 138
®»40 W4006SS B217 - 218
W4010SS B217 - 218
W4016SS B217 - 218
W4003SA B139 - 140
8mm W4005SA B139 - 140
W4007SA B139 - 140
W4009SA B139 - 140

www.bergab.ru Bepr Ab bergab@ya.ru Ten. (495)-228-06-21, cpakc (495) 223-3071



www.bergab.ru bepr Ab bergab@ya.ru Ten. (

A Series, A Series (KA), S Series, V Series, R Series

Screw diameter Lead Reference number Page number
W4011SA B139 - 140
W4015SA B139 - 140
8mm
W4007SS B223 - 224
W4012SS B223 - 224
W4018SS B223 - 224
W4004SA B141 - 142 143 - 144
W4005SA B141 - 142 143 - 144
W4006SA B141 - 142 143 - 144
W4007SA B141 - 142 143 - 144
W4009SA B141 - 142 143 - 144
W4011SA B141 - 142 143 - 144
W4013SA B141 - 142 143 - 144
W4015SA B141 - 142 143 - 144
W4017SA B141 - 142 143 - 144
10mm W4023SA B141 - 142 143 - 144
B223 - 224 225 - 226
W4007SS
227 - 228
B223 - 224 225 - 226
W4010SS
@40 227 - 228
B223 - 224 225 - 226
W4014SS
227 - 228
B223 - 224 225 - 226
W4018SS
227 - 228
B223 - 224 225 - 226
W4024SS
227 - 228
RNFTL 4010A B259 - 260
RNFBL 4010A B263 - 264
RNCT 4010A B265 - 266
W4006SA B145 - 146 147 - 148
W4009SA B145 - 146 147 - 148
W4013SA B145 - 146 147 - 148
W4017SA B145 - 146 147 - 148
12mm
W4024SA B145 - 146 147 - 148
W4010SS B223 - 224 225 - 226
W4016SS B223 - 224 225 - 226
W4025SS B223 - 224 225 - 226
RNFTL 4040A B261 - 262
40mm
RNFCL 4040A B269 - 270
80mm RNFCL 4080A B271 - 272
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A Series, A Series (KA), S Series, V Series, R Series

NSK

Screw diameter Lead Reference number Page number
W4506SA B149 - 150
W4509SA B149 - 150
W4513SA B149 - 150
10mm W4517SA B149 - 150
045 W4524SA B149 - 150
W4510SS B229 - 230
W4516SS B229 - 230
W4525SS B229 - 230
RNFTL 4512A B259 - 260
12mm RNCT 4512A B265 + 266
RNSTL 4512A B267 - 268
W5005SA B151 - 152 153 + 154
W5007SA B151 - 152 153 + 154
W5009SA B151 - 152 153 - 154
W5011SA B151 - 152 153 - 154
W5014SA B151 - 152 153 - 154
W5019SA B151 152 153 - 154
10mm W5025SA B151 - 152 153 - 154
@50 W5007SS B227 - 228
W5010SS B227 - 228 229 - 230
W5015SS B227 - 228 229 - 230
W5020SS B227 - 228 229 - 230
W5026SS B227 - 228 229 - 230
RNFTL 5010A B259 - 260
RNCT 5010A B265 + 266
16mm RNFTL 5016A B259 - 260
RNCT 5016A B265 + 266
50mm RNFCL 5050A B269 - 270
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