High-quality High-performance
WON Linear Motion Guide

WON ST Linear Motion Guide is a four-row circular face-to-face duplex structure and a
4-direction equal load type which is excellent in bearing high load with high rigidity as well
as compatibility between a rail and a block, and allows smooth and precise operation.
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Linear Motion Guide

Bl WON Linear Motion Guide

1. Characteristics

WAON Linear Motion Guide is a straight-line motion bearing with the structure in which rolling elements
such as balls or rollers softly circulate the inner part of the block and the block can make an infinite
straight-line motion along the raceway surface of a rail.

2. Strengths

1) Able to make a precise positioning
Since there is less difference between static friction and kinetic friction as well as in speed-induced friction
fluctuation, it excellently responds even to micro-migration, allowing precise positioning.
2) Able to maintain accuracy stably for a long time
Less friction coefficient and wear due to ideal rolling motion allows the stable maintenance of accuracy for
a long time.
3) Able to eliminate clearance or increase rigidity by preloading
Itis possible to eliminate clearance by using rolling elements such as a ball or a roller or increase rigidity of
Linear Motion Guide by preloading.
4) Lubrication is simple.
Lubrication is simple but it uses grease or oil which makes it convenient to maintain.
5) Able to compact equipment and save cost for operating electricity
It can be made into compact miniaturized equipment because friction is low despite highly-rigid high-loading,
which saves manufacturing costs and energy.

- 2 Linear Motion Guide
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3. Types

WON ST offers various types of Linear Motion guide from miniature types to general ball Linear Motion guide
to low-sound linear motion guide to ultra high-rigid roller linear motion guide. Since each supports different
shapes and sizes according to service conditions, you can select the optimal linear motion guide to each
usage.
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‘World standard ball Linear Motion guide
“4-direction equal load type with 40ton-

i Mot tact angle
RS el ‘Great error-absorbing abilty with DIF
Guide L
combination

‘High-rigid highly accurate straight-line
motion through ideal rolling motion

‘Miniature high-rigidity
Miniature Linear ; ‘Various shapes and sizes

Motion Guide o ‘Highly-durable and reliable compact
Z straight-line motion device

‘Roller-enabled ultra-rigid linear motion
guide

-4-direction equal load type with 40°con-
tact angle

-Able to run reliably for a long time through
rolling motion having wide contact surface
‘High-load, high-rigid, highly accurate
straight-line motion

Roller Linear
Motion Guide
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Selection of Linear Motion Guide

1. Overview

To select Linear Motion guide, most of all identify detailed requirements and prioritize the requirements
to select the Linear Motion Guide suitable for the service conditions.
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1 Identify service <, equipment, maintenance structure, installation space, assembly status,
conditions =" functional requirements, service conditions

2 Select the type *. Select the appropriate type by considering motion condition, load level,
o EleE el ot rigidity, friction, and assembly

.O
o

3 Selectthe «s.. Determine the model number and the quantity of blocks by considering
model number

of Linear Motion quide [NRRERUIE e URNREY

Calculate load Calculate the load in vertical and horizontal directions and moment

> Qalculate :+  Calculate each load applied to the block by converting it into equivalent load

equivalent load

6 Calculate
mean load

*<.,  Calculate each load applied to the block and variable load during decelera-
= tion by converting them into mean load

7 Calculate static
safety factor

Calculate the static safety factor identified by basic load rating and max. equi-
valent load and check if it fits for service conditions

Calculate life Check if it fits for service conditions by calculating load rating and life

9 Review preload ) . .
Y — .= Select the preload and clearance suitable for service conditions
10 Determine the

class of precision .+ Determine the class of precision required by Linear Motion guide while driving

1 Lubrication, .. Selectlubricant suitable for the environment using grease, oil, and special

dust proof, “<- grease lubrication and select seal for dust proof / determine the method of
SEEEENCINOES " surface handing for rust prevention and low dust raise
2
Csiglrggtlgts == Complete the decision of final specifications of Linear Motion guide

H»

C
=
@
®
=
=
=X
=2
5
®
<.
o
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Life Calculation

1. Load rating and life

(1) Life

If external load is applied to Linear Motion guide while driving, fatigue fracture occurs by stress created as load
is repeatedly applied to the raceway surface and rolling elements, and flaking -peeling off in scale-like flakes
arises. A total driving distance until flaking occurs due to initial fatigue fracture is the life of a linear motion guide.
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+ Defects may occur in Linear Motion guide earlier than when flaking normally occurs due to wear
or fatigue in the following cases:

a. Excess load by the imprecise assembly following a difference in temperature or tolerance

b. If Linear Motion guide is contaminated with foreign substance

c. Driving with insufficient lubrication

d. Reciprocating motion in a very short distance in the form of vibration or wave during the halt or drive
e. Excessive load to Linear Motion guide

f. Deformation of plastic end-plate

2) Rating fatigue life L

Generally Linear Motion guide does not always have same life even though the products are manufactured
in the same way because of the difference in scattering of raw material’s original fatigue. For this reason, the
reference value of life is defined as the rating fatigue life which is a total driving distance that flaking does
not occur in 90% of Linear Motion guides in a group when having them run under the same conditions by
grouping multiple Linear Motion guides with same specifications into a group.

When using a ball When using a roller 10

o fuefr-fc c 7 fuefr-fc C \
"'( fw Pc )X50 "'( fw Pc

(3) Basic dynamic load rating C

Basic dynamic load rating is Linear Motion guide’s bearing of load which represents an applicable constant
load in direction and magnitude when the rated life is 50KM. The reference value of WON Linear Motion
Guide’s basic dynamic load rating is 50KM (ball type) and 100KM (roller type). It is used for calculating Linear
Motion guide’s life while driving under constant load in magnitude from the center of a block to bottom.

Each value of basic dynamic load rating (C) is stated in the catalogue.

(4) Basic static load rating Co

If Linear Motion guide is applied by excessive load or attached instantly by big impact load, a partially permanent deform-
ation occurs between a rolling element and the raceway surface. If deformation reaches to a certain extent, it hinders
a smooth driving. Basic static load rating is defined as the constant static load in direction and magnitude with the per-
manent deformation that occurs between a rolling element like a ball or a roller and the raceway surface of block and
rail 0.0001 times bigger than the diameter of the rolling element. In Linear Motion guide, it is the load applied from top
to bottom based on the center of the block. Each value of basic static load rating (Co) is stated in the specification table.

Linear Motion Guide 5 -
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(5) Static allowable moment Mo

Moment load can be applied to Linear Motion guide. Here, a ball or a roller both at the ends is most stressed due
to the stress distribution of a ball or a roller which is the rolling element inside Linear Motion guide. Static allowable
moment refers to the constant moment load in direction and magnitude when the permanent deformation between
a ball or a roller applied with the biggest stress and the raceway surface of a block or a rail is less than 0.0001 of the
diameter of the rolling element. Moment values of three directions (Mp, My, Mr) are stated in the specification sheet.
Static allowable moment (Mo) and static moment load rating (Mp) can be reviewed by applying safety factor (fs).

Directions of
load and moment

2. Load Calculation

Linear Motion guide bears basic dynamic load rating (C) and basic static load rating (Co). But compression load
applied from top to down due to inertia force created by the center of gravity, positioning thrust, acceleration, cutting
force, and deceleration as well as various loads including tensile load, horizontal load, and moment load can be ap-
plied to Linear Motion guide depending on the service conditions. In this case, load of Linear Motion guide changes.
When selecting Linear Motion guide, it is required to review these conditions and calculate proper load.

3. Service Condition Setting

Service conditions necessary for calculating the load and life of Linear Motion guide :

@ Mass : m(kg)  ® Velocity diagram Velocity :  V(mm/s)
@ Applicable load direction Time constant : tn(s)
® Point of application : £2, 83, h1(mm) Acceleration : an(mm/s)
(center of gravity) @ No. of reciprocating motion/second : ~ Ni(min™)
@ Point of thrust : £4, h2(mm) Stroke : Ls(mm)
(® Composition of Linear Motion guide :  £o, £1(mm) @ Avg. velocity : Vm(m/s)
(No. of block & rail) Required life : Ln(h)
(mm/s)
Duty Cycle
\%
s
o
%
tn th tn | (s)
05 (mm)
velocity diagram

Figure 1. Service Condition
- 6 Linear Motion Guide
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4. Load Calculation Formula ol
Load applied to Linear Motion guide changes due to external forces such as the center of gravity, pos- %.
ition of thrust, acceleration, and cutting resistance. To select Linear Motion guide, you should calculate ;
load applied to the block by fully considering the conditions below. =
(=}
(]
m : Mass (kg) g : Acceleration of gravity(g : 9.8m/s2) (m/s?)
{n : Distance (mm) V : Velocity (m/s)
Fn: Thrust (N) tn : Time constant (s)
Pn : Load (vertical, reverse-vertical) (N) an : Acceleration (m/s?)
Pnr : Load (horizontal) (N)
Case Service Conditions Load Calculation Formula
Block move
Horizontal / uniform motion / halt
_mg ,mg-0  mg-0
o PE Yo e T2
mg mg - 02 mg- B
Po=— — -
2. (o 20
1
P P_m_mg-()z +mg-Q3
T4 T 2-w T2
_mg | mg-@ mg - (3
: / Pa="0 *t% 0 T
Block move
Overhang-horizontal / uniform motion / halt
mg mg- Q2 mg - (3
P3 = —
Pr=" *t%. 0 T
_mg mg- Q2 mg- 13
P4 P2="0 "% 0 Tow
2
P mg mg-02 mg-03
T4 T2 0 T 2w
mg , mg-02 mg-03
Pa= v 0 T2

Linear Motion Guide 7 -
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Case Service Conditions Load Calculation Formula
Rail move
Horizontal / uniform motion / halt
= mg-Ccos® mg-coso-42
4 2-0o
- P2 _ Mg-cos6-f3 , mg-sine-hi
Sy = 20 2.0
mg-sin® mg-sinB-£2
Pir=
3 4 240
Po_ mg-cos© _ mg-Ccose-{2
4 240
_ mg-cose-{2 . mg-sin©-hi
201 20
Por - mg-sin® _ mg-sinB-£2
E.g.) X or Z axis ] 2.0
Loader/unLoader
Block move
Wall installation / uniform motion / halt
/ .
b, Mgt
01 P1~Ps 5. 0
4 mg  mg-42
Pi1=Par = 7 + 5. 10
mg mg-f2
Par Por=Par = 7 5 1o
tPs E.g.) Gantry-type
mg device
Par§ Y-axis drive
Block move 0
Vertical / uniform motion / halt
5 o pi~ps - 0L
2.4
mg-43
. P17~ Par = 5. 1o
E.g) I;dus}nal robot Py &
-axis
Auto-painting spray, L/J
lifter {1

- 8 Linear Motion Guide
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C
=]
2
Case Service Conditions Load Calculation Formula =
o
Block move mlg-a)te 5
Vertical/moment of inertia Acceleration  P1=Py= - —5—-= ;
— (=
02 py=p; = M(G=010 s
2 0o )
P =Par = mig-aig,
2+ 0o
Por =Par = — m(g-ai)0s
2 0o
Uniform Pi=Ps= - _mg-&
lo motion mgz QQO
—Dg— s X2
6 P2=P3= o
b —_Mmg-0s
- Pir =Pa4r = ol
Por \Y o __ mg-0s
/ an: tn PZT _PaT ) 27%
‘ 01 Deceleraion  py=pa= — M@=
2 Qo
—p,= M(g-a)g>
2 Pe=Pe= 00
< mlg-a:)0s
% P =P4r = ol
> —
E.g.) Conveyance ropot, . - P Py =Pyt = — nﬂg.igj)ﬂs
LTR robot 2-axis Velooty diagram
Block move
Cutting load / complex external load
F1 application ~ P1=Pa= — Rl
2 Qo
n_ Fi-0s
P2=Ps = .
5 _ Fi-la
P =Par = Tl
o Fi-la
Por =Par = 50
oati Fa Fa-0
F2 application =Ps= _re'x2
, pplication  Pr=Pa= —2 o
n_ F2 Fa-Q
P2=Ps = e e
F3 application ~ Py=ps= - _Fa-ls
20
o F3-ls
P2=P3= >
o F3 _Fal
P =Par = e 50
p, - F2 _Fa-l
Por =Psr = e 5 0o

E.g.) Machine tool, CNC shelf,
machining center, NC milling machine

o I

Linear Motion Guide
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Case Service Conditions Load Calculation Formula
Block move ) o . Pz mg-cos6 , mg-cosé - &
Moment load in case of application to side slope = 4 2. 0o
/cutting load _ mg-cosb - QB+ mg - sind -hi
20 2-0
_ mg-sind mg-sing - 02
Pi1= 2 + > 0o
p,_ Mg-CcosB _ mg-cosh - 02
N 4 2- 00
_ mg-cosb - 02 + mg - sind +hi
2.0 2.0
_mg-sin® _ mg-sinb - &
8 Pr=""% 20
Ps_ mg-cos® _ mg-cos - &
N 4 2.0
" mg-cosf -0 mg-sind -hr
2.0 2.0
_ mg-sind mg-sing - (2
Par= 2 + 5 1o
Pa_ mg - cosf n mg - cosé - 02
2- 0o
mg-cosf - 93 mg-sind -hi
2.0 2.0
Par— mg - sin@ i mg-sing - (2
E.g.) CNC shelf, reciprocating carriage 2-
Block move . o p,_ Mg-cosB | mg-cos -0
Moment load in case of application to front slope - 4 2. 00
/ cutting load _ mg-cos6 - Qs+ mg-sind -ht
2.0 2- 00
_ mg-sing - 03
Pir= 2.0
p,_ Mg-cosb _ mg - cosh - 02
N 4 200
_mg-cosf - 03 _ mg-sinb -ht
2.0 2. 00
__ mg-sind - 03
Par= .00
9 Pse mg-cosf  mg-cose - 02
N 4 2.0
+ mg-cos6 - 03 mg-sing -ht
2.0 2 0o
__ mg-sinb - 03
Par= B P
~ mg-cos® , mg-cosh - 02
=T T 2
mg-cosf - 03 | mg-sinb -ht
2.0 2+ 00
mg-sinb - 03
Par=—————
2-00
E.g.) CNC shelf, tool rest
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2
Case Service Conditions Load Calculation Formula =
o
Block move Acceleration & =
Horizontal application P1=P4= % - % ;
/ inertia force application ' OQ g__
mg , m-ai- 02
=P3= —= 4 — — = o
[) P2=P3 2 b
P17~Par = meou-23 2 @ Q-OQEI
Pat
Constant velocity
10 Prps= 19
T4
Deceleration mg .
— CQLse
« oYL AT L hi )
£ an= v Pi=pe 4 2-0
'§ o Popy - M9 _ Mo B2 L
< E.g.) Industrial robot 4 200
n " | Time(s) carriage, By pay . M0
Velocity diagram LCD test device 200

5. Equivalent Load Calculation

There are diverse kinds of load applied to Linear Motion guide, such as compression load in vertical
direction, tensile load, horizontal load, moment load, etc. There is also combined load of them and
sometimes the magnitude and direction of load change. Since it is hard to calculate the variable load
when calculating the life of Linear Motion guide, it is required to use equivalent load which is converted
to compression load or tensile load in vertical direction in order to produce life or static safety factor.

6. Equivalent Load Calculation Formula

It Linear Motion guide bears vertical compression load or tensile load or horizontal load simultaneously,
or the magnitude or direction of load changes, equivalent load is calculated using the following formula.

Pn : Compression load

. —p+
Pe(equivalent load) = Pn + PnT Par - Horizontal load

Pn : Compression load

PL : Tensile load
Pnt : Horizontal load

M : Pitching moment
My : Yawing moment
M:r : Rolling moment

Figure 2.
v [l
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7. Static Safety Factor Calculation

Unexpected big load may be applied to Linear Motion guide due to inertia force caused by vibration impact or quick
braking and moment load of mechanical structure. When selecting Linear Motion guide, static safety factor must be
taken into account to be ready for such load. Static safety factor (fs) is shown in value obtained by dividing basic
static load rating by the calculated load. To see the baseline of static safety factor by service condition, please refer
to Table 1-1 and Table 1-2.

Table 1-1 Baseline of static safety factor(s)

Type of rolling element Service condition Static safety factor (fs)
There is no vibration and impact. 1.0~15
Ball Great travel performance is needed. 1.5~20
There are moment load, violation, and impact. 25~7.0
There is no vibration and impact. 20~3.0
Roller Great travel performance is needed. 3.0~5.0
There are moment load, violation, and impact. 40~7.0
Table 1-2

If compression fu-fr- fC . CO ~ fS
load is big P, -

fu-fr-fc - CoL > £

If tensile load is big

PL
If horizontal load is big M = fs
Por
fs : Static safety factor PL : Calculated load (reverse-vertical) (N)

Co : Basic static load rating(vertical) (N)  Pur: Calculated load (horizontal) (N)
CoL : Basic static load rating(reverse-vertical) (N)  fn: Hardness factor

Cor : Basic static load rating(horizontal) (N)  fr: Temperature factor

Pn : Calculated load(vertical) (N)  fc: Contact factor

- kA Linear Motion Guide
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8. Mean Load Calculation

Load applied to the block of Linear Motion guide is not constant, but differs according to service conditions. Here the
load that becomes equal to life under variable load is used. This is called mean load. If the load applied to block is
changed due to external condition, it is required to calculate life as mean load that includes various conditions as below.
If load applied to block varies with different conditions, life should be calculated by including this variable load
condition. Mean load (Pm) refers to constant load that becomes equal to life under this variable load when the
load applied to block changes with various conditions while traveling.

C
=]
[]
Q
S
=
]
=
(]
=
®
£
o
o

Pm : Mean load (N)

i Pn : Variable load (N)

Pm = a Zn: (Prf-Ln) L : Total travel distance (mm)
L = Ln : Travel distance by loading Pn (mm)

1 : Ball - 3, Roller - 10/3

Note) the formula above or formula (1) below is applied to a ball.

1) Change in phase 2) Change monotonously

Pm= 3\/'% (P18« Li+P2% « L2 = 4P L) o 1) Pm = % (Pmin + 2+ Prmax) - (2
Pm : Mean load (N) Pmin : Minimum load (N)
Pn : Variable load (N) Pmax : Maximum load (N)
L :Total travel distance (mm)
Ln : Travel distance by loading Pn (mm)

Load P
Load P

) - Total travel distance L
Total travel distance L

3) Change in a sine curve

a) Pm = 0_85ma>< ............. (3) b) Pm = O_75max B (4)
Prmex Pmax
7777777 P Pm
a a
e} ©
© ©
o o
— —
Total travel distance L Total travel distance L

Linear Motion Guide [k} -



EL—

inear Motion Guide

9. Rating Life Calculation

Rating life needs to be calculated because Linear Motion guide’s life differs even under same working
conditions. Rating life of Linear Motion guide is the total travel distance that a Linear Motion guide sys-
tem composed of a certain number of units can drive until flaking does not occur in 90% of the raceway
surface or rolling elements after being run under same working conditions. If a ball or a roller is used as
a rolling element, rating life can be calculated using the following formula.

» Calculation formula of the rating life of ball-enabled Linear Motion guide

L : Rating life (km)

fu - f1 - fc e C : Basic dynamic load rating (N)

L= ( fu Pe ) X 50 Pc : Calculated load (N)
fu : Hardness factor See Fig. 3

fr : Temperature factor See Fig. 4

fc : Contact factor See Table 2

fw : Load factor See Table 3

» Calculation formula of the rating life of roller-enabled Linear Motion guide

0 L :Rating life (km)

SfT - Nl C : Basic dynamic load rating (N)

L= ( f IVTV fe EC ) X100 Pc: Calculated load (N)
fu : Hardness factor See Fig. 3

fr : Temperature factor See Fig. 4

fc : Contact factor See Table 2

fw : Load factor See Table 3

» If the length of stroke and the number of reciprocating motion are constant, life time can be calculated
using rating life (L) by the formula below.

L : Life time (N)

L X 106
Lh= 0s : Length of stroke (mm)
2 X 8sX ni X 60 nt : No. of reciprocating motion per minute ~~ (mm-")
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1) Hardness factor (fi) 2
To realize the best performance of Linear Motion guide, 2)(; E
the proper hardness and depth should be maintained ;i',: 08 A g
between the block contacting a rolling element (ball or % 07 o
roller) and the raceway surface of rail. g o g
WON Linear Motion guide has HRC58-64 surface g gi
hardness, so there is no need to consider hardness = 03
factor. But if the hardness is lowered than baseline, < 02
Linear Motion guide’s load capacity decreases; so o
hardness factor needs to be reflected in calculating life. 60 50 40 30 20 10

Rolling surface hardness (HRC)

Figure 3. Hardness factor (fH)

2) Temperature factor (fT)
If high temperature over 100°C is applied to Linear o 10
Motion guide, temperature factor (fr) needs to be S 09 .
taken into account when selecting Linear Motion § N
guide. WON Linear Motion guide must be used at :gp’ Zj ™
less than 80°C. But you have to use it at over 80°C, g ’ \\\_
please use a high-temp Linear Motion guide - WON S 06
ST’s specially customized product. 2 45
100 150 200 250
Rolling surface temperature °C

Figure 4. Temperature factor ()

Note) In ambient temperature of over 80°C, materi-
als for seal, end plate, and support plate should be
changed to the specifications for high temperature.

3) Contact factor (fc)

) . . No. of blocks contacted Contact factor (fc)
If over two blocks of Linear Motion guide are closely

assembled, since uniform load may not be applied 2 0.81
to blocks due to difference among mounting sur- 3 0.72
faces, you have to multiply basic static load rating 4 0.66
(C) and basic dynamic load rating (Co) by contact 5 0.61
factor shown in Table 2. Over 6 0.6

Common use 1.0

Linear Motion Guide K} -
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4) Load factor (fw)

Generally the static load applied to the block of Linear Motion guide can be calculated by formula. But the load ap-
plied to the block while running the machine tends to come from vibration or impact. Therefore, you have to consider
load factor (fw) shown in Table 3 for the vibration or impact load during the speedy running of the machine. It can be
calculated by dividing the basic dynamic load rating of Linear Motion guide by load factor (fw).

Table 3.
External condition Service conditions Load factor (fw)
Low There is no external vibration or impact due to the smooth running of machine at mild speed. | 1.0 ~ 1.3
Moderate There is moderate external vibration or impact due to the running of machine at low speed. 12=18
Big There is strong vibration or impact due to the running of machine at fast speed. 18 =2
Very big There is strong vibration or impact due to the running of machine at very fast speed. 20~4.0

I Rigidity & Preload
1. Preload

Linear Motion guide is preloaded in a way that improves mechanical precision by eliminating clearance using the
rolling element (ball or roller) inserted into the space between rail and the block or in a way that applies load to the
rolling element in advance by inserting the rolling element larger in size than the clearance of raceway between rail
and the block. This process will enhance the rigidity of Linear Motion guide and lessen the displacement level caused
by external load.

m 3

o Common
After ball assembly =3 i clearance

212

g G1

=3 clearance

g1l G2

3

2 clearance

0
P preload 2v2

Data of preload and rigidity

Moment rigidity Radial rigidity
_
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2. Radial Clearance

Radial clearance refers to the total travel distance in a radial direction from the center of the block of Linear
Motion guide when mild load is applied to the block up and down from the center part of the rail length after the
block is assembled in the rail which is then fixed to base.

Radial clearance is usually classified into common clearance (no symbol), G1 clearance (light preload), Gz
clearance (heavy load), and Gs clearance (special preload), and are optional depending on usage. The values
are standardized by form.

Preload & elastic displacement Preload type Preload symbol  Preload symbol

=
=}
o
Q
=
=
o
=
o
=}
®
=
o
o

Moderate | No symbol 0~0.03xC
20 5
! Sal ot reloaded H| Light G1 0.04 ~0.08 x C
IO Ball reloaded Heavy Go 0.09 ~0.13xC
Ball diamet
@ 1%',?1%6 T ol Roller not préloaded Moderate | No symbol 0~0.03xC
I —_— ] s| Light G 0.03~0.05xC
,/’ﬂérprﬁaded ~
[ [ = Heavy G2 0.06 ~0.08 x C
Roller diameter 0 1000 2000 3000
10mm x 10mm Load (N)
Table 4. Service condition for radial clearance (preload)
Type Preload status Symbol Service Conditions Use
‘Load is applied in uniform direction We's;"!i machir;?, textile machinery,
Plus-minus No | and smooth running is needed. packaging machinery, various convey-
1. Moderate | 1 “There is almost no vibration or impact | " e Gl St e sl iy
iRl (1) ; o . P machine, glass cutting machine, take-
and precise running is required. out robots, ATC, winding machine
Minus “There is a little vibration or impact and | Various industrial robots, measuring
; s G moment load. equipment, inspection equipment, 3D
2. Light clearance in Liaht load is apolied. vet hih precision PSS laser processor, PCB drilling
small amount ) -lgntio ppiied, yethigh p machine, various assembling machine,
is required. electric spark machine, punching press
Minus G, | ‘Thereis mid impact load or overhang g,:glﬁllelgnmnzﬂgnrlrr:gcﬁ:ée;a?;:lr?g
3. Heavy | clearance in 3) I;J.aﬁ and Irn.oment Ioad..R|g|d|ty and o dI"iIIing oy ho!;bing o
large amount igh precision are required. chine, various special equipment
Minus _ No preload, ultra-light preload,
clearance in Gs ‘With smaller clearance than that of G1| larger-than-moderate preload, special
4. Special lorl preload, light and precise operation is | preload customized to user’s conditions,
small or large |  (4) required. special processing machine for heavy-
amount duty cutting
Note (1) No clearance or very small clearance.

1)

(2) Very small minus clearance.

(3) Quiet large minus clearance to enhance rigidity

(4) Preload below G1 or over G2 to meet service conditions

Linear Motion Guide [lki4 -
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Table 5. Radial clearance of H & S Series Unit : pm
Symbol
Model No. Moderate Light preload Heavy preload
No symbol
H15 S15 -4 ~+2 -12~-4 -
H20 S20 -5~+42 -14~-5 -23~-14
H25 S25 -6 ~+3 -16 ~ -6 -26 ~-16
H30 - -7 ~+4 -19~-7 -31~-19
H35 - -8~ +4 -22~-8 -35~-22
H45 - -10 ~ +5 -25~-10 -40 ~ -25
H55 - -12~+5 -29 ~12 -46 ~ -29
Table 6. Radial clearance of M & MB Series Unit : pm
Model No. Moderate Light preload
No symbol
M5 MB5 0~+1.5 -1~0
M7 MB7 2~ +2 -3~0
M9 MB9 2~ +2 -4~0
M12 MB12 -3~+43 -6~0
M15 MB15 -5~+5 -10~0
M20 - -7 ~+7 -14~0
Table 7. Radial clearance of R Series Unit : pm
Symbol
Model No. Moderate Light preload Heavy preload
No symbol G2
R35 -2 ~-1 -3~-2 -5~-3
R45 -2~-1 -3~-2 -5~-3
R55 -2~-1 -4 ~-2 -6~-4

- kE:J Linear Motion Guide
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Friction

1. Friction

Linear Motion guide’s friction resistance occurs to the level of 1/20~1/40 compared to existing sliding
guide since the rolling element (ball or roller) is assembled between the rail and the block which is the
raceway surface. Also starting torque is low because the difference between static friction and kinetic
friction is very small. Its low power loss and temperature rise in the part of linear motion are of advantage
to speedy operation. Its high conformability and response realize the highly precise positioning.

=
=}
o
Q
=
=
o
=
o
=}
®
=
o
o

2. Friction Coefficient

Friction resistance of Linear Motion guide relies on the load applied to Linear Motion guide, speed,
lubrication or form. In case of light load or high-speedy motion, lubrication or seal is the main cause of
friction resistance. In case of heavy load or slow motion, the magnitude of load affects friction resistance.

F : Friction resistance (N)
F = IJ P u : Kinetic friction factor
P : Load (N)
0.005 l
[
[
o |
q 0010 l\
o 1y
2 \
o \
g o0 P : Load
= C : Basic dynamic load rating
0
0 0.1 0.2
Load ratio(P/C)

Figure 5. Relation between load ratio and friction factor

Common friction factors of various operating systems are shown in a table below and applied in case of
proper lubrication or assembly and normal load.

Type of operating system Major model number Friction factor u

, . . H, S, M, MB 0.002 ~ 0.003
Linear Motion Guide

R 0.001 ~ 0.002

Ball Spline WLS, WSP 0.002 ~ 0.003

Super Ball Bushing / Linear Ball Bushing SB, SBE, LM, LME 0.001 ~ 0.003

Cross Roller Guideway WRG 0.001 ~ 0.0025

Linear Motion Guide [E] -
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n Precision

1. Precision Specification

The degree of travel of Linear Motion guide is measured as below. (See Figure 6)

a. Tighten rail to the mounting surface of the bed using a bolt at the prescribed torque. (See Figure 6)

b. Draw a measuring jig right up against the datum plane of the block as shown in Figure.

¢. Measure it by having the block and measuring jig travel the whole section from the starting point to the end point of the rail.
d. The value measured by the measuring jig is the error in the parallelism of motion of the block.

& |

w2

Figure 6. Parallelism of motion

Figure 7. Difference of block

Measuring the error in the degree of parallelization betweenthe  Difference between the maximum difference and minimum differ-
datum plane of block and that of rail ence of blocks in each height and dimension installed to surface

2. Precision Design
Table 8. Classification of precision

Dimension Terms
Dimension tolerance of height H| Distance from the base side of rail A to the top side of block C
Difference in height H Difference in the height of blocks combined from each rail on the same plane
Dimension tolerance of width W2| Distance between the datum plane of rail B and the reference side of block D
Difference in width W2 Difference of the reference axis of rail B and the reference side of block D of blocks combined to the rail
Parallelism of motion of C againstA|  Change in the top side of block C based on the base side of rail A during the motion of block combined to the rail
Parallelism of motion of D gainst B | - Change n the reference side of block D based on the reference side of ail B during the motion of block combined to the rai

3. Dimension Tolerance and Difference

Table 9. Specifications for precision of Linear Motion guide (H, S) Unit : mm
. . Terms High Precision  Super precision - Ultra precision
Dimension No symbol FI’—|6 IES ISDAPf
Dimension tolerance of height H +0.080 +0.042 +0.020 +0.010 +0.008
Difference in height H 0.025 0.015 0.007 0.005 0.003
Dimension tolerance of width W2 +0.100 +0.050 +0.025 +0.015 +0.010
Difference in width W2 0.030 0.020 0.010 0.007 0.003
Parallelism of motion of C against A See Table 10
Parallelism motion of D against B See Table 10

- pLll Linear Motion Guide




WON ST CO., LTD.

WON

=
=}
Table 10. Length of rail and parallelism of motion of Linear Motion guide (H, S) Unit : pm g;
Length of rail Terms o)
Above Below Moderate High Precision  Super precision Ultra precision %
No symbol P6 P5 P4 <
1 &
5 2 d 1
80 125 5 3 2 15 1
125 200 5 3 2 1.5 1
200 250 6 4 25 15 1
250 315 7 45 3 15 1
315 400 8 5 8l 2 15
400 500 9 6 45 25 1.5
500 630 1 7 5 3 2
630 800 12 85 6 35 2
800 1000 13 9 6.5 4 25
1000 1250 15 11 75 45 8
1250 1600 16 12 8 5 4
1600 2000 18 13 85 55 45
2000 2500 20 14 95 6 8
2500 3150 21 16 il 65 55
3150 4000 23 17 12 75 6

Table 11. Specifications for precision of Linear Motion guide (R) Unit : mm

Precision Super precision  Ultra precision

Dimension

P
P5

SP
P4

uP
P3

Dimension tolerance of height H +0.042 +0.020 +0.010 +0.008
Difference in height H 0.015 0.007 0.005 0.003

Dimension tolerance of width W2 +0.050 +0.025 +0.015 +0.010
Difference in width W2 0.020 0.010 0.007 0.003

Parallelism of motion of C against A See Table 12

Parallelism of motion of D against B See Table 12

Linear Motion Guide VAl -
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Table 12. Length of rail and parallelism of motion of Linear Motion guide (R) Unit : ym

Parallelism of motion

Length of rail

Above Below Precision Super precision  Ultra precision
P4
2 1
2 i 1
80 125 3 2 15 1
125 200 35 2 15 1
200 250 4 25 1.5 1
250 315 45 3 1.5 1
315 400 5 815 2 15
400 500 6 45 25 15
500 630 7 5 3 2
630 800 85 6 35 2
800 1000 9 65 4 25
1000 1250 11 75 45 3
1250 1600 12 8 5 4
1600 2000 13 85 515 45
2000 2500 14 95 6 5
2500 3150 16 11 6.5 515
3150 4000 17 12 75 6

Table 13. Specifications for precision of miniature Linear Motion guide (M, MB)
Model

Unit : um
Moderate Precision
Difference in height H P5

Precision

No. Dimension

mension tolerance of height H +0.030 - +0.015
Difference in height H 0.015 - 0.005
Dimension tolerance of width W2 +0.030 - +0.015
Difference in width W2 0.015 - 0.005
Parallelism of motion of C againstA See Table 14
Parallelism motion of D against B See Table 14
Dimension tolerance of height H + 0.040 + 0.020 +0.010
Difference in height H 0.030 0.015 0.007
Dimension tolerance of width W +0.040 +0.025 +0.015
Difference in width W2 0.030 0.020 0.010
Parallelism of motion of C againstA See Table 14
Parallelism of motion of D against B See Table 14

- ¥l Linear Motion Guide



__________________________________4
WON

WON ST CO., LTD.

=

=}

Table 14. Length of rail and parallelism of motion of miniature Linear Motion guide (M, MB Series) it : ym g;

Length of rail Parallelism of motion Length of rail Parallelism of motion %

Moderate  High  Precision Moderate  High  Precision ?,

Above Below  No H P Above Below  No H P 5
symbol PG P5 symbol PG P5
- 40 8 4 1 820 850 24 14 5
40 70 10 4 1 850 880 24 14 5
70 100 11 4 2 880 910 24 14 5
100 130 12 5) 2 910 940 24 14 5
130 160 13 6 2 940 970 24 14 5
160 190 14 7 2 970 1000 25 14 5
190 220 15 7 3 1000 1030 25 16 8§
220 250 16 8 8 1030 1060 25 16 5
250 280 17 8 8 1060 1090 25 16 6
280 310 17 9 8 1090 1120 25 16 6
310 340 18 9 3 1120 1150 25 16 6
340 370 18 10 3 1150 1180 25 17 6
370 400 19 10 3 1180 1210 26 17 6
400 430 20 11 4 1210 1240 26 17 6
430 460 20 12 4 1240 1270 26 17 6
460 490 21 12 4 1270 1300 26 17 6
490 520 21 12 4 1300 1330 26 17 6
520 550 22 12 4 1330 1360 27 17 6
550 580 22 13 4 1360 1390 27 18 6
580 610 22 13 4 1390 1420 27 18 6
610 640 22 13 4 1420 1450 27 18 7
640 670 23 13 4 1450 1580 27 18 7
670 700 23 13 5 1480 1510 27 18 7
700 730 23 14 5 1510 1540 28 19 7
730 780 23 14 5 1540 1570 28 19 7
760 790 23 14 5 1570 1800 28 19 7

790 820 23 14 5

Linear Motion Guide [k} -



A rr—————————

Linear Motion Guide

4. Selection of Precision Class
Table 15. For the selection of precision class of Linear Motion guide by unit, please refer to the table below.

Precision class Preload
Moderate  High  Precision Superprecision Ulira precision Moderate Light preload Heavy preload
H P SP UP No

P6 P5 P4 P3 symol O @

Application

No sigh

CNC shelf ° ° ° °
Machining center ° ° ° °
NC milling machine ° ° ° °
CNC tapping machine ° ° ° °
NC boring machine ° ° ° °
NC drilling machine ° ° ° °
3D engraving machine ° ° ° °
Jig boring machine ° ° ° °
EDM electric spark machine ° ° ° ° °
Grinding machine ° ° ° °
Prober equipment ° ° °
Wire bonder ° ° ° °
Sliding machine ° ° °
Dicing saw machine ° ° °
IC test handler ° ° °
PCB laser via-hole driller ° °
PCB inspection equipment ° ° °
Laser marker ) °
Chip mounter ° ° °
Mac/Mic inspection equipment ° ° °
Pattern test system ° ° °
Exposure ° ° °
Laser repair ° ° ° °
Lighting test equipment ° ) °
Coder equipment ° ° °
Chip bonding equipment ) ° °
Dispenser equipment ° ° °
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Precision class Preload
Moderate  High  Precision Superprecision Utira precision Moderate Light preload Heavy preload

Application

=
=]
(]
1Y)
=
=
[]
=
o
=1
@
=
o
)

No sigh FI’-|6 :5 gz gz sy,r\ln%ol G1 G2
Scriber ° ° °
Glass edge grinding machine ° ° °
FPD measuringftest equipment ° ° °
Laminating equipment ° ° °
Indentation test equipment
Prober equipment
Punching press ° °
Tire molder ° °
Tire valcanizer ° °
Auto-shearing machine ° °
Auto-welding machine ° ° °
Conveyor ° °
Textile machine ° °
Injection molding machine ° ° °
Cartesian coordinated robot| @ ) ° °
Gantry robot ° ° °
LTR robot ° ° °
Take-out robot ° °
Cylindrical coordinated robot ° °
Vacuum robot ° ° °
Robot carriage ° °
Linear actuator ° ° ° ° °
Office machine ° °
FA transport system ° °
Medical equipment ° ° °
Welding machine ° o
Painting machine ° °
Precision XY table ° ° ° °
UVW stage ° ° °
3D measuring machine ° ° ° °
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Lubrication

1. Purpose

The purpose of lubricating Linear Motion guide is to create an oil film between rail, the raceway surface of block
and a rolling element to avoid the direct contact of metals and reduce friction and wear, preventing the raceway
surface and the rolling element from being overheated and melted to be adhered to each other.

Moreover, the oil film created between the raceway surface and a ball decreases load-induced contact
stress to improve the rolling contact fatigue life and prevent rust.

Linear Motion guide is equipped with seal but grease inside the block is leaking little by little during the opera-
tion. Therefore it is required to lubricate it at a time and interval appropriate to each service condition.

2. Selection of lubricant

To achieve the best performance of Linear Motion guide, you have to select the lubricant suitable for
service conditions.

Lubricants used for Linear Motion guide include grease and oil. You can select the lubricant and lubrica-
tion method that fit your service conditions, load, operating speed, assembly type, etc.

3. Grease lubrication

Grease is a semisolid lubricant consisting of base oil, thickener, and additives.

In case of using grease for Linear Motion guide, lithium soap grease is commonly used, but grease mixed with
extreme-pressure additive is used under high load or according to use. If you want to use Linear Motion guide
in a high-vacuum environment or a clean room, it's desirable to choose grease with excellent performance in
low evaporation and low dust raise.

1) Refilling of grease

To refill grease to Linear Motion guide, supply a sufficient amount of grease through the nipple until remaining
grease is discharged. It is appropriate to fill grease up to 50% of the volume of the block. To reduce rolling resist-
ance which may increase after grease is filled, it is better to take a test run about 20 times prior to the operation.

2) Refill interval

If Linear Motion guide’s travel exceeds a certain time, its lubricating performance declines. So it is required to
refill an appropriate amount of grease at a proper time depending on service conditions and environment. Usu-
ally grease is to be filled when the travel distance reaches 100KM.

100 X 6000 , T: QOil refilling cycle (time)
Ve X 60 Ve : Velocity (m/min)
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4. Oil lubrication
In case of using oil for Linear Motion guide, it is recommended to use oil lubricant with high viscosity

(68mm?/sec) under higher load while oil lubricant with low-viscosity (13mm?%sec) at high velocity.
It is appropriate to refill 0.3cm? of oil per hour for each one block.

Table 16. Inspection and refilling time of lubricant

Type Inspection item Inspection period Refiling time
 Status of mixing with cutting : S:naTlra:wy :{;iimgscze;gea;
. ; + Usually mo non ryear
Grease . ;T‘: du?t’ forte|gr.1 Sl:b ste;)nce 3~6 months if travel exceeds 100km/year
alus of contamination by * Refill depending on the situation
other substances after checking the status of grease
* Refill depending on the results
Lubricant quantity, 3~6 months of inspection, and determine the
contamination, foreign substance optimal amount o refill depending
oil on the capacity of ol tank
Bk . .Reﬁlllar.l appropriate amgunt after
el Before every identifying the consumption
by operation « Standardize the optimal amount
after identifying the consumption

% Please do not use oil that may affect synthetic resin which is the material of Linear Motion guide units.

Table 17. Lubricants used for Linear Motion guide

Application Main use Product name Manufacturer Temp. in use (‘C) Base oil Type of thickener,
(eggm;:‘egssﬁre Industrial machine, | AbaniaEP2 | SHELL |, ..o Mieral ... -
addtive indl) machine tool NIGACEAFC | NTG oil
Common use Machine tool, electicspark | AlbaniaS2 | SHELL | -25~+120 | Mnelol|  Lithium
machine, industrial robots, efc] NIGACEAFC | NTG -54 ~ +170  Syntheficol Urea
Clean & low Semiconductor, SNG 5050 NTG | -40~+1200 | Syn- Urea
dust raise FPD equipment DEMNUM DAIKIN | -50 ~+300 |thetic oil
Semiconductor FOMBLIN  AUSIMONT| syn-
Eco-friendly AMOLED process . Krytox DuPont 20 ~+250 | thetic Ethylene
equipment, driving gear| High vacuum Dow o fluorinated
in vacuum chamber grease Coming
Ei(??”er{t in p{ﬁ\genga rl#st and | VACTRA No.2 Exxon Way oil
: il film strength Suitable for ma- - ;
Machine tool| inet e R usa ti hardly SLC Mobi | 20~ +100 | Ol o e ol
emulsified to clearance DTE Oil
Specialuse Corrosion proofing 6459 Grease | SHELL | -20~+100 |Mineralol| Polyurethane
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n Surface Treatment

1. Surface Treatment

WON ST uses the following methods for the optimal treatment of surfaces of Linear Motion guide in order to
prevent rust and enhance appearance.

2. Types of Surface Treatment

1) Electrolytic rust-preventive black coating (black Cr plating)

This is an industrial black chrome coating which is used to improve the corrosion resistance at low cost. It can
achieve better corrosion resistance than martensite stainless steel and be used to enhance appearance and
prevent the reflection of light.

2) Industrial hard Cr plating

The film’s hardness is over 850HV so its wear resistance is excellent and the corrosion resistance is comparable with
that of martensite stainless steel.

WON ST offers surface treatments such as alkakine coloring or color alumite treatment if a customer requests. If you
want use Linear Motion Guide by treating its surface, you have to set the safety factor high.

3) Fluoride low-temperature Cr plating
Itis also called “Raydent.” This is a combined surface treatment of black Cr coating with special fluoride resin coating which
is used in where corrosion resistance or low dust raise is needed - for instance clean room.

n Dust Proof

1. Dust Proof

To make use of the characteristics and performance of Linear Motion guide, it is important to protect the unit from external
foreign substances which are likely to cause abnormal wear or shorten life. If dust or foreign substance is expected to be
mixed in, it is required to use the effective sealing or dust-proofing system.

2. Types of Dust Proof

WON Linear Motion guide is basically equipped with seal but if a customer request, a metal scraper can be
additionally mounted on the unit before shipment.

1) Exclusive seal
The block is equipped with end seals, side seals and inner seals to protect the bearing from foreign substances.

2) Metal scraper
Ametal scraper is installed outside the end seals and effective in preventing foreign substances such as hot spatter
or slag created during a welding process from entering into the unit.

- p1: 3l Linear Motion Guide
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m Measure to Use in Special Environment

WON

WON Linear Motion guide is useful in various special applications if being used in accordance with service

conditions including material, surface treatment, dust proof, grease, efc.

Table 18.

Type of lubricants

Details
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Details

« For use in a clean environment

Lubricant .
Clean « If used in a clean environ- * Use low dust raise grease
(clean room) ment, dust or particles gen- -Black Cr coating -
- Semiconductor, FPD, erated in Linear Motion guide | Ryst | * f::ut?ﬂdf(?éowgeﬂggefaﬁre ?;)Ionmetnc Cr
[ i = should be minimized. .| patng {Rayaent treatmen
medical equipment preventon , e, high-corrosion resistant stainless
steel as material
+ [fused in a vacuum environment, out Lubricant| * Use grease for a vacuum
Vi gas discharged fom Linear Mofion guide ubricant| o -\ ironment
acuum should be tightl confrolled to maintain the + Use high-corrosion resistant stainless
- Semiconductor, vacumstas. Rust | steel as material
FPD deposition equipment — | * Greatrustpreventionis requiredsince  prevention + Use a sef olling agent using special
fust-prone parts cannot be used in tis (OutGas)| 0atings such as fluoroplastic coating
environment + Use ceramic as material
* If used in higher temperature ||, .| * Use grease for high-temperat-
than general environment, the ure environments
High- material's heat resistance is .
: . . . +Use an end seal, side seal + double
temperature environment important and plastic synthetic | seal
resin used for parts should be | Material |, \jce - ouble seal
replaced with metal. + Use a special seal for high temperature
+ Use a plastic synthetic resin cap
seal | *Use ametal cap
* If used in an environment + Use a metal scraper
filled with CUﬁ'”S .chlps, \_N°°d + Use a plastic synthetic resin cap
Dust dust, and dust, it is required Cap | +Useametal cap
to develop a measure to + Use a seal plate
protect the block from foreign
substances. Holding + Use an exclusive holding door
door | ° Use an sealing all-in-one
holding oor
« If exposed to a spot welding Spatter|  Fluoride black Cr coating
Spatter or arc welding environment, seal | *Use a metal scraper
hot spatters may be fixed
i Dust | * Use a metal cap
proof | * Use a seal plate

Linear Motion Guide i) -
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Placement and Installation

1. Placement and Structure

To place Linear Motion guide in the equipment, first identify the overall structure of the equipment, then check the size
of the base and a transfer table and consider load applied according to mounting directions such as placing vertically, in
slope, or in the back as well as required life to make sure Linear Motion guide is optimally installed.

Placement of Linear Motion guide (example)

(1)Assembly of the top side of block, block transfer (2) Assembly of the back side of block, rail transfer

(3)Assembly of the flank of block, block fransfer (4) Assembly of the flank of block, rail ransfer

(5)Assembly of the wall (6)Assembly of the wall ~ (7) Symmefrical  assembly  (8) Symmefrical  assembly
side of block, rail side of block, block of the top and bottom of  of the top and bottom of
transfer transfer block, rail transfer block, block transfer

- K{/ M Linear Motion Guide
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2. Mounting and Fixation ol
In the structure that vibration or impact is applied or where combined load or moment load is applied, Linear %-
Motion guide should be fixed in a different way from a general method. ?)
g_.
o
As a widely used method, push a pressure plate Fasten a tapered fixture with a bolt. Even slight
from the flank after slightly protruding the block bolting up generates big force in a horizontal dir-
and rail of LM unit. ection. If it is bolted up too much, deformation

may occur in rail, for instance, which needs to be
taken a caution.

Figure 8. Pushing a pressure plate from the flank

Figure 9. Pushing a tapered plate

Need to use miniature bolts due to space con- Push a needle roller with the head of a counter-
straint when pushing the rail and useful if having sunk screw using a roller of the bed.You must be
many bolts for pushing. careful to push it to fit the screw.

Figure 10. Pushing a bolt from the flank Figure 11. Pushing a roller

Linear Motion Guide K| -
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3. Design of mounting surface during installation

The precision of mounting surface of Linear Motion
guide and the error in installation generate unexpected Y T
load and stress to the unit, therefore itis required to take g 9 it
caution to prevent the harmful effects on the unit’s travel L‘
and life. iR

Figure 12. Shape of edges

Design and management of mounting surface \ x

=
_

Management of vertical angle of datum plane for install-
ation

If the vertical angle of the installation surface and of a 9
rail or a block is inaccurate, it cannot be assembled
precisely. So you need to review the vertical angel and
error during design.

VU

N

NN

Figure 13.

Management of datum plane for assembly

Itis important to manage the height and thickness of datum
plane during design.

If the height is too high or low, a rail or a block cannot be
assembled precisely due o its surface attachment. Or the
application of eccentric load, horizontal load and moment
load may loosen the strength of joint and result infaulty as-
sembly which will be unable to meet the precision require-
ments. So attention must be paid

§
Hi
H2
NN

Figure 14. Vertical angle of contact datum plane

Management of the shape of contact comer
If the right-angled comer of a rail or a block installed

;

to the mounting surface of Linear Motion guide is pro- s

cessed in R-shape and R value is bigger than the di- 4;[ / 22222 T

mension of the surface of the rail or the block, it may not ; ; ; /; / %
/

be assembled precisely to the datum plane. So atten-
tion must be paid.

N

—slle—r

Figure 15. Dimension of contact datum plane
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Management of dimensional tolerance between datum g
plane and bolt during design Ws E
If the dimensional tolerance from the contact datum N g )
plane to the mounting hole of a rail or a block of Linear D (2]
Motion guide is too big, precise assembly is impossible 1 %

so attention must be paid.
Generally the dimensional tolerance is +0.1mm. /

If the distance tolerance from the assembly datum

plane to the assembly bolt roll of a rail and a block is too y ; y

wide or narrow, precise assembly is impossible. So the Figure 16. Dimensional tolerance between
tolerance must be W3+0.1mm during design. contact datum plane and mounting hole

T 1T T TT
(AR (AR
M Il ( Il J
Il (AN

T

Ha
H;
I

8]

Assembly of rail datum plane Assembly of block datum plane

Figure 17. Height of the raised spot of mounting surface and radius of corner R

- Make a datum plane which can contact the flank in order to secure convenience in assembly of and precision position-
ing of a rail and a block during the installation of Linear Motion guide.

- The height of the raised spot of contact datum plane or the radius of comer may vary depending on the specifications of
Linear Motion guide so please see the table below.

- To prevent deformation of the raised spot by pressing force from above or pushing force from side, sufficient thickness
must be secured during design.

H Series Unit : mm

Model  Radius of comerofthe  Radius ofcomerofthe  Height of raised spotof  Height of raised spot of

No. installation torail ri(max.) installation to block r2(max.) - the installation to rail Ht - the installation o block Hz

15 0.5 0.5 3 4 4.7
20 0.5 0.5 35 5 &
25 1 1 5 5 7
30 1 1 & 5 7.5
35 1 1 6 6 g
45 1 1 8 8 10
55 1.5 1.5 10 10 13

Linear Motion Guide ¥} -
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S Se”es Unit : mm

Model  Radiusof comerofthe ~ Radius ofcomerofthe  Height of raised spot of Height of raised spot of

No.  installation torail ri(max.) installation to block r2(max.) - the installation to rail Hi  the installation o block H

15 0.5 0.1 2.5 4.0 4.5
20 0.5 1.0 4.0 5.0 6.0
25 1.0 1.0 5.0 5.0 7.0
M Series, MB Series Unit : mm

Model  Radiusof comerofthe  Radiusof comerofthe  Height of raised spotof  Height of raised spot of
No.  installation torail ri(max.) installation to block r2(max.) - the installation to rail Ht - the installation to block H

. . . 2
12 0.2 0.2 2.5 4 3
15 0.2 0.2 8 4.5 4
20 0.2 0.2 4 5 )
R Series Unit : mm

Model  Radiusof comerofthe  Radiusofcomerofthe  Height of raised spotof  Height of raised spot of

No. installation to rail ri(max.) installafion to block r2(max.) - the installation torail H1 - the installation to block He

35 1 1 5 6 6.5
45 1.5 15 6 8 8
55 1.5 1.5 8 10 10

4. Error tolerance of mounting surface during installation

1) Auto-adjusting and error-absorbing abilities

Linear Motion guide has an excellent auto-adjusting ability so that even though the structure to be assembled to
arail is slightly deformed or processing error may occur, the straightness or parallelism of a table after assembly
will be better than the precision in processing before assembly and the quite straight-line running is available.

2) Error tolerance of the degree of parallelization when using 2-axis assembly (P1)
The error in the degree of parallelization when using a 2-axis assembly is as shown below.

g
i
1

g
il
T

Figure 18. Error tolerance of the degree of parallelization (P)
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H Series Unit : pm &g’
Model No. Common clearance G1 clearance G2 clearance g-,

15 25 18 - ;

20 25 20 18 &

25 30 22 20 °

30 40 30 27

35 50 35 30

45 60 40 85

55 70 50 45
S Series Unit : pm
Model No. Common clearance G1 clearance G2 clearance

15 25 18 -

20 25 20 18

25 30 22 20
M Series, MB Series Unit : gm
Model No. Common clearance G1 clearance

7 5 -

9 4 3

12 9 5

15 10 6

20 13 8
R Series Unit : ym
Model No. Common clearance G1 clearance Gz clearance

35 14 10 7

45 17 13 9

55 21 14 11

Linear Motion Guide [KE] -
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3) Error tolerance of height during 2-axis assembly (P2)
If the error in height is too big, the block may be distorted and its rigidity may be affected as the raceway groove
of the block and the contact angle of a ball or a roller which is the rolling element are altered.

Figure 19. Error tolerance of height level in 2-axis (X)

H Series, S Series Unit : pm
Model No. Common clearance G1 clearance Gz clearance

15 0.26L 0.17L -

20 0.26L 0.17L 0.10L

25 0.26L 0.17L 0.14L

30 0.34L 0.22L 0.18L

35 0.42L 0.30L 0.24L

45 0.50L 0.34L 0.28L

55 0.60L 0.42L 0.34L
M Series, MB Series Unit : pm
Model No. Common clearance G1 clearance

5 0.04L -

7 0.05L -

9 0.07L 0.01L

12 0.10L 0.02L

15 0.12L 0.04L

20 0.14L 0.06L
R Series Unit : pm

Model No. Common clearance G1 clearance G2 clearance
35, 45, 55 0.22L 0.17L 0.12L

The error tolerance of height level in using 2-axis Linear Motion guides is as follows.

- K{:Jl Linear Motion Guide
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5. Marking of datum plane during installation
The datum plane of WON ST's Linear Motion guide is the ground surface on the opposite side of WON mark shown in the block.

Datum .

plane m
v i
Mark of

WON ST Mark of

1 r— WON ST
Datum
| plane |

Figure 20. Linear Motion guide on the reference axis Figure 21. Linear Motion guide on the driven shaft
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6. Connection of rails

If you need a longer rail than the one supplied, you can connect rails for the purpose of use. The mark on the rail
indicates the point where rails should be linked.

If the block passes through the connecting points simultaneously, they may affect the unit's travel and cause a delicate
hitch. To solve this problem, it is recommended to make sure the connecting points intercrossed

Reference axis

1210z 0SSz zicElor ooz [
o @ @ Ao @
i 1a(1d i f4s]

Datum plane \/ ‘

Connection mark

I A2| A2
@ @ ¥ womwy @
Ji oo ez i ez

Connection mark

i Al[AT
[ T— &

Connection of rails

P P
‘ ‘ ‘ [ o o LI o o [7]
B @ @ R ] 0]
‘ ‘ Ll o ol [ ]|o o ||
G/ G/2
Intercross connecting points
[ o o 777 o o [7]
B B © o |4 ] 2 9]
L] o ol [|L]o o ||

Intercross connecting points

Figure 22. Connection of rails
Linear Motion Guide ¥4 -
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7. Installation of Linear Motion Guide

1. Installation of Linear Motion guide in the equipment exposed to vibration and impact

/. Block push bolt

Auxiliary axis Reference axis

1) Install a rail

Step 2: Draw a rail tightly to the datum plane

Prior to installation, thoroughly remove burr, Gently place LM guide on the bed and pushiitin
dust, rust preventive oil, etc. the opposite direction of the bed’s datum plane

Step 3: Fasten bolts temporarily

Step 4: Fasten push bolts

Check the status of bolts and fasten every Fix push bolts to make sure that the rail is parallel
bolt temporarily with the datum plane of the bed.

~Step 5:

Fasten all bolts using the recommended torque.
Fasten the bolt in the center first and then contin-
ue fastening each bolt toward both ends in order
to maintain the precision of rail during assembly.

- Step 6: Assemble an auxiliary axis
Repeat the procedure above for the installation

Step 5: Fix and fasten assembly bolts using a torque wrench of an auxiliary axis.

- KI: 3 Linear Motion Guide
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2) Install a block 2
=
=l
0 @ -Step 1: Assembly bolts temporarily )
e BTE Place a table on the block and fasten all @
% ) 2 bolts temporarily g
& i % i
Table - Step 2: Fasten bolts tightly
e w e w Fix the main rail block to the opposite side
IR Y o N of the table’s datum plane using a push bolt
e e R and adjust the position of the table.
[©) @

- Step 3: Fix and fasten assembly bolts
Completely fasten all bolts on the datum
plane and subsidiary side in the order of 1
to 2.

2. Installation of Linear Motion guide without a push bolt

\

Push bolt

Auxiliary axis Reference axis

1) Install a master rail 2) Install an auxiliary rail

¥
Use a vise Straight edge
Fasten bolts temporarily and push a master Place a straight edge between two rails and
rail toward the datum plane using a C-vise. make sure it is parallel with the master rail
Fasten the bolts according to the prescribed that is fixed temporarily.
torque and order. Check the degree of parallelism with the dial

gauge and adjust the rail if needed. Then,
fasten bolts in order.

Linear Motion Guide [K1] -
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S - Assembly using a table
Subsidiary side 1. Fix two blocks on the datum plane and one block on
s } the subsidiary side to a table.
-o-1= oo 2. Fix another auxiliary block and rail to the table and
g L bed temporarily.
3. Place a dial gauge on the table and make sure a
& Dl B Pi- e .
1 i prober of the gauge contact the subsidiary side of
SRR ) the block.
Master side

4. Separate the table from the end of the rail and
check the degree of parallelization of the block with
the auxiliary rail.

5. Fasten bolts in order.

- Assembly using a rail on the datum plane

1. Fix two blocks on the datum plane and one block on
the subsidiary side to a table.

2. Fix another auxiliary block and rail to the table and
bed temporarily.

3. Separate the table from one rail and make an
adjustment by considering the rolling resistance
during the movement and checking the degree of
parallelization of the auxiliary rail.

4. Fasten bolts in order.

Master side
Subsidiary side

Assembly using a jig Installation completion of Linear Motion guide

Move the position of a block in every bolt pitch at the end of
the rail in consecutive order and fasten bolts in order by ad-
justing the degree of parallelism between the datum plane of
a reference rail and that of an auxiliary rail using a special jig.

- 40 Linear Motion Guide
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3. Installation of Linear Motion guide without the datum plane for a reference rail

Subsidiary side Datum plane
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Push bolt

1) Install a reference rail

Use a temporary datum plane Use a straight edge

Fix two blocks together onto the measuring Fix a rail to the bed temporarily and adjust it to
plate and install the temporary datum plane be straight using a dial gauge and then fasten
near the surface where a rail is to be installed bolts in order.

on the bed. Then check and adjust the de-
gree of parallelism of the rail and fasten bolts
in order.

2) Apply the same method when installing the auxiliary block and rail

4. Measure precision after installation

You can check the precision of travel by fixing two blocks onto the measuring plate. Use a dial gauge with a
straight edge or a laser interferometer to measure the precision.

In case of using a dial gauge, you have to place the straight edge as close to the block as possible in order to
accurately measure it.

Measure using a laser interferometer

Linear Motion Guide [ -
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8. Torque used to fasten bolts during the assembly of Linear Motion guide

1) Select the optimal torque for bolts

For the assembly of the rail of Linear Motion guide, the optimal clamping torque must be used depend-
ing on the materials of mounting surface or bolts. Inaccurate clamping torque may affect the mounting
precision of the rail so please use a torque wrench.

2) Recommended torques by the material of mounting base of Linear Motion guide Unit : Nem
o Torque value (Unit : N-m)
Bolt specification . :
Casting Aluminum
M6 13.7 9.2 6.8
M8 30 20 15
M10 68 45 88
M12 120 78 58
M14 157 105 78
M16 196 131 98
M20 382 255 191
3) Recommended torques by the material of bolts Unit : Nem
Bolt Clamping torque Bolt Clamping torque
specification  Carbon steel bolt SCM steel bolt ~ specification  Carbon steel bolt SCM steel bolt
M2.3 - 0.4 M12 108 76
M2.5 - 0.6 M14 172 122
M3 1.7 1.1 M16 263 196
M4 4.0 2.5 M18 - 265
M5 7.9 5.1 M20 512 -
M6 13.3 8.6 M24 882 -
M8 32.0 22.0 M22 - 520
M10 62.7 43.0 M30 1750 -
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9. Directions of bolt fastening by Linear Motion guide type
H-F, H-FL

Since the flange of a block is tapped and the counter bore is pro-
cessed in the bottom, bolts can be assembled both from bottom
to top and from top to bottom as indicated by arrows.

But, if bolts are fastened from bottom to top, it is recommended to
use one size smaller bolts.

H-R, H-RL

Since tap is processed in the square body of the block, it is
used when bolts are fastened from top to bottom as indicated by
arrows.

S-C, SR

Since tap is processed in the rectangular body of the block, it is
used when bolts are fastened from top to bottom as indicated by
arrows.

S-CF, S-F

Since the flange of a block is tapped and the counter bore is pro-
cessed in the bottom, bolts can be assembled both from bottom
to top and from top to bottom as indicated by arrows.

But, if bolts are fastened from bottom to top, it is recommended to
use one size smaller bolts.

R-F, R-FL

Since the flange of a block is tapped and the counter bore is pro-
cessed in the bottom, bolts can be assembled both from bottom
to top and from top to bottom as indicated by arrows.

But, if bolts are fastened from bottom to top, it is recommended to
use one size smaller bolts.

R-R, R-RL

Since the rectangular body of a block is tapped, it is used when
bolts are fastened from top to bottom as indicated by arrows
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Types of Linear Motion Guide

1. Linear Motion Guide H Series

1) Structure of H Series

WON Linear Motion Guide H Series has a four-row circular arc-groove structure in the raceway groove
of a rail or a block and is a 4-direction equal load type which can bear equal load rating for vertical
compression load, tensile load, and horizontal load as the rolling element is combined with balls at 45
degree, which reduces friction resistance to ensure smooth motion and long life.

Also if the ball is preloaded, it can enhance the rigidity of Linear Motion guide and minimize Linear Mo-
tion guide’s displacement for external load.

2) Features of H Series

a. High quality and very effective in realizing high precision and elimination of labor

b. High rigidity and high precision which can realize the stable travel for a longtime

c. Great wear resistance and friction resistance which ensures a long life

d. Great auto-adjusting and error-absorbing abilities with the face-to-face duplex structure same to D/F
combination of ball bearing

e. Various specifications for easy design

f. Easy to use due to great compatibility between a rail and a block

- 44 Linear Motion Guide



__________________________________4
WON

WON ST CO., LTD.

Linear Motion Guide H Series
Ball Linear Motion Guide

aping uonoy Jesui

Moment Rigidity Radial Rigidity
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Types and Features

Category Type Shape & Features

-With the tapped flange of a
block, a general type which can
be assembled both from bottom
to top and from top to bottom

- A4-direction equal load type with
high rigidity and high load

- Having the cross section iden-
tical to that of H-F Series, it in-
creased load rating by extending
the whole length (L1)of LM guide
block

- A4-direction equal load type with
high rigidity and high load

- With the tapped top side of a
block, a compact type that the
width of LM guide block is min-
imized

- A4-direction equal load type with
high rigidity and high load

H-F
Flange
type
H-FL
H-R
Compact
type
H-RL

- Having the cross section iden-
tical to that of H-R Series, it in-
creased load rating by extend-
ing the whole length (L1) of LM
guide block

- A4-direction equal load type with
high rigidity and high load

Machine tool X,
Y, Z axis,
CNC machining
center,
CNC shelf,
CNC tapping
center,
Electric injection
machine,
3D engraving
machine,
laser processer,
milling machine,
welder for exclus-
ive use,
EDM electric
spark machine,
automation
device,
Various transport
system,
FPD inspection
equipment,
Industrial robots,
ATC,
Precision X-Y
table,
Various industrial
machine

- -l 3 Linear Motion Guide



__________________________________4
WON

WON ST CO., LTD.

Standard and maximum length of a rail
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Unit : mm

Model No.

Standard tap hole type of a rail

1

n

S Lo
Model No. S h(mm)
H15 M5 8
H20 M6 10
H25 M6 12
H30 M8 15
H35 M8 17
H45 M12 24
H55 M14 24
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H-F Series, H-FL Series

External dimensions

Height Width Length B
H W L
H 15F 24 47 57 38 30 M5 | 408 |- | 7 | 1 6 6 A-M4 47
H15FL | 24 | 47 | 653 | 38 | 30 | M5 | 491 |- | 7 | 11| 6 6 A-MA | 47
H20F | 30 | 63 | 727 | 53 | 40 | M6 | 531 |- |92 |10 | 75 | 12 | B-M6F | 6
H20A. | 30 | 63 |86 | 53 | 40 | M6 | 69 |- |92 |10 | 75 | 12 | B-M6F | 6
H 25F 36 | 70 | 8 | 5 | 4 | M8 | 583 |- |15]|16]| 9 12 | B-MeF | 7
H2H | 36 | 70 | 1029 | 57 M8 | 782 | - | 11516 9 12 | B-MeF | 7
H30F | 42 | 90 | 978 | 72 52 | MO | 708 | — |95 /18| 73 | 12 | B-M6F | 75
H3OA | 42 | 90 | 120 | 72 | 52 | MIO | 93 |- |95 |18 | 73 | 12 | B-MBF | 75
H 35F 48 | 100 | 110 | 8 | 62 | MIO | 808 | — 125/ 21| 8 12 | B-M6F | 9
H3A | 48 | 100 | 1354 | 8 | 62 | MIO | 1062 | — |[125| 21| 8 12 | B-M6F | 9
H 45F 60 | 120 | 139 | 100 | 80 | MI2 [ 1019 (25| 13 | 15| 10 16 | BPTI/8 | 10
H47A. | 60 | 120 | 1708 | 100 | 80 | M2 | 1337 |25 13 | 15| 10 16 | B-PT1/8| 10
H 55F 70 140 | 163 | 116 95 | M4 | 1175 |29 19 |17 | 11 16 | BPTI/8 | 13
HB5FL | 70 140 | 2011 | 116 9% | M4 1556 |29 19 |17 ] N 16 | B-PTI/8 | 13

Composition of Model No.

| Hdsls IIéIIgIIZSIIEI—IwOOLIIzo/AOITTT T

Model No. of Linear Motion Guide

Type of block : No symbol-Full-ball type / S-Spacer retainer type

Form of block : R-Rectangular standard type / RL-Rectangular long type / F-Flange standard type / FL-Flange long type

B Type of seal : UU-End seal / SS-End seal + Inside seal / ZZ—-End seal + Inside seal + metal scraper (*1)

Number of blocks combined in 1 rail

@B Symbol of clearance : No symbol-Normal preload / Gi-Light preload / G2-Heavy preload / Gs-Special preload (*2)

Length of rail

B} Size of G value : standard G value has no symbol.

B Symbol of precision : No symbol-Moderate precision / H-High precision / P-Precision / SP-Super Precision / UP-Ultra Precision (*3)
No symbol-Rail counter bore type (A topside assembly) / A- Rail tap hole type (an underside assembly) (*4)

Connection symbol

Special symbol (*1) See P77 Symbol List of Optional Parts (*2) See P17 Radial Clearance

Number of axis used on the same surface  (*3) See P24 Selection of Precision Class ~ (*4) See P47 Standard tap hole type of a rail

- -1 Linear Motion Guide
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Unit : mm
Dimensions of Rail Basicload raing  Static allowance moment kN-m Mass

HeighValue Pitch . .~ C  Co Mp My Mr  Block  Rail
H G P kN kN 1 2contact) 1 2(contact) 1 kg Fkg/m

15 | 16| 13 | 20 | 60 |A5X75X53| 99 | 162 | 0115 | 0552 | 0115 | 0552 | 0429 | 019 | 13
15 | 16 | 13 | 20 | 60 |45X75X63| 112 | 193 | 0165 | 0769 | 0165 | 0769 | 054 | 024 | 13
20 | 215|165 20 | 60 | 6X95X85 | 149 | 239 | 0221 | 1049 | 0221 | 1049 | 0251 | 041 | 22
20 | 215165 20 | 60 | 6X95X85 | 778 | 307 | 0.370 | 1692 | 0370 | 1692 | 0322 | 054 | 22
23235 20 | 20 | 60 | 7X1X9 | 221 | 331 | 0337 | 1636 | 0337 | 1636 | 0398 | 061 | 30
23 235 20 | 20 | 60 | 7X1X9 | 268 | 436 | 0596 | 2760 | 0596 | 2760 | 0525 | 082 | 30
28 | 31| 26 | 20 | 80 | 9XMX12 | 384 | 571 | 0711 | 3384 | 0711 | 3384 | 0828 | 11 | 485
28| 31| 26| 20 | 80 | 9xWaXT2 | 459 | 736 | 1208 | 5506 | 1203 | 5506 | 1067 | 13 | 485
34| 33| 29| 20 | 80 | 9XWXT2 | 511 | 746 | 1062 | 5012 | 1062 | 5012 | 1298 | 16 | 658
3% 3 29|20 80 | OXUX12 | 610 | 962 | 1797 | 8172 | 1797 | 8172 | 1674 | 201 | 658
375| 38 |225| 105 | 14X20X17 | 821 | 116.4 | 2860 | 9.912 | 2860 | 9912 | 2.275 | 283 | 1103
375| 38 | 225|105 | 14X20X17 | 982 | 150.1 | 4533 | 16161 | 4533 | 16.161| 2935 | 370 | 1103
53 | 435 44 | 30 | 120 | 16X23X20 | 1181 | 1615 | 4654 | 16016 4654 |16.016| 3.779 | 436 | 1526
53 | 435 44 | 30 | 120 | 16X23X20 | 1420 | 2101 | 7468 |26.493) 7.468 |26.493| 4916 | 576 | 1526
N=0.102kgf
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Linear Motion Guide

H-R Series, H-RL Series
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External dimensions Dimensions of block

Hell_?ht W\l/(\j/th Lerligth B M x 1 Ly T
H 15R 28 34 57 26 26 M4 x 5 408 | 6 10 6 A-M4 | 47
H15RL | 28 34 | 663 | 26 26 M4 x 5 491 6 10 6 A-MA | 47
H 20R 30 44 | 727 | 3R 36 M5 x 6 531 8 75 12 | B-M6F 6
H20R. | 30 44 | 836 | 3R 50 M5 x 6 69 8 75 12 | B-M6F 6
H 25R 40 48 83 35 35 M6 x 8 583 8 13 12 | B-M6F 7
H25RL 48 1029 | 35 50 M6 x 8 782 8 13 12 | B-M6F 7
H 30R 45 60 | 978 | 40 40 M8 x 10 708 8 103 | 12 | B-M6F | 75
H 30RL 60 | 120 | 40 60 M8 x 10 93 8 103 | 12 | B-M6F | 75
H 35R 59 70 110 50 50 M8 x 12 808 | 10 15 12 | B-M6F 9
H3IR. | 55 70 | 1354 | 50 72 M8 x 12 1062 | 10 15 12 | B-M6F 9
H 45R 70 8 | 139 | 60 60 M10 x 17 1019 | 15 20 16 | B-PT1/8 | 10
H4R | 70 8 | 1708 | 60 80 MIOx 17 | 1337 | 15 20 16 | B-PT1/8 | 10
H 55R 80 | 100 | 163 | 75 75 Mi2 x 18 175 | 18 21 16 | B-PTI/8 | 13
H5R. | 80 | 100 | 2011 | 75 95 MR2x18 | 1556 | 18 21 16 | B-PT1/8 | 13

Composition of Model No.

| Hjls HéHgHZS'|(;2|_|10;0LH2O§0|

Model No. of Linear Motion Guide

Type of block : No symbol-Full-ball type / S-Spacer retainer type

Form of block : R-Rectangular standard type / RL—Rectangular long type / F-Flange standard type / FL-Flange long type

Type of seal : UU-End seal / SS-End seal + Inside seal / ZZ-End seal + Inside seal + metal scraper (*1)

Number of blocks combined in 1 rail

@B Symbol of clearance : No symbol-Normal preload / Gi-Light preload / G2-Heavy preload / Gs—Special preload (*2)

Length of rail

B} Size of G value : standard G value has no symbol.

[ Symbol of precision : No symbol-Moderate precision / H—High precision / P-Precision / SP-Super Precision / UP-Ultra Precision (*3)
No symbol-Rail counter bore type (A topside assembly) / A- Rail tap hole type (an underside assembly) (*4)

Connection symbol

Special symbol (*1) See P77 Symbol List of Optional Parts (*2) See P17 Radial Clearance

Number of axis used on the same surface  (*3) See P24 Selection of Precision Class ~ (*4) See P47 Standard tap hole type of a rail

- { Linear Motion Guide
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Unit : mm

Dimensions of Rail Basicloadrating ~ Static allowance moment kN:m Mass

Heigh Value Pitch C Co Mp My Mr Biock Rail
G P IXEXh N KN4 gontec) 1 2contac) 1 kg~ kg/m

15 (95| 13 | 20 | 60 | 45x75x53| 99 162 | 0115 | 0552 | 0115 | 0552 | 0.129 | 0.18 1.3
15 | 95| 13 | 20 | 60 | 45x75x53| 112 | 193 | 0165 | 0.769 | 0.165 | 0.769 | 0154 | 023 | 13
20 | 12 | 165| 20 | 60 | 6x95%x85 | 149 | 239 | 0221 | 1049 | 0221 | 1.049 | 0.251 | 0.31 22
20 | 12 165 20 | 60 | 6x95x85 | 178 | 30.7 | 0.370 | 1.692 | 0.370 | 1.692 | 0.322 | 0.4 22
23 |125] 20 | 20 | 60 | 7x11x9 221 | 331 | 0337 | 1636 | 0.337 | 1636 | 0.398 | 053 | 30
23 | 125 20 | 20 | 60 | 7x11x9 268 | 436 | 0596 | 2760 | 059 | 2760 | 0525 | 0.7 30
28| 16| 26 | 20 | 80 | 9x14x12 | 384 | 571 | 0711 | 3384 | 0711 | 3384 | 0828 | 09 | 485
28|16 | 26 | 20 | 80 | 9x14x12 | 459 | 736 | 1203 | 5506 | 1203 | 5506 | 1.067 | 1.1 485
34|18 29 | 20 | 80 | 9x14x12 | 511 | 746 | 1062 | 5012 | 1062 | 5012 | 1298 | 15 6.58
34 18| 29| 20 | 80 | 9x14x12 | 61.0 | 96.2 | 1.797 | 8172 | 1797 | 8172 | 1674 | 201 | 658
45 |205| 38 | 225|105 | 14x20x17 | 821 | 116.4 | 2860 | 9.912 | 2.860 | 9912 | 2275 | 289 | 11.03
45 | 205| 38 | 225|105 | 14x20x17 | 98.2 | 1501 | 4533 | 16.161 | 4533 | 16.161 | 2.935 | 374 | 11.03
53 |235| 44 | 30 | 120 | 16x23x20 | 118.1 | 161.5 | 4.654 | 16.016 | 4.654 |16.016| 3.779 | 428 | 15.26
53 1235| 44 | 30 | 120 | 16x23x20 | 142.0 | 210.1 | 7.468 |26.493| 7.468 |26.493| 4916 | 559 | 1526
1N=0.102kgf
My
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Linear Motion Guide

3. Slim Linear Motion Guide S Series

1) Structure of S Series

Linear Motion Guide S Series has a four-row circular arc-groove structure and is a 4-direction equal load type.
It also has an auto-adjusting face-to-face D/F structure. It uses balls as a rolling element and is a slim-type
guide with a low sectional height as well as high rigidity and less noise.

2) Features of S Series

a. High quality and very effective in realizing high precision and elimination of labor

b. High rigidity and high precision which can realize the stable travel for a long time

c. Great wear resistance and friction resistance which ensures a long life

d. Great auto-adjusting and error-absorbing abilities with the face-to-face duplex structure same to D/F com-
bination of ball bearing

e. Various specifications for easy design

f. Easy to use due to great compatibility between a rail and a block

g. 4-direction equal load and high-rigidity structure

h. Slim shape suitable for horizontal motion to ensure stable running

- LyYZl Linear Motion Guide
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Linear Motion Guide S Series

Ball Linear Motion Guide
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Moment Rigidity Radial Rigidity
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Linear Motion Guide

Types and Features

Category Type Shape & Features

Compact
type

-With the tapped flange of a
block, a slim compact that the
width and length of LM guide
block is minimized

- A4-direction equal load type with
45° contact angle

S-R

- Having the cross section identi-
cal to that of S-C Series, a slim
compact type that the width and
length of LM guide block is min-
imized

- A4-direction equal load type with
45° contact angle

Flange
type

S-CF

-With the tapped flange of a
block, a slim compact type that
the width and length of LM guide
block is minimized

- A4-direction equal load type with
45° contact angle

S-F

- Having the cross section identi-
cal to that of S-CF Series, a slim
compact type that the width and
length of LM guide block is min-
imized

- A4-direction equal load type with
45° contact angle

Cartesian co-
ordinated robot,
linear actuator,
automation
system,
semiconductor/
display manufac-
turing system,
LED inspection
equipment,
dispenser equip-
ment,
medical Equip-
ment,
high-speed trans-
port system,
woodworking
machine,
take-out robots,
small machine
tool,
laser processor,
precision
measurement
equipment

- 7.9 Linear Motion Guide
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Unit : mm
Model No. S15 S20 S25
160 160 220
220 220 280
280 280 340
g 340 400
1360 8 460
1480 1960 :
1600 2080 2200
2200 2320
2440
60 60 60
20 20 20
4000

Standard tap hole type of a rail

Unit : mm
Model No. S h(mm)
H15 M5 8
H20 M6 10
H25 M6 12

Linear Motion Guide [EE] -
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Linear Motion Guide

S-C Series, S-R Series

Model Ex.temal d-imensions Dimensions of block
No. Hell?ht W\I/(\'jlth Lerllgth M x ¢ Ly T N Cr%]?ggﬁee
% 24 | 34 gg_'g % 2_6 M4 x 6 42;7 6 | 6 | 6 | AMA | 45
% 28 42 ggg 32 ?:2 M5 x 7 42;3 75 55 12 | B-MoF 6
% B | 8 5;; 3% 3_5 M6 x 9 ;:‘2‘ 8 | 6 | 12 | BMeF| 7

Composition of Model No.

| Sjls IIéIIE]IISéSIIEI—ImEOLIIzogOI

Model No. of Linear Motion Guide
Type of block : No symbol-Full-ball type / S—Spacer retainer type
Form of block : C-Rectangular standard type / R-Rectangular long type / CF—Flange standard type / F—Flange long type
Type of seal : UU-End seal / SS-End seal + Inside seal / ZZ-End seal + Inside seal + metal scraper (*1)
Number of blocks combined in 1 rail
@B Symbol of clearance : No symbol-Normal preload / Gi-Light preload / Ge-Heavy preload / Gs—Special preload (*2)
Length of rail
B Size of G value : standard G value has no symbol.
B Symbol of precision : No symbol-Moderate precision / H-High precision / P-Precision / SP-Super Precision / UP-Ultra Precision (*3)
No symbol-Rail counter bore type (A topside assembly) / A- Rail tap hole type (an underside assembly)(*4)
Connection symbol
Special symbol
Number of axis used on the same surface
(*1) See P77 Symbol List of Optional Parts (*2) See P17 Radial Clearance
(*3) See P24 Selection of Precision Class  (*4) See P55 The reference for standard tap hole type of a rail

- L} Linear Motion Guide
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Dimensions of Rail

Heigh Value Pitch

G

P

dixdz2xh

Basic load rating

C
kN

Co
kN

Unit : mm

Static allowance moment kN-m
Mp My Mr

1 2(contact) 1 2(contact) 1

70 | 10.0 | 0.042 | 0.224 | 0.042 | 0.224 | 0.079 | 0.096
151951 13 1 20| 60 145X75X53 g 91162 0,115 | 0.552 | .15 | 0552 | 0.129 | 0156 |
98 | 131 | 0063|0342 | 0.063| 0342 | 0137 | 0153
LN 6x95x85 157212 [0.173 | 0.838 | 0.173 | 0.838 | 0.223 | 0246 | 2
157 | 204 | 0123 | 0.670 | 0.123 | 0.670 | 0.246 | 0254
23 (125 20 | 20 IXIX9 oo 1 331 | 0,337 | 1636 | 0.337 | 1.636 | 0,398 | 0413 | o0
IN=0.102kgf
Mp
[ |
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S-CF Series, S-F Series

Model Ex.temal qimensions Dimensions of block

No. Hell_?ht W\l;\jlth Lerligth Mx P N EER
% %4 | 5 gg:; 41 2_6 M5 4%"‘7 67 6 | 6 | AMA | 45
% 28 59 gé 49 3_2 M6 42;3 89| 55 12 | B-M6F 6
% ® B 5;51 80 5 M8 ;‘21 910/ 6 | 12 | BMEF | 7

Composition of Model No.

| Sjls IIéIIEFIIZSIIEI—IwEOLIIzogOI

Model No. of Linear Motion Guide
Type of block : No symbol-Full-ball type / S—Spacer retainer type
Form of block : C-Rectangular standard type / R-Rectangular long type / CF—Flange standard type / F—Flange long type
Type of seal : UU-End seal / SS-End seal + Inside seal / ZZ-End seal + Inside seal + metal scraper (*1)
Number of blocks combined in 1 rail
@B Symbol of clearance : No symbol-Normal preload / Gi-Light preload / Ge-Heavy preload / Gs—Special preload (*2)
Length of rail
B) Size of G value : standard G value has no symbol.
[ Symbol of precision : No symbol-Moderate precision / H-High precision / P-Precision / SP-Super Precision / UP-Ultra Precision (*3)
No symbol-Rail counter bore type (A topside assembly) / A- Rail tap hole type (an underside assembly) (*4)
Connection symbol
Special symbol
Number of axis used on the same surface
(*1) See P77 Symbol List of Optional Parts (*2) See P17 Radial Clearance
(*3) See P24 Selection of Precision Class  (*4) See P55 The reference for standard tap hole type of a rail

- 3: 3 Linear Motion Guide
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Unit : mm
Dimensions of Rail Basicloadrating  Static allowance moment kN-m Mass
Heigh Value Pitch = © Co Mp My Mr Block  Rail
G P R kN kN 1  2contact) 1 2contact) 1 kg kg/m
5 1185 13| 20 | 60 |45x75¢53 7.0 | 10.0 |[0.042 | 0.224 | 0.042 | 0.224 | 0.079 | 0125 13
: OXIX03 199 162 | 0.115 | 0552 | 0115 | 0552 | 0.129 | 0203 |
98 | 131 [0.063 | 0.342 | 0.063 | 0.342 | 0.137 | 0187
20 11951165 20 | 60 | 6x95x85 13357515 10173 [ 0.838 | 0173 | 0838 | 0.223 | 0301 | 2
157 | 204 | 0123 | 0.670 | 0.123 | 0.670 | 0.246 | 0.320
2312520120680 /XX 1755 a5 (337 ] 1636 | 0,337 | 1636 | 0.398 | 0527 | O
1N=0.102kgf
My
Mp A Mr
] 5] —_— | — uw OO W
=7 = [+ "1 512
—% PN
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5. Miniature Linear Motion Guide M Series

1) Structure of M Series

WON Miniature Linear Motion Guide M Series has a shape of a gothic-arch groove in the raceway
between a rail and a block and a 4-direction equal type structure with 2-row 4-point contact balls at
45 degree. Even though it is small in size, it provides stable travel and rigidity under the environ-
ment where variable load and combined load is applied.

2) Features of M Series

a. A compact highly-rigid 4-direction equal load type

b. Various specifications for easy design with space and load rating taken into account

c. Balls are maintained during the assembly of a block and a rail since a wire to retain balls is built
in the block.

d. It's material is stainless steel which does not rust easily, so it is very suitable for the environment

where rust and particle generation should be prevented - clean room, for instance.

6. Wide Miniature Linear Motion Guide MB Series

1) Structure of MB Series

WON Miniature Linear Motion Guide MB Series has a 4-direction equal load type which is identical
to M Series, and the basic load rating and moment load are significantly improved compared to the
general M Series by broadening the width between a rail and a block.

2) Features of MB Series

a. As the width between a rail and a block is broadened and the number of balls increased, load
rating and moment load are improved.

b. Suitable for use in a one-axis type since it is wider than the general miniature Linear Motion
guide and rigidity increased.

e. A compact highly-rigid 4-direction equal load type

f. Various specifications for easy design with space and load rating taken into account

g. Balls are maintained during the assembly of a block and a rail since a wire to retain balls is built
in the block.

h. Its material is stainless steel which does not rust easily so it is very suitable for the environment
where rust and particle generation should be prevented for clean room, for instance.
For MB12 and MB15 Model Numbers, Bearing Steel material (MBT12, MBT15) is ready to produce.

- [({M Linear Motion Guide
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- Linear Motion Guide

Types and Features

Category Type Shape & Features

M-C
Semiconductor
Compact M-N Standard Miniature Linear Motion| test equipment,
type Guide semiconductor
assembly equip-
ment,
display test equip-
ment,
M-L HEAD-axis LED
inspection equip-
ment,
pneumatic ma-
chinery,
MB-C table cylinder,
MBT-C automation ma-
chinery,
High rigidity is achieved as the = medical équip-
block is wider and longer than ment,
M Series to increase load rating | smart actuators,
Wide | MB-N and allowable moment. Cartesian coordin-
board | MBT-N For MB12 and MB15 Model ated robot,
Numbers, Bearing Steel mate- UVW stage
ria(MBT 12, MBT15) is ready
to produce.
MB-L
MBT-L

- ;Y28 Linear Motion Guide
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Standard and maximum length of a rail =
//||/ il 1 i i g)
el e ] Le | &
Lo
Unit : mm
ModelNo. M5 M7 M9 M12 M15 M20
40 40 &5 70 70 | 220 50 50 50 70 110
55) &5 75 95 110 | 280 70 80 80 110 | 150
70 70 95 | 120 | 150 | 340 90 110 | 110 | 150 | 190
: 8 115 | 145 | 190 | 460 8 : 140 | 190 | 230
100 | 100 3 170 | 230 : 130 | 260 : 230 | 270
130 | 130 | 275 3 3 1120 150 | 290 | 500 3 3
160 | 160 | 375 | 570 | 670 | 1240 170 | 350 | 710 | 590 | 750
495 | 695 | 870 | 1360 860 | 750 | 790
820 | 1070 910 | 910
1000 | 1000 | 995 | 1995 | 1990 | 1960 990 | 980 | 980 | 1990 | 1990
15 15 20 25 40 60 20 30 30 40 40
5 5 7.5 10 15 20 5) 10 10 15 16
1000 2000 1000 2000

Standard tap hole type of a rail

MB5
M7 M3 MB7 M4
M9 M4 MB9 M4
M12 M4 MB12 M5
M15 M4 MB15 M5
M20 M6

Linear Motion Guide G} -
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M Series w

External dimensions Dimensions of block

Height W\I/(\j/th Ler|1_gth M x Lt N
M5C 17 = 94 = =

“M5N | 6 12 0 8 - M2 x 15 04 12 — - 1

M7C 198 = 96 = =
M 7N 8 17 243 12 8 M2 x 25 14.1 15 = = 15
M 7L 318 13 ) 216 - -
M9C 24 = 1.8 = =
M 9N 10 20 313 15 10 M3 x 3 207 22 = = 2
M 9L M4 16_@5) 308 - -
M 12C 264 = 128 = =
M 12N 13 27 349 | 20 15 M3 x 35 213 27 = = 8
M 12L 454 20 318 = =
M 15C 344 - 177 4
M 15N 16 32 | M4 25 20 M3 x 4 217 31 4 A-M3 4
M 15L 594 25 427 4
M20C 398 = 22 4
M20N | 20 40 518 30 25 M4 x 6 342 | 42 4 A-M3 5
M 20L 69.8 30 522 4

e Among C Value measurement of M7L and MIL Model Numbers,
Comp05|t|0n of Model No. it is possible to order the measurement in the parentheses.

| MJ;Z IIéllglltélUIIzl—ImOOLIIzoMOITf

Model No. of Linear Motion Guide
Type of block : No symbol-Full-ball type
Form of block : C—Rectangular short type / N-Rectangular standard type / L—Flange long type
Type of seal : UU-End seal (*1)
Number of blocks combined in 1 rail
@B Symbol of clearance : No symbol-Normal preload / Gi—Light preload (*2)
Length of rail
B} Size of G value : standard G value has no symbol.
[ Symbol of precision : No symbol-Moderate precision / H-High precision / P-Precision (*3)
M@ No symbol-Rail counter bore type (A topside assembly) / A- Rail tap hole type (an underside assembly) (*4)
Connection symbol
Special symbol
Number of axis used on the same surface
(*1) See P77 Symbol List of Optional Parts (*2) See P17 Radial Clearance
(*3) See P24 Selection of Precision Class  (*4) See P63 The reference for standard tap hole type of a rail

- ;Y9 Linear Motion Guide
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Static allowance moment N-m

Dimensions of Rail Basic load rating
Width Heigh Value Pitch C Co Mp My Mr Biock  Rail
wi Wz g p dixdaxh N N 1 2(contact) 1 2contact) 1 9 gffin
5—802 35| 37| 5 | 15 |24x36x08 516 | 757 13 7.1 13 71 2.01 31 139

: ’ : COTTTTT 631 [ 1,009 | 2.2 11.6 2.2 16 | 267 40
P01 | 1,136 | 19 1.8 19 18 | 414 6.4
700! 5| 5| 5|15 |24xa2x23| 1197 | 1703 | 42 | 231 | 42 | 231 | 622 | 90 | 253
1631 (2650 | 10.1 | 50.0 10.1 | 500 | 967 12.6
1,180 | 1,485 | 3.1 179 3.1 179 | 690 99
93,55 6 |75 20 35x6x35 | 1721|2545 | 93 | 466 | 93 | 466 | 1184 | 171 | 30
23754030 | 219 |102.8 | 21.9 | 102.8 | 1874 | 25.2
21751238 | 54 | 329 54 | 329 | 1479 | 198
12 00l 75| 8 | 10| 25 | 35x65x45|3023 | 3816 | 144 | 758 | 144 | 758 | 2866 | 315 | 679
4246 16200 | 348 | 1691 | 348 | 169.1 | 3844 | 459
3418 383 | 122 | 716 | 122 | 716 |2999 | 378
15 _8‘025 85| 10 | 15 | 40 |35x65x45| 4540 | 5842 | 286 | 1487 | 286 | 1487 | 4499 | 576 | 1071
6492|9737 | 735 | 3512 | 735 | 3512 | 7498 | 855
4512 | 5299 | 20.7 | 1159 | 20.7 | 1159 | 54.05 | 80.1
20055 10| 11| 20| 60 | 6x95x55 | 6.191 | 8328 | 502 | 252.7 | 502 | 252.7 | 8494 | 1197 | 1572
8396 | 12870 | 1186 | 5544 | 1186 | 5544 | 131.27 | 176.4

NS0.102kgf
My
Mp e Mr
A . - A
o o — s
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MB Series - w

External dimensions Dimensions of block
Hell-lght W\l;\ilth Ler|1-gth M x 1 Ly

MB 5C 21 = 134 = =
“MBSN | 65 17 o5 13 - M25 x 15 74 14 - = 13

MB 7C 24 = 126 = =

MB 7N 9 25 33 19 10 M3 x 3 216 17 = = 2

MB 7L 435 19 321 - -

MB 9C 281 o1 = 165 = =

MB 9N 12 30 402 12 M3 x 3 286 32 = = 3

MB 9L 52 23 24 404 = =

MB 12C 311 = 175 = =

MB 12N 14 40 445 28 15 M3 x 3.5 309 3 = = 4

MB 121 597 28 461 = =

MB 15C 428 = 252 4

MB 15N 16 60 56.6 45 20 M4 x 45 39 35 4 A-M3 4

MB 15L 758 35 582 4

» For MB12 and MB15 Model Numbers,
Composmon of Model No. Bearing Steel material (MBT12, MBT15) is ready to produce.

| Mﬂlz IIéllgllté;JI|z|—|1000L||20/40|Tf

Model No. of Linear Motion Guide
Type of block : No symbol-Full-ball type
Form of block : C-Rectangular short type / N-Rectangular standard type / L-Flange long type
Type of seal : UU-End seal (*1)
Number of blocks combined in 1 rail
@ Symbol of clearance : No symbol-Normal preload / Gi-Light preload (*2)
Length of rail
B Size of G value : standard G value has no symbol.
B Symbol of precision : No symbol-Moderate precision / H-High precision / P-Precision (*3)
No symbol-Rail counter bore type (A topside assembly) / A— Rail tap hole type (an underside assembly) (*4)
Connection symbol
Special symbol
Number of axis used on the same surface
(*1) See P77 Symbol List of Optional Parts (*2) See P17 Radial Clearance
(*3) See P24 Selection of Precision Class  (*4) See P63 The reference for standard tap hole type of a rail

- ({3 Linear Motion Guide
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Unit : mm

Dimensions of Rail Basicloadrating  Static allowance moment N-m

Heigh Value Pitch C Co Mp My Mr

Ws H G p dixda2xh N N

1 2(contact) 1 2(contact) 1

668 | 1,094 | 26 | 183 | 26 | 133 | 563 53
806 | 1430 | 44 | 214 | 44 | 214 | 736 | 68
1,102 | 1514 | 34 | 195 | 34 195 | 1083 | 11.7
4355 - | - |55|/10 | 30| 35x6x32| 1,631 | 2650 | 101 | 51.1 | 104 | 5.1 [ 1895 | 189 | 560
2,166 | 3975 | 225 | 1061 | 225 | 106.1 | 2842 | 279
1515 | 2121 | 62 | 334 | 62 | 334 | 1941 | 234
18 05| 6 | - | 7]10|30| 35x6x45 | 2197 [3606 | 182 | 876 | 182 | 876 |3300 306 | of
2878 |5303 | 378 | 1729 | 378 | 1729 | 4852 | 549
2,753 13339 | 103 | 573 | 103 | 573 |40.73 | 405
%36 8| —| - 85|15 |40 45x8x45 | 4015 [ 5723 | 312 [ 1522 | 312 | 1522 6983 | 684 | 1369
5539 | 9062 | 738 |3387 | 738 |338.7 11056 | 999
4954 16056 | 269 | 1453 | 269 | 1453 |12840 | 855

103435 — | — | 4| 5|20 29x48x16

23, 923959515 | 40| 45x8x45 6579 |9085 | 625 | 3065 | 625 | 3065 |19260 | 1260 | 2686
9076 |14,384 | 1478 | 680.6 | 1478 | 680.6 [304.94 | 183.6
1N=0.102kgf
My
Mp o~ Mr
o~ _ _ o~
S S ii ¢ * 7ﬁ qgéos_g!p
[ | ! L $ $ 7% n
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7. Roller Linear Motion Guide R Series

1) Structure of R Series

WON Linear Motion Guide R Series uses rollers as a rolling element between the raceway surface of a rail and a
block and its four-row cylindrical roller forms a contact angle of 45° which bears equal load for vertical tensile com-
pression load and horizontal load.

Aroller used as a rolling element has less elastic displacement than a ball so it has small displacement for external
load. Also the contact area with the roller is wide so that it has advantages such as high rigidity, bearing against big
load, long life, impact resistance and wear resistance as well as less friction resistance that supports smooth motion
and quite running.

Moreover if the roller is preloaded, it can enhance the rigidity of Linear Motion guide.

2) Features of R Series

a. High quality and very effective in realizing high precision and elimination of labor

b. High rigidity and high precision which can realize the stable travel for a long time

c. Great wear resistance and friction resistance which ensures a long life

d. High rigidity and overload capacity compared to ball types of the same model no.

e. Excellent vibration resistance since it has less displacement against impact load or variable load than ball types
and vibration decay time is shorter compared to natural frequency.

f. Bigger basic static load rating than ball-type Linear Motion guide with the same specifications allows the compact design
using smaller model no. than ball types. If same model no. is used, it achieves longer life due to bigger load rating.

g. Various specification for easy design

Moment rigidity

Radial rigidity

Rail bolt fastening type
W
L

Rail bolt fastening type Tap hole type (A-type)

- (33 Linear Motion Guide
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R Series

Cross Section
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Types and Features

Category Type Shape & Features

- With the tapped flange of a lock, it
can be assembled both from bot-
R-F tom to top and from top to bottom
- A 4-direction equal load type with
high rigidity and high load
Machine tool,
Flange CNC machining
type
- Having the roller contact structure center,.
and the cross section identical to CNC tapping
those of S-F Series, it increased load center,
R-FL rating by extending the whole length | NC milling ma-
(L4) of Linear Motion guide block chine,
- A4-direction equal load type with | boring machine,
high rigidity and high load multiple machin-
ing center,
planer miller,
- With the tapped top side of a block, large |nj§ct|on
a compact type that the width machine, )
B of Linear Motion guide block is heavyduty cutting
minimized machine,
- A4-direction equal load type with | Wire-cut penta-
high rigidity and high load hedral processing
C center,
otr;ppeact display test equip-
- Having the cross section identical to ment
that of H-R Series, it increased load
rating by extending the whole length
R-RL (L+) of Linear Motion guide block
- A 4-direction equal load type with
high rigidity and high load

- F{(\B Linear Motion Guide
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Standard and maximum length of a rail
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Unit : mm
Model No. 35 ) )
280 570 780
520 885 900
920 1095 1140
1240 1305 1380
1400 1515 1620
1960 2040 2100
2360 2460 2580
2840 2985 3060
3090
40 5245 60
20 22.5 30
4000

Standard tap hole type of a rail

Model No. S h(mm)
R35 M8 17
R45 M12 24
R55 M14 24

Linear Motion Guide {4l -
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R-F Series, R-FL Series

External dimensions Dimensions of block

Height Width Length
W L

Grease
B S L1 T T1 nlpple

R3F | 48 | 100 | 1261 | 82 | 62 | 52 [MIO| 85 |825| 12 |13/ 8 | 8 | 12| B-M6F | 7

R35FL | 48 | 100 | 1521 | 82 | 62 | 52 | MI0 | 85 |1095] 12 |13 |8 | 8 | 12| B-M6F | 7
R45F | 60 | 120 | 1544 {100 | 80 | 60 | M2 | 10.5|1066 135 |15 | 11 |10 | 16 |B-PT1/8| 10
R45A. | 60 | 120 | 1894 | 100 | 80 | 60 | Mi2 | 105 |1416| 135 |15 | 11 |10 | 16 | B-PT /8| 10
RS55F | 70 | 140 | 1816 [ 116 | 95 | 70 | M14 | 125 |127.8] 175 | 18 [135/ 11 | 16 |B-PT1/8| 10
REGAL | 70 | 140 | 2296 | 116 | 95 | 70 | M14 | 125 [1758) 175 | 18 [135 11 | 16 |B-PT1/8| 10

Composition of Model No.

| Rf H;HEJHZS'|E|_|10;0L||20é40|

Model No. of Linear Motion Guide
Type of block : No symbol-Full-ball type / S—Spacer retainer type
Form of block : R-Rectangular standard type / RL—Rectangular long type / F-Flange standard type / FL-Flange long type
Type of seal : UU-End seal / SS-End seal + Inside seal / ZZ-End seal + Inside seal + metal scraper (*1)
Number of blocks combined in 1 rail
@B Symbol of clearance : No symbol-Normal preload / Gi-Light preload / Ge-Heavy preload / Gs—Special preload (*2)
Length of rail
B Size of G value : standard G value has no symbol.
) Symbol of precision : No symbol-Moderate precision / H-High precision / P-Precision / SP-Super Precision / UP-Ultra Precision (*3)
No symbol-Rail counter bore type (A topside assembly) / A- Rail tap hole type (an underside assembly) (*4)
Connection symbol
Special symbol
Number of axis used on the same surface
(*1) See P77 Symbol List of Optional Parts (*2) See P17 Radial Clearance
(*3) See P24 Selection of Precision Class  (*4) See P71 The reference for standard tap hole type of a rail

- f Linear Motion Guide
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Unit : mm

Dimensions of Rail Basicload rating  Static allowance moment kN-m

HeighValue Pitch C Co Mp My
2 W G P kN kN 1  2contact) 1 2(contact)

33| 31|20 | 40 | 9x14x12 | 507 | 1215 | 1772 | 8919 | 1772 | 8919 | 2606 | 1.703 | 6.27

34 | 33| 31 | 20 | 40 | 9x14x12 | 635 | 1620 | 3136 | 14985 | 3136 | 14985 | 3475 | 2263 | 6.27
45 | 375| 38 | 225 525| 14x20x17 | 823 | 210.0 | 3957 | 19380 | 3957 [19.380 | 5652 | 3.19 | 10.193
45 | 375| 38 | 225 525| 14x20x17 | 1029 | 280.0 | 7.009 | 32771 | 7009 | 32771 | 7536 | 4266 | 10.193
53
53

435]435| 30 | 60 | 16x23x20 | 114.8 | 2835 | 6406 | 31.061 | 6406 | 31.061 | 9.364 | 5393 | 1337
435]435| 30 | 60 | 16x23x20 | 1475 | 3916 | 12168 | 5612 | 12168 | 56121 | 12931 | 75 | 1337

N=0102kgf
My
Mp — Mr
e _ P D e
] ] — —— wEmEp
=1 = [ ] ST
L
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R-R Series, R-RL Series

H
:
’4—'
® G

External dimensions Dimensions of block
Model

Grease

M8x12 | 85|103] 15 | 12 | B-M6F | 7
MBx12 1095|103 | 15 | 12 | B-M6F | 7
MIOx20 1066|245 | 20 | 16 |B-PT1/8| 10
MI0x20 | 1416 | 245 16 |BPT1/8| 10
Mi2x18 |1278 | 275 B-PT1/8| 10
Mi2x18 |1758 | 275 16 | B-PT1/8] 10

No Height Width Length
. H W L

R 35R 55 70 125.1 50
R35RL | 55 70 1521 50
R 45R 70 8 | 1544 | 60
R45RL | 70 8 | 1894 | 60
R 55R 80 100 | 1816 | 75
R55RL | 80 100 | 2206 | 75

838383

INJINTRSH
>

Composition of Model No.

| Rf IIEIIEIIZSI|E|—|1OOOL||20/40|TTF

Model No. of Linear Motion Guide

Type of block : No symbol-Full-ball type / S—Spacer retainer type

Form of block : R-Rectangular standard type / RL—Rectangular long type / F-Flange standard type / FL-Flange long type
Type of seal : UU-End seal / SS-End seal + Inside seal / ZZ—End seal + Inside seal + metal scraper (*1)

Number of blocks combined in 1 rail

@B Symbol of clearance : No symbol-Normal preload / Gi-Light preload / Go—Heavy preload / Gs-Special preload (*2)
Length of rail

B Size of G value : standard G value has no symbol.

B Symbol of precision : No symbol-Moderate precision / H-High precision / P-Precision / SP-Super Precision / UP-Ultra Precision (*3)
No symbol-Rail counter bore type (A topside assembly) / A— Rail tap hole type (an underside assembly) (*4)

Connection symbol

Special symbol

Number of axis used on the same surface
(*1) See P77 Symbol List of Optional Parts (*2) See P17 Radial Clearance

(*3) See P24 Selection of Precision Class  (*4) See P71 The reference for standard tap hole type of a rail

- Y Linear Motion Guide
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Unit : mm

Dimensions of Rail Basicloadrating  Static allowance moment kN-m Mass

HeighValue Pitch .~ C  Co Mp My Mr  Bjock  Rail
2 H G P kN kN 1  2(contact) 1  2(contact) 1 id kg/m

34 | 18 | 31 | 20 | 40 | 9x14x12 | 507 | 1215 | 1772 | 8919 | 1772 | 8919 | 2606 | 1179 | 627

34| 18 | 31 ] 20 | 40 | 9x14x12 | 635 | 1620 | 3136 | 14985 | 3136 | 14985 | 3475 | 2263 | 627
45 1 205| 38 | 225|525| 14x20x17 | 823 | 2100 | 3957 |19.380 | 3957 |19.380 | 5652 | 3103 | 10.193
45 | 205| 38 | 225|525 | 14x20x17 | 1029 | 280.0 | 7.009 | 32771 | 7.009 | 32.771 | 7536 | 408 | 10.193
53
53

235|435| 30 | 60 | 16x23x20 | 1148 | 2835 | 6406 | 31.061 | 6406 | 31.061 | 9.364 | 4723 | 1337
235|435 30 | 60 | 16x23x20 | 1475 | 3916 | 12168 | 56.121 | 12168 | 56121 | 12931 | 6466 | 13.37

IN=0.102kgf

Mp
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1. Seal and Rail Cap

Item

End seal

Place to attach seal

Wrench bolt

Applications

- Where dust or particle is frequently gen-
erated

Inside seal

Inside seal

- Where foreign substance can be easily ac-
cessed from the flank or bottom

- Where Linear Motion guide is moving in a
vertical, horizontal, and reverse direction

- Where a lot of cutting chips or foreign sub-
stance present

- Where there is a danger in the intrusion of cut-
ting chips or foreign substances into the block

Metal scraper

- Where spatters may arise such as welding
slag or metal powers

Rail cap

- If foreign substance enters into the bolt
holes in a rail, it may intrude even into the
block. Ametal or plastic cap is used to
prevent it.

- plastic material railcap.

- metal material railcap.

- railcap for each part no in the catalog is
available.

- (B Linear Motion Guide
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Inside seal

End seal

End plate

Symbol Optional parts

uu End seal
SS End seal + Inside seal
zZ End seal + Inside seal + metal scraper

Option Mapping Table by Model No.

Ball Linear Motion Guide Miniature Linear Motion Guide Roller Linear Motion Guide
H Series / S Series M/ MB Series R Series

Linear Motion Guide [rd4 -
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2. Oil Filler

Fuelling on the side and top is available in R Series. The standard specification does not include
the oil filler that penetrates the block of Linear Motion guide to protect it from foreign substance.
Therefore, if you have a request, please contact WON ST.

i

[ fanY

Y i

| |
By DA | i
Ve Y

20 Op! s &

02
@D o
2~ ] L]
o == |4

Unit : mm
Hole for a side nipple Top oil filler
Model No. .

01 N1 D1 D2 (O-ring) I
35F(L) 10.4 8 5.2 10.7 S7 0.4 11
35R(L) 10.4 15 5.2 10.7 S7 7.4 11
45F(L) 10.4 10 5.2 10.7 S7 0.4 11
45R(L) 10.4 20 5.2 10.7 S7 10.4 11
55F(L) 12.5 11 5.2 10.7 S7 0.4 11
55R(L) 12.5 21 5.2 10.7 S7 10.4 11

- I Linear Motion Guide



3. Grease Nipple

WON ST provides various kinds of grease nipple necessary for lubricating the system of Linear Motion guide.

WON ST CO., LTD.

WON

Grease nipple
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PT 1/8
Grease nipple A-M3 A-M4 B-M6F B-PT1/8
model no.
Application M15, 20 H 15 g gg‘ 2: 30,35 H 45, 55
model no. MB 15 S15 ' R 45, 55
R 35
4. Connection of oil pipes
WOL Type
WOL-A WOL-B WOL-C WOL-D WOL-E
PTW/f" e PR L oo P78 e | e Msx‘P‘ = L oo M6x0.75P;\{L’,DB
« " ‘ 2 Y -l j ©
ERIES H el b ‘
M6x0.75P M6x0.75P PT1/8 PT1/8
WOS Type
WOS-A WOS-B WOS-C WOS-D
PT1/8 or M8x1P o PT1/8 on MB8x1P o0
[ inig |
@ ";’3‘ =y B 9 ‘ ‘ IS I
o TIT o [ L 17 o s
M6x0.75P M6x0.75P PT1/8 PT1/8

Linear Motion Guide [lré] -
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5. How to install Linear Motion guide using a support rail

Linear Motion guide block should be inserted into or removed from the rail using a support rail for
safety.

If you install the block in the rail without using the support rail, a rolling element may deviate from
the block and damage or destroy the parts inside.

If the block without a rolling element is installed, it may significantly shorten the block’s life and lead
to load reduction and early breakage.

If you use the support rail, do not lean it. Adhere it to the end of the rail and slowly apply force to
assemble it.

If the block is contaminated by dust as the rolling element is deviated from it, please do not use the
product and contact WON ST for advice.

- [:{ M Linear Motion Guide
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Instructions for Handling

1. Handling

1) The packaged WON Linear Motion guide is damp-proof after grease removal and cleaning, so please open it just before use.

2) The rail-block compatible product is fitted with a plastic support rail. Please take caution when assembling it with the rail.

3) If you reassemble a block-rail set product or a single block product after dismantling it into pieces, foreign substance
may infrude into the block, decreasing performance to make rolling motion unsmooth or damaged. So please do not
disassemble it.

4) If either a rail or a block leans to one side, the block or the rail may fall to be damaged. Please take caution and avoid
the deviation of the block or the rail.

5) The end plate may be damaged if impact is applied since it is made of plastic material. Please be careful.
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2. Lubrication

1) If the product is supplied as it is applied by rust preventive oil, please clean it off thoroughly and fill lubricant prior to use.

2) Do not mix it with other lubricants such as thickener or additive. If so, it may destroy the structure of grease or cause a
harmful effect.

3) Viscosity of grease may vary depending on temperature and increase in winter due to low temperature, and the friction
resistance of Linear Motion guide may increase.

4) In case of using special lubricant, please contact WON in advance.

5) In case of using oil lubricant, it may not reach the hole of raceway depending on the assembly status or direction of
a block and a rail, so no lubricating effect may be obtained. WON can offer the lubricating method suitable for each
assembly environment so please contact WON.

3. Caution for Use

1) After opening the product, please put damp-proof agent inside the dry container for storage.

2) Please handle the product after wearing plastic gloves in a clean place.

3) Please be careful to protect it from foreign substance which may inhibit rolling motion or damage function.

4) Please protect it using a holding door or cover to prevent Linear Motion guide exposed directly to poor environment that
may cause corrosion or damage.

5) In case of using standard plastic end plate-based Linear Motion guide, use it at under 80°C. To use it at higher temper-
ature than 80°C, please order a metal end plate which will specially customized.

6) If the rail of Linear Motion guide is fixed at the ceiling or in high place and if the block bears load downwards, the end
plate may be destroyed or a ball may come off from the rail resulting in the fall of the block and fixtures. So please take
ameasure to install a safety device.

4, Storage

Depending on storage conditions, a rail may warp. For storage, place it in a horizontal position in the package box provided
by WON or in a similar box with the flat bottom and avoid the environments where temperature is too high or low and very
humid.

Linear Motion Guide | -
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Cause and Countermeasure of Damage of Linear Motion Guide

Condition Cause Countermeasures
Damage by life Change Linear Motion guide
) » Flaking Reconsider the model no. selected,use higher
Fatigue |- Caused by rolling fatigue on the rolling Overload model no, lower the load level, reinforce the
failure on surface assembly precision during installation, enhance the
the rolling | - Maximum shear stress-induced intemal rigidty of base and table
surface cracks are expressed on the surface. S Refill lubricant, shorten the refilling interval of
L lubricant, review the relevance of lubricant in use,
lubrication improve the lubricant passage
Impact load or Reconsider the mode! no. selected, lower the load level,
i u i reinforoe the assembly precision during installation, use the
Indentat|‘0n Inder)tatlon . 5 excessive external load e — ¥ il '
of the rolling | - Plastic deformation on the rolling sur- LAETZRENE,
surface face due to excessive external load Careless handling Prevent impact and fall during handling
Improve handling method and environment
*Bum . . N
- Rough surface of the rolling surface due toslight | Poor lubrication t’fleeﬂlllljl)ur it;r;;r:\t,;:;g;e optimal lubricant, improve
Seizi burning by friction between a rolling element and
elzing the roling surface Review the service conditions, lower the load level, use the
- Cause for the discoloration of the rolling surface, | Overload higher model no. enhance the assembly precision during
weakened hardness, and flaking installaion
Impact load or Reconsider the model no. selected, use the higher
. Cracking excessive extemal load model no. lower the load level, enhance the
) ) . " A assembly precision during installation
Cracking Partial breakmg into pieces of a rolling Prevent the intrusion of foreign substance, develop
elemen.t or rolling surface due to Poor raceway circulation| a dust proof measure, refill lubricant, shorten the
excessive external load of a rolling element refilling interval of lubricant, improve the lubrication
method
« Abnormal wear Bestnhela RefjoTsider| the mtzde;l nz.lselelctedr; use t?: higher
- Rapid increase in wear as the slippery | excessive eccentric load ;n:s;gf” :eVZiesrionedL?:n ?:;;ﬁ;ioannce ¢
Abnormal | between a rolling element and the rolling - i i
- Foreign Complement the performance of seal, develop a dust proof measure
eay C -~ - d Refill lubricant, use the optimal lubricant, improve
sl ure. o preCIS.|on .an D substance the lubrication method, improve the lubricant
load as companied by oxidation wear passage
Review the service conditions, use the higher
= Vibration Load model no., enhance the assembly precision during
Flatt - Wear facilitated by the loss of oil film installation
Cor‘;‘o;?gn during the running of virant stoke and | IO BT e TR i
: ; ibration improve the lubrication method, shorten the refilling
thedstlr:pperlyll_ betvlveen at rolling element interval of lubricant
and the rolling elemen .
9 Foreign substance | Complementthe performance of seal, develop a dust proof measure
Rust Intrusi ¢ i Make a rust-preventive treatment onto the surface,
" ntrusion or cooling | complement the performance of seal, change lub-
- Caused by the loss of ail film or contact | \yater ricant, change cooling agent, refill lubricant, shorten
Rust of exposed part to water, acid, alkali the refilling interval of lubricant .
prevention | and especially when cooling water High humidity Make a rust-preventive reatment onto the surface, improve

enters into the block; cause for early
flaking due to concentrated stress

environment

Poor handling

Improve the condition of storage, reinforce the sealing
performance, apply sufficient amount of rust-preventive oil

- ;728 Linear Motion Guide
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<Comparison Table of Full-Ball Type Model No. of Other Manufacturers>
1. H Series(Standard Type)
WON THK NSK PMI HIWIN

H 15F LH 15EL, EM

L HSR 15A, B LH 15GL. GM MSA 15A HGW 15CA
H 20F HSR 20A, B LH 20EL, EM MSA 20A HGW 20CA
H 20FL HSR 20LA, LB | LH20GL, GM MSA 20LA HGW 20HA
H 25F HSR 25A, B LH 25EL, EM MSA 25A HGW 25CA
H 25FL HSR 25LA, LB | LH 25GL, GM MSA 25LA HGW 25HA
H 30F HSR 30A, B LH 30EL, EM MSA 30A HGW 30CA
H 30FL HSR 30LA, LB | LH 30GL, GM MSA 30LA HGW 30HA
H 35F HSR 35A, B LH 35EL, EM MSA 35A HGW 35CA
H 35FL HSR 35LA, LB | LH 35GL, GM MSA 35LA HGW 35HA
H 45F HSR 45A, B LH 45EL, EM MSA 45A HGW 45CA
H 45FL HSR45LA, LB | LH45GL, GM MSA 45LA HGW 45HA
H 55F HSR 55A, B LH 55EL, EM MSA 55A HGW 55CA
H 55FL HSR55LA, LB | LH55GL, GM MSA 55LA HGW 55HA
H15R LH 15AN, AL

e HSR 15R LH 15BL. BL MSA 15S HGH 15CA
H 20R HSR 20R LH 20AN, AL MSA 20S HGH 20CA
H 20RL HSR 20LR LH 20BN, BL MSA 20LS HGH 20HA
H 25R HSR 25R LH 25AN, AL MSA 258 HGH 25CA
H 25RL HSR 25LR LH 25BN, BL MSA 25L.S HGH 25HA
H 30R HSR 30R LH 30AN, AL MSA 30S HGH 30CA
H 30RL HSR 30LR LH 30BN, BL MSA 30LS HGH 30HA
H 35R HSR 35R LH 35AN, AL MSA 35S HGH 35CA
H 35RL HSR 35LR LH 35BN, BL MSA 35LS HGH 35HA
H 45R HSR 45R LH 45AN, AL MSA 458 HGH 45CA
H 45RL HSR 45LR LH 45BN, BL MSA 45L.S HGH 45HA
H 55R HSR 55R LH 55AN, AL MSA 55S HGH 55CA
H 55RL HSR 55LR LH 55BN, BL MSA 558 HGH 55HA

WON
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2. S Series(Slim Type)

WON THK NSK PMI HIWIN
S 15C SR 15V LS 15CL MSB 15TS EGH 15SA
S 15R SR 15W LS 15AL MSB 15S EGH 15CA
S 20C SR 20V LS 20CL MSB 20TS EGH 20SA
S 20R SR 20W LS 20AL MSB 20S EGH 20CA
S 25C SR 25V LS 25CL MSB 25TS EGH 25SA
S 25R SR 25W LS 25AL MSB 25S EGH 25CA
S 15CF SR 15SB LS 15EM MSB 15TE EGW 15CA
S 15F SR 15TB LS 15JM MSB 15E EGW 15CB
S 20CF SR 20SB LS 20EM MSB 20TE EGW 20CA
S 20F SR 20TB LS 20JM MSB 20E EGW 20CB
S 25CF SR 25SB LS 25EM MSB 25TE EGW 25CA
S 25F SR 25W LS 25JM MSB 25E EGW 25CB
3. M Series(Miniature Standard Type)
WON THK NSK PMI HIWIN IKO
M 5C RSR 5M - = MGN 5C LWLC 5
M 5N RSR 5TN LU O5TL = = LWL 5
M 7C - - - - LWLC 7
M 7N RSR 7M LU O7AL MSC 7M MGN 7C LWL 7
M 7L RSR 7N - MSC 7LM MGN 7H LWLG 7
M 9C - - - = LWLC 9
M 9N RSR 9KM LU 09TL MSC 9M MGN 9C LWL 9
M 9L RSR 9N LU 09UL MSC 9LM MGN 9H LWLG 9
M 12C = = = = LWLC 12
M 12N RSR 12VM LU 12TL MSC 12M MGN 12C LWL 12
M 12L RSR 12N LU 12UL MSC 12LM MGN 12H LWLG 12
M 15C - - - - LWLC 15
M 15N RSR 15VM LU 15AL MSC 15M MGN 15C LWL 15
M 15L RSR 15N LU 15BL MSC 15LM MGN 15H LWLG 15
M 20C - - - - LWLC 20
M 20N - - - - LWL 20
M 20L = = = = LWLG 20

Linear Motion Guide
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4. MB Series(Miniature Wide body Type) g;
WON THK NSK PMI HIWIN IKO g’-
MB 5C RSR 5WTM - - - LWLFC 10 ?:
MB 5N RSR 5WTM LE 05AL - - LWLF 10 s
MB 7C = = = = LWLFC 14 ®
MB 7N RSR 7WTM LU 07TL MSD 7M MGW 7C LWLF 14
MB 7L RSR 7WTM - MSD 7LM MGW 7H LWLFG 14
MB 9C - - - - LWLFC 18
MB 9N = LE Q9TL, TR MSD 9M MGW 9C LWLF 18
MB 9L RSR 9WN - MSD 9LM MGW 9H LWLFG 18
MB 12C LWLFC 24

MB 12N |RSR 12WV, WWM| LE 12AL, AR | MSD 12M MGW 12C LWLF 24
M 12L RSR 12WN - MSD 12LM MGW 12H LWLFG 24
MB 15C - - - LWLFC 42
MB 15N |RSR 15WV, WWM| LE 15AL, AR | MSD 15M MGW 15C LWLF 42
MB 15L RSR 15WN - MSD 15LM MGW 15H LWLFG 42

Linear Motion Guide [:E] -






__________________________________________________4
WON

WON ST CO., LTD.

Crossed Roller Bearing
Contents

n Structure and characteristic
of Crossed Roller Bearing

1. SHUCIUIE. -+ v v 88
2. Characteristics. - -« «vvvvvvieieeeeeeeannnn. 88
B.USE i 88

L
o
1723
1723
@
o
e
S
[}
@
o]
@
O
=.
=
Q@

A Kind of Crossed Roller Bearing

1. CB series of revolving inner ring

.............................................. 89
2. CH series for high stiffness
d 89 ﬂ Cautions in designing compression plate
.............................................. and housing
3. (5 saries for cstomized specal ype 1. Housing design for installation 96
.............................................. el -
2. Tap for separation......................... 96
Selection of Crossed Roller Bearing 3. Installation & assembly.................... 97
1. Selection summary........................ 91 4. Selection of compression flange
2.Selection SEQUENCE: -+ +vevvveveearnennnn 91 andbolt......cooveeiii 97
3 Nominal numbering........................ R P Fiting. oo 99
E Calculation of service life
- Efl Precision of Crossed Roller Bearing ... 100
1. Ratinglife......oooveei 92
2. Calculation of service life under heaving oper- Precision of WUP series
ation condition. ... ooeeiiiii 93
3. Static safety factor. ..........coveeeeeeenns 93 1. Rotation accuracy of WUP series (example)
4. Static equivalent 1080+ eeveeeeieii 94 e .. .................................... 104
5. Dynamic radial load . ........ovvveennnnn.. 94 2. Precision standard ...................... 104
B.Load factor . .vvvvvriiiiiiiieeeeea 95
Radialclearance............ccoovvvvvnn. .. 105
[ Rated load
1. Basic static rated load. .................. 95 m Dimension of Crossed Roller Bearing
2.Basicdynamic rated load - ... 9% 1. CBSBHES e vvervreneeeirieieen, 106
Permissible TPM - 95 2. CHSEIES -+t vvvieeeiiiieeiiiiieeinnnn, 108
ﬂ Lubrication....................... 96 IE Cautions when handling Crossed Roller
Bearing......oooooiiii 110

Crossed Roller Bearing



I = T —

Crossed Roller Bearing

n Structure and characteristic of Crossed Roller Bearing

1. Structure

WON Crossed Roller Bearing has the structure having rolling surface with V-grooved inner & outer ring
which is crossed with roller and a spacer-type retainer between rollers reduces the friction between rollers so
as to prevent rotational torque from increasing. I8 a compact type for convenient use.

2. Characteristics

As roller is assembled to rolling surface of inner & outer ring of Crossed Roller Bearing, it reduces the
elastic displacement by external load and accommodates the complex load including radial load, axial
load and moment load and using spacer retainer avoids uneven wear by roller on inclined surface or
uneven contact as well as hitching but helps rolling smoothly and it's a high precision and high stiffness
type which allows pre-load depending surrounding environment.

3. Use

It's optimal to the use requiring complex load and high stiffness.
The uses are industrial robot, machine tool index table, ATC, medical equipment, precise alignment
stage, semiconductor manufacture equipment, DD motor and others

Inner ring

/— Outer ring
Space retainer
Roller
. “\

Fig 1. Structure of Crossed Roller Bearing

- 38 Crossed Roller Bearing
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n Kind of Crossed Roller Bearing

1. CB series of revolving inner ring.

1) Inner ring of Crossed Roller Bearing is integral type while outer ring is separable to upper and lower
part which is bolted for easy handling

2) It's used for the part requiring inner ring rotating such as index table of machine tool or joint or turning
part of industrial robot
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2. High stiffness CH series

1) Inner & outer ring are integral, high precision and high stiffness type with less installation error which
leads to stable running accuracy
2) It's used for the part requiring inner & outer ring rotating simultaneously or independently

Crossed Roller Bearing [t -
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3. CS series for customized special type

1) It's customized to meet customer’s own requirements in shape, dimension and material of inner &
outer ring and bolt dimension.

- ]I Crossed Roller Bearing
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Selection of Crossed Roller Bearing

1. Selection summary

After identifying the requirements specifically, the priority shall be determined considering the needs and
then the optimal type shall be selected

2. Selection sequence

1 Determination
of the needs

2 Selection of
the type

3 Load calculation

4 Calculation of
rating service life

5 Calculation of
static safety factor

6 Determination of
stiffness and pre-load

7 Accuracy level

8 Determination of
lubrication
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Equipment to be used, requirements, environment, precision, stiff-
ness, service life and others

Integral type, separable inner ring, separable outer ring, normal, high
stiffness

Supporting load including radial load, axial load, moment load and
dynamic equivalent load

Calculation of rating service life

Static safety factor considering equipment characteristic and external load

Determination of clearance and pre-load considering kinetic condi-
tion and rotation accuracy

Determination of accuracy level considering rotation accuracy and
assembly accuracy

Determination of lubrication such as oil, grease or special lubricant

Final determination

‘

Crossed Roller Bearing [k -



Crossed Roller Bearing

n Nominal numbering

Numbering system of Crossed Roller Bearing manufactured by WON comprises of model, inner/outer
ring size, seal, preload and grade symbol. See the following example for details.

CB5013

uu

G2

ES

SP

[
Part No.

seal

preload

accuracy grade

: normal
: High

No symbol : no seal G1 : normal preload
uu . seal at both sides G2 : lightload
U . seal at one side G3 : heavyload

H Calculation of service life

No symbol
P6
P5
P4
P2

. accurate
. highly accurate
. Extremely accurate

1. Rated service life

You can calculate the rated service life of Crossed Roller Bearing by using the formula below.

L=(%)%x106

service life time

L
Lh= —————
60XN

1.0 —=—

0.9

0.8

0.7

0.6 =
0.5

100 150 200 250
The temperature on Bearing (°¢)

Fig 2. Temperature factor

- [£7Jll Crossed Roller Bearing

L

C
Pc:
fr
fw
Lh:

N

: rated service life
: basic dynamic rated load(N)

dynamic equivalent radial load (N)

: temperature factor

load factor

service life time(h)

rpm

* Note : workable temperature is 80°C or below When the

temperature is more than above, please contact
WON ST
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2. Calculation of service life under heaving operation condition
Bearing service life under heaving condition is calculated as follows;

o

Loc:rated service life 108 cycle indicated in bearing %

heaving frequency under heaving operation ;

Loc= ﬂ( C )P 5
6 Pc 6 : heaving angle (see Fig) 5

E

Pc : dynamic equivalent radial load

% when @ is small, oil film can hardly be formed on contact surface between orbital plane and rotating
body so it may cause corrosion

In case of heaving operation

Service life time
L 360 X L K \
2 X 06X no X 60

Lh : service life time (h)
0 : heaving angle (seg)
(% see Fig on right) 0

no : number of reciprocating motion (min-") Fiq 3
ig 3.

3. Static safety factor(fs)

Static safety factor of Crossed Roller Bearing is calculated as follows.
Please see Table 1 for static safety factor in general

Co fs : static safety factor
fs= Po Co: basic static rated load (N)
Po : static equivalent radial load (maximum load) (N)

Table 1 static safety factor (fs)

Working condition fs Lower bound
Requires high running accuracy 23
When using under normal operation condition 22

Few rotation under normal operation condition

>
and smooth operation is less important !

Crossed Roller Bearing [k} -
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4. Static equivalent load (Po)

Static equivalent load of Crossed Roller Bearing is calculated as follows

S 2|:AW . OM4Fs Radial load (Fr) l
7 Moment M
Po : Static equivalent radial load (N)
Fr : Radial load (N) EEES )
Fa: Axial load (N) Axial load (Fa)
M : Moment (Nemm) 40 R
Dpw : Roller set pitch diameter (Dpw ':,T) Moment M

5. Dynamic equivalent radial load (Pc)

Dynamic equivalent radial load of Crossed Roller Bearing is calculated using following equation

Pe= X(Fr + S'la )+ YFa Radial load (Fr) l
Pc : Dynamic equivalent radial load (N) 2% \oment M
Fr : Radial load (N)
Fa: Axial load (N) =) )
M : Moment (N+mm) Axial load (Fa)
X :Radial load factor (see Table 2) = ogom
Y : Axial load factor (see Table 2) Moment M

d+D

2)

Table 2. Radial load factor and axial load factor

Dpw : Roller set pitch diameter (Dpw =

Classification X Y
Fa
Ft2M/Den 10 1 0.45
Fr+ 2M/Dew ' el el

- Z.3 Crossed Roller Bearing
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6. Load factor (fw)

When using Crossed Roller Bearing, the load imposed on bearing by vibration and impact during op-

eration is often greater than calculated load. Thus flowing load factors need to be considered when 5‘?
selecting the bearing. 8
Table 3. Load factor(fw) =
F=Fc-fw Load condition fw %
F - bearing load (N) Smooth condition without impact 1 ~12 B
Fc : theoretical load factor (N) Normal condition 1.2 = 15 é
fw : load factor Vibration and impact load
. . 18 = &
together during operation

n Static load

1. Basic dynamic rated load (C)

It refers to radial load with a constant size and direction which is able to rotate a million times with more
than 90% proved no flaking occurred due to rolling fatigue when driving a bearing group comprising a
number of same crossed roller bearing

2. Basic static rated load (Co)

It refers to the static radial load which imposes a certain level of contact stress on center of contact part
of revolving body and orbital plane exposed to maximum load

Permissible rpm

Please see the following table for permissible rpm
But permissible rpom may vary depending on assembly and working condition

Table 4. Permissible rpm of Crossed Roller Bearing (dmn)

Bearing No seal 75,000 150,000
Spacer retainer Both seals 60,000 -

X dmn = dm Xn
dm : mean value of bearing inner and outer ring (mm)
n:rpm

Crossed Roller Bearing [E:E] -
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n Lubrication

Grease lubrication is commonly used for Crossed Roller Bearing and lubricant is injected through oil inlet.
Albanian EP2 grease is filled

Bearing without lubricant shall be filled with grease or oil prior to starting operation, otherwise, wearing
is accelerated and service life is reduced.

n Cautions in designing compression plate and housing

Crossed roller bearing is compact and slim and thus plate and housing stiffness and bolt torque shall be
evaluated when designing the installation.

Should the stiffness of the plate or housing be insufficient, tight assembly of inner and outer ring would
be difficult and deformation by moment load causes uneven contact and poor performance significantly.

1. Housing design for installation
Housing thickness shall be more than 60% of bearing section height

D-d T : housing thickness
T= — X 0.6height D : outer ring dimension
d : inner ring dimension

2. Tap for separation
Separation tap would help separate the inner & outer ring without damage to bearing

Tap for separation

- [ Crossed Roller Bearing
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3. Installation & assembly
Please see the Fig below for installation & assembly
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Inner ring rotation inner & outer ring fixed in same direction

Fig 7. Example of installation and assembly

4. Selection of compression flange and bolt

The more compression bolt, the higher the stability. See Table 5 for layout
Please see the Table below for flange thickness (F) and gap (S)

F=BX05~BX12

0

H=B o

Bolts shall be tightened with appropriate torque to prevent them from loosened and when axis and hous-
ing are in a light alloy, steel shall be used.
When using common medium or hard steel, please refer to the Table below

Table 5. No and size of compression bolt Unit : mm
An external diameter of Outerring®)  Number .
Bolt size
More Less of bolt
- 100 8 or more M3 ~ M5
100 200 12 or more M4 ~ M8
200 300 16 or more M5 ~ M12
Table 6. Maximum clamping torque of bolt Unit : Nem
Symbol  Clamping Torque ~ Symbol  Clamping Torque

M3 2 M8 30
M4 4 M10 70
M5 9 M12 120
M6 14 - -

Crossed Roller Bearing ¥4 -
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Crossed Roller Bearing

% Assembly sequence

Assembly sequence of Crossed Roller Bearing is as follows

1. Pre-inspection before assembly
Check to ensure no contaminant, scratch or sharp edge in housing or parts

2. Assembly of axis or housing

Because the bearing is compact type, it's easily inclined during assembly process and thus it shall be
inserted gradually after making it horizontally balanced using plastic hammer and while hammering the
circumference of outer ring till the part is set in place completely

3. Installation of compression flange

1) After putting the flange in place, it shall be assembled while checking the bolt if it’s in right place

2) Bolt shall be tightened after confirming the bolts are in place accurately

3) Bolt shall be tightened over two to 5 stages from temporary tightening till complete tightening. In case
that inner ring and outer ring are separated, check the position while turning the integral axis slowly
and tighten the bolts over two to five stages gradually.

- I3 Crossed Roller Bearing
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K Fitting

Please refer to the Table below for fitting 5‘?
Table 7. Recommended fitting under average load g
Tolerance range class E
Radial internal gap Load fixed to inner ring rotation Load fixed to outer ring rotation ;
Axis Housing hole Axis Housing hole §
G1 gap h5 H7 g5 J70 =

G2 gap 5 H7 g5 J70

Note(1) small edge joint according to measured value is recommended

Table 8. Recommended fitting for normal gap of slip type

— Load fixed to inner ring rotation Load fixed to outer ring rotation
Bearlng iniGinal Axis Housing hole Axis Housing hole
diameter (d) mm

bottom top bottom bottom top bottom
50 +15 0 +13 0 -15 -30 -13 -25
60 +15 0 +13 0 -15 -30 -13 -25
70 +15 0 +15 0 -15 -30 -15 -30
80 +20 0 +15 0 -20 -40 -15 -30
90 +20 0 +15 0 -20 -40 -15 -30
100 +20 0 +15 0 -20 -40 -15 -30
110 +20 0 +20 0 -20 -40 -20 -40
120 +25 0 +20 0 -25 -50 -20 -40
130 +25 0 +25 0 -25 -50 -25 -50
140 +25 0 +25 0 -25 -50 -25 -50
150 +25 0 +25 0 -25 -50 -25 -50
160 +25 0 +25 0 -25 -50 -25 -50
170 +25 0 +30 0 -25 -50 -30 -60
180 +30 0 +30 0 -30 -60 -30 -60
190 +30 0 +30 0 -30 -60 -30 -60
200 +30 0 +30 0 -30 -60 -30 -60

Crossed Roller Bearing L] -
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m Precision of Crossed Roller Bearing

Precision and tolerance of Crossed Roller Bearing are in accordance with Table 9 through 17.

Table 9. CH series inner ring rotation accuracy Unit : ym
Inner ring radial swing tolerance Inner ring axis swing tolerance
Fartio Pz e preHci%?on glrt(;gi:iig: FlEER e preHci%?on glrt(;zi:iig:
P2 P2
CH42 4 3 25 4 3 25
CH66 5 4 25 5 4 25
CH85 5 4 25 5 4 25
CH124 5 4 25 5 4 25
CH148 6 5 2.5 6 5 2.5
CH178 6 5 25 6 5 25
CH228 8 6 8 6
CH297 10 8 10 8
CH445 15 12 15 12
Note(1) : Standard rotation accuracy of CH series is P5
Table 10. CH series outer ring rotation accuracy Unit : im
Outer ring radial swing tolerance Ourter ring axis swing tolerance
oo, pocsm N USIN pn M Ut
P5 P4 P2 P5 P4 P2
CH42 8 4 8 4
CH66 10 6 5 10 6 &
CH85 10 6 5 10 6 5
CH124 13 8 5 13 8 5
CH148 15 10 7 15 10 7
CH178 15 10 7 15 10 7
CH228 18 1 7 18 1 7
CH297 20 13 8 20 13 8
CH445 25 16 10 25 16 10

Note(1) : Standard rotation accuracy of CH series is P5

- L/l Crossed Roller Bearing
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Table 11. CB series inner ring rotation accuracy Unit : ym

Nominal dimension
of bearing internal

ey PE6 PE5 PE4 PE2 PE6 PE5  PE4

Inner ring radial swing tolerance Inner ring axis swing tolerance

0
More Less P6 P6

o
@
o
(7]
(72
D
o
2
o
o
s
w
[+
o
=
=3
«

80 | 120 | 25 | 13
120 | 150 | 30 | 18
150 | 180 | 30 | 18 8 5 30 | 18 8 5
180 | 250 | 40 | 20 | 10 8 5 40 | 2 | 10 8 5
250 | 315 | 50 | 25 | 13 | 10 | 6) | 5 | 25 | 13 | 10 | (6
315 | 400 | 60 | 30 | 15 | 12 | (7) | 60 | 30 | 15 | 12 | (7
400 | 500 | 65 | 35 | 18 | 14 | (9 | 65 | 35 | 18 | 14 | (9
500 630 | 70 | 40 | 20 | 16 | (10) | 70 | 40 | 20 | 16 | (10
630 | 800 | 80 | (45) | (23) | (18) | (11) | 80 | (5) | (23) | (18) | (1)
800 | 1000 | 90 | (50) | (25) | (20) | (12) | 90 | (50) | (25) | (20) | (12

25 30 18

3

4

4 !

) 25 25 13
6

6

Crossed Roller Bearing 'kl -
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Table 12. Dimensional tolerance of bearing internal diameter Unit © im
Nominal dimension of Tolerance of dmnets?
bearing internal
diameter (d)(mm) 0,P6, P5, P4, P2, WUP PE6 PES
More Less top bottom top bottom top bottom 0|
18 30 0 -10 0 -8 0 -6 0 -5
30 50 0 -12 0 -10 0 -8 0 -6
50 80 0 -15 0 -12 0 -9 0 -7
80 120 0 -20 0 -15 0 -10 0 -8
120 150 0 -25 0 -18 0 -13 0 -10
150 180 0 -25 0 -18 0 -13 0 -10
180 250 0 -30 0 -22 0 -15 0 -12
250 315 0 -35 0 -25 0 -18 - -
315 400 0 -40 0 -30 0 -23 - -
400 500 0 -45 0 -35 - - - -
500 630 0 -50 0 -40 - - - -
630 800 0 -75 0 = - = - =
800 1000 0 -100 - - - - - -
Note(1) : Standard internal diameter of CH series is 0 class, Please contact WON ST for higher class
Note(2) : dm refers to mean value between max diameter and min diameter of 2 points of bearing
Note(3) : In case of no precision class indicated, the highest value of the low precision class is applied
Table 13. Dimensional tolerance of bearing external diameter Unit : um
Nominal dimension of Tolerance of dmnote2)
bearing internal
diameter (d)(mm) 0, P6, P5, P4, P2, WUP PE6 PES5 PE4, PE2
More Less top bottom top bottom top bottom top bottom
30 50 0 -11 0 -9 0 -7 0 -6
50 80 0 -13 0 -11 0 -9 0 -7
80 120 0 -15 0 -13 0 -10 0 -8
120 150 0 -18 0 -15 0 -11 0 -9
150 180 0 -25 0 -18 0 -13 0 -10
180 250 0 -30 0 -20 0 -15 0 -11
250 315 0 -35 0 -25 0 -18 0 -13
SilS 400 0 -40 0 -28 0 -20 0 -15
400 500 0 -45 0 -33 0 -23 - =
500 630 0 -50 0 -38 0 -28 - -
630 800 0 -75 0 -45 0 -35 - -
800 1000 0 -100 = = = = = =

Note(1) : Standard internal diameter of CH series is 0 class, Please contact WON ST for higher class
Note(2) : dm refers to mean value between max diameter and min diameter of 2 points of bearing
Note) : In case of no precision class indicated, the highest value of the low precision class is applied

- g['7 Crossed Roller Bearing
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Table 14 Tolerance of inner & outer ring width of CH series Unit : ym

Tolerance of B

Part No. -
Top Bottom S
CH42 0 -75 ﬁ
CH66 0 -75 g
CH85 0 75 =
CH124 0 75 8
CH148 0 -75 <
CH178 0 -100
CH228 0 -100
CH297 0 -100
CH445 0 -150
Table 15. Tolerance of inner & outer ring width of CB series Unit : ym
Nominal dimension of bearing Tolerance of B Tolerance of B1
internal diameter (d) (mm) Applied to CB outer ring Applied to CB inner ring
More Less Top bottom Top bottom
18 30 0 -75 0 -100
30 50 0 -75 0 -100
50 80 0 -75 0 -100
80 120 0 -75 0 -100
120 150 0 -100 0 -120
150 180 0 -100 0 -120
180 250 0 -100 0 -120
250 315 0 -120 0 -150
315 400 0 -150 0 -200
400 500 0 -150 0 -200
500 630 0 -150 0 -200
630 800 0 -150 0 -200
800 1000 0 -300 0 -400

Crossed Roller Bearing I[X} -
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m Precision of WUP class

1. Rotation accuracy of WUP class of Crossed Roller Bearing (example)
Precision of WUP class is in accordance with ISO Class 2, DIN P2, AFBMA, ABCE9 ad JIS 2 or greater

2. Precision standard
Swing precision of CH, CB and WUP series of Crossed Roller Bearing is in accordance with Table 16 & 17

Table 16. Swing precision of WUP class of CH series Unit : um
Inner ring swing Outer ring swing
precision of CH precision of CH

Radial swing Axial swing Radial swing Axial swing
tolerance tolerance tolerance tolerance
CH42 2 2 3 3
CH66 2 2 3 &
CH85 2 2 8 &
CH124 2 2 3 3
CH148 2 2 4 4
CH178 2 2 4 4
CH228 25 25 4 4
CH297 3 & 5 5
CH445 4 4 7 7
Table 17. Swing precision of WUP class of CB series Unit : im

Swing precision of inner ring of CB series

Radial swing tolerance Axial swing tolerance

80 180 2.5 2.5
180 250 3 3
250 315 4 4
315 400 4 4
400 500 5 5
500 630 6 6
630 800 - -

- LW Crossed Roller Bearing
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m Radial clearance

Radial clearance of CH series and CB series is as follows 5‘?
7]
Table 18. Radial clearance of CH series Table 19. Radial clearance of WUP class of CB series ﬁ
Unit : um Unit : ym g.l
Gs G2 Pitch diameter z
Starting torque  Radial clearance of roller Gs G2 8
R (am) (dp)(mm) E
Minimum Maximum Minimum Maximum More  Less Minimum Maximum Minimum Maximum
CH42 0.1 0.5 0 25 120 160 -10 0 0 40
CH66 0.3 22 0 30 160 200 -10 0 0 50
CH85 04 3 0 40 200 250 -10 0 0 60
CH124 1 6 0 40 250 280 -15 0 0 80
CH148 1 10 0 40 280 315 -15 0 0 100
CH178 & 15 0 50 315 355 -15 0 0 110
CH228 5 20 0 60 355 400 -15 0 0 120
CH297 10 35 0 70 400 500 -20 0 0 130
CH445 20 55 0 100 500 560 -20 0 0 150
Note : Gs clearance of CH series is controlled by starting 560 630 -20 0 0 170
torque and starting torque of Gs clearance is in the 630 710 -20 0 0 190
status without seal resistance
Table 20. Radial clearance of CB series
Unit : Unit © um

Pitch diameter of
roller (dp)(mm)

Pitch diameter of

G3 G2 G1 Gs3 G2 G1

roller (dp)(mm)

More Less  Minimum Maximum Minimum Maximum Minimum Maximum More Less  Minimum Maximum Minimum Maximum Minimum Maximum
18 30 -8 0 0 15 | 15 | 35 859 400 | 15| 0 | 30 | 120 | 120 | 210
30 50 -8 0 0 | 25|25 |50 400 450 | 20| O | 30 | 130|130 | 230
50 80 |10 O | O | 30 | 30 | 60 450 500 |20 | O | 30 | 130 | 130 | 250
80 120 | 10| O | O | 40 | 40 | 70 500 560 |20 | 0 | 30 | 150 | 150 | 280
120 140 | -10| O 0 | 40 | 40 | 80 560 630 | 20 | O | 40 | 170 | 170 | 310
140 160 | -10| 0 0 | 40 | 40 | 90 630 710 |20 | O | 40 | 190 | 190 | 350
160 180 |10 0 | O | 50 | 50 | 100 710 800 |-30 | O | 40 | 210|210 | 390
180 200 |10 O | O | 50 | 50 | 110 800 900 | -30 | O | 40 | 230 | 230 | 430

200 225 |10 0 0 | 60 | 60 | 120 900 1000 | -30 | 0 | 50 | 260 | 260 | 480

225 250 |10 O 0 | 60 | 60 | 130 1000 | 1120 | -30 | O | 60 | 290 | 290 | 530

250 280 |15, O 0 | 80 | 80 | 150 1120 | 1250 | -30 | O | 60 | 320 | 320 | 580

280 315 | 15| 0 | 30 | 100 | 100 | 170 1250 | 1400 | -30 | O | 70 | 350 | 350 | 630

315 355 |15 0 | 30 | 110 | 110 | 190

Crossed Roller Bearing &[E] -
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Crossed Roller Bearing

m Dimension of Crossed Roller Bearing

1. CB series

- Standard type, inner ring rotating outer ring separable structure

——4— Oilinlet

pd| 4+ @D @ds @ Dh

Unit : mm
Major dimension Assembly Basic rated
Ol inlet size  load (radial) M3
/D O/D F_’itch Fmin c Co

d D dia dp BB1 g b ds Dh N KN kg

20 CB2008 20 36 27 8 2 08 | 05 | 235 (305|323 | 31 | 004
25 CB2508 25 41 32 8 2 08 | 05 | 285 | 355 | 363 | 383 | 0.05
30 CB3010 30 55 415 10 | 25 1 06 | 37 47 | 735 | 836 | 0.12
35 CB3510 35 60 46.5 10 | 25 1 06 | 41 | 515|764 | 912 | 013
40 CB4010 40 65 515 10 | 25 1 06 | 475 | 575 | 833 | 106 | 0.16
45 CB4510 45 70 56.5 10 | 25 1 06 | 51 | 615|862 | 113 | 017
50 CB5013 50 80 64 13 | 25 | 16 | 06 | 574 | 72 | 167 | 209 | 0.27
60 CB6013 60 0 74 13 | 25 | 16 | 06 | 68 82 18 | 243 | 03
70 CB7013 70 | 100 84 13 | 25 | 16 | 06 | 78 92 | 194 | 27.7 | 0.35
80 CB8016 80 | 120 98 16 3 16 | 06 | 91 111 | 301 | 421 | 07
D CB9016 90 | 130 108 16 3 16 1 98 | 18 | 314 | 453 | 0.75
100 CB10016 100 140 1193 16 | 35 | 16 1 109 | 129 | 317 | 486 | 0.83
CB10020 150 123 20 | 35 | 16 1 113 | 133 | 331 | 509 | 145

CB 11012 135 121.8 12 | 25 1 06 | 117 | 127 | 125 | 241 | 04

110 CB 11015 110 | 145 126.5 15 | 35 | 16 | 06 | 122 | 136 | 237 | 415 | 0.75
CB 11020 160 133 20 | 35 | 16 1 120 | 143 | #4 54 | 1.56

120 CB12016 120 150 134.2 16 | 35 | 16 | 06 | 127 | 141 | 242 | 432 | 0.72
CB 12025 180 148.7 25 | 35 2 15 | 133 | 164 | 669 | 100 | 262

1IN = 0.102kgf

- ([l Crossed Roller Bearing
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Unit : mm
Major dimension Assembly Basicrated |\
Oilinlet size load (radial)
I?itch W c Co o
dia dp a I D el e g
130 CB 13015 130 160 1445 15 BI5 16 | 06 | 137 | 152 | 25 | 46.7 | 0.72 %
CB 13025 190 158 25 BI5 2 15 | 143 | 174 | 695 | 107 | 2.82 %
140 CB 14016 140 175 154.8 16 | 25 | 16 1 147 | 162 | 259 | 50.1 1 %
CB 14025 200 168 25 BI5 2 15 | 154 | 185 | 748 | 121 | 296 8
CB 15013 180 164 13 | 25 | 16 | 06 | 157 | 172 | 27 | 535 | 068 a
150 CB 15025 150 | 210 178 25 BI5 2 15 | 164 | 194 | 768 | 128 | 3.16
CB 15030 230 188 30 | 45 3 15 | 173 | 211 | 100 | 156 | 53
160 CB 16025 160 | 220 188.6 25 | 35 2 15 | 173 | 204 | 817 | 135 | 3.14
170 CB 17020 170 | 220 191 20 815 16 15 | 184 | 198 | 29 | 621 | 2.21

180 | CB18025 180 | 240 210 25 | 35| 2 15 | 195 | 225 | 84 | 143 | 344
190 | CB19025 190 | 240 211.9 25 | 35 | 16 1 202 | 222 | 417 | 829 | 299
CB 20025 260 230 25 | 35 2 | 215 | 245 | 842 | 157 | 4

200 | CB20030 200 | 280 240 30 | 45 2 | 221 | 258 | 114 | 200 | 67
2
2

2
3
CB 20035 295 2417 35 ) 3 225 | 270 | 151 | 252 | 96
220 | CB22025 220 | 280 250.1 25 | 35 | 2 235 | 265 | 923 | 171 | 41
2
2
3

240 | CB24025 240 | 300 269 25 | 35 25 | 256 | 281 | 683 | 145 | 45

CB 25025 310 27175 25 | 35 25 | 265 | 290 | 693 | 150 | 5
250 | CB25030 250 | 330 2875 30 | 45 25 | 269 | 306 | 126 | 244 | 841
CB25040 355 300.7 40 6 | 35 | 25 | 275 | 326 | 195 | 348 | 148
CB 30025 360 328 25 | 35| 2 | 25 | 315 | 340 | 763 | 178 | 59
300 | CB30035 300 | 39 345 35 5 3 | 25 | 322 | 368 | 183 | 367 | 134
CB 30040 405 3516 40 6 | 35 | 25 | 326 | 377 | 212 | 409 | 172
350 | CB35020 350 | 400 3734 20 | 35 | 16 | 25 | 363 | 383 | 541 | 143 | 39
400 CB40035 400 480 440.3 35 5 3 | 25 | 422 | 459 | 156 | 370 | 145
CB40040 510 4534 40 6 | 35 | 25 | 428 | 479 | 241 | 531 | 2356
450 | CB45025 450 | 500 474 25 | 35 | 16 1 | 464 | 484 | 61.7 | 182 | 66
CB50025 550 5242 25 | 35 | 16 1 | 514 | 534 | 655 | 201 | 73
500 | CB50040 500 | 600 548.8 40 6 3 | 25 | 526 | 572 | 239 | 607 | 26
CB 50050 625 561.6 50 6 | 35 | 25 | 536 | 587 | 267 | 653 | 417
600 | CB60040 600 | 700 650 40 6 3 3 | 627 | 673 | 264 | 721 | 29
700 | CB70045 700 | 815 7535 45 6 3 3 | 731 | 777 | 281 | 836 | 46
800 | CB80070 800 | 950 868.1 70 6 4 4 | 83 | 900 | 468 | 1330 | 105
900 | CB90070 900 | 1050 969 70 6 4 4 | 937 | 1001 | 494 | 1490 | 120

IN = 0.102kgf

Crossed Roller Bearing [&li¥g -
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Crossed Roller Bearing

2. CH series

- High stiffness, inner & outer ring integrated structure

. B il
2—Qil inlet 2—Qil inlet
[T N\
\

od| 11 |@D od| -1 @D

- =
CH42 ~CH85 i

CH 124 ~ CH 445 R4
S I v

Unit : mm

Major dimension Assembly  Basic rated

Olit size  load (radial) Mass

Pitch W

. r'min C Co
dia d B
Y d1 ds Dh KN KN kg

20 CH42 20 70 415 12 31 06 37 47 | 735 | 835 | 0.29
35 CH66 55 95 66 15 Skl 0.6 59 74 | 175 | 223 | 062
55 CH85 55 | 120 85 15 31 0.6 79 93 | 203 | 295 1

80 $ gi()? ) 80 | 165 124 22 &l 1 114 | 134 | 331 | 509 | 26
0 $ ::g)?) 90 | 210 1475 25 31 15 | 133 | 162 | 491 | 768 | 49
115 $ :gg()?) 15 | 240 178 28 &l 15 | 161 | 195 | 803 | 135 | 68
160 $ gg()?) 160 | 295 2275 35 6 2 208 | 246 | 104 | 173 | 114
210 $ zg(e) 210 | 380 2973 40 6 25 | 272 | 320 | 156 | 281 | 213
350 $ mG) 350 | 540 4454 45 6 25 | M7 | 473 | 222 | 473 | 354

IN = 0.102kgf

- LI Crossed Roller Bearing
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0l

i

CH 124G ~ CH 445G ]_fﬁj

0l

CH 124X ~ CH 445X

PCD2

@ds ‘
H E

PCD1

@Dh

Inner ring

Fixing hole

Unit : mm
Inner ring

Fixing hole

20 | CH42 28 | 6-M3 penetrated 57 | 10-95.5 penetrated, #9.5 counter bore, depth 5.4
35 | CH66 45 | 8-M4 penetrated 83 | 8-04.5 penetrated, @8 counter bore, depth 4.4

55 | CH85 65 | 8-M5 penetrated 105 | 8-95.5 penetrated, 9.5 counter bore, depth 5.4
80 $ :lé:()? ) 97 11()(;?;55[):[:::::;'::: IR, 148 | 10-95.5 penetrated, 89.5 counter bore, depth 5.4
1) g: 1%5) 112 112!?:&:;:::3’;1: dcounter bore, depth 86 187 | 12-9 penetrated, 314 counter bore, depth 8.6
115 $ ::;:()?) 139 1122.?3?:2?:1}:1:;0umer bore, depth 86 217 | 12-09 penetrated, 814 counter bore, depth 8.6
160 g: gg()?) 184 112;'1\JI i)gn?:t}e;rﬂ;::dcounter bore, depth 108 270 | 12-911 penetrated, #17.5 counter bore, depth 10.8
210 $ S;X(G) 240 116;'1\/'4 1p;n:t:rt]eedt,:;2toezounter bore,depth 13 350 | 16-014 penetrated, 320 counter bore, depth 13
350 g: ﬁXG) 385 ;[ilg:\: f;tf;e:t'rftizoumer bore, deptn 13 505 | 24-p14 penetrated, 920 counter bore, depth 13

IN = 0.102kgf
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Crossed Roller Bearing

m Cautions when handling Crossed Roller Bearing

1. Insufficient stiffness of the parts to be assembled causes the stress concentrated on contact surface
between orbital plane and roller, thereby weakening the performance of the bearing. At the environ-
ment with greater moment, housing stiffness and bolt strength shall be thoroughly evaluated.

2. Special synthetic rubber and resin are included in the parts of Crossed Roller Bearing and thus please
contact WON ST when using at 80°C or higher temperature

3. Dimensional tolerance shall be in accordance with the requirements to ensure inner & out ring will be
tightly contacted with the sides

4. Crossed roller bearing is vulnerable to impact by falling or striking and thus when exposed to impact,
check carefully if any functional defect is found despite of no damage is visually found

5. Foreign material once penetrated into the bearing may cause the damage to function and thus protec-
tion the bearing from dust or cutting chip shall be provided.

6. Bearing when shipped out is filled with lithium grease and thus it may be used without filling grease.
Oil inlet shall be designed to inject oil into inner & outer ring. Lubricant shall be injected at least every
6 months irrespective of working hours.

7. Additive or other lubricant needs to be avoided if possible

8. Please contact WON ST when using at particular environment with high impact or vibration load, clean
room, vibration or low / high temperature

- (A"l Crossed Roller Bearing



Ball Spline
Contents

Kl Ball spline

1. Structures & Features................. 112
2. Transmission of High Torque ........ 112
3. High load capacity and long life...... 112
4.Z6r0Gap - vevvvviiie 112

ﬂ Selection of Ball Spline

1. OVEIVIEW: -« e vveeeeeeiiee i 113
2. Procedure . ... 113

ﬂ Life Calculation

1oLife o 114

2. Rating fatigue life L ................... 114

3. Static safety factor fs................. 116

4. Basic dynamic load rating C........... 17

5. Basic static load rating Co............. 17

6. Basic dynamic rating torque T ....... 117

7. Basic static rating torque To - Basic static
rating moment TM..................... 117

I} Pre-load of Ball Spline -................ 118
E ACCUFACY: -+« vovvnviieiiiieiae, 119

WON ST CO., LTD.

Lubrication and contamination prevention

of Ball Spline............................. 122
Assembly................. 123
B cautioninUse..........cccocooeien. 123

ﬂ Compact Ball Spline

1. Structures and Features .............. 124
2. High torque transfer .................. 124
3. High load capacity and long life...... 124

Linear Ball Spline

1. Structures and Features .............. 144
2. High load capacity and long life ..... 144
3. Precise torque tranfer................. 144
4. High speed movement,

High speed rotation.................... 144
5. Product classification.................. 144
6. Easy for futher processing .-......... 144

WON

o
=
(7]
=3
5
@

Ball Spline



I T —

Ball Spline

Bl Ball spline

1. Structures & Features

WON Ball Spline is an innovative linear motion system, in that balls accommodated in the spline nut
transmit torque while linearly moving on precision-ground raceways on a spline shaft.

Furthermore, one significant difference against the usual ball bush is that a single spline nut can exert
preload. As a result of this ability, the Ball Spline is well suited for using under severe service conditions
involving vibration and the application of impact loads, and in locations that require highly precise posi-
tioning and high-speed operation.

The Ball Spline has two loading ball rows to be arranged so that ball rows in the 2 grooves at 180°A to
be precisely ground.

2. Transmission of High Torque

The Ball Spline has grooves to be very precisely ground in a round type closely to a ball diameter so that,
if torque load is put over spline shaft and spline nut 2 rows are evenly put in the direction of the torque
load within the 2 rows with load. The rotation center is automatically determined.

3. High load capacity and long life

The Ball Spline can be made compact, and besides stable safety & longer life should be guaranteed in
spite of overload and torsional load.

4. Zero Gap

The Ball Spline minimizes clearance in the rotational direction Gap. Pre-loading on a spline nut can
reduce Gap to zero if necessary, there by increasing rigidity.

Dust Seal

Fig 1. Feature of Compact Ball Spline

Compact | -2 rows and 4 points contact type
Ball Spline | - Simple structure and very compact

Linear - 4 rows and 2 points contact type
Ball Spline | - Angular contact type and high load rating of radial direction and torque direction

- 112 RIS
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Selection of Ball Spline

1. Overview

To select Ball Spline, most of all identify detailed requirements and prioritize the requirements to select

the Ball Spline suitable for the service conditions.

1 Identify service
conditions

2 Select the type
of Ball Spline

3 Select the model
number of Ball Spline

4 Calculate load

5 Calculate
equivalent load

6 Calculate mean load

7 Calculate static
safety factor

8 Calculate life

9 Review preload
& clearance

10 Determine the
class of precision

N
o
—
o
Q
D
[oX
c
=
()

11 Lubrication,

dust proof, surface handiing

12 Complete selection

equipment, maintenance structure, installation space, assembly status,
functional requirements, service conditions

@
=
(7]
=3
=
®

Select the appropriate type by considering motion condition, load level,
rigidity, friction, and assembly

Determine the model number and the quantity of nut by considering the
space and load

Calculate the load in vertical and horizontal directions and moment

Calculate each load applied to the nut and shaft by converting it into
equivalent load

Calculate each load applied to the nut, shaft and variable load during
deceleration by converting them into mean load

Calculate the static safety factor identified by basic load rating and max.
equivalent load and check if it fits for service conditions

Check if it fits for service conditions by calculating load rating and life

Select the pre-load and clearance suitable for service conditions
Determine the class of precision required by Ball Spline while driving or
rotating

Select lubricant suitable for the environment using grease, oil, and special

grease lubrication and select seal for dust proof / determine the method
of surface handing for rust prevention and low dust raise

Complete the decision of final specifications of Ball Spline

T -
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Life Calculation

1. Life

If external load is applied to Ball Spline while driving, fatigue fracture occurs by stress created as load
is repeatedly applied to the raceway surface and rolling elements, and flaking-peeling off in scale-like
flakes arises. A total driving distance until flaking occurs due to tinitial fatigue fracture is the life of a linear
motion guide.

« Defects may occur in Ball Spline earlier than when flaking normally occurs due to wear or fatigue in
the following cases:

a. Excess load by the imprecise assembly following a difference in temperature or tolerance

b. If Ball Spline is contaminated with foreign substance

c. Driving with insufficiention

d. Reciprocating motion in a very short distance in the form of vibration or wave during the halt or drive
e. Excessive load to Ball Spline

f. Deformation of plastic end-plate

2. Rating fatigue life L

Generally Ball Spline does not always have same life even though the products are manufactured in the
same way because of the difference in scattering of way material’s original fatigue. For this reason, the
reference value of life is defined as the rating fatigue life which is a total driving distance that flaking does
not occur in 90% of Ball Spilne in a group when having them run under the same conditions by grouping
multiple Ball Splines with same specifications into a group.

Radial load rating L - Basic life timg (km)
3 C :Basic dynamic load torque N)
L= ( fo-fr-fe  _C ) X 50km T : Basic dynamic torque (N-m)
i = Pc : Calculated load N)
Pt : Calculated torque (N-m)

Torque load rating fn : Hardness factor(refer to Pic 4)

fu - fr - fo T 3 fr . Temperature factor(refer to Pic 5)
= ( » P, ) X 50 km fc : Contact factor(refer to table 1)
fw : Load factor(refer to table 2)
B 10°% L Lh Life time (h)
Se————— s : Stroke length (m)
2X0s X x60 N1 : number of round-trip times (min™)
per minute

I -
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* Hardness factor (fH)

To realize the best performance of Ball Spline, ;‘; N
the proper hardness and depth should be main- T
tained between the nut contacting a rolling ele- p %8
ment (ball) and the raceway surface of shaft. g o7
WON Ball Spline has HRC58-64 surface hard- @ 06
ness, so there is no need to consider hard- .05
ness factor. But if the hardness is lowered than D04
baseline, Ball Spline’s load capacity decreases, g o3
so hardness factor needs to be reflected in cal- =02 -
culating life. ~ o S — o
60 50 40 30 20 10 -‘é’
Rolling surface hardness (HRC) 3

Figure 2. Hardness factor (fu)

* Temperature factor (fr)
If high temperature over 100°C is applied to Ball

[S)

Spline, temperature factor (fr) needs to be taken — |
into account when selecting Ball Spline. WON € oo -
Ball Spline must be used at less than 80°C But 2 ™
you have to use it at over 80°C , please use a g % N
high-temp Ball Spline -WON ST's specially cus- g o7 ~
tomized product. . o

' 0.6

=

o

; 05

=

100 150 200 250

Rolling surface temperature ‘C

Figure 3. Temperature factor (fr)

Note) In ambient temperature of over 80, materi
als for seal, end plate, and support plate should be
changed to the specifications for high temperature.

+ Contact factor (fc) Table 2. Contact factor (fc)

If over two nuts of Ball Spline are closely assem No. of nuts contacted ~ Contact factor (fc)
bled, since uniform load may not be applied to

nuts due to difference among mounting surfaces, 2 0.81

you have to multiply basic static load rating (C) 3 072
and basic dynamic load rating (Co) by contact :

factor shown in Table 2. 4 0.66

5 0.61

Over 6 0.6

Common use 1.0

T 1
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* Load factor (fw)

Generally the static load applied to the nut of Ball Spline can be calculated by formula. But the load
applied to the nut while running the machine tends to come from vibration or impact. Therefore, you
have to consider load factor (fw) shown in Table 3 for the vibration or impact load during the speedy
running of the machine. It can be calculated by dividing the basic dynamic load rating of Ball Spline by
load factor (fw).

Table 3. Load factor (fw)

External condition Service conditions Load factor(fw)
Low There is no external vibration or impact due to the 10 ~ 13
smooth running of machine at mild speed. : :
There is moderate external vibration or impact due o
fipelaEie to the running of machine at low speed. 1.2~ 1.5
Bi There is strong vibration or impact due to the running 15~ 20
9 of machine at fast speed. : :
. There is strong vibration or impact due to the ~
ey running of machine at very fast speed. 2.0~ 4.0

3. Static safety factor fs

Ball Spline cannot be gotten good movement caused by sectional permanent deformation on a ball and
race way if heavy load or impact load act on it. In general, a limit in use depends on the working condi-
tion and the requirement of ball spline. In this case, static safety factor is obtained using the following
equation and the general values shown in table 4.

fs : Static safety factor

Co : Basic static load rating, (N)

fs = Co or fs = To To : Static rated toque, (N-m)
Pro Pto Pro : Applied load (N)

Pto : Torque (N-m)

Table 4. Static safety factor (fs)

Used environment fs

Vibration & impact d ~ 5
High running 2~ 4

General movement 1a~3

_pg s
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4. Basic dynamic load rating C

Basic dynamic load rating means a load in regular size of stop diameter direction with the direction which
travels at 50 x 10°m without material’s damage(spalling or flaking) by 90% of fatigue when a group of
anguler Ball Splines are individually travelled.

Each value of basic dynamic load rating (C) is stated in the catalogue. (Refer to Fig. 4)

5. Basic static load rating Co

Basic static load rating defines a static load to be given a regular contact stress in the middle of contact-
ing portion both of a rolling body with the maximum load and a track. (Refer to Fig. 4)

6. Basic dynamic rating torque T

Load rating torque means a torque in regular size with the direction which travels at 50 x 10°*m without
material’s damage(spalling or flaking) by 90% of fatigue when a group of anguler Ball Splines are indi-
vidually travelled. (Refer to Fig. 5)

7. Basic static rating torque To - Basic static rating moment Tm

Basic static torque and static moment is defined as the constant stress in the middle of contacting portion
both of a rolling body and a track under the maximum load when torque and moment (Refer to Fig. 5)
are loaded. Tw indicated in the dimension table can endure static moment both of 1 and 2 outer nut to
be adhered closely

Static load rating(C), Dynamic load rating(Co) Dynamic torque rating(T), Static torque rating(To)

f Tension load(C, Co)
; Pressure load(C, Co)

Transverse load

Revised from
C, Co figure

figure 4. Load rating and load effect direction figure 5. Load effect direction of Torque rating
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n Pre-load of Ball Spline

Pre-load

WON'’s angular Ball Spline can be pre-loaded in case that rigidity and high positioning repeatability in
rotational irection are necessary. The average of pre-load is 1/2~1/3 of load, but the amount of pre-load
is necessary to be selected with consideration of travel life of Ball Spline in case that vibration load or
pulsating load is added, and especially high rigidity is necessary.

WON’s angular Ball Spline serves with calculated pre-load based on the load in the circumferential
direction. It is indicated according to the method of part number format. We serve the standard pre-load
unless there is customer’s special requirement/indication. Please inquire to WON in case of the pre-load
exceeding light pre-load.

Table 5. Pre-load & Application

Type of pre-load Symbol Amount of pre-Hoad Application
Clearance CL 0m ~ + + Machines/Equipments for definitely simple operation

« General machines/equipments

2 ~ —
SR el ¢ + Machines/Equipments to need small motion resistance

+ Machines/Equipments to need rigidity
Light preload CT 0.02Co + Machines/Equipments for big vibration/impact load
+ Machines/Equipments with big moment load or pulsating load

Note(1) Zero or a little of clearance.
Note(2) Zero or a little of pre-load.
Remark) Clearance applies to WSP(F)(K) 4.Light pre-load does not apply to WSP(F)(K) 4

I =
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Accuracy

WON'’s angular Ball Spline has the accuracy of KS B 1422(JIS B 1193). It is divided into 3 grades-nor-
mal (no symbol), high(H) and Precision(P), and the details is shown in the Table 1~3. The symbol of the
grades is marked by the arrangement of the part-numbers. The figures of the tables also include the
precision of the case that the shaft-ends are processed(the portions both of supporting and parts mount-
ing in Fig.2) can help even special requirements/inquires for other precision. The measuring method of
accuracy is shown in Table 6.

o
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Table 6. The torsion of Ball Spline

Torsion (MAX)
Normal grade High(H) Precision(P)
Tolerance 33m/100mn 131m/100mn 6um/100mn

Accuracy grade

_~ |Table7® | A-C| |_77| Table7 |A-C|BD

B

L [Table 7] B D

Figure 6. The several parts of accuracy measurement of Ball Spline

EEIISIE 119 -
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Figure 7. The precision of each part on Ball Spline

Unit: im
. WSP4 WSP5 WSP6 WSP8 WSP10WSP12 -  WSP 15 WSP 20 WSP 25 WSP 30 WSP 40
art No.
= WLS 8 WLS 10 - WLS 13 WLS 16 WLS 20 WLS 25 WLS 30 WLS 40
©)
1| Normal 33 4 46 53 62
g Hﬁ'“ 14 17 19 22 25
g 2
= = Precision
g 8 10 12 13 15
s 3 I
3 8
A @
| [ = Normal 22 27 33 39
8 High
% H 9 6 13 16
Pre?;smn 6 8 9 11
©)
0 Nomal 27 33 39 46
SHic
=l |
Qo @
3 2
Ly Hion 11 13 16 19
| =
c
B &
> 1
g Pre%smn 8 9 1 13

Ball Spline




Figure 8. Torsion to radial direction on the center line of Ball Spline

WON ST CO., LTD.

WON

Unit: im

0
S— ver 800 1000 1250
To 1000 1250 1600
Wsp4 |Nomal| 72 | 133 | 185 | 2386 | - | - | - | - | -
WSP 5 .
won o |4 |80 |28 |63 - | - | - | - | - B
~ >
wisg eSO o5 57 |82 108 - | - - | - - K
Normal | 59 | 83 | 103 | 123 | 151 | 190 | - | - | -
WSP 10 |
WSP12 | Hah | 96 | 54 | 68 | 82 | 102|130 | - | - | -
WS 10—
re°'PS'°" 20 | 32 | 41 51 | 65 | 85 - - -
wsp 15 |Nomal| 56 | 71 | 83 | 95 | 112 | 137 | 170 | - | -
WSP 20
High
Wis 13 N34 45 | 53 62 | 75 | 92 | 115 | - | -
WS 16
WLs 20 \"FRN) 18 | 25 | 31 | 38 | 46 | 58 | 75 - -
Normal | 53 | 58 | 70 | 78 | 88 | 103 | 124 | 151 | -
WSP 25
WSP 30 |
M 32 39 | 44 50 | 57 | 68 | 83 | 102 | -
WLS 25
WLS 30 »
Peoson| g | 21 | 25 | 29 | 34 | 42 | 52 | 65 | -
Normal | 53 | 58 | 63 | 68 | 74 | 84 | 97 | 114 | 139
WSP 40 |
N 32 36 | 39 43 | 47 | 54 | 63 | 76 | 93
WLS 40
PO 6 | 19 | 21 | 24 | 27 | 32 | 38 | 47 | -

T - I
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n Lubrication and contamination prevention of Ball Spline

Ball Splines are taken care of by all mineral oils and anti-corrosive with affinity. Grease should be recom-
mended for anti-corrosion as it can be lubricated by oil or grease, grease-lubrication

additionally gives another sealing effect, and it can be easily adhered inside of Ball Spline.

WON’s Ball Spline is taken good care of protection against dust using by high quality lithium-soap
group of grease with extreme pressure lubricant. Ball Spline with oil-hole to be machined on the

nut is used for supplying grease.

bellows cover

Figure 7. contamination-proof item example

N
N

Figure 8. refueling item example

- iV7J Ball Spline
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Assembly

Fitting

WON’s Angular Ball Spline generally has a stop fit (J7)
in fitting the nut and the housing.

In case that accuracy & rigidity are not so necessary, a
clearance fit (H7) is used.

Insertion of the spline nut

When a spline nut is inserted into a housing, it can affect
to the operation. Please use a tool for installation and
insert it so as not to give any impact to retainer. (fig. 9) .
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Insertion of the spline shaft

When a spline shaft is inserted into a spline nut, a ball e @
may come out. So that, it should be inserted after exactly

setting the location of the track slot of the shaft, the row

of balls of the spline nut and the location of the seal.

n Caution in Use

(® WON's Ball Spline can be used in an environment up to a temperature 120°C, and up to 80°C for
continuous use. Please inquire to WON for the application exceeding the temperature 80°C

2 WON's Ball Spline has an optimum precision of adjustment at the same portion of both symbols
ofspline shaft and nut. (refer to fig. 10) When ball spline is installed in a machine, it is necessary
to payattention to keeping steering both nut & ball spline, the arrangement of nut and the steering
direction.

@ In case that 2 nuts and more are used per shaft and so 2 keys and more is used on the rotational direction
of outside fixing, the location of nut key ways should be parallel. For this case, please inquire to WON
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Ball Spline

n Compact Ball Spline

1. Structure and Feature

The structure of WON Ball Spline is composed of nut and shaft.

Balls are in the nut and gothic arch grooves are on the shaft and balls in the nut roll on the grooves as
linear movement on the shaft grinded precisely.

One nut withstands radial load, moment load and transfers rotation torque to circumferential direction of
shaft. Preload can be adjusted by using the balls assembled between grooves on nut and shaft so this
linear movement system could against high vibrating impact load and suitable for high precise position
decision, high speed movement and longer life time.

2. High torque transfer

The grooves of spline are on the rolling face of nut and shaft which is ground precisely as gothic arch
shape so balls contact with grooves by 4 points. Therefore 2 rows receive same load and transfer turning
force under the condition of turning torque on shaft or nut owing to this kind of structure.

3. High load capacity and Long life

Ball Spline has compact structure but the rolling faces of nut and shaft meet ball, the rolling element
by face contact. So it can sustain the rated load 10 times more than ball bush in the condition of same
diameter and assure longer life time. It's very advantageous for miniaturization of facility and support
radial load, moment load and overhang load.

Spline Nut Body

Unload ball track

Retainer & Cover

Load ball row

Spline Shaft

Figure 11. The structure of Compact Ball Spline
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Classification ~ Type Type & Features
WSP Ball Spline nut has a machined key
groove so that can fix exactly the position
WSPL in rotational direction.
g
»
=
WSPT It has the neat apperance as well as 3
the stable strength according as retainer
WSPTO is inserted into the cover.
WSPF It has enough strength as it is all-in-
one both of flange and the body of
WSPFL Ball Spline nut.Easier installation with
round flange.
WSPK
Easier and more compact installation
WSPKL with square flange.
WSPTF It has enough strength as it is all-in-
one both of flange and the body of Ball
SPTFO Spline nut.
Easier installation with round flange.
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all Spline

B wsP Type

Examples of model number formation

i

1 2 45 3 @ B

Q'ty of Nut Part No. B Spline-shaft diameter
S:Solid, H:Hollow B8 Spline-shaft overall length
@ Preload : CT(Tight), CM(Middle), CL(Loose)
Accuracy symbol-Nomal(No symbol), High(H), Precision(P)
B SUJ2(No symbol), Stainless steel(/A)

*When the grease nipple is necessary, please ask WON.

Main dimensions

Alowable Alowable Length Max.
Tolerance t Tolerance L length
wspa® | 8 | 12 79| - | - |1 | - | 4 100 150 | 200
wsps | 10 00 15 | g9 | 2 12 6 | 5 _8 op 100150 | 200
WsP6 | 12 | | 21 124 2 12| 6 | 6 150 200 | 300
0,011 10,014 150 200
WSP 8 | 15 25 | 146 25 0" 15 [ 85| 8 |, 050 | 500
WSP 10 | 19 30 | 182 3 18 | 11 | 10 995 200 300 | 600
0 200 300
WP 12 | 21 |0, 35 | 23 | 3 18 | 15 | 12 |, oo | 800
WSP 15 | 23 40 | 27 | 35 2 | 20 |13.6 [0.018 2020%00 1000
10.018 300 400
WSP 20 | 30 50 | 33 4 [0V 25 % 182 200 600 | 1000
0 0 300 400
WSP 25 | 37 |0 . 60 (39.2| 5 3129 1226 | 001100 00800
WSP 30 | 45 0 | 43| T lLoom| 4 | 35 | 272 400 500 | 1200
: 600
0 0 0
WSP 40 | 60 o 01100 |70.8 | 10 45 | 55 | 37.2|_ 0o 700 1100

Note(1) As for the Static load rating moment Tw, the upside figures are for the value for one nut and the downside
figure are for the values for 2 nuts to be closely adhered.

(2) There are no seals in WSP 4.
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Unit : mm
Basic load ratings rating torque Staicload rating moment Mass
© Co T To T Shaft
N N N.m N.m N.m g/100mm
304 382 0.686 0.882 g-gﬁ 2.5 96 | wsp 4@
588 637 1.764 1.96 17-087f 4.8 14.9 WSP 5
715 853 2.45 3.038 11-17%‘ 8.9 19 WSP 6
1176 1372 5.488 6.174 3-12?(‘3‘ 15.9 39 WSP 8
1862 2156 10.78 12.74 3-19%3 315 60.5 | WSP 10
10.78
2156 2646 14.7 18.62 e 44 875 | WSP 12
4214 6076 31.36 45.08 12571%‘8 59.5 111 WSP 15
49.00
6566 9016 65.66 90.6 et 130 202 | WSP 20
92.76
11196 14294 | 138.94 | 177.93 50 220 310 | WsP 25
146.94
15394 | 19392 | 230.91 | 291.88 —Loo-ad 430 450 | WSP 30
363.85
21291 31587 | 42583 | 63175 ot 760 808 | WSP 40
1N=0.102kgf
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Ball Spline

B WSPL Type

Examples of model number formation

WSPL @—SOOCM

2 @ N 8 6 BE
Q'ty of Nut Part No. @ Spline-shaft diameter
S:Solid, H:Hollow @ Spline-shaft overall length
@ Preload : CT(Tight), CM(Middle), CL(Loose) ™
Accuracy symbol-Nomal(No symbol), High(H), Precision(P) Ve

B SUJ2(No symbol), Stainless steel(/A)
*When the grease nipple is necessary, please ask WON. 7]

i)

Main dimensions
Allowable

L2 W emce U )
0
WSPL5 | 10 |00l 26 | 17.4 | 2 12| 6 | 5 100 150 | 200
0
WSPL6 | 12 |, | 30 (214 2 12 8 | 6 | . 150200 | 300
wspL 8 | 15 [00M] 37 266 25 100 15 | 85 | 8 180 200 e
0 250
WSPL 10 | 19 a7 349 3 18 | 11 | 10 |, | 200300 | 600
0 -0.015 200 300
wspL12 | 21 | sa |42 | 3 18] 15 | 12 9200 | 800
WSPL 15 | 23 65 | 52 | 3.5 2 | 20 136/, 2020300 1000
40,018 0,018 300 400
WSPL 20 | 30 71| 54| 4 1008 a5 ] 06 | 182 300 499 11000
0 300 400
wspL2s | 37 | 84 | @2 5 31291226 4 lsooe00 800 00
10.022 -0.0211400 500 600
WSPL 30 | 45 9 | 71| 7 [ 4 | 35 | 272 0 200 5

Note(1) As for the Static load rating moment Tw, the upside figures are for the value for one nut and the downside
figure are for the values for 2 nuts to be closely adhered.
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Unit : mm
Basic load ratings rating torque Staicload rating moment Mass
C Co T To T Shaft
N N N.m N.m N.m g/100mm
882 1176 2.646 3.528 f’;gg 7.9 149 | wspL 5
4.998
1078 1470 3.626 5.194 e 14.5 19 WSPL 6
9.80
1764 2450 8.33 11.76 o 26.5 39 WSPL 8
2842 4018 16.66 23,52 12125-%‘2 56.5 60.5 | WSPL 10
32.34
3234 4802 21.56 3832 23 76.8 875 | WSPL 12
94.08
6370 1564 | 48.02 | 8624 08 110 11 | WSPL 15
9310 15092 9310 | 150.92 | —127.40 198 202 | WSPL 20
619.36
15394 | 23191 | 192.92 | 289.88 12%%%12 336 310 | WSPL 25
363.85
21291 31587 | 319.87 | 473.81 500 634 450 | WSPL 30
1N=0.102kgf
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Ball Spline

B WSPT Type

Examples of model number formation

PTTTRE Y

Qtty of Nut Part No. 8 Spline-shaft diameter
S:Solid, H:Hollow Spline-shaft overall length
@ Preload : CT(Tight), CM(Middle), CL(Loose)
Accuracy symbol-Nomal(No symbol), High(H), Precision(P)
B SUJ2(No symbol), Stainless steel(/A)
*When the grease nipple is necessary, please ask WON.

™

UL

Main dimensions

Alowable Alowable Length
Tolerance Tolerance L
0
(2)
WSPT 42 | 10 | 00 ol 16 | 2 12| 6 | 4 100 150 | 200
0
WSPT5 | 12 2 | 25 12 | 8 | 5 |Jo, 100150 | 200
0
WSPT6 | 14 | 0l 25 | 25 ool 12 105 6 150 200 | 300
WSPT 8 | 16 25 | 25 |9 12 105 8 |, 150200 250 500
WSPT 10 | 21 33 | 3 15 | 13 | 10 [9919 200 300 | 600
0
WSPT 12 | 24 | 000 36 | 3 15 | 16 | 12 |, 200 300 400 800
WSPT 15 | 31 50 | 35 |,5g1g 2 | 17.5 | 13.6 ~0.018500 300 400/ 1000
0 0 0 300 400
WSPT20 | 35 .. 63 | 4 25| 29 1182 0 ol s00 s0g | 1000

Note(1) As for the Static load rating moment Tw, the upside figures are for the value for one nut and the downside

figure are for the values for 2 nuts to be closely adhered.

(2) There are no seals in WSP 4.
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Unit : mm
Basic load ratings rating torque Staicload rating moment Mass
© Co T To ™ Shaft
N N N.m N.m N.m g/100mm
441 637 0.588 0.784 0.862 2.5 9.6 | WSPT 4@
6.272
147
686 882 0.882 1.372 ae 48 149 | WSPT5
4.9
1176 2156 0.98 1.96 e 8.9 19 WSPT 6
1470 2548 1.96 2.94 fé63182 15.9 39 WSPT 8
2842 4900 3.92 7.84 ;‘g-gj 31.5 605 | WSPT 10
19.20
3528 5782 5.88 10.78 3ty 44 875 | WSPT 12
66.84
7056 12642 31.36 3430 |—S0-88 59.5 111 WSPT 15
10192 | 17836 | 56.84 | 55.86 25665‘ 130 202 | WSPT 20
1N=0.102kgf
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Ball Spline

B WSPTF Type
Examples of model number formation
i .
1 2 45 3 @ B L)
.

Qtty of Nut Part No. 8 Spline-shaft diameter
S:Solid, H:Hollow Spline-shaft overall length

@ Preload : CT(Tight), CM(Middle), CL(Loose)
Accuracy symbol-Nomal(No symbol), High(H), Precision(P)
B SUJ2(No symbol), Stainless steel(/A)

*When the grease nipple is necessary, please ask WON.

pcd
0 3.4 x 6.5 x
WSPTF 6 | 14 | 00| 25 | 30 | 5 | 22 55 6 150 200 | 300
34X 65 x 0 [ 150 200
WSPTF8 | 16 |, | 25 |32 | 5 | 24 55 8 Loor amy | 500
wsPTF 10 | 21 |00 33 | 42 | 6 | 32 4'54X48 X1 10 200 300 | 600
45 x 8 x 200 300
WSPTF 12 | 24 36 | 44 | 7 | 33 s 12 |, 00 | 800
0 45 x 8 X 0,015 200 300
WSPTF 15 | 31 | 00 50 | 61 | 7 | 40 FONRREE: oo 2 11000
55X 9.5 X 0 | 300 400
WSPTF 20 | 35 63 | 58 | 9 | 45 5901182 00l o0 aog | 1000

Note(1) As for the Static load rating moment Tw, the upside figures are for the value for one nut and the downside
figure are for the values for 2 nuts to be closely adhered.
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Unit : mm
Basic load ratings rating torque Staicload rating moment Mass
© Co T To ™ Nut Shaft
N N N.m N.m N.m ] g/100mm
4.9
1176 2156 0.98 1.96 e 37.2 19 | WSPTF 6
1470 2548 1.96 2.94 fﬁ% 39.5 39 | WSPTF 8
2842 4900 3.92 7.84 éggi 64.2 60.5 | WSPTF 10
3528 5782 5.88 10.78 113952204 124.7 87.5 | WSPTF 12
7056 12642 31.36 34.30 %35'611 265.7 11 | wsPTF 15
10192 17836 56.84 55.86 11é3£4 392.5 202 | WSPTF 20
IN=0.102kgf
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Ball Spline

B WSPF Type

Examples of model number formation

W%PF@—sgocéM

Q'ty of Nut Part No. B Spline-shaft diameter
S:Solid, H:Hollow B8 Spline-shaft overall length

@ Preload : CT(Tight), CM(Middle), CL(Loose)
Accuracy symbol-Nomal(No symbol), High(H), Precision(P)
B SUJ2(No symbol), Stainless steel(/A)

*When the grease nipple is necessary, please ask WON.

Main dimensions

Alowable Length Max.
T pcd di e L length
WSPF4® | 8 | |12 7.9 21 |46 25|15 34 4 100 150 | 200
wsPF5 | 10 [009 18 |94 |23 | 7 |27| 17 |34 5 _8012 100 150 | 200
WSPF6 | 12 | o |21 [124)25 | 7 |27|19 34 6 150 200 | 300
wspF 8 | 15 00T o5 146 28 | o |38 22 34 8 |, 1525%00 500
WSPF 10 | 19 30 [18.2] 36 | 10 | 4.1 | 28 [ 45| 10 %9 200 300 | 600
0 200 300
WSPE 12 | 21 | 00135 | 23|38 | 10| 4 |30 45| 12 |, oo | 800
WSPF 15 | 23 40 | 27 | 40 | 11 |45 32 | 45| 136 [0018 2020%00 1000
300 400
WSPF 20 | 30 50 | 33 | 46 | 14 | 55| 38 | 4.5 | 18.2 200 600 | 1000
0 0 | 300400
WSPF 25 | 37 | ). 60 39.2| 57 | 17 | 6.6 | 47 | 55| 22.6 | 0 oorleio 600 800
WSPF 30 | 45 70 | 43 | 65 | 21 | 75 | 54 | 6.6 | 27.2 400 500 |1200
600
0 0
WSPF 40 | 60 | 001100 70.8| 93 |26.6| 12 | 73 | 9 | 37.2| )1, 700 1100

Note(1) As for the Static load rating moment Tw, the upside figures are for the value for one nut and the downside

figure are for the values for 2 nuts to be closely adhered.

(2) There are no seals in WSP 4.
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WSPF 4 WSPF 5 ~ WSPF 40
Unit : mm
Basic load ratings rating torque Staticload rating moment Mass
© Co T To ™ Nut Shaft
\ N N.m N.m N.m ] g/100mm
303 382 0.686 0.882 g-g’i 5.1 9.6 | WSPF 4@
588 637 1.764 1.96 ‘7-087f 8.9 149 | WSPF 5
715.4 853 2.45 3.038 ‘1-17%1 13.9 19 WSPF 6
1176 1372 5.488 6.174 3-1253 23.5 39 WSPF 8
1862 2156 10.78 12.74 3-19%3 45 605 | WSPF 10
10.78
2156 2646 14.70 18.62 e 59 875 | WSPF 12
27.44
4214 6076 31.36 45.08 ke 77 111 | WSPF 15
49.00
6566 9016 65.66 90.16 ooy 150 202 | WSPF 20
92.76
11196 14294 | 138.94 | 177.93 —oislo 255 310 | WSPF 25
15349 | 19392 | 230.91 | 291.88 18‘;2-22 476 450 | WSPF 30
363.85
21291 31587 | 42583 | 63175 —oooo) 962 808 | WSPF 40
IN=0.102kgt
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Ball Spline

B WSPFL Type

Examples of model number formation

wngL@—sgo%M%

Q'ty of Nut Part No. B Spline-shaft diameter
S:Solid, H:Hollow B8 Spline-shaft overall length
@ Preload : CT(Tight), CM(Middle), CL(Loose)

Accuracy symbol-Nomal(No symbol), High(H), Precision(P) h
B SUJ2(No symbol), Stainless steel(/A)

*When the grease nipple is necessary, please ask WON.

Main dimensions

T ped di

WSPFLS | 10 | 00 26 |17.4| 23 | 7 |27 | 17 34| 5 | o | 100150 | 200
WSPFL6 | 12 | o |30 |21.4| 25 | 7 |27 |19 |34 6 9% 150200 | 300
wsprL g | 15 [0 37 66| 28 | o |38 |22 (34| 8 |, | 529 |s00
WSPFL 10 | 19 47 |34.9) 36 | 10 | 41| 28 |45 | 10 0015 190 200 609
WSPFL 12 | 21 _8_013 5442 |38 |10 | 4 |30 45| 12 |, | 200300 | 800
WSPFL 15 | 23 65|52 | 40 | 11 |45/ 32|45 |13.6 [0 2020%00 1000
WSPFL 20 | 30 71 | 54 | 46 | 14 | 55| 38 |45 | 182 200 ao0 11000
WSPFL 25 | 37 | ) .| 84 632 57 | 17 |65 47 552260, sogogoéogoomo
WSPFL 30 | 45 98 | 71 | 65| 21 | 7.5 | 54 |65 27.2 605107%(;5??00

Note(1) As for the Static load rating moment Tw, the upside figures are for the value for one nut and the downside
figure are for the values for 2 nuts to be closely adhered.
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Unit : mm
Basic load ratings rating torque Staicload rating moment Mass
C Co T To T Shaft
N N N.m N.m N.m g/100mm
882 1176 2.646 3.528 f’;gg 12 149 | WSPFL 5
1078 1470 3.626 5.194 4,998 19.5 19 WSPFL 6
27.44
9.80
1764 2450 8.33 11.76 o 34.1 39 | WSPFL 8
2842 4018 16.66 2352 12125-%‘2 70 60.5 | WSPFL 10
32.34
3234 4802 21.56 3332 | 234 91.8 87.5 | WSPFL 12
94.08
6370 11564 | 48.02 | 8624 —non— 1275 111 WSPFL 15
9310 15092 93.10 | 150.92 gg-‘ég 218 202 | WSPFL 20
15394 | 23191 | 192.92 | 289.88 12%%%12 371 310 | WSPFL 25
363.85
21291 31587 | 319.84 | 47381 500 680 450 | WSPFL 30
1N=0.102kgf
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Ball Spline

B WSPK Type

Examples of model number formation

Ty

Q'ty of Nut Part No. @ Spline-shaft diameter
S:Solid, H:Hollow @ Spline-shaft overall length
@ Preload : CT(Tight), CM(Middle), CL(Loose)
Accuracy symbol-Nomal(No symbol), High(H), Precision(P)
B SUJ2(No symbol), Stainless steel(/A)

*When the grease nipple is necessary, please ask WON.

Main dimensions

E T pcd dh ﬁmﬁg LenLgth &Z’;H
WSPK 4@ | 8 | [12|7.9| 21|10 [46|25 15|34 4 100 150 | 200
wspk 5 | 10 0009 18 |94| 2318 | 7 |2.7|17 34| 5 _8012 100 150 | 200
WSPK 6 | 12 |, |21 [124/25 20| 7 (27|19 34| 6 150 200 | 300
wspk 8 | 15 00" 25 14628 |22 | 9 [38|22(34) 8 |, | '°02% 500
WSPK 10 | 19 30 18.2( 36 | 28 | 10 [4.1] 28 |45 10 [%0%| 200 300 | 600
wspk 12 | 21 |0 35|23 3830 10| 4 |30 a5 12 |, | 202590 g0
WSPK 15 | 23 40| 27|40 | 31 | 11 45|32 |45 13,6 008 200 500 11000
WSPK 20 | 30 50 | 33| 46 | 35| 14 55|38 4.5 18.2 290 ao0 11000
WSPK 25 | 37 | 160 392 57 | 43 | 17 |6.6| 47 5.5 22.6 | 0 orlero 000 800
WSPK 30 | 45 70 | 43| 65 |50 | 21 |7.5| 54 6.6 27.2 400 500 600, 1200
WSPK 40 | 60 _8_019 100[70.8/ 93 | 73 |26.6 12 | 73 | 9 | 37.2 _8_025 [

Note(1) As for the Static load rating moment Tw, the upside figures are for the value for one nut and the downside
figure are for the values for 2 nuts to be closely adhered.
(2) There are no seals in WSP 4.
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WSPK 5 ~ WSPK 40 L g
Unit : mm
Basic load ratings rating torque Staicload rating moment Mass
© Co T To T Nut Shaft
N N N.m N.m N.m ] g/100mm
303 382 0.686 0.882 g-gj 5.1 9.6 | WSPK 4@
588 637 1,764 1.96 ‘7-087f 8.9 149 | WSPK 5
715.4 852.6 2.45 3.038 11-17%1 13.9 19 WSPK 6
1176 1372 5.488 6.174 3-1223 23.5 39 WSPK 8
1862 2156 10.78 12.74 3-19%3 45 605 | WSPK 10
10.78
2156 2646 14,70 18.62 o 59 875 | WSPK 12
27.44
4214 6076 31.36 45.08 ke 77 11| WSPK 15
49.00
6566 9016 65.66 9016 ey 150 202 | WSPK 20
92.76
11196 14204 | 13804 | 177.08 mlo 255 310 | WSPK 25
15394 | 19392 | 230.91 | 291.88 ;‘;g-gg 476 450 | WSPK 30
363.85
21291 31587 | 42583 | 63175 o35 962 808 | WSPK 40
IN=0.102kgt
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Ball Spline

B WSPKL Type

Examples of model number formation

L
1 2 45 B @
Q'ty of Nut Part No. B Spline-shaft diameter
S:Solid, H:Hollow B8 Spline-shaft overall length
@ Preload : CT(Tight), CM(Middle), CL(Loose)
Accuracy symbol-Nomal(No symbol), High(H), Precision(P) e
B SUJ2(No symbol), Stainless steel(/A)
*When the grease nipple is necessary, please ask WON.

Main dimensions

B T pcd di
0
WSPKL5 | 10 |00 26 17.4/ 23| 7 |18 27|17 34| 5 |, | 100150 | 200
WSPKL 6 | 12 |, |30|214[25| 7 |20 27|19 (34| 6 0.012] 450 200 | 300
wspkL 8 | 15 00" a7 26628 | 9 |22 |38|22(34] 8 | 15(2’5%00 500
WSPKL 10 | 19 47 1340/ 36 | 10 | 28 |4.1| 28 |45| 10 [99%] 200 300 | 600
0 200 300
WSPKL 12 | 21 |0 54| 42|38 |10 |30 | 4 |30 45| 12 | o0 | 800
WSPKL 15 | 23 65|52 | 40 | 11 | 31 |45/ 32 45| 13.6 008 20203600 1000
300 400
WSPKL 20 | 30 71 |54 | 46| 14 | 35 |55 38 |45 18.2 290 ao0 11000
0 0 | 300400
WSPKL 25 | 37 | 0 184 163.2 67 | 17 | 43 66| 47 55| 22.6 | ) o |- 500 400
WSPKL 30 | 45 98 | 71 | 65| 21 | 50 | 7.5 |54 |6.6| 27.2 400 500 600| 2%
: 2] 20 700 1100

Note(1) As for the Static load rating moment Tw, the upside figures are for the value for one nut and the downside
figure are for the values for 2 nuts to be closely adhered.
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Unit : mm
Basic load ratings rating torque Staicload rating moment Mass
© Co T To T Nut Shaft
N N N.m N.m N.m ] g/100mm
882 1176 2.646 3.528 f’;gg 12 14.9 | WSPKL 5
1078 1470 3.626 5.194 4,998 19.5 19 | WSPKL 6
27.44
9.80
1764 2450 8.33 11.76 o 34.1 39 | WSPKL 8
2842 4010 16.66 2352 12125-%‘2 70 60.5 | WSPKL 10
32.34
3234 4802 21.56 3332 | 234 91.8 87.5 | WSPKL 12
94.08
6370 11564 | 48.02 | 8624 —non— 1275 11 | WSPKL 15
9310 15092 93.10 | 150.92 gg-‘ég 218 202 | WSPKL 20
15394 | 23191 | 192.92 | 28088 | =228.91 371 310 | WSPKL 25
1189.52
21291 31587 | 319.87 | 473.81 —gggps | 680 450  |WSPKL 30
1N=0.102kgf
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Ball Spline

I WSPTO Type

Examples of model number formation

o

@ Preload : CT(Tight), CM(Middle), CL(Loose)
Accuracy symbol-Nomal(No symbol), High(H), Precision(P)
B SUJ2(No symbol), Stainless steel(/A)

*When the grease nipple is necessary, please ask WON.

V.

/l -
WSPTO3OO cM ,
] B8 B 06 O 86
Qty of Nut PartNo. B Spline-shaft diameter
S:Solid, H:Hollow Spline-shaft overall length
™

—
ﬂ
=

Unit : mm

0 0
WSPTO 16 | 31 ~0.013 50 | 3.5 +0.018 2 175 | 16 ~0.017 200 300 400 (1000
0 0 0 300 400 500
WSPTO 20 | 35 ~0.016 63 4 2.5 29 20 ~0.020 600 1000
Basic load ratings rating torque Staticload rating moment Mass
© Co To T Nut Shaft
N \ N-m N-m N-m g 9/100mm
WSPTO 16 7060 12600 31.4 34.3 ggg 165 160
WSPTO 20| 10200 | 17800 | 56.9 55.9 o 225 250

1N=0.102kgf

Note(1) As for the Static load rating moment Twu, the upside figures are for the value for one nut and the downside
figure are for the values for 2 nuts to be closely adhered.
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Bl WSPTFO Type

Examples of model number formation

WSPTFO 300/ CM

1 a 9 B 6 06 B 6
Q'ty of Nut Part No. B Spline-shaft diameter
S:Solid, H:Hollow Spline-shaft overall length
@ Preload : CT(Tight), CM(Middle), CL(Loose)
Accuracy symbol-Nomal(No symbol), High(H), Precision(P)

B SUJ2(No symbol), Stainless steel(/A)
*When the grease nipple is necessary, please ask WON.

T

[

Main dimensions

WON

auylds |leg

Unit : mm

pcd XxYxZ
0 45 x 8 x 0 200 300
WSPTFO 16| 31 ~0.013 50 | 51 7 | 40 44 16 ~0.017 400 1000
0 5.5 x 9.5 0 300 400
WSPTFO 20| 35 ~0.016 63 | 58 | 9 | 45 5 20 ~0.020 500 600 1000
Basic load ratings rating torque Staticload raing moment Mass
© Co To Tu Nut Shaft
N \ N-m N-m g 9/100mm
WSPTFO 16 7060 12600 31.4 34.3 ggg 165 160
WSPTFO 118
20 10200 17800 56.9 5589 700 225 250
IN=0.102kgf

Note(1) As for the Static load rating moment Twu, the upside figures are for the value for one nut and the downside
figure are for the values for 2 nuts to be closely adhered.
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Ball Spline

Linear Ball Spline

1. Structure and feature

WON Linear Ball Spline is composed of shaft and nut both has groove as rolling raceway. Retainer, seal,
balls are in spline nut which design make it move smoothly.

2. High load capacity and Long life

Raceway is ground as R shape almost similar to the diameter of ball so the contact area is wide and high
load capacity and long life could be achieved.

3. Precise torque transfer

The raceway groove of shaft and nut controls balls with optimal contact angle so torque can be trans-
ferred by just 1 axis. And we can increase the load capacity or the degree of precise positioning decision
by zeroised the gap of rotation direction which conveys preload.

4. High speed movement, High speed rotation

Cylinder is compact and the balance is good so it's good at high speed movement and high speed
rotation.

5. Product classification

There are 8 sizes from 8 to 40 and 2 types of nut shape, cylinder type(WLS), flange type(WLSF).
* please contact WON if you need one with other raw material.

6. Easy for further processing

WON Linear Ball Spline has groove raceway for ball rolling on round shaft so it's easy for diverse further

processing and popular on varied industrial fields.
Unload ba

Spline Nut Body

Figure 12. The structure of Linear Ball Spline

- (:7:W Ball Spline
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Clazzlrl:lca- Type Types & Feature

Ball Spline nut has a machined key

WLS groove so that can fix exactly the
position in rotational direction. -
o
»
T
=
It has enough strength as it is all-in-one
WLSF both of flange and the body of Ball Spline

nut. Easier installation with round flange.

% WON Linear Ball Spline can be selected for use and seal is in all type of nut as a standard component.

Y - [
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Ball Spline

I WLS Type

Examples of model number formation

1 2 g 5 6 7

Qty of Nut Part No. B Spline-shaft diameter
S:Solid, H:Hollow 8 Spline-shaft overall length

@ Preload : CT(Tight), CM(Middle), CL(Loose)
Accuracy symbol-Nomal(No symbol), High(H), Precision(P)
B SUJ2(No symbol), Stainless steel(/A)

*When the grease nipple is necessary, please ask WON.

Main dimensions
Quter

3 Allowabl Allowable
D Toerance W' Toerance
0
WLS 8 16 |01 25 25 12 | 105 | 15 | 8 |,
w10 | 2t | 33 3 +%'014 15 | 13 | 15 | 10 0015
0.013 0
WLS 13 | 24 3% g, | 3 15 | 15 | 15 | 13 |,
WLS 16 31 50 3.5 2 |75 | 2 | 16 0018
ws 20 | 35 | 63 4 25 | 20 | 2 | 20
-0.016 40.018 0
WLS 25 | 42 7 a "0 25 | 36 | 3 | 25 | o
WLS 30 | 47 80 _83 4 25 | 42 | 3 | 30
0 0
WLs 40 | 64 | )00l 100 6 35 | 52 | 4 | 40 | oo

I -
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! 2-0
WLS 8~13 WLS 16~40 L

o
=
(7]
=3
E
@

Unit : mm
Basic load ratings rating torque Stafic load rating moment Mass
C Co T To M Shaft
N N -m N.m N.m g/100mm
1,450 2,870 2.1 3.7 7.4 23 38 WLS 8
2,730 5,070 4.4 8.2 18.0 54 60 WLS 10
2,670 4,890 21 3912 13.7 70 100 WLS 13
6,120 11,200 60 110 46 150 150 WLS 16
8,900 16,300 105 194 110 220 240 WLS 20
12,800 23,400 189 346 171 330 370 WLS 25
18,600 23,200 307 439 181 360 540 WLS 30
30,800 37,500 647 934 358 950 960 WLS 40
1N=0.102kgf

Y - [
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all Spline

B WLSF Type

Examples of model number formation

WLSF—400CM@
) B B 0 B8 O

Q'ty of Nut Part No. 8 Spline-shaft diameter
S:Solid, H:Hollow Spline-shaft overall length

@ Preload : CT(Tight), CM(Middle), CL(Loose)
Accuracy symbol-Nomal(No symbol), High(H), Precision(P)
B SUJ2(No symbol), Stainless steel(/A)

*When the grease nipple is necessary, please ask WON.

Main dimensions

D T PCD XxYxZ

WLSF8 | 16 _8_011 25 32| 5 | 24|34 §_§'5 las|25) 8 |,
WLSF10 | 21 | o | 33 42| 6 |32145x8x44 3|3 | 10 0B
WLSF 13 | 24 | 0018] 34 _82 437 |3345x8x44 3|3 | 13 |
WLSF 16 | 3f 50 50| 7 |40 45 x 8 x 4.435|35 16 | 008
WLSF20 | 35 | , | 63 58 9 45 22X 0% 44 20

WLSF 25 | 42 | 0016 o 65| 9 52| >0 X00% | 4|4 25 | D
WLSF 30 | 47 80 _8_3 75 (10 | 60 6'66"_5” X1alal| 30

WLSF 40 | 64 _8_019 100 100| 14 | 82 19 x 14 x 8.6| 6 | 6 | 40 _8025

I -
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WLSF 8~13 WLSF 16~40

Unit : mm
Basic load ratings rating torque Stafic load rating moment Mass
C Co T To T Shaft
\ N -m N.m N.m g/100mm
1,450 2,870 2.1 3.7 7.4 42 38 WLSF 8
2,730 5,070 4.4 8.2 18.0 94 60 WLSF 10
2,670 4,890 21 39.2 13.7 100 100 WLSF 13
6,120 11,200 60 110 46 200 150 WLSF 16
8,900 16,300 105 194 110 330 240 WLSF 20
12,800 23,400 189 346 171 450 370 WLSF 25
18,600 23,200 307 439 181 550 540 WLSF 30
18,600 37,500 674 934 358 1,410 960 WLSF 40
1N=0.102kgf
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Cross Roller Guide Way

n Cross Roller Guide Way

WON's Cross Roller Guide Way consists of the precisely ground raceway and the roller cage.The roller cage,
in which precision roller are incorporated at right angle to one another, is fitted into to 90 v-grooved raceway
machined on the race rail.

WON’s Cross Roller Guide Way is compact linear motion system with high rigidity and high accuracy as a
kind of linear motion bearing with low frictional resistance, tight clearance &non-circulation method by big
rollers with big contact-areas as a rolling body.Therefore, the Cross Roller Guide Way is being applied to a
wide range of equipment, a computer and peripherals, several precision equipments, a tool grinder, auto-
matic lathe machines, electric discharge machines, and slides used in X-ray equipments, to name just a few.

1. Delicate slide, High rigidity & High accuracy

The number of the effective rolling body are many as the rolling body uses precision rollers and it is not circu-
lated(non-circulation) So that, the rigidity is high, the load capacity is big, the fluctuation of frictional resistance
is small and there is not almost the difference between the starting fricitional resistance and the dynamic
fricitional resistance.

Therefore, in spite of delicate sliding, the linear motion can Keep high precise accuracy.

2. Correspondence in load-direction & Zero-clearance

When two roller guides are installed in parallel, the resulting system can bear loads in all directions perpen-
dicular to the rails. Moreover, since a preload can be applied easily, the system can be a highly rigid, nimble
slide mechanism with no clearance.

3. Low noise

In Cross Roller Guide Way, a roller is contacted on the surface of the race rail. So that, the noise is low and
rollers have a smooth movement without contact-noise as rollers are supported by a roller cage.

Stopper Rail
Roller

Roller T T 1 /

Roller Cage Roller Cage

Fig 1. Features

- {EYA Cross Roller Guide Way
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Anti-Creep Cross Roller Guide Way

Anti Creep type Cross Roller Guide Way has anti-creep performance with the extremely high precision de-
gree. Itis built in a Rack and Pinion gear into the existing WON Cross Roller Guide Way.

WON Anti-Creep Cross Roller Guide Way Construction Plan Anti-Creep Detail Plan

1. Meet the application diversity

It is available to meet the ultra accelerated and reduced speed working condition by anti-creeping performance
on the race rail so it is conveniently applicable to a vertical axis etc.

o
=
o
(7]
(7]
)
o
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=
@
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2. Low Noise and working very smoothly

Plastic Cage is applied to it instead existing Steel Cage so it causes to minimize a noise between rollers and to
work more smoothly and quietly as well.

3. Keep high load performance by the sound compatibility of assembly di-
mensions between old and new one
Our exclusive technology which the pinion gear wraps the cage roller enables to maintain perfectly compatible

with load rating, stroke,assembly measurement as the number of roller is same with general cross roller
guide way. 1)

| | | |
A P

Anti-Creep Cross Roller Guide Way An Cross Roller Guide Way

Fig 2. Dimension compatibility

Note 1) The number of roller is not same to No1, No2.

Cross Roller Guide Way REX] -
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Cross Roller Guide Way

Types & Features

Classification ~ Type Feature
Roller WON's Cross Roller Guide Way con-
Cage sists of the precisely ground raceway
and the roller cage. The roller cage, in
which precision roller are incorporated
at night angle to one another, is fitted
into to 90v-grooved raceway machined
WRG on the race rail.
WRGO WRG Guide Way is compact linear
WRG-AC motion system with high rigidity and
high accuracy as a kind of linear motion
bearing with low frictional resistance,
fight clearance & non-cirulation method
by big rollers with big contact areas as a
WRGW rolling body.
WRGT
WRGU Cross roller guide is assembled
between precision table and base
WRGT is compact and strong linear
guide unit.
WRGU
WRGU-AC

- 7MW Cross Roller Guide Way
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n Accuracy

There are 3 kind of accuracy grades for WON Cross Roller Guide. Normal, High and Precision.

s ]) T

=
1 E [ [ ]
‘ T
L ;
o
1 1 1 $
| [T | z
| T ! =
HE | [ | ] e
=
T ‘ %
M | s
<
Table1. Accuracy for Race rail. Table2 . Raceway Parallelism to surface @ to Unit: zzm
NEHIESY GErE — g Precisio A(écrg&%cy Normal High  Precision
Symbol No H P Rail length (Nosymbol) ~ (H) )
ltems Symbol
R ol Less than 200 8 4 2
aceway parallelism to
suface @ & Refer to Table 2 From 200 to 400 10 5 3
— - From 400 to 600 14 7 4
Dimensional tolerance for height E +0.02 +0.01
From 600 to 800 15 9 5
Height E difference among rails |~ 0.02 0.01 0.005
More than 800 20 10 5
Dimensional tolerancefor 0 0
width M -0.2 -0.1

Note 1) Difference of Hight ‘E’ applies to 4 rails in-
stalled on the same plane.

Note 2) Please inquire to WON for another dimen-
sions of Cross Roller Guide Way as we do.

Cross Roller Guide Way IREL] -
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Safe working load & Service life

The basic load rating Cz, Coz is calculate by the number of running roller(Z) in actual use and basic load
ratings C, Co Per running roller.

Basic dynamic load rating Basic static load rating
3
©= (%) 4.Cz Co= ( Z ) * Coz 3 (A) = The number of effective
2 roller (Constant)

Rating life means overall running stroke without any material°@s damage(spalling or flaking) by 90% of fa-
tigue when a group of LM System is individually travelled at the same conditions. Basic dynamic load rating is
calculated by the rating life. Hence comes the life of Cross Roller Guide Way as the below equation.

fH . f7 C »
L—[( fw ) (PC)].100
L :Basic rating life (km)
C :Basicdynamicload rating  (kN)
Pc : Calculated load (kN)

fH :Hardness factor
fr : Temperature factor
fw : Load factor

When the stroke & the number of return are indicated, service life is able to be calculated.

Lh = LXx10°
2X fsXn1x60
Lh : Service life (hr)
fs : Stroke (m)
ni : The number of return (0.p.m.)

- Ll Cross Roller Guide Way



__________________________________4
WON

Table 3. Hardness factor

WON ST CO., LTD.

Material of race rail fH
Carbon steel 1
Stainless steel 0.8
Table 4. Temperature factor
Raceway temperature () fr
100 1.00
(2]
120 0.97 8
140 0.93 =
(=]
160 0.88 )
180 0.82 e
s
=
Table 5. Load factor <
Impact & Vibration Velocity (V) Measured value (G) fw
No Shock vibration Low speed "
from outside V < 15m/min L=Le [
Small Shock vibration Middle speed .
from outside 15<V < 60m/min 05=G=10 10-15
Shock vibration High speed "
from outside V > 60m/min ==l =l

Cross Roller Guide Way EEEY4 -
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Cross Roller Guide Way

n Pre-load

In Cross Roller Guide Way, the application of an excessive preload may cause dents, shorten the service
life, and lead to similar problems. The mounted torque of Adjust Bolt should be observed while checking the
permissible pre-load levels.(* Adjust Bolt is tightened on the same line with Roller.)

Table 6. Permissible pre-load levels for a row of Roller Cage

Unit : xm
Part No. R1 R2 R3 R4 R5 R9
Permissible Preload -2 =3 -4 =3 =7 =10

[
2
p
4//& -
.///

o

A

o

just Bolt

Fig 3. Adjusting pre-load

- 1  Cross Roller Guide Way
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Accuracy of Mounting surface

To ensure high running accuracy, the rail mounting surface should be finished by grinding or a similar method,
to a degree of equivalent to or greater than that of the Table. See Table 1

n Installation Method

Table

7
®f @ ® @%
Bed

Fig 4. Installation Method

o
=
o
(7]
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1) Press rails @, @ & @ firmly against the bed and the table, while correctly positioning the mounting sur-
faces.Firmly tighten the rail-mounting bolts.

2) Temporarily fasten rail @ to the table and make a sure some space for inserting Roller Cage from the rail ends.

3) Position a dial gauge as shown in Fig. 4. While gently pressing the table, tighten Adjust Bolt uniformly until
there is no slack.Then, attach stoppers to the rail ends, and set the dial gauge to zero.

4) Position Roller Cage at the center of rails as shown in Fig.5 Uniformly tighten Adjust Bolt by using a torque
wrench or the like, until the dial gauge shows the specified displacement. Then, the displacement showing on
the dial gauge is equal to the permissible preload. Fully tighten the mounting bolts within the adjusted area.

5) Slide the table from the right and left and complete the installation by mounting the remaining A djust
Bolt(@, ®© in Fig.4) and the Tightened Bolt. at this displacement in the dial pre-load amount.Tighten the
mounting bolts at the adjusted positions securely.move the table to the side, finish the installation as tight-
ening the remaining adjustment bolts @, © in the same way.

Cross Roller Guide Way [E}] -
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Fig 5. Order to bolting

([
— i %,' e Normally, the adjustment bolts press on the rail.
Do 1|
s
[Te]
L (el Whgn high accuracy & rigidity are required, usd a
1P X | e Iﬁ% 1 holding bar.

= When extremely high accuracy rigidity are required,
L XY use tapered GIBS 1 & 2.
I

Fig.6 Adjust Clearance
Bl 0
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n Lubrication & Contamination Prevention

WON’ s Cross Roller Guide Way(WRGT, WRGU) may be used as the high quality lithium-soap group of
grease cares for it’'s lubrication. The same kind of grease is recommended for the supplement. We recom-
mend to attach a cover to protect a cross roller guide way as the below Fig.8 in case that a lot of foreign mat-
ters or dusts enter into a cross roller guide way and it is used in the kind of environment where is big foreign
matter as like cut tips or sand. (Fig.7)
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N

Fig7.
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Cross Roller Guide Way

Caution in Use

1. Installation

WON' s Cross Roller Guide Way should observe the uniform pre-load and the mounting torque. When the
pre-load is adjusted poorly and the accuracy of the supporting plane is low, the motion accuracy deteriorates.
This causes skewing and adversely influences the life.

2. Stopper

Stoppers are provided at the rail ends to prevent cages from falling off. A stopper for the table should be
separately installed in outside.

3. One set of use

In WON'’ s Cross Roller Guide Way, one set of WRG type consists of 4 race rails, WRGW type consists of 3
race rails for one set.

The pair reciprocal tolerance between the individual V-grooves is adjusted within one set and so, to combine
the different sets may be a factor to deteriorate the life and the accuracy by reciprocal error. Therefore, install-
ation should be paid attention to these points.

- (YA Cross Roller Guide Way
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I Roller Cage

Examples of model number formation

Part No.

RIS
@ a

Roller Size
The number of Roller

©

a

P

BREH,

/ /

a

P

FEEEHEEE
BEE| -
4

o
=
o
(7]
(7]
)
o
)
=
@
=
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Unit : mm
Part No. D t w P a Cz(kN)  Coz(kN)

R1 1.5 0.2 3.8 2.5 2 0.152 0.153
R2 2 0.25 5) 4 2.5 0.276 0.271
R3 3 0.3 7 5 3 0.639 0.611
R4 4 0.3 10.5 7 45 1.38 1.35
R6 6 0.6 13.5 10 6 3.78 3.78
R9 9 1.0 19 14 7.5 9.53 9.48

1N = 0.102kgf

Cross Roller Guide Way I[X] -
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Cross Roller Guide Way

I WRG Type

Examples of model number formation
!WRG\- 150\ :
g B8 8 o

Part No. Roller Size Length of Race rail
Accuracy : Normal(No symbol), High(H), Precision(P)
@ The number of Roller

* Please inquire us for your specially required dimensions & applicaton

267
8

Dimensions
B ]

WRG 1020 12 5 20 1x10
WRG 1030 22 7 30 2x10
WRG 1040 27 10 40 3%x10
WRG 1050 32 1.5 13 50 8.5 4 3.8 4%10 5
WRG 1060 37 16 60 5x10
WRG 1070 42 19 70 6x10
WRG 1080 52 21 80 7x10
WRG 2030 18 5 30 1x15
WRG 2045 24 8 45 2x15
WRG 2060 30 11 60 3%x15
WRG 2075 44 13 75 4x15
WRG 2090 50 16 90 5x15
WRG 2105 64 2 18 105 12 6 5.5 6x15 7.5
WRG 2120 70 21 120 7x15
WRG 2135 84 23 135 8x15
WRG 2150 90 26 150 9%x15
WRG 2165 96 29 165 10%15
WRG 2180 102 32 180 11x15
WRG 3050 28 7 50 1x25
WRG 3075 48 10 75 2% 25
WRG 3100 58 14 100 3%25
WRG 3125 78 17 125 4%25
WRG 3150 88 21 150 5x25
WRG 3175 108 24 175 6x25
WRG 3200 118 3 28 200 18 8 8.3 7x25 12.5
WRG 3225 138 31 225 8x25
WRG 3250 148 35 250 9x25
WRG 3275 168 38 275 10%25
WRG 3300 178 42 300 11x25
WRG 3325 198 45 325 12x25
WRG 3350 208 49 350 13%25

Note 1) 1Set = 4 Race rail + 2 Roller cages + 8 Stoppers.
Note 2) Basic load ratings are based on 1 set.

- 47 Cross Roller Guide Way
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d P
LF N MXP N
A T L T
Q
Unit : mm =
=3
Dimensions Basic load ratings  \1ass i
Dyn. . kg/m Part No. <
d G ¢ (Rail/EA) g
() =
0.46 0.61 WRG 1020 &
0.63 0.92 WRG 1030
0.95 1.53 WRG 1040
1.8 M2 1.65 3 1.4 1.5 1.09 1.84 0.11 WRG 1050
1.37 2.45 WRG 1060
1.50 2.75 WRG 1070
1.63 3.06 WRG 1080
0.46 1.08 WRG 2030
0.81 2.17 WRG 2045
0.96 2.71 WRG 2060
1.11 3.25 WRG 2075
1.39 4.34 WRG 2090
2.5 M3 2.55 4.4 2 2 1.52 4.88 0.23 WRG 2105
1.65 5.42 WRG 2120
1.78 5.96 WRG 2135
2.03 7.05 WRG 2150
2.15 7.59 WRG 2165
2.38 8.67 WRG 2180
2.71 3.67 WRG 3050
4.06 6.11 WRG 3075
5.28 8.55 WRG 3100
5.86 9.78 WRG 3125
6.98 12.2 WRG 3150
8.05 14.7 WRG 3175
85 M4 3.30 6 3.1 2.5 9.08 17.1 0.45 WRG 3200
9.58 18.33 WRG 3225
10.56 20.8 WRG 3250
11.52 23.2 WRG 3275
12.45 25.7 WRG 3300
12.91 26.9 WRG 3325
13.82 29.3 WRG 3350
1N = 0.102kgf

Cross Roller Guide Way B[] -



D orrr———————————

Cross Roller Guide Way

I WRG Type

Examples of model number formation
!WRG\- 300\ :
@ B 8 O

Part No. Roller Size Length of Race rail
Accuracy : Normal(No symbol), High(H), Precision(P)
@ The number of Roller

* Please inquire us for your specially required dimensions & applicaton

20Z|
8

Dimensions
(\[oXo)i
Roller B c
WRG 4080 58 7 80 1 x40
WRG 4120 82 11 120 2% 40
WRG 4160 106 15 160 3% 40
WRG 4200 130 19 200 4% 40
WRG 4240 154 23 240 5% 40
WRG 4280 178 4 27 280 22 11 10.2 6% 40 20
WRG 4320 202 31 320 7% 40
WRG 4360 226 35 360 8% 40
WRG 4400 250 39 400 9% 40
WRG 4440 274 43 440 10 x40
WRG 4480 298 47 480 11 x40
WRG 6100 56 7 100 1%50
WRG 6150 96 10 150 2% 50
WRG 6200 136 13 200 3% 50
WRG 6250 156 17 250 4% 50
WRG 6300 196 20 300 5% 50
WRG 6350 216 6 24 350 31 15 14.2 6% 50 25
WRG 6400 256 27 400 7% 50
WRG 6450 276 31 450 8% 50
WRG 6500 316 34 500 9% 50
WRG 6550 336 38 550 10 x50
WRG 6600 376 41 600 11 x50
WRG 9200 118 10 200 1x100
WRG 9300 178 15 300 2x100
WRG 9400 238 20 400 3%100
WRG 9500 298 25 500 4%100
WRG 9600 358 9 30 600 44 22 20.2 5% 100 50
WRG 9700 418 35 700 6100
WRG 9800 478 40 800 7 %100
WRG 9900 538 45 900 8100
WRG 91000 598 50 1000 9% 100

Note 1) 1Set = 4 Race rail + 2 Roller cages + 8 Stoppers.
Note 2) Basic load ratings are based on 1 set.

- I Cross Roller Guide Way
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2
Unit : mm ;
=2
Dimensions Basic load ratings Mass ]
Dyn. Stat. kg/m 2
G C Co  (RaillEA) s
(kN) (kN) s
5.92 8.10 WRG 4080 e
8.85 13.5 WRG 4120
11.5 18.9 WRG 4160
14.0 24.3 WRG 4200
16.4 29.7 WRG 4240
4.5 M5 4.3 8 4.2 2.5 18.7 35.1 0.8 WRG 4280
20.88 40.5 WRG 4320
23.0 45.9 WRG 4360
251 51.3 WRG 4400
27.1 56.7 WRG 4440
29.1 62.1 WRG 4480
16.4 22.7 WRG 6100
24.5 37.8 WRG 6150
28.2 45.4 WRG 6200
35.4 60.5 WRG 6250
421 75.6 WRG 6300
6 M6 5.2 9.5 5.2 3 48.5 90.7 1.5 WRG 6350
51.7 98.3 WRG 6400
57.8 113 WRG 6450
63.7 128 WRG 6500
69.5 143 WRG 6550
72.3 151 WRG 6600
62.3 94.8 WRG 9200
81.1 133 WRG 9300
107 190 WRG 9400
123 228 WRG 9500
9 M8 6.8 10.5 6.2 4 147 284 3.2 WRG 9600
162 322 WRG 9700
184 379 WRG 9800
198 417 WRG 9900
219 474 WRG 91000
1N = 0.102kgf

Cross Roller Guide Way Ee[Y4 -
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Cross Roller Guide Way

I WRGO Type

Examples of model number formation

!WRﬁGO@- 32}0\ -

Part No. Roller Size Length of Race rail
Accuracy : Normal(No symbol), High(H), Precision(P)
@ The number of Roller

* Please inquire us for your specially required dimensions & applicaton

207
8

No.of Dimensions
PartNo.  grox Roler . .

WRGO 6100 56 7 100 1X50
WRGO 6150 96 10 150 2X50
WRGO 6200 136 13 200 3 x50
WRGO 6250 156 17 250 4 x50
WRGO 6300 196 20 300 5X50
WRGO 6350 216 6 24 350 30 15 14.4 6Xx50 25
WRGO 6400 256 27 400 7X50
WRGO 6450 276 31 450 8 x50
WRGO 6500 316 34 500 9 x50
WRGO 6550 336 38 550 10%x50
WRGO 6600 376 41 600 11 x50
WRGO 9200 118 10 200 1X100
WRGO 9300 178 15 300 2X100
WRGO 9400 238 20 400 3x100
WRGO 9500 298 25 500 4x100
WRGO 9600 359 30 600 5X100
WRGO 9700 418 9 85 700 40 20 19.2 | 6x100 50
WRGO 9800 478 40 800 7x100
WRGO 9900 538 45 900 8x100
WRGO 91000 598 50 1000 9x100
WRGO 91100 658 65 1100 10100
WRGO 91200 718 60 1200 11 X100

Note 1) 1Set = 4 Race rail + 2 Roller cages + 8 Stoppers.
Note 2) Basic load ratings are based on 1 set.

- 41 J Cross Roller Guide Way
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Unit : mm ;
o
Dimensions Basicload ratings  \1ass %
Dyn. - kg/m Part No. &
G c (Rail/EA) ®
(V) =
16.4 | 22.7 WRGO 6100 1
245 | 37.8 WRGO 6150
28.2 | 45.4 WRGO 6200
35.4 | 60.5 WRGO 6250
421 75.6 WRGO 6300
6 M6 5.2 9.5 5.2 3 48.5 | 90.7 1.5 | WRGO 6350
51.7 | 98.3 WRGO 6400
57.8 113 WRGO 6450
63.7 128 WRGO 6500
69.5 143 WRGO 6550
72.3 151 WRGO 6600
62.3 94.8 WRGO 9200
81.1 133 WRGO 9300
107 190 WRGO 9400
123 228 WRGO 9500
147 284 WRGO 9600
8 M8 6.8 10.5 6.2 4 162 322 3.2 WRGO 9700
184 379 WRGO 9800
198 M7 WRGO 9900
219 474 WRGO 91000
232 512 WRGO 91100
252 569 WRGO 91200
N = 0.102kgf

Cross Roller Guide Way &[] -
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Cross Roller Guide Way

B WRG-AC Type
Examples of model number formation
!WRG\ -125 !AC\ :
@ B 8 O G
Part No. Roller Size Length of Race rail
Anti-Creep

B Accuracy : Normal(No symbol), High(H), Precision(P)

@ The number of Roller
* Please inquire us for your specially required dimensions & applicaton

1727
6

Dimensions
Max. No.of
Part No. Stroke Roller B c

WRG 2030 AC 18 4 30 1%15
WRG 2045 AC 24 7 45 2x15
WRG 2060 AC 30 10 60 3%15
WRG 2075 AC 44 12 75 4%15
WRG 2090 AC 50 15 90 5%15
WRG 2105 AC 64 2 17 105 12 6 5.4 6%15 7.5
WRG 2120 AC 70 20 120 7x15
WRG 2135 AC 84 22 135 8x15
WRG 2150 AC 90 25 150 9x15
WRG 2165 AC 96 28 165 10x15
WRG 2180 AC 102 31 180 11x15
WRG 3050 AC 28 7 50 1x25
WRG 3075 AC 48 10 75 2% 25
WRG 3100 AC 58 14 100 3x25
WRG 3125 AC 78 17 125 4% 25
WRG 3150 AC 88 21 150 5% 25
WRG 3475 Ac 108 24 175 6x25
wgg 3200 AC 118 3 28 200 18 8 8.3 7x25 12.5
WRa 3225 AC 138 31 225 8x25
Wi 3250 AC 148 35 250 9x25
WRG 3275 AC 168 38 275 10%25
WRG 3300 AC 178 42 300 1125
WRG 3325 AC 198 45 325 12x25
WRG 3350 AC 208 49 350 1325
WRG 4080 AC 58 7 80 140
WRG 4120 AC 82 11 120 2% 40
WRG 4160 AC 106 15 160 3% 40
WRG 4200 AC 130 19 200 4% 40
WRG 4240 AC 154 23 240 5x 40
WRG 4280 AC 178 4 27 280 50 11 10.2 6% 40 20
WRG 4320 AC 202 31 320 7% 40
WRG 4360 AC 226 35 360 8% 40
WRG 4400 AC 250 39 400 9% 40
WRG 4440 AC 274 43 440 10% 40
WRG 4480 AC 298 47 480 11 % 40

Note 1) 1Set = 4 Race rail + 2 Roller cages + 8 Stoppers.
2) Basic load ratings are based and mass on 1 set.
3) Needed stopper additional indication is required.

- V(' W Cross Roller Guide Way
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WON ST CO,, LTD. WUN

d P
LLF.| N MXP N
A L
o
2
Unit : mm B
Pl
: : : : o
Dimensions Basic load ratings Mass 3
Dyn. Stat. kg/m @
d G C Co  (RaillEA) s
(kN) (kN) @
s
<
2.5 M3 2.55 4.4 2 1.85 293 0.23 WRG 2105 AC
22 3.66 WRG 2120 AC
237 4.03 WRG 2135 AC
2.54 4.39 WRG 2150 AC
2.86 513 WRG 2165 AC
3.02 549 WRG 2180 AC
2.71 3.67 WRG 3050 AC
4.06 6.11 WRG 3075 AC
5.28 8.55 WRG 3100 AC
5.86 9.78 WRG 3125 AC
6.98 12.2 WRG 3150 AC
8.05 14.7 WRG 3175 AC
3.5 M4 3.30 6 3.1 9.08 17.1 0.45 WRG 3200 AC
9.58 18.33 WRG 3225 AC
10.56 20.8 WRG 3250 AC
11.52 23.2 WRG 3275 AC
12.45 25.7 WRG 3300 AC
12.91 26.9 WRG 3325 AC
13.82 29.3 WRG 3350 AC
5.92 8.10 WRG 4080 AC
8.85 13.5 WRG 4120 AC
1.5 18.9 WRG 4160 AC
14.0 24.3 WRG 4200 AC
16.4 29.7 WRG 4240 AC
4.5 M5 4.3 8 4.2 18.7 35.1 0.8 WRG 4280 AC
20.88 40.5 WRG 4320 AC
23.0 45.9 WRG 4360 AC
25.1 51.3 WRG 4400 AC
27.1 56.7 WRG 4440 AC
29.1 62.1 WRG 4480 AC

1IN = 0.102kgf

Cross Roller Guide Way Bl -
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Cross Roller Guide Way

B WRGW Type

Examples of model number formation

!WRf.W\- i go\ -!2132\

Part No. Roller Size Length of Race rail
Accuracy : Normal(No symbol), High(H), Precision(P)
B The number of Roller

* Please inquire us for your specially required dimensions & applicaton

No.of Dimensions
Max. :

PartNo.  gyoie D Roller | -

WRGW 1020 12 5 20

WRGW 1030 22 7 30

WRGW 1040 27 10 40

WRGW 1050 32 1.5 13 50 4.5 0.5 17 7.6 3.8 13.4
WRGW 1060 37 16 60

WRGW 1070 42 19 70

WRGW 1080 52 21 80

WRGW 2030 18 5 30

WRGW 2045 24 8 45

WRGW 2060 30 11 60

WRGW 2075 44 2 13 75 6.5 0.5 24 1 5.5 19
WRGW 2090 50 16 90

WRGW 2105 64 18 105

WRGW 2120 70 21 120

WRGW 3050 28 7 50

WRGW 3075 48 10 75

WRGW 3100 58 14 100

WRGW 3125 78 3 17 125 8.5 0.5 36 16.6 8.3 29
WRGW 3150 88 21 150

WRGW 3175 108 24 175

WRGW 3200 118 28 200

WRGW 4080 58 7 80

WRGW 4120 82 11 120

WRGW 4160 106 15 160

WRGW 4200 130 4 19 200 11.5 0.5 44 20.4 10.2 35
WRGW 4240 154 23 240

WRGW 4280 178 27 280

Note 1) 1Set = 3 Race rail + 2 Roller cages + 8 Stoppers.
Note 2) Basic load ratings are based on 1 set.

- i¥#8 Cross Roller Guide Way
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WON ST CO,, LTD. WUN

Unit : mm

Dimensions Basicload ratings _—

Dyn.  Stat.  kg/m Part No.

C Co  (RailEA)
(kN)  (kN)

o
=
o
(7]
(7]
)
o
)
=
@
=
Q
(]
5
<

1x10 = 0.46 | 0.61 WRGW 1020
2x10 1x10 0.63 | 0.92 WRGW 1030
3%10 2x10 0.95 | 1.53 WRGW 1040
4x10 | 5 [3x10 10 | M2 [165| 3 |14 |15 | 2 | 1.09 | 1.84 | 046 | WRGW 1050
5x10 4x10 137 | 2.45 WRGW 1060
6x10 5x10 150 | 2.75 WRGW 1070
7%10 6x10 163 | 3.06 WRGW 1080
1x15 - 0.46 | 1.08 WRGW 2030
2x15 1x15 0.81 | 217 WRGW 2045
3x15 2x15 0.96 | 2.71 WRGW 2060
4x15 | 7.5 [3x15| 15 | M3 |2.55| 44 | 2 | 2 | 3 | 141 | 3.25 | 0.98 | WRGW 2075
5x15 4x15 139 | 4.34 WRGW 2090
6x15 5x15 152 | 4.38 WRGW 2105
7x15 6x15 165 | 5.42 WRGW 2120
1x25 - 271 | 3.67 WRGW 3050
2% 25 1x25 4.06 | 6.11 WRGW 3075
3% 25 2% 25 528 | 855 WRGW 3100
4x25 |12.5(3x25/ 25 | M4 |33 | 6 |31 |25| 4 | 586 | 978 | 1.94 | WRGW 3125
5x25 4x25 6.98 | 12.2 WRGW 3150
6x25 5x25 8.05 | 14.7 WRGW 3175
7x25 6x25 9.08 | 17.1 WRGW 3200
1x40 - 592 | 810 WRGW 4080
2x40 1x40 8.85 | 13.5 WRGW 4120
3x40 2x40 1.5 | 18.9 WRGW 4160
4x40 | 20 |3xgq| 40 | M5 1431 8 1421250 5 1 g0 | 05 | 336 | wRraw 4200
540 4x40 16.4 | 29.7 WRGW 4240
640 5% 40 187 | 35.1 WRGW 4280
1N = 0.102kgf

Cross Roller Guide Way i) -
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Cross Roller Guide Way

B WRGT Type

Examples of model number formation

!WRﬁGT\!OZS\

Part No. Roller Size Length of Race rail
Hole Type onto the middle rail : Tab(No symbol), Hole(B)
* Please inquire us for your specially required dimensions & applicaton

Main Dimensions Dimensions of the table-surface
Part No. Max Whidth Height Length ~Location of taps onto the table
Stroke ivgj ih(/)lj i|6.1 B F nxF G S Fi o nixFi
WRGT 1025 12 25 18 [1X18| 3.5 1X10
WRGT 1035 18 35 28 [1X28| 3.5 2x10
WRGT 1045 25 45 20 |1X20| 12.5 3x10
WRGT 1055 32 20 8 56 14 30 |[1x30|12.5 |M2.6| 10 [4x10 4.1 | 7.5
WRGT 1065 40 65 20 |2X20| 12.5 5X10
WRGT 1075 45 75 30 |1X30| 22.5 6x10
WRGT 1085 50 85 30 |2X30| 12.5 7X10
WRGT 2035 18 &9 28 [1x28| 3.5 1X15
WRGT 2050 30 50 43 [1Xx43| 3.5 2X15
WRGT 2065 40 65 30 [1Xx30]17.5 3X15
WRGT 2080 50 30 12 80 22 45 |1X45|17.5 | M3 15 |4X15| 6 10
WRGT 2095 60 95 30 |2X30| 17.5 5X15
WRGT 2110 70 110 45 |1Xx45] 32.5 6X15
WRGT 2125 80 125 45 |2X45|17.5 7X15
WRGT 3055 30 68 40 |1X40| 7.5 1X25
WRGT 3080 45 80 65 [1X65| 7.5 2X25
WRGT 3105 60 105 50 [1X50]| 27.5 3x25
WRGT 3130 75 40 16 | 130 | 30 75 |1X75[27.5| M4 | 25 |4Xx25| 7.5 | 15
WRGT 3155 90 155 50 |2X50] 27.5 5X25
WRGT 3180 105 180 75 [1X75| 52.5 6x25
WRGT 3205 130 205 75 [2X75| 27.5 7X25

- V£ Cross Roller Guide Way
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G nxF G H
: T
Do DO
= == — o 0G0 4 —
Do DoDoD (& © © &
G }’LJ H*EF* ‘ Gi g }—L‘ nzLxh 9
‘MAX. Stroke
b b & =
Lot
Accuracy : 4C Accuracy : 4D

Unit : mm
Dimensions of the side
Dyn.

Si fi n2Xxfi (k(l:\l) 4AC 4D

o
=
o
(7]
(7]
)
o
)
=
@
=
Q
(]
5
<

45 |2X7.5| 5 0.46 | 0.61 2 4 WRGT 1025
10.0 |2x10| 7.5 | 0.63 | 0.92 2 4 WRGT 1035
10.0 [3x10| 7.5 | 0.95 | 1.53 2 & WRGT 1045
(25 4 6.6 | M2 | M2.6| 10.0 |4x10| 7.5 | 1.09 | 1.84 2 & WRGT 1055
10.0 [5x10| 7.5 | 1.23 | 2.14 2 g WRGT 1065
10.0 [6x10| 7.5 | 1.50 | 2.75 2 & WRGT 1075
10.0 [7x10| 7.5 | 1.63 | 3.06 2 8 WRGT 1085
20.0 [1x20| 7.5 | 0.84 | 1.08 2 4 WRGT 2035
16.0 [2x15| 10 | 1.17 | 1.63 2 4 WRGT 2050
16.0 [3x15| 10 | 1.46 | 2.17 2 5 WRGT 2065
11.5 6 12.0 | M2 | M3 | 15.0 [4x15| 10 | 2.01 | 3.25 2 5 WRGT 2080
16.0 [6x15| 10 | 2.27 | 3.79 2 5 WRGT 2095
16.0 [6Xx15| 10 | 2.52 | 4.34 2 5 WRGT 2110
16.0 [7x15| 10 | 2.76 | 4.88 2 5 WRGT 2125
35.0 |1x35| 10 | 2.71 | 3.67 2 5 WRGT 3055
25.0 |2x25| 15 | 4.06 | 6.11 2 5 WRGT 3080
25.0 |3x25| 15 | 4.68 | 7.33 3 6 WRGT 3105
8.5 8 16.0 | M2 | M4 | 25.0 |4x25| 15 | 5.86 | 9.78 3 6 WRGT 3130
25.0 |5x25| 15 | 6.98 | 12.2 3 6 WRGT 3155
25.0 |6x25| 15 | 8.05 | 14.7 3 6 WRGT 3180
25.0 |7x25| 15 | 8.57 | 15.9 3 6 WRGT 3205
1IN = 0.102kgf

Cross Roller Guide Way Be¥£&) -
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Cross Roller Guide Way

B WRGT-B Type

Examples of model number formation

!WRGTHoss\ B
@ B8 e

Part No. Roller Size Length of Race rail
Hole Type onto the middle rail : Tab(No symbol), Hole(B)
* Please inquire us for your specially required dimensions & applicaton

Main Dimensions Dimensions of the table-surface
Whidth Height Length Location of taps onto the table

Part No. Max. W M L

Stroke +0.1 +0.1 B F nXF G S nixFi
WRGT 1025B | 12 25 18 |1X18| 3.5 1x10
WRGT 1035B | 18 35 28 |1x28| 3.5 2X10
WRGT 1045B | 25 45 20 |1x20(12.5 3x10
WRGT 1055B | 32 | 20 8 55 | 14 | 30 |1x30[12.5 (M2.6| 10 [4Xx10| 4.1 | 7.5
WRGT 1065B | 40 65 20 |2x20( 12.5 5x10
WRGT 1075B | 45 75 30 |1x30|22.5 6x10
WRGT 1085B | 50 85 30 |2x30(12.5 7x10
WRGT 2035B | 18 35 28 |1x28| 3.5 1x15
WRGT 2050B | 30 50 43 |1x43| 3.5 2x15
WRGT 2065B | 40 65 30 |1Xx30|17.5 3x15
WRGT 2080B | 50 30 12 80 22 | 45 |1x45[17.5| M3 | 15 |4x15| 6 10
WRGT 2095B | 60 95 30 |2x30(17.5 5X15
WRGT 2110B | 70 110 45 |1Xx45| 32.5 6x15
WRGT 2125B | 80 125 45 |2X45|17.5 7x15
WRGT 3055B | 30 55 40 |1x40| 7.5 1x25
WRGT 3080B | 45 80 65 |1x65| 7.5 2X25
WRGT 3105B | 60 105 50 [1X50| 27.5 3%25
WRGT 3130B | 75 40 16 | 130 | 30 75 [1x75|27.5| M4 | 25 |4x25| 7.5 | 15
WRGT 3155B | 90 1155 50 [2x50| 27.5 5X25
WRGT 3180B | 105 180 75 [1X75] 52.5 6%25
WRGT 3205B | 130 205 75 |2X75| 27.5 7Xx25

- V(W Cross Roller Guide Way
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o
G nxF G h
F ‘ m]
G oG oGP oD 5 %
of fF—d==—=—b— = (EBEEs
DoDodo® g
Gi }‘LJ nixF ‘ G E q
L M
MAX. Stroke
P
P — —
Cxanal l T T ]
Accuracy : 4C Accuracy : 4D

Unit : mm
Dimensions of the side  Dimensions of the bed-surface Basic load ratings Accuracy um

Dyn. Stat.
C Co

dxDxh £+ (kN)  (kN)

o
=
o
(7]
(7]
)
o
)
=
@
=
Q
(]
5
<

18 | — [3.5] 0.46 | 0.61 2 4 WRGT 1025B
25| — |5.0] 0.63 | 0.92 2 4 WRGT 1035B
38 | 2513.5] 0.95 | 1.53 2 5 WRGT 1045B
7.5 4 6.6 | M2 |2.5X4.1x2.2| 48 | 29 |3.5| 1.09 | 1.84 2 5 WRGT 1055B
56 |31 (5.0 1.23 | 2.14 2 5 WRGT 1065B
65]35(5.0| 1.50 | 2.75 2 5 WRGT 1075B
75| 40 |5.0| 1.63 | 3.06 2 5 WRGT 1085B
25| — 5.0/ 0.46 | 1.08 2 4 WRGT 2035B
35| — |7.5) 0.64 | 1.63 2 4 WRGT 2050B
55 |33 |5.0| 0.81 | 2.17 2 5 WRGT 20658
11.5 6 12.0 | M2 | 3.56X6%x3.2 | 70 | 40 |5.0] 1.11 | 3.25 2 5 WRGT 2080B
85 |4515.0] 1.25 | 3.79 2 5 WRGT 2095B
95 |50 |7.5] 1.39 | 4.34 2 5 WRGT 2110B
110] 55 | 7.5| 1.52 | 4.88 2 5 WRGT 2125B
40 | — |7.5| 2.71 | 3.67 2 5 WRGT 3055B
68 |43 6.0| 4.06 | 6.11 2 5 WRGT 3080B
90 | 65 |7.5| 4.68 | 7.33 3 6 WRGT 3105B
1515 8 16.0 | M2 |4.5X7.5X4.2|115| 65 |7.5| 5.86 | 9.78 3 6 WRGT 3130B
1401 95 7.5 6.98 | 12.2 3 6 WRGT 3155B
165| 85 |7.5| 8.05 | 14.7 3 6 WRGT 3180B
1901 90 | 7.5| 8.57 | 15.9 3 6 WRGT 3205B
1IN = 0.102kgf

Cross Roller Guide Way ka4 -
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Cross Roller Guide Way

I WRGU Type

Examples of model number formation

'\WRGU|3[130|
@ B8 8

Part No. Roller Size Length of Race rail
* Please inquire us for your specially required dimensions & applicaton

Main Dimensions Dimensions of the table-surface
PartNo.  pax Whidh e Height Length Mass Locationoftapsontothetable ~ Tap’s Location onto the side table

M
Stoke W M€ 0. L (kg) B nxF G S mxFi Gi Gz b1 tr Sixs

WRGU 1025 | 12 25 [0.08 - 1x10 2.5

WRGU 1035 | 18 35 [0.11 1x10 2x10 4.5

WRGU 1045 | 25 02 45 [0.15 2x10 3x10 6

WRGU 1055 | 32 | 30 _0:4 17 | 55 |0.18| 10 |3x10|12.5| M2 | 4x10 |7.5| 7.5 | 12 | 2.5 [M2x4
WRGU 1065 | 40 65 |0.21 4x10 5x10 8.5

WRGU 1075 | 45 75 [0.24 5x10 6x10 11

WRGU 1085 | 50 85 [0.27 6x10 7X10 i3/

WRGU 2035 | 18 35 (0.2 - 1X15 3

WRGU 2050 | 30 50 |0.26 1x15 2x15 4.5

WRGU 2065 | 40 o2 65 |0.34 2x15 3x15 7

WRGU 2080 | 50 | 40 04 21 | 80 [0.42] 15 [3x15(17.5| M3 | 4x15| 10| 95 | 16 | 3.4 |M2x4
WRGU 2095 | 60 95 | 0.5 4x15 5x15 12

WRGU 2110 | 70 110 [0.58 5x15 6x15 14.5

WRGU 2125 | 80 125 |0.66 6x15 7X15 17

WRGU 3055 | 30 55 |0.57 - 1x25 55

WRGU 3080 | 45 80 | 0.8 1x25 2x25 10.5

WRGU 3105 | 60 105 1.03 2%25 3x25 15.5

WRGU 3130 | 75 | 60 [*0.1| 28 | 130 [1.26| 25 |3%25|27.5| M4 | 4x25 | 15 | 205 | 40 | 5.5 [M3x6
WRGU 3155 | 90 1565 [1.49 4x25 5% 25 25.5

WRGU 3180 | 105 180 [1.72 5X25 6x25 30.5

WRGU 3205 | 130 205 |1.95 6x25 7X25 30.5

- ¥4 QM Cross Roller Guide Way
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Accuracy : 4C Accuracy : 4D

=

Unit : mm
Dimensions of the side Dimensions of the bed-surface Basicload ratings Accuracy im
Dyn. Stat.
C

H dxDxh Di mi B () (o0 4C 4D

o
=
o
(7]
(7]
)
o
)
=
@
=
Q
(]
5
<

18| - | - 0.46/0.61| 2 | 4 | WRGU 1025
28| - | - 063(092| 2 | 4 WRGU 1035
38| - | - 0.95(1.53| 2 | 4 WRGU 1045
11 | 5.5 |255x41x25| 4.1 | M2 | M2 | 22 | 48 | 28 | — | 3.5(1.09/1.84| 2 | 5 WRGU 1055
58 | 38 | — 12312141 2 | 5 WRGU 1065
68 | 48 | — 1502751 2 | 5 WRGU 1075
78 | 58 | — 1.63/3.06] 2 | 5 WRGU 1085
25 - | - 0.46(1.08| 2 | 4 | WRGU 2035
40 - | - 0.64/1.63| 2 | 4 | WRGU 2050
5 | - | - 081|217 2 | 5 WRGU 2065
14 | 6.4 | 35x6x35 | 6.0 | M3 | M3 |30 | 70 | 40 | — | & |1.11]325| 2 | & WRGU 2080
85 | 65 | — 1.25|3.79( 2 | 5 WRGU 2095
100 70 | — 1.391434] 3 | 6 | WRGU2110
115| 85 | — 152488 3 | 6 WRGU 2125
3B - | - 2711367 2 | 5 | WRGU 3055
60 | — | - 406611 2 | 6 WRGU 3080
8 | — | - 468|733 3 | 6 WRGU 3105
18.5| 9 | 45x75%5 | 7.5 | M4 | M4 | 40 | 110| - | — | 10 |5.86/9.78| 3 | 6 WRGU 3130
135 — | 85 6.98(122| 3 | 6 WRGU 3155
160 — | 110 8.05(14.7| 3 | 7 WRGU 3180
185| 85 | 135 8.57(15.9| 3 | 7 WRGU 3205
1IN = 0.102kgf

Cross Roller Guide Way Eig:] -
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Cross Roller Guide Way

I WRGU Type

Examples of model number formation

WRGU125
2@ B8 8

Part No. Roller Size Length of Race rail
* Please inquire us for your specially required dimensions & applicaton

Main Dimensions Dimensions of the table-surface
PartNo. Whidth Height Length Mass  Location oftaps onfothe table Tap’s Location onto the side table

W M
Stoke +01 +01 L (ka) B nxF G S mxfi Gt Gz bi bz ti to Six4

WRGU 4085 | 50 85 1.5 = 1x40 10.5
WRGU 4125 | 75 125]2.3 1x40 2X40 18.0
WRGU 4165 | 105 165 | 3.1 2x40 3x40 23.0
WRGU 4205 | 130 80 | 35 205 3.8 i 3x40 b 1 4x40 22:5 30.5 85| = |685] — Msx6
WRGU 4245 | 155 245 4.6 4x40 5x40 38.5
WRGU 4285 | 185 285|5.3 5x40 6x40 43.0
WRGU 6110 | 60 110 3.2 = 1x50 16.0
WRGU 6160 | 95 160 | 4.6 1x50 2X50 23.5
WRGU 6210 | 130 210| 60 250 3x50 31.0
WRGU 6260 | 165|100 | 45 |260| 7.4 | 50 |3x50 | 55 | M6 |4x50|30.0(/38.5| 60 | 92 | 8 |15 |m4x8
WRGU 6310 | 200 310 8.7 4X50 5x50 46.0
WRGU 6360 | 235 360 (10.1 5x50 6x50 §3.5
WRGU 6410 | 265 410 [11.5 650 7x50 63.5
WRGU 9210 | 130 210 12.0 = = 27.0
WRGU 9310 | 180 310(17.6 1x100 1100 52.0
WRGU 9410 | 350 410 |23.2 2x100 2X100 17.0
WRGU 9510 | 450 510 28.8 3x100 3x100 17.0
WRGU 9610 | 550|145| 60 |610 [34.4| 85 [4x100| 105 | M8 [4x100[55.0/17.0| 90 [135| 11 |20 | M4x8
WRGU 9710 | 650 710 140.0 5x100 5x100 17.0
WRGU 9810 | 750 810 |45.6 6x100 6x100 17.0
WRGU 9910 | 850 910 51.2 7x100 7x100 17.0
WRGU 91010 | 950 1010/56.8 8x100 8x100 17.0

- gL/l Cross Roller Guide Way
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MAX. Stroke
- —
e S o 5 S N |
Accuracy : 4C Accuracy : 4D

Unit : mm
Dimensions of the side Dimensions of the bed-surface  Basicloadratings Accuracy
Dyn. Stat. Part No.

C Co
T H dxDxh D1 mi m2 Bz fi (kN) (kN) 4C 4D

o
=
o
(7]
(7]
)
o
)
=
@
=
Q
(]
5
<

65| - | - | — [10]592 810| 2 | 5 | WRGU 4085
80| — | — | — [22.5/885 135 | 3 | 6 | WRGU 4125
120 — | — | — [22.5{115 | 189 | 3 | 7 | WRGU 4165
24 110.5| 55x95%x6 | 9.5| M4 | M4 | 60 |160| 80 | — | — |22.5(140| 243 | 3 | 7 | WRGU 4205
200120 — | — |22.5|/164 | 297 | 3 | 7 | WRGU 4245
240160 — | — |22.5/ 187|361 | 3 | 7 | WRGU 4285
|- - |- [10|164 2273 | 6 | WRGU 6110
140 = | — | — | 10205302 | 3 | 6 | WRGU 6160
190 — (90 | — |10 | 282 | 454 | 3 | 7 | WRGU 6210
240 — |[140| — | 10 | 364|605 | 3 | 7 | WRGU 6260
31 | 13 | 7x11x7 | 11 | M5 | M5 | 60 [290| — |190| — | 10 (388|680 | 4 | 8 | WRGU 6310
340|140|240| — | 10 | 454 832 | 4 | 8 | WRGU 6360
390(190(290| — | 10 |561.7 | 983 | 4 | 8 | WRGU 6410
100 — | — | — | 55 |523 | 758 | 3 | 7 | WRGU 9210
2000 — | — | — | 5581113 | 3 | 7 | WRGU 9310
300 — |[100| — | 55 |81.1] 133 | 4 | 8 | WRGU 9410
400 — |200| — | 55|97 | 171 | 4 | 8 | WRGU 9510
500 100(300| — | 55 | 115 209 | 4 | 9 | WRGU 9610
43116 oape | 14 M8 | M6 ) 90 600 (200|400 | — | 55 | 131 | 246 | 4 | 9 | WRGU 9710
700 | 300|500 |100| 55 | 139 | 265 | 5 | 10 | WRGU 9810
800 [ 400 | 600|200 | 55 | 185 | 303 | 5 | 10 | WRGU 9910
900 | 500|700 {300 | 55 | 169 | 341 | 5 | 10 | WRGU 91010
1IN = 0.102kgf

Cross Roller Guide Way kX! -
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Cross Roller Guide Way

B WRGU-AC Type

Examples of model number formation

!WRGU\hsoHAC\
@ B8 @ o

Part No. Roller Size Length of Race rail
Anti-Creep
* Please inquire us for your specially required dimensions & applicaton

Main Dimensions Dimensions of the table-surface
Part No. M Whidh Height Length Location of taps onfothe table  Tap’s Location onto the side table
Stroke ngII i’\(glj L B nxF G S mxF Gi G2 br t1 Sx4
WRGU 2035 AC | 18 35 0.2 = 1x15 3
WRGU 2050 AC | 30 50 | 0.26 1x15 2X15 4.5
WRGU 2065 AC | 40 65 | 0.34 2x15 3X15 7
WRGU 2080 AC | 50 40 21 80 |0.42 | 15 |3x15[17.5| M3 | 4x15 | 10 | 95 | 16 | 3.4 |M2x4
WRGU 2095 AC | 60 95 0.5 4%15 5X15 12
WRGU 2110 AC | 70 110 | 0.58 5X15 6Xx15 14.5
WRGU 2125 AC | 80 125 | 0.66 6x15 7X15 17
WRGU 3055 AC | 30 55 | 0.57 - 1x25 616
WRGU 3080 AC | 45 80 | 0.8 1X25 2x25 10.5
WRGU 3105 AC | 60 105 | 1.03 2x25 3X25 15.5
WRGU 3130 AC | 75 60 28 | 130 | 1.26 | 25 | 3x25[27.5| M4 | 4X25 | 15| 20.5| 40 | 5.5 |M3x6
WRGU 3155 AC | 90 155 | 1.49 4x25 5X25 25.5
WRGU 3180 AC | 105 180 | 1.72 5%25 6X25 30.5
WRGU 3205 AC | 130 205 | 1.95 6x25 7x25 30.5
WRGU 4085 AC | 50 85 | 1.5 = 1x40 10.5
WRGU 4125 AC | 75 125 | 2.3 1x40 2X40 18.0
WRGU 4165 AC | 105 165 | 3.1 2X40 3x40 23.0
WRGU 4205 AC| 130 | 2 | % | op5 | 3.8 | %0 | axao|*25| MO | axao 2| a05| 2 | 5 M€
WRGU 4245 AC | 155 245 | 4.6 4x40 5X40 38.5
WRGU 4285 AC | 185 485 | 5.3 5X40a 6x40 43.0

- 4k:¥W Cross Roller Guide Way
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A
P —
o) L YT = ]
Accuracy : 4C Accuracy : 4D

Unit: mm

Dimensions of the side Dimensions of the bed-surface Basicloadraings Accuracy /m
Dyn. Stat.

T H dxDxh Di m B ) oy AC 4D

o
=
o
(7]
(7]
)
o
)
=
@
=
Q
(]
5
<

2| = | = 0.46|1.08| 2 | 4 |WRGU 2035 AC

40 | - | - 0.64/1.63| 2 | 4 | WRGU 2050 AC

W= = 0.81217| 2 | 5 | WRGU 2065 AC

14 | 6.4 | 35x6x35 | 6.0 | M3 | M3 |30 | 70 | 40 | — | o [1.11/325] 2 | 5 |WRGU 2080 AC
85 | 55 | — 1.2513.79] 2 | 5 [WRGU 2095 AC

100 70 | = 1.394.34| 3 | 6 [WRGU 2110 AC

115| 85 | — 1.5214.88| 3 | 6 |WRGU 2125AC

3% | - | - 2.71|38.67| 2 | 5 | WRGU 3055 AC

60 | - | — 4.066.11| 2 | 5 | WRGU 3080 AC

85 | — | - 4.68(7.33| 3 | 6 |WRGU 3105AC

18.5| 9 | 45x75x5 | 7.5 | M4 | M4 | 40 |110| — | — | 10 [5.86|9.78| 3 | 6 |WRGU 3130 AC
135| — | 85 6.98(12.2| 3 | 6 | WRGU 3155 AC

160 - [110 8.05|14.7| 3 | 7 |WRGU 3180 AC

185| 85 | 135 8.57|15.9| 3 | 7 |WRGU 3205 AC

65| — | — | 10 |5.92(8.10| 2 | 5 |WRGU 4085 AC

80 | — | — |225/8.85/135| 3 | 6 |WRGU 4125 AC

on |10.5| 55%05%6 | 0.5 | ma | w4 | 60 120 - | — |22.5/11.5/189| 3 | 7 | WRGU 4165 AC
’ 160| 80 | — |22.5/14.0/243| 3 | 7 | WRGU 4205 AC

200|120 | — |22.5(16.4]29.7| 3 | 7 | WRGU 4245 AC

240 (160 | — [22.5(18.7(35.1| 3 | 7 |WRGU 4285 AC

1IN = 0.102kgf

Cross Roller Guide Way k%] -
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Super Ball Bushing

n Super Ball Bushing

WON have begun home production of Super Ball Bushing at the first time in Korea. Super Ball Bushing
for use in heavy load and self-aligning has features as follows.

1. 27 Times longer Travel life

(3 Times Higher Load Capacity) Life  Load capacity
(27X) 3X)

WON Super Ball Bushing affords the designer 27 times longer
travel life than conventional ball bushing with the same as-in-
stalled dimensions due to the high running speed and 3 times
higher dynamic load capacity.

WON Super Ball Bushing consists of hardened steel seg-
mental load bearing plates with precisely ground ball tracks to
be designed a little bigger than the ball diameters for unbeaten
smooth running and high load. As 0.5° Self-Aligning feature .
provides uniform load distribution over the entire row of balls . WON Super Ball Bushing
and therefore prevents life shortening by partial concentrated D Conventional Ball Bushing

ressure.
P Table 1. Comparing Life and Load Capacity

2. 0.5° Self-Aligning

WON Super Ball Bushing automatically compensates for
0.5° Self-Aligning in the axial direction. The outer surface of
the steel load bearing plates is designed with the curved sur-
face. This self-aligning feature allows Super Ball Bushing to
absorb misalignment caused by inaccuracies between ball
bush and shaft so that uniformly distributes load over the en-
tire row of balls. Besides this feature provides smooth entry
and exit of the balls into and out of the load carrying area.
(The Self-Aligning feature requires two Super Ball Bushings
to be mounted on at least one of two shafts of the assembly.)

3. Ease of Replacement

WON Super Ball Bushing is completely interchangeable be-
cause of it's standard dimensions and strict precision con-
trol; SB(JIS standard) for Asian market service and SBE(ISO
standard) for Europe market service.

4. High speed and Fast acceleration
WON Super Ball Bushing guarantees velocity 3m/sec and

acceleration 150m/sec Fig 2. 0.5° of Self-Alignment

- KLl Super Ball Bushing
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5. Ease of Adjusting the radial clearance

When WON Super Ball Bushing is installed into a housing for
adjustable clearance, it’s bearing plates in the radial direction
makes the radial clearance to be easily adjusted for precise
and strict running.
- Adjusting the Zero clearance
After Super Ball Bushing is installed into a housing for ad-
justable clearance, the radial clearance must be reduced by
means of an adjusting screw in the bushing housing until a
slight resistance is felt when the shaft is turned.
In application subject to vibration, the adjusting screw should
be suitably secured against working loose once the desired
clearance has been established.
- Pre-load
If pre-load is required, we recommend that zero clearance
should be established as described above using a dummy
shaft whose diameter is smaller by the amount of the desired
pre-load(u)than the actual guide shaft diameter(d) on which
the linear bushing is to run.

6. Installation cost reduction

WON Super Ball Bushing provides the reduction both the in-
stallation time and cost by the Self-Aligning feature against
errors to be caused by inaccurate machining, mounting errors
or shaft deflection.
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ﬁo ’’’’’’’’’’’ \% + (ZD?égrance

7. Smooth Running

Self-Aligning feature makes easy entry of the balls into the 3
load carrying area. As the bushing and the retainer are made =
of light and durability of abrasion polyamide, the inertia force —[) ——————————— (% =
and the noise are small. Therefore the friction factor of un-

sealed WON Super Ball Bushing using oil as a lubrication
up to 0.001.

Pre-load

Fig 4. Zero Clearance & Pre-load

8. Environmental Temperature

Use at the higher temperature than 100°C reduces the travel-
ing life. (See Temperature factor of the page A-4.)

Super Ball Bushing k¥4 -



Super Ball Bushing

Super Ball Bushing Type

1. Asian Standard

SB Bearing SBO Bearing

SHW Block SH-A Block SHO Block

R swecarsisig
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2. European Standard

SBE Bearing SBEO Bearing CS Block

=

R

R, S
CS—A Block CSW Block CSW-A Block §
Z
@ .
CSO Block CSO-A Block CSOW Block
-
-
CSOW-A Block

3. Inch Standard

SBA Bearing SBAO Bearing

Super Ball Bushing k] -




Super Ball Bushing

Life Span

As long as the linear system is reciprocated while being loaded, continuous stress acts on the linear
system to cause ‘flaking’ on the rolling bodies and raceway surface because of material fatigue.
The traveling distance of linear system until the first flaking occurs is called the life of the system.

1. Basic Dynamic Load Rating (C)

The term is arrived at based on an evaluation of a number of identical linear systems individually run in
the same conditions. If 90% of them can run with the load(with a constant value in a constant direction)
for a distance of 50x10° meters without damage caused by rolling fatigue. This is the basis of this rating.

2. Hardness factor (fH)

The shaft must be sufficiently hardened when a side o
bushing is used. If not properly hardened, permiss- 0.9
ible load is lowered and the life of the bushing willbe | _ "o
shortened. If the temperature of the linear systems (<
exceeds 100°C, the rating life will be shortened. g 0: 6
2 04
C 3 T o3
|—=( 'fH'fT'fD)' 50(km) T o2
P 0.1
L :Running distance life (km) 60 5; 40H 30 | 2010
C :Basic dynamic load rating (N) aceway Hardness HrC
T :Basic dynamic torque (N-m) Fig 5. Hardness factor (fx)
P : Applied load (N)
fu : Hardness factor(fig 5.)
fr : Temperature factor(fig 6.) 1o
fo : Load direction factor(fig 8.) £ 09
‘g"g 0.8
E 0.7
-10° g
Lh= L—10 ( h r) o} 0.6
2X Qs X n1X60 g
2 05
Lh : Service life (hr) 100 50 200 750
Ig‘ : gtunEmE dlst;nce life (Izm; Linear motion system temperature °C
s : Stroke Leng m
)

nt : Number of strokes per minute ~ (0.p.m Fig 6. Temperature factor (fr)

- L[Vl Super Ball Bushing
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3. Temperature factor (1)

If the temperature of the linear system exceeds 100°C, the
rating life span will be shortened. (fig 6.) Wax Min

} Max

{ /Min y
4. Load direction factor (fD) m
The stated load capacities in dimension table are valid for B g\u %

installation in ‘min’ position. (fig 7.) If the load is acting in any
other direction, these load capacities must be changed by
factor ‘C’ and ‘CO’ as (fig 8.)

Fig 7. Direction of load and load capacity

Closed type
2
3
180 E
E’.
SB16 SB20 SB25 <SB30 SB40  SB50
SBE16 SBE20 SBE25 SBE30 SBE40 SBE50
Open type

210

SBO16 SBO20 SBO25 SBO30 SBO40  SBOSO

SBEO16 SBEOC20 SBEO25 SBEO30 SBEO40 SBEO50

Fig 8. Load director and factor

5. Basic Static Load Rating (Co)

This term defines a static load such that, at the contacting position where the maximum stress is exceeded,
the sum of the permanent defomation of the rolling plane is 0.0001 time of the diameter of the rolling
elements. If inertia force exceeds the Static Load Co by vibration, shock or high speed, the linear motion
would be rough as well as the life would be very reduced. Thus, these points should be paid attention to.

Super Ball Bushing E&EX] -
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Super Ball Bushing

6. Housing and Shaft tolerance

Housing is essential to use WON Super Ball Bushing and service life and accuracy is affected by the
inner tolerance of housing.
You can refer to table 2~7 about housing and shaft tolerance to use Super Ball Bushing.

Housing tolerance

Table 2. Asian type Unit : mm

SB 25 SB 30
45 60

SBE 20 SBE 25

Shaft tolerance

Table 5. Asian type Unit : mm
SB 30

45 60
0
-0.016
Table 6. European type Unit : mm
Part No. SBE 25 SBE 30 SBE 40 SBE 50
50
Table 7. INCH type Unit : mm
Part No. SBA4 SBA6 SBA8 SBA10 SBA12 SBA16 SBA20 SBA24

1.5

I = I
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n Assembly

WON Super Ball Bushing is very precise so it must be handled with meticulous care. Use of a jig(see
illustration) is recommended for insertion into a housing and Care should be taken not to exert pressure
on the ball reatainer or seals.

The edge of the housing bore must be charmfered as well as the ends of the shaft are also chamfered.
And the WON Super Bushing is not tilted when it is pushed onto the shaft.

Reducing load capacity in short-stroke application

In short stroke application the service life of the WON shafts is shorter than that of the Super Ball Bush-
ing. For this reason the life can be shorten up to about 70% by the stroke.
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I SB type

uper Ball Bushing

Asian Super Ball Bushing

Closed type

B1
B
Unit : mm
Part No. Dimensions No Basic Load Ratings
Without ~ With Wit ENEE
Seal One Seal Two Seal
SB16 | SB16U | SB 16UU | 28 27 37 | 26.5| 1.6 16 5 | 1240 | 800 | 34
SB 20 SB 20U |SB20UU | 32 | 30.5| 42 | 305 1.6 20 6 2280 | 1400 | 58
SB 25 SB 25U | SB 25UU | 40 38 59 4 1.85 | 25 6 3980 | 2465 | 120
SB 30 | SB 30U | SB 30UU | 45 43 64 | 445| 1.85 | 30 6 4420 | 2800 | 148
SB 40 | SB 40U | SB 40UU | 60 57 80 | 60.5| 2.1 40 6 8980 | 5460 | 314
IN = 0.102kgf

_ R swecatisig



I SBO type
Asian Super Ball Bushing

Open type

30’

30’

WON ST CO., LTD.

WON

(2]
c
°
@
=
o
L
v )
c
@
=
=]
@

Unit : mm
Part No. Dimensions Angle Shaft No. Basic Load Ratings
. . . Ball dyn. stat. i
WSIt(re]:IUt OnvémSheaI Tw\f)VItSheaI B B B 6 d rows ﬁ (CN(; W‘(aé%ht
SBO 16 | SBO 16U |SBO 16UU| 28 | 27 | 37 |26.5/ 1.6 | 11 | 60° | 16 | 4 | 1410 | 960 | 26
SBO 20 | SBO 20U |SBO 20UU| 32 |30.5/ 42 |30.5 1.6 | 11 | 60° | 20 | 5 |2300 1430 | 48
SBO 25 | SBO 25U [SBO 25UU| 40 | 38 | 59 | 41 |1.85/125|60° | 25 | 5 |4030 | 2540 | 100
SBO 30 | SBO 30U |SBO 30UU| 45 | 43 | 64 44.5/1.85| 156 | 60" | 30 | 5 |4475 2890 | 122
SBO 40 | SBO 40U [SBO 40UU| 60 | 57 | 80 |60.5 2.1 | 20 | 60° | 40 | 5 | 9100 | 5625 | 262
1N = 0.102kgf

T s [
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Super Ball Bushing

I SH type
Asian Super Ball Bushing Block

Closed type(with 1pc of SB)

4-S, L
C=+0.2
N [ 1
= =
- T iSa}
O] < 'cl
| i
4-@8S,

Unit : mm
Dimensions Mounting Dimensions ~ Shaft Basic Load Ratings
dyn. stat.

EWLFGTBCK S S COW‘("Q’“
(N) 9)

SH 16UU | 28 | 19 | 25 | 50 | 44 38.532.5 9 | 36| 34| 7 |M5|4.3| 12 | 16 | 1225 | 637 | 148

SH 20UU| 32| 21 | 27 | 54 | 50| 41 | 35| 11 | 40| 40| 7 |M6|5.2| 12 | 20 | 2303| 1225 | 198

SH 25UU | 40| 26 | 38 | 76 | 67 |51.5| 42 | 12 | 54 | 50| 11 | M8| 7 | 18 | 25 | 4312 | 2058 | 472

SH 30UU| 45| 30| 39| 78 | 72 |59.5 49 | 15 | 58 | 58 | 10 | M8| 7 | 18 | 30 | 4802 2548 | 589

SH 40UU| 60| 40| 51 |102| 90| 78 | 62 | 20| 80| 60| 11 |M10/8.7| 25| 40 | 9310 | 4312 | 1225

SH 50UU| 80| 52 | 61 [122|110|102| 80 | 25 |100| 80| 11 |[M10/8.7| 25| 50 |13132| 6468 | 2420

N = 0.102kgf

I - I
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I SHW type
Asian Super Ball Bushing Block

Double Closed type(with 2pcs of SB)

W  4-8, L

K, B+0.2 | ‘ C+0.2 ‘ 1)
=
| VN | | -
/ o . . )
=S | | 5
" H : + | =
© ST 'ol &
=
| | >
| | <

4-3S,

Unit : mm
Dimensions Mounting Dimensions ~ Shaft Basic Load Rafings

dyn. stat.
D h EWLF GT B C S1 S2 d € Co

weight
N N 9

SHW16UU | 28 | 19 | 25| 50 | 85(38.532.5 9 | 36|60 | 7 |M5|4.3 12| 16 | 1989 | 1274 | 308

SHW?20UU| 32| 21 | 27 | 54| 96| 41 | 35 | 11 |40 70| 7 |M6|5.2| 12 | 20 | 3734 | 2450 | 422

SHW 25UU | 40 | 25 | 38 | 76 |130/51.5| 42 | 12 | 54 |100| 11 |M8| 7 |18 | 25 | 6987 | 4116 | 972

SHW 30UU| 45| 30 | 39| 78 |140|59.5 49 | 15 | 58 (110 | 10 'M8| 7 | 18 | 30 | 7781 | 5096 | 1180

SHW 40UU| 60 | 40 | 51 |102|175| 78 | 62 | 20 | 80 |140| 11 |M10|8.7| 25| 40 |15092| 8624 | 2461

IN = 0.102kgf

T < [
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Super Ball Bushing

I SH-Atype
Asian Super Ball Bushing Block

Closed adjustable clearance type(with 1pc of SB)

4-8, L
C+0.2
. | |
S S N
+ T ‘ e
R -
4-@8S,

Unit : mm

Dimensions Mounting Dimensions ~ Shaft Basic Load Ratings

dyn.  stat.

EWLFGTBCKS1SszCCo()
N N 9

weight

SH 16AUU | 28 | 19 | 25| 50 |44 [385/325| 9 | 36| 34 | 7 |M5|4.3| 12 | 16 | 1225 | 637 | 160

SH 20AUU| 32 | 21| 27 | 54|50 | 41|35 |11 | 40| 40| 7 |M6|5.2| 12 | 20 | 2303| 1225 | 218

SH 25AUU |40 | 26 | 38 | 76 | 67 |515 42 |12 | 54 | 50 | 11 | M8| 7 | 18 | 25 | 4312 | 2058| 490

SH 30AUU| 45 | 30| 39 | 78| 72 595/ 49 |15 | 58 | 58 | 10 | M8| 7 | 18 | 30 | 4802 2548 610

SH 40AUU| 60 | 40| 51102|90 | 78 |62 |20 | 80 | 60 | 11 |M10| 8.7 | 25| 40 | 9310 | 4312 | 1200

SH 50AUU| 80 | 52| 61 |122|110(102| 80 | 25 [100| 80 | 11 |M10| 8.7 | 25| 50 |13132| 6468 -

IN = 0.102kgf

I - I



WON ST CO., LTD. waN

I SHO type
Asian Super Ball Bushing Block

Open type(with 1pc of SBO)

Jﬁ
|
d

(2]
c
°
@
=
o
L
v )
c
@
=
=]
@

Unit : mm
Dimensions Mounting Dimensions  Shaft  Basic Load Ratings
dyn. stat. Wweight

h EW L F T h B CKS ¢ d C C
(N) (N)

SHO 16UU | 28 | 20 22.5/45 |45 33| 9 | 11 |60°| 32|30 |6.5|M5 |12 | 16 | 1372 | 754 | 124

SHO 20UU| 32 | 23 | 24 |48 |50 |39 | 11 | 11 |60° 35|35 |6.5 /M6 |12 | 20 | 2332 | 1244 | 178

SHO 25UU| 40 | 27 | 30 |60 | 65 | 47 | 14 [12.5/60° 40 | 40 | 10 (M6 | 12 | 25 | 4351 | 2097 | 352

SHO 30UU| 45 |33 |35 |70 | 70 | 56 | 15 | 15 |60° 50 | 50 | 10 |[M8 | 18 | 30 | 4851 | 2997 | 507

SHO 40UU| 60 | 42 | 45 |90 | 90 | 72 | 20 | 20 | 60°| 65 | 65 [12.5M10/ 20 | 40 | 9408 | 4410 | 1055

IN = 0.102kgf

T <o [



S

I SBE type

European Super Ball Bushing

Closed type

uper Ball Bushing

Unit : mm
Part No. Dimensions Basic Load Ratings
ight
without  without  without L O
D1 B B1 c Co (9
Seal  One Seal Two Seal N (N
SBE 16 | SBE 16U |SBE 16UU | 26 249 | 36 | 246 | 1.3 16 1140 | 710 26
SBE 20 | SBE 20U |SBE 20UU| 32 30.5| 45 | 31.2 | 1.6 20 2280 | 1400 | 60
SBE 25 | SBE 25U |SBE 25UU| 40 | 385 | 58 | 43.7 | 1.85 25 4280 | 2740 | 120
SBE 30 | SBE 30U |SBE 30UU| 47 | 445 | 68 | 51.7 | 1.85 30 5020 | 3365 | 184
SBE 40 | SBE 40U |SBE 40UU| 62 585 | 80 | 60.3| 2.15 40 8980 | 5460 | 342
SBE 50 | SBE 50U |SBE 50UU| 75 71.5 | 100 | 77.3 | 2.65 | 50 12965 | 7940 | 586
1N = 0.102kgf
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ll SBEO type
European Super Ball Bushing

Open type

o

™ 4
3

2 B
z
(2]
=
=}
«

Unit : mm
Part No. Dimensions Angle Shaft o, BasicLoad Ratings

Bal dyn. stat. W‘(}‘%’“
Dir B Bi1 B2 8 d rws C 9
N

without without  without
Seal One Seal Two Seal

SBEO 16 | SBEO 16U |SBEO 16UU| 26 |24.9) 36 (24.6/ 1.3 | 9 | 68 | 16 | 4 |1330 | 910 20

SBEO 20 | SBEO 20U |SBEO 20UU| 32 |30.5 45 [31.2 1.6 | 9 |55 | 20 | 5 | 2310 | 1445 | 50

SBEO 25 | SBEO 25U |SBEO 25UU| 40 |38.5| 58 |43.7(1.85(11.5| 57° | 25 | 5 |4330 | 2820 | 100

SBEO 30 | SBEO 30U|SBEO 30UU| 47 |44.5 68 |51.7 /1.85| 14 | 57° | 30 | 5 |5080 | 3460 | 154

SBEO 40 | SBEO 40U|SBEO 40UU| 62 |58.5 80 [60.3/2.15(19.5| 56° | 40 | 5 |9095 | 5625 | 286

SBEO 50 | SBEO 50U |SBEO 50UU| 75 |71.5| 100 |77.3|2.65|22.5| 54° | 50 | 5 |13130 | 8175 | 486

IN = 0.102kgf

T ot [
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I CS type

European Super Ball Bushing Block

Closed type(with 1pc of SBE)

N

4-8, W
K. B#0.2
= ——
Qo ©
o
+ O]
<o
4-S.

L

Unit : mm
Dimensions Mounting Dimensions  Shaft o, BasicLoad Rafings
Ball dyn. stat. weight
Dh EWILTFGT B C K b S1 S d rows C) Co (9)
N
CS 16UU _
CS 16UU-B 2622 |265/53 4314212910 | 40| 26 |6.5| 13 | M6 M5 16 | 5 [1176 | 607 | 204
CS 200U -
CS 20UU-B 32/25|30 /60|54 (50|34 |12 | 45|32 |7.5| 18 | M8 M6 20 | 6 |2352| 1254 | 340
CS 250U -
CS 25UU-B 40130(39 |78 |67|60/40(15 60|40 9 | 22 [M10 8 25 | 6 | 4508 2195 | 636
CS 30UU —
CS 30UU-B 47135 1435/87 |79 7048 |17 | 68 | 45 9.5| 22 |[M10 8 30 | 6 |5586| 2959 | 970
CS 40UU -
" CS 40UU-B | Ve 1740
CS 40UU-B 62|45 |54 108/ 91|90 |62 |22 | 86| 58 | 11 | 26 [M12 M10 40 | 6 |9310| 4312
wﬁ 50 |66 |132/113/105/68 | 25 108| 50 | 12 | 34 M6/ | 50 | 6 (13720 6762 | 2922
CS 50UU-B Mi2
1IN = 0.102kgf
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I CS-Atype
European Super Ball Bushing Block

Closed adjustable clearance type(with 1pc of SBE)

W 4-8,
K, B*0.2
‘/ )
=
puua 3
o g @
7 © — B
<o us]
=
(2]
-1 =
=
«
4-S,

Unit : mm
Mounting Dimensions ~ Shaft o, BasicLoad Ratings
Ball dyn. stat. weight

C Co (9)

N)
%26 22 |265/53 43|42 (29 (10| 40 | 26 |6.5| 13 Meﬁ 16 | 5 | 1176 | 607 | 192
%32 25|30(60 |54 |50 (34 12| 45|32 |7.5|18 M8ﬁ 20| 6 | 2352| 1254 | 322
%40 30(39|78|67|60|40|15| 60|40 9 |22 M1OW 25 | 6 | 4508 2195 | 632
%47 35143587 |79 |70 |48 |17 | 68 | 45 |19.5| 22 M10ﬁ 30| 6 | 5586/ 2959 | 965
%62 45|54 1108|9190 |62 |22 | 86 | 58 | 11 | 26 M12ﬁ 40| 6 | 9310| 4312 | 1736
%75 50|66 132(113105/68 | 25 |108| 50 | 12 | 34 M16ﬁ 50 | 6 |13720] 6762 | 2910

IN = 0.102kgf

T <-; [



e ———————

Super Ball Bushing

I CSW type
European Super Ball Bushing Block

Double closed type(with 2pcs of SBE)

E

Unit : mm
Dimensions Mounting Dimensions Shaft o, BasicLoad Ratings
Part No. Bal dyn. stat. weight
DhEWLFGTBCK b S S dmows C Co (9
(N) (N)
CSW 16UU _
SRR 22 (26553 |84 |42 (29 [10 | 40 | 64 [6.5| 13 | M6 v 16 | 5 | 1911 | 1215 | 380
CSW 20UU _
CSW 20UU-B 32(25(30|60(104/50|34 (12 | 45|76 |7.5| 18 | M8 M6 20| 6 | 3812 |2508| 640
CSW 25UU _
"CSW 25UU-B | — 1248
CSW 25UU-B 4013039 |78 130/60|40 (15 | 60| 94| 9 | 22 M10 M8 25| 6 | 7310 | 4390
CSW 30uUU _
"CSW 30UU-B| — 1890
CSW 30UU-B 47|35 (43587 (15270 |48 |17 | 68 |106|9.5| 22 |[M10 VB 30| 6 | 9055|5919
CSW 40UU _
"CSW 40UU-B | — 3404
CSW 40UL—g | 624554 [108[176/ 9062 22 | 86 |124) 11 | 26 |M12[ | 40 | 6 |15092 8624
CSW 50UU -
CSW 50UU-B | i 5856
CSW 50UU-B 75|50 |66 132]224/105/68 |25 [108|160| 12 | 35 |[M16 M12 50 | 6 |2224613524| 58

N = 0.102kgf

- P1IZ.W Super Ball Bushing
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B csw-Atype
European Super Ball Bushing Block

Double closed adjustable clearance type(with 2pcs of SBE)

W 4-S, L

K, B*0.2 C+0.2
| | | £
S
U t T N I
- HEE Il _ il =
of L | 5 — B
L w — e — o —
[ vy}
I (=
(2]
& © =
]
«Q

Unit : mm

Dimensions Mounting Dimensions  Shaft o, BasicLoad Ratings
Bal dyn. stat. weight

DhEWLFGTBCKWDb S S2 dmow C Co (9
(N) (N

CSWIOAN o6 |22 |o65|53| 84 (42 29|10 | 40| 64 6.5[ 12 | Ms | 16 | 5 | 1911 | 1215 | 364
CSW 16AUU-B b
CSW20AW_| 45 |55130/60 10450 (34|12 | 45| 76 |7.5| 18 | MBI~ 20 | 6 | 3812 | 2568| 614
CSW 20AUU-B e
COW25AW 145 |30/ 39|78 130/60| 40|15 | 60| 94| 9 | 25 10— 25 | 6 |7310 | 4390| 1212
CSW 25AUU-B 5
(OSWI0AW._| 17 |35 1435 87 152,70 |48 17 | 68[106/9.5 25 MI0|—| 30 | 6 | 9055 5019 | 1252
CSW 30AUU-B e
W ARl 45|54 108176(90 | 62|22 | 86 |124] 11 | 25 12— 40| 6 [15092 8624|3310
CSW 40AUU-B Ll
CWS0AW_175 |50/ 66 132224105 68| 25 |108[160| 12 | 35 |M16|—1 50 | 6 22246 13524|5856
CSW 50AUU-B L2

1N = 0.102kgf

T s [
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Super Ball Bushing

I CSO type
European Super Ball Bushing Block

Open type(with 1pc of SBEO)

Et0.0Z‘
W 4-S, L
K_ B#0.2 / C+0.2
| N/ [ ]
gﬂ IENE- [
+ T ¥ + a2 L
1 | . e
[ Lh‘ [ ! [
P 4-8.
B Type Unit : mm

Dimensions Mounting Dimensions Shaft o, BasicLoad Rafings
Bal dyn. stat. weight

DhEWLTFTHhh®6BCKWDbS S2 D mow C Co (9
(N) (N

_CSOBUU. 16150 065 53| 43|35 | 8 | 9 687 40|26|65(13| MBI 16 | 4 | 1332 | 715 | 160
CSO 16UU-B : - 5
€S0 20UU -

Tam o 21322 4142 P [ 2
50 20uup 32|25/ 30605 10| 9 5545/ 32|75/18 MBI 20 | 5 | 2371 | 1274 | 280
€SO 250U -

“cso 25008 |4 L ’ v 552
G50 25005 |40|30| 39|78 67 | 5113 |11.5|57° 60|40| 9 |22|MIO 1 25 | 5 | 4557 | 2234

_CSO80UU. |\ 135 435 87| 79 |60 |15 | 14 |57°| 68| 45|9.5| 22 M0~ 30 | 5 | 5644 | 3018 | 846
CSO 30UU-B . g M8

_C8040W | 145 | 54 l108| 91 | 77 | 20 195|567 | 86|58 11 |26|Mi2k | 40 | 5 | 9398 | 4410 | 1516
CSO 40UU-B - M10
CSO 50UU _

£SO 50UU-B | ’ — 2546
50 s0UL_s |75 50| 68132/113| 88| 25 22554° 10850 12| 34 |M16_| 50 | 5 |13857 6860

N = 0.102kgf

_ B secarsisig
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P cso-Atype
European Super Ball Bushing Block

Open adjustable clearance type(with 1pc of SBEO)

E+0.02,

L
Cc+0.2 w
=
he)
R :
(V] N o
& & 2

o o

H H —1 B
c F=t [ O -Ol %
-y _ >
! 1 <

Unit : mm
Dimensions Mounting Dimensions  Shaft o, BasicLoad Ratings
Bal dyn. stat. weight

DhEWLF ht ® B C K b S S2 Dpw C Co (9
(N)

(N)
CSO 16AUU _
50 AL | 26| 22(265/53 4335 | 8 | 9 |68'/402665 13 M6 | 16 | 4 | 1332 715 | 158
%32 253060 54 42|10 | 9 65745 32|7.5/18 Msﬁ 20 | 5| 2371 | 1274 | 277
%40 3039 78| 67|51 13 1155760 (40| 9 |22 M10ﬁ o5 | 5 | 4557| 2034 | 548
%47 35435 87 | 79 60|15 | 14 |57° |68 |45|9.5|22 M10ﬁ 30| 5 | 5644 3018 | 840
%62 45|54 108| 91 77 |20 |195|56° |86 | 58| 11|26 M12W 40| 5 | 9398 4410 | 1510
% 75|50 | 66 132|113 88 |25 225 54°[108/50 | 12 |34 M16ﬁ 50 | 5 | 13857/ 6860 2535

N = 0.102kgf

T - [
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Super Ball Bushing

CSOW type
European Super Ball Bushing Block

Double open type(with 2pcs of SBEO)

E+0.02 |

h+0.02

h+0.02

B 20:

|

|

|

|

|
]

Unit : mm

Dimensions Mounting Dimensions Shaft o, Basic Load Retings
Part No. Bal dyn. stat. Wweight
DhEWLTFTHh®BGCEKTU DS S2d rom Co (@
N (N)
CSOW 16UU ) =
csow 1euu-p 28|22 %6553 8435 | 10| © |68 40|64 65 13 M6 |16 | 4 | 2195 | 1430 | 338
CSOW 20UU i B
oW 200u_p 32| 25|30|60104|42 | 12| © |55° 45|76 |75/18 8|1 20| 5 | 3871 | 2548 552
CSOW 25UU _

4013039 |78 [130| 51| 15 [11.5/57° 6094 | 9 |22 MI0——| 25| 5 | 9408 | 4468 | 1092
CSOW 25UU-B e
CSOW 30UU _

© CSOW 30UU-B| ’ 5 o 1656
oW 300U 17|35 435 87 [162/60 | 17 14 57" 68/106/9.522 M0 1 30| 5 | 9212 | 6036
CSOW 40UU -

" Csow 40UU-8 F 1t — 3062
oW 200u-p 52| 45|84 108[176| 77 | 22 19.5/56"| 86 124/ 11 |26 |M12, | 40| 5 | 15288 8820
CSOW 50UU -

" CSOW 50UU-B ] — 5042
csow souuTp 75| 50|66 132(224 |88 | 25 22.554° 108160 12 35 M6, | 50| 5 | 21854 13720

N = 0.102kgf

Super Ball Bushing
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I CSOW-A type
European Super Ball Bushing Block

Double Open adjustable clearance type(with 2pcs of SBEO)

L
‘ C+0.2 ‘ (cD
©
| | :
@
[N [N f f vy}
o o | | o)
o o [ S [ -
+ + ‘ g ‘ g-"
< B /Y T | O I 1 »n
| | =
& Y 5
! | @

Unit : mm
Dimensions Mounting Dimensions No, BasicLoad Ratings
Part No. Shaft Ball dyn. stat. Weight

DhEWLTFTHhhE®BGCKS S S dmos C C 0
(N) (N)

CSOW 16AUU =
06|22 2 i Ve 2
csow 6auu<s | 28 6.553 843510 9 |68'|4064 /65 13|M6| | 16 | 4 | 2195 | 1430 | 330

CSOW 20| | 55130/ 60 [104] 42 |12 | 9 |55°|45| 76|75/ 18 |M8|-—| 20 | 5 | 3871 | 2548 | 540
CSOW 20AUU-B ' M6

CSOW 25AUU -
S740 30|39 |78(130| 51 [15 |11.5|57° (60|94 | 9 |22 |MI0—— 25 | 5 | 9408| 4468 | 1080
CSOW 25AUU-B M8

CSOW 30AUU . -
mzﬂ 35143587 |162(60 |17 |14 |57°|68(106/9.5| 22 M10M8 30| 5 | 9212 | 6036 | 1645

CSOW 40AUU . L=
N AR 62 | 45|54 108|176 | 77 | 22 [195|56° |86 [124| 11 | 26 M12M10

CSOW 50AUU ) —
T CSOW 50AUU-B | 75 50|66 132|224 |88 | 25 225547 (108/160| 12 | 35 M16M12

40| 5 | 15288| 8820 | 3045

50 | 5 | 21854| 13720 (5030

N = 0.102kgf

T <o [



Super Ball Bushing

P sBAtype P sBAO type
Inch Super Ball Bushing Inch Super Ball Bushing

Unit : mm
No. \vei No. \wei Shaft d Dimensions
PartNo. Bal "9 parino. al VEGM D B
ows  (N) ows  (N) (inch) tolerance(inch) (inch)  (inch) tolerance(inch)
0 0
SBA4 | 4 | 0.04 = = s 0.25 -0.0005 0.5 0.75 -0.015
SBA6 | 4 | 0.06 = - - 0.375 0 0.625 | 0.875 0
' ’ -0.0005 ’ ' -0.015
0 0
SBA8 |4 | 0.19 | SBAO8 |3 | 0.15 | 0.5 -0.0005 0875 | 1.25 002
0 0
SBA10 | 5 | 046 | SBAO10| 4  0.37 | 0.625 -0.0005 1.125 1.5 002
0 0
SBA12 | 6 | 0.55 | SBAO12 | 5 | 045 | 0.75 -0.0005 1.25 1.625 -0.02
0 0
SBA16 | 6 | 1.18 | SBAO16 | 5 @ 0.98 1 -0.0005 1.6625 | 2.25 -0.02
0 0
SBA20 | 6 | 216 | SBAO20 | 5 | 1.86 | 1.25 -0.0005 2 2.625 -0.025
0 0
SBA24 | 6 | 3.34 | SBAO24 | 5 284 1.5 -0.0005 2.375 3 -0.03

Note(1) the upper value in basic load ratings is for SBA series, the lower value is for SBAO series. IN = 0.102kgf

- Al Super Ball Bushing
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2
©
@
SBAO8 SBAO10 SBAO12 ~ SBAO24 o
Unit : mm ;
Grease inlet Ball  Basic Load Rating(1) 5:,_
B1 tolerance B2 D1 F € J  diameter dyn.  stat. 2
(inch) (inch) (inch) (inch) (inch) (inch)  C{N) Co(N)
0
SBA4 0015 0.039 |0.4687 - - - - 1/4 255 150
0
SBA6 0015 0.039 | 0.588 - - - - 116 | 390 260
0 895 570
SBA8 0.0459 | 0.8209 | 0.313 | 0.136 | 0.625 ThruHole| 3/32
-0.02 1050 | 710
0 1480 | 830
SBA10 0.0559 | 1.059 | 0.375 | 0.105 | 0.125 | 0.039 | 1/8
-0.02 2080 | 1370
0 2255 | 1395
SBA12 0.0559 | 1.176 | 0.438 | 0.136 | 0.125 | 0.059 1/8
-0.02 2470 | 1600
0 3990 | 2465
SBA16 0.0679 | 1.4687 | 0.563 | 0.136 | 0.125 | 0.047 | 5/32
-0.02 4630 | 3070
0 5470 | 3175
SBA20 0.0679 | 1.8859 | 0.625 | 0.201 | 0.1875 | 0.09 | 3/16
-0.025 6430 | 4040
0 7640 | 4345
SBA24 0.0859 | 2.2389 | 0.75 | 0.201 | 0.1875 | 0.09 | 7/32
-0.03 8990 | 5530

IN = 0.102kgf

Super Ball Bushing 4kl -
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Linear Ball Bushing
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Linear Ball Bushing

n Linear Ball Bushing

WON Linear Ball Bushing, LM type, is the linear motion system with unlimited stroke by being applied
with LM shaft. Because of the point contact between Balls and LM shaft, the minimum friction can be
acquired and can provide you the high-precision motion.

1. Components and Features

As shown in Fig 1. WON Linear Ball Bushing provides the alignment of the balls toward the LM shaft
by the single retainer and cylindrical shape of raceway. Outer sleeve is made of high-carbon chromium
bearing steel, and does heat treatment and then inner and outer grinding process are applied.

2. Interchangeability
The dimensions of WON Linear Ball Bushing are standardized to have full interchangeability. LM shaft
is provided with the cylindrical grinding to have high precision fitting clearance.

3. Rigidity Outer Sleeve
Hardened and precisely ground outer sleeve is made of bearing steel, and can be directly assembled
with the needle bearing on outer surface.

4. High precision Retainer
The single body retainer guides 4~6 ball circuits, and it gives the precision guiding against the balls
moving direction and smooth motion.

5. Application

WON Linear Ball Bushing is widely used in precision equipments; computer and peripheral equipments,
measuring equipments, auto recording equipments, 3D measuring equipments, and linear motion system
in machine for mass production; multi-axis drilling machines, punching process, tool grinders, auto-gas
cutters, printing machines, card selectors, food packing machines, etc.

Hardened and
Load gg?ﬁlr?agow ground outer sleeve
carrying row 9
LM Shaft
Retainer Ball % Rataining ij End sea!
ring

Fig 1. Linear Ball Bushing

- yAU'W Linear Ball Bushing




Types and Characteristics
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Classification Type Shape and Feature
Standard - Cylindrical shape with precision
LM dimension for smoother linear
LME movement.
Open - One ball circuit is removed from
Type standard type which provides
the maximum rigidity and stiff-
LMoOP ness when combined with Sup-
LMEoOP port Rail Unit.
Adjustable
Clearance - Outer sleeve is slotted in the
Type axial direction to be adjustable
the clearance between sharft
LMoAJ and Linear Ball Bushing.
LMEoAJ
Long -Two retainers are installed in
Type Long type (Double-wide type)
LMoL of outer cylinder for severe mo-
LMEoL ment loads.

Linear Ball Bushing

215 [



Linear Ball Bushing

Classification

Type

Round
Type

LMF

Shape and Feature

- Round Flange Type with mount-
ing holes.

- Easier and more compact in-
stallation

Square
Type

LMK

- Square Flange
mounting holes.
- More compact design is avail-
able due to the lower center

height.

Type with

Two Side
Cut
Flange
Type

LMH

- Two Side Cut Flange Type with
mounting holes.

Flanged
Long
Type

LMFoL
LMKaoL

©r
e
o7
g

-Two retainers are installed in
Long type (Double-wide type)
of outer cylinder for severe mo-
ment loads.

Linear Ball Bushing

B 26
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Part Number

LM|[O) O020)O0/uU) 00

WON Linear Ball Bushing Type
- :Closed type
OP : Open type
Model AJ :Adjustable type

- : Standard Series
E : European Series

Seal

- :No Seal

U :Seal on one side
UU : Seals on both sides

Flange Option Type
- :No Flange -XpStandard

F : Round Type : »
K : Square Type L : Long(Double-wide)

H: Two Side Cut Type Outer Diameter of Shaft

1. Standard Tolerance

The tolerance of inner constant diameter, outside diameter, and length on Linear Ball Bushing are spe-
cified on the tables at from 14pages in this catalog, and inner contact diameter and outer diameter for
adjustable and open types represents the diameters before being slotted.
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2. Load Rating & Travel Life

The load rating of WON Linear Ball Bushing can be affected by the ball position against the load. The
basic load rating on the table is that of Linear Ball Bushing when ball circuit is just beneath the load. As
shown in Fig 2. If the balls are located in symmetrical position against the load, the load rating will be
increased and the travel life will be extended.

L :Travel life (km)
L100 : Travel life (km)
L =( fn-fc-fr  C )3>< 50 C  :Basic dynamic load rating E“;
fw P C1o0 : Basic dynamic load rating ()
P :Applied load
3 fH  : Hardness factor
Lioo= ( %\zﬁ x %) ) x100 fw : Load coefficient

fc  : Contact factor
fr  : Temperature factor

Linear Ball Bushing Wil -
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Linear Ball Bushing

Fig 2. Load ratings and Ball position

Ball position No. of Ball position No. of Ball position

a Ball Ball
Rows Max Loadraing Min.Loadrating Rows Max.Loadrating Min.Loadrating Rows Max. Loadrating Min. Load rating

i
3
272
F=1.26XC F=C

C : refer to dimensions table

GO

£

Q=

oS,
l!?} —

F=1.41XC

« If a Linear Ball Bushing or two Linear Ball Bushings are applied by the the moment load, the calculation
of the equivalent radial load is required.

Pu : Eqivalent radial load (N)
(when the moment is applied)
Pu=K-M K : Equivalent factor (Refer to table 1~3)
M : Applied moment (N - mm)

Pu should be up to basic load rating

« If the moment load and the radial load are applied, the travel life can be calculated by the sum of the
moment load and the radial load. From the above equations, the stroke and number of strokes per
minute are constant, the travel life can be calculated by the following equation.

Lh : Travel life (hr)

. L x 10° (s : Stroke (m)
L= x 0s X N1 X 60 L :Rated life (Km)
)

nt : Number of strokes per minute(o.p.m

» When short stroke is applied, travel life is calculated by basic dynamic load rating multiplied factor Kc
on Fig 3.

3. Calculation Example

The Maximum applied load and the travel life are the most important tactors for choosing a proper size
of Linear Ball Bushing. Belows are the sample calculations of the expecting travel life and choosing a
proper Linear Ball Bushing.

-Working conditions-

Operating speed
5 Applied load 1 250 N (P)
Yz QSZX g Stroke £ 0.0250 m  (0s)
- x 0. 50 x 60 _ Number of strokes per minute : g0 (n1)
=30 m/min  (fw = 1.6) Shaft hardness : HRC 60 (f+=1.0)

- PAE:R Linear Ball Bushing
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4. Calculation of expected Travel Life

Assuming the basic dynamic load rating is based on travel life of 50km and all other factor is 1.0, you
choose the Linear Ball Bushing size that you can expect the travel life. Let’s try LM40UU with the above
working conditions.

3 3
L :( 1.0 x 1.0 x 1.0 » 2,150 )x 50 Ln = 7,764 x 10
1.6 250 2x0.250 x60 x 60
= 7,764 km = 4,313 hours

Let's assume our design travel life is 15,000hours ;
L =15,000 x 2 x 0.250 x 10° x 60 x 60 = 27,000km

o250 x1.6 [ 27.000
“Toxioxio *V 50

= 3257 N

So, the proper Linear Ball Bushing for above condition is LM50UU which has 3,822N(390kgf) as the
basic load rating.

[
g
n Equivalent factor @
[
Table 1. Equivalent factor for LM type Table 2. Equivalent factor for LM-L type §
Equivalent factor : K Equivalent factor : K a
Part No. . Part No. .
Single Double Single
LM 5 1.253 0.178 LM 5L 0.223
LM 6 0.553 0.162 LM 6L 0.201
LM 8S 0.708 0.166 LM 8L 0.151
LM 8 0.442 0.128 LM 10L 0.118
LM 10 0.389 0.101 LM 12L 0.113
LM 12 0.389 0.097 LM 13L 0.107
LM 13 0.343 0.093 LM 16L 0.096
LM 16 0.279 0.084 LM 20L 0.082
LM 20 0.257 0.071 LM 251 0.060
LM 25 0.163 0.054 LM 30L 0.053
LM 30 0.153 0.049 LM 35L 0.050
LM 35 0.143 0.045 LM 40L 0.043
LM 40 0.117 0.040 LM 50L 0.034
LM 50 0.096 0.032 LM 60L 0.031
LM 60 0.093 0.028 Note) the Equival factors for LME F/K/H-L types are same

Note) the Equival factors for LME F/K/H and SH types are as LM-L type.
same as LM type.

Linear Ball Bushing AL -
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Table 3. Equivalent factor for LME type

Equivalent factor : K

Fartio: Single Double
LME 5 0.669 0.123
LME 8 0.514 0.116
LME 12 0.389 0.090
LME 16 0.343 0.081
LME 20 0.291 0.063
LME 25 0.209 0.052
LME 30 0.167 0.045
LME 40 0.127 0.039
LME 50 0.105 0.031
LME 60 0.093 0.024

Note) the Equival factors for LME F/K/H and SH types are

same as LM type.

Short stroke Application

In applications, when the stroke is short, the life of the shaft is shorter than that of the Linear Ball Bush-
ing. In a short stroke applications, the required dynamic load rating must be multiplied by the factor Kc
as found on Fig 3. below.

Short stroke correction factor (Kc)

0 05 1 15 2 25 3

Stroke
Linear Bushing Length

Fig 3. Short stroke correction factor (Kc)

- {1\l Linear Ball Bushing
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Lubrication & Friction

Usually, Linear Ball Bushing is used with grease lubrication or oil lubrication, but in some case, it is used
without any lubrication.

1. Grease Lubrication

Before applying the grease, the anticorrosive oil must be removed by kerosene or organic solvent, and
apply the grease after drying. Must apply grease directly on the ball for a both side sealed type (..UU).
And apply same as above or on the shaft directly for a without sealed type. Lithium soap radical of vis-
cosity mark No. 2 is recommended for use.

2. Oil Lubrication
There is no need to remove anticorrosive oil when oil is used for lubrication. ISO viscosity grade VG15
~ 100 oil is usually according to the operating temperature.

Operating Temp. Viscosity

-30°C ~ 50°C VG 15 ~ 46
50°C ~ 80°C VG 46 ~ 100

The turbine oil, machine oil, and spindle oil are usually used as lubrication oil. Drop the oil on the shaft
for lubrication, or supply it through the oil hole provided on the housing. (Fig 4.) Contact WON for Linear
Ball Bushing with lubrication hole for users demands.
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Because the seals may remove the oil on shaft, oil dropping lubrication is not recommended for both
sides seal type.

Linear Ball Bushing k! -
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3. Coefficient of Friction

The balls in a Linear Bushing are the rolling elements, so the balls can reduce the frictional resistance.
Static friction is particularly very low, and there is just little difference between static and dynamic friction,
s0, the stick-slip does not occur. Such low friction make submicron feeding possible. The normal friction
coefficient is in Fig 5, and the friction resistance can be calculated by the following equation.

F : Friction resistance factor (N)
fs : Resistant of Seal (1.3 ~ 204 N)
F = M- Ptfs P - Applied load (N)
(Perpendicular load against shaft core)
«  Friction coefficient (Static or dynamic)

H @ Oil Lubrication
®  Grease lubrication

0.005 ® Oil Free(No lubrications)

@
0.004 4 row
————————————— 5 row
0003] NN\ N\ T aiow
0.002
0.001

25 50 75 100 125(%)

P : Applied load j

. P
Load Ratio ( C : Basic dynamic load rating

c

Fig 5. Coefficient of Friction

- y7¥28 Linear Ball Bushing
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n Assembly

1. Tolerance of Housing Bore
Recommended tolerances of Housing bore for WON Linear Ball Bushing are in Table 4. Normal fit is
standard, but for without clearance, press fit is also available

Table 4. Tolerance for House Bore

Type Case

Part No. Grade  Normal Fit  Tight Fit
LM High(H) H7 J7

LME
LMF
LMK
LMH
LM-L - H7 J7
LMF-L
LMK-L
LMH-L

H7 K6, J6

2. Clearance of Outer Sleeve and Shaft
Normal fit is standard for using of Linear Bushing with LM shaft, and for without clearance, Tight fit is
also available.
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Table 5. Tolerance for Shaft Diameter
Type LM Shaft

Part No. Grade  Normal Fit  Tight Fit
LM High(H) 16, gb h6

LME - h7 k6
LMF
LMK
LMH
LM-L - 6, g6 ho
LMF-L
LMK-L
LMH-L
Note 1) When clearance after installation is required to minus, Allowable value of radial clearance is not

allowed to exceed the value in the table.
Note 2) Axial clearance of SH, SHW, SHO type are same as High grade.

Linear Ball Bushing [#X] -
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3. Mounting

High holding strength toward LM shaft direction is not required, but mounting with press fit only for
mounting is not recommended. Please see the table 4 for tolerance of Housing Bore.

4. Standard type
Possible mounting methods are illustrated in Fig 6. and Fig 7. Mount a Linear Ball Bushing with retaining
rings and cover plates.

B o 5 &
] E 3 (—E s i;]:(} EE%;:_/J
Fig 6. Mounting with retaining rings Fig 7. Mounting with cover plates

5. Retaining ring for Mounting
Retaining rings for mounting LM type WON Linear Ball Bushing are used as shown in the below table.

Retaining ring

Part No. External(for shaft)  Internal(for Bore)
Ctype Needefype Ctype Needetype

LM 5 10 10 10 10

LM 6 12 12 12 12

LM 8 - 15 15 15

Mses| - 15 15 15 6. Setscrew Mounting Prohibited
IM10 | 19 19 19 19 Mounting a Linear Ball Bushing with a setscrew
LM 12 21 21 21 21 as shown in Fig 8. will cause a deformation of
LM 13 23 22 23 - the outer sleeve so that it should be avoided.
LM 16 28 - 28 28

IM20 | 32 - 32 32 Housing  Setscrew

LM 25 40 40 40 40

LM 30 45 45 45 45 W

LM 35 52 52 52 52 T

LM 40 - 60 60 60 [ i j ><

LM 50 - 80 80 80 . —

LM 60 - 90 90 90 -

table 6. The information of above table is com- Fig 8. Mounting with Setscrew

monly applied to both LM and LM-L type.

- r¥ZW Linear Ball Bushing
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7. Flanged type
It is available for flanged types to be mounted itself only with mounting bolt due to its single body shape.
note) Geometric dimensional tolerance should be considered when outer sleeve is the datum for installation.

- Mounting from outer sleeve as datum

| \
=

- Mounting of Flange with mounting bolt - Mounting of Protrude Type

aR I

- Mounting of Middle Flanged type

(] [
L L

Fig 9. Mounting of Flanged type

8. Mounting of Adjustable type

Adjustment of clearance for adjustable type(...AZ) and LM shaft can be obtained by assembling with the
adjustable type Housing. In the case, the slotted side of Linear Bushing should be located at 90° of open
side of housing for uniform deformation in the radial direction. Please see Fig 10.
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9. Mounting of Open type
Open type (...OP) also can be used with clearance adjustable housing as shown on Fig 11. Light pre-
load is applied for normal using, but heavy pre-load should be avoid.

Fig 10. Mounting of Adjustable type Fig 11. Mounting of Open type

Linear Ball Bushing #3] -
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10. Mounting of Shaft support
Shaft support, WK can be mounted with mounting bolt for a table, and LM shaft can be mounted with
tightening bolt.

tightening bolt

mounting bolt

datum plane

Fig 12. Mounting of Shaft support

Mounting of LM case unit

1. Mounting of SH type
Mounting of SH, SHW, SHO type from both the top and bottom side with mounting bolt are available and
it gives minimum mounting time.

(6

Fig 13. Mounting of Case Unit

n Cautions in use

1. Mounting of Linear Ball Bushing
For mounting of standard type WON Linear Ball Bushing into the Housing, a jig should be used to avoid
direct hitting on the outer sleeve or seal during mounting, See Fig 14.

- y#{:8 Linear Ball Bushing
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2. Insertion of Shaft
Care must be taken to align when inserting a shaft into a Linear Ball Bushing. If the shaft is inserted
slantly, balls may be departed from the damaged or deformed retainer. See Fig 15.

0-03 _

-

D : outer diameter of outer housing

o oa] dr : inner diameter of inner housing —

=Ne

|3 X

Fig 14. Mounting into housing Fig 15. Insertion of Shaft

3. When Moment loads applied

External loads should be distributed uniformly on a Linear Ball Bushing. When moment loads are ap-
plied, two or more Linear Bushings should be used on one LM shaft, and the distance between two
Linear Ball Bushings should have enough distance.

Calculate the equivalent load when the moment loads are applied and choose the proper Linear Ball Bush-
ing. Please refer to the sample calculation for more information.

4. Avoid the Rotational Motion
WON Linear Ball Bushing is not suitable for rotational motion. See Fig 16. If the Linear Bushing is ex-
posed to rotational motion, it may lead unexpected accidents.
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5. Mounting of open type Linear Ball Bushing with three ball rows
Please mount the open type Linear Ball Bushings with three ball circuit as same as Fig 17. for consid-
ering of load distribution.

-t @ X load rating

o

Fig 16. Fig 17.
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I LM Series

LM

LMOOP

LMOAJ

SN

Unit : mm
LM Series Basic Load Ratings  \Working Bore
Standard type Open type(OP)  Adjustable type(AJ)  Dyn Stat. Diameter
Part No. Be!\llloc,:irocfuit Part No. Be:\III%ir(zLit FartNo. Bell\lll%iguit (CI;\I.S (Tzon!')
LM4UU 4 - - - - 88 108 4 )
LM5UU 4 - - - - 167 | 206 5 )
LM6UU 4 = = LM 6UUAJ 4 200 260 6
LM8SUU 4 = = LM 8SUUAJ 4 170 220 8
LM8UU 4 = = LM 8UUAJ 4 260 400 8
LM10UU 4 - - |LMIOUUAJ | 4 370 | 540 10 _g
LM12UU 4 LM12UUOP 8 LM12UUAJ 4 410 590 12
LM13UU 4 LM13UUOP 3 LM13UUAJ 4 500 770 13
LM16UU 5 LM16UUOP 4 LM16UUAJ ) 770 1170 16
LM20UU 5 | LM20UUOP| 4 | LM20UUAJ 5 860 | 1370 20
LM25UU 6 | LM25UUOP| 5 |LM25UUAJ | 6 980 | 1560 | 25 _18
LM30UU 6 LM30UUOP o) LM30UUAJ 6 1560 2740 30
LM35UU 6 LM35UUOP 5| LM35UUAJ 6 1660 3130 35
LM4oUU | 6 | Lm4ouuOP| 5 |LmouuAJ| 6 | 2150 | 4010 | 40 | _0
LM50UU 6 | LM50UUOP, 5 | LM50UUAJ| 6 3820 | 7930 | 50
LM60UU 6 LM60UUOP 5 LM60UUAJ 6 4700 9990 60 _150
Note) Plating and Raydent treatment are available IN = 0.102kgf

- r#2:3 Linear Ball Bushing
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Unit : mm
Dimensions (mm) Alowable
B Wgt." Diamelra
Tol. Tol. To. W  Di ) (g7) Clearenos c
(um)  (mm)  (m)  (mm)  (mm) ) §
8 | | 12 |04 - - - - - - - 119 | -3 | LM4wU g.):
10 | 3| 15 |43 10.2 11196 - | - | - | 4 -3 | LMsUWU B
12 19 13.5 11 115 1 - | - 8 | -5 | LM6UU g
5 | 1 1.5 14 |143] 1 | = | = [ 11 | -5 | teswu [&
15 24 17.5 11 (143 1 - | - | 16 | -5 | Lm8UU
19 29 ol 22 _0_(2’ 13 | 18 | 1 - | - | 3 | -5 | Lmiouu
21 ol 30 702 23 13| 20| 15| 8 | 80 |31.5 -5 | LMI2UU
23 | “13 | 32 23 13 | 22 |15 9 |80 43 | -7  LMI3UU
28 37 26.5 16 | 27 | 1.5 | 11 80" | 69 | -7 LM16UU
32 42 30.5 16 305 15 11 | 60° | 8 | -9 | LM20UU
40 _18 59 41 185 38 | 2 | 12 | 50" 220 -9 | LM25UU
45 64 44.5 185| 43 | 25| 15 | 50° | 250 | -9 | LM30UU
52 70 0495 | 21 | 49 | 25| 17 | 50° | 390 | -13 | LM35UU
60 | _, 0| 80 | 0.3/ 60.5 -03| 21 | 57 | 3 | 20 | 50" | 585 | —13 | Lm4ouy
80 100 74 26 765 3 | 25 | 50° 1580 -13 | LM50UU
90 | 9 | 110 85 315|865/ 3 | 30 | 50° | 2000 -16 | LM6OUU
% Based on Standard type IN = 0.102kgf

Linear Ball Bushing [#4:] -
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ILME Series
L
B
Il W W |
Q hiy ~ -
LME LMEOOP LMEOAJ I % %

LM Series Basic Load Ratings  \Working Bore
Standard type Open type(OP)  Adjustable type(AJ)  Dyn Stat. Diameter
Part No. Ba:\lll%iguit Part No. B;\Ill(ziguit Part No. Ba:\lll%iguit (E)T:')
LMESUU 4 - - LME 5UUAJ 4 200 260 )
LMESUU | 4 = - LMEsUUAJ 4 260 | 400 | 8 o
LME12UU 4 LME12UUOP 3 LME12UUAJ 4 410 590 12
LME16UU 5 LME16UUOP 4 LME16UUAJ o) 770 1170 16 +9
LME20UU 5) LME20UUOP 4 LME20UUAJ 5 860 1370 20 -1
LME25UU 6 LME25UUOP 9 LME25UUAJ 6 980 1560 25 +11
LME3OUU| 6 |LME3OUUOP, 5 |LME3OUUAJ 6 1560 | 2740 | 30 -1
LME40UU 6 LME40UUOP 5) LME40UUAJ 6 2150 4010 40
LME50UU 6 LMES0UUOP 5) LME50UUAJ 6 3280 7930 50 +_123
LME6GOUU 6 LMEBOUUOP 5) LMEBOUUAJ 6 4700 9990 60
N = 0.102kgf
Note) Plating and Raydent treatment are available
Reference of dynamic load rating Dynamic
Dynamic load rating is based on the nominal life of 50km. load rating
In case of 100km, C on the table needs to be divided by 1.26 Cr—7 *
Ci00 F-——---~- Lo .

ex) LME20 C:860N  C1oo: 682N

L= x50k, L=(22)" x 100km,

Nominal life(km)

- pE{VW Linear Ball Bushing
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LME LMELIOP LMELIAJ

Unit : mm
Dimensions (mm) . Alowable
B Wgt. Damelra

Tol, Tol. W Di (gr) Cearance

(mm) ~ (mm) ~ (mm) =
12| ol 22 14.5 14 |15 1 | - | - | 12]-5]ivesuu [
16 | 8| 25 16.5 14 [1582] 1 | - [ - [ 20] -5 ] tveswu [
22 | o] 32 | 50229 913 | 21 |15 |75 |78 | 41 | -7 | mereww [
26 | 9 | 36 249 13 249 15 | 10 | 78 | 57 | -7 | Lmeteuu PR
32 45 315 16 1303 2 | 10 | 60° | 91 | -9 | LME20UU
40 _110 58 44.1 185|375 2 | 125 60° | 215 | -9 | LME25UU
47 68 01521 o|185 445 2 |125] 50° | 325 -9 | LME30UU
62 ol 80 703 606 0.3 215| 59 | 3 |16.8| 50" | 705  -13 | LME4OUU
75 | —13 | 100 77.6 265 72 | 3 | 21 | 50° | 1130 | -13 | LME5OUU
90 | 49 [ 125 | 49 [101.7| o9 315|865 3 |27.2| 54 |2220 -16 | LME6OUU
X Based on Standard type 1N = 0.102kgf
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Linear Ball Bushing

l LMF/K/H Series L
Flange Type H
h
P .
<) St !

LMF

ol 5 —_ ~

Unit : mm
Circular ~ Square Oval Ci,;ljln (@)  Cewace  pyn  Stat. dr Tol.
type type type m  C(N Co(N) (m)  (ym)
LMF 6UU | LMK 6UU - 4 265 | -5 200 260 6
LMF 8UU | LMK 8UU = 4 34.0 =B 170 220 8
LMF 8UU | LMK 8UU - 4 400 | -5 260 400 8
LMF10UU | LMK10UU | LMH10UU | 4 780 | -5 370 540 10 _ 8
LMF12UU | LMK12UU | LMH12UU | 4 760 | -5 410 590 12
LMF13UU | LMK13UU | LMH13UU | 4 940 | -7 500 770 13
LMF16UU | LMK16UU | LMH16UU | 5 1340 | -7 770 | 1170 16
LMF20UU | LMK20UU | LMH20UU | 5 180.0 | -9 860 | 1370 20
LMF25UU | LMK25UU | LMH25UU | 6 340.0 | -9 980 | 1560 25 _18
LMF30UU | LMK30UU | LMH30UU | 6 460.0 | -9 1560 | 2740 30
LMF35UU | LMK35UU - 6 795.0 | -13 1660 | 3130 35
LMF40UU | LMK40UU - 6 1054.0 | -13 2150 | 4010 40 _12
LMF50UU | LMK50UU = 6 2200.0 =18 3820 7930 50
LMF60UU | LMK60UU - 6 | 2960.0 | -16 4700 | 9990 60 i
IN = 0.102kgf

Note) Plating and Raydent treatment are available
* The value of Circular type

- PEYR Linear Ball Bushing
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Unit : mm
Dimensions (mm)

D1 [y

To. H PCD K % dixdxh AtNo- N g

(mm) (um) §)3

12 19 28 5120 22| - | - | - | 12 | 34x65x33 WF/KHELU

5 | 9w 32 5 24|25 - | - | - |12 |34x65x33Ekmesy [

15 24 32 5 | 24|25| - | - | - | 12 | 34x65x33| LFimey [
19 20 | o 40 6 | 29|30 25| 29| - | 12 | 45x8x44 |LMF/K/HIOU
21| ol 30 02| 4 6 3232|2732 - | 12| A5X8X44 |LMF/K/HI2WU
23 | ~13 | 32 43 | 55| 613334 20]33] - | 12| 45%X8x44 IMEAKHIBW
28 37 48 6 | 38|37 | 34|31 |22 12| 45x8x44 | LMF/K/HIGWU
32 42 54 8 | 43| 42|38 36| 24| 15 | 55x9.5%5.4LMF/K/H20UU
40 | _ 9 59 62 8 | 51|50 46| 40| 32 | 15 | 55%9.5%5 4| LMF/K/H2500
45 64 74 10 | 60| 58| 51 | 49 | 35| 15 | 6.6x11x65 |LMF/K/H30U
52 70 ol 82 10 | 67 64| — | = | = | 20 | 6.6X11X6.5 | LMF/K/H35UU
60 | | 80 03] 96 1378175 = | - | = | 20| 9x14x86 |LMF/K/H4OLL
80 100 16 | 913 /98]92) - | - | - |20 9xi4x86 |uFIK/HEOW
90 | 9 | 110 134 18 [112 106 - | = | - | 25 [11x17.5x10.8| LMF/K/HB0LU
IN = 0.102kgf
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Linear Ball Bushing

l LMF/KoL Series

Flange Type

LMFOL

LMKOL

Unit : mm
Part No. Ngé I(I)f Wat g'ig’r‘:]"zt?: Basic Load Ratings W%'}':;%F’e?re
Circular Square  grouit (O  Clearance  pyn Stat. dr Tol.
type type () CoN) ()  (um)
LMF6LUU LMK 6LUU 4 31 =B 320 520 6
LMF8SLUU | LMK 8SLUU| 4 68 =5 430 780 8
LMF1OLUU | LMK10LUU 4 105 = 580 1100 10 0
LMF12LUU | LMK12LUU | 4 100 =5 650 1200 12 -10
LMF13LUU LMK13LUU 4 130 =1 810 1570 13
LMF16LUU LMK16LUU 5 187 -7 1230 2350 16
LMF20LUU LMK20LUU 8 260 -9 1400 2750 20
LMF25LUU LMK25LUU 6 55 =9 1560 3140 25 _1§
LMF30LUU | LMK30LUU 6 655 -9 2490 5490 30
LMF35LUU LMK35LUU 6 970 =18 2650 6470 33
LMF40LUU | LMK40LUU 6 1560 =13 3430 8040 40 _150
LMF50LUU | LMK50LUU 6 3500 =3 6080 15900 50
LMF60OLUU LMK60LUU 6 4500 -16 7650 20000 60 _28
Note) Plating and Raydent treatment are available IN = 0.102kgf

* The value of Circular type

- pEY.W Linear Ball Bushing




Dimensions (mm)
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LMKIL

Unit: mm

o = Di Part No.
Tol. Tol. To. H PCD K W A » dixdaxh
(gm) (mm)  (mm)  (mm)  (mm)
12 0| 35 28 5 | 20| 22|18 | 20 | - | 15 | 3.4X6.5%3.3| LMF6LUU
15 | 713 | 45 32 5 | 24| 25| 21 | 24| - | 15 | 34X6.5%33 LMF8SLUU
19 68 40 6 | 29| 30| 25| 29| — | 15 | 45X8%X44 | LMF1OLUU
21 0| 57 —O.g 42 6 | 32| 32|27 | 32| - | 15 | 45X8x44 | LMF12LUU
23 | 716 | 61 43 ol 6 | 3334|299 | 33| - | 15 | 45X8x44 | LMF13LUU
28 70 48 |70.2) 6 38 37| 34| 31 | 22 | 15 | 45x8x44 | LMF16LUU
32 80 54 8 | 43 | 42 | 38 | 36 | 24 | 20 | 55%X95x54| LMF20LUU
40 _18 112 62 8 | 51 | 50 | 46 | 40 | 32 | 20 | 55%9.5%X54| LMF25LUU
45 123 74 10 | 60 | 58 | 51 | 49 | 35 | 20 | 6.6X11X6.5 | LMF30LUU
52 135 ol 82 10 | 67 | 64 | - | — | — | 25 | 6.6X11X6.5 | LMF35LUU
60 _13 154 |=0.4| 96 13|78 75| - | — | - | 25 9x14x86 | LMF40LUU
80 192 116 —O.g 1319892 | — | — | — | 25| 9x14x86 | LMF50LUU
90 | .9 | 21 134 18 | 112 | 106 - | — | - | 25 [11X175%10.8| LMF60LUU
1N = 0.102kgf
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Linear Ball Bushing

l LMoL / LMEGL Series

LMOL Series  Working Bore Dimensions (mm)

Diameter D Wgt* Dyn. Stat.
Part No. dr Tol. Tol. w D (@ € Co

(mm) ~ (um) ~ (mm) ~ (um) ~ (mm) (mm) C(N) Co(N
LMBLUU | 4 | 6 12 ol 35 27 11 | 11.5| 16 | 320 | 520
LMBLUU | 4 | 8 15 | 13| 45 35 11 [14.3] 31 | 430 780
LM1OLUU | 4 | 10 ol 19 55 44 13 | 18 | 62 | 5801100
LMi2LUU | 4 | 12 | 710 24 ol 57 46 1.3 | 20 | 80 | 650 | 1200
LMI3LUU | 4 | 13 23 | 16 | 61 46 13 | 22 | 90 | 810 | 1570
LM1BLUU = 5 | 16 28 70 53 1.6 | 27 | 145 | 1230|2350
LM20LUU | 5 | 20 32 80 61 1.6 | 30.5 180 | 1400 2750
m2sLou | 6 | 25 | _ 2| 40 | _ Q] 112 82 1.85| 38 | 440 | 1560|3140
LM30LUU | 6 | 30 45 123 89 1.85| 43 | 580  2490| 5490
LM35LUU | 6 | 35 52 135 99 21 | 49 | 795 | 2650| 6470
tmaotwu | 6 | 40 | _ 2| 60 | 0 154 121 2.1 | 57 | 1170 | 3430|8040
LM50LUU | 6 | 50 80 192 148 2.6 | 76.5|3100| 6080 15900

LM60LUU

LMEOL Series

(o)

o
=l

90

211

170

3.15

86.5

3500

7650

20000

LMESLUU 8 | +9 | 16 [0/-9| 45 33 1.1 |15.2| 31 | 430 780
LMEfl2LUU| 4 | 12 | 1 | 22 | o] 57 45.8 1.3 | 21 | 80 | 650 1200
LMEt6LUU| 5 | 16 |+11 | 26 | 11 | 70 49.8 1.3 |24.9| 145 1230 2350
LME20LUU| 5 | 20 | ' | 32 80 61 1.6 | 30.3| 180 | 1400 2750
LME25LUU| 6 | 25 | 413 | 40 _13? 112 82 1.85| 38 | 440 | 1560|3140
LMESOLUU| 6 @ 30 @ =2 | 47 123 104.2 1.85 | 44,5 580 | 2490 5490
LME4OLUU| 6 | 40 62 | o | 154 121.2 245 | 59 | 1170 | 3430 8040
tmesoLuu| 6 | 50 | 875 | 15 | 192 155.2 2.65| 72 | 3100/ 6080/15900
LMEBOLUU| 6 | 60 90 |0/-20 211 170 3.15 | 86.5 3500| 7650 20000
Note) Plating and Raydent treatment are available IN = 0.102kgf
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Unit : mm

Dimensions Mounting Dimensions Basic Load Ratings
\[o}

Shaft ball dyn stat.

B C K & S d e
(N) (N)

[
=]
@
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=
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Q

SC8UU |52 | 11|17 1134|3022 |18 6 |24 18| 5 |[M4|3.4| 8 | 4 1260|400
SC10UU| 92 |13 12040 35|26 |22 8 |28 21| 6 M5|43|10 | 4 |370|540
SC 12UU [102| 15 | 21 | 42 |36 | 29 | 25 | 8 |30.5/ 26 |5.75 M5 [4.3| 12 | 4 | 410490
SC18UU 12315 | 22 |44 |39 |30 | 26| 8 | 33|26 | 55|M5/43|13 | 4 500|770
SC 16UU [189 19 | 25 |50 |44 1385/ 35| 9 |36 /34| 7 |[M5/43|16 | 5 |770 /1170
SC20UU 237 21 | 27 |54 |50 | 41 |36 | 11 |40 40 7 52120 | 5 8601370
SC 25UU 555| 26 | 38 | 76 | 67 |51.5] 41 |12 |54 |50 | 11 [M8| 7 | 25| 6 |980/1560
SC 30UU|685) 30 | 39 | 78 | 72 |595 49 | 15 |58 | 58 | 10 |[M8| 7 | 30 | 6 1560|2740
SC 35UU1100] 34 | 45 190 |80 68|54 |18 |70 /| 60 | 10 |M8| 7 | 35| 6 [16603130
SC 40UU[1600 40 | 51 10290 | 78 | 62 | 20 | 80 | 60 | 11 |[M10| 87 | 40 | 6 2150/4010
SC 500U 3350, 52 | 61 [122 110 102| 80 | 24 100, 80 | 11 |[M10| 8.7 | 50 | 6 |3820/7930

N =0.102kgf

Note. 1) LM ooUU is in the block.
2) marked as SH ooUU in the side of block

Linear Ball Bushing XY4 -



U F o

Linear Ball Bushing

I SCWN Type

W 4-S, L
K B ‘ [/ C+0.2
B | \
»—L H | ng ! o
of N, T |
| \ [ [
E \ 4-05S,

Unit : mm
Dimensions Mounting Dimensions Basic Load Ratings

Shaft El;i dyn stat.
B C K & S d 00 C Co
(N) (N)

SCWN 10UU | 13 |20 |40 |68 |26 |22 | 8 |28 | 46| 6 |M5/43| 10 | 4 588(1100
SCWN 12UU | 15 | 21 |42 | 70 | 29 | 25| 8 |30.5/ 50 |5.75| M5 |43 | 12 | 4 | 813 1570
SCWN 138UU | 15 | 22 | 44 |75 |30 26| 8 |33 |50 55|M5[/4.3] 13| 4 | 8131570
SCWN 16UU | 19 | 25 |50 | 85 1885 35| 9 |36 |60 | 7 |M5|43 | 16 | 5 |1230/2350
SCWN 20UU | 21 | 27 |54 |96 | 41 |36 | 11 |40 |70 7 [M6|5.2|20 | 5 [14002740
SCWN 25UU | 26 | 38 | 76 1130 |51.5| 41 | 12 | 54 [100| 11 |[M8| 7 | 25| 6 |1560|3140
SCWN 30UU | 30 | 39 | 78 |140/59.5| 49 | 15 | 58 |110 10 | M8 | 7 | 30 | 6 |24905490
SCWN 35UU | 34 | 45|90 155| 68 | 54 | 18 | 70 |[120 | 10 |[M8 | 7 | 35 | 6 |2650/6270
SCWN 40UU | 40 | 51 [102175| 78 | 62 | 20 | 80 |140 | 11 |M10|8.7 | 40 | 6 |34308040
SCWN 50UU | 50 | 61 [122|215/102| 80 | 24 100,160 11 |M10/ 87 | 50 | 6 |6080/15900

N =0.102kgf

Note. 1) 2pcs of LM ooUU are in the block.
2) marked as SHW ooUU in the side of block.
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Linear Motion Shaft

Kl LM Shaft

1. Type of LM Shaft

High Carbon Bearing Steel for
LM shaft & KS STB-2
(JIS SUJ-2) of standard shaft

Standard
Shaft

Stainless shaft of Material
KS STS440C(JIS SUS440C)

Standard Anticorrosive
Shaft Shaft

Hard Chrome Plating WS shaft

Hollow shaft of material

KS STB-2(JIS SUJ-2
WON ( )
Linear Motion
Shaft
Chrome plating WTS shaft

Machined shaft as per customer
WSS drawing

Special

: Standard shaft with taps
Maschh;?ted m VBS KS STS440C(JIS SUS440C)

Stainless steel shaft with taps
WELEW (s STB-2(JIS SUJ-2)

_@ Hard Chrome plating shaft
with taps

- pZI/ M Linear Motion Shaft
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L.M.(Linear Motion) Shaft that WON “WON ST CO., LTD.” has been manufacturing is hardened and
ground shaft featuring high precision for rectilinear motion which can be used in conjunction with Ball
Bushing. LM Shaft used in conjunction with Ball Bushing has a role as the guide of the ball bushing and
the inner raceway of the bearing as well. The quality of shaft has a great influence on the functions of ball
bushing and linear motion system.

2. Materials

- LM Shaft High Carbon Steel (WON ST Standard Materials)
- High Carbon Chromium Bearing Steel (KS STB-2, JIS SUJ-2)
- Martensite Satinless Steel (KS STS440C, JIS SUS440C)
In general, “High Carbon Chromium Bearing Steel” is used. For corrosion resistance or non- lubricant
application, SUS440C is usually used; Chemistry, Food machinery, Medical instruments,Semiconductor, etc.
- Others(Not for Ball Bushing)
- KS SMS45C(JIS S45C)
- KS STS303(JIS SUS303)
- KS STS304(JIS SUS304)
- KS STS316(JIS SUS316)

n Heat Treatment

WON ST CO., LTD. applies the stable and reliable heat treatment technology to LM Shaft using high fre-
quency induction by our own exclusive equipment for the heat treatment. The heat treatment by tempering
assures the LM Shafts have uniform hardness in both radial and axial directions, developing an appropri-

[
ate hardened layer. 2
I =
1. Surface Hardness T 3
KS STB-2(JIS SUJ-2) v HRC50 more~ b 3
KS STS440C(JIS SUS440C)- @16mm more HRC56 ~ L — =
............. ¢13mm less HRC54 ~ mo: 4 -

200| D@H

Hardness distribution curve » Poe

(20) preslea g

Spheroidizing Organizatron The cross-section of high
frequency induction heat
treatment

Fig 2. Photograph of Effective hardened layer

Fig 1. Organization photographs

Linear Motion Shaft [PZ:¥| -
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Linear Motion Shaft

H Precision Class

Diameter tolerance

Surface finish Straightness

g6, h6, h5(mainly)

Rmax less 1.5um 20pm / 300 mm less

n Equation of Deflection-Angle of LM Shaft

Specified Conditions

Deflection angle

Deflection equation

equation
5 0/2
Both | €| P - R =0
ends ~ MaX = Jo2el = 4 " _
fixing 0 =0
Both ] 0. =o= (2—%)=8Pa3(23—a)c = =—24P§ be
a | a :
ends| | i |P D-_ 3
fixing 1 . 6max=22?5| (2+3?b)=2pa’(2+3?b)c =0
S
One = . i=PL ~2apgic
ends o pmax = £ = 16PL'C 2El
.y 14 i,=
fixing ] ! 1:=0
8. : Deflection at loaded point (mm) 8 max : Maximum deflection(mm)
i. : Deflection angle at supporting point E  : Modulus of elasticity 2.06x105N/mm?
I Geometrical moment of inertia(mm?*) i Deflection angle at loading point
a,b : Loading point distance ¢ : Span(mm)
P : Concentrated load(N) C  : 1/48EI(1/N-mm?)

- pZY A Linear Motion Shaft
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1. Case hardened & ground shaft

=B 9 if) When both ends are fixed;

64 (m Assign the values to equation

Geometrical moment of inertia (1) =
P=784(N), {=430(mm),

C =5.17 x 10-"2(1/N-mm?)
in table

D = Diameter (mm)

The geometrical moment of inertia and the value of 1
C(=1/48El) of eash shaft as below. dmax = " P2*C =0.08(m)

DIA. Geometrical moment

e et I (mm*) C=1/48EI(1/N-mm*)

3 3.98 2.49 x 1078 2. Hollow shaft
4 1.26 x 10 7.87 x 1079 .
5 3.07 x 10 3.93 x 10°° (I)=ax(d2 —d1*) (mm*)
6 6.36 x 10 1.56 x 1079 d2 = Quter Dia. (mm), d1=Outer Dia. (mm)
8 2.01 x 10 4.94 x 10710
Outer Inner Geometrical moment
10 4.91 x 102 2.02 x 1071° DA DIA I — C(1:/1N/ 482E)|
12 1.02 x 10° 9.73 x 107" d2(mm) d1(mm) | (mm*) i
13 1.40 x 10° 7.09 x 107 10 | 4 | 478 x 10° |2.08 x 107"
15 | 249 x10° 3.98 x 107" 13| 6 | 1.34x10° | 7.40 x 10"
16 3.22 x 10° 3.08 x 107" 16 8 301 x 10° 13.30 x 107"
20 | 7.85 x 10° 1.26 x 107" s |5
20 | 14 5.97 x 10 1.66 x 10 e
25 1.92 x 10 5.17 x 1072 " - =
30 | 3.98 x 10 549 x 100 25 | 16 | 160 x 10* |6.20 x 10 g
35 7.37 x 104 1.35 x 10713 30 17 357 X 104 278 X 10_12 g
40 | 1.26 x 10° 7.87 x 10713 35 | 19 | 6.73 x 10* | 147 x 107% P&
50 3.07 x 10° 3.23 x 107"® 40 20 1.18 x 105 841 X 10_13
—13
60 6.36 x 10° 1.56 x 10 50 | 25 | 2.88 x 10° 3.44 x 10°°
80 2.01 x 10° 4,94 x 107 3 96 0° 3
60 0| 5. 1 -
100|  4.91 x 10° 2.02 x 107 X 1.66 x 10
6 -14
120 1.02 x 107 9.73 x 107 80 | 40 | 1.88 x 10" |5.28 x 10
150 |  2.49 x 107 3.98 x 10775 100 | 50 | 4.60 x 10° | 2.16 x 10
@ Example calculation @ Example calculation
Obtain the maximum deflection of a shaft with a The maximum deflection of a 1800mm length
major diameter 25mm and a span of 430mm when hollow shaft with outside diameter of 50mm
a concentrated load of 80kgf is applied to the center and inside diameter of 25mm is...
of the shaft.(Ignore the weight of the shaft) (Next page)

Linear Motion Shaft [rZ:&} -
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Linear Motion Shaft

if) When both ends are fixed;
According to condition P = 100N

£=1800(mm)

C=3.44x10"3 (1/N - mm?)
from the table, Therefore

& max :% PQ* C=0.05 (mm)

H Part Number of LM Shaft

1. Type number format | (Case hardened & ground shaft)

@ Type of LM Shaft

_X
@ @ Q@ @ ®

Conventional shaft to be used with Ball Bushing.
- Material : High Carbon Steel (KS SM55C, JIS S55C) for LM Shaft,
KS STB-2(JIS SUJ-2)

The exclusive usage for Ball Bushing in use for high anti-corrosive applica-
tions under the oxidizing atmosphere such as water, vapor, chemical, food
process machinery, semiconductor and medical equipments.

- Material : KS STS440C(JIS SUS440C)

ws
Case
Hardened BRAGE
and
Ground
Shaft
WCS

Hard Chromium plated shaft providing a cost reduction in comparison to the
stainless steel shaft with the same function as anti-corrosion.
- Material : High Carbon Steel KS SM55C(JIS S55C) for LM Shaft,

KS STB-2(JIS SUJ-2)

@ Machining type and number (In case of standard shaft or simple cutting shaft, This is not necessary

to be indicated)

“ Manufacture refer to drawing

- pZY: W Linear Motion Shaft
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(QDiameter (mm), @Diameter Tolerance (im), ®Length(mm)

DIA  Diameter tolerance (um) Standard stroked length L (mm)

(mm) g6 h5 h6 300 500 1000 1200 1500 2000 3000

3 | -2~-8 |0~-4/0~-6

5 |-4~-12 |0~-5|/0~-8

6
8
10
12
13 | -6~-17 [0~-8| 0~
16
20 |
25 |-7~-20 | 0~-9 | 0~-13
30
85
40 |-9~-25 |0~-11| 0~~16
50
60
80

~5~-14 | 0~=6 | 0~-9

-10~-29/0~-13| 0~ —-19

Note 1) Max. Length : 6000mm
2) Max. Diameter : @300mm

c
=3
@
Y
=
=
]
(=1
(=]
=1
[72]
=
O
=3

Linear Motion Shaft rPZ:%3 -
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Linear Motion Shaft

2. Type number format Il (Hollow shaft)
TETT T
® @ @ ©® ®

Conventional hollow shaft greatly contributes to reduce weight and simplify
equipment due to it's hollow structure. Also suitable for electric wiring for
measurement, compression air, lubricant hydraulic piping, or robot arm.

- Material : High Carbon Steel for LM Shaft, KS STB-2(JIS SUJ-2)

@ Type of LM Shaft

WTS

Holl
o Hard chromium plated hollow shaft used with ball bushing for anti-corrosive

WTCS | applications.
- Material : High Carbon Steel for LM Shaft, KS STB-2(JIS SUJ-2)

Shaft

Stainless steel hollow shaft having the strength of both WTS and WAS.

WTAS | _Material : KS STS440C(JIS SUS440C)

@ Machining type and number (In case of standard shaft or simple cutting shaft, This is not necessary
to be indicated))

- Manufacture refer to drawing

@ Outer diameter (mm), @ Diameter Tolerance (ym), ® Inner diameter (mm), ® Length (mn)

Standard stocked length
L (mm)

Outer Dia. Inner Dia. Diameter tolerance  (ym)
(mm) (mm) g6 h5 hé

1000, 1200, 1500, 2000, 3000

9~-26| 0~-11 | 0~-16

Note) Manufacturing shafts as per Customer’s drawing.

- pZUW Linear Motion Shaft
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3. Type number format lll (Tapped shaft)

@ @ @ @ ® ® @

® G
1.5s
) ( Fénf< Fﬂfo( A — O( ‘ O( &5
® [ O [ O [ )O I )O [ )O (mN]
L Ll i il i
@ ® @
@ Type of LM Shaft
Standard tapped shaft.
wBS | Material : High Carbon Steel (KS SM55C, JIS
S55C) for LM Shaft, KS STB-2(JIS SUJ-2) We recommend that these shafts
. : .| should be applied with support I
Tapped WBAS l\sﬂta;nle.}sls_S&?g‘;‘fﬁé‘i??gﬁ”;ﬁo?ummmn' rails for shafts and mainly applied 5
Shaft atefial: ( ) in the environment for being =
Hard chromium plated tapping shatt for anti-como- ;)ccqgled defiectioglonvibratan %-
WBCS sion with economical cost in normal use. casily. »
Material : High Carbon Steel KS SM55C(JIS S55C) g
for LM Shaft, KS STB-2(JIS SUJ-2)

2 Diameter (mm), @ Diameter Tolerance (im), @ Length (mm), ® Tap size (mm), ® Pitch(mn),
@ Distance from the last taps to The both ends of shaft (mm)

Quter Diameter tolerance (um) Standard length in stock L (mm) . ?L%‘?!Sﬁé’;é“
Diameter Tap size to both ends

BI{)) g6 h5 h6 1000 1200 1500 2000 3000 (mm)

10  |-5~-14| 0~-6 M4x0.7x6| 100 50

12 M4x07x6| 100 | 50
- —6~-17 0~-8 | 0~—11

13 M4x0.7x6| 100 50

Linear Motion Shaft [rZ:¥g -
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Linear Motion Shaft

DIA. Diameter tolerance (um) Standard length in stock L(mm) . 3#&‘122&282“
Tap Size to both ends
D(mm) g6 h5 h6 1000 1200 1500 2000 3000 (mm)
16 M5x0.8x9 | 150 75
20 M6x1x10 150 75
— 7020 0~-9 | 0~-13 i
25 M6x1x12 | 200 100
30 M8x1.25x15| 200 | 100
35 M8x1.25x15| 200 | 100
40 |-9~-25 0~-11 | 0~-16 M8x1.25x18| 300 | 150
50 M10x1.5x22| 300 | 150

Note) Max. Lengths : DIA. 10 ~ 12mm : L.4000mm
DIA. 25mm ~  :L.6000mm

n LM Shaft End Support Block & Rail

1. Shaft End Support Block

These support blocks can support the ends of LM. Plane

Shaft without special machining.

There are blocks for a plane and a wall. ‘
A

2. Shaft Support Rail

This support rail supports the tapping machined

shaft in considering shaft deflection or vibration and

makes ‘Slide Rail Unit" by being assembled with

open type of ball bushing.

A

Shaft Support Rail |
(ST) Shaft Support Rail Il
(STU)

- pZE W Linear Motion Shaft
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I WK type
Shaft Support End Block for a Plane

| &
|
2-S,Bolt Hole
- w

H+0.02

Unit : mm
Dimensions Tightening Holding downfll 5
Bolt 2
S E
WK 10 @10 20 | 21 42 | 14 |32.8| 6 18 | 32 M5 M4 i
WK 12 @12 23 | 21 42 | 14 | 38 6 20 | 32 M5 M4 i
WK 13 @13 23 | 21 42 | 14 | 38 6 20 | 32 M5 M4
WK 16 o016 27 | 24 | 48 | 16 | 44 8 25 | 38 M5 M4
WK 20 @20 | 31 30 | 60 | 20 | 51 10 | 30 | 45 M6 M5
WK 25 @25 | 35 | 35 | 70 | 24 | 60 | 12 | 38 | 56 M6 M6
WK 30 ®30 | 42 | 42 | 84 | 28 | 70 | 12 | 44 | 64 M8 M6
WK 35 @35 | 50 | 49 | 98 | 32 | 82 | 15 | 50 | 74 M10 M8
WK 40 ®40 | 60 | 57 | 114 | 36 | 96 | 15 | 60 | 90 M10 M8

- Material : Alumium A 6061

Linear Motion Shaft [PZ:t] -



I T —

Linear Motion Shaft

I S-ST type
Shaft Support Rail |

“&
|

Unit : mm
Dimensions Mounting Dimensions
T B \ St S2
S-ST16X50 ?16 25 20 40 50 & 30 | 25 | M5 | M5
S-ST20X50 020 27 22.5 45 50 5 30 | 25 | M5 | M6
S-ST25%50 025 &3 27.5 55 50 6 35 | 25 | M6 | M6
S-ST30X60 030 37 30 60 60 7 40 | 30 | M6 | M8
S-ST40X70 040 48 37.5 75 70 10 55 | 35 | M8 | M8

- pL/ B Linear Motion Shaft
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Shaft Support Rail |

WON ST CO., LTD.

-

Y A 1 N R

P |

Dimensions

Unit : mm

Mounting Dimensions

P St

ST 16 o16 | 25 | 20 | 40 | Max
ST 20 020 | 27 | 225 | 45 | pont
ST 25 025 | 33 | 215 | 55 | g
ST 30 030 | 37 | 30 | 60 | g
ST 40 040 | 48 | 375 | 75 | apicdon

5 30 150 M5 M5
5 30 150 M5 M6
6 35 200 M6 M6
7 40 200 M6 M8
10 55 300 M8 M8

Note) P can be changed for customer requirement

WON

c
=3
@
Y
=
=
o
=
5]
E]
(7]
=
o
-+
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Linear Motion Shaft

I S-STU type
Shaft Support Rail Il

d
S

Unit : mm

Dimensions Mounting Dimensions

\| Si

31 25 M5 M5
36 25 M6 M6
39 25 M6 M6
49 30 M8 M8
56 35 M8 M8

S-STU16X50 | 16 27 21 42 50
S-STU20X50 | @20 31 25 50 50
S-STU25%X50 | 025 36 | 26.5 | 53 50
S-STU30X60 | @30 43 | 33.5 | 67 60
S-STU40X70 | 040 55 37 74 70

T
6
6
7
8

—_
—_

- pLyA Linear Motion Shaft
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I STU type
Shaft Support Rail Il

I

Dimensions Mounting Dimensions S

[

Q

T P* S g

2

STU16 o16 | 27 | 21 | 42 | Max | 6 | 31 | 150 | M5 | M5 [

STU20 020 | 81 | 25 | s0 |®M" [ 6 | 36 | 150 | me | wme [
STU25 025 | 36 | 265 | 53 | . | 7 | 39 | 200 | M6 | M6

e

STU30 030 | 43 | 835 67 | g 8 | 49 | 200 | M8 | M8
STU40 ©40 | 55 | 37 | 74 |ayi@n| 11 | 56 | 300 | M8 | M8

Note) P can be changed for customer requirement

Linear Motion Shaft PAX] -



(G orrr————————

Linear Motion Shaft

I Slide Rail unit
Slide Rail Unit is consist of open type Block and Shaft with taps and Shaft support rail

- Assembly hight. A

Shaft support rail
Open type
16 SHO 16 UU 45 47
CSO 16 UU 49
20 SHO 20 UU 50 54
CSO 20 uuU 56
25 SHO 25 UU 60 63
CSO 25 UU 66
30 SHO 30 UU 70 76
CSO 30 uU 78
40 SHO 40 UU 90 97
CSO 40 UU 100

- pLT: W Linear Motion Shaft



WON ST CO., LTD.

Track Roller Guide
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T.R Guide

Kl TR Guide

1. Structure & Features

Outside Type I <« Cap Seal

Cap Seal protects track rollers and guide
rail from foreign debris and dust through
sealing each roller and it lubricates through
inner oil contained seal so that it increases
atravel life and a running speed.

Roller Unit »

Double raw angular contact ball
bearing is able to withstand radial
and thrust load acting on a guide.

-
Guide Rail » **
precisely surface finished and heat

treated shaft was inserted under
press in the guide rail.

Ee0

Inside Type

It is possible to slide precisely
as adjusting pre-load between a
guide rail and a track roller.

Adjusting Screw P %/ )

<« Roller Unit

Double row angular contact ball bear-
ing is able to withstand a radial and
thrust load acting on a guide.

End Seal A
End Seal protects track rollers and guide rail
from foreign debris and dusts through sealing
at the end of block and provides a stable sliding.

- 256 BRI SEIEENI
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WON Track Roller Guide has been developed by WON R&D Center based on knowledge and experience
for several years in the field of Linear Motion System. It consists of the guide rail inserted by applying
pressure onto a precisely grinded and heat treated (HRC 62) shaft and a roller unit.

2. Speed and Noise

Conventional Linear Motion Guide uses balls inside a sliding block and a series of balls recirculate in
sliding block. That is why makes a noise, vibration and low speed. In case of Track Roller Guide(T.R
Guide), it applies several roll bearings instead of a series of balls so that it is possible to reduce noise
and vibration at the maximum rotational speed as follows.

- Maximum Speed V max =10 m/s

- Maximum Acceleration A max =50 m/s?

3. Adjustable Clearance

When preloads and backlashes are required between a guide rail and a track roller, it is feasible to adjust
a clearance by using an adjustable eccentric screw.

4. Load Capacity in any direction
Track Roller is double row angular contact ball bearing so it can withstand loads in any direction.

5. Perfect Sealing and Lubrication

Cap Seal protects track rollers and a guide rail from foreign debris and dusts through sealing each roller
and it provides lubrication into TR Guide through an inner oil contained seal.

6. Available Temperature
-20C~80°C

7. Easy Installation

It is easy to install and handle due to light weight
and compact structure. Because it provides a high
speed sliding, a high precision and a compact
structure, it is so easy to install and maintain that
this is a very economical Linear Motion System.

=
P
®
=
o
®

Track Roller Guide Y4 -




= TR Guide

n Guide Rail Series
1. Outside Type

TS

o

TF

Standard Length & Maximum Length

The table below shows the standard lengths and the maximum lengths of a guide rail. If the maximum
length of a needed guide rail exceeds them, jointed rails will be used. When a special length is required,
Please contact us.

N

i
15

Unit : mm
Part No. 20 32 42 52 TW52
300 300 550 675 800 675
550 550 800 925 1050 925
800 800 1050 1175 1300 1175
Standard 1050 1050 1300 1425 1550 1425
Length of 1300 1300 1550 1675 1800 1675
Guide Rail 1550 1550 1800 1925 2050 1925
(Lo) 1800 1800 2050 2175 2300 2175
2300 2300 2300 2425 2550 2425
2800 2800 2550 2675 2800 2675
2800 2925 2925
P 62.5 62.5 125 125 250 250
G 25 25 25 25 25 25
Lmax 6000 6000 6000 6000 6000 6000

- P41l Track Roller Guide
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2. Inside Type

Standard Length & Maximum Length

The table below shows the standard lengths and the maximum lengths of a guide rail. If the maximum
length of a needed guide rail exceeds them, jointed rails will be used. When a special length is required,
Please contact us.

W 77777 e ofr "j\%""?? 77777777 o]
Ll

Lo

Unit : mm
Part No. 15 20 25 30 35 45 55
160 220 220 280 280 570 780
400 400 400 520 520 990 1020
700 700 700 600 600 1200 1500
1000 1000 1000 1000 1000 1515 1980
1300 1300 1300 1400 1400 2040 2460
1600 1600 1600 1480 1480 2460 2700
Standard 1900 1900 1900 1800 1800 2985 3060 2
éﬁ%%';{:f” 2200 2200 2200 2040 2040 3300 3300 g
(Lo) 2500 2500 2500 2200 2200 3510 3540 8
2800 2800 2800 2520 2520 4035 3900
3100 3100 3100 2600 2600 4455 4020
3400 3400 3400 3000 3000 4500
3700 3700 3700 3400 3400
4000 4000 4000 3800 3800
4300 4300 4300 4600 4600
P 60 60 60 80 80 105 120
G 20 20 20 20 20 225 30
Lmax 6000 6000 6000 6000 6000 6000 6000

Track Roller Guide &) -
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H Types of Block

1. Outside Type

There are two kinds of blocks : Non-Adjustable Block and Adjustable Block.

- Non-Adjustable Block

Non-Adjustable Block assembled with a precise
guide rail at the best fit has a clearance within 20 ;m
between a rail and a block. It is unnecessary the
eccentric screw for adjusting clearance so that it is
economical in use.

- Clearance Adjustable Block

Clearance Adjustable Block is used for setting Zero
clearance or putting preload.

=>[[ Al<= [H il (A il & (o === o[]
E%’BEE =t =t o ) o
Fy Fz Mx My Mz Unit - mm
Part No. Fymax Fozmax Mxmax Moxmax Mymax Moymax Mzmax Mozmax
(N)  (N-m)  (N.m) (N.m) (N-m) (N-m) (N-m)
20 406 400 238 200 1.9 1.6 5.9 5.0 10.2 10.0
25 1495 1140 713 560 6.8 5.3 19.6 15.4 4.1 31.4
32 1495 1140 713 560 9.3 7.3 232 18.2 48.6 37.1
42 3574 2600 1663 1240 26.6 19.8 58.2 43.4 125.1 91.0
52 3574 2600 1663 1240 34.9 26.0 74.8 55.8 160.8 117.0

IN-m =0.102kgf - m

x Service load shall not exceed the maximum allowable load shown in the table of maximum allowable load.(Refer to P272.)

I -+ I
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2. Inside Type
There are two kinds of block available for an inside type of TR Guide: Non-Adjustable Block and Adjustable Block.

- Non-Adjustable Block - Clearance Adjustable Block

Non-Adjustable Block assembled with a precise Clearance Adjustable Block is used for setting Zero
guide rail at the best fit has a clearance within 20 ;m clearance or putting preload.
between a rail and a block.

i

- Maximum Allowable Load

5 o o &
L=
= o o [T
Mx My Mz
Unit - mm
Part No. Fy max FOymax Fzmax FOzmax Mxmax MOXmax MYmax MOYmax Mzmax MOZmax
(N) (N) (N) (N) (N-m) (N-m) (N-m) (N-m) (N-m) (N-m) ;
TRI 15 406 400 194 150 1.8 1.4 3.3 2.6 6.9 6.8 o
TRI 151 406 400 238 200 2.3 1.8 6.3 5.3 10.8 10.7 <.
TRI 20 406 400 194 150 2.3 1.8 3.5 2.7 7.3 7.2 %
TRI 20L 406 400 238 200 2.9 2.4 7.8 6.6 13.4 13.2
TRI 25 1495 1140 583 420 9.0 6.5 14.6 10.5 37.4 28.5
TRI 25L 1495 1140 713 560 11.0 8.7 26.7 21.0 56.0 42.8
TRI 30 1495 1140 583 420 10.5 7.6 15.7 1.3 40.4 30.8
TRI 30L 1495 1140 713 560 12.8 10.1 31.0 24.4 65.0 49.6
TRI 35 3574 2600 1359 930 30.6 20.9 48.9 33.5 128.7 93.6
TRI 35L 3574 2600 1663 1240 37.4 27.9 89.8 67.0 193.0 140.4
TRI 45 3574 2600 1359 930 34.0 23.3 50.3 34.4 132.2 96.2
TRI 451L 3574 2600 1663 1240 41.6 31.0 99.8 74.4 214.4 156.0
TRI 55 3574 2600 1359 930 40.8 27.9 61.2 41.9 160.8 117.0
TRI 55L 3574 2600 1663 1240 49.9 37.2 122.2 Sl 262.7 191.1

1N-m =0.102kgf -+ m

x Service load shall not exceed the maximum allowable load shown in the table of maximum allowable load.(Refer to P272.)

N T T 1 [
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T.R Guide

n Assembly and Adjustment
1. Outside Type

WON Track Roller Guide for a clearance adjustable block provides a precise sliding through adjusting
a clearance to zero.

1) Coaxial bearing being the criteria for an adjustment is completely fastened up but eccentric axial bearing is
fasten loosely so that remains enough a gap between a rail and an adjustable block.

2) With the state of the block assembled on guide rail, screws should be tighten up equally using a torque
wrench until an eccentric axial bearing is contacted with a guide rail properly.
A) If the block assembled moves smoothly and each of track rollers rotates, the eccentric axial bearing
should be adjusted correctly.
B) Please caution that it could shorten a life span of the eccentric axial bearing if the screws were
tightened up excessively.

3) If the eccentric axial bearing were adjusted exactly, Please fasten lock nuts and bolts referring to
recommended torque as below.

- Roller Assembly Torque(A)

Unit : mm

Max (N-m) 2.0 8.0 8.0 46 46

- Rail Assembly Torque(B)

Max (N-m) 5.8 9.9 24 48 80

IN-m = 0.102kgf e m

N -~
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2. Inside Type

WON Track Roller Guide of an inside type (TRI) for a clearance adjustable block provides a precise
sliding through adjusting clearance to zero.

1) Non-adjustable bearing being the criteria for an adjustment is completely fastened up but an adjustable
bearing is fasten loosely so that remains enough a gap between a rail and an adjustable block.
2) With the state of the block assembled on a guide rail, the adjust screws at the side of block should be
tighten up equally using a torque wrench until a roller is contacted with a guide rail properly.
A) If the block assembled moves smoothly and each of track rollers rotates, the eccentric axial bearing
should be adjusted correctly.
B) Please caution that it could shorten a life span of LM System if the screws of adjustable bearing were
tightened up excessively.
4) Please prevent loosening of a bolt as fastening a lock bolt.

- Roller Assembly Torque Unit : mm

o
P
Part No. e
&

Max (N-m) 2.0 2.0 8.0 8.0 46 46 46

- Rail Assembly Torque

Part No. 15(M4) 20(M5) 25(M6) 30(M6) 35(M8)  45(M10)  55(M12)
Max (N-m) 2.5 5.8 9.9 9.9 24 48 80

IN-m = 0.102kgf * m

N T T o [
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H Track Roller

There are two kinds of rollers for a shaft, eccent-
ric and concentric rollers. Track roller is 2 row
angular contact ball bearing.

Concentric Roller for Shaft

When it is not necessary to adjust a clearance
it is used.

Eccentric Roller for Shaft

When it is necessary to adjust a clearance it is
used.

ﬂ End Seal (T type)

Seal in the front and rear of the block protects a
Shaft & roller from dusts, and increases the Ser-
vice Life and stability of movement.

Track Roller Guide

Cap Seal

Cap Seal protects shafts and rollers from dusts
and stock oil. By doing so, increase a travel life
and improves the stability of moving guide at
high speed.

n Cap Seal Assembly

We recommend that a cap seal should be as-
sembled in the last step after completing the ad-
justment of rollers. To install a cap seal on the
block, 1) Take off block from a guide rail, 2) As-
semble a cap seal to block temporary so that se-
cure an enough gap for a cap seal, 3) Assemble
a cap seal to a guide rail tighten, 4) Adjust the
gap between a cap seal and a block while ap-
proaching a cap seal to the surface of a shaft.
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n Accuracy

Accuracy of T.R Guide is measured as below method.

7o)
]
Zloola

=
P
®
=
o
®

[/]o04[8]

Fig 2. Accuracy
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m Service Life

Service life refers to the total running distance that 90% of identical bearings in a group, when one locked
with another internally under the same conditions, can be achieved without developing flaking.

1. Basic Dynamic Load Ratings C (Basic Dynamic Moment M)

When a group of bearing under the same load(Moment) run, if 90% of them are not damaged and run
100Km, the load is called the basic dynamic load (Basic dynamic moment M).

2. Basic Static Load Ratings Co (Basic Static Moment Mo)

Basic Static Load Ratings Co (Basic Static Moment(Mo)) is a stationary force or couple applied to both
a raceway and rolling elements as much as 0.001 permanent deformations unchanging in magnitude,
points of application, and direction, which the sum of the permanent deformation on the rolling elements
and that of the raceway at a contact area under the maximum stress.

3. Maximum allowable load(maximum allowable moment)

Maximum allowable load(maximum allowable moment) is maximum moment which is allowed not only for
capability of load carrying of track roller but also for smooth linear motion as considering strength of a rail,

block and bolt.
4. Service Life depending loads in 5. Service Life depending moment in
any direction any direction
Cyz 3 5 — Mxyz 3 5
=] . L = (22 ), q
L= ()10 (—y )10
L L
= - [ S —
= e 60 " T2 e 60
L :Senvicelife (m) L : Service life (m)
Lh  :Senvice life (h) Lh - Service life (h)
Cyz :Basic dynamic load ratings of each direction  (N) Mxyz  :Allowable moment in each direction (N * m)
P :Applied load in each direction (N) M : Applied moment in each direction (N * m)
s :Stroke (m) Is : Stroke (m)
n1 : The number of retum (0.p.m.) n1 : The number of Cycles (0.p.m.)
 When applied load is less than maximum allowable load s When applied moment s less than maximum allowable moment
Cyz, rating life shall be calculated from the equation above. Mxyz, rating life shall be calculated from the equation above.
f X o

- pL Il Track Roller Guide
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l STF type Guide Rail

Examples of model number formation

ISTF|32/-1300|
@ a 8

Type
Part No.
Rail Length

ds
h|

w
N
{ LTS'H & — \ L\’E‘r‘ L\’E‘r‘ Il ﬁw‘ H‘f*ﬂ ﬁw‘

d .qu\ LG

Lmax
|

Unit : mm

Rail Dimensions

hi dXDXp
STF 32 26 6000 10 6 10 6.5X12X6.5| 25 125 =
STF 52 42 6000 16 10 18 9 11X19X13 25 250 Z';
f=
s
@

% Please inquire us for your specially required dimensions & application

N T T 7 [
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I TS type

Examples of model number formation
TS32H—BC—1300
@ 8 808 O

Type Part No.

Guide Rail Type : Solid(No Symbol), Hollow(H), Block Quantity
Block Type : Secure Type Block(B), Gap Arbitration Block(BC)
B Capseal : No Sticking(No symbol), Sticking(S)

@ Rail Length

Basic Static Load Ratings and Moment

] = = ‘@ ° ®°
=>[H fl<= [H il [l il \ | E"@Oj
Cy Cz Mx My Mz

Permissible Moment

Mox My Moy

(N'-m)  (N-m) (N-m) (N-m)
TS 20 1860 1600 870 760 7.0 6.1 21.8 19.0 46.7 40.0
TS 25 5960 4560 | 2850 2200 271 20.9 78.4 60.5 164.0 | 125.4
TS 32H 5960 4560 | 2850 2200 37.1 28.6 92.6 71.5 193.8 | 148.2
TS 42H 13930 | 10200 | 6620 4920 | 106.0 78.7 231 172 487 o
TS 52H 13930 | 10200 | 6620 4920 | 139.0 103 298 221 627 459

x Please inquire us for your specially required dimensions & application

% Rails above TS 32H Size are hollow type.

x The figure of rating load and moment is
for life time calculation and the figure of
maximum allowable load could be
referred to P260.

I -+ I
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el [ R
Fr SIS B — P
a - =

(A A @ . @,

Eﬁ %% ﬂ s
. ‘ T T

| [ | ] e I I

S=ar— H . —FH

e ] G
Unit : mm

Basic load ratings Rail

W Wi (mla-x) Li hi dXDXp G

TS 20 60 | 20 /6000|110 |25.5|16.5(125|M 5| 25 | 50| 17 | 4 (122 | 9 | 45X8X46| 25 | 625
TS 25 85 | 25 /6000|125 |34.1|23.5| 17 (M 6| 35 | 55| 21 6 | 15 |10.6 | 5.5X10X6.5[ 25 | 62.5
TS 32H | 90 | 326000 145 (38.5[23.5| 17 |M 6|37.5(65| 24 | 6 | 20 | 15 |6.5x12X75| 25 | 125
TS 42H | 120 | 42 |6000| 170 |47.5|34.9|25.2/ M 8| 50 | 75| 28 | 10 | 20 |12.6 | 9x15X85 | 25 | 125
TS 52H | 130 | 52 |6000| 205| 60 |34.9/25.2| M10|52.5| 90| 40 | 10 | 34 |25.1| 11X19X13 | 25 | 250

1N = 0.102kgf
IN-m = 0.102kgf * m

=
P
®
=
o
®

Secure Type Block

Gap Arbitration Type Block

N T T -co [
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I TC type

Examples of model number formation

TﬂCZéS—Bf—

Type Part No. Block Quantity
Block Type : Secure Type Block(B), Gap Arbitration Block(BC)
Capseal : No Sticking(No symbol), Sticking(S) @ Rail Length

Basic Static Load Ratings and Moment

@ PN Py O O
=>[fl i< [H il B ] \ | E°<;\\>°j
= = == Ee_=H B l|e.®,
Cy Cz Mx My Mz

Permissible Moment

Mx Mox My Moy Mz Moz

(N-m)  (N-m) (N:m) (N-m) (N-m) (N-m)

TC 20 1860 1600 870 760 7.0 6.1 21.8 19.0 46.7 40.0
TC 25 5960 | 4560 | 2850 | 2200 27.1 209 | 78.4 60.5 164 125
TC 52 13930 | 10200 | 6620 | 4920 139 103 298 221 627 459

x Please inquire us for your specially required dimensions & application
% The figure of rating load and moment is for life time calculation and the figure of maximum allowable load could

be referred to P260.

Order Made

N -
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M
s

i
A
@u@%/

as Lmax ‘
a ' {

Unit : mm

Basic load ratings Block

W1LL1HH1H28T1

(max.)

TC 20 60 | 20 | 6000 (110 | 67 [16.5[12.5|M 5| 25 | 50 | 56 | 5.3 | 8.3 | 30 | 4 |43.7/40.5 22 | - |31.5
TC 25 85| 25 | 6000 125 | 81.1{23.5( 17 |M 6] 35 | 55 | 75 [8.3| 14 | 43 | 6 | 62 [57.6| 25 | — | 47
TC 52 | 130 52 | 3000 |205|113,5/34.925.2| M10(52.5| 90 | 112 | 8.3 | 14 | 80 | 10 | 86 |78.6| 25 | 50 | 66

% Please refer to 286pages for the standards. IN = 0.102kgf
1N-m = 0.102kgf * m

=
P
®
=
o
®

Secure Type Block Gap Arbitration Type Block

Track Roller Guide A4l -
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I TF type

Examples of model number formation

TF32—BC— 1300
9 8 B B 6 P

T
e

Type Part No. Block Quantity
Block Type : Secure Type Block(B), Gap Arbitration Block(BC)
Capseal : No Sticking(No symbol), Sticking(S) @ Rail Length

Basic Static Load Ratings and Moment

@ PN L\ O °© O
=>[fl fl<= [H il i il \ | EOQOZ
Cy Cz Mx My Mz

Permissible Moment

Mox My Moy Mz Moz

(N-m)  (Nm) (Nm) (Nm) (N-m)
TF 32 5960 4560 | 2850 2200 37.1 28.6 92.6 71.5 193 148
TF 42 13930 | 10200 | 6620 | 4920 106 78.7 231 172 487 357
TF 52 13930 | 10200 | 6620 4920 139 103 298 221 627 459

x Please inquire us for your specially required dimensions & application
% The figure of rating load and moment is for life time calculation and the figure of maximum allowable load could
be referred to P260.

N -
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I
F v , o , *
I 7 Al P 7
@ Q1 P
—$—@e@$
S
|

Lmax

Unit :

mm

TF 32 90 | 32 | 6000 | 145| 33 [23.5| 17 (M 6(37.5|/ 65| 6 | 10 | 5 6.5X12X6.5 | 25 | 125
TF 42 120 | 42 | 6000 | 170 |47.2134.9|252{M 8| 50 | 75 | 10 | 15 | 7.5 9X15X7 25 | 125
TF 52 130 | 52 | 6000 | 205[47.2/34.9/25.2|M10|52.5| 90 | 10 | 18 | 9 11X19X%10 25 | 250 ;
IN = 0.102kgf 4
s

IN-m = 0.102kgf * m

Secure Type Block

Gap Arbitration Type Block

Track Roller Guide

213 [
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I TW type

Examples of model number formation

TW52—BC—1425
d 8 8 0 & 8

Type Part No. Block Quantity
Block Type : Secure Type Block(B), Gap Arbitration Block(BC)
Capseal : No Sticking(No symbol), Sticking(S) @ Rail Length

Basic Static Load Ratings and Moment

@ P P SN O ° o
=[] Al<= [H il LA il \ | (o &= o[]
Cy Cz Mx My Mz

Basic load ratings Permissible Moment
Part No. Cy Coy Cz Mx  Mox My Moy Mz Moz
(N) (N) (N) (N)  (Nm) (N-m) (N-m) (N-m) (N-m) (N-m)
TW 52 | 13938 | 10200 | 6620 | 4920 | 364.3 | 270.6 | 298.1 | 221.4 | 627.2 | 459.0

x Please inquire us for your specially required dimensions & application
x The figure of rating load and moment is for life time calculation and the figure of maximum allowable load could
be referred to P260.

™™

N -
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~a @ o ¢ =

EEE & :

B il R AN
BE= | = N al |l

| v 1 |

= [ Nl e | il

== TN == — =i ——

Unit : mm

Basic load ratings Block Rail

W 5 i HHHS TTT2adsh h B dxDxP G P
(max.)

200{120| 6000 |205| 51 34.9125.2/M10|87.5| 90 (100| 10 | 25|16.1/ 68 | 11X19X13

1N = 0.102kgf
IN-m = 0.102kgf e m

=
P
®
=
o
®

Secure Type Block Gap Arbitration Type Block

oo B
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I TRI - Standard Type

Examples of model number formation

I

Type Part No.

Block Length : Standard(No Symbol), Long Type(L)

Block Quantity

B Block Type : Secure Block(B),Adjustment Block(BC)

@ Seal : No Seal(No Symbol), One Side Seal(U), Both Side Seal(UU)
Rail Length

Basic Static Load Ratings and Moment

S S o o
— — = —
- = - = =
Mx My Mz

Basic load ratings Permissible Moment

Cy Coy Cz Mx Mox My Moy Mz Moz

(N) (N) (N) (N-m)  (N-m) (N-m) (N-m) (N-m) (N-m)
TRI 15 1860 | 1600 710 570 8.3 54 12.1 9.7 31.8 27.2
TRI 20 1860 | 1600 710 570 8.5 6.8 12.8 10.3 33.6 28.8
TRI 25 5960 | 4560 | 2330 | 1650 36.1 25.6 58.3 41.3 149 114
TRI 30 5960 | 4560 | 2330 | 1650 | 41.9 29.7 62.9 44.6 161 123
TRI 35 13900 | 10200 | 5410 | 3690 121 83.0 195 132 501 367
TRI 45 13900 | 10200 | 5410 | 3690 135 92.3 200 136 515 377
TRI 55 13900 | 10200 | 5410 | 3690 162 110 243 166 627 459

% Please inquire us for your specially required dimensions & application
% The figure of rating load and moment is for life time calculation and the
figure of maximum allowable load could be referred to P261.

N -
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©
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[ N I ;l T [

= u I} e ] - il N

g ° a £
Lmax

Unit: mm

Basic load ratings Block

WHLLL1H28T1T2

(max.)

TRI 15 | 34| 24| 57 |6000 54.2|10.3| M4 | 26 | 26 | 4 |14.7| 4 | 24 | 3.3 | 45X8x45| 25 | 60
TRI 20 | 42| 28|66.2|6000/ 63.4/11.3| M5| 32 | 32| 4 |17.7| 5 | 30 | 3.3 |55x9.4x55 25 | 60
TRI 25 | 48| 33| 83 |6000/80.2| 12 | M6| 35|35| 6 | 22| 6 | 34 | 4.2 | 65x11x65| 25 | 60
6 7
0 8

TRI 30 | 60| 42|96.8/6000 94 |17.5| M8 | 40 | 40 26 44 | 5 |65x11xX65| 35| 80
TRI 35 | 70| 48| 117 |6000/114.2|18.5| M8| 50 | 50 | 10 | 31.5 50| 6.8 | 9x14x9 | 35| 80
TRI 45 | 86| 60| 126 (60001232 23 |[M10| 60 | 60|10 |39.5 12 | 60 | 6.8 11x175x1t | 50 | 105
TRI 55 |100| 68| 156 [6000/153.2| 28 [M12| 75 | 75 |12 |43.5] 12 | 70 | 8.5 | 13x20x13 | 50 | 120

1N = 0.102kgf
IN-m = 0.102kgf-m

=
P
®
=
o
®

Secure Type Block Adjustment Block

HEC G AT 277 -
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P TRI - Long Type

Examples of model number formation

—BCUU—1300
1 2 3 4 é é é

Type Part No.

Block Length : Standard(No Symbol), Long Type(L)

Block Quantity

B Block Type : Secure Block(B),Adjustment Block(BC)

@ Seal : No Seal(No Symbol), One Side Seal(U), Both Side Seal(UU)
Rail Length

Basic Static Load Ratings and Moment

Basic load ratings Permissible Moment

Part No. (03 Coy Mx Mox My Moy

(N) (N) (N'-m)  (N-m) (N-m) (N-m)
TRI 15L 1860 | 1600 870 760 8.3 7.2 23.2 20.3 49.9 427
TRI 20L | 1860 | 1600 870 760 10.5 9.1 28.7 25.1 61.6 52.8
TRI 251 5960 | 4560 | 2850 | 2200 | 44.2 34.1 106 82.5 223 171
TRI 30L 5960 | 4560 | 2850 | 2200 | 51.3 39.6 124 95.7 259 198
TRI 35L | 13900 | 10200 | 6620 | 4920 149 110 357 265 752 550
TRI 45L | 13900 | 10200 | 6620 | 4920 165 123 397 295 836 612
TRI' 55L | 13900 | 10200 | 6620 | 4920 198 147 486 361 1024 749

% Please inquire us for your specially required dimensions & application
% The figure of rating load and moment is for life time calculation and the
figure of maximum allowable load could be referred to P261.

N -
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© _
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*M ° a =

Lmax

Unit : mm
Basic load ratings Rail

L

W H L L a ¢ dXDXp G P

(max.)

TRI15L | 34| 24|79.4|6000 76.6{10.3| M4 | 26 | 34 14.7
TRI 20L | 42 | 28| 98 |6000 95.2(11.3| M5| 32 | 50 17.7

4 24 | 3.3 | 45%x8%45| 25 | 60
4
TRI 251 | 48| 33| 109 |6000106.2 12 | M6| 35 | 50| 6 | 22
6
0

30 | 3.3 |5.5%9.4x55 25 | 60
34 | 4.2 |65%11X65| 25 | 60

TRI 30L | 60| 42| 131 |6000128.217.5| M8 | 40 | 60 26 44 | 5 |65x11x65| 35| 80
TRI 35L | 70 | 48| 152 |6000/149.2/18.5| M8 | 50 | 72 | 10 | 31.5 50 | 6.8 | 9x14x9 | 35| 80
TRI 45L | 86| 60| 174 {6000 171.2| 23 \M10| 60 | 80| 10 |39.5| 12 | 60 | 6.8 |11x17.5X11 | 50 | 105
TRI 55L |100| 68| 213 {6000210.2) 28 [M12| 75 | 95|12 |43.5| 12 | 70 | 8.5 | 13x20x13 | 50 | 120

0| N oo |~

=
P
®
=
o
®

1N = 0.102kgf
IN-m = 0.102kgf m

Adjustment Block

oo B
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I RF type / RA type Track Roller(Outside Type)

Examples of model number formation

1 2

Type : Coaxial Shaft Roller(RF), Eccentric Shaft Roller(RA)

Part No.

The load of an application roller

Cy

BN

Fy

& 1150 800 330 190 250 100
RA 04
RF 06

e 3670 2280 1080 550 920 270
RA 06

R0 8580 5100 2510 1230 2200 630
RA 10
RF 12 8580 5100 2510 1230 2200 630

I -
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T
1

WON

Unit : mm
Application
Rail
RF 04 -
—1 4 4 16 | 22 7 5 15| 05 |185] 0.5 | 24 20
RA 04 0.5
RF 06 =
6 6 24 | 34 | 11 | 6.5 1 1 27 |16 | 5 25, 32
RA 06 1
RF 10 -
10 | 10 | 35 |51.3|15.9]8.95 1 1.7 | 405| 2 8 42, 52
RA 10 1
RF 12 12 | 10 | 42 |60.93|/19 |95 = = 3 [43.2 )1 12.5 55

=
P
®
=
o
®

N T T 1 [
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B RFI type

Examples of model number formation

Track Roller(Inside Type)

1 2

Type : Coaxial Shaft Roller(RFI)
Part No.

The load of an application roller and moment

B

Cy
<

RFI

—>

]

RFI 04 1150 800 330 190 250 100
RFI 06 3670 2280 1080 580 920 270
RFI 10 8580 5100 2510 1230 2200 630
RFI 12 8580 5100 2510 1230 2200 630

N -
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0

WON

Unit : mm

Application

Rail

RFI 04 17 TRI 15

4 4 16 | 22| 7 |5 10 | 1.5 | 0.5 05|55 [ ——————
RFI 04-1 18 TRI 20
RFI 06 215 TRI 25

6 6 24 | 34 | 11 |65 | 14 1 1 05| 6 ————
RFI 061 25.9 TRI 30
RFI 10 33.35 TRI 35

10 | 10 | 35 | 51.3(15.9|8.95| 22 1 1175 1 O
RFI 10-1 37.35 TRI 45
RFI 12 12 | 12 | 42 |60.93| 19 |95 | 22 | - 3 |43.2] 1 |125 TRI 55

=
P
®
=
o
®
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Bstype CapSeal

Examples of model number formation

o

Type
Part No.
S
|
/"j\\x\
WON | ([)]°.
(| WWRNIW | o |
T T !
\\Made |TI Koreal/ £
RN *d}
. L
A B
Part No. A A =} H Hi C S
S 04 38 30 12 20 8 10
S 06 45 36 16 28 12 14 3.2X6X3.5
S 10 60 50 22 39 17.5 19.5

Unit : mm

Application
Roller
RF, RA 04

RF, RA 06

RF,RA 10

N -
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I Ttype  End Seal

Examples of model number formation

2 8

Type
Part No.
c
_C
©
@% A A L
N 1 -
WONST T
TR 28
L t
Unit : mm
Part No. L H t C h D d =
@

T 15 30 15.5 3 20 3 55 3.5 =

T 20 38 16.5 3 22 4 55 3.5 =

T 25 44 20 3 25 4 6 3.5

T30 56 24.4 3 36 6 8 45

T35 65 31.9 3 40 7 8 45

T 45 80 35.4 3 46 9 8 45

T 55 94 40.7 3 66 9.5 8 45

T T c5 [
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I Btype  Bracket

Examples of model number formation

1 2

Type
Part No.
G Fxn G
F
T T T T T T
I o L]
pu

Unit : mm

B 20-1 40 25 X1
— 20 7 23.5 6.6x11 17 7.5 7.5

B 20-2 65 25 X2

B 25-1 47.5 32.5x1
- 28 10 27 6.6%11 20.5 9 7.5

B 25-2 80 32.5X2

B 52-1 70 55 X1
—— 30 1.5 27 9 x14 18.5 9.5 7.5

B 52-2 125 55 X2
Bracket Assembly Torque

Max (N-m) 5.8 ¢ 24

IN-m = 0.102kgf * m

gy o0
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Micro Stage
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Micro Stage

>> Linear Stage (Manual Stage)

M1-338-L1,R1,C1

Stage Surface : 30X30mm

Stroke +3mm
Travel Guide Crossed Roller Guide
Resolution 0.01mm
Load Capacity | 1.5kg
M1-338-R1 Material Aluminum

M1-437-L1,R1,C1

Stage Surface : 40X40mm

Stroke +6.5mm
Travel Guide Crossed Roller Guide
Resolution 0.01mm
M1-437-L1 Load Capacity | 2kg IIWH B
Material Slim Aluminum =

M1-637-L1,R1,C1

' % Stage Surface : 60X60mm
Yo H Stroke 16.5mm

M1-637-L1 3 Mi-637.r1 _lravel Guide | Crossed Roller Guide
Resolution 0.01mm
M1-637-C1 Load Capacity | 5kg
Material Slim Aluminum

M1-837-L1,R1,C1

’ % Stage Surface : 80X80mm
@ ' ' Stroke +12mm

M1-637-L1 ﬁ Mi37-r1 _Travel Guide | Crossed Roller Guide
Resolution 0.01mm
M1-637-C1 Load Capacity | 10kg
Material Slim Aluminum

I =
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M1-1037-L1,R1,C1

Stage Surface : 100X100mm

Stroke +12.5mm
Travel Guide Crossed Roller Guide
h Resolution 0.01mm
M1-1087-L1 Load Capacity | 10kg
Material Slim Aluminum

M1-238-L1,R1,C1 s

Stage Surface : 125X150mm e

AR %M %

Stroke +25mm EE

Travel Guide Crossed Roller Guide

Resolution 0.01mm g
M1-238-R1 Load Capacity | 8kg

Material Aluminum

M1-6137-L1,R1,C1
Stage Surface : 60X100mm ]

Stroke +12.5mm 7

Travel Guide Crossed Roller Guide

Resolution 0.01mm e
MIB1875L1 Load Capacity | 6kg “ﬂﬁ

Material Slim Aluminum

M1-4837-L1,R1,C1 l %
Stage Surface : 40X80mm 3 J ;
4 &
e @
Stroke +12mm %
Travel Guide Crossed Roller Guide
Resolution 0.01mm
M1=4857-R1 Load Capacity | 6kg
Material Slim Aluminum

N P -:: [
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Micro Stage

M2-238-L1,R1,C1

Stage Surface : 125X150mm

Stroke +25mm
Travel Guide Crossed Roller Guide
Resolution 0.01mm
M2-238-L1 Load Capacity | 7kg
Material Aluminum

29

“
M2-837-R1

M2-437-11

M2-437-C1

M2-637-L1

M2-637-R1

M2-837-L1

M2-437-L1,R1,C1 R

Stage Surface : 40X40mm

Stroke +6.5mm

Travel Guide Crossed Roller Guide
Resolution 0.01mm

Load Capacity | 2kg

Material Aluminum

M2-637-L1,R1,C1

Stage Surface : 60X60mm

Stroke +6.5mm

Travel Guide Crossed Roller Guide
Resolution 0.01mm

Load Capacity | 5kg

Material Slim Aluminum

M2-837-L1,R1,C1

Stage Surface : 60X100mm

Stroke +12.5mm

Travel Guide Crossed Roller Guide
Resolution 0.01mm

Load Capacity | 10kg

Material Slim Aluminum

I = [
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M2-1037-L1,R1,C1

Stage Surface : 40X80mm

Stroke +12.5mm
Travel Guide Crossed Roller Guide
Resolution 0.01mm
MER0sTL Load Capacity | 10kg
Material Slim Aluminum

M3-437-L1,R1,C1

Stage Surface : 40X40mm
Stroke +6.5mm
Travel Guide Crossed Roller Guide
Resolution 0.01mm
Load Capacity | 1kg
ME=237-1 Material Slim Aluminum

ﬂ Stage Surface : 60X60mm
Stroke +6.5mm
Travel Guide Crossed Roller Guide
Resolution 0.01mm 5
Load Capacity | 2kg
R Material Slim Aluminum
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Micro Stage P&k -




M

icro Stage

D1-2518-L1

D1-418-L5W

D1-418-16

D1-618-L5

Micro Stage

>> Dovetail Stage (Manual Stage)

D1-2518-L6

Stage Surface : 25X25mm

8-M2 TP DP4 25 20

2
20
e
+ +
e+ 4

Stroke +5mm

Travel Guide Dovetail Type, Screw o
Load Capacity | 1kg o
Material Aluminum

D1-418-L5W

Stage Surface : 40X40mm

Stroke +10mm

Travel Guide Dovetail Rack & Pinion
Load Capacity | 2.5kg

Material Aluminum

D

1-418-L6,R6
Stage Surface : 40X40mm

242

M6x1.0 TAP DPG.

% o
-

+ oo
25
40

8-M4 TAP DPS /

3
s

Stroke +5mm

Travel Guide Dovetail Type, Screw
Load Capacity | 2.5kg

Material Aluminum

D1-618-L5

Stage Surface : 40X60mm

2|18

Stroke +15mm

Travel Guide Dovetail Rack & Pinion
Load Capacity | 3kg

Material Aluminum

20
T
nAN ﬂ
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+ +
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>> Dovetail Stage / Z Stage (Manual Stage)

D1-118-L5

Stage Surface : 40X140mm

Stroke +50mm

Travel Guide Dovetail Rack & Pinion
Load Capacity |4kg

Material Aluminum

D1-118-L5

D1-618-L6,R6 T T
—*
Stage Surface : 60X60mm 3 q}tfﬁ % — o3
+ —ﬂ[ 3

Stroke +10mm i -
Travel Guide Dovetail Type, Screw -
Load Capacity | 5kg s
Material Slim Aluminum w_[ %ﬁ%ﬁ

yo - MXZ-637-C1 + FTT .
4 [+

Stage Surface : 60X60mm ss{#— + —#f P~rﬁ~%

- +
+
Stroke X:45mm/ Z:+26mm El ﬁg_ﬁ 1
I
I i

Travel Guide Dovetail Type, Screw
Load Capacity | 1kg
Material Aluminum

MXZ-637-C1

LD1-0810-4S =
P e 8
T—1%%ep°° 1 T " @
Stroke +50mm [ s 22 iy
o o O * o o o]
Size 80x239x30mm He oo g® P

Load Capacity | LM

Resolution 0.1mm - i : .

Load Capacity | 15kg

LD1-0810-4S

Y - [



Micro Stage

>> Rotary Stage (Manual Stage)

R1-417-11

R1-617-L1

R1-617-L4

- R1-617-B1-2S

I -

R1-417-L1

Table Dimension

@40

Travel Range

360° / £5°

Resolution

2

Load Capacity

1kg

Material

Aluminum

R1-617-L1

Table Dimension

@60

Travel Range

360° / £5°

Resolution

2

Load Capacity

2.5kg

Material

Aluminum

R1-617-L4

Table Dimension

@60

Travel Range

360° / £5°

Resolution

2

Load Capacity

2.5kg

Material

Aluminum

R1-617-B1-2S

Table Dimension

260

Travel Guide

Ball Bearing

Travel Range

360° / £5°

Resolution

10

Load Capacity

3kg

Material

Aluminum
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R1-117-L1

Table Dimension | @125
Travel Range | 360° / £5°

Resolution 1
At Load Capacity | 3kg
Material Aluminum

R1-117-L4

Table Dimension | @125
Travel Range | 360°

Resolution 1°

Load Capacity | 3kg
Ri=]1-18

Material Aluminum
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Micro Stage

>> Tilting Stage (Manual Stage)

T1-418-Ad

T1-618-D4

T1-818-D4

T1-818-E4

I -

T1-418-A4
Stroke +20°
Table Dimension | 40x40mm
Travel Guide Dovetail, Worm Gear
Load Capacity | 1.5kg
Material Aluminum

T1-618-D4

Stroke

+10°

Table Dimension

60x60mm

Travel Guide

Dovetail, Worm Gear

Load Capacity

3kg

Material

Aluminum

T1-818-D4

Stroke

+10°

Table Dimension

80x80mm

Travel Guide

Dovetail, Worm Gear

Load Capacity

4kg

Material

Aluminum

T1-818-E4

Stroke

+10°

Table Dimension

80x80mm

Travel Guide

Dovetail, Worm Gear

Load Capacity

4kg

Material

Aluminum

[ = |
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>> Z Stage (Manual Stage)

MZ-437D-C1 SR
i==1

Stage Surface : 40X40mm EPs S Ka
= O oun)
Stroke +3mm L2 MEES
Travel Guide Crossed Roller Guide =
Resolution 0.01mm ‘E 2 [nj & | &
Load Capacity | 1.5kg @Em =11 ‘.@ @,,
Material Slim Aluminum —_— B
MZ-637D-C1 -
,_——3—0 0‘
Stage Surface : 60X60mm .g* q:) H%M»E%
Stroke +5mm *T;t'jlf
Travel Guide Crossed Roller Guide E—— = e
Resolution 0.01mm ﬁ_i [ = ? m
T1-418-Ad Load F)apamty 5k.g : ! MR
Material Slim Aluminum

MZ-137D-C1

Stage Surface : 125X125mm
Stroke +5mm
Travel Guide Crossed Roller Guide
Resolution 0.01mm
Load Capacity | 5kg
T1-418-0 Material Slim Aluminum
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Micro Stage

>> Miniature Stage (Motorized Stage)

AM1-0401-3S

Stage Surface : 40X40mm

\Q Stroke 10mm 4
Travel Guide | B/S @4L1.Cross Roller 7"
BISE=,,

AMI=0401=35 Resolution 0.002mm/Pulse(Full Step)
Load Capacity | 3kg
Material Aluminum(Option. SUS)

AM1-0602-3S7

Stage Surface : 60X60mm ]

- Stroke 20mm
Travel Guide B/S @6L1.Cross Roller

N Resolution 0.002mm/Pulse(Full Step)
Load Capacity | 5kg
Material Aluminum(Option. SUS)

AM1-0803-3S

Stage Surface : 80X80mm

* Stroke 30mm
Travel Guide B/S @8L1.Cross Roller
Resolution 0.002mm/Pulse(Full Step)

AM1-0803-35 Load Capacity | 15kg
Material Aluminum(Option. SUS)
AM1-0806-3S “
Stage Surface : 80X130mm L Pl
.t
Stroke 60mm i
Travel Guide | B/S @8L1.Cross Roller e —
Resolution 0.002mm/Pulse(Full Step)
AM1-0806-35 Load Capacity | 15kg sEai e D
Material Aluminum(Option. SUS) e =

- i1 Micro Stage
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>> Miniature Stage / Z Stage (Motorized Stage)

AM1-0810-3S

Stage Surface : 80X160mm
Stroke 10mm
Travel Guide B/S @8L1.Cross Roller
Resolution 0.002mm/Pulse(Full Step) = =
AM1-0810-3S Load Capacity | 15kg EHR| I H o l
Material Aluminum(Option. SUS) F =
AZ-0808-3S
P Stage Surface : 80X100mm —
Stroke 8mm
Travel Guide | B/S @6L1.Cross Roller y
Resolution 0.0072mm/Pulse(Full Step)
Load Capacity | 10kg
AZ-0808-33 Material Aluminum(Option. SUS)

Fé &
- Stage Surface : 120X120mm EE{A . p %
Stroke 12mm ﬂ—u—r F}_MEL ]%E%
Travel Guide | B/S @8L1.Cross Roller 5 L
Resolution 0.0072mm/Pulse(Full Step) _FQ%
Load Capacity | 20kg L - -
AZA212:38 Material Aluminum(Option. SUS) e ol
=
5]
(o]
@
&
[5]
Micro Stage [PALE] -

AZ-1212-3S




Micro Stage

>> Rotary Stage / Linear Stage (Motorized Stage)

-

AR-0600-28

st o

AR-0611-4S

AR-1200-3S

Stroke 200mm odd = j%
Travel Guide B/S @12L5.Cross Roller L 2
Resolution 0.01mm/Pulse(Full Step) _—=
Load Capacity | 25kg 44 vy T 1l
AL1-1520-38 Material Aluminum(Option. SUS) —
- IVl Micro Stage

AR-0600-2S

Stage Surface : @60

Stroke 360°

Travel Guide Worm Gear, 1/180
Resolution 0.004°/Pulse(Full Step)
Load Capacity | 3kg

Material Aluminum

Stage Surface : @60 { 1’(/;)\. ¢
N2
Stroke +5° 1P
Travel Guide | B/S @6L1, LM GUIDE i
Resolution 0.002mm/Pulse(Full Step) — =
Load Capacity | 5kg ‘
Material Aluminum 1P

AR-1200-3S

Stage Surface : @125

Stroke 360°

Travel Guide Worm Gear, 1/180
Resolution 0.004°/Pulse(Full Step)
Load Capacity | 15kg

Material Steel + Aluminum

AL1-1520-3S

Stage Surface : 150X320mm
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>> Alignment Stage (Motorized Stage)

AA-200-3S

Stage Surface : 200X200mm

Stroke 15/15/+42.5° (mm)
Travel Guide B/S @8 L1, Cross Roller
Resolution 0.002/Pulse(Full Step)
Load Capacity | 30kg

Material Aluminum(Option. SUS)

AA-400-3S

Stage Surface : 400X400mm

AA-200-3S

Stroke +10/+10/£2.5° (mm)
Travel Guide B/S @14 L2, Cross Roller
Resolution 0.004/Pulse(Full Step)

Aaa00-38 Load Capacity | 80kg
Material Aluminum(Option. SUS)
AA-1000-3S =
Stage Surface : 1000X1000mm ! |
S|

Travel Guide | B/S @14 L2, Cross Roller
Resolution 0.004°/Pulse(Full Step) ‘@ o
FAT1o003s Load Capacity | 100kg

Material Aluminum(Option. SUS) e ] R g

Stroke +15/+15/2.5° (mm) i
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1. Conversion from Sl(International System of Units)

Comparison of SI, CGS, and Engineering Units

unt 5™ Jength Mass Time Temp. Acccleron Force —Stress Pressure Energy —power
Sl m kg s K, C m/s? N Pa J W

CGS System|  cm g s © Gal dyn |dyn/cme|dyn/cm?| erg erg/s

Ezﬁ'g?g{g‘% m kgf-s/m s © m/s? kgf kgf/mz | kgf/me | kgf-m | kgf-m/s

Conversion Factors from S| Units

Parameter SI Units Units other than Sl Conversion factors
Names of unit ~ Symbols Names and symbols of Unit from Sl units
Degree o 180/
Angle Radian rad Minute 10 180/m
Second 648 000/n
Micron u 100
Length Meter m Pngslio A 100
Are a 102
Area Square meter m2 Hectare ha 10+
. Liter |, L 108
3 y
Volume Cubic meter m Dedilter d, dL 10
Minute min 1/60
Time Second s Hour h 1/3 600
Day d 1/86 400
No. of vibration,
frequency Hertz Hz Cycle s 1
Speed of rotation| Time per second s Time per minute rpm 60
Kilometer per hour km/h 3 600/1000
Speed Meter per second m/s Knol KN 3 600/1852
) Gal Gal 10
Acceleration | Meter per second m/s? . G 1/9.806 65
Mass Kilogram kg Ton t 103
Kilogram—force kgf 1/9.806 65
Force Newton N Ton—force tf 1/(9.806 65 X 109)
Dyne dyn 10p
Torque & force . ; .
moment Newton meter N-m Kilogram-force kgf-m 1/9.806 65
Stress Pascal (Newton Pa Kilogram—force per kgf/cme | 1/(9.806 65 X 104)
per square meter) | (N/m2) square centimeter kgf/mme | 1/(9.806 65 X 10¢)

- K/ Appendix
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Prefix Used in S| Units

Multiples Names and symbols of prefix Multiples Names and symbols of prefix

1018 Exa E 10~ Deci d
1015 Peta P 102 Centi c
102 Tera T 10°¢ Milli m
100 Giga G 106 Micro u
108 Mega M 10-¢ Nano n
102 Kilo k 10-12 Pico p
102 Hecto h 107 Femto f
10 Deca da 10-1® Ato a

Conversion Factors from S| Units
S| Units

Units other than SI

Parameter Conversion factors

Names of unit ~ Symbols Names and symbols of Unit from S| units
Kilogram—-force per
) kof/m2 | 1/9.806 65
SELEE GaT 15 ET n?l—{zrg) 15(9%%6 65 X 109)
Pressure (Nes?lz%alper 2 Meé?.ll:s rrrTl]iﬁt:\I:eter i, 760/(1013 25 X 107
square meter) (N/me) Torr 'Il;%rrr 1782/(1.013 25 X 109)
Bar
Amosphere atm 1/(1.013 25 X 109)
Erg erg 107
Jodle J Calorie (international) calir 1/4.186 8
Energy ) Kilogram-force meter kgf-m | 1/9.806 65
(Newton meter) | (N-m) Kilowatt-hour KW-h | 136 X 109
French horsepower hour PS - h ~3776 72 X 107
Watt W Kilogram—force per second | kgf - m/s 1/9.806 65
Power (Vetor i) ufs) Kilogram per hour kcal/h | 171163
S French horsepower hour PS ~1/735.498 8
Viscosty, viscostty index Pascal Pa-s Poise B 10
Kinematic viscosty, Square me/s Stokes St 10¢
Kinematic viscosty index |~ meter/second Centistokes cSt 100
Tonmerdus Temeeiseiion | Kelvin, Celsius K C Degree © [See Note 1]
Cunent, magnetomalve force: Ampere A Ampere A 1
Curert, eectiomolive force Volt V (Watt/ampere) (W/A) 1
Magnetic intensity | Ampere per meter A/m QOersted Oe 4r/10°
Magnetic flux Gauss Gs 10¢
density Tesla I Gamma y 10°
Electric resistance Ohm Q Ampere/volt (V/A) 1
Note 1 Thetemperature conversion fromfrom TK to 6°C is 6°=T-273.15, but for a temperature variation, it is AT=A6. But

AT and A0 represent temperature variation measured using the Kelvin and Celsius scales respectively.

Remarks The names and symbols in parenthesis are equivalent to those directly above or on the left
Example IN=1/9.809 65kg
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2. N—kgf Conversion Table

[How to Read] For example, to convert 10N into kgf, read the figure in the right kgt column adjacent to the 10 in the center
column in the 1st block. This means that 10N is 1.0197kgf. To convert 10kgf into N, read the figure in the left N

column of the same row, which indicates that the answer is 98 066N.
1IN=0.1019716kgf

1kgf=9.80665 N

N kof N kof N kof
9.8066 1 0.1020 333.43 34 3.4670 657.05 67 6.8321
19.613 2 0.2039 343.23 35 3.5690 666.85 68 6.9341
29.420 3 0.3059 353.04 36 3.6710 676.66 69 7.0360
39.227 4 0.4079 362.85 37 3.7729 686.47 70 7.1380
49.033 5 0.5099 372.65 38 3.8749 696.27 7 7.2400
58.840 6 0.6118 382.46 39 3.9769 706.08 72 7.3420
68.647 7 0.7138 392.27 40 4.0789 715.89 73 7.4439
78.453 8 0.8158 402.07 4 4.1808 725.69 74 7.5459
88.260 S 0.9177 411.88 42 4.2828 735.50 75 7.6479
98.066 10 1.0197 421.69 43 4.3848 745.31 76 7.7498
107.87 11 1.1217 431.49 44 4.4868 755.11 77 7.8518
117.68 12 1.2237 441.30 45 4.5887 764.92 78 7.9538
127.49 13 1.3256 4511 46 4.6907 774.73 79 8.0558
137.29 14 1.4279 460.91 47 4.7927 784.53 80 8.1577
147.10 15 1.56296 470.72 48 4.8946 794.34 81 8.2597
156.91 16 1.6315 480.53 49 4.9966 804.15 82 8.3617
166.71 17 1.7335 490.33 50 5.0986 813.95 83 8.4636
176.52 18 1.8355 500.14 51 5.2006 823.76 84 8.5656
186.33 19 1.9375 509.95 52 5.3025 833.57 85 8.6676
196.13 20 2.0394 516,75 53 5.4045 843.37 86 8.7696
205.94 21 21414 529.56 54 5.5065 853.18 87 8.8715
215.75 22 2.2434 539.37 55 5.6084 862.99 88 8.9735
225.55 23 2.3453 549.17 56 5.7104 872.79 89 9.0755
235.36 24 2.4473 558.98 57 5.8124 882.60 90 9.1774
24517 25 2.5493 568.79 58 5.9144 892.41 91 9.2794
254.97 26 2.6513 578.59 59 6.0163 902.21 92 9.3814
264.78 27 2.7532 588.40 60 6.1183 912.02 93 9.4834
274.59 28 2.8552 598.21 61 6.2203 921.83 9 9.5853
284.39 29 2.9572 608.01 62 6.3222 931.63 95 9.6873
294.20 30 3.0591 617.82 63 6.4242 941.44 96 9.7893
304.01 31 3.161 627.63 64 6.5262 951.25 97 9.8912
313.81 32 3.2631 637.43 65 6.6282 961.05 98 9.9932
323.62 33 3.3651 647.24 66 6.7301 970.86 €9 10.095
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3. kg—Ib Conversion Table

[How to Read] For example, to convert 10kg into I, read the figure in the right Ib column adjacent to the 10 in the center
column in the 1st block. This means that 10kg is 22.046lb. To convert 10lb into kg, read the figure in the left

kg column of the same row, which indicates that the answer is 4.536kg.
1kg=2.2046226lb

1Ib=0.45359237kg

kg Ib kg Ib kg Ib
0.454 1 2.205 15.422 34 74.957 30.391 67 147.71
0.907 2 4.409 15.876 35 77.162 30.844 68 149.91
1.361 3 6.614 16.329 36 79.366 31.298 69 1562.12
1.814 4 8.818 16.783 37 81.571 31.751 70 154.32
2.268 3) 11.023 17.237 38 83.776 32.205 Ul 156.53
2.722 6 13.228 17.690 39 85.980 32.659 72 158.73
3.175 7 15.432 18.144 40 88.185 33.112 73 160.94
3.629 8 17.637 18.597 4 90.390 33.566 74 163.14
4.082 ¢ 19.842 19.051 42 92.594 34.019 75 165.35
4.536 10 22.046 19.504 43 94.799 34.473 76 167.55
4.990 1 24.251 19.958 44 97.003 34.927 7 169.76
5.443 12 26.455 20.412 45 99.208 35.380 78 171.96
5.897 13 28.660 20.865 46 101.41 35.834 79 17417
6.350 14 30.865 21.319 47 103.62 36.287 80 176.37
6.804 15 33.069 21.772 48 105.82 36.741 81 178.57
7.257 16 35.274 22.226 49 108.03 37.195 82 180.78
7.71 17 37.479 22.680 50 110.23 37.648 83 182.98
8.165 18 39.683 23.133 51 112.44 38.102 84 185.19
8.618 19 41.888 23.587 52 114.64 38.555 85 187.39
9.072 20 44,092 24.040 53 116.84 39.009 86 189.60
OI525 21 46.297 24.494 54 119.05 39.463 87 191.80
9979 22 48502 24.948 55 121.25 39.916 88 194.01
10.433 23 50.706 25.401 56 123.46 40.370 89 196.21
10.886 24 52.911 25.855 57 125.66 40.823 90 198.42
11.340 25 55.116 26.308 58 127.87 41.277 91 200.62
11.793 26 57.320 26.762 69 130.07 41.730 92 202.83
12.247 27 5916525 27.216 60 132.28 42184 93 205.03
12.701 28 61.729 27.669 61 134.48 42.638 9 207.23
13.154 29 63.934 28.123 62 136.69 43.091 95 209.44 >
13.608 30 66.139 28.576 63 138.89 43.545 96 211.64 %
>
14.061 31 68.343 29.030 64 141.10 43.998 97 213.85 %
14.515 32 70.548 29.484 65 143.30 44.452 98 216.05
14.969 33 72.753 29.937 66 145.51 44.906 g 218.26
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4. Hardness Conversion Table

Brinell Hardness Rockwell Hardness

Rockwell , A Scale B Scale

C—Scale Vickers 588.4N 980.7N Shear

Hardness Hardness Standard Tungsten (69Kgf) (100kgf) Hardness

ball carbide ball
brallel 1.588mm
particle (1/16 in)

68 940 - - 85.6 - 97
67 900 - - 85.0 - 95
66 865 = = 845 = 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 - 525 774 = 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
48 484 451 455 747 - 64
47 471 442 443 741 - 63
46 458 432 432 73.6 = 62
45 446 421 421 731 = 60
44 434 409 409 725 = 58
43 423 400 400 72.0 - 57
42 412 390 390 7.5 - 56
41 402 381 381 70.9 = 565
40 392 37 371 70.4 = 54
39 382 362 362 69.9 - 52
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Brinell Hardness Rockwell Hardness
Rockwell
C—Scale Vickers A Scale B Scale Shear
FEEREES Hardness Standard Tungsten poc Al oo Hardness
(1 471IN) b f (69kgf) (100kgf)
Elll carbide ball
brallel 1.588mm
particle (1/16 in)
38 372 353 858 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) 4
28 286 271 271 64.3 (104.0) 4
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 89
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
@) 173 165 165 - 85.5 25 P e
(2) 166 158 158 = 83.5 24 B
(0) 160 152 152 - 81.7 24 =
X
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5. Dimensional Tolerance of Axis

Diameter(mm)

Above Below
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o
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o
o
o
o
o
o

400 1500 | 570 | 75 | 08| 47 60 |27 40 63 -7 155 250 |To0 0
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Diameter(mm)
Above Below
+ +6 +8 +6 +9 +3 +9 +2 6 | 420 | +28 42 3 6
— -2 —4 + + + +4 +4 +8 +?2 +15 +15
+4 +/ +10 +7 +0 +16 +12 +5 +19 +24 +28 +34 6 1 O
5 2 5 H H H 6 + +0 5 +9 +9
5 8 +2 +9 +? +9 +5 H8 | 3 | 9 | 34 4l 10 18
=3 =3 —£ +H +H + +/ +/ +12 +18 +23 +23
5 9 +3 1 H5 423 +7 +21 28 | +3 | +4 +49 18 30
3 Bt 8 2 ; i, 8 8 B B R, S

+06 + +5 +3 +18 +27 +20 +25 +33 +42 +50 +59 30 50
+2 +2 +2 +9 +9 +7 +26 +34 +34

6 H2  +18 | H5 421 432 | +24 430 | 439 | +51 | X i} | 50 | 65

7 -7 12 | +2 +2 +2 |+11 +11 | +20 | +32 o X 65 80

6 H3 420 | H18 425 438 | 28 435 | +45 | +59 | B ¥ | 80 | 100

-9 9 - | +3 +3 +3 |83 +13 |+ | 47 | B & | 100 | 120

B O] 20 | 10
7 HA 422 | 21 428 443 | 433 +40 | 452 | +68 90 H5 | 140 | 160
+65 +65

-1 -1 -8 | +3 +3 +3 | +15 +15 | +27 | +43
2 8 160 | 180

%6 4128 | 180 | 200

H 416 45 | 424 433 450 | 437 6 | 0 | 0 e wpe |00 | o5
S8 S8 21 44 +4 H4 | AT 417 431450 B »”
B 5 | 250
%o e w1 % e 2l w20
_ 0 50 | 280 | 315
1 4g 12 |42 H0 461 | +46 457 | +73 | 498 He G | 815 | 385
48 28 | +4 +4  +4 420 20 | 437 | 62 | B0 HA | 355 | 400
H Ly 481 | 432 445 468 | 450 463 | 480 |+108 1R | 400 | 450
20 -2 | +5 +5 +5 | 423 423 |0 | 468 | B 1% | 450 | 500
w0 | w0 | 483 | 42 | HE Y | 500 | 560
0o 0 26 | t44 | 478 | 1R 28 | 560 | 630
| 450 480 | _ 480 | +00 | +138 | B 1B | 630 | 710
0 0 +30 | +50 | 488 | @5 285 | 710 | 800
___ | _ 48 490 | _ 490 | +2 | +156 | 56 %6 | 800 | 900
0o o0 +34 | +56 | +100 | 2B 9 | 900 | 1000
___ | _ 466 #05 | _  +06 | +32 | +86 | % 1B | 1000 | 1120
0 0 +40 | +66 | +120 | 8 BB | 1120 | 1250 [
| 48 45| 45| 56 | 428 | R % | 1280 | 1400
0 0 T8 | +78 | +M40 | B B | 1400 | 1600 |
_ o __ |+ o#80 | _ 410 | +84 | +262 | W 138 | 1600 | 1800
0 0 +58 | +92 | H70 | 85 950 | 1800 | 2000

e — = -
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6. Dimensional Tolerance of Housing Hole

Diameter(mm)

Above Below

10 8 +43 | +27 34 | +H7  +24 | H1 +18 +27 +6 +10 455 49
+32 | H6  +16 +6 +6 0 0 0 =B -8

18 30 +53 | +33 +41 | 20 428 | H13  +21 433 +8 +12 465 +105

+0 | +20 +20 | +7 +7 0 0 0 =9 -9

+66 | +41 450 | +25 434 | +16  +25 439 | HO  +H4
0 1950 | 50|45 +5|+9 +9| 0 o0 0| -6 - | B FeS
+79 +49 460 +29 +0 | +19  +30 +46 +13 +18
+60 | 30 +30 | H10 +0 0 0 0 -6 12
+94 | +58  +71 +34 47 | 22 435 454 +6  +22
80 1101 7 136 43 |+2 +#2| 0 o0 o0 |-6 -3 F FS
+10 | 68 +83 | +t39 +54 | 25 +40 463 +8 426
+85 | +43 +43 +14 +14 0 0 0 =7 -14

H29 | +79 406 | +44 461 | 29 H6 +72 | +22  +30
+00 | 50 +50 | +5  +15 0 0 0 -7 16

F42 | 483 4108 | 449 +60 | 432 452 481 | 45 43
20 135 | 40| 156 456 | 47 +7 | 0 0 0| -7 - | *6 *H

+161 | 498 +19 | 54 475 | 36 5/ 489 | +29 439
H25 | 462 +62 | +18  +18 0 0 0| -7 -8

H75 | HOB 31 | 460 483 | +40 463 497 | 433 443
400 | 500 | o5 | 4p8 468 | 420 420 | O 0 0 | -7 o0 | ¥O 315

+189 | +120 +146 | +66 +92 | +44  +7/0 +10
900 | 60| 15 (476 +76| 42 +2| 0 o o - T~ |2

1210 | 4130 60 | 474 +04 | 450 480 +15
630 | 800 | 5o |+80 +80| 424 +24| 0 o o | - T | 0

1206 | 442 7B | 482 4116 | 456 490 +140
800 |1000 | 7 | 496 +86 | 46 46| 0 o o | - T |¥® B

50 | 80 95 £15

120 | 180 +125 20

180 | 250 +145 £23

315 | 400 +18 +285

161 | 164 +203 | 494 133 | 466 HO5 +e5 |
1000 | 1250 | 4105 | 108 +98| 428 +28| 0 0 0 +33 4525

4298 | H188 4235 | +108 +155 | +78 +H25 +H9H
1250 11600 | 1opg [ 4110 +10 | 430 +30| o o o | ~ T | %39 625

+332 | 4212 4270 | H124 +H82 | +92 +150 +230
1600 12000 | oy | 4120 +120 | 432 +32| o o o | - T |*6 =B

+370 | 4240 +305 | +H144 +209 | H110 +175 +280
2000 12500 | oy | 4930 4130 | 434 +34| o0 o o | ~ T~ | %55 805
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Diameter(mm)
‘Above Below
2+ 40 | -8 = 0 -8 6 0| -8 2% | g |
3 8 25 | 23 -8 3 | 83 38 45 | 52 59
3 4 | 9 s 0 2 0 -2 % B0 e
45 21 28 | 27 -3 40 | 39 45 5 | 6 -8
2 5 413 | 1 8 0| 2% 2 -4 -4 -
8 24 B | 3 37 46 | 45 5 60 | -0 -9 | 180 |20
13 45 H6 | B 9 0| B M| 4 BB | | g
20 7 3 | 36 41 52 | 50 5/ 66 | 79 88
+3 @ | -4 0 0| B0 B 6| B A | g | 0
2 29 40 | 39 46 57 | 55 62 73 | 87 98
+2 48 #8 | < 0 0 | B & -7 | BB 4|00
5 3 45 | 43 50 63 | 60 67 80 | 95 08
o o0 26 26 a4 -4 | 8 B
T m 0| T 0 -% | -8 -4 | 42 -ug 00|80
0 0 30 -30 ~50 -50 @ -88 -88
- s 80 | -8 -f0o | ~ 00 -10 | B8 -eg | 00 | 800
0 0 YR 56 -56 | —100 —100
N 56 -90 N -90 -124 T 42w | 156 100 | 800 | 1000
B o 0| _ -4 -2 | _ -6 -6 | 120 -0
66 105 06 145 2 71 | 86 205 | 1000 | 1250
B 0 0| -4 -48 _ -8 -78 | 40 -0
78 125 6 173 156 203 | 218 —oe5 | 1200 | 1600 z
_ 0 0 -5 -58 =@ - | A0 70 2
—®» 150 50 208 184 o2 | 260 —3pp | 16002000 3
g
0 0 68 -68 10 -110 | —195 195
T 0 5| 78 243 | T 20 285 | 305 370 | 20002500

™ - I



Appendix

7. Usage examples of Linear Motion Guide
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8. Usage examples of Crossed Roller Bearing
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