High-quality High-performance
WON Linear Motion Guide

WONST Linear Motion Guide has a four-row circular face-to-face duplex structure
and 4-direction equal load type, which is excellent at bearing high load with high

rigidity, auto-adjusting, and compatibility between a rail and a block, and allows
smooth and precise operation.
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¥ WON Linear Motion Guide

1. Features

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

The device is able to do rolling motion ideally, bearing high load and 4-direction equal load with high
rigidity. With its auto-adjusting ability, the linear motion guide is excellent at error-absorbing and
improves its precision after assembly. Since it has low frictional force and less abrasion, it is possible
to maintain precision long and to drive silently at high-speed running.

2. Strengths

1) Able to make 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 and
high-speed running.

2) Able to maintain stable precision for a long time
Less friction coefficient and wear due to ideal rolling motion makes it possible to maintain stable precision
for a long time.

3) Able to eliminate clearance or increase rigidity by preloading
It is possible to eliminate clearance by using rolling elements such as a ball or a roller, or to increase
rigidity of Linear Motion Guide by preloading.

4) Simple lubrication
Lubrication is simple, and it is convenient to maintain the device with grease or oil.

5) Able to make compact equipment and save the cost for operating electricity
The device is able to bear high load with high rigidity and has low friction. Therefore, it is possible to design
compact and miniaturized equipment and to save manufacturing costs and energy.

»”
- P

- 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-noise linear motion guide to ultra-high rigid roller linear motion guide. Since
each one supports different shapes and sizes according to service conditions, you can select the
optimal linear motion guide suitable for each usage.
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» World standard ball linear motion guide

« 4-direction equal load type with 45°
contact angle

- Great error-absorbing ability with D/F
combination

« Linear motion with high rigidity and high
precision through ideal rolling motion

Linear Motion
Guide

« 4-direction equal load type with 45°con-
Wid tact angle; a low-centered structure with
ide ) . :

a wide and short rail; the moment working
at a narrow space; usable as an one-axis
type where high rigidity is required; a de

vice with linear motion

Linear Motion
Guide

« World standard ball linear motion guide
« 4-direction equal load type with 45°contact

Spacer Chain angle
‘p . - Great error-absorbing ability with D/F com
Linear Motion L
bination

Guide « A spacer ball chain based retainer type; a

linear motion device generating low noise
and low dust

- Miniature high-rigidity

« Various shapes and sizes

« A compact linear motion device with high
durability and reliability

Miniature
Linear Motion
Guide

« Roller-enabled ultra-rigid linear motion guide
« 4~direction equal load type with 45°contact
Roller angle
Linear Motion + Able to run reliably for a long time through
Guide rolling motion having the wide contact surface
« A linear motion device with high rigidity and
high precision, and bearing high load

Linear Motion Guide 3 -
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Selection of Linear Motion Guide

1. Overview

To select a linear motion guide, it is necessary to identify the details of requirements, prioritize them,
and then choose the one that meets the service conditions.

2. Procedure

1 Identify service 2, equipment, maintenance structure, installation space, assembly
conditions status, functional requirements, service conditions

2 Selecta type of =, Select an appropriate type by considering motion condition, load
Llplezigeritelg Ebilsl=r | o= level, rigidity, friction, and assembly.

..
o

3 Selectthe model *.,  Determine a model number and a quantity of blocks by considering
number of Linear Ry

Motion guide

such factors as assembly space and load.

4 Calculate load *,, Calculate the loads of the vertical and horizontal directions and
RICHISECIOAES -**° moment, which are imposed on a block.
Qalculate ‘=2 Convert each load imposed on a block into an equivalent load.
equivalent load
Calculate *z,, Convert each load imposed on a block and the variable load during
mean load .*" acceleration or deceleration into a mean load

7 Calculate static *..  Calculate a static safety factor identified with basic load rating and
safety factor - max. equivalent load. Check if it fits for service conditions.

Calculate a rated load and a life span. Check if the calculated life

Calculate life " span fits for service conditions.

9 i
Review preload 2+ Select the preload and clearance suitable for service conditions.
& clearance

10 petermine .. Determine a class of driving precision required by Linear Motion
the class of precision [EESEEE-NIE

11 | ybrication. dust ... Select the lubricant suitable for the environment using grease, oil,
¢l . . . .

proof, surface handling [ or special grease lubrication. Select a dustproof seal. Determine the

surface treatment for rust prevention for generating low dust.

2
Complete selection Decide the final specifications of Linear Motion guide.

I
LI
..:.:.o
o'

D

Linear Motion Guide
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[F) Life Calculation

1. Load rating and life

1) Life

If external load is applied to linear motion guide in driving, fatigue fracture occurs due to the stress
made as load is repeatedly applied to the raceway surface and rolling elements, and peeling off
scale-like flakes (flaking) arises. Life of a linear motion guide refers to a total driving distance until
the point that flaking arises due to initial fatigue fracture.

L
=}
(0]
Q
S
=
o
=
o
S
@
=3
o
(0]

+ A linear motion guide can have defects earlier than the time of normal flaking caused by its wear or
fatigue in the following cases:

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

b. If a linear motion guide is contaminated with foreign substances

c. Driving with insufficient lubrication

d. Reciprocating motion in a very short distance in the form of vibration or wave during halting or driving
e. Excessive load imposed on a linear motion guide

f. Deformation of plastic end-plate

2) Rating fatigue life L

Generally linear motion guide does not always have an equal life span even though its products are
manufactured in the same way, because of the difference in scattering of original fatigue of raw-
material. For this reason, the reference value of life of a linear motion guide is defined as the rating
fatigue life which is a total driving distance that 90% of linear motion guides in one group with the
same specifications can reach without flaking at the time when all in the group run under the same
conditions.

When using a ball s When using a roller 10

- - <
L= (M 2 xs0 L= (=) X100

3) Basic dynamic load rating C

Basic dynamic load rating is a ability of linear motion guide to bear load, which represents an appli
cable constant load in direction and magnitude when the rated fatigue life is 50Km. The reference
value of basic of WON linear motion guide dynamic load rating is 50Km (ball type) and 100Km (roller
type), respectively. It is used for calculating of life a linear motion guide while driving under constant
load in magnitude from the center of a block to bottom. Each value of basic dynamic load rating (C)
is described in the catalogue

4) Basic static load rating Co

If a linear motion guide is applied by excessive load or instantly by big impact load, partially perma
nent deformation occurs between a rolling element and the raceway surface. If deformation reaches
to a certain extent, it hinders smooth driving.

Basic static load rating is defined as the constant static load in direction and magnitude when the
total permanent deformation of the raceway surface of block and rail and of a rolling element like
a ball or a roller is 0.0001 times bigger than the diameter of the rolling element. In a linear motion
guide, it refers to the load applied from top to bottom based on the center of a block.

Each value of basic static load rating (Co) is described in the specification table.

Linear Motion Guide 5 -



A r————————

Linear Motion Guide

5) Static allowable moment Mo

Moment load can be imposed on a linear motion guide. At this time, a ball or a roller both at the
ends is most stressed due to the stress distribution of a ball or a roller as a rolling element in the
linear motion guide. Static allowable moment (Mo) refers to the constant moment load in direction
and magnitude when the total permanent deformation of a ball or roller, a rolling element to which
the biggest stress is applied, and of the raceway surface of a block or rail is less than 0.0001 of the
diameter of the rolling element. Moment values of three directions (Mp, My, Mr) are described in the
catalogue. Static allowable moment (M0) and static moment load rating (Mp) can be reviewed with

application of safety factor (fs)

Directions of
load and moment

2. Load calculation

A linear motion guide bears basic dynamic load rating (C) and basic static load rating (Co). Neverthe
less, it also needs to bear 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, depending on the service
conditions. In this case, load of the linear motion guide changes. To select a linear motion guide, it is
required to review these conditions and calculate a proper load.

3. Service condition setting
Service conditions necessary for calculating the load and life of a linear motion guide.

M Mass : m(kg) ® Velocity diagram  Velocity : V(mm/s)
@ Applicable load direction : Time constant : tn(s)
® Point of application : 02, 23, hi(mm) Acceleration : an(mm/s?)
(center of gravity) @ No. of reciprocating motions per minute: ~ Ni(min™)
@ Point of thrust : £4, h2(mm) Stroke : Ls(mm)
® Composition of linear motion guide : 2o, £1(mm) ® Avg. velocity : Vm(m/s)
(No. of blocks & rails) Required life : Lh(h)
(mm/s)
Duty Cycle
g \
2
tn t tn | (s)
05 (mm)
Linear Motion

Figure 1. Service Condition

- 6 Linear Motion Guide
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4. Load calculation formula 5
The load applied to a linear motion guide changes depending on external forces such as the center §
of gravity, position of thrust, acceleration, and cutting resistance. To select a linear motion guide, it is ¥}
required to calculate the load applied to a block in full consideration of the conditions shown below. §'
2
m : Mass (kg) g : Acceleration of gravity (g: 9.8m/s?) (m/s?) &
2n : Mass (mm) i V :Velocity (m/s)
Fn : Thrust (N) : tn:Time constant (s)
Pn : Load (vertical, reverse-vertical) (N) an : Velocity (m/s?)
Pnr : Load (horizontal) N)
Case Service Conditions Load Calculation Formula

Block move
Horizontal / uniform motion / stationary

mg | mg- mg - 13
4 2- 0o 2N
mg

Ps3

01
02 py= M _mg-  mg-B
T4 T 200 20w
1 Pa 0 0

-mg _mg-L mg -

PP T2 Yo
03 _mg  mg-f mg - 03
Do Pa="0 *t% 0 T

Block move
Overhang-Horizontal / uniform motion / stationary

mg - 02 mg - 13

mg

P ==
; 0 P 2w oo
_m_mg-Qz mg - B3
P Pe="0 "2 0 Yo w

2

P _mg mg-02 mg-B
T4 T2 00 T 2-m
mg ,mg-02 mg-®&
P20 T 0 T 2w

Linear Motion Guide 7 -
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Load Calculation Formula

Case Service Conditions
Rail move
Horizontal / uniform motion / stationary Mg-cos6  mg-cosO-i2
P1= +
4 240
—01 01 P2 _ Mg-cosO-fs = mg-sin®-h
T = 2. 01 2. 01
~ mg-siné mg-sinB.42
I S S
3 Po_ mg-Ccos6 _ mg-Ccos6-L2
4 20
_ Mg-cosO-f2  mg-sin6-hi
2.0 2.0
mg- sin® mg- sin©-42
. Por= -
E.g) X or Z axis 4 240
Loader / unLoader
Block move
Wall installation / uniform motion / stationary
o, Mmg-fs
01 Pir~Ps = 5.0
4 mg , mg-£2
Pi1="Par = 2 + 5. %
Par-por - 110 1012
1P3 '
mg Eg) Gaqtry—type
device
Y-axis drive
Block move
Vertical / uniform motion / stationary
02
mg-{2
5 Pi~Pa= =
9% 240
mg-£3
PiT~ Par = 5. 1o
P3
P € E.g) Industrial robot,
Z-axis, Auto-painting
01 spray, Lifter

- 8 Linear Motion Guide
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—
Service Conditions ‘ Load Calculation Formula 3
Q
=
Block move o - op o _lg-alls =
Vertical/moment of inertia Acceleration  Pr=P+== """, 2
_p, — _Mmlg-a1)g. S
P2=Ps = 5 0o g
o — mig-aigs s
Pir =Par = —29T %
Par =Par = - _mig=r)0s
2 Qo
Constant Pi=Py= - rggim?z
Velocity Byepye MG 0
6 2 Qo
b —_Mmg-0s
P =Par = ol
p. —__Mmg-0s
Par =Psr > o
Deceleration  P1=P4= — _ig-adt.
2 0o
— 5. mlg-a)Q.
E P2=P3= Tl
2 5, — mlg-as)0s
§ PiT =Pat = Tl
E.g) Conveyance robot, u @ R Py =Py = — M=)l
LTR robot 2-axis Velocity diagram B
Block move
Complex external loads like cutting load oo
Flapplication Pi=Pe= - —_ 1%
2 0o
o _ Fi-0s
P2=Ps;= o
5 _ Fi-la
Pir =Par = O
N
Por =Par = i
F2 applicati p=F2 _Fole
, application  Pr=Ps= —2 o
po F2 _Folo
Po=Ps= e 5 0o
P 5 __  F3-0s
F3 application P1=pPs= —
5. F3-0s
P2=Ps= e
sy Fi _Fal
P11 =Par = I >0
Por =P3r = F2 ':3702
. 4 2-0
E.g.) Machine tool, CNC lathe, ’
Machining center, NC milling machine
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Case Service Conditions ‘ Load Calculation Formula
Block move o mg - cosf + mg-cosf - &
Moment load in case of application to side slope N 4 200

cutting load _ mg-cosB - 03, mg-sind -hs
/ g 2.0 T 2.m
_ mg-sing mg-sing - 02
Pir= 2 + 50
p,_ Mg-cosé _ mg-cosh - 02
N 4 200
_ mg-cosh - 02 + mg - sin® -hi
2.0 2.0
Pore mg-sin® ~ mg-sinb - &
8 2.0
Ps_ mg-cos® _ mg-cosh - &
N 4 2. 0o
4 mg-cosf -0 mg-sind -hi
2.0 2.0
_ mg-sing mg-sind - (2
Par= 2 + 5 0o
~ mg-cosf , mg-cosh - 02
e T 2
4 Mmg-cosB -0 mg-sind -h
2.0 2.0
_ mg-sin mg-sing - (2
Par= 2 + > »
Block move p,_ Mg-cosB | mg-cose - 2
Moment load in case of application to side slope 4 200
. _ mg-cosh - 03, mg-sinb -hi
/ cutting load >0 > 0o
_ mg-sind - 03
Pi1= 2.0
p,_ Mg-cos® _ mg-cosh - 0
B 4 2- 00
_ mg-cosf - 03 _ mg-sinb -hi
20 200
__ mg-sinf - 03
Por= T
9 Pyo mg-cosf  mg-cosé - g2
N 4 20
+ mg-cosf - 03 mg-sinb -hi
2.0 200
__ mg-sind - 03
Par= 2.0
~ mg-cos® , mg-cosh - 02
N
mg-cosf - 03 . mg-sinb -hi
2.0 2- 00
_ mg-sind - 03
P4T772 "
E.g) CNC lathe, Tool rest
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—
Case Service Conditions Load Calculation Formula 3
QU
Block move Acceleration %
) L mg m-ai- Q2 &
Horizontal application P1=Pa= 2 o =
i o o
/ Inertia force application oy 0, M- 0 a
0 T4 20 =,
&
P17~Par = %
Pat )
10 Constant velocity o
PioPa= —2
~Pa= =
Deceleration m M- O
_ % P1=py= 19 4 Mo &2
2 an=—— 4 2.
z tn mg m-as-Q
3 ) Po=p3= —= - ———=
° E.g) Industrial robot 4 2+ 0o
i 2 ta_,|Time Ged carriage, LCD Py Mo
Velocity diagram test device 2-lo

5. Equivalent load calculation

There are diverse kinds of load imposed on a block in a linear motion guide, such as compression
load in vertical direction, tensile load, horizontal load, and moment load. There is also complex load
of them. Sometimes the magnitude and direction of load change. Since it is difficult to calculate the
variable load when calculating the life of the linear motion guide, it is required to use the equivalent
load converted into the compression load or tensile load in vertical direction in order to calculate the
life or static safety factor.

6. Equivalent load calculation formula

If a linear motion guide bears vertical compression load or tensile load or horizontal load simul
taneously, or if the magnitude or direction of load changes, an equivalent load is calculated in the
following formula.

Pn : Compression load
Pe(Equivalent load) = Pn+ Pat

Pnt : Horizontal load

Pn : Compression load

PL : Tensile load
Pnt : Horizontal load

Mp : Pitching moment

My : Yawing moment
M : Rolling moment

Linear Motion Guide [k} -
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7. Static safety factor calculation

Any unexpected big load may be applied to a linear motion guide due to the inertia force caused by
vibration impact or quick braking and moment load of mechanical structure. To select a linear motion
guide, it is required to take into account static safety factor and prepare for such load. Static safety
factor (fs) is the value obtained by dividing basic static load rating by the calculated load. To see the
baseline of static safety factor by service condition, please see Table 1-1 and Table 1-2.

Table 1-1. Baseline of static safety factor(fs)

Type of rolling element Service condition Static safety factor (fs)
There are no vibration and impacts. 1.0~15
Ball High driving performance is needed. 15~20
There are moment load, violation, and impacts. 25~70
There are no vibration and impacts. 20~30
Roller High driving performance is needed. 3.0~50
There are moment load, violation, and impacts. 40~70
Table 1-2.
fu-fr-fc-Co
[f compression load is big P— = fs
n
fH-fr-fc-Co
If tensile load is big - = fs
PL
fH-fr-fc-Co
If horizontal load is big S = fs
nT

fs : Static safety factor

fu : Hardness factor

Co : Basic static load rating(vertical) (N) fr : Temperature factor
Pn : Calculated load (vertical) (N) fc : Contact factor

PL : Calculated load (reverse-vertical) (N)

Pnt : Calculated load (horizontal) (N)

- iVl Linear Motion Guide
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8. Mean load calculation

The load applied to a block of a linear motion guide is not constant but differs according to service
conditions. Therefore, the load that becomes equal to life under the condition of variable load is
used. This is called mean load. If the load applied to the block is changed due to an external condi
tion, it is required to calculate a life with the mean load in consideration of the various conditions
shown below. If load applied to block varies in different conditions, it is necessary to a life in consid
eration of the condition of variable load. Mean load (Pm) refers to constant load that becomes equal
to the life under the conditions of variable load when the load applied to a block changes in various
conditions while the device is driving.

L
5
Iy
[Y)
=
=
o
=4
o
S
[2)
=
o
o

Pm : Mean load (N)

; _ Pn : Variable load (N)

Pn =, /1 > (Pri-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 type only.

1) Change in phase 2) Change monotonously
Pm= @ /WT(p‘z LR e Lz o AP o L) (1) Pm = % (Prin+ 2+ Pmax) - (2)
Pm : Mean load (N) Pmin : Minimum load (N)
Pn : Variable load (N) Pmax : Maximum load (N)
L :Totaltravel distance (mm)
Ln : Travel distance by loading Pn ~ (mm)
[a g [a g
he) he)
o o
S 9 |[Pm
) - Total travel distance L
Total travel distance L
3) Change in a sine curve
a) Pm = 0.65max - (3) b) Pm = 0.75max e (@)
Prrax
,,,,,,, P ]
o o
he) he)
o o
o [}
— —
Total travel distance L - Total travel distance L -
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9. Rating life calculation

A rating life needs to be calculated because life of a linear motion guide differs even under the same
driving conditions. Rating life of a linear motion guide is a total travel distance that a linear motion
guide system composed of a certain number of units can drive without flaking in 90% of the race
way surface or rolling element after being run under the same working conditions. If a ball or a roller
is used as a rolling element, it is possible to calculate a rating life in the following formula.

The formula to calculate the rating life of a ball-enabled linear motion guide

L :Rating life (km)

fu - 7 - fc c C : Basic dynamic load rating (N)

L= ( fuw Pc ) X'50 Pc: Calculated load (N)
fu : Hardness factor See Figure 3

fr : Temperature factor ~ See Figure 4

fc : Contact factor See Table 2

fw : Load factor See Table 3

P The formula to calculate the rating life of a roller-enabled linear motion guide

o L :Rating life (km)

e 3 C : Basic dynamic load rating (N)

L= (—M :T fe_. F? ) X100 Pc: Calculated load (N)
“ ¢ fu :Hardness factor See Figure 3

fr : Temperature factor See Figure 4

fc : Contact factor See Table 2

fw : Load factor See Table 3

P Ifthe length of stroke and the number of reciprocating motions are constant, it is possible
to calculate a life time with the use of the rating life (L) in the following formula:

L X 106 Ln: Life time (N)
Lh= 2 X 0sX mi X 60 % : Length of stroke (mm)
m : No. of reciprocating motions (min™)

- V3 Linear Motion Guide
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1) Hardness factor (fu) =
To implement the best performance of a lin :)'% &
ear motion guide, it is necessary to maintain T 0'8 ;
appropriately the hardness and depth of the § 0'7 \ =y
raceway surface of the block and rail that 2 o6 S
contact a rolling element (ball or roller). = B @
WON linear motion guide has HRC58-64 g o4 a
surface hardness. There is no need to consid " o3

er hardness factor. If the hardness is lowered E

than a baseline, load capacity of a linear moti o1

on guide decreases. In this case, it is necessar

y to apply hardness factor to life calculation. .
Hardness of rolling surface (HRC)

Figure 3. Hardness factor (fn)

2) Temperature factor (fr)
If high temperature over 100°C is applied to 10
a linear motion guide, it is necessary to take ~ \\\\
into account temperature factor (f) at the 3 03 |
time when a liner motion guide is selected. T o8 ~
Please make sure to use WON linear motion g o
guide at below 80°C. At over 80, please use e \\\__
a high-temp linear motion guide. § 06
100 150 200 250
Rolling surface temperature C

Figure 4. Temperature factor (fr)

Note) If ambient temperature is over 80, it is necessary
to use the materials of seal, end plate, and support
plate that have specifications for high temperature.

Table 2.

3) Contact factor (f)
If over two blocks are closely assembled and
mounted, uniform load may not be applied to 2 0.81
the blocks due to difference among mounting 3 072
surfaces. Therefore, it is required to multiply
basic static load rating (C) and basic dynamic 4 0.66
load rating (Co) by the contact factor shown 5 0.61
in Table 2. Over 6 06

Common use 1.0

Linear Motion Guide [ -



>

Linear Motion Guide

4) Load factor (fw)

Generally the static load applied to the block of a linear motion guide can be calculated in formula.
However, while a machine is running, the load applied to the block tends to come from vibration
or impacts. Therefore, as for the vibration or impact load at high-speed running, it is necessary to
consider the load factor (fw) shown in Table 3. Divide the basic dynamic load rating of a linear motion
guide by a load factor (fw).

Table 3
External condition Service Conditions Load factor
Low Smooth running at mild speed; no external vibration or impacts 1.0~13
Moderate Low speed; moderate external vibration or impacts 1.2~15
High High speed; strong vibration or impacts 15~20
Very high Very high speed; strong vibration and impacts at running 20~40

B Rigidity and Preload
1. Preload

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

m .3

&%

= Common
After o |2k clearance
ball assembly g G clearance

§ 1F G2 clearance

3

@

2 0

P preload 2/2

Data of preload and rigidity

Moment rigidity Radial rigidity
.
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2. Radial clearance

Radial clearance refers to a total travel distance in a radial direction from the center of a block of a 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), G2 clearance (heavy load), and Gs clearance
(special preload), which is selectable depending on usage. The values are standardized by form.

@ 20 Moderate | No symbol 0~0.03xC
() s ot reoace Ball pfeloaded H| Light Gl | 0.04~0.08xC
Ball diameter Heavy G2 0.09~0.13xC
10mm Roller rot preloaded Moderate | No symbol 0~0.03xC
@ 5L S Light Gi 0.03~0.05xC
B oller preloaded Heavy G2 0.06 ~0.08 x C
Egl,fkdﬁrgﬁﬁr 1050 | 2050 | 3000 Light G1 Equivalent to 0.03C
Load (N) R | Heavy G2 Equivalent to 0.08C
Special G3 Equivalent to 0.13C

Table 4. Service conditions for radial clearance (preload)

Type Preload status Symbol Service conditions Use
No | Loadis applied in uniform direction We'siﬂs machirr:e, textile‘ machinery,
I Moderate | PSS | pey|  ndsmoothrumningisneeded | SRR e el Sl e
clearance ) - There is almqst e \{lbr;tlon o_r g machine, glass cutting machine, take-
pact and precise running is required. |+ robots, ATC, winding machine
- There is a little vibration or impact, | Verous ‘”d%‘sma' _r°b°t5" measuring
. A small amount of Gi ) R e equipment, inspection equment”?:D
2. Light . | 5 Light load is applied. vet high preci processor, laser processor, PCB drilling
Minus clearance @ ,g ) - [plfiste) 3 I [ machine, various assembling machines,
sion is required electric spark machine, punching press
0 CNC lathe, machining center, milling
- There are mild impact load, over- : '
A large amount of| G2 ' i indi i i
3. Heavy i 2 hang load and moment load. Rigid AL .g.rlndlng machme, _tappmg
minus clearance | (3) ity and high precision are required center, driling machine, hobbing ma
y Els q : chine, a variety of special equipment
- Smaller clearance than that of Gi No preload, ultra-light preload, larg
Asmall or large Gs Erfelzc()qau?r;eltljght and precise operation | oo oderate preload,  special
4 Special | amountof s | - | . rger preload than that of G2 impact | Preced customized to. user cond
clearance load and complex load; high strength h i dpe pr s
and high rigidity are needed. R QT

Note (1) No clearance or very small clearance.

(
)
©)
)

2) Very small minus clearance
Quiet large minus clearance to enhance rigidity
4) Preload below G1 or over G2 to meet service conditions

L
5
Iy
[Y)
=
=
o
=4
o
S
[2)
=
o
o
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Table 5. Radial clearance of H, S & HS Series Unit : pm
Symbol
Model No. Moderate Light preload Heavy preload
No symbol G
H15 S15 = -4 ~+2 -12 ~ -4 =
H20 S20 = -5 ~+2 -14 ~ -5 -23 ~ -14
H25 525 HS25 -6 ~+3 -16 ~ -6 -26 ~ -16
H30 = HS30 7 ~+4 -19 ~ 7 -31 ~ -19
H35 = HS35 -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 HW Series Unit : um
Symbol
Model No. Moderate Light preload Heavy preload
No symbol
HB17 3~ 0 7 ~ 3 =
HB21 -4 ~+2 -8~ 4 =
HB27 =5/ ~+2 -11 ~ 5 -
HB35 -8 ~+4 -18 ~ -8 -28 ~ -18

Table 7. Radial clearance of M & MB Series

Unit : um
Moderate Light preload
No symbol G1
M5 MB5 0 ~+15 -1 ~0
M7 MB7 -2 ~+2 -3 ~0
M9 MB9 -2 ~+2 -4 ~0
M12 MB12 -3 ~+3 6 ~0
M15 MBT13,MB15 =5 >4 -10 ~ 0
M20 = 7 ~+7 -14 ~ 0

Table 8. Radial clearance of R Series

Unit : um

Symbol
Model No. ~ Light preload Heavy preload Special preload Model No. ~ Light preload Heavy preload Special preload
G3 G2 G3
R25 -2~-1 2= -4~-3 R45 2~ 2 ~=2 BH~=3
R30 -2~-1 B> =l =~ =3 R55 2~ -4 ~-2 -6~-4
R35 2~ B=>=) =5 = =3} R65 =g~ =I5~ =3} F~=5

- B Linear Motion Guide
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B Friction

1. Friction

Friction of a linear motion guide resistance is about 1/20-1/40 of an existing sliding guide be
cause a rolling element (ball or roller) is assembled in between a rail and a block which is the
raceway surface. In addition, the device has low starting torque because the difference between
static friction and kinetic friction is very small. low power loss and temperature rise in the part
of linear motion are of advantage to speedy operation. high conformability and response make it
possible to do high-precise positioning.

L
5
Iy
[Y)
=
=
o
=4
o
S
[2)
=
o
o

2. Friction coefficient

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

F : Friction resistance  (N)

F= “P u : Kinetic friction factor
P : Load (N)
0.015
Y !
a 0.010 \
S
3 \
%n \
g 0009 P : Load
z 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 coefficients of various operating systems are shown below in the table, and are
applied if there are appropriate lubricant or assembly and normal load.

Type of operating system Major model number Friction factor u
H, H..S, HB, S, S..S, HS, HS...S, M, MB 0.002 ~0.003
Linear Motion Guide
R, RS 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 [RE] -
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B Precision

1. Precision specification

How to measure degree of a linear motion guide of travel is as follows (See Figure 6).

a. Tighten the rail to the mounting surface of the bed with a bolt at the defined torque.

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

¢. Make a measurement by making the block and measuring jig travelled in the entire section from
the starting point to the end point of the rail.

d. The value measured in the above way is an error of parallelism of motion that the block has on the
basis of the rail.

& o
Figure 6. Parallelism of motion Figure 7. Difference of block

The degree of parallelization between the datum plane of Difference between the blocks installed in the plane
the block and that of rail

2. Precision design
Table 9. Dimensional tolerance and parallelism of motion

Dimension Description
Dimensional 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
Dimensional tolerance of width W2 | Distance between the datum plane of rail B and the reference side of block D
Difference in width W2 Difference between the reference side of rail B of the block combined to the rail, and the reference side of block D

Parallelism of motion of C against A | Change in the top side of block C based on the base side of rail A during the motion of the block combined to the ral
Parallelism of motion of D against B | Change in the reference side of block D based on the reference side of rail B during the motion of block combined to the rail

3. Dimension tolerance and difference

Table 10. Precision specification of linear motion guide (H, H..S, HW, S, S..S, HS, HS..S series) Unit : mm
Moderate Precision  Super precision Ultra precision
Dimension e st P SP UpP
P5 P4 P3
Dimensional 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
Dimensional 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 11.
Parallelism of motion of D against B See Table 11.
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Table 11. Length of rail and parallelism of motion of linear motion guide (H, H..S, HB, S, S..S, HS, HS...S Series) Unit : um g
Length of rail Parallelism of motion g
o
Excess Below ,\’}AO osd;nfggl HFi,%h Prelgi5sion p?elé?ggn prLeJclti;?on §
P5 P3 @
- 50 5 3 2 15 1 g
50 80 5 3 2 15 1
80 125 5 3 2 15 1
125 200 5 35 2 15 1
200 250 6 4 25 15 1
250 315 7 4.5 3 15 1
315 400 8 5 35 2 15
400 500 9 6 45 25 15
500 630 n 7 5 3 2
630 800 12 85 6 35 2
800 1000 13 9 6.5 4 25
1000 1250 15 1 75 4.5 3
1250 1600 16 12 8 5
1600 2000 18 13 85 55 4.5
2000 2500 20 14 95 6 5
2500 3150 21 16 1 6.5 55
3150 4000 23 17 12 75 6
Table 12. Precision specification of miniature linear motion guide (M, MB Series) Unit : mm
Model Precision spec Moderate Precision
No. ~ Dimension No symbol P5
Dimensional tolerance of height H +0.030 = +0.015
Difference in height H 0.015 = 0.005
Dimensional tolerance of width W2 +0.030 = +0.015
Difference in width W2 0.015 = 0.005
Parallelism of motion of C against A See Table 13.
Parallelism of motion of D against B See Table 13.
Dimensional tolerance of height H +0.040 +0.020 +0.010
Difference in height H 0.030 0.015 0.007
Dimensional tolerance of width W2 +0.040 +0.025 +0.015
Difference in width W2 0.030 0.020 0.010
Parallelism of motion of C against A See Table 13.
Parallelism of motion of D against B See Table 13.

Linear Motion Guide [wAl -
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Table 13. Length of rail and parallelism of motion of miniature linear motion guide (M, MB series) it - um

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 P
symbol P6 P5 symbol P5
= 40 8 4 1 820 850 24 14 5
40 70 10 4 1 850 880 24 14 5
70 100 1 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 5
220 250 16 8 3 1030 1060 25 16 5
250 280 17 8 3 1060 1090 25 16 6
280 310 17 9 3 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 1 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 1480 27 18 7
670 700 23 13 5 1480 1510 27 18 7
700 730 23 14 5 1510 1540 28 19 7
730 760 23 14 5 1540 1570 28 19 7
760 790 23 14 5 1570 1800 28 19 7
790 820 23 14 5
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Table 14. Specifications for precision of linear motion guide (R series) g
Precision Super precision  Ultra precision 'é':;
Dimension P SP up =
P5 P4 P3 s
Dimensional tolerance of height H +0.042 +0.020 +0.010 +0.008 e
Difference in height H 0.015 0.007 0.005 0.003 %
Dimensional 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 15.
Parallelism of motion of D against B See Table 15.
Table 15. Length of rail and parallelism of motion of linear motion guide (R series) Unit : pm
Length of rail Parallelism of motion
Precision Super precision  Ultra precision
Above Below p5 P4
= 50 3 2 15 1
50 80 3 2 15 1
80 125 8 2 15 1
125 200 3D 2 15 1
200 250 4 25 15 1
250 315 45 3 15 1
315 400 5) 85 2 15
400 500 6 45 25 15
500 630 7 5 3 2
630 800 85 6 85 2
800 1000 9 6.5 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 ®
2500 3150 16 11 6.5 615
3150 4000 17 12 75 6
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4, Selection of precision class

Table 16. For the selection of precision class of linear motion guide by unit, please refer to the table shown below.

Precision class Preload
Preloadtype  High Precision Super precision Ultra precision Preload type Light preload Heavy preload

\[e) H P SP UpP No
symbol  Pg P5 P4 P3  symbol

Application

Gi G2

CNC Lathe

Machining center

NC milling machine

CNC tapping machine

NC boring machine

NC drilling machine

Machine Tool

3D engraving machine

Jig boring machine

EDM electric spark machine

Grinding machine

Prober equipment

Wire bonder

Slicing machine

Dicing machine
IC test handler ()

PCB laser via-hole driller

PCB inspection equipment [ )

Semiconductor equipment

Laser marker

Chip mounter

Mac/Mic inspection equipment

Phantom inspection equipment

Exposure

Laser repair

Lighting inspection equipment [ ]

Coater machine

Chip bonding machine o

Dispenser machine [

- pZ3ll Linear Motion Guide
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Precision class Preload
Preloadtype  High Precision Super precision Ultra precision Preload type Light preload Heavy preload|

No sym- H P SP UP \le}
bol P5 P4 P3 symbol

Application

G2

Scriber

L
=}
(0]
[Y)
S
=
o
=
o
S
@
=3
o
(0]

(Glass edge grinding machine [}

FPD measuring test equipment

Laminating equipment [}

Indentation test equipment

Prober equipment

Punching press [

Tire molder

Tire vulcanizer

Auto-shearing machine

Auto-welding machine

Industrial machine

Conveyor

Textile machine

Injection molding machine

Cartesian coordinated robot

Gantry robot
LTR robot o [}
Take-out robot

Cylindrical coordinated robot [
Vacuum robot [ [}

Industrial robot

Robot carriage
Linear actuator [} [ J [}

Office machine

FA transport equipment

Medical equipment

Welding machine

Painting machine
Precision XY table [ ([ ( J ([ ]

UVW stage o o o
3D measuring machine () () [} (]
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Lubrication

1. Purpose

The purpose of lubricating a linear motion guide is to create an oil surface between the raceway surface
of rail and block and a rolling element so as to avoid the direct contact of metals, and thereby to reduce
friction, wear and heat, preventing the raceway surface and the rolling element from being overheated
and melted to be adhered to each other. Moreover, the oil surface created between the raceway surface
and a ball decreases load-induced contact stress, so that it can improve the rolling contact fatigue life and
prevent rust. A linear motion guide is equipped with a seal. Nevertheless, grease inside the block oozes
while the device is in operation. For this reason, it is required to supply a lubricant at a time and interval

appropriate to each service condition.

2. Selection of lubricant

To achieve the best performance of a linear motion guide, it is necessary to select the lubricant suitable
for service conditions. Lubricants used for a linear motion guide include grease and oil. It is possible to
select an appropriate lubricant and lubrication method depending on service conditions, load, operating

speed, assembly type, etc.

3. Grease lubrication

Grease is a semisolid lubricant that consists base oil, thickener, and additives.

Generally, when a linear motion guide is lubricated with grease, lithium soap grease is used. In the con
dition of high load or the condition of use, the grease mixed with extreme-pressure additive is used. To
apply a linear motion guide to a high-vacuum environment or a cleanroom, it of desirable to select a type

of grease excellent at low evaporation and low dust generation.

1) Grease refilling

For grease refilling in a linear motion guide, it is necessary to supply a sufficient amount of grease with the
use of a grease nipple until remaining grease is discharged. It is appropriate to fill up 50% or so volume
block with grease. After refilling, rolling resistance can be increased. In order to reduce the rolling resist-

ance, it is better to take a test run about 20 times prior to the operation.

2) Refill interval

If a travel of linear motion guide exceeds a certain time, its lubricating performance declines. So it is re
quired to supply an appropriate amount of grease at a proper time depending on service conditions and
environment. Usually, it is necessary to supply grease when travel of the device distance reaches 100km.
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4. Oil lubrication

When a linear motion guide is lubricated with oil, it is recommended to use an oil lubricant with high viscosity
(68mm? /sec) under the condition of high load, and an oil lubricant with low-viscosity (13mm? /sec) under the
condition of high velocity. As for ail lubrication, the recommended oil supply amount per block is 0.3cm? per hour.
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Table 17. Inspection and refilling time of lubricant

Type Checkpoints Inspection cycle Refilling time

« Generally, supply grease 1-2 times every year.

* Check if there is any cutting chip, dust, « Usually, supply grease more than once every

foreign substance 3-6 )
Grease « Check if there is any contamination by months year if travel gxceeds lF)Okm/year. A
other substances + Refill depending on a situation after checking
the status of grease.
+ Refill depending on the results of inspection,
Check a lubricant quantity, 3-6 22 ) < : > )
S ! and determine an optimal amount depending
contamination, and foreign substance months )
on volume of the oil tank
Qil : :
« Refill appropriately after checking how much
Check an oil level Before every| Oilis consumed.
(Supply oil mist) operation | « Define an optimal amount after how much

oil is consumed
% Please DO NOT use any oil that affects synthetic resin, a material of linear motion guide parts.

Table 18. Lubricants used for linear motion guide

Application Main use Product name Manufacturer ~ Manufacturer  Base oil Type of thickener
o Industrial machine, Mineral
(extreme-pressure| ) ! BW EP NO.2 BWC -20 ~+105 ) Lithium
L machine tool oil
additive incl.)
Machine tool, electric spark GADUS _ Mineral L
Commeniss machine, industrial robot, etc. | 52 V220 00 JalELl 0= oil Ll
Clean & low dust Semiconductor, SNG 5050 NTG -40 ~+1200  |Synthetic Urea
generation FPD equipment DEMNUM DAIKIN -50 ~+300 oil
Semiconductor AMOLED FiMrytEiJElN AUSIMONT Synthetic Re-fluoride
Eco-friendly | process equipment, driving : DuPont -20 ~+250 Y ; Ethylene
; High vacuum ) oil 5
gear in vacuum chamber Dow Corning fluorinated
grease
Excellent dust prevention and VACTRA NO.2
Machine tool strong O.Il iy SLC ExxonMobil -20 ~+100 Qil Way al ;
Hardly emulsified to clearance, so _ Turbine oil
suitable for machine tools DTE il
) : Mineral
Special use Corrosion proofing 6459 Grease SHELL -20 ~+100 o Polyurethane

Linear Motion Guide [i{ -
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B} surface Treatment

1. Surface treatment

WON ST uses the following methods for the optimal surface treatment of a linear motion guide in order to
prevent rust and improve the quality of its appearance.

2. Types of surface treatment

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

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

2) Industrial hard chrome plating

A hardness of surface is over 850HV, so that its wear proof is excellent and its corrosion proof is comparable
with that of martensite stainless steel. WON ST offers such surface treatment types such as alkakine col
oring and color alumite treatment at a customer request. To use a linear motion guide after its sur
face treatment, it is necessary to set a high safety factor.

3) Fluoride low-temperature Cr plating

It is also called “Raydent.” This is a combined surface treatment type of black Cr coating with special
fluoride resin coating that is used in the places requiring high corrosion proof, or in cleanroom that needs

to generate low dust.

B} Dust Proof

1. Dust proof

To make use of the characteristics and performance that a linear motion guide has, it is important
to protect the device against external foreign substances which are causes of abnormal wear and its
shortened life span. If any dust or foreign substance is expected to be mixed in, it is required to use an
effective sealing or dust-proofing system.

2. Types of dust proof

WON Linear Motion Guide has basically a seal assembled. If necessary, it | possible to mount a metal scraper
on the device before shipment.

1) Exclusive seal
In order to protect the inside of a bearing against foreign substances, an end seal and a side seal are installed
on the both ends and bottom of a block, and an inner seal is mounted on the inside of the block.

2) Metal scraper
A metal scraper is installed outside an end seal, so that it is effective at protecting a device against foreign
substances, such as hot spatter or slag generated in a welding process.

- p1: 3 Linear Motion Guide
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WON Linear Motion Guide is useful in various special applications if being used appropriately in accord
ance with such service conditions as material, surface treatment, dust proof, and grease.
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Table 19.
Application Conditions of use Measures
. ; Lubricant « For a clean environment
Clean + If used in a clean environment, + Use the grease that generates low dust
(Clean room) it is required to minimize dust :
ticl ted | « Black Cr coating
Samigdliciar [ERD (_)r partic e_s gene_ra edina Rust » Fluoride low-temperature colorimet
| 105 FPD, I|near motion guide, as most as . fic Cr plating (Raydent treatment)
medical equipment- | possible. Prevention |-, jse high-corrosion resistant stainless
steel as a material
o If useq |nfavacuum enwronment thgt needs » - Use the grease for a vacuum en
V. to maintain vacuum status, it is required to Lubricant vironment
acuum ) ) :
cont_rol th? out gas dlschargeq by alinear « Use high-corrosion resistant stainless
—Semiconductor FPD | Motion guide as most as possible. Rust steel as a material
" - + Excellent rust prevention is required, since | prevention | + Use a self-oiling agent with special
CapalienCa v si rust-prone parts cannot be used in this (Out Gas) | coatings like fluoroplastic coatin
environment. + Use ceramic as a material
« If used in a higher temperature Lubricant | ° Use the grease for high-
environment than general one, temperature.
High-temperature |  where heat proof of a ma
environment terial is important, it is re + Use an end seal, side seal+ double seal.
quired to use metals for plastic Material | - Usea double seal.
synthetic resin parts « Use a special seal for high temperature
« Use a plastic synthetic resin cap
« If used in an environment Seal ’ Sse d me:a: cap
where there are a lot of cutting 5€ a Metal scraper
5 chips, wood dust, and dust, it + Use a plastic synthetic resin cap.
ust o ' '
is required to take dust proof Cap + Use a metal cap
measures to protect the block + Use a seal plate
against foreign substances. Ml | el SE U el
door « Use an sealing and all-in-one
holding door
- If exposed to a spot welding or Spatter * Fluoride black Cr coating
arc vx_1e|dmg environment, it is Seal . Use a metal scraper
Spatter required to take measures to
prevent hot spatters from being Dust « Use a metal cap
fixed onto a rail resistance | - Use a seal plate
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Placement and Installation

1. Placement and structure

To mount a linear motion guide on equipment, it is required to understand the overall structure of the
equipment first, and then check the sizes of the base and a transfer table. To determine the optimal in
stallation of a linear motion guide, it is necessary to take into account mounting directions such as placing
vertically, in slope, or in the back, load, and the life span required.

Installation layout of linear motion guide (examples)

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

(4) Assembly of the flank of block, rail transfer

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

- K{VJ Linear Motion Guide
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2. Mounting and fixation

In the structure affected by both vibration and impact, in the place that has complex load or moment
load, it is required to fix a linear motion guide in a different way from a general one.

This is a widely used method. Push a pressure
plate from the flank after slightly protruding a
block and a rail. In this case, it is required to
prevent the corners of the rail and block from

This is a way of fastening a tapered fixture with
a bolt. Even slightly bolting up generates big
force in a horizontal direction. If it is bolted up
too much, deformation may occur in rail, for in-
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being in contact with each other. stance, which needs to be taken a caution.

Figure 8. Pushing a pressure plate from the flank Figure 9. Pushing a tapered plate

You must be required to use miniature bolts
due to the spatial constraint when a rail is
pushed by a bolt. It is favorable to use as
many bolts for pushing as possible.

This is a way of pushing a needle roller with
the head of a countersunk screw. It is careful
to push it to fit the screw.

Figure 10. Pushing a bolt from the flank

Figure 11. Pushing a roller

Linear Motion Guide |3l -
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3. Design of the mounting surface for installation

Design and management of the mounting
surface

The precision of mounting surface of a linear motion
guide and an error in installation cause unexpected
load and stress to the device, negatively influencing
the travel and life of the device. So, it is required to
take caution to prevent the harmful effects.

Management of the vertical angle of the
datum plane for installation

If the vertical angle of the installation surface of a rail
or block and of its datum plane is inaccurate, it might
not be assembled precisely. So, it is required to
review an error of vertical angel in design.

Management of the datum plane for assembly
In designing a linear motion guide, it is important
to manage the height and thickness of its assembly
datum plane. If the height is too high or low, a rail
or a block may fail to be assembled precisely due to
its surface attachment; the application of eccentric
load, horizontal load and moment load may loosen
the strength of joint and cause poor assembly. In this
case, precision fails to meet the requirements in de
sign. So, attention must be paid.

Management of the shape of contact corner
If the right-angled corner of a rail or block installed
to the mounting surface of a linear motion guide
is processed in R-shape and R value is bigger than
the dimension of the surface of the rail or block, it is
possible to cause a failure of precise assembly to the
datum plane. So, attention must be paid.

Linear Motion Guide
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Figure 13.
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Figure 14. Vertical angle of contact datum plane

%

Figure 15. Dimension of contact datum plane
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Management of the dimensional tolerance
between datum plane and bolt in design W
If the dimensional tolerance between the contact

datum plane of a rail or block of a linear motion guide <P
and a mounting hole is too big, precise assembly fails. | j

So, attention must be paid. Generally the dimension-

al tolerance is +0.1mm as a reference value. If the dis /

tance tolerance between the assembly datum plane

of rail or block and the assembly bolt hole is too wide . _ .
or narrow, precise assembly may fail. So, it is required Figure 16. Dimensional tolerance bgtween contact
to set the tolerance to W30.1mm in design. datum plane and mounting hole
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Assembly of rail datum plane Assembly of block datum plane

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

- Make a datum plane that can contact the flank in order to secure the assembly convenience or precise posi-
tion and the assembly surface of a rail or block in the installation process of a linear motion guide.

- The height of the raised spot of contact datum plane or the radius of corner depend on the specifications of
a linear motion guide. So please see the table shown below.

- To prevent the raised spot from being deformed by the pressing force from above or pushing force from side,
secure sufficient thickness in design.

H, H...S, HB, S, S...S, HS, HS...S Series

Unit : mm

Radius of corner of the ~ Radius of corner of the  Height of raised spot of Height of raised spot of

installation to rail installation to block the installation to rail  the installation to block
ri(max.) r2(max.) Hi
15 0.5 0.5 3 4 4.7
20 0.5 0.5 35 5 6
25 1 1 5 5 7
30 1 1 5 5 75
35 1 1 6 6 9
45 1 1 8 8 10
55 1.5 1.5 10 10 13

Linear Motion Guide [JEX] -
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HB Series Unit : mm
Model  Radiusof corner of the  Radius of corner of the Height of raised spot of Height of raised spot of
installation to rail installation to block the installation torail  the installation to block
No. ri(max.) r2(max.) Hi Ha
17 0.4 0.4 2 4 25
21 0.4 0.4 25 5 33
27 0.4 0.4 25 5 35
35 0.8 0.8 35 5 4
S, S...S Series Unit : mm

Model
\[e}

Radius of corner of the ~ Radius of corner of the  Height of raised spot of Height of raised spot of

installation to rail
ri(max.)

installation to block
r2(max.)

the installation to rail

Hi

the installation to block

H2

M, MB Series Unit : mm
Model  Radiusof corner of the Radius of corner of the Height of raised spot of ~Height of raised spot of
installation to rail installation to block theinstallation torail  the installation to block
No. ri(max.) ra(max.) Hi Ha
7 0.2 0.2 1.2 25 15
) 0.2 0.2 15 3 2
12 0.2 0.2 25 4 3
13 0.2 0.2 45 4
15 0.2 0.2 3 4.5 4
20 0.2 0.2 4 5 5
R Series Unit : mm

Model
\[e}

Radius of corner of the  Radius of corner of the  Height of raised spot of  Height of raised spot of

installation to rail
r(max.)

installation to block
ra(max.)

the installation to rail

the installation to block

H>
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4. Error tolerance of the mounting surface for installation

1) Auto-adjusting and error-absorbing abilities

A linear motion guide has an excellent auto-adjusting ability. Therefore, even though the structure with rail
assembly is slightly deformed processing error may occur a little, the straightness or parallelism of a table after
assembly is better than the precision in processing before assembly, and quite linear running is available.
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2) Error tolerance of the degree of parallelization when using 2-axis assembly (P1)
The error tolerance of the degree of parallelization when a 2-axis assembly is used is shown below

— O o] o] O L — O o] o] O~
l o [« | o< P -
= H =
— 10 o] o] o — 10 o] o] o[
—1 O ] O (o] = — O O ] Ol
| © |4 :E: > © |4 :E: 2 © |
— 10 o O o[ — 10 O o o[

Figure 18. Error tolerance of the degree of parallelization (P)

H, H...S, HS, HS...S Series Unit : um
Model No. Common clearance ‘ Gi clearance G2 clearance

15 25 18 -

20 25 20 18

25 30 22 20

30 40 30 27

35 50 35 30

45 60 40 35

55 70 50 45

Linear Motion Guide [JEE) -
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HB Series Unit : pm
17 20 15 -
21 25 18 =
27 25 20 =
35 30 22 20
S, S...S Series Unit : um
15 25 18 =
20 25 20 18
25 30 22 20
M, MB Series Unit : um
5 2 =
7 3 =
9 4 3
12 9 5
13 10 6
15 10 6
20 13 8
R Series Unit : pm
Model No. G2 clearance Gs clearance
25 7 5
30 9 6
35 10 7
45 12 9
55 16 1
65 22 16

- k{3 Linear Motion Guide
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3) Error tolerance of height in 2-axis assembly (P2)

If an error of height in installation is too big, block distortion occurs and its rigidity may be weakened due to
block distortion and changes in the raceway groove of the block and rail block and in the contact angle of a
ball or roller as a rolling element.

The error tolerance of height level (x) when a 2-axis linear motion guide is used is as follows.
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Figure 19. Error tolerance of height level in 2-axis (X)

H,H...S, S, S...S, HS, HS...S Series Unit : um
Model No. Common clearance ‘ Gi 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

Linear Motion Guide [KY{ -
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HB Series Unit : pm
Model No. Common clearance ‘ Giclearance ‘ G2 clearance
17 0.13L 0.04L =
21 0.26L 0.17L =
27 0.26L 0.17L =
35 0.26L 0.17L 0.14L
M, MB Series Unit : pm
Model No. Common clearance G clearance
5 0.04L =
7 0.05L =
9 0.07L 0.01L
12 0.10L 0.02L
13 0.12L 0.04L
15 0.12L 0.04L
20 0.14L 0.06L
R Series Unit : pm

Model No. Gz clearance Gs clearance

25, 30, 35, 45, 55, 65 0.17L 0.12L

5. Description of the datum plane for installation

The datum plane of WON ST Linear Motion Guide is the ground surface on the opposite side of WON
mark shown in the block.

&\

Datum plane Datum plane

Figure 20. Linear motion guide on the reference axis Figure 21. Linear motion guide on the driven shaft

- KI:J Linear Motion Guide
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6. Rail connection

If it is necessary to use a longer rail than the one supplied, it is possible to connect rails for the purpose
of use. The mark on the rail indicates the point where rails should be linked. If a block passes through the
connecting points simultaneously, that may affect travel of the unit or cause a delicate hitch. To solve this
problem, it is recommended to make the connecting points intercrossed.
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Connection mark of driven shaft
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Datum plane Connection Datum  Connection mark
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Connection mark of reference axis Connection between rails
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Figure 22. Rail connection
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7. Installation

1) Installation of linear motion guide in the equipment exposed to vibration and impacts

/ Block push bolt

AN Rail push bolt

Auxiliary axis Reference axis

@ Install a rail

Step 2: Draw a rail tightly to the datum plane

Step 1: Check the installation surface for a rail.

Prior to installation, remove burr, dust, and Gently place a linear motion guide on the
dust prevention oil completely. bed, and push it in the opposite direction
of datum plan of the bed.

Ol

Step 4: Fasten push bolts

Step 3: Fasten bolts temporarily

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

« Step 5: Fasten all bolts with a torque wrench.
Fasten all bolts at the recommended
torque. Fasten the bolt in the center first
and then continue fastening each bolt to-
ward both ends in order to maintain preci
sion of the rail in the assembly process.

« Step 6: Assemble an auxiliary axis.

Repeat the above procedure for the instal
lation of an auxiliary axis.

- VA Linear Motion Guide
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@ Install a block Y
« Step 1: Assembly bolts temporarily ES
@ @ Place a table on the block and fasten all bolts §'
-1 & & i - Pl .
temporarily. )
'K 5 & g i P Y s
S Lo « Step 2: Fasten bolts tightly ®
Table Fix the main rail block to the opposite side of
e P , datum plane of the table with the use of a push
—2s 3 4 25 2| bolt, and adjust position of the table.
hd N @ @
® @ « Step 3: Fix and fasten assembly bolts

Completely fasten all bolts on the datum plane and
subsidiary side in the order of D to @.

2) Installation of linear motion guide without a push bolt

;
: \ Push bolt

Auxiliary axis Reference axis

@ Install a master rail @ Install an auxiliary rail

Use a vise Straight edge
Fasten bolts temporarily and push a master Place a straight edge in between two rails,
rail toward the datum plane using a C-vise. and make it in parallel with the master rail
Fasten the bolts sequentially at the pre fixed temporarily. Check the degree of par
scribed torque. allelism with a dial gauge, and adjust the rail

if needed. And then, fasten bolts in order

Linear Motion Guide AN -
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+ Assembly using a table

1. Fix two blocks on the datum plane and one
block on the auxiliary axis to a table.

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

3. Place a dial gauge on the table and make
sure that a prober of the gauge contacts the
auxiliary axis of the block.

4. Separate the table from the end of the rail,
and check parallelization between the block
and the auxiliary rail.

5. Fasten bolts in order.

+ Assembly using a rail on the reference axis

1. Fix two blocks on the datum plane and one
block on the auxiliary axis to a table.

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

3. Separate the table from one rail and make
adjustment in the way of parallelization with
the auxiliary rail in consideration of rolling
resistance in movement.

4. Fasten bolts in order.

Master side
Subsidiary side

Assembly using a jig Completion of the installation

Move the postiion of a block sequentially at the end
of the master rail every bolt pitch, and adjust paral-
lelization between the datum plane of the master rail
and the master plane of the auxiliary rail with the use
of a special jig. Fasten bolts in order.

- I'yAl Linear Motion Guide
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3) Installation of a block without the datum plane for a reference rail

Push bolt

=
=}
[0}
Q
=
=
o
=g
o
=}
(9}
=
(=
m

auxiliary axis Datum plane

@ Install a reference rail

Use a temporary datum plane Use a straight edge

Fix two blocks together onto the meas Fix a rail to the bed temporarily. Adjust it
uring plate and install a temporary datum to be in straight life with the use of a dial
plane near the rail mounting on the bed. gauge. Fasten bolts in order.

Check the degree of parallelism of the rail,
and fasten bolts in order.

@ Apply the same method when installing an auxiliary block and rail.

4) Measure precision after installation
It is possible to check the precision of travel by fixing two blocks onto the measuring plate. To meas
ure precision, either use a straight edge and check a measurement with a dial gauge, or use a laser
interferometer.

Measure using a dial gauge

Measure using a laser interferometer with the use of a straight edge

Linear Motion Guide [ -
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8. Torque used for fastening bolts in assembly

1) Select the optimal torque for bolts

To assemble a rail of a linear motion guide, it is required to apply bolt torque appropriately in consider
ation of the material of the mounting surface or bolts. Inaccurate bolt torque may affect the mounting
precision of the rail. So please use a torque wrench.

2) Recommended torque by the material of the mounting base Unit : N-m

Torque value (Unit : N-m)

Bolt specification

Casting Aluminum
M5 838 59 4.4
M6 13.7 9.2 6.8
M8 30 20 15
M10 68 45 33
M12 120 78 58
Mi14 157 105 78
M16 196 131 98
M20 382 255 191
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9. Bolt fastening direction by linear motion guide type

H-FN, H-FL, H-FNA, H-FLA, HB-F, H-FN..S, H-FL..S, H-FNA..S, H-FLA..S
Since the flange of a block is tap-processed and the counter bore
is processed in the bottom, it is possible to tighten bolts in the up
and down direction as indicated by the arrows.

But, to fasten bolts from bottom to top, it is recommended to
use one size smaller.
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H-RN, H-RL, HB-R, H-RN...S, H-RL...S

Since the square body of the block is tap-processed, it is used at
the time when bolts need to be fastened from top to bottom as
indicated by the arrow

S-RC, S-RN, S-RC...S, S-RN...S

Since the square body of the block is tap-processed, it is used at
the time when bolts need to be fastened from top to bottom as
indicated by the arrow

S-FC, S-FN, S-FC...S, S-FN..S
Since the flange of a block is tap-processed and the counter bore
is processed in the bottom, it is possible to tighten bolts in the up
and down direction as indicated by the arrows.
But, to fasten bolts from bottom to top, it is recommended to
use one size smaller.

Since the flange of a block is tap-processed and the counter bore
is processed in the bottom, it is possible to tighten bolts in the up
and down direction as indicated by the arrows.

But, to fasten bolts from bottom to top, it is recommended to
use one size smaller.

R-RN, R-RL, RS-RN, RS-RL

Since the square body of the block is tap-processed, it is used at
the time when bolts need to be fastened from top to bottom as
indicated by the arrow.

Linear Motion Guide [ -
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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 block. In addition, it has a 4-direction equal load type in which it can bear equal load rating for vertical
compression load, tensile load, and horizontal load as its ball as a rolling element is combined at 45 degree.
Therefore, the model reduces friction resistance and ensures smooth motion and long life. By imposing
preload on the balls, it is possible to enhance the rigidity of a linear motion guide and to minimize its
deformation for external load.

2) Features of H Series

a. High quality, high precision, and elimination of labor.

b. High rigidity and high precision for implementing stable travel precision for a long time.

c. Excellent wear resistance and friction resistance that ensure a long life.

d. The face-to-face duplex structure just like the D/F combination of ball bearing, excellent at
auto-adjusting and error-absorbing.

e. Various specifications for easy design.

f. Easy to use due to high compatibility of rail and block.

2. Spacer Chain Linear Motion Guide H...SSeries

1) Structure of H...S Series

Like H Series, Linear Motion Guide H...S Series has the 4-direction equal load type and auto-adjusting
face-to-face D/F structure. It uses a ball as a rolling element and has a spacer between balls to prevent
them from colliding each other in rolling motion. Since it makes less noise and more stable circulating
motion than a full-ball type, it is possible to implement quiet running at high speed. In addition, the spacer
can serve as a pocket of a lubricant.

2) Features of H...S Series

a. As a spacer-incorporated type that improves frictional properties and prevents the collision of balls, the
model not only allows stable circulating motion and smooth running but also reduces noise. By attach
ing a special lubricating seal for a longer life span, it is possible to be free of maintenance.

b. Since a resin spacer is applied to the model, it is possible to prevent the collision of balls and the loss of
oil film, and to generate less particles and dust.

¢. High quality, high precision, and elimination of labor.

d. High rigidity and high precision for implementing stable travel precision for a long time.

e. Excellent wear resistance and friction resistance that ensure a long life.

f. The face-to-face duplex structure just like the D/F combination of ball bearing, excellent at
auto-adjusting and error-absorbing.

g. Various specifications for easy design.

h. Easy to use due to high compatibility of rail and block.

- L33 Linear Motion Guide
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H Series (Full-ball Type) H...S Series (Spacer Chain Type)

Spacer Ball Chain

Details of Spacer of H...S Series
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Linear Motion Guide

Types and Features

Type Shape & Feature Type Shape & Feature
H-FN H-RN
H-FN..S H-RN..S
« A general type with tap-machined qn - A compact type with tap-machined on top
the block flange and can be mounted in . )
- and minimal block width(W).
both up and down directions.
H-FL H-RL
H-FL..S H-RL.S
« The same cross section as in H-FN se- * The same cross section as in H-RN se-
ries; increased the rated load by length- ries; increased the rated load by length-
ening the length(L1) of the block. ening the length(L1) of the block.
+ The model number with ..S is the spacer ball
chain type
H-FNA
H-FNA..S
+ A advantage type downward bolting
by reducing the thickness of the flange
over the H-FN series
H-FLA
H-FLA..S

* The same cross section as in H-FNA se~
ries; increased the rated load by length-
ening the length(L1) of the block

- '3 Linear Motion Guide
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Standard and maximum lengths of a rail
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Unit - mm
Model No. H15 H20 H25 H30 H35 H45 H55
160 160 220 280 440 570 780
220 220 280 360 520 675 900
280 280 340 440 600 780 100
: 340 400 520 680 885 :
1360 : 460 600 760 3 2820
1480 1960 g : : 2880 2940
1600 2080 2200 2520 2680 2985 3060
2200 2320 2680 2840 3090
2440 2840 3000

3000
60 60 60 80 80 105 120
20 20 20 20 20 225 30

4000

Standard tap hole type of a rail

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

Linear Motion Guide [E] -
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H-FN Series, H-FL...S Series

External
Model dimensions

No. Height Width Length Grease

H W L nipple
H 15FN 24 | 47 | 565 | 38 | 30 | M5 | 408 | - 7 | M| 6|47 |37|325 33| A-M5 | 45
H 15FL 24 | 47 | 648 |38 |30 | M5 | 491 | - | 7 | 11 |6 |47 3732533 | A-M5 | 45
H 20FN 30 | 63 | 732 | 53 | 40 | M6 | 531 | - | 92|10 |75|10.7|6.7 |425| 33 | B-M6F | 6.0
H 20FL 30 | 63 | 891 | 53 | 40 | M6 | 69 - 192|110 |75|10.7 |67 |425| 33 | B-M6F | 6.0
H 25FN 36 | 70 | 832 | 57 | 45 | M8 | 583 | - |15/ 16 | 9 |102] 8 5 | 33| B-M6F | 7.0
H 25FL 36 | 70 | 1031 57 | 45 | M8 | 782 | - |15/ 16 | 9 |102] 8 5 | 33| B-M6F | 7.0
H 30FN 42 | 90 | 993 | 72 | 52 | MIO | 708 | - | 95|18 |73 /98| 5 | 58 |52 |B-M6F | 75
H 30FL 42 | 90 | 1215| 72 | 52 | M10 | 93 - 195118 73|98 | 5 |58 |52 B-M6F | 75
H 35FN 48 100 | 111.8 | 82 | 62 | M10O | 80.8 | - [125| 21 | 8 | 97 |65 | 65 | 52 | B-M6F | 9.0
H 35FL 48 | 100 |137.2| 82 | 62 | M10 |106.2| - |125| 21 | 8 | 97 | 65| 65 | 52 | B-M6F | 9.0
H 45FN 60 | 120 |139.0|100 | 80 | M12 |1019| 25| 13 | 15 |10 | 16 | 8 8 | 3.3 |B-PT1/8|10.0
H 45FL 60 | 120 {170.8 100 | 80 | M12 |1337| 25|13 | 15 |10 | 16 | 8 8 | 3.3 |B-PT1/8|10.0
H 55FN 70 | 140 |163.0| 116 | 95 | M14 |75 |29 |19 | 17 | 11 | 16 | 8 9 |33 |B-PT1/8| 13.0
H 55FL 70 | 140 | 2011 | 116 | 95 | M14 | 155629 | 19 | 17 | 11 | 16 | 8 9 |33 |B-PT1/8|13.0

Composition of Model Name & Number

| Hf |E|E|E|Sg||é||i| —|10;0L|E|2¥0|E%|E-

Model No. of Linear Motion Guide
Material of block : No symbol-Standard material / M-Stainless

Type of block : RN-Rectangular standard type / RL-Rectangular long type/ FN-Flange standard type / FL-Flange long type
No symbol-Standard block / E-Special block specification

Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner
seal / ZZ-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End
seal+LF seal / SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LF seal / ZZLF-End
seal+Side seal+Inner seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)
Number of blocks assembled in one shaft

Symbol of clearance : No symbol-Normal preload / Gi-Light preload / G2-Heavy preload / Gs-Special preload (*2)
Material of end plate : No symbol - Standard material / | - Stainless / N = Aluminum

Length of rail

Material of rail : No symbol-Standard material / M-Stainless

Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)

No symbol-Standard rail / E-special rail specification (
Number of axes used in the same plane

oM ofof-)

*1) See Symbol List of Optional Parts at page 101, (*2) See Radial Clearance at page 18
(*3) See Standard Tap Hole Type of Rail at page 49. (*4) See Selection of Precision Class at page 20.

- JVM Linear Motion Guide
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Dimensions of rail Basicloadrating  Static allowance moment kN-m Mass

C
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Unit : mm

Height Pitch ¢ () Mp My Mr Block Rail

G dixd2Xxh 1 Double 1 Double 1
H1 P A e R | e | e | e | 1©

15 | 16 | 13 | 20 | 60 | 45x7.5x5.3 | 126 | 162 | 0115 | 0552 | 0.115 | 0.552 | 0.129 | 0.19 13
15 | 16 | 13 | 20 | 60 | 45x7.5x53 | 143 | 193 | 0.165 | 0.769 | 0.165 | 0.769 | 0.154 | 0.24 13
20 | 215|165| 20 | 60 | 6x9.5x8.5 183 | 239 | 0.221 | 1.049 | 0.221 | 1.049 | 0.251 | 0.41 22
20 |215|165| 20 | 60 | 6x9.5x85 218 | 30.7 | 0370 | 1692 | 0.370 | 1.692 | 0.322 | 054 | 22
23 |235] 20 | 20 | 60 7x11x9 27.0 | 331 | 0337 | 1636 | 0337 | 1.636 | 0.398 | 0.6 3.0
23 |235] 20 | 20 | 60 7x11x9 328 | 436 | 059 | 2760 | 0.596 | 2760 | 0.525 | 0.82 | 3.0
28 | 31 | 26 | 20 | 80 9x14x12 504 | 571 | 0.711 | 3384 | 0.711 | 3.384 | 0.828 | 1.1 4.85
28 | 31 | 26 | 20 | 80 9x14x12 603 | 736 | 1.203 | 5506 | 1.203 | 5506 | 1.067 | 13 4.85
34 | 33|29 | 20 | 80 9x14x12 670 | 746 | 1062 | 5012 | 1.062 | 5012 | 1.298 | 16 6.58
34 | 33 |29 | 20 | 80 9x14x12 80.2 | 962 | 1797 | 8172 | 1797 | 8172 | 1674 | 2.01 | 658
45 | 375 38 | 225|105 | 14x20x17 | 1085 | 116.4 | 2.860 | 9912 | 2.860 | 9912 | 2.275 | 2.83 | 11.03
45 | 375 38 | 225|105 | 14x20x17 | 129.7 | 150.1 | 4533 | 16.161 | 4533 | 16.161 | 2935 | 3.70 | 11.03
53 [435] 44 | 30 | 120 | 16x23x20 | 1559 | 1615 | 4.654 | 16.016 | 4.654 | 16.016 | 3.779 | 4.36 | 1526
53 |435| 44 | 30 | 120 | 16x23x20 | 1875 | 210.1 | 7.468 | 26.493 | 7.468 | 26493 | 4916 | 576 | 15.26

kg/m

1N=0.102kgf
My
Mp — Mr
/\ 7@ @7 A
] ] — —— wEmEp
=1 = [ ] ST
L

Linear Motion Guide [} -



A r————————

H-FNASeries, H-FLA Series

Linear Motion Guide

'Exterr!al Dimensions of block
dimensions

Height Width Length Grease

H W L nipple
HI5FNA | 24 | 47 | 565 | 38 | 30 | M5 | 408 | - 7 7 6 | 47 | 3732533 | AM5 | 45
H 15FLA 24 | 47 | 648 | 38 | 30 M5 | 491 | - T 7 6 | 47 |3.7(325|33| A-M5 45
H25FNA | 36 70 | 832 | 57 | 45 M8 | 583 | - |115| 10 | 9 |102| 8 5 | 33| B-M6F | 7.0
H25FLA | 36 | 70 |103.1| 57 | 45 | M8 | 782 | - |115| 10 | 9 |102]| 8 5 | 33| B-M6F | 7.0
H30FNA | 42 | 90 | 993 | 72 | 52 | M10 | 708 | - | 95| 10 |73 |98 | 5 | 58 | 52 | B-M6F | 7.5
H30FLA | 42 | 90 |1215| 72 | 52 | M10 | 93 - |95|10 (73|98 |5 |58 |52 BM6F | 7.5
H35FNA | 48 | 100 |1118| 8 | 62 | M10 | 808 | - |125| 13 | 8 | 9.7 | 65| 65 | 52 | B-M6F | 9.0
H35FLA | 48 | 100 |137.2| 8 | 62 | M10 |1062| - |125| 13 | 8 | 9.7 | 65| 65 | 52 | B-M6F | 9.0

Composition of Model Name & Number

| Hf |E|F21A|E|Sg”;”iz| _|10;0L|E|20§0|%I%|%|_

oM ofof-)

HEEFEEEUN®

Model No. of Linear Motion Guide

Material of block

Type of block

No symbol-Standard block / E-Special block specification

Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner
seal / ZZ-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End
seal+LF seal / SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LF seal / ZZLF-End
seal+Side seal+Inner seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)
Number of blocks assembled in one shaft

Symbol of clearance : No symbol-Normal preload / Gi-Light preload / G2-Heavy preload / Gs-Special preload (*2)
Material of end plate : No symbol - Standard material / | - Stainless / N - Aluminum

Length of rail

Material of rail : No symbol-Standard material / M-Stainless

Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)

No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane

- YA Linear Motion Guide
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Unit : mm
Dimensions of rail Basicloadrating  Static allowance moment kN-m VERS
Height Pitch ¢ Co Mp My Mr Block Rail
2 G dixd2xh 1 Doubl 1 Doubl 1
il P KN' KN 5k blocks block blocks block X8 kg/m
15 16 | 13 | 20 | 60 | 45x7.5x5.3 | 12.6 162 | 0.115 | 0.552 | 0.115 | 0.552 | 0.129 | 0.19 13
15 16 | 13 | 20 | 60 | 45x7.5x5.3 | 143 | 193 | 0.165 | 0.769 | 0.165 | 0.769 | 0.154 | 0.24 13
23 1235] 20 | 20 | 60 Tx11x9 270 | 331 | 0337 | 1.636 | 0.337 | 1.636 | 0.398 | 0.61 3.0
23 1235] 20 | 20 | 60 Tx11x9 328 | 436 | 0596 | 2.760 | 0.596 | 2.760 | 0.525 | 0.82 3.0
28 | 31 | 26 | 20 | 80 9x14x12 504 | 571 | 0.711 | 3384 | 0.711 | 3.384 | 0828 | 11 4.85
28 | 31 | 26 | 20 | 80 9x14x12 60.3 | 736 | 1203 | 5506 | 1.203 | 5506 | 1.067 | 1.3 4.85
34 1331292 | 8 9x14x12 670 | 746 | 1.062 | 5012 | 1.062 | 5012 | 1298 | 16 6.58
34 133129 20 | 8 9x14x12 802 | 962 | 1797 | 8172 | 1.797 | 8172 | 1674 | 201 | 658
IN=0.102kgf
My
Mp — Mr
o~ A o~
ol _To] ﬁi 7j IIW @de PII
=1 | = | = — 572
—% o
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H-RN Series, H-RL Series

External dimen-
sions

Dimensions of block
Model
No.  Height Width Length

H W L

H15RN 28 | 34 |565| 26 | 26 | M4x5 | 408
H15RL 28 | 34 |648| 26 | 26 | M4x5 | 491
H20RN 30 | 44 |732| 32 | 36 | M5x6 | 531
H20RL 30 | 44 | 891 | 32 | 50 | M5x6 | 69

H25RN 40 | 48 832 35 | 35 | M6x8 | 583
H25RL 40 | 48 |1031| 35 | 50 | M6x8 | 78.2
H30RN 45 | 60 [99.3 | 40 | 40 | M8x 10 | 70.8 103 | 9.8 8 58 | 52 |B-M6F| 75

H30RL 45 | 60 |1215] 40 | 60 | M8x 10 | 93 10.3 | 9.8 8 58 | 52 |B-M6F| 75

H35RN 55 | 70 |111.8 | 50 | 50 | M8x 12 | 80.8 | 10 15 | 97 | 135 | 65 | 52 |B-M6F| 9.0
H35RL 55 | 70 |137.2| 50 | 72 | M8x 12 |106.2| 10 15 | 97 | 135 | 65 | 52 |B-M6F| 9.0
HA45RN 70 | 86 |139.0| 60 | 60 | M10 x17 |101.9| 15 20 16 18 3.3 |B-PT1/8/10.0
H45RL 70 | 86 |170.8| 60 | 80 | M10x 17 |133.7| 15 20 16 18 3.3 |B-PT1/8/10.0
H55RN 80 | 100 |163.0| 75 | 75 | M12x18 | 1175 | 18 21 16 18 3.3 |B-PT1/813.0
H55RL 80 | 100 |201.1| 75 | 95 | M12x18 |155.6| 18 21 16 18 3.3 |B-PT1/8| 13.0

10 | 47 | 77 | 325 | 33 | A-M5 | 45
10 | 47 | 77 | 325 | 33 | A-M5 | 45
75 | 107 | 67 | 425| 3.3 |B-M6F| 6.0
10.7 | 6.7 | 425| 3.3 |B-M6F| 6.0
13 (102 | 12 5 3.3 |B-M6F| 7.0
13 1102 | 12 5 3.3 |B-M6F| 7.0

00 (00 (00 |00 (0O (0O | O | O
~
w

O W | |0

Composition of Model Name & Number

| Hdsls |E|E|E|S§H;HE| —|1O;OLI%I2<ﬁOI%I%IE—

Model No. of Linear Motion Guide
Material of block : No symbol-Standard material / M-Stainless

Type of block : RN-Rectangular standard type / RL-Rectangular long type/ FN-Flange standard type / FL-Flange long type
No symbol-Standard block / E-Special block specification

Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner seal /
77-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End seal+LF
seal / SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LF seal / ZZLF-End seal+Side
seal+Inner seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)

Number of blocks assembled in one shaft

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

Material of end plate : No symbol - Standard material / | - Stainless / N - Aluminum

Length of rail

Material of rail : No symbol-Standard material / M-Stainless

Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)

No symbol-Standard rail / E-special rail specification
Number of axes used in the same plane

oMol

(1) See Symbol List of Optional Parts at page 101 (*2) See Radial Clearance at page 18.
(*3) See Standard Tap Hole Type of Rail at page 49. (*4) See Selection of Precision Class at page 20.

- LYW Linear Motion Guide
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Unit : mm

Basic load

rating Static allowance moment kN - m ERS

Dimensions of rail

Mp My Mr

Block Rail
kg/m

Height Pitch C Co

G - dixd2xh kN KN Double Double

bl 1 1 1 kg
ock blocks block blocks block

15 | 95| 13 | 20 | 60 | 45x75x53 | 126 16.2 | 0115 | 0552 | 0.115 | 0.552 | 0.129 | 0.18 13
15 | 95| 13 | 20 | 60 | 45xx7.5x5.3 | 143 193 | 0.165 | 0.769 | 0.165 | 0.769 | 0.154 | 0.23 13
20 | 12 |165| 20 | 60 | 6x9.5x85 183 | 239 | 0.221 | 1.049 | 0.221 | 1.049 | 0.251 | 0.31 22
20 | 12 |165| 20 | 60 | 6x95x85 218 | 307 | 0370 | 1692 | 0.370 | 1692 | 0.322 | 0.41 22
23 |125] 20 | 20 | 60 7x11x9 270 | 331 | 0337 | 1.636 | 0.337 | 1.636 | 0.398 | 0.53 3.0
23 |125| 20 | 20 | 60 7x11x9 328 | 436 | 0596 | 2760 | 0.596 | 2760 | 0.525 | 0.71 3.0
28 | 16 | 26 | 20 | 80 9x14x12 504 | 571 | 0711 | 3384 | 0.711 | 3384 | 0.828 | 09 4.85
28 | 16 | 26 | 20 | 80 9x14x12 60.3 | 736 | 1.203 | 5506 | 1.203 | 5506 | 1.067 11 4.85
34 | 18 | 29 | 20 | 80 9x14x12 67.0 | 746 | 1.062 | 5012 | 1.062 | 5012 | 1.298 15 6.58
34 | 18 | 29 | 20 | 80 9Ix14x12 802 | 962 | 1797 | 8172 | 1797 | 8172 | 1674 | 2.01 | 658
45 1205| 38 | 225|105 | 14x20x17 | 1085 | 116.4 | 2.860 | 9912 | 2860 | 9912 | 2275 | 289 | 11.03
45 |205]| 38 | 225|105 | 14x20x17 | 129.7 | 150.1 | 4533 | 16.161 | 4533 | 16.161 | 2935 | 374 | 11.03
53 |235]| 44 | 30 | 120 | 16x23x20 | 1559 | 1615 | 4.654 | 16.016 | 4.654 | 16.016 | 3.779 | 428 | 1526
53 |235]| 44 | 30 | 120 | 16x23x20 | 1875 | 210.1 | 7.468 | 26.493 | 7.468 | 26493 | 4916 | 559 | 15.26

IN=0.102kgf

Mp

Linear Motion Guide [} -



A r————————

Linear Motion Guide

H-FN...S Series, H-FL...S Series

External dimensions

Model No. Height Width Length Grease

H W L = nipple
HI15FN..S 24 47 | 565 38 |30| M5 | 408 | 7 |11 |60 | 47 |37 |325|33| A-M5 | 45
HI15FL..S 24 47 | 648 | 38 | 30 | M5 | 491 7 | 11]60| 47 |37 |325 |33 | A-M5 | 45
H20FN...S 30 63 | 732 |53 |40 | M6 | 531 | 92 |10 | 75 | 10.7 | 6.7 | 425 | 3.3 | B-M6F | 6.0
H20FL..S 30 63 | 891 |53 |40 | M6 | 690 | 92 |10 | 75 | 10.7 | 6.7 | 425 | 3.3 | B-M6F | 6.0
H25FN...S 36 70 | 832 |57 | 45| M8 | 583 | 115]16|9.0 |102| 8 5 |33 |B-M6F | 7.0
H25FL..S 36 70 | 1031 |57 | 45| M8 | 782 | 115|16| 9.0 | 102 | 8 5 |33 |B-M6F | 7.0
H30FN..S 42 90 | 993 |72 |52 | MIO|708 |95 (18| 73|98 | 5 | 58 |52|B-M6F | 75
H30FL..S 42 90 | 1215 | 72 | 52 | M10 | 93.0 | 95 |18 | 73 | 98 | 5 | 58 |52 | B-M6F | 7.5
H35FN..S 48 100 | 111.8 | 82 | 62 | M10 | 80.8 | 125| 21| 80 | 97 | 65| 65 |52 | B-M6F | 9.0
H35FL..S 48 100 | 1372 | 82 | 62 | M10 |106.2 | 125| 21| 80 | 97 | 65| 65 |52 | B-M6F | 9.0

Composition of Model Name & Number

LR T

Model No.

Material of block : No symbol-Standard material / M-Stainless

Type of block : RN-Rectangular standard type / RL-Rectangular long type/ FN-Flange standard type / FL-Flange long type

B No symbol-Standard block / E-Special block specification

Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner
seal / ZZ-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End
seal+LF seal / SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LFseal / ZZL.F-End
seal+Side seal+Inner seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)

@B Number of blocks assembled in one shaft

S-Spacer chain type

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

B waterial of end plate : No symbol - Standard material / | - Stainless / N - Aluminum

Length of rail

il Material of rail : No symbol-Standard material / M-Stainless

Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)

No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane

=y

868

(*1) See Symbol List of Optional Parts at page 101, (*2) See Radial Clearance at page 18,
(*3) See Standard Tap Hole Type of Rail at page 49. (*4) See Selection of Precision Class at page 20.

- {3 Linear Motion Guide
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Unit : mm
Dimensions of rail Basicloadrating  Static allowance moment kN-m Mass
, gt Pitth Lo C  Co Mp i Mr Block Rail
1 Double 1 Double 1
KN kN pock blocks block blocks block KB K&/m
15 | 16 | 13 | 20 | 60 | 4.5x7.5x5.3 121 16.2 | 0.115 | 0.552 | 0.115 | 0.552 | 0.129 | 0.19 13
15 | 16 | 13 | 20 | 60 | 45x7.5x5.3 | 137 | 193 | 0.165 | 0.769 | 0.165 | 0.769 | 0.154 | 0.24 13
20 |215|165| 20 | 60 | 6x9.5x8.5 176 | 239 | 0.221 | 1.049 | 0.221 | 1.049 | 0.251 | 0.41 22
20 [215 (165 | 20 | 60 | 6x9.5x8.5 211 30.7 | 0370 | 1.692 | 0.370 | 1.692 | 0.322 | 054 | 2.2
23 |235| 20 | 20 | 60 7x11x9 258 | 331 |0.337 | 1636 | 0.337 | 1.636 | 0.398 | 0.61 3.0
23 1235|120 | 20 | 60 7x11x9 317 | 436 | 0596 | 2760 | 0.596 | 2760 | 0.525 | 0.82 | 3.0
28 | 31 | 26 | 20 | 80 9x14x12 48 571 | 0711 |3.384 | 0.711 | 3.384 | 0.828 | 1.1 4.85
28 | 31 | 26 | 20 | 80 9x14x12 58 73.6 | 1203 | 5506 | 1203 | 5506 | 1.067 | 13 4.85
34 |33 |29 | 20 | 80 9x14x12 63.7 | 746 | 1062 | 5012 | 1.062 | 5012 | 1298 | 16 6.58
34 |33 |29 | 20 | 80 9x14x12 771 96.2 | 1797 | 8172 | 1797 | 8172 | 1674 | 201 | 658
IN=0.102kgf
M
Mp Ay Mr
A A
TU UT Fﬁ 7j IIW ®b® PII
= | = | §TY
—Ta o
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H-FNA...SSeries,H-FLA...SSeries

External dimensions

Model No. Height Width Length Grease
B -
H W L nipple

H15FNA..S | 24 47 | 565 | 38| 30| M5 | 408 | 7 |7 |60 47 |37|325|33| AM5 | 45

HISFLA.S | 24 47 | 648 [ 38|30 | M5 | 491 | 7 | 7|60 | 47 |37|325|33| AM5 |45
H25FNA..S | 36 70 | 832 | 57 | 45| M8 | 583 |115|10| 9.0 | 10.2 5 | 33| B-Me6F |70
H25FLA.S | 36 70 | 1031 | 57 | 45| M8 | 782 |115| 10| 9.0 | 10.2 5 | 33| B-M6F | 7.0
H30FNA..S | 42 90 | 993 | 72| 52 | M10 | 708 | 95 (10| 7.3 | 9.8 58 | 52 | B-M6F | 7.5
H30FLA.S | 42 90 |1215| 72 | 52 | M10 | 930 | 95 (10| 7.3 | 9.8 58 | 52 | B-M6F | 7.5
H35FNA..S | 48 100 | 1118 | 82 | 62 | M10 | 80.8 |125| 13| 80 | 9.7 | 65| 65 | 52 | B-M6F | 9.0
H35FLA.S | 48 100 | 1372 | 82 | 62 | M10 | 1062 | 125| 13| 80 | 9.7 | 65| 65 | 52 | B-M6F | 9.0

Composition of Model Name & Number

R RN I R L)

Model No.

Material of block

Type of block

B No symbol-Standard block / E-Special block specification

Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner
seal / 77-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End
seal+LF seal / SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LFseal / ZZL.F-End
seal+Side seal+Inner seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)

B Number of blocks assembled in one shaft

S-Spacer chain type

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

B WMaterial of end plate : No symbol - Standard material / | - Stainless / N - Aluminum

Length of rail

Material of rail : No symbol-Standard material / M-Stainless

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

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)

14 Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)

No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane

(*1) See Symbol List of Optional Parts at page 101, (*2) See Radial Clearance at page 18,
(*3) See Standard Tap Hole Type of Rail at page 49. (*4) See Selection of Precision Class at page 20.
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Unit : mm
Dimensions of rail Basicload rating  Static allowance moment kN-m Mass
, Heght o Pich o C Co Mp . My = Mr Block Rail
1 D 1 D 1
P kN KN ok blocks block blocks block K8 k&/m
15 | 16 | 13 | 20 | 60 | 4.5x7.5x5.3 121 | 162 |0.115 | 0552 | 0.115 | 0.552 | 0.129 | 0.19 13
15 | 16 | 13 | 20 | 60 | 45x7.5x5.3 | 13.7 | 193 | 0.165 | 0.769 | 0.165 | 0.769 | 0.154 | 0.24 13
23 |235] 20 | 20 | 60 x11x9 258 | 331 |0.337 | 1636 | 0.337 | 1.636 | 0.398 | 0.61 3.0
23 |235] 20 | 20 | 60 7x11x9 317 | 436 |0.596 | 2.760 | 0.596 | 2.760 | 0.525 | 0.82 3.0
28 | 31 | 26 | 20 | 80 9x14x12 48 57.1 | 0.711 | 3.384 | 0.711 | 3384 | 0.828 | 1.1 4.85
28 | 31 | 26 | 20 | 80 9x14x12 58 73.6 | 1.203 | 5506 | 1.203 | 5506 | 1.067 | 1.3 4.85
34 133 129 |20 | 8 9x14x12 63.7 | 746 | 1.062 | 5012 | 1.062 | 5012 | 1298 | 16 6.58
34 133 |29 |20 |80 9x14x12 771 | 962 | 1797 | 8172 | 1.797 | 8172 | 1674 | 201 | 6.58
1IN=0.102kgf
M
Mp Ay Mr
A A
*U UT ﬁi 7j IIW ®b® PII
‘%7 | —= | SE
—Ta o
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H-RN...S Series, H-RL...S Series

External dimensions Dimensions of block

Model No. Height Width Length B C Grease
H w L nipple

H15RN..S 28 | 34 | 565 | 26|26 | MAx5 | 408 | 6 | 10 | 47 | 7.7 | 325 | 33 | A-M5 | 45
H15RL..S 28 | 34 | 648 | 26|26 | M4Ax5 | 491 | 6 | 10 | 47 | 77 | 325 | 33 | A-M5 | 45
H 20RN..S 30 | 44 | 732 |32 |36 | M5x6 | 531 | 8 | 75 [ 10.7 | 6.7 | 425 | 3.3 | B-M6F | 6.0
H20RL..S 30 | 44 | 891 |32 |50 | M5x6 69 | 8 | 75 | 107 | 67 | 425 | 33 | B-M6F | 6.0
H 25RN..S 40 | 48 | 832 |35|35| M6x8 | 583 | 8 | 13 |[102| 12 5 | 33| B-M6F | 7.0
H 25RL..S 40 | 48 | 1031 35|50 | M6x8 | 782 | 8 | 13 | 102 | 12 5 | 33| B-M6F | 7.0
H 30RN..S 45 | 60 | 993 |40 |40 | M8x10 | 70.8 | 8 | 103 | 98 | 8 58 | 52 | B-M6F | 75
H 30RL..S 45 | 60 | 1215 |40 |60 | M8x10 | 93 | 8 |103 | 98 | 8 58 | 52 | B-M6F | 75
H 35RN..S 55 | 70 | 1.8 |50 |50 | M8x12 | 80.8 |10 | 15 | 97 | 135 | 65 |52 | B-M6F | 9.0
H 35RL..S 55 | 70 [ 1372 |50 |72 | M8x12 | 1062 |10 | 15 | 97 | 135 | 65 |52 | B-M6F | 9.0

Composition of Model Name & Number

GES IEIRNI ISgll ; | ; |?%I-|1000LIEII2O/ZOI%IT%| T

Model No.
Material of block : No symbol-Standard material / M-Stainless
Type of block : RN-Rectangular standard type / RL-Rectangular long type/ FN-Flange standard type / FL-Flange long type
No symbol-Standard block / E-Special block specification
Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner seal /
77-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End seal+LF
seal / SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LF seal / ZZLF-End seal+Side
seal+Inner seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)
Number of blocks assembled in one shaft
S-Spacer chain type
Symbol of clearance : No symbol-Normal preload / Gi-Light preload / G2-Heavy preload / Gs-Special preload (*2)
Material of end plate : No symbol - Standard material / | - Stainless / N = Aluminum
Length of rail
Material of rail : No symbol-Standard material / M-Stainless
Size of G value: standard G value has no symbol
No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)
Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)
No symbol-Standard rail / E-special rail specification
Number of axes used in the same plane (*1) See Symbol List of Optional Parts at page 101, (*2) See Radial Clearance at page 18.
(*3) See Standard Tap Hole Type of Rail at page 49. (*4) See Selection of Precision Class at page 20.

- [{Ul Linear Motion Guide
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Unit : mm

Dimensions of rail Basic load rating Static allowance moment kN-m Mass

Height Pitch Co Mp My Mr  Block Rail

€] dixd2xh
P kN KN 1 block Doubleblocks 1block Doubleblocks 1block K&  kg/m

15 | 95| 13 | 20 | 60 | 45x7.5x53 | 121 162 | 0115 0.552 0.115 0552 | 0129 | 018 | 13
15 | 95| 13 | 20 | 60 | 45x7.5x5.3 | 137 193 | 0.165 0.769 0165 | 0769 | 0154 | 023 | 13
20 | 12 | 165 | 20 | 60 | 6x9.5x85 176 | 239 | 022 1.049 0.221 1.049 0251 | 031 | 22
20 | 12 | 165 | 20 | 60 | 6x9.5x85 211 307 | 0370 1.692 0370 | 1692 | 0322 | 041 | 22
23 | 125 | 20 | 20 | 60 7x11x9 258 | 331 | 0337 1636 0337 | 1636 | 0398 | 053 | 30
23 | 125 | 20 | 20 | 60 7x11x9 317 | 436 | 059 2.760 05% | 2760 | 0525 | 071 | 3.0
28 | 16 | 26 | 20 | 80 9x14x12 48 57.1 07m 3384 07mn 3384 | 0828 | 09 | 485
28 | 16 | 26 | 20 | 80 9x14x12 58 736 | 1203 5506 1203 | 5506 | 1067 | 11 4.85
34 | 18 | 29 | 20 | 80 9x14x12 637 | 746 | 1062 5012 1.062 5012 1298 | 15 | 658
34 | 18 | 29 | 20 | 80 9x14x12 771 9.2 | 1797 8172 1.797 8172 1674 | 201 | 658
IN=0.102kgf

Mp
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3. Wide Linear Motion Guide HB Series

1) Structure of HB Series

WON Wide Linear Motion Guide HB Series has a four-row circular arc-groove structure in the raceway
groove of a rail or block. In addition, it has a 4~direction equal load type in which it can bear equal load rating
for vertical compression load, tensile load, and horizontal load as its ball as a rolling element is combined at
45 degree. Therefore, the model reduces friction resistance and ensures smooth motion and long life. Since
the model has a wide and short rail, moment works only with one shaft in a narrow space. It is applicable
to place that requires high rigidity.

2) Features of HB Series

a. High quality, high precision, and elimination of labor.

b. High rigidity and high precision for implementing stable travel precision for a long time.

c. Excellent wear resistance and friction resistance that ensure a long life.

d. The face-to-face duplex structure just like the D/F combination of ball bearing, excellent at auto-
adjusting and error-absorbing.

e. A higher quantity of balls than that of H Series; higher rigidity and wider rail; sufficient moment working
only with one shaft

Cross Section

- (Al Linear Motion Guide
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Types and Features

—
=
2
Category  Type Shape & Feature %
&
- A general type with the tap-proce ) o
d flange of a block, supportin Electric spark c:.'xu
_Sse i 8 from b » SuPP s machine Loader <
Flange HB-F installation from bottom to top CNC lathe a
type and from top to bottom .
- ) Industrial robot
« 4~direction equal load type with Semicond
high rigidity and high load emiconductor
display manufacturing
equipment
) Measuring
+ A compact type with the tap-proc equipmentWafer
essed top of a block and without transfer equipment
Compact HB-R fl .
type H ange Cons_truct|on
« 4-direction equal load type with equipment
high rigidity and high load Railway vehicle

Standard and maximum lengths of rail

6 | | o
; P |
Unit : mm
Model No. HB17 HB21 HB27 HB35
110 130 160 280
230 230 280 440
350 380 400 680
470 480 640 840
550 530 880 1000
1990 1930 3820 3800
1980 3880 3960
3940
40 50 60 80
15 15 20 20
2000 4000

Linear Motion Guide [e%] -
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HB-F Series

External dimensions

ModelNo.  Height Width Length Grease
] L nipple
HB17F 17 60 51 |53 |2 | M4 | 374 | 6 | 4 | 35 | A@3 | 25
HB21F 21 68 5 |60 29 | M5 454 | 8 | 5 | 35 | A@3 | 33
HB27F 27 80 725 | 70 | 40 | M6 | 547 | 10 | 6 | 103 | B-M6F | 35
HB35F 35 120 | 1053 | 107 | 60 | M8 | 821 | 14 | 76 | 103 | B-M6F | 4

Composition of Model Name & Number

| Hjlw II;IIéIIUAt’JIEIEI—MEOLIMCEOI%I%I%I—

Model No.

Type of block : F-Flange standard type / R-Rectangular standard type

No symbol-Standard block / E-Special block specification

Type of seal : No symbol-No seal / UU-End seal / SS-End seal+ Inside seal / ZZ-End seal+ Inside seal+ Metal scraper/ UULF
-End seal+ LF seal / SSLF-End seal+ Inside seal+ LF seal / ZZLF-End seal+ Inside seal+ Metal scraper + LF seal (*1)

Number of blocks assembled in one shaft

@B No symbol-Full ball type

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

B Length of rail

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

No symbol-Rail counterbore type (top assembly)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*3)

No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane

(*1) See Symbol List of Optional Parts at page 101, (*2) See Radial Clearance at page 18.
(*3) See Selection of Precision Class at page 20.

- (Y Linear Motion Guide



@d2

WON ST CO., LTD.

L1

WON

C
=
)
1Y
=
=
o
=
o
=
@
=
o
o

Dimensions of rail

Height
* H

Pitch

P

dixdaxh

Basic load
rating

kN

Co
kN

Unit : mm

Static allowance moment kN-m Mass

Mp

1
block

Double
blocks

My

1
block

Block Rail

Double kg/m

1
biocks | block | K8

33 |135| 18 | 86 | 15| 40 | 4575x53 | 73 | 122 |0.081| 0381 | 0.081| 0381 |[0.205| 0.15 | 19
37 |55 22| 11 | 15|50 | 450563 | 84 | 148 |om9| 0547 |0m9 | 0547 | 0278 | 024 | 29
42 19 |24 | 15 [20| 60 | 45x75x53 | 153 | 248 |0239| 1114 |[0.239| 1114 | 0527 | 047 | 45
69 [255(/40 | 19 | 20| 80 7x11x9 339 | 532 |0.773| 3528 | 0.773 | 3528 | 1851 | 140 | 96
1N=0.102kgf
My
Mp A Mr
o~ A P
=] o | uw oY W
=7 U= [—-—=-—-—="] 5T
L
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HB-R Series

e & §F
ST e

w3 2
w2 w1
HB17R Type, HB21R Type
6-Mxt w

H3

W2 W1

External dimensions Dimensions of block
ModelNo. Height Width Length 5 \ T Grease
w - nipple
HB17R 17 50 51 29 15 M4 X5 374 | 52 4 35 A-03 25
HB21R 21 54 59 31 19 M5 X 6 454 8 5 35 A-03 33
HB27R 27 62 725 46 32 M6 X 6 547 10 6 10.3 B-M6F 35
HB35R 35 100 105.3 76 | 50 M8 X 8 821 14 76 | 103 B-M6F 4

Composition of Model Name & Number

|Hlj'17||;||é||i]| | |? @@%%E T

Model No.

Type of block : F-Flange standard type / R-Rectangular standard type

No symbol-Standard block / E-Special block specification

Type of seal : No symbol-No seal / UU-End seal / SS-End seal+ Inside seal / ZZ-End seal+ Inside seal+ Metal scraper / UULF
-End seal+ LF seal / SSLF-End seal+ Inside seal+ LF seal / ZZLF-End seal+ Inside seal+ Metal scraper+ LF seal (*1)

Number of blocks assembled in one shaft

@ No symbol-Full ball type

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

Length of rail

Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*3)

No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane (1) See Symbol List of Optional Parts at page 101, (*2) See Radial Clearance at page 18.

(*3) See Selection of Precision Class at page 20.

- ({3 Linear Motion Guide
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Unit : mm

Basic load

Dimensions of rail rating

Static allowance moment kN+-m Mass

M 1) 2l Block Rail

Double 1 kg kg/m

Height Pitch Co
s ¢ - dixdaxh N 7 Double

1
blocks  block  blocks

33 | 85|18 | 86|15 40 | 4575563 | 73 | 122 |0.081| 0381 |0.081| 0381 [0.205| 013 | 19
37 | 85 22| 1 | 15| 50 | 457553 | 84 | 148 | 0119 | 0547 | 0119 | 0547 | 0.278 | 019 | 29
42 | 10 | 24 | 15 |20 60 | 45:75x53 | 153 | 248 10239 114 |0239| 114 | 0527 | 036 | 45
69 | 155|40 | 19 |20| 80 | 7x11x9 | 339 | 532 | 0.773 | 3528 | 0773 | 3528 | 1851 | 120 | 96

N=0.102kgf

Mp

Linear Motion Guide |4 -
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4, 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 a 4-direction equal load type. It
also has an auto-adjusting face-to-face D/F structure. Using a ball as a rolling element, the model is a slim-type
guide with a low sectional height, high rigidity and less noise.

2) Features of S Series

a. High quality, high precision, and elimination of labor.

b. High rigidity and high precision for implementing stable travel precision for a long time.
c. Excellent wear resistance and friction resistance that ensure a long life.

d. The face-to-face duplex structure just like the D/F combination of ball bearing, excellent at auto-ad
justing and error-absorbing.

e. Various specifications for easy design.

f. Easy to use due to high compatibility of rail and block.

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

h. A slim shape suitable for horizontal motion, ensuring stable running.

5. Slim Spacer Chain Linear Motion Guide S...S Series

1) Structure of S...S Series

Like S Series, Linear Motion Guide S...S Series has the 4-direction equal load type and auto-adjusting face-
to-face D/F structure. It uses a ball as a rolling element and has a spacer between balls to prevent them from
colliding each other in rolling motion. Since it makes less noise and more stable circulating motion than a full-
ball type, it is possible to implement quiet running at high speed. In addition, the spacer can serve as a pocket
of a lubricant.

2) Features of S...S Series
a. As a spacer-incorporated type that improves frictional properties and prevents the collision of balls, the
model not only allows stable circulating motion and smooth running but also reduces noise.

b. Since a resin spacer is applied to the model, it is possible to prevent the collision of balls and the loss of
oil film, and to generate less particles and dust.

c. High quality, high precision, and elimination of labor.
d. High rigidity and high precision for implementing stable travel precision for a long time.
e. Excellent wear resistance and friction resistance that ensure a long life.

f. The face-to-face duplex structure just like the D/F combination of ball bearing, excellent at auto-ad
justing and error-absorbing.

g. Various specifications for easy design.
h. Easy to use due to high compatibility of rail and block.

- (3 Linear Motion Guide
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Slim Linear Motion GuideS, S...S Series

/

S Series (Full-ball Type) S...S Series (Spacer Chain Type)

apIng uonoW Jeaur]

Spacer Ball Chain

Details of spacer of S...S Series

Linear Motion Guide ] -
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Types and Features

Category

Compact
type

Type

S-RC
S-RC..S

Shape & Feature

A slim type with the tap-pro
cessed top of a block, minimizing
the width(W) and height(H) of a
block

« 4-row circular structure and 4-di
rection equal load type with 45°
contact angle

S Series are types with a spacer retain

er helping to reduce ball-to-ball friction

and generate less noise and dust

S-RN
S-RN..S

« The same cross section as in S-RC
Series; a slim type with the in
creased load rating by enlarging
the entire length (L1) of a block

« 4-row circular structure and 4-di
rection equal load type with 45°
contact angle

S Series are types with a spacer retain

er helping to reduce ball-to-ball friction

and generate less noise and dust

Flange
type

S-FC
S-FC..S

«A slim type with the tap-pro
cessed top of a block, minimizing
the width(W) and height(H) of a
block

« 4-row circular structure and 4-di
rection equal load type with 45°
contact angle

S Series are types with a spacer retain

er helping to reduce ball-to-ball friction

and generate less noise and dust

S-FN
S-FN..S

« The same cross section as in S-RC
Series; a slim type with the in
creased load rating by enlarging
the entire length (L1) of a block

« 4-row circular structure and 4-di
rection equal load type with 45°
contact angle

S Series are types with a spacer retain

er helping to reduce ball-to-ball friction

and generate less noise and dust

Cartesian coordi-
nated robot

Linear actuator

Automation
system
Semiconductor &
display
manufacturing
system
LED inspection
equipment
Dispenser
equipment
Medical
Equipment
High-speed
transport system

Woodworking
machine

Take-out robot

Small machine
tool
Laser processor

Precision
measurement
equipment

- F(VB Linear Motion Guide
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Unit : mm
Model No. S15 S20 S25
160 160 220
220 220 280
280 280 340
: 340 400
1360 : 460
1480 1960 5
1600 2080 2200
2200 2320
2440
60 60 60
20 20 20
4000

Standard tap hole type of rail

Model No. S h(mm)
S15 M5 8
520 M6 10
S25 M6 12

Linear Motion Guide [rgH -
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S-RC Series, S-RN Series

Mxe

External dimensions

ModelNo. Hejght Width Length

H W L

S15RC 39.8 - 24.0

- 24 34 26 M4x6 47 33 | A-M5 45
SI5RN 56.5 26 40.8
S20RC 47.8 = 276

1 28 42 32 M5x7 10.7 33 | B-MéF 6
S20RN 66.8 32 46.7
S25RC 594 - 344

- 33 48 35 M6x8 10.2 33 | B-MéF 7
S25RN 83.2 35 58.2

Composition of Model Name & Number

|SJ|5|E|E|E|S£”;”E|

R R
@ Model No.

Material of block : No symbol-Standard material / M-Stainless

Type of block : RC-Rectangular short type / RN-Rectangular standard type / FC-Flange short type/ FN-Flange standard type

No symbol-Standard block / E-Special block specification

Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner seal / ZZ
-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End seal+LF seal /
SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LF seal / ZZL F-End seal+Side seal+Inner
seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)

@ Number of blocks assembled in one shaft

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

B Material of end plate : No symbol - Standard material / | - Stainless / N - Aluminum

B Length of rail

Material of rail : No symbol-Standard material / M-Stainless

il Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)

No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane

BIS[E]S

(*1) See Symbol List of Optional Parts at page 101, (*2) See Radial Clearance at page 18.
(*3) See Standard Tap Hole Type of Rail at page 67. (*4) See Selection of Precision Class at page 20.
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Unit - mm
Dimensions of rail Ba|§aitcill1<)gad Static allowance moment kN-m Mass
Height Pitch C Co Mp My Mr Block Rail
W G dixdzxh
‘ H1 P e kN kN 1block Doubleblocks 1 block Doubleblocks 1 block kg kg/m
90 | 10 | 0042 | 0224 | 0042 | 0224 | 0.079 | 0.09
15 195 13 20 | 60 |45x7.55.3 13
126 | 162 | OM5 | 0552 | 015 | 0552 | 0.129 | 0.156
120 | 131 | 0.063 | 0342 | 0.063 | 0.342 | 0137 | 0.153
20 | 11| 165 | 20 | 60 |6x9.5%85 22
168 | 212 | 0173 | 0838 | 0.173 | 0.838 | 0.223 | 0.246
192 | 204 | 0123 | 0670 | 0123 | 0670 | 0.246 | 0.254
23 [125] 20 | 20 | 60 | 7xIX9 30
270 | 331 | 0337 | 1636 | 0337 | 1636 | 0.398 | 0413
IN=0.102kgf
Mp
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S-FC Series, S-FN Series

External dimensions

ModelNo'Height Width Length T Grease Hs
H L nipple
S15FC 39.8 = 24.0
— 24 52 4 M5 6|7 |6 |47 |37 (32| 33 | A-M5| 45
S15FN 56.5 26 40.8
S20FC 47.8 = 276
— 28 59 49 M6 8 9 |[55|107| 47 | 425 | 33 |B-M6F| 6
S20FN 66.8 32 46.7
S25FC 59.4 = 344
— 33 73 60 M8 9 10| 6 |102| 5 5 33 |B-M6F| 7
S25FN 83.2 35 58.2

Composition of Model Name & Number

IR AR N ]

Model No.

Material of block : No symbol-Standard material / M-Stainless

Type of block : RC-Rectangular short type / RN-Rectangular standard type / FC-Flange short type/ FN-Flange standard type

No symbol-Standard block / E-Special block specification

Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner seal / 7Z
-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End seal+LF seal /
SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LF seal / ZZL.F-End seal+Side seal+Inner
seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)

@ Number of blocks assembled in one shaft

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

B Material of end plate : No symbol - Standard material / | - Stainless / N - Aluminum

B Length of rail

Material of rail : No symbol-Standard material / M-Stainless

il Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)

No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane (*1) See Symbol List of Optional Parts at page 101, (*2) See Radial Clearance at page 18.

(*3) See Standard Tap Hole Type of Rail at page 67. (*4) See Selection of Precision Class at page 20.

- Y Linear Motion Guide
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Unit: mm
Dimensions of rail Ba|§aitcill1<)gad Static allowance moment kN-m Mass
Height Pitch C Co Mp My Mr  Block Rail
G dixdaxh
- H: P e kN kN 1block Doubleblocks 1 block Doubleblocks 1 block kg kg/m
9.0 10 [ 0042 | 0224 | 0042 | 0224 | 0.079 | 0125
15 | 185 13 |20 | 60 |45x75x5.3 13

126 | 162 | OM5 | 0552 | 0M5 | 0552 | 0.129 | 0.203
120 | 131 | 0.063 | 0342 | 0.063 | 0342 | 0.137 | 0.187
20 | 195 | 165 |20 | 60 | 6x9.5x8.5 22
168 | 212 | 0173 | 0.838 | 0.173 | 0.838 | 0.223 | 0.301

192 | 204 | 0123 | 0670 | 0123 | 0670 | 0.246 | 0.320

23 |250| 20 |20 | 60 7x11x9 30
270 | 3310337 | 1636 | 0337 | 0.163 | 0.398 | 0.527
1N=0.102kgf
My

Mp A Mr

—~ [ @ e
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Linear Motion Guide

S-RC...S Series, S-RN...S Series

Mxe

External dimensions DIMENSIONS OF BLOCK
ModelNo. Height Width Length Grease Hs
H L B C Mx¢ L T N nipple
S15RC..S 39.8 = 24.0
- 24 34 26 M4x6 6| 6 |47 |37 |32 | 33 | AM5 | 45
S15RN..S 56.5 26 40.8
S20RC..S 47.8 = 27.6
— 28 42 32 M5x7 75|55 (107 | 47 | 425 | 33 |B-M6F | 6
S20RN..S 66.8 32 467
S25RC..S 59.4 = 34.4
— 33 48 35 M6x8 8|6 [102| 5 5 33 |B-MeF | 7
S25RN..S 83.2 35 582

Composition of Model Name & Number

515 IEIIRNH%IISSITI S IIGzl -|10$>L|%|I2?/§0|%|%|-

a Model No.

Material of block : No symbol-Standard material / M-Stainless
Type of block : RC-Rectangular short type / RN-Rectangular standard type / FC-Flange short type/ FN-Flange standard type
No symbol-Standard block / E-Special block specification
Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner seal / ZZ
-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End seal+LF seal /
SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LF seal / ZZLF-End seal+Side seal+Inner
seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)
B Number of blocks assembled in one shaft

S-Spacer chain type

B Symbol of clearance : No symbol-Normal preload / Gi-Light preload / G2-Heavy preload / Gs-Special preload (*2)
B Material of end plate : No symbol - Standard material / | - Stainless / N - Aluminum

Length of rail

ey pry

oil=]g)

Number of axes used in the same plane

- F(:J Linear Motion Guide

Material of rail : No symbol-Standard material / M-Stainless
Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)
Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)
No symbol-Standard rail / E-special rail specification

(*1) See Symbol List of Optional Parts at page 101.
(*3) See Standard Tap Hole Type of Rail at page 67. (*4) See Selection of Precision Class at page 20,

(*2) See Radial Clearance at page 18.
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Unit : mm
Dimensions of rail Baéifirl%ad Static allowance moment kN-m Mass
WipTH Height Pitch C Co Mp My Mr Block Rail
W (¢] dixdzxh
W ‘ H: P HE kN kN 1block Doubleblocks 1 block Doubleblocks 1 block kg kg/m
83 | 10 | 0042 | 0224 | 0.042| 0224 | 0.079 | 0.096
15 (95| 13 20 60 |4.5x7.5x5.3 13
121 | 162 | 0115 | 0552 | 0115 | 0552 | 0129 | 0.156
1M1 | 131 | 0063 | 0342 | 0.063 | 0342 | 0.137 | 0.153
20 | 11| 165 | 20 60 | 6x9.5x8.5 22
161 | 212 | 0173 | 0838 | 0.173 | 0.838 | 0.223 | 0.246
179 | 204 | 0123 | 0670 | 0.123 | 0.670 | 0.246 | 0.254
23 |125| 20 20 60 7x11x9 3.0
258 | 331 | 0337 | 1636 | 0337 | 1636 | 0.398 | 0413
IN=0.102kef
Mp

Linear Motion Guide [l -
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S-FC...SSeries, S-FN...SSeries

External dimensions

ModelNo. yeigyr Wiors Lenor

H w L !
SI5FC.S 398 - 24.0
—————1 24 | 52 41 M5 6|76 |47 37| 325 | 33 | AM5 | 45
SI5FN..S 56.5 26 40.8
S20FC..S 478 - 27.6
1 28 | 59 49 M6 81955107 | 47 | 425 | 33 |B-M6F| 6
S20FN..S 66.8 32 46.7
S25FC..S 594 - 34.4
- 33 | 73 60 M8 91106 (102 5 5 33 | B-MéF | 7
S25FN..S 83.2 35 58.2

Composition of Model Name & Number

i dhesdibs s bbb

Model No.

Material of block : No symbol-Standard material / M-Stainless

Type of block : RC-Rectangular short type / RN-Rectangular standard type / FC-Flange short type/ FN-Flange standard type

No symbol-Standard block / E-Special block specification

Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner seal /
77-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End seal+LF seal
/ SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LF seal / ZZLF-End seal+Side seal+Inner
seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)

B Number of blocks assembled in one shaftled in one shaft

S-Spacer chain type

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

B Material of end plate : No symbol - Standard material / | - Stainless / N - Aluminum

Length of rail

Material of rail : No symbol-Standard material / M-Stainless

Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)

No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane (*1) See Symbol List of Optional Parts at page 101, (*2) See Radial Clearance at page 18.

(*3) See Standard Tap Hole Type of Rail at page 67. (*4) See Selection of Precision Class at page 20.

- I Linear Motion Guide
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Unit : mm

Basic load

rating Static allowance moment kN-m Mass

Dimensions of rail

Helght G PltCh ledZXh C CO Mp My Mr Block Rail
Hy P kN- KN 1 hiock Doubleblocks 1block Doubleblocks 1block K& kg/m

83 | 10 | 0.042| 0224 | 0.042| 0224 | 0.079 | 0125
15 [ 185| 13 |20| 60 |45x7.5¢53 13
121 1 162 | OM5 | 0552 | 0115 | 0552 | 0.129 | 0.203

11 | 131 | 0.063 | 0342 | 0.063 | 0342 | 0.137 | 0187
20 | 195| 165 |20 | 60 | 6x9.5x85 22
161 | 212 | 0173 | 0.838 | 0.173 | 0.838 | 0.223 | 0.301

179 | 204 | 0123 | 0670 | 0123 | 0.670 | 0.246 | 0.320
23 |250| 20 | 20| 60 | 7x11x9 3.0
258 | 331 | 0337 | 1636 | 0337 | 1636 | 0.398 | 0527

IN=0.102kgf
My
Mp s v Mr
[o] o] [ ede |I]
e |7 Qe -] (§R)
:$ $:
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6. Slim Linear Motion Guide HS, HS...S Series

Ve

HS Series (Full Ball Type) HS...S Series (Spacer Chain Type)

Spacer Ball Chain

Details of spacer of HS-S Series

Moment Rigidity Radial Rigidity
[l -
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Standard and maximum lengths of rail
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Unit : mm
Model No. HS25 HS30 HS35 HS45 HS55
220 280 440 570 780
340 360 520 675 900
400 440 600 780 1020
: 520 760 885 E
2200 5 840 : 2820
2320 2520 : 2880 2940
2440 2680 2840 2985 3060
2840 2920 3090
3000
60 80 80 10.5 120
20 20 20 22.5 30
4000

Standard tap hole type of rail

Lo
Model No. S h(mm)
HS25 M6 12
HS30 M8 15
HS35 M8 17
HS45 M12 24
HS55 M14 24

Linear Motion Guide |31 -
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HS-RN Series, HS-RL Series

External dimensions

ModelNo. Height Width Length

Mxe

Dimensions of block

H W L B L1 T N
HS25RN 83.2 35 583
— 1 36 48 35 M6x6.5 8 |9 |102| 8 | 5|33 |B-M6F| 7
HS25RL 1031 50 78.2
HS30RN 99.3 40 70.8
— 0 42 60 40 M8x8 8 [ 8298|5958 52 |B-M6F| 7
HS30RL 121.5 60 93
HS35RN 1.8 50 80.8
— 0 48 70 50 M8x10 1510 | 97 | 85|65 52 | B-M6F | 7.5
HS35RL 137.2 72 106.2

Composition of Model Name & Number

IHrSIIRéNIIéIIZSIIEIEI—MO;OLI%HZE/;OI%I%I%I—

Model No.

Type of block :RN-Rectangular standard type

No symbol-Standard block / E-Special block specification
Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner seal /

77-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End seal+LF seal

/ SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LF seal / ZZLF-End seal+Side seal+Inner
seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)
B Number of blocks assembled in one shaft
Symbol of clearance : No symbol-Normal preload / Gi-Light preload / G2-Heavy preload / Gs-Special preload (*2)
B Material of end plate : No symbol - Standard material / | - Stainless / N - Aluminum

B Length of rail

ey ury gy pury gy

Number of axes used in the same plane

Material of rail : No symbol-Standard material / M-Stainless
Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)
Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)
No symbol-Standard rail / E-special rail specification

(*1) See Symbol List of Optional Parts at page 101
(*3) See Standard Tap Hole Type of Rail at page 77. (*4) See Selection of Precision Class at page 20.

- [:yAl Linear Motion Guide

(*2) See Radial Clearance at page 18.
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Unit : mm
Dimensions of rail Bagtcirl]ogad Static allowance moment kN-m Mass
Width Height Pitch cC Mp My Mr  Block Rail
W. G dixdaxh o
ivgés ' H P e kN KN 1 block Doubleblocks 1block Doubleblocks 1block K8  Kg/m
270 | 331 | 0337 | 1636 | 0337 | 1636 | 0.398 | 0.53
23 |125| 20 20 | 60 7x11x9 3.0

328 | 436 | 059 | 2760 | 059 | 2760 | 0.525 | 0.71
504 | 571 | 0711 | 3384 | 0.711 | 3384 | 0.828 | 0.9
28 | 16 | 251 | 20 | 80 | 9x14x14.1 4.85
603 | 736 | 1203 | 5506 | 1203 | 5506 | 1.067 | 11

670 | 746 | 1.062 | 5012 | 1.062 | 5012 | 1298 | 15

34 | 18 27 20 | 80 | 9x14x13 6.58
80.2 | 96.2 | 1797 8.172 1797 | 8172 | 1674 | 2.01
IN=0.102kgf
My
Mp ~ o~ Mr
— . . —
g g ; e q}fj Tooal
= — Nrsmesi 0 LS
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HS-RN...S Series, HS-RL...S Series

Mxe

External dimensions Dimensions of block

ModelNo. Height width Length

H W L L1 T N
HS25RN...S 83.2 35 58.3
— 1 36 | 48 35 M6x6.5 8 | 9 |102| 8 | 5| 33 |B-M6F| 7
HS25RL..S 1031 50 78.2
HS30RN..S 99.3 40 70.8
————— 42 | 60 40 M8x8 8 82|98 |59 58|52 B-M6F| 7
HS30RL...S 1215 60 93
HS35RN...S m.s8 50 80.8
———— 48 70 50 M8x10 1510 | 97 | 85|65 52 |B-M6F | 75
HS35RL..S 137.2 72 106.2

Composition of Model Name & Number

[ HS35 | [RL] | ||ss|| S |%|—|1000L|%||20/20|%|%|%|—
W 8B 8 0 8 B U 8 i e

Model No.

Type of block : RN-Rectangular standard type

No symbol-Standard block / E-Special block specification

Type of seal : No symbol-No seal / UU-End seal / SS-End seal+Side seal+Inner seal / DD-Double seal+Side seal+Inner seal / 7Z
-End seal+Side seal+Inner seal+Metal scraper / KK-Double seal+Side seal+Inner seal+Metal scraper / UULF-End seal+LF seal /
SSLF-End seal+Side seal+Inner seal+LF seal / DDLF-Double seal+Side seal+Inner seal+LF seal / ZZLF-End seal+Side seal+Inner
seal+Metal scraper+LF seal / KKLF-Double seal+Side seal+Inner seal+Metal scraper+LF seal (*1)

Number of blocks assembled in one shaft

@ No symbol-Full ball type / S-Spacer chain type

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

B Material of end plate : No symbol - Standard material / | - Stainless / N = Aluminum

B Length of rail

Material of rail : No symbol-Standard material / M-Stainless

Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*3)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)

No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane

®

8568

BE

=]

(*1) See Symbol List of Optional Parts at page 101 (*2) See Radial Clearance at page 18.
(*3) See Standard Tap Hole Type of Rail at page 77. (*4) See Selection of Precision Class at page 20.

- 73 Linear Motion Guide
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Unit : mm
Dimensions of rail Bars;tcirl]cngad Static allowance moment kN - m Mass
Width Height Pitch cC Mp My Mr  Block Rail
W G dixdaxh o
tvgés : Hi P — kN kN 1block Doubleblocks 1 block Doubleblocks 1block K8  kg/m
258 | 331 | 0337 | 1636 | 0337 | 1636 | 0.398 | 053
23 |125| 20 20 | 60 7x11x9 3.0

317 | 436 | 059 | 2760 | 059 | 2760 | 0.525 | 0.71
480 | 571 | 0711 | 3384 | 0711 | 3384 | 0.828 | 09
28 |16 | 251 | 20 | 80 | 9x14x14.1 485
580 | 736 | 1203 | 5506 | 1203 | 5506 | 1.067 | 11

637 | 746 | 1.062 | 5012 | 1.062 | 5012 | 1298 | 15

34 |18 27 20 | 80 | 9x14x13 6.58
771 | 96.2 | 1797 8.172 1797 | 8172 | 1674 | 2.01
IN=0.102kgf
My
Mp — o~ Mr
C 5 F”if”f}i”# (XX
— — Gy 5T
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7. 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 of a rail
and a block and a 4-direction equal type structure with 2-row 4-point contact balls at 45 degree. This model,
though small-sized, supports stable travel and high rigidity for variable load or complex load under which a
direction or size changes.

2) Features of M Series

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

b. A variety of specifications in consideration of space and load rating in order for easy design.

c. It is convenient to maintain balls at the time of block-rail assembly, for a block has the wire to prevent
ball separation built in.

d. This model made of stainless steel is resistant for rust. Therefore, it is suitable in a rust-resistive envi
ronment or the cleanroom that inhibits generation of particles.

8. Wide Miniature Linear Motion Guide MB Series

1) Structure of MB Series
Like M Series, WON Miniature Linear Motion Guide MB Series has the 4-direction equal load type. As its ralil
and block get widened, the model improves basic load rating and moment load compared to M Series.

2) Features of MB Series

a. Wide block and rail, an increased number of effective balls, and improved load rating and moment load.

b. Wider than a general type of miniature linear motion guide, increased rigidity, and very favorable in the
use of one axis.

c¢. A compact and highly-rigid 4-direction equal load type.

d. A variety of specifications in consideration of space and load rating in order for easy design.

e. It is convenient to maintain balls during block-rail assembly, for a block has the wire to prevent ball
separation.

f. This model made of stainless steel is resistant for rust. Therefore, it is suitable in a rust-resistive envi
ronment or the cleanroom that inhibits generation of particles. (The bearing steel materials for MB 12
and MB 15 are reserved.)

- {3 Linear Motion Guide
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Miniature Linear Motion Guide M, MB Series
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Standard M Series

Standard type

i

Wide MB Series

Linear Motion Guide Y4 -
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Types and Features

Category  Type Shape & Feature
M-C
Standard Type of Miniature Linear
re— Motion Guide
: pe M-N
yp The bearing steel materials for M12
and M15 (MT12, MT15) are available
M-L
MB-C
MBT-C
Wider block (W) and longer total
length (L1) than M Series; highly-rig
id and wide type with improved load
Flange MB-N rating and allowance moment
type MBT-N
The bearing steel materials for MB12
and MB15 (MBT12, MBT15) are ava
ilable
MB-L
MBT-L

Semiconductor
inspection
equipment

Semiconductor
assembly
equipment
Display
inspection
Head-axis
LED inspection
equipment
Pneumatic
machinery
Table cylinder
Automation
machinery
Medical
equipment
Smart actuator
Cartesian
coordinated
robot

UVW stage

- [ Linear Motion Guide
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Standard and maximum lengths of rail
//!!// ‘ /R i m

Unit : mm
ModelNo. M5 M7 M9 M2 MTI2 M5 MTI5 M20
40 [ 40 [ 55 [70 | 70 | 70 [ 70 [220 50 |50 |50 | 70 | 70 | 1m0 | 110 | 10
55 | 55| 75 | 95| 95 | 1m0 | m0 280 70 | 80 | 80 | 10 | 10 | 150 | 150 | 150
70 | 70 | 95 | 120|120 | 150 | 150 | 340 90 | 110 | 110 | 150 | 150 | 190 | 190 | 190
| i |15 | 145|145 190 | 190 460 i | i | 140|190 190 | 230 | 230 | 230
100 100 : 170|170 230|230 | : 130 | 260| : | 230230270 270 270
30130 255 i | i i | i |m0 150200500 P | i | i | i .
160 | 160 | 375 | 570 | 570 | 670 | 670 |1240 170 | 350 | 710 | 590 | 590 | 750 | 750 | 750
495 | 695 | 695 | 870 | 870 | 1360 860 | 750 | 750 | 790 | 790 | 790
820 | 820 | 1070 | 1070 910 | 910 | 910 | 910 | 910
1000 /1000|995 | 995 | 1995 1990|1990 1960 990 | 980 |2000/1990 | 1990 1990 | 1990 | 1990
15 |15 | 20| 25| 25 |40 40 |60 20 |30 |30 | 40| 40| 40 40| 40
s[5zl 5]l 5]65]6]ns
1000 2000 1000 2000

Model No. S(Penetrated)

Model No. S(Penetrated)
MB5 M3

M2.6
M7 M3 MB7 M4
M9 M4 MB9 M4
M12 / MT12 M4 MB12 / MBT12 M5
M15 / MT15 M4 MBT13 M5
M20 M6 MB15 / MBT15 M5

C
=
)
[Y)
=
=
o
=g
o
S
(9]
=
o
o
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M Series

Mx @ B

<
=
Hs

External dimensions Dimensions of block
Model No. Hei i
Height Width Length Mx 0 L
H W
M5C 17 94
M 5N 6 12 20 8 423l o4 | 12 = = 1
M 5NA = 7 M2.6 x 1.5 )
M7C 198 - 96
M 7N 243 8 14.1
— e - M2 — 15 | - = 15
M 7L 8 V e | 2| s X25 o6
M7LA 31.0 12 20.8
M9OC 24 - 1.8
75 8’:‘ 10 | 20 881 45 1‘; M3 x 3 07 | 25 | - - 2
L M4
MOLA 15 308
M 12C 264 = 128
M 12N 13 27 349 20 15 M3 x 35 213 27 = = 3
M 121 454 20 31.8
M 15C 344 = 177
M 15N 16 32 444 25 20 M3 x 4 277 31 3.3 A-M3 4
M 15L 594 25 427
M20C 398 = 222
M 20N 20 40 518 30 25 M4 x 6 34.2 42 8.3 A-M3 5
M 20L 69.8 30 522

% The carbon steel materials based rails for M12 and M15 (MT12, MT15) are reserved.

Composition of Model Name & Number

IR N ]

Model No. (*1) The material of carbon steel is confined to M12-M20
Material of block : No symbo-Stainless / T-Carbon steel (*1) (*2) See Symbol List of Optional parts at page 101
Type of block : C-Short type/ N-Standard type / L-Long type (*3) See Radial Clearance at page 18
No symbol-Standard block / E-Special block specificatio (4) See Standard Tap Hole Type of Rail at page 85
(*5) See Selection of Precision Class at page 22

Type of seal: UU-End seal / UULF-End seal+ LF seal (*2)

@B Number of blocks combined in one axis

Symbol of clearance: No symbol-Normal preload / Gi-Light preload (*3)

B) Material of end plate: No symbol-Standard material / | - Stainless / N - Aluminum
B Length of rail

Material of rail: No symbol-Stainless / T-Carbon steel

Size of G value: Standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*4)
Symbol of precision: No symbol-Moderate / H-High / P-Precision (*5)

No symbol-Standard rail /E-Special rail specification

Number of axes used in the same plane

- E[VM Linear Motion Guide
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Dimensions of rail Basicload rating  Static allowance momentN-m Mass

Height Pitch C Co Mp My Mr  Block Rail
W Ty 6 p duxdaxh N N 1block PR gpiock U gk kg kg/m

. 516 | 757 | 1.3 | 74 13 | 71 | 201 | 31

1

5 002 35| 37| 5 | 15 124x36x08| 1,009 | 22 | 116 | 22 | 1.6 | 267 | 40 =

901 | 1136 | 19 | 1.8 | 19 | 1.8 | 414 | 64

0 231 | 42 | 231 | 622 | 90
7 002 5| 5| 5 | 15 24x42x23 :g ;’(7322 2 253

1549 | 2460 10 50.0 = 101 | 50.0 | 9.67 | 126

1180 | 1485 | 31 | 179 | 31 | 179 | 6.90 | 9.9

0 466 | 93 | 4

9 gop| 55| 6 | 75| 20 | 35x6x35 1721125451 9.3 66 | 1184 | 171 | 5

2375|4030 | 219 1028 | 219 | 1028 | 1874 | 25.2
2175 12385 | 54 | 329 | 54 | 329 (1479 | 198

0
12_0025 75| 8 10 | 25 |35x65x45| 3,023 | 3816 | 144 | 758 | 144 | 758 |23.66 | 31.5 |679
: 4246 | 6,200 | 34.8 | 169.1 | 348 | 169.1 | 3844 | 459
0 3,418 | 3,895 | 12.2 7.6 122 | 716 | 2999 | 378
15_0025 85| 10 | 15 | 40 |35x65x45| 4540 | 5,842 | 286 | 1487 | 286 | 1487 | 4499 | 57.6 |1071
) 6492 | 9,737 | 735 | 351.2 | 735 | 351.2 | 7498 | 85.5
o 4512 | 5209 | 207 | 1169 | 20.7 | 1169 | 5405 | 80.1
20_003 10 | 11 | 20 | 60 | 6x95x55 | 6,191 | 8,328 | 50.2 | 252.7 | 50.2 | 252.7 | 84.94 | 119.7 1572
) 8,396 |12,870| 118.6 | 554.4 | 1186 | 554.4 | 131.27 | 176.4
IN=0.102kgf
My
Mp A Mr
A A
5 5 — ¢ @ i Moo el
‘% % = o= 5?
L4 4| |
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MB Series P w

External dimensions Dimensions of block

Model No. Hell-lght Wl\?lth LenLgth ) L
MB 5C 21 - 134

VBEN | 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 o = 16.5
MB 9N 12 30 402 12 M3 x 3 286 32 - - 8
MB 9L 52 23 24 404
MB 12C 31.1 = 175
MB 12N 14 40 445 28 15 M3 x 35 309 8 = = 4
MB 12 597 28 461
MBT 13C 35.3 = 18.7
MBT 13N 15 50 49.2 35 18 M4 x 4.5 32.6 3.1 8.3 A-M3 3
MBT 13L 68.6 35 52
MB 15C 428 = 252
MB 15N 16 60 56.6 45 20 M4 x 45 39 B15) 3.3 A-M3 4
MB 15L 758 35 582

¥The carbon steel materials based rails for MB12 and MB15 (MBT12, MBT15) are reserved.
%As for MBT13, only carbon steel is prepared

Composition of Model Name & Number

IMiﬁlléllgll IUUIT T%I—IWOOLI%IIZOQOI%I%I%I T

Model No. (*1) The material of carbon steel is confined to MB12-MB15
Material of block : No symbo-Stainless / T-Carbon steel (*1) (*2) See Symbol List of Optional parts at page 101
Type of block : C-Short type/ N-Standard type / L-Long type (*3) See Radial Clearance at page 18

No symbol-Standard block /E-Special block specificatio (*4) See Standard Tap Hole Type of Rail at page 85
Type of seal: UU-End seal / UULF-End seal+ LF seal (*2) (*5) See Selection of Precision Class at page 22

@B Number of blocks combined in one axis

Symbol of clearance: No symbol-Normal preload / Gi-Light preload (*3)

B) Material of end plate: No symbol-Standard material / | - Stainless / N - Aluminum

B Length of rail

Material of rail: No symbol-Stainless / T-Carbon steel

Size of G value: Standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A-Rail tap hole type (bottom assembly) (*4)
Symbol of precision: No symbol-Moderate / H-High / P-Precision (*5)

No symbol-Standard rail / E-Special rail specification

Number of axes used in the same plane

- YAl Linear Motion Guide
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Unit : mm

Dimensions of rail Basicload rating  Static allowance momentkN-m VER
Width Height . Pitch C  Co My Mr  Block Rail
1"3{015 Wo Ws Wa 'y G 7 p7 dixdaxh 0 )N plock lblock U piock kg kg/m
0 668 | 1,094 | 2.6 13.3 2.6 13.3 | 5.63 B3
10,0005 35 4| 5| 201294881 05 us0 | 44 | 214 | 44 | 214 | 736 | 68 | 0
0 1102 | 1514 | 34 19.5 3.4 195 (1083 | 11.7
14_005 55| — | — |55[10 | 30 | 35x6x32| 1,631 | 2,650 | 10.1 51.1 10.1 511 | 1895 | 18.9 | 560

2166|3975 | 225 | 1061 | 225 | 1061 | 28.42 | 27.9
0 1515 | 2121 | 62 | 334 | 62 | 334 | 19.41 | 234
18005 6| = | —| 7 |10 30| 35x6x45 21973606 182 | 876 | 182 | 87.6 |3300| 396 of
2878|5303 | 37.8 | 1729 | 378 | 1729 | 4852 | 549
2753/3339] 103 | 57.3 | 103 | 57.3 | 4073 | 405
2405| 8| —| = |85| 15| 40| 45x8x45 [4016[ 5723 | 312 | 1522 | 312 | 1522 [69.83 | 684 |1369
' 5539/9,062| 738 | 3387 | 738 | 3387 |110.56| 99.9
3694 4351 | 143 | 828 | 143 | 828 | 661 | 60.0
30_005 10| — | = | 9 |15 | 40 | 45x8x45 (5457 | 7,599 | 437 | 219.3 | 437 | 219.3 | 1155 | 1038 |2086
7,576 |12.142| 1115 | 5174 | 1115 | 517.4 | 184.6 | 1655
4954|6056 | 269 | 1453 | 269 | 1453 |128.40| 855

0

420 9 |23|95/95| 15 | 40| 4.5¢8xd5|6579| 9,085 | 625 |3065 | 625 | 3065 |19260] 1260 | 2836

; 0,076 |14,384| 147.8 | 680.6 | 147.8 | 680.6 |304.94| 1836
IN=0.102kgf

My
Mp o~ Mr
~ ~ . . ~ ~
5 5 %ﬁiq} ﬂ}iﬁﬁ ql_e éijﬂ
[ | ! L Q} ﬂ}ié 5?
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9. Roller Linear Motion Guide R Series

1) Structure of R Series

WON Linear Motion Guide R Series uses the roller in the raceway surface of a rail and a block as a rolling
element, and its four-row cylindrical roller has the contact angle of 45° which makes it possible to bears
vertical tensile compression load and horizontal load equally. In the model, a roller, a rolling element, has
less elastic displacement than a ball so that its displacement by external load is low. Due to the wide area
of contact between the raceway surface and a roller, it can bear high load with high rigidity. Therefore, the
model has a long life span, and excellent impact resistance and wear resistance. In addition, since it has
less friction resistance, it supports smooth motion and quiet running. By imposing appropriate preload on a
roller according to use conditions, it is possible to enhance more rigidity of a linear motion guide.

2) Features of R Series

a. High quality, high precision, and elimination of labor

b. High rigidity and high precision for implementing stable travel precision for a long time

c. Excellent wear resistance and friction resistance that ensure a long life

d. High rigidity and high load capacity, compared to ball type devices with the same model number

e. Low displacement for impact load or variable load, compared to ball type linear motion guides; excellent
vibration resistance with a short vibration decay time for natural frequency

f. High basic load rating, compared to ball type linear motion guides with the same specification, makes it
possible to support a compact design through the use of a smaller model number than that of a ball type
device. In case of the same model number, it is possible to have a longer life span due to high load rating.

g. A variety of specifications for easy design

Radial Rigidity

Moment Rigidity

Tap hole type (A-type)
[]

i
!

L]

tap hole type (A-type) tap hole type (A-type)

- /Sl Linear Motion Guide
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Types and Features

Category

Flange
type

Type

R-FN

Shape & Feature

« A roller type with the tap-pro
cessed flange of a block, support
ing installation from bottom to top
and from top to bottom

« 4-direction equal load type with
high rigidity and high load

R-FN

 The same cross section as in R-F
Series; a roller type with increased
load rating by enlarging the entire
length (L1) of a block

« 4-direction equal load type with
high rigidity and high load

Compact
type

R-RN

+ A compact type with the tap-pro
cessed top of a block, minimizing
the width (W) of a block

« 4-direction equal load type with
high rigidity and high load

R-RL

« The same cross section as in R-R
Series; a roller type with increased
load rating by enlarging the entire
length (L1) of a block

« 4-direction equal load type with
high rigidity and high load

Machine tool

CNC machining
center

CNC tapping
center

NC milling
machine

Boring machine

Multiple
machining center
Planner miller
Large injection
machine
Heavy-duty
cutting machine
Wire-cut
pentahedral
processing center
Display test
equipment

- [:J Linear Motion Guide
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Unit : mm
Model No. R25 R30 R35 R45 R55 R65
220 280 280 570 780 1270
280 360 360 675 900 1570
340 440 440 780 1020 1870
400 520 520 885 1140 2170
460 600 600 990 1260 2470
: : : : : 2770
3820 3760 3760 3615 3600 3070
3880 3840 3840 3720 3720 3670
3940 3920 3920 3825 3840 3970
4000 4000 4000 3930 3960
30 40 40 525 60 75
20 20 20 225 30 35
4000 4000 4000 3930 3960 3970

Standard tap hole type of rail

Model No. S h(mm)
R25 M6
R30 M8
R35 M8
R45 M12
R55 M14
R65 M16

Linear Motion Guide [e¥{ -
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R-FN Series, R-FL Series

External dimensions Dimensions of block
Mﬁg?l HEll-THT Wivc\ilth Ler:_gth B C T . T N 9, (riirggfg Hs
E;gi? 36 | 70 3222 57 | 45|40 M8 Z?: 75| 9 |67|55|12| 6 |55 ;222 i
E;gET 42 | 90 1(2)22 72 | 52 | 44 {M10 9?.8 8|1 |8 |65(12| 6 |6 2];4 L
E;;T 48 | 100 :Ei 82 | 62|52 [MIO ]7(;55 8 (125|105 76|12 | 12 | 76 ;2 B_MGFL
EEEF 60 | 120 Egz 100/ 80 | 60 |M12 11;)41,; 10|15 |135| 8 (16| 12 | 8 ;19] i
Eiii? 70 | 140 12%873 116 95|70 [M14 112;)6; 12118 {134 9 |16 [135| 9 jé?; 1
ES;T 90 | 170 ;g;; 142|110 | 82 |M16 1;3; 15125 | 24 |13.8]16|185|13.8 ;g: 13

Composition of Model Name & Number

| Rj: IIZIIIéIIZSIIEI—IWEOLIIZEOIE%I—

Type of block : RN-Rectangular standard type / RL-Rectangular long type/ FN-Flange standard type / FL-Flange long type
No symbol-Standard block / E-Special block specification

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

Number of blocks assembled in one shaft

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

Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A- Rail tap hole type (bottom assembly) (*3)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)
No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane

=
o
a
@
=z
S

FEEEENRODANE

(*1) See Symbol List of Optional Parts at page 101.  (*2) See Radial Clearance at page 18.
(*3)) See Standard Tap Hole Type of Rail at page 93. (*4) See Selection of Precision Class at page 23.

- I Linear Motion Guide
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Unit : mm

Basic load
rating

Pitch 4 b G Co Mp My Mr Block Rail
P kN KN 1 block Doubleblocks 1block Doubleblocks 1block K&  kg/m

291 | 56.2 | 0570 | 3.090 | 0.570 | 3.090 | 0.820 | 0.8
2 |B>) 241 20 30 ) Kdha7 356 | 731 | 0925 | 4949 | 0925 | 4949 | 1065 | 11 3

444 | 873 10985 | 5395 | 0.985| 5395 | 1470 | 14
2831282040 9dd2 55.0 | 114.8 | 1640 | 8946 | 1.640 | 8946 | 1935 | 19 44

61.0 | 114.0 | 1.460 | 7.972 | 1460 | 7.972 | 2345 | 21
34133 31| 20| 40| 94d2 756 |150.0 | 2450 | 13.036 | 2.450 | 13.036 | 3.090 | 28 6.2

1038 (2020 3265 | 17712 | 3265 | 17712 | 5430 | 40
45 | 3751 38 12251525 | 14Q07 170 3726 15,840 | 30565 | 5,840 | 30565 | 7440 | 53 |

146.9 | 278.0 | 5390 | 28523 | 5390 | 28523 | 8.880 | 6.8
23 |435]433) 30 | 60 | 162320 181.9 | 380.3 | 8.960 | 49.534 | 8.960 | 49.534 | 11.690 | 89 134

231.0 | 450.6 10.600| 56.301 |10.600) 56.301 | 17.140 | 13.0

Dimensions of rail Static allowance moment kN-m ERY

Width i
Wi Wa Helglht G

+0.05

63 15351 55 | 35| 7> | 18:26:22 303.0|576.0 118160 | 91.519 |18160 | 91519 | 21910 | 17.2 201
IN=0.102kgf
My
Mp — Mr
S & el S
] En | L IIW ®0® PII
= J == [—-F-—-="-] T
AE—.
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R-RN Series, R-RL Series

External dimensions Dimensions of block
Model No. He|i-|ght Width LenLgth B C L T N E 0, N O, ﬁ{;;fee Hs
E;% 40 | 48 33)22 35 27(5) M6 x 9 :?: 9 |95|12| 6 |95 22?72 i
% 45 | 60 122? 40 % M8 x 11 928 9 195|126 |9 2?4 L
Eg% 55 | 70 ]]E?; 50 % M8 x 13 ]29355 12 |146| 12 | 12 146 g B-M6F L
Ej,% 70 | 86 :;122 60 %Mw x 20 113?;; 20 18 |16 |12 |18 Z? i
% 80 | 100 12%87(; 75 % M12x19 :é:f; 201 19 | 16 {135 19 j;; 10

Composition of Model Name & Number

| le5 | [RN] | T| 2 |?—|1000L|| 20/2o|%|%| T

Type of block : RN-Rectangular standard type / RL-Rectangular long type/ FN-Flange standard type / FL-Flange long type
No symbol-Standard block / E-Special block specification

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

Number of blocks assembled in one shaft

Symbol of clearance : No symbol-Normal preload / G1-Light preload / G2-Heavy preload / Gs-Special preload (*2)
Length of rail

Size of G value: standard G value has no symbol

No symbol-Rail counterbore type (top assembly) / A- Rail tap hole type (bottom assembly) (*3)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)
No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane

=
o
a
[c}
z
o

FEEEENRODANE

(*1) See Symbol List of Optional Parts at page 101.  (*2) See Radial Clearance at page 18.
(*3)) See Standard Tap Hole Type of Rail at page 93. (*4) See Selection of Precision Class at page 23.

- il Linear Motion Guide
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Unit : mm
DIMENSIONS OF RAIL BASIC LOAD RATING STATIC ALLOWANCE MOMENT kN - m Mass
W‘iﬁth Wa Height G Pitch C Co iy i Mr Block Rail
Mh Ha P kN KN 1plock Doubleblocks 1block Doubleblocks 1block K&  kg/m
291 | 56.2 | 0570 | 3.090 | 0570 | 3.090 | 0.820| 0.7
23 [125] 24 | 20 | 30 | 7x11x9.7 31

356 | 731 | 0925 | 4949 | 0.925| 4949 | 1.065 | 0.9

444 | 873 | 0985 5395 |0.985| 5395 | 1470 | 12
21628120140 ) 42 55.0 | 114.8 | 1.640 | 8946 | 1640 | 8946 | 1935 | 15 44

61.0 | 114.0 | 1460 | 7.972 | 1460 | 7.972 | 2.345 | 20
34| 18| 31|20 40 | 542 756 |150.0 | 2.450 | 13.036 | 2.450 | 13.036 | 3.090 | 25 62

1038 2020 | 3265 | 17712 | 3.265 | 17712 | 5430 | 39
4512051 38 12251525 | 1920X17 o5 560 15,840 | 30.565 | 5840 | 30565 | 7.440 | 50 | 1

146.9 | 278.0 | 5390 | 28523 | 5390 | 28523 | 8.880 | 6.2

SR e R e 181.9 1 380.3| 8960 | 49534 | 8960 | 49534 | 11.690 | 8.1 L
IN=0.102kgf
My
Mp e Mr
A _ _ A
e 5 m— S | ] S ]

- — - =1 [
| ‘ e+ |
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RS-RN Series, RS-RL Series

External dimensions

Model No. He|i-|ght Wi\;\ilth Ler’;_gth B C LT C;{Sg?: Hs
% 36 48 19]é22 35 % M6 x 9 % 9 |55]12| 6 |55 22?72 i
ﬁgg% 48 70 1]2‘3?; 50 % M8 x 12 ]7097355 12 /7612|1276 ;g L
Egj% 60 86 1;122 60 % M10 x 18% 20| 8 |16 |12 | 8 21? B-M6F i
% 70 | 100 12%873 75 gig M12 x 19 % 20| 9 | 16 [135| 9 43;39 1
Eig% 90 126 ;g;; 76 % M16 x 21 % 20 |13.8| 16 |185|13.8 321 13

Composition of Model Name & Number

|R135||F;VII é| | ; |—|10;0L|| 2(:;20|%|%|—

Model No.

Type of block : RN-Rectangular standard type / RL-Rectangular long type

No symbol-Standard block / E-Special block specification

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

Number of blocks assembled in one shaft

@ 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

[ No symbol-Rail counterbore type (top assembly) / A- Rail tap hole type (bottom assembly) (*3)

Symbol of precision : No symbol-Moderate / H-High / P-Precision / SP-Super precision / UP-Ultra precision (*4)
No symbol-Standard rail / E-special rail specification

Number of axes used in the same plane

(*1) See Symbol List of Optional Parts at page 101.  (*2) See Radial Clearance at page 18.
(*3)) See Standard Tap Hole Type of Rail at page 93. (*4) See Selection of Precision Class at page 23.

- iyl Linear Motion Guide
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Unit : mm
Dimensions of rail Barsaifirl%ad STATIC ALLOWANCE MOMENT KN * m Mass
Width Height . pich 4 o0 C Co i L] M Block Rail
ivggs 2 H P T kN kN 1block Doubleblocks 1block Doubleblocks 1block kg  kg/m
291 | 56.2 | 0570 | 3.090 | 0570 | 3.090 | 0.820 | 0.6
23 |125] 24 | 20 | 30 | 7x11x9.7 31

356 | 731 | 0925 | 4949 | 0.925| 4949 | 1.065 | 0.8

61.0 | 114.0 | 1.460 | 7.972 | 1460 | 7.972 | 2.345| 17
34| 18| 31120 40 ) 42 756 |150.0 | 2.450 | 13.036 | 2.450 | 13.036 | 3.090 | 21 62

103.8 | 202.0| 3.265 | 17.712 | 3265 | 17.712 | 5430 | 32
4 205] 381225525 | 142047 132.3 | 276.2 | 5840 | 30.565 | 5.840 | 30.565 | 7.440 | 42 101

1469 | 2780 5390 | 28523 | 5390 | 28523 | 8.880 | 53
23 123514351 30 | 60 162320 10103803 5060 | 49534 | 8960 | 49534 | 11690 | 68 |

231.0 | 450.6 | 5390 | 34.735 | 5390 | 34.735 | 8.880 | 30.4

63 1315) 55 | 351 75 | 182622 303.0 | 576.0 | 8960 | 60.425 | 8.960 | 60.425 | 11.690 | 33.6 2
IN=0.102kgf
My
Mp e Mr
A _ _ A
; ; — L e

- — - =1 [
‘ ‘ L |4 4| |
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1. Seal and rail cap

Iltem

End seal

Seal attachment position

Applied environments

» Where there is a lot of dust or particles

Side seal

Inner seal

Inner seal

« Where foreign substance can easily flow in
from the flank or bottom

* Where the assembled linear motion guide
moves in a vertical, horizontal, or reverse
direction

» Where there are a lot of cutting chips or for-
eign substance

» Where cutting chips or foreign substances
are highly likely to flow into a block

LF seal

End seal

LF seal
LF seal cover

» Where a long interval of refilling is needed
due to a narrow space

+ An environment at 40°C or so

+ Where there needs to avoid any contact
with organic solvents, such as thinner or
milky white oil

Double seal

End seal

» Where strong sealing is needed due to a
lot of dust or cutting chips

Metal scarper

Metal scraper

« Where spatters, such as slag or metal
powder, arise in welding

B w0

Linear Motion Guide




___________________________________4
WON ST CO., LTD. WUN

Symbol List of Optional Parts

Inner seal

End plate

C
=
)
[Y)
=
=
o
=g
o
S
(9]
=
o
o

LF seal

LF seal cover

Metal scraper )
P Side seal

Spacer

Optional parts

uu End seal
SS Side seal+ Inner seal + End seal
DD Side seal+ Inner seal + End seal+ Spacer+ End seal
77 Side seal+ Inner seal + End seal+ Metal scraper
KK Side seal+ Inner seal + End seal+ Spacer+ End seal+ Metal scraper
UULF LF Unit+ End seal
SSLF Side seal+ Inner seal + LF Unit+ End seal
DDLF Side seal+ Inner seal + LF Unit+ End seal+ Spacer+ End seal
ZZLF Side seal+ Inner seal + LF Unit+ End seal+ Metal scraper
KKLF Side seal+ Inner seal + LF Unit+ End seal+ Spacer+ End seal+ Metal scraper

Linear Motion Guide [VL] -
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Optional-parts mapping table by model number

Full ball type Spacer ball chain type Full roller type

Model No. H HB S HS M MB H..S HS..S S.S R
15~35 45~55 17~35 15~25 25~35 5~20 5~15 25~35 25~35 15~25 25~65

Endseal | UU ] (0] (0] (0] (0] ¢} (0] 0 (0] ] ¢} o ¢} (0]

Side seal - ¢} 0*) - (0] (] 0*) - - (0] 0*) (0] o) | O -

Inner seal = ) (¢} = (¢} (¢} o] S = (0] (0] (o] (0] (0] -

Side seal
+Inner seal | SS 0 (0] 0*2) (o] 0] o = = (] o ¢} o (o] 0*2)
+End seal

Side seal
+Inner seal
+End seal | ZZ O (¢] O O o O o - (¢] O O o (] 0*3)
+Metal
scraper

Side seal
+Inner seal | DD 0 [¢] [¢] [¢] ¢} ¢) - = (0] o ¢} o (] 0*3)
+Double seal

Side seal
+Inner seal
+End seal | KK O (¢] O (¢] o O = o (¢] o O o 0o 0*3)
+Metal
scraper

LF seal

UULF O (6] (6] (6] O O (€] O (€] (6] (6] O O 0*3)
+End seal

LF seal
+Side seal
+Inner seal
+End seal

SSLF ] (0] ] (0] o ¢} - - (0] ] ¢} ] ¢} 0*3)

LF seal
+Side seal
+Inner seal

+Double seal

DDLF | O (0] ] (0] (] ¢} - - (0] o (0] o (0] 0*3)

LF seal
+Side seal
+Inner seal
+End seal

+Metal

scraper

ZZIlF | O (0] ] (0] o ¢} - - (0] ] ¢} o ¢} 0*3)

LF seal
+Side seal
+Inner seal

+Double seal
+Metal
scraper

KKLF | O (0] - (0] (0] ¢] - - (0] (0] o] (0] (0] 0*3)

*1) In H,HS, H...S, and HS...S Series, the basic optional part of model no. 30 and no. 35 is Inner Seal.
*2) In H Series (model no. 45 and no. 55) and HB Series and R Series, Side Seal and Inner Seal is an integral type.
*3) In R Series, if it is necessary to apply LF seal and metal scrapper, please contact us.

- bW Linear Motion Guide
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Dimension Table of the Installation of Optional Parts

L
(Standard length)
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Unit:mm
Model No.
15 FN/RN/FN...S/RN...S 56.5 56.5 60.7 61.5 65.7 70.5 70.5 755 74.7 79.7
15 FL/RL/FL..S/RL..S 64.8 64.8 69 69.8 74 78.8 78.8 83.8 83 88
20 FN/RN/FN...S/RN...S 73.2 73.2 78.2 79.4 84.4 87.2 87.2 934 922 98.4
20 FL/RL/FL..S/RL..S 89.1 89.1 94.1 95.3 100.3 1031 103.1 109.3 108.1 14.3
25 FN/RN/FN...S/RN..S 832 83.2 89.2 90.4 96.4 97.2 97.2 104.4 103.2 110.4
25 FL/RL/FL..S/RL..S 103.1 103.1 109.1 10.3 116.3 171 171 1243 1231 130.3
30 FN/RN/FN...S/RN...S 99.3 99.3 105.3 106.5 112.5 1133 113.3 120.5 119.3 126.5
30 FL/RL/FL..S/RL..S 1215 121.5 127.5 128.7 134.7 1355 1355 142.7 141.5 148.7
35 FN/RN/FN..S/RN...S 11.8 111.8 117.8 119 125 125.8 125.8 133 131.8 139
35 FL/RL/FL..S/RL..S 137.2 137.2 143.2 144.4 150.4 151.2 151.2 158.4 157.2 164.4
45 FN/RN/FN...S/RN..S 139 139 148.9 = = 154 154 = 163.9 =
45 FL/RL/FL..S/RL..S 170.8 170.8 180.7 o = 185.8 185.8 = 195.7 o
55 FN/RN/FN...S/RN...S 163 163 1729 = = 179 179 = 188.9 =
55 FL/RL/FL..S/RL..S 201.1 2011 21 = 2 217.1 2171 2 227 =
17F/R 51 51 54.6 - - 61.2 61.2 - 64.8 -
21FR 59 59 634 2 2 69.2 69.2 = 73.6 =
27 FR 725 725 76.9 - - 85.1 85.1 - 89.5 -
35FR 105.3 105.3 110.9 2 2 120.3 120.3 = 125.9 =
15 FC/RC/FC..S/RC..S 398 39.8 44 448 49 53.8 53.8 58.8 58 63
15 FN/RN/FN..S/RN...S 56.5 56.5 60.7 61.5 65.7 705 705 755 74.7 79.7
20 FC/RC/FC..S/RC..S 47.8 47.8 52.8 54 59 61.8 61.8 68 66.8 73
20 FN/RN/FN..S/RN..S 66.8 66.8 71.8 73 78 80.8 80.8 87 85.8 82
25 FC/RC/FC..S/RC..S 594 594 65.4 66.6 72.6 734 734 80.6 794 86.6
25 FN/RN/FN..S/RN...S 832 832 89.2 90.4 96.4 97.2 97.2 104.4 103.2 110.4
25 RN/RN..S 83.2 83.2 89.2 90.4 96.4 97.2 97.2 104.4 103.2 110.4
25RL/RL.S 103.1 103.1 109.1 110.3 116.3 171 171 1243 123.1 130.3
30 RN/RN..S 99.3 99.3 105.3 106.5 112.5 13.3 113.3 120.5 119.3 126.5
30RL/RL.S 1215 121.5 127.5 128.7 134.7 1355 1355 142.7 141.5 148.7
35RN/RN...S 11.8 111.8 117.8 119 125 125.8 125.8 133 131.8 139
35RL/RL..S 137.2 137.2 143.2 144.4 150.4 151.2 151.2 158.4 157.2 164.4
Unit:mm
Model No. Model No.
7
6.
JLA 6.
2C 6.4 32
2N 49 40!
2L 54 5
5C 4.4 414
5N 4.4 51.
51 59 66
20C 30, 46.
20N 51.8 58
20L 69.8 76.
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2. Oilinlet

In R Series, it is possible to refill on the side and top. The standard specification of an oil inlet is ‘not run
through’, in order to prevent foreign substances from flowing in a block. For use, please contact WON ST
When performing direct penetration machining for lubrication access on the top surface, please consider
the following:

Be aware that there is an unperforated small hall in the top surface O-ring groove for lubrication.

Heat a metal tip with a diameter of 0.8mm and melt the small hall while penetrating it.

Ensure the metal tip penetrates to a depth of 1~2mm after making contact with the small hall.

Drill work may lead to contamination of the internal lubrication pathways
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Unit : mm
Hole for a side nipple Top oilinlet
B N1 (O-ring)
6 55 33 10.2 P7 0.4 6
6 6 51 10.2 P7 04 6.5
12 7.6 51 10.2 P7 0.4 7.25
12 8 51 10.2 P7 0.4 7
135 9 51 10.2 P7 0.4 8
18.5 13.75 54 10.2 P7 04 n
6 9.5 33 10.2 P7 44 6
6 9 51 10.2 P7 34 6.5
12 14.6 51 10.2 P7 7.4 7.25
12 18 51 10.2 P7 10.4 7
135 19 51 10.2 P7 10.4 8
6 55 33 10.2 P7 04 6
12 7.6 5.1 10.2 P7 0.4 7.25
12 8 51 10.2 P7 04 7
135 g 51 10.2 P7 0.4 8
18.5 13.75 54 10.2 P7 0.4 n
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3. Grease nipple

WON ST provides various types of grease nipples necessary for lubricating a linear motion system.
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(15)

8 \
(4.6) (58) ]
935 - } g
£ Y
oL5 o -
o M3x0.5 _
6.3 -\ M5x0.8 -

L5
&
6
ﬁ

15.5

g

I

o
o
Mox0.75 | |

A-23 A-M3 A-M5 B-M6F B-PT1/8

Thread (L) length

Applied model no.
KK UULF SSLF DDLF ZZLF KKLF
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4. Connection of oil pipes
WOL Type

PTI/8 4 Mex] 4 PT1/8 5 W
\ M8x1 6

o I o [T B

jEg= I Ep =
= £===7%

- F 4 i)
M6x0.75 ?8 M6x0.75 @8

WOL-A WOL-B

10

M6x0.75 L4
\ 9]»

- ’51 T
- E=wr'
M5x0.8 al
WOL-E
WOS Type

0]

PT1/8 (138) Mx1 (115) PWB\ (138) MBx1 (115)

\
QQL;

&
Q
d
S

P
1]}
é\H
17
12
10
—Z
T
ﬁ4
-
10
=
’ i
10
=3
-
!
18

; -7
| 11 :
A Al e pua
M6x0.75 Lﬂ’l M6x0.75 28 PT1/8 PT1/8
WOS-A WOS-B WOS-C WOS-D

Applied model Nipple Thread (L) length
no.

model no. UULF SSLF DDLF ZZLF KKLF

WOL-E 5 5 12 12 | 145 | 145 | 17
WOS-B 7 7 145 | 145 | 17 17 19
7 7 145 | 145 | 17 17 2
7 7 145 | 145 | 19 19 2
WOL-A WOL-B |9 10 7 7 19 19 2
WOS-A, WOSB | o 5 1 2 . 145 .
5 5 12 12 - 17 -

WOL-C, WOL-D
woscwosD | ® 8 155 | 155 - 18 -

- IR Linear Motion Guide



___________________________________4
WON ST CO., LTD. WUN

5. How to install with the use of a support rail

To get a block of a linear motion guide in or out of a rail, it is required to use a support rail for safety. If a rail
is mounted on a rail without any support rail, a rolling element can be separated from the block. Moreover,
internal parts can be damaged or destroyed by foreign substances.

Installing a block without a rolling element may sharply shorten life of the block, reduce load, and cause early
destruction.

If you use a support rail, do not lean it. Adhere it to the end of a rail first and then push it in the rail direction
by apply force gradually. If a block has a rolling element separated and gets contaminated by dust, please do
not use the product but contact WON ST.
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Precautions for Handling Linear Motion Guide

1. Handling
1) WON Linear Motion Guide is damp-proof packaged after grease removal and cleaning. So, please open it
right before use.

2) As for the compatible product of rail and block, a plastic support rail is combined with the block. Please
assemble it with the rail carefully.

3) If you reassemble a block-rail set product or a single block product after dismantling it into pieces, foreign
substance may intrude into the block or cause performance degradation that leads to unsmooth rolling
motion or damage. So please do not disassemble it at your discretion.

4) If either a rail or a block leans to one side, the block or rail may fall to be damaged. Please be careful not
to get a block or rail separated.

5) A block’ end plate is made of plastic. Imposing an impact on it may cause its damage. Please be careful

2. Lubrication
1) If the product supplied is coated with rust preventive oil, clean it off thoroughly first and then fill with a
lubricant before use.

2) DO NOT mix with other lubricants with a different thickener or additive. If so, it may destroy the structure
of grease or cause a harmful effect.

3) Viscosity of grease depends on temperature. It increases in winter due to low temperature, and friction of
a linear motion guide resistance may increase.

4) If you need to use a special lubricant, please contact WON ST before use.

5) When you use oil as a lubricant, oil may fail to reach the raceway groove depending on the assembly
status or direction of a block or rail. In this case, there is no lubrication effect. WON ST offers different
lubrication methods suitable for assembly environments. So please contact us.

3. Caution for use

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

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

3) Please be careful to prevent foreign substances that may impede rolling motion or cause functional
damage.

4) Please use a holding door or cover to prevent a linear motion guide from being exposed directly to poor
environments that may cause corrosion or damage.

5) As for the linear motion guide based on standard plastic end plate, use it at 80°C or below. If you need to
use it at 80°C or above, please order a special metal end plate.

6) If rail of a linear motion guide is fixed at ceiling or in a high place and its block bears load downwards, it is
possible for the block to be separated from the rail and for the block and its attached parts to fall as the
end plate is damaged or a ball falls off. So, it is required to take safety measures, such as the installation of
a safety device.

4. Storage

A rail may warp depending on a storage condition. For storage, place a linear motion guide horizontally in the
package box offered by WON ST or its equivalent box with the flat bottom. Avoid a place with high or low
temperature and high humidity.
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Troubles and Troubleshooting of Linear Motion Guide

Type Trouble Cause Action
Damage by life Replace the linear motion guide.
Review the model no. selected; Use a higher model
Fatigue ‘ Gvailed no; Ip_wer a Igvel of Ipaq; Reinforce ass_er_nl_:)ly
=il * Flacking precision for installation; Enhance the rigidity of
of the - Caused by rolling fatigue of the rolling surface base and table
i - Maximum shear stress-induced internal cracks Refill a lubricant; Shorten a refilling cycle of
are expressed on the surface. Poor lubrication lubricant; Review the lubricant in use; Improve the
surface lubricant passage.
Intrusion of foreign | Improve seal performance; Add a seal; Take additio
substances nal measures for dust prevention.
. ; Impact load or exces- Review the model no. selected; Make service conditions
Indentatlpn * Indentation sivg external load less strict; Lower a level of load; Reinforce assembly
of the rolllng - Caused by plastic deformation of the rolling precision for installation; Use a higher model no.
surface | surface due to excessive external load . Improve the methods and conditions of handling to
Careless handling prevent impact and fall.
+ Burning : — : S
) A Refill a lubricant; Use an appropriate lubricant;
- Rough surface of the rolling surface due to | Poor lubrication — pprop
) ) - ) Improve lubrication
Seizing slight burning by friction between a rolling el-
ement and the rolling surface Review service conditions; Lower a level of load;
- Cause for the discoloration of the rolling sur- | Overload Use a higher model no.; Enhance assembly preci-
face, weakened hardness, and flaking sion for installation.
e Review the model no. selected; Use a higher model
) el no.; Lower a level of load; Reinforce assembly
+ Cracking sive external load " . )
; o . ) precision for installation
Cracking - Partial breaking into pieces of a rolling element
or rolling surface due to excessive external | Poor raceway Prevent foreign substances; Improve measures for
load circulation of a rolling | dust prevention; Refill a lubricant; Shorten a refilling
element cycle of lubricant; Improve lubrication
Ab | Impact load or Review the model no. selected; Use a higher model
IS Y L ) excessive external no.; Lower a level of load; Reinforce assembly
" | - Caused‘ by the S|Id.|ﬂg ofa rolllng glement and load precision for installation.
normal | - the rolling surface; the more sliding. the rap= 1 \cion of foreign | Reinforce seal performance; Improve measures for dust
wear ';”y 3 wear.d _ ' substances prevention
B .c.compadny OTI (ajt::)q Wear causing poor pre= e libieEiien Refill a lubricant; Use an appropriate lubricant; Im-
CCHNCDICOJCUdIC prove lubrication; Improve the lubrication passage.
o Wiktier LeEs Reylew service COﬂdItIOUSE Use a lhlgher model no.;
) ) . ) Reinforce assembly precision for installation.
- This problem arises when running at vibrant — D—
Flatting stroke causes the loss of ol film, and the ox- vibrati :mprove ltr;n_sfetr_ co‘ng}:tmtns, Replfa_lT_e a Iublnca?t,
corrosion idation of the fine dust caused by the sliding ibration Y3 e, SieiEna EiigeeEe
’ ) lubricant.
of a rolling element and the rolling surface e ede=er
facilitates wear. SUDEETEES Improve a seal; Establish measures for dust prevention.
) ) Apply surface treatment for rust prevention; Improve seal
. CRUSt d by the |  of i h wg;gi'on of cooling performance; Replace a lubricant; replace a coolant; Refill
A=) 0y i =55 @ @I Tl Or,t s C°”taFt a lubricant; Shorten a refilling cycle of lubricant.
Rust of an exposed part with water, acid, and alkali. I
generation | In particular, when cooling water flows in a | High humidity Apply surface treatment for rust prevention;

block, it degrades Iubrication and causes rust.
Early flaking arises due to concentrated stress.

Improve environments.

Poor handling

Improve a storage place; Reinforce sealing treatment;
Apply a sufficient amount of rust preventive oil.
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<Table of comparison with the full ball type products made by different manufacturers>
1. H Series (Standard Type)

WON THK NSK PMI HIWIN
H 15FN HSR15A, B, C LH15EL, EM MSA 15A HGW 15CA
H 15FL HSR 15LC LH15GL, GM
H 20FN HSR 20A, B, C LH 20EL, EM MSA 20A HGW 20CA
H 20FL HSR 20LA, LB, LC LH 20GL, GM MSA 20LA HGW 20HA
H 25FN HSR 25A, B, C LH 25EL, EM MSA 25A HGW 25CA
H 25FL HSR 25LA, LB, LC LH 25GL, GM MSA 25LA HGW 25HA
H 30FN HSR 30A, B, C LH 30EL, EM MSA 30A HGW 30CA
H 30FL HSR 30LA, LB, LC LH 30GL, GM MSA 30LA HGW 30HA
H 35FN HSR 35A, B, C LH 35EL, EM MSA 35A HGW 35CA
H 35FL HSR 35LA, LB, LC LH 35GL, GM MSA 35LA HGW 35HA
H 45FN HSR 45A, B, C LH 45EL, EM MSA 45A HGW 45CA
H 45FL HSR 45LA, LB, LC LH 45GL, GM MSA 45LA HGW 45HA
H 55FN HSR 55A, B, C LH 55EL, EM MSA 55A HGW 55CA
H 55FL HSR 55LA, LB, LC LH 55GL, GM MSA 55LA HGW 55HA
H 15RN HSR 15R LH15AN, AL MSA 155 HGH 15CA
H 15RL HSR15LR LH15BL, BL
H 20RN HSR 20R LH 20AN, AL MSA 20S HGH 20CA
H 20RL HSR 20LR LH 20BN, BL MSA 20LS HGH 20HA
H 25RN HSR 25R LH 25AN, AL MSA 255 HGH 25CA
H 25RL HSR 25LR LH 25BN, BL MSA 25LS HGH 25HA
H 30RN HSR 30R LH 30AN, AL MSA 30S HGH 30CA
H 30RL HSR 30LR LH 30BN, BL MSA 30LS HGH 30HA
H 35RN HSR 35R LH 35AN, AL MSA 355 HGH 35CA
H 35RL HSR 35LR LH 35BN, BL MSA 35LS HGH 35HA
H 45RN HSR 45R LH 45AN, AL MSA 455 HGH 45CA
H 45RL HSR 45LR LH 45BN, BL MSA 45LS HGH 45HA
H 55RN HSR 55R LH 55AN, AL MSA 555 HGH 55CA
H 55RL HSR 55LR LH 55BN, BL MSA 55LS HGH 55HA
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2. HW Series (Wide Type) gr
WON THK NSK PMI HIWIN IKO &
o
HB 17F HRW 17CA LW 17EL - WEW 17CC LWFF 33 g

HB 21F HRW 21CA LW 21EL MSG 21E WEW 21CC LWFF 37

HB 27F HRW 27CA LW 27EL MSG 27E WEW 27CC LWFF 42

HB 35F HRW 35CA LW 35EL MSG 35E WEW 35CC LWFF 69

HB 7R HRW 17CR - - WEH 17CA LWFS 33

HB 21R HRW 21CR - MSG 215 WEH 21CA LWFS 37

HB 27R HRW 27CR - MSG 275 WEH 27CA LWFS 42

HB 35R HRW 35CR - MSG 355 WEH 35CA -

S Series (Slim Type)

WON THK NSK PMI HIWIN
S15RC SR15V LS 15CL MSB 15TS EGH 15SA
S15RN SR15W LS 15AL MSB 155 EGH 15CA
S20RC SR20V LS20CL MSB20TS EGH 20SA
S20RN SR20W LS20AL MSB 20S EGH 20CA
S25RC SR25V LS25CL MSB 25TS EGH 25SA
S25RN SR25W LS 25AL MSB25S EGH25CA
S15FC SR15SB LS15EM MSB 15TE EGW 15CA
S15FN SR15TB LS 15JM MSB 15 EGW 15CB
S20FC SR20SB LS 20EM MSB 20TE EGW20CA
S20FN SR20TB LS20JM MSB20E EGW20CB
S25FC SR25SB LS 25EM MSB 25TE EGW 25CA
S25FN SR25TB LS25IM MSB 25E EGW 25CB
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4. M Series (Miniature Standard Type)

WON THK NSK PMI HIWIN IKO
M 5C SRS 5GM = = MGN 5C LWLC5
M 5N SRS 5GN LU 05TL = = LWL5
M7C SRS 7GS = = = LWLC7
M7N SRS 7GM LU 07AL MSC 7M MGN 7C LWL7
M 7L SRS 7GN = MSC 7LM MGN 7H =
M7LA = = = = LWLG 7
M 9C SRS 9GS = = = LWLC9
M 9N SRS 9GM LU 09TL MSC 9M MGN 9C LWL 9
M 9oL SRS 9GN LU 09uUL MSC 9LM MGN 9H =
MOLA = = = = LWLG 9
M 12C SRS 12GS - - - LWLC 12
M 12N SRS 12GM LU12TL MSC 12M MGN 12C LWL 12
M 12L SRS 12GN LU 12UL MSC 12LM MGN 12H LWLG 12
M 15C SRS 1565 - - - LWLC 15
M 15N SRS 15GM LU 15AL MSC 15M MGN 15C LWL 15
M 15L SRS 15GN LU 15BL MSC 15LM MGN 15H LWLG 15
M 20C - - - - LWLC 20
M 20N SRS 20GM - - - LWL 20
M 20L - - - - LWLG 20

MB Series (Miniature Wide Type)

WON THK NSK PMI HIWIN IKO
MB 5C SRS 5WGM = = = LWLFC10
MB 5N SRS 5WGN LE 05AL = = LWLF 10
MB 7C SRS 7WGS - - - LWLFC 14
MB 7N SRS 7WGM LU O7TL MSD 7M MGW 7C LWLF 14
MB 7L SRS 7WGN = MSD 7LM MGW 7H LWLFG 14
MB 9C SRS 9WGS - - - LWLFC 18
MB 9N SRS 9WGM LE 09TL, TR MSD 9M MGW 9C LWLF 18
MB 9L SRS 9WGN = MSD 9LM MGW 9H LWLFG 18
MB 12C SRS 12WGS - - - LWLFC 24
MB 12N SRS 12WGM LE 12AL, AR MSD 12M MGW 12C LWLF 24
MB 12L SRS 12WGN - MSD 12LM MGW 12H LWLFG 24
MB 15C SRS 15WGS = = = LWLFC 42
MB 15N SRS 15WGM LE 15AL, AR MSD 15M MGW 15C LWLF 42
MB 15L SRS 15WGN = MSD 15LM MGW 15H LWLFG 42

- IR Linear Motion Guide




WON ST CO., LTD.

WON

<Table of model number comparison with spacer chain type of a different company>
1.H...S Series(Standard Type)

WON THK NSK PMI HIWIN
H15FN..S SHS 15C SH 15FL SME 15EA QHW 15CA
H15FL..S SHS 15LC SH 15HL SME 15LEA -

H 20FN..S SHS 20C SH 20FL SME 20EA QHW 20CA
H 20FL..S SHS 20LC SH 20HL SME 20LEA QHW 20HA
H 25FN..S SHS 25C SH 25FL SME 25EA QHW 25CA
H 25FL..S SHS 25L.C SH 25HL SME 25LEA QHW 25HA
H 30FN..S SHS 30C SH 30FL SME 30EA QHW 30CA
H 30FL..S SHS 30LC SH 30HL SME 30LEA QHW 30HA
H 35FN..S SHS 35C SH 35FL SME 35EA QHW 35CA
H 35FL..S SHS 35LC SH 35HL SME 35LEA QHW 35HA
H 45FN..S SHS 45C SH 45FL SME 45EA QHW 45CA
H45FL..S SHS 45LC SH 45HL SME 45LEA QHW 45HA
H 55FN..S SHS 55C SH 55FL - -

H55FL..S SHS 55LC SH 55HL - -
H15RN..S SHS 15R SH 15AN SME 155A QHH 15CA
H15RL..S - SH 15BN SME 15LSA -

H 20RN..S SHS 20V SH 20AN SME 20SA QHH 20CA
H20RL..S SHS 20LV SH 20BN SME 20LSA QHH 20HA
H 25RN..S SHS 25R SH 25AN SME 255A QHH 25CA
H 25RL..S SHS 25LR SH 25BN SME 25LSA QHH 25HA
H 30RN..S SHS 30R SH 30AN SME 30SA QHH 30CA
H30RL..S SHS 30LR SH 30BN SME 30LSA QHH 30HA
H 35RN..S SHS 35R SH 35AN SME 355A QHH 35CA
H 35RL..S SHS 35LR SH 35BN SME 35LSA QHH 35HA
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2. S...S Series(Slim Type)

WON THK NSK PMI HIWIN
S 15RC..S SSR 15XV SS 15CL SME 15EB QEH 155A
S 15RN...S SSR 15XW SS 15AL SME 15LEB QEH 15CA
S 20RC..S SSR 20XV S5 20CL SME 20EB QEH 205A
S 20RN...S SSR 20XW SS 20AL SME 20LEB QEH 20CA
S 25RC...S SSR 25XV SS 25CL SME 25EB QEH 25S5A
S 25RN...S SSR 25XW SS 25AL SME 25LEB QEH 25CA
S15FC..S - S5 15JM SME 155B QEW 155A
S 15FN...S SSR 15XTB SS 15EM SME 15LSB QEW 15CA
S 20FC..S = SS 20JM SME 20SB QEW 20SA
S 20FN..S SSR 20XTB SS 20EM SME 20LSB QEW 20CA
S 25FC..S - S5 25JM SME 2558 QEW 255A
S 25FN...S SSR 25XTB SS 25EM SME 25LSB QEW 25CA
3.HS...S Series(Slim Type)
WON THK
HS 25RN...S SHS 25V
HS 25RL...S SHS 25LV
HS 30RN..S SHS 30V
HS 30RL..S SHS 30LV
HS 35RN...S SHS 35V
HS 35RL..S SHS 35LV
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Crossed Roller Bearing
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Crossed Roller Bearing

Structure and Features of WON Crossed Roller Bearing

1. Structure

WON Crossed Roller Bearing has the structure in which a roller as a rolling element is crossed at right
angles with the rolling surface with the VV-grooved inner ring and outer ring. A spacer-type retainer
assembled between rollers prevents the collision and friction of rollers, and the increase in rotational
torque. The device has an easy-to-use compact structure.

2. Features

In the rolling surface of the inner and outer rings of a crossed roller bearing, rollers are assembled.
Therefore, the device reduces the elastic displacement by external load, and bears all complex
loads, such as radial load, axial load, and moment load, at the same time. Since it adopts a spacer
retainer, it avoids inclined surface of a roller, uneven wear caused by uneven contact, or hitching.
Therefore, the product with high precision and high rigidity implements smooth rotary motion, and
support preload adjustment differently depending on service conditions.

3.Use

This product is mainly usable in an environment that needs complex loads, high rigidity and rotational
precision. Itis applied to various types of equipment, such as industrial robot, machine tool index table,
ATC, medical equipment, precise alignment stage, semiconductor manufacture equipment, and DD
motor.

Innerring

/— Outerring

Spacerretainer

Roller

Figure 1. Structure of Crossed Roller Bearing
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Types of Crossed Roller Bearing

1. CB Series for Revolving Inner Ring

1) The inner ring of a crossed roller bearing has an integral type, and its outer ring is separable into
upper and lower parts that are bolted for easy handling.

2) This model is mainly applied to the parts that needs the rotational precision of its inner ring, such as
the index table of machine tool, or the joint or turning part of industrial robot.
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2. CH Series with High Stiffness

1) Theinnerand outer rings of a crossed roller bearing have anintegral type, sothat the device hasa small
installation error. In addition, this model with high precision and high rigidity secures stablerotational
precsion.

2) This model is used in an environment where its inner and outer rings need to be rotated simultaneously or
individually

Crossed Roller Bearing  [bal -
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3. CA Series for Slim Revolving Inner Ring

1) As a slim compact type, this model has minimum thickness of its inner and outer rings. Its inner
ring has an integral type, and its outer ring is separable into upper and lower parts that are bolted
for easy handling.

2)This model is mainly applied to the parts that needs the rotational precision of its inner ring
and need to become light weight and small, such as the joint or turning part of industrial robot.

4. Customized Special Type CS Series

1) This is a customized model. If you need a special type in terms of the shape, size, material, and
specification of the inner and outer rings, please contact WON ST.

- ib¥H  Crossed Roller Bearing
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Selection of Crossed Roller Bearing

1. Overview

To select a crossed roller bearing, it is necessary to identify the details of requirements, prioritize
them, and then choose the one that meets the service conditions.
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1 Determine service .. The equipment to be used, requirements, service environments,
conditions " precision, rigidity, life, and others

%.. Integral type, Inner ring separation type, Outer ring separation
e =" type, General type, High rigidity type

Calculate radial load, axial load, moment load, and dynamic equivalent

Calculate load R
*%*"  load

4  Calculate rated

service life o5 Calculate a rated service life

5 Calculate static “.. Calculate a static safety factor in consideration of the characteristics
safety factor " of equipment, external load, etc.

6 Determine rigidity “e.. Determine clearance and preload values in consideration of
and preloa «%*"motion conditions, rotational precision, etc.

Determine a level of precision in consideration of rotational
precision and assembly precision.

7 Determine precision
leve o

w N !\)

o

o

(@)

- a D
[oN

= s z
1 D

8

Bebtﬁg%'gﬁ .o* Determine oil, grease, or a special lubricant.

Complete selection

‘
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n Life Calculation

1. Rated service life (L)
Itis possible to calculate the basic rated life of cross roller bearing in the following formula.

L : Rated service life

~ O N
L= () x10 C  Basic dynamic load rating (N)
Pc: Dynamic equivalent radial load(N)
Service life time f1: Temperature factor
] fw : Load factor
Lh = EOXN Ln: Service life time(h)
N : RPM(rpm)
1.0 ——=—
0.9 -
0.8
0.7
0.6 =
0.5
100 150 200 250
Temperature of bearing % Note: Usually, workable temperature is 80°Cor below.

Figure 2. Temperature factor If above, please contact WON ST.
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2. Life calculation under heaving operation condition
Service life of a bearing under heaving operation condition is calculated as follows.

Loc : rated service life 10° cycle
indicated in heaving frequency
W  C of the bearing under heaving operation
0

6 : heavingangle (SeeFig.3.)

Pc : dynamicequivalent radial load

% If @ is small, itis hard to generate an oil film on the contact surface between the raceway surface and
a rotating body. In addition, it may cause corrosion.

In case of heaving operation

Service life Lh= 360XL / \
L 2X6XnoX60

Lh : Service life time (h)
0 :Heavingangle  (deg)

(See the figure on the right.) 0
No : Number of reciprocating motions (min-1)

Figure 3.

3. Static safety factor (fs)

Static safety factor(fs) of a crossed roller bearing is calculated as follows. For the general static safety

factor, see Table 1.

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

Table 1. Static safety factor (fs)

Working condition Lower limit of fs

High rotational precision is required. >3

Under normal operation condition >2

Almost no rotation and no significance of smooth operation

. i 21
under normal operation condition

o
=
o
7]
w
(0]
o
Pl
of
o
w
w
[0
QU
=3
=3

@

Crossed Roller Bearing  [WA] .



B oo —————————

Crossed Roller Bearing

4. Static equivalent radial load (Po)

Static equivalent radial load of a crossed roller bearing is calculated in the following formula.

2M

Dew +0.44Fa

Po=Fr+

Po : Static equivalent radial load (N)

Fr: Radial load N)

Fa: Axial load(N)

M : Moment(N « mm)

Drw: Roller set pitch diameter (Drw = LZD)

5. Dynamic equivalent radial load (Pc)

Radialload
(Fr)
-030,
MomentM
)
Axial load
(Fa) -030-
Moment M

Figure 4. Bearing load

Dynamic equivalent radial load of a crossed roller bearing is calculated in the following formula.

2M

Pe=X (Fr+ Dew

)+YFa

Pc : Dynamic equivalent radial load(N)
Fr: Radial load(N)

Fa: Axial load(N)

M : Moment (N« mm)

X :Radial load factor (See Table 2.)

Y : Axial load factor (See Table 2.)

Drw: Roller set pitch diameter (Drw = 4D

2

)

Table 2. Radial load factor and axial load factor

Radial load l
(Fr)
-030,
MomentM
)
Axial load
(Fa) -030-
Moment M

Classification X Y
Fs

<
e oM/Dm 1 0as
Fs .
FeoM/Dry 0.67 0.67

B
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6. Load factor (fw)

When a crossed roller bearing is used, the load imposed on the bearing by vibration and impacts in

operation is often greater than the calculated load. To select a crossed roller bearing, it is required to [
take into account the load factor values in the table shown below. 8
Table 3. Load factor (fw) %'
Load condition fw o)

Smooth operation condition without impacts 1 ~ 12 g
Normal operation condition 1.2 ~ 1.5 =

The operation condition with both

vibration load and impact load ke =3

7. Temperature factor (fT)

Temperature factor is presented in the following graph.

1.0 ——=
0.9
0.8
0.7
0.6 P
0.5

100 150 200 250

Temperature of bearing

Fiqure 2. T ¢ % Note: Usually, workable temperature is 80Cor below.
Seel TempeciliE Ear If above, please contact WON ST

Load rating

1. Basic dynamic load rating (C)

It refers to the radial load with a constant size and direction, which makes it possible to meet the
condition where over 90% in the group of multiple crossed roller bearings with the same model
have no flaking and can rotate a million times.

2. Basic static load rating (Co)

It refers to the static radial load that imposes a certain level of contact stress on the raceway surface
with the maximum load and on the center of the contact part of a rotating body in a crossed roller
bearing.

Crossed Roller Bearing  [bA{ -
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ﬂ Permissible RPM

For the permissible RPM of a crossed roller bearing, see the table below.
A permissible RPM depends on assembly or service conditions.

Table 4. Permissible RPM of crossed roller bearing (dm « n)

¥dmen =dmXn

dm : The mean value of inside
and outside dimeters (mm)

Grease
lubrication

No seal 75,000 150,000

Sealsonthe
both sides 60,000

Lubrication

A crossed roller bearing is commonly lubricated with grease. An oil inlet of the inner ring and outer ring is
used for grease supply. A crossed roller bearing with double-sided seal mounting type is filled with Albania
EP2 grease.
If a bearing is not filled with a lubricant, please fill it with the grease or oil suitable for service conditions
before use. Without lubrication, it is possible to make the rolling surface worn out more and shorten of a
bearing life.

n Cautions in Designing Compression Plate and Housing

A crossed roller bearing is compact and slim. It is required to evaluate the rigidity of a pressure plate or
housing plate and the torque of bolts in the process of designing an installation part.
In the case of poor rigidity, it is impossible to assemble the inner and outer rings of a bearing evenly
and tightly, and the bearing can be deformed in moment load. In such deformation, a roller fails to
make contact uniform and thus performance of the bearing is degraded significantly.

Seal Oil lubrication

n : Revolution count (rpm)

1. Housing design for installation 2. Tap for separation
Housing thickness should be at least 60% of Ifaseparationtapisappliedtoadesign, itiseasy toseparate
cross-section height of a bearing. theinnerand outer rings withoutany damage toa bearing.

Tap for separation

T= DT_d X 0.6 or more

T : Housing thickness
D : The outside diameter of the outer ring
d : The outside diameter of the inner ring Tap for separation

Figure 6.
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3. Installation and assembly
For installation and assembly, see the following figure.
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Rotation of inner ring of the turning part  Jointing in the same direction of inner and outer rings of the turning part

Figure 7. An example of installation and assembly

4. Selection of compression flange and bolt

The more numbers of the fastening bolts for compression, the more stable. Bolts are arranged in the
equimultiples as shown in Table 5. For the thickness (F) and gap (S) of the flange for compression, see the
following table of dimensions

F=BX0.5~BX1.2

H=B%

S=0.5mm

To prevent a flange for compression from being loosened, it is required to make firm connection in an
appropriate torque level. If a shaft or housing is made of a light alloy material, use steel. For general
heavy or light steel, see the following table.

Table 5. Number of compression bolts and bolt size Unit:mm
external diameter of outer ring .
No. of bolts Bolt size
Above Below
- 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 bolts Unit:N +m
BoltNo.  Clampingtorque  BoltNo.  Clamping torque]
M3 2 M8 30
M4 4 M10 70
M5 9 M12 120

Crossed Roller Bearing  [b&] -
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% Assembly procedure for installation
The assembly procedure of a crossed roller bearing is as follows.

1. Preliminary check before mounting
Wash a housing or other assembly parts clearly and check if they have any scratch or sharp
edge.

2. Axis or housing assembly

Since a bearing is slim, it can be easily inclined in the process of assembly. Make it balanced
horizontally with the use of a plastic hammer, and then hammer the cylinder of the outer ring
gradually and insert it. Carefully hammer it until the part is set in the contact surface completely.

3. Compression-flange mounting

1) Mount a flange for compression. Check a position for bolt fastening by shaking the flange
before assembly.

2) Check that a bolt is positioned well in a hole before fastening the bolt.

3) The bolt fastening process is comprised of 2 to 5 steps from temporary fastening to complete
fastening. If the inner ring and outer ring are separated from each other, rotate the integral
axis gently and slowly in order to secure an assembly position, and then fasten a bolt in 2 to
5 steps.

- Ak[/l Crossed Roller Bearing
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n Fitting

For fitting, see the following table S
Table 7. Recommended fitting in normal load %
Tolerance range class g
Radial internal clearance Load fixed to inner ring Load fixed to outer ring ;.-}
Shaft Housing bore Shaft Housing bore §
G2 clearance h5 H7 g5 J7o =

Gi1 clearance 5 H7 g5 Jp

Note" It is recommended to fit to a small edge according to measured value of a bearing.

Table8. Recommended fitting for the normal clearance of a slim type

Load fixed to inner ring Load fixed to outer ring
Inside diameter of

bearing (d)

Shaft Housing bore Shaft Housing bore
Min. Max. Min. Max. Min. Max. Min.

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  [Kk}k -
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m Precision Specification of Crossed Roller Bearing

Precision of a crossed roller bearing and dimensional tolerance are calculated with the dimensions
described in Table 9 to Table 18.

Table 9. Rotational precision of the inner ring of CH Series Unit : um
Inner ring radial runout tolerance Inner ring axis runout tolerance
Model No. Precision  Super precision Ultra precision Precision  Super precision Ultra precision
P2 P5 P4 P2
CH42 4 3 2.5 4 3 2.5
CHe6 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 5 8 6 5
CH297 10 8 5 10 8 5
CH445 15 12 7 15 12 7
Note": Standard rotational precision of CH series is P5.
Table 10. Rotational precision of the outer ring of CH Series Unit : im
Inner ring radial runout tolerance Inner ring axis runout tolerance
Model No. Precision  Super precision Ultra precision Precision  Super precision Ultra precision
P5 P4 P2 P5 P4 P2
CH42 8 5 4 8 5 4
CHe6 10 6 5 10 6 5
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 11 7 18 11 7
CH297 20 13 8 20 13 8
CH445 25 16 10 25 16 10

Note": Standard rotational precision of CH series is P5.

- ikyN Crossed Roller Bearing
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Table 11. Rotational precision of the inner ring of CB Series Unit : im

Norinal dimension Inner ring radial runout tolerance Inner ring axis runout tolerance
(mm) of the inside

diameter (d) of bearing 0 PE6 PES PE4 PE6 RES

Above  Below P6 P6

80 120 25 13 25 25 13
120 150 30 18 2.5 30 18
150 180 30 18 8 5 30 18 8 5
180 250 40 20 10 8 5 40 20 10 8 5
250 315 50 25 13 10 ) 50 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 (45) (23) (18) (11
800 1000 90 (50) (25) (20) (12) 90 (50) (25) (20) (12
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Table 12. Rotational precision of the inner ring of CA Series Unit & im
Nominal dimension (mm) of the inside diameter (d) of bearing Radial run-out
Above Below Allowable value of axial run-out
80 100 15
100 120 20
120 140 25
140 180 25
180 200 30

Crossed Roller Bearing  [Kk¥] -
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Table 13. Dimensional tolerance of the inside diameter of bearing Unit : im

Nominal dimension (mm)
of the inside diameter (d)

Tolerance of dm Note @

T 0,P6,P5,P4,P2,WUP PE6 PE5 PE4, PE2
Above Below Max. Min. Max. in. ENS . Max. Min.
18 30 0 =10 0 -8 0 -6 0 =5
30 50 0 =12 0 =10 0 -8 0 =@
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: Standard precision of the inside diameter of CH series is class 0. For higher precision, please contact WON ST.

Note@: dm is the mean value between the max diameter and min diameter of the 2-point measurement values of bearing inside
diameter.

Note®: In case of no indication of precision class, the highest of the low precision classes is applied.

Table 14. Dimensional tolerance of the outside diameter of bearing Unit : um

Nominal dimension (mm)
of the inside diameter (d)

Tolerance of dm Note @

of bearing 0,P6,P5,P4,P2,WUP PE6 PES PE4, PE2
Above Below Max. Min. ENS in. ENS in. Max. Min.
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 ={1
250 315 0 -35 0 -25 0 -18 0 -13
315 400 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 = s = s = s

Note": Standard precision of the inside diameter of CH series is class 0. For higher precision, please contact WON ST.

Note® : dm is the mean value between the max diameter and min diameter of the 2-point measurement values of bearing
outside diameter

Note®: In case of no indication of precision class, the highest of the low precision classes is applied.
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Table 15. Tolerance of the inner & outer ring width of CH Series Unit : im
Tolerance of B
Model No. . -
Max. Min. 5
CHA42 0 -75 g
CH66 0 -75 ]
CH85 0 -75 o
CH124 0 -75 @
CH148 0 75 s
CH178 0 -100 @
CH228 0 -100
CH297 0 -100
CH445 0 -150
Table 16. Tolerance of the inner & outer ring width of CB Series Unit : im
Nominal dimension (mm) of the inside Tolerance of B1 Tolerance of B1
diameter (d) of bearing Applied to the inner ring of CB Applied to the outer ring of CB
Above Below Max. Min. Max. Min.
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
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Precision Specification of WUP-class Series

1. Rotational precision of WUP-class series (example)

WUP-class Series has higher rotational precision than those of I1SO Class2, KS 2, DIN P2, AFBMA
ABCE9, and JIS2.

2. Precision specification

The runout precision of CH, CB and WUP-class crossed roller bearing series is based on the Table 17 and
Table 18.

Table 17. Runout precision of CHand WUP-class series Unit:ym  Table 18. Runout precision of CBand WUP-class series  Unit : ym

Runout precision of the  Runout precision of the Nominal dimensions (mm) ofthe R nout precision of the inner

inner diameter (d) and outside

inner ring of CH series  outer ring of CH series 1 e B SarEs
Model No. Radial runout Axis runout Radial runout Axis runout ClaiietEig ) ol U I.I

tolerance  tolerance  tolerance  tolerance Above Below Radial runout ~ Axis runout
CHA2 2 2 E 3 tolerance tolerance

80 180 2.5 2.5

e Z Z : : 180 250 3 3
CH85 2 2 3 3
CH124 2 2 3 3 250 315 4 4
CH148 2 2 4 4 315 400 4 4
CH178 2 2 4 4 400 500 5 5
CH228 25 25 4 4 500 630 6 6
CH297 3 3 5 5 630 800 - =
CH445 4 4 7 7

Radial Clearance

The radial clearance of CH, CB, and CA series is shown in the following tables

Table 19. Radial clearance of CH series Table 20. Radial clearance of CB and WUP-class series
Unit 2 um Unit : im
Gs Gz Pitch circle
Starting torque Radial clearance diameter of roller
ModelNo N g m)q (m) (dp) (mm)
Min. Min. Max. Above Below . Min. .
CH42 0.1 0.5 0 25 120 160 -10 0 0 40
CH66 0.3 2.2 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 3 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: G3 clearance of CH series is controlled by starting torque, and 560 630 -20 0 0 170
the starting torque of G3 clearance has no seal resistance. 630 710 -20 0 0 190
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Table 21. Radial clearance of CB series

Unit = im Unit - im

Pitch circle Pitch circle
diameter of roller G3 G2 Gi diameter of roller (€]

(dp) (mm) (dp) (mm)
Above Below Min. Max. Min. Max. Min. Max. Above Below Min. Max. Min.
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18 30 | 8, 0] 0] 15]15]35 355 400 | -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) 0 | 0 | 30| 30 | 60 450 500 |-20| O | 30 | 130 130 | 250
80 120 |-10] 0 | O | 40 | 40 | 70 500 560 | -20| O | 30 | 150 150 | 280
120 140 | -10] O | O | 40 | 40 | 80 560 630 |-20| O | 40 | 170|170 | 310
140 160 | -10] O | O | 40 | 40 | 90 630 710 | -20| O | 40 | 190 | 190 | 350
160 180 |-10| 0 | O | 50 | 50 | 100 710 800 |-30| 0 | 40 | 210|210 | 390
180 200 |[-10] 0 | O | 50 | 50 | 110 800 900 | -30| O | 40 | 230 230 | 430
200 225 |-10] 0 | 0 | 60 | 60 | 120 900 | 1000 | -30| O | 50 | 260 | 260 | 480
225 250 | -10] 0 | 0 | 60 | 60 | 130 1000 | 1120 | -30| O | 60 | 290 | 290 | 530
250 280 |-15/ 0 | 0 | 80 | 80 | 150 1120 | 1250 | -30| 0 | 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

Table 22. Radial clearance of CA series

Unit - im
Pitch circle diameter of roller
(dp) (mm)
Above Below . in.
50 80 -8 0 0 15
80 120 -8 0 0 15
120 140 = 0 0 15
140 160 -8 0 0 15
160 180 -10 0 0 20
180 200 -10 0 0 20
200 225 =10 0 0 20

Crossed Roller Bearing  [EX4 -



B oo —————————

Crossed Roller Bearing

Dimensions of Crossed Roller Bearing

1. CB Series
Composition of Model Name & Number - Standard type, The structure inner ring rotation
and outer ring separation
1 A B @ &
Bi ~—4-Oilinlet
Model No. A
No symbol- No seal / UU- Two-side seal / U- One-side seal K ﬁ" |
Symbol of clearance: Gi-Normal preload / G--Light preload / ]
GrHeavy preload / Gs-Special preload B 1
B Symbol of precision: No symbol-Moderate / H6-High / P4-Super sd| 11l gD ods #Dh
Precision / P2-Ultra Precision
No symbol-Standard product /E-special specification -
—r [ |
=l i
r
Unit:mm
Major dimensions Assembly  Basicload
— 0 S : ) Mass
Shaft T Inner - Outside  pitch circle . Qilinlet dimensions  rating (radia
diameter : dam=dam- - o meter of ! ol Dh C C
eter  eter S 0 kg
d b) roller dp max min kN kN
20 CB 2008 20 | 36 27 38 2 108 |05 [235[305|323| 31 |0.04
25 CB 2508 25 | 4 32 8 2 | 08|05 |285|355|3.63|3.83|0.05
30 CB3010 30 | 55 41.5 10 | 2.5 1 06 | 37 | 47 | 735|836 |0.12
35 CB3510 35 | 60 46.5 10 | 25 1 06 | 41 |51.5|7.64|912|0.13
40 CB4010 40 | 65 51.5 10 | 2.5 1 0.6 | 47.5]575|833|10.6 | 0.16
45 CB4510 45 | 70 56.5 10 | 2.5 1 06 | 51 |61.5|862|11.3|0.17
50 CB5013 50 | 80 64 13 | 25|16 | 0.6 [57.4| 72 |16.7|20.9|0.27
60 CB6013 60 | 90 74 13 12516 |06 | 68 | 82 | 18 |243| 0.3
70 CB7013 70 | 100 84 13 125116 |06 | 78 | 92 |194 277|035
80 CB8016 80 | 120 93 16 3 |16 (06| 91 | 111301421 | 0.7
90 CB9016 90 | 130 108 16 3 116 1 98 | 118 | 31.4 | 453 | 0.75
100 CB 10016 100 140 119.3 16 | 35 | 1.6 1 109 | 129 | 31.7 | 48.6 | 0.83
CB 10020 150 123 20 | 35| 16 1 113 | 133 | 33.1 | 50.9 | 1.45
CB11012 135 121.8 12 | 2.5 1 0.6 | 117 | 127 | 125|241 | 04
110 | CB11015 110 | 145 126.5 15 |35 | 16 | 0.6 | 122 | 136 | 23.7 | 41.5| 0.75
CB 11020 160 133 20 | 35| 1.6 1 120 | 143 | 34 | 54 | 1.56
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Unit - mm
Major dimensions Assembly  Basicload
(()j\ljati;de ;itchcircle _— Oilinlet . dimensions  rating (radial) =
e iameter of BB b " ds Dh C Co S
D roller dp - max min kN kN g
120 CB 12016 120 150 134.2 16 | 35 | 1.6 | 0.6 | 127 | 141 | 24.2 | 432 | 0.72 %‘
CB 12025 180 148.7 25 | 35 2 1.5 | 133 | 164 | 66.9 | 100 | 2.62 =
130 CB 13015 130 160 144.5 15 | 35| 16 | 0.6 | 137 | 152 | 25 |46.7 |0.72 %
CB 13025 190 158 25 | 35 2 1.5 | 143 | 174 | 695 | 107 | 2.82 &)
140 CB 14016 140 175 154.8 16 | 25 | 1.6 1 147 | 162 | 25.9 | 50.1 1 @
CB 14025 200 168 25 | 35 2 1.5 | 154 | 185 | 74.8 | 121 | 2.96
CB 15013 180 164 13 | 25| 16 | 0.6 | 157 | 172 | 27 |53.5|0.68
150 CB 15025 150 | 210 178 25 | 35 2 15 | 164 | 194 | 76.8 | 128 | 3.16
CB 15030 230 188 30 | 45 3 1.5 | 173 | 211 | 100 | 156 | 5.3
160 | CB16025 160 | 220 188.6 25 | 35 2 15 | 173 | 204 | 81.7 | 135 | 3.14
170 | CB17020 170 | 220 191 20 | 35 | 1.6 | 15 184|198 | 29 | 62.1 | 2.21
180 | CB18025 180 | 240 210 25 | 35 2 15 | 195 | 225 | 84 | 143 | 3.44
190 | CB19025 190 | 240 211.9 25 | 35| 16 202 | 222 | 41.7 | 82.9 | 2.99

CB 20025 260 230 25 | 35
200 | CB20030 200 | 280 240 30 | 45
CB 20035 295 247.7 35 | 5

2 215 | 245 |842 | 157 | 4
3
3
220 | CB22025 220 | 280 250.1 25 | 35| 2
2
2
3

1
2
2 | 221 | 258 | 114 | 200 | 6.7
2
2

225 | 270 | 151 | 252 | 9.6
235 | 265 | 923 | 171 | 41
25 | 256 | 281 | 68.3 | 145 | 45

240 | CB24025 240 | 300 269 25 | 35

CB 25025 310 277.5 25 | 35 25 | 265 1290 | 69.3 ] 150 | 5
250 | CB25030 250 | 330 287.5 30 | 45 2.5 | 269 | 306 | 126 | 244 | 8.1
CB 25040 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 | 395 345 35 ] 5 3 | 25 [ 322 | 368 | 183 | 367 | 13.4
CB 30040 405 351.6 40 | 6 | 35 | 25 |326 | 377 | 212 | 409 | 17.2
350 | CB35020 350 | 400 3734 20 | 35 | 16 | 25 | 363 | 383 | 54.1 | 143 | 39
400 CB 40035 400 480 440.3 35 ] 5 3 | 25 [ 422 | 459 | 156 | 370 | 145
CB 40040 510 4534 40 | 6 | 35 | 25 | 428 | 479 | 241 | 531 | 235
450 | CB45025 450 | 500 474 25 | 35|16 | 1 |464|484 |61.7|182 | 6.6
CB 50025 550 524.2 25 |35 16| 1 |514 |53 655|201 |73
500 | CB50040 500 | 600 548.8 40 3 | 25 | 526 | 572 | 239 | 607 | 26

CB 50050 625 561.6 50
600 | CB60040 600 | 700 650 40

6

6 | 35 | 25 | 536 | 587 | 267 | 653 | 41.7

6
700 | CB70045 700 | 815 753.5 45 | 6

6

6

3 | 627 | 673 | 264 | 721 | 29
3 | 731|777 | 281 | 836 | 46
4 1836 | 900 | 468 |1330| 105
4 1937 11001 ] 494 11490 120

800 | CB80070 800 | 950 868.1 /0
900 | €B90070 900 11050 969 /0

~sjwlw

Crossed Roller Bearing  [RKE] -
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Crossed Roller Bearing

2. CH Series
Composition of Model Name & Number - High-rigidity type, Integral structure of the inner and outer rings
AR
dl 2 é 4 8 @
2-0il inletj
Model No.
Shape: No symbol-The same direction of counterbore /

G-Opposite direction of counterbore/ X-inner ring tap hole
No symbol- No seal / UU- Two-side seal / U- One-side seal (one- od| 4
side seal of the counterbore of outer ring)/UT-One-side seal (the
opposite of the counterbore of outer ring)
B Symbol of clearance: G;—Normal preload / G-Light preload / CH42~CH 85 |
GrHeavy preload / Gs-Special preload r
Symbol of precision: No symbol-Moderate / H6-High / P4-Super
Precision / P2-Ultra Precision
@B No symbol-Standard product /E-special specification

CH 124 ~ CH 445 B4
r

Unit :mm
Major dimensions Assembly  Basicload ating
= ] . . WERS
mmer  Outside  Pitchircle o Oilinlet dimensions (radial)
diameter diameter diameter of Widt - ds Dh C Co
d D roller dp d i kN kN
20 CH42 20 70 415 12 3.1 0.6 37 47 | 7.35 | 835 | 0.29
35 CH66 35 95 66 15 3.1 0.6 59 74 | 175 | 223 | 0.62
55 CH85 55 | 120 85 15 3.1 06 | 79 93 | 203 | 295 | 1
CH124(G)
80 CH 124X 80 165 124 22 3.1 1 114 | 134 | 331 | 509 | 26
CH 148(G)
90 CH 148X 90 | 210 147.5 25 3.1 15 | 133 | 162 | 491 | 76.8 | 49
CH178(G)
115 CH 178X 115 | 240 178 28 3.1 15 | 161 | 195 | 803 | 135 | 6.8
CH228(G)
160 CH 228X 160 | 295 227.5 35 6 2 208 | 246 | 104 | 173 | 114
CH297(G)
210 CH 297X 210 | 380 297.3 40 6 25 | 272 | 320 | 156 | 281 | 213
CH445(G)
350 CHA45X 350 | 540 445.4 45 6 25 | 417 | 473 | 222 | 473 | 354

- A/ Crossed Roller Bearing
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Q
N PCD2 g
Tou — = a
g
CH 124 ~ CH 445 ‘ ‘ =
2
i ol | | :
=]
- ! ! m
CH 124G ~ CH 445G J | | L
ﬁT I PCD1
CH 124X ~ CH 445X @Dh
Unit:mm
Innerring Outerring
Mounting hole Mounting hole
20 | CH42 28 | 6-M3 penetrated 57 | 6-834penetrated, ¢6.5counterbore depth 3.3
35 | CH66 45 | 8-M4 penetrated 83 | 8-4.5penetrated, #8 counterbore depth 4.4
55 | CHB85 65 | 8-M5penetrated 105 | 8-95.5penetrated, ¢9.5 counterbore depth 5.4
CH 124(G) 10~ 5.5 penetrated, 9.5 counterbore depth 5.4
10-@5. , 9. .
80 CH124x 97 10-M5 penetrated 148 5.5 penetrated, 9.5 counterbore depth 5.4
CH148(G) 12- @9 penetrated, @ 14 counterbore depth 8.6
12-99 ed .
90 CH 148X 112 12-M8peneirated 187 29 penetrated, @ 14 counterbore depth 8.6
CH178(G) 12-p9 penetrated, ¢ 14 counterbore depth 8.6
12-29 ed, p14 .
115 CH178X 139 12-M8 penetrated 217 29 penetrated, @14 counterbore depth 8.6
CH228(G) 12-911 penetrated, @ 17.5 counterbore depth 10.8
12-911 ed, p17. .
160 CH 228X 184 12-M10peneirated 270 11 penetrated, @ 17.5 counterbore depth 10.8
CH297(G) 16~ 14 penetrated, 20 counterbore depth 13
16-214 ed, 220
210 CH297% 240 T6-M12 penetrated 350 14 penetrated, 20 counterbore depth 13
CH445(G) 24~ 14 penetrated, ¢ 20 counterbore depth 13
24-¢14 ed, 20 rbol
350 CHAZ5X 385 24-M12 peretrated 505 14 penetrated, 20 counterbore depth 13

Crossed Roller Bearing  [EXE -
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Crossed Roller Bearing

3. CA Series

Composition of Model Name & Number - Slim type, The structure inner ring rotation and outer
ring separation
b
1 2 S @ B B 4-0Qilinlet
Model No. T

No symbol- No seal / UU- Two-side seal / U- One-side seal A Jp =
Symbol of clearance: Gi-Normal preload / G--Light preload / B =1
GrHeavy preload / Gs-Special preload ]
Symbol of precision: No symbol-Moderate / H6-High / P4-Super gd| 41 | @D @ds @Dh
Precision / P2-Ultra Precision L
No symbol-Standard product /E-special specification =

Unit:mm

Major dimensions Assembly  Basicload rating
o ] . . WESS
Qilinlet dimensions (radial)

Inner  Outside  Pitchcircle Width

diameter diameter diameter of BB b ds Dh C Co
d D rollerdp e (max) (min) kN kN

50 CA5008 50 | 66 57 8 | 2]08] 05 |535]|605] 51 | 719 |0.08
60 CA 6008 60 | 76 67 8 | 2]08] 05 | 635 |700.5| 5.68 | 8.68 | 0.09
70 CA 7008 70 | 86 77 8 | 2|08] 05 |735]805 (59| 98 | 0.1

80 CA 8008 80 | 96 87 8 | 2]08] 05 |85 905637113011
90 CA 9008 90 | 106 97 8 | 2]08] 05 |935 1005 6.76 | 124 | 0.12
100 | CA10008 100 | 116 107 8 | 2]08] 05 |1035]1105| 7.15 | 139 | 0.14
110 | CA11008 110 | 126 117 8 | 2|08 05 |1135]1205| 745 | 15 | 0.15
120 | CA12008 120 | 136 127 8 | 2]08] 05 |1235]/130.5] 7.84 | 165 | 0.17
130 | CA13008 130 | 146 137 8 | 2]08] 05 [1335]/140.5] 7.94 | 176 | 0.18
140 | CA14008 140 | 156 147 8 |2 ]08| 05 |1435]150.5| 833 | 19.1 | 0.19
150 | CA15008 150 | 166 157 8 | 2]08] 05 [1535]160.5|8.82 | 20.6 | 0.2

160 | CA16013 160 | 186 172 13 |25|16] 08 | 165 | 179 | 233 | 449 | 0.59
170 | CA17013 170 | 196 182 13 |25|1.6] 0.8 | 175 | 189 | 235 | 46.5 | 0.64
180 | CA18013 180 | 206 192 13 |25|1.6| 0.8 | 185 | 199 | 245 | 49.8 | 0.68
190 | CA19013 190 | 216 202 13 [25]1.6] 08 | 195 | 209 | 249 | 51.5 | 0.69
200 | CA20013 200 | 226 212 13 [25]1.6] 08 | 205 | 219 | 25.8 | 54.7 | 0.7

- iZ:yl  Crossed Roller Bearing
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m Precautions for Handling Crossed Roller Bearing

1. If the assembly part for installation fails to have sufficient rigidity, the contact part of the rollers has
intensive stress that severely degrades the performance of a bearing. In an environment with large
moment, it is required to evaluate the rigidity of housing and bolts in the process of design.

2. Some parts of a crossed roller bearing are made of special synthetic rubber and synthetic resin. For
the use at above 80C, please contact WONST.
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3. Itis required to manage dimensional tolerance of assembly parts according to standards in order to
make the inner and outer rings in tight contact with the sides.

4. A crossed roller bearing may be damaged by its fall or hit. Any impact to the bearing may cause
functional loss even if there is no damage to its appearance. Be careful to handle the product.

5. If foreign substances flow in a crossed roller bearing, they may cause its functional loss. It is required
to take measures to prevent cutting chips or dust from intruding in the device.

6. A crossed roller bearing is already filled with lithium soap grease at the time of shipment. So, it can
be used without refilling at the time of assembly. It is necessary to connect a lubrication hole with
the oilinlet of the inner or outer ring. Regardless of rotation frequency, it is required to refill enough
not for a lubricant to ooze out in the cycle of six months to one year.

7. Avoid lubricants with different thickeners or additives, if possible.

8. If you need to use the product in a place with impact or vibration load, in cleanroom, or in a special
environment with vacuum, low temperature, or high temperature. please contact WON ST.

Crossed Roller Bearing  [REX] -
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Ball Spline

WON Ball Spline

1. Structure and Features

WON Ball Spline consists of a nut and a shaft. The ball of the nut has a rolling linear motion along the
groove of the precisely-ground spline shaft. The spline has the linear motion to deliver torque in the circu
mferential direction of the shaft. Based on one nut, the device exerts high performance in the radial directi
on, inan environment with vibration and impact load, in an environment that requires high positioning
precision, or in an environment that needs high-speed mation.

2. Transmission of high torque

A spline groove is precisely ground in the shape close to a ball diameter. For this reason, if torque load
is imposed on a shaft or nut, it is evenly applied to two rows of the ball in the torque load direction in
the transmission of rotatory force.

3. High load capacity and long life

WON Ball Spline can be designed to be compact. It ensures high stability and long life in an environment
with high load or torsional load.

4. Zerogap

Since a ball spline minimizes the gap of the rotational direction, and, if necessary, imposes preload on
one spline nut to make clearance zero, it can have a small displacement value and obtain high rigidity
and high positioning precision.

Compact Type

Compact Type

Figure 1. Structure of ball spline

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

LinearBall | -4 rows and 2 points contact type
Spline - Angular contact type, and high load rating in radial direction and torque direction

- 146 REELREGTE
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Selection of Ball Spline

1. Overview

To select a ball spline, it is necessary to identify the details of requirements, prioritize them, and then
choose the one that meets the service conditions.

1 Determine service The equipment to be used, maintenance structure, installation space,
conditions " assembly state, functional requirements, service environments

w
=
%)
=
=
o

Determine an appropriate type in consideration of motion conditions,

2
Selectatype load magnitude, rigidity, friction, and assembly.

3 Select a model .. Determine an appropriate model number and a quantity of nuts in
number " consideration of the assembled space, load, etc.

4 Calculate load Calculate the vertical, horizontal, and moment load imposed on nut
and shaft, a critical speed of shaft, an operating speed of shaft, etc.
5 Calculate

equivalent load e Convert each load imposed on nut and shaft into equivalent load.

6 Calculate mean Convert each load imposed on nut and shaft and the variable load
0a «%*" atdeceleration & acceleration into mean load.

7 Calculate static *we,  Calculate the static safety factor with basicload rating and maximum equivalent
safety factor «%*  |oad, and check if the calculated value meets a service condition.

8 Calculate life “.. Calculate load rating and life, and check if the calculated values
<" meet service conditions.

9 Review preload : . -
.e Determine the prel nd clearance that m r n ns.
and dearance etermine the preload and clearance that meet service conditions

Determine a class of precision for the travel or rotation

10 Determineaclass A
" that a ball spline needs.

of precision o

N
= o
o
o (@)
D
[oN
c
D

Determine a grease lubricant, oil lubricant, or a special lubricant
suitable for an environment. Select a dust-proof seal/ Determine the
surface treatment for dust proof and low dust generation.

11 Lubrication, dust proof, and [
surface treatment o

"%+ Determine the final specifications of a ball spline.

12 Complete selection

Ballspiine [BUYM
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Ball Spline

Life Calculation

1. Life

When a ball spline runs in the course of bearing external load, the stress, which arises when the raceway
surface of nut and axis and a rolling element bear continuously repeated load, causes fatigue failure
and leads to flaking. Life of a ball spline refers to a total travel distance until the point that flaking
arises due to initial fatigue failure.

+ Aball spline can have defects earlier than the time of normal flaking caused by its wear or
fatigue in the following cases

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

b. If a ball spline is contaminated with foreign substances

c. Driving with insufficient lubrication

d. Reciprocating motion in a very short distance in the form of vibration or wave during halting or driving
e. Excessive load or rotational torque imposed on a ball spline

f. Deformation of plastic end-plate

2. Rating fatigue life L

Generally Ball Spline does not always have an equal life span even though its products are manufactured
in the same way, because of the difference in scattering of original fatigue of raw material. For this
reason, the reference value of life of a ball spline is defined as the rating fatigue life which is a total
driving distance that 90% of ball splines in one group with the same specifications can reach without
flaking at the time when all in the group run under the same conditions.

Radialload L - Ratgd life ' (km)
o 3 C :Basicdynamic rated load N)
= ( Lk il I ) X 50km T :Basicdynamicrated torque (N-m)
fW PC .
Pc :Calculated load N)
Pt :Calculated torque (N-m)
Torgue load fi  Hardness factor (See Figure 2.)
G 3 fr: Temperature factor (See Figure 3.)
L= ( fr :T e . PT ) X 50 km fc :Contact factor (See Table 2.)
" ! fw :Load factor (See Table 3.)
Lh : Lifetime h
Lh= __10%L (s :Strokelength (ﬁn;
2x0s Xxmx60

ni - No. of reciprocating motions per minute (min™")

Y sauspiine
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+ Hardness factor (f+)
To implement the best performance of a ball ;‘; Y
spline, itis necessary to maintain appropriately the — os
hardness and depth of the raceway surface 2 o
of the nut and shaft that contact a ball as a g 08
rolling element. 2 o
WON Ball Spline has HRC58-64 surface hardness. g8 o
There is no need to consider hardness factor. — 02
. . T
If the hardness is lowered than a baseline, load = ot - @
capacity of a ball spline decreases. In this case, 60 50 0 20 10 =
it is necessary to apply hardness factor to life Hardness of rolling surface (HRC) E
calculation ®
Figure 2. Hardness factor (fH)
1.0 i
» Temperature factor (fr) g 09 L T -
If high temperature over 100°C is applied to a B os ™
ball spline, it is necessary to take into 8 o7
. =R N
account the temperature factor (fT) shown in 3 o D
the figure at the time when a ball spline is a -
o, o
selected. For use at over 80C, please -.05
contact WON ST. o 5 200 0
Temperature factor (C)
Figure 3. Temperature factor (fr)
Note) If ambient temperature is over 80C, it is necessary to
change the material of seal, end plate, and support plate to
the one which meets the specifications for high temperature.
« Contact factor (fc) Table 2. Contact factor (fc)

If over two blocks of a ball splines are closely No. of nutsinclosecontact ~ Contact factor fc

assembled and mounted, uniform load may not ) 081
be applied to them due to difference among :
mounting surfaces. Therefore, it is required to 3 0.72
multiply basic static load rating (C) and basic 4 0.66
dynamic load rating (Co) by the contact factor 5 0.61
shown in Table 1. Over6 06
Common use 1.0

EEISIE 149 -
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+ Load factor (fw)

Generally the static load applied to the nut of a linear motion guide can be calculated in formula.
However, while a machine is running, the load imposed on the nut tends to come from vibration or
impacts. Therefore, as for the vibration or impact load at high-speed running, it is necessary to divide
the basic dynamic load rating of a ball spline by the load factor (fw) shown in Table 3.

Table 3. Load facto (fw)

External condition Service conditions Load factor (fw)
Low Smooth running at mild speed; no external vibration or impacts 1.0~1.3
Moderate Moderate - Low speed: moderate external vibration or impacts 1.2~15
High High - High speed: strong vibration or impacts 1.5~20
Very high Very high - Very high speed; strong vibration and impacts at running 20~4.0
Static Safety Factor fs

If heavy load or big impact is imposed on a ball spline, its rolling element and raceway surface have
local and permanent deformation that leads to lowering its running performance. Limit of a ball spline
depends on its service conditions and requirements.

In this case, the static safety factor fs is calculated in the following formula, and its general values are

resented in Table 4.
P fs  :Static safety factor

Co To Co :Basicstatic rated load (N)

fs = L fs = To :Basicstaticratedtorque (N-m)
Pro Pto Pro :Calculated load (N)

Pto :Calculatedtorque (N-m)

Table 4. Static safety factor (fs)

Service condition safety factor (fs)
Vibration and impacts 3~5
High running 2~4
Normal operation 1=3

4. Basic Dynamic Load Rating (C)

Basic dynamic load rating is ability of a ball spline to bear load, which represents an applicable con-
stant load in direction and magnitude when the rated fatigue life is 50km. The reference value of basic
dynamic load rating of WON Ball Spline is 50km (ball type). It is used for calculating life of a ball spline
while driving under constant load in magnitude from the center of a nut to bottom.

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

- 150 EEEEINSIINE
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WON

5. Basic static load rating Co

If a ball spline is applied by excessive load or instantly by big impact load, partially permanent
deformation occurs between a rolling element and the raceway surface. If deformation reaches to a
certain extent, it hinders smooth driving.

Basic static load rating is defined as the constant static load in direction and magnitude when the
total permanent deformation of the raceway surface of nut and shaft and a ball as a rolling element is
0.0001 times bigger than the diameter of the rolling element.

In a ball spline, it refers to the load in radial direction on the center of the contact of nut and ball. Each
value of basic static load rating (Co) is described in the specification table.

6. Basic Dynamic Rated Torque T

Load rated torque refers to the constant torque in direction and size in the condition where 90% in one group
of ball splines with the same specification travel 50km without material damage (flaking). See Figure 5.

W
o
%)

=
=
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7. Basic Static Rated Torque To - Basic Static Rated Moment Twm

Basic static torque and basic static moment refer to the static torque and moment that can face a
certain amount of contact stress at the center of the contact of the rolling element with the maximum
load and the raceway surface, when torque or moment load is imposed on. The TM described in the
table of dimensions is the basic static rated moment of one sleeve and of two sleeves in close contact.

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

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

N

Transverse load

>

Correction of
C &Covalues

Figure 4. Load rating and load direction Figure 5. Load direction of rated torque

A compact-type ball spline is used after load rating is corrected in the direction of load.

The basic dynamic load rating and basic static load rating shown in the table of dimensions are
corrected according to the following table.

(Basic dynamic rated torque, basic static rated torque and basic rated moment are also corrected
in the same multiple.)

Basic dynamic load rating Basic static load rating

Size . ;

Pressureload Tensionload Transverseload Pressureload Tensionload Transverseload
4~12 C C 1.73Co Co Co 1.73Co
15~40 C C 1.19Co Co Co 1.19Co

EEIS)INE 151 -
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I Preload of Ball Spine

Preload

A ball spline can be preloaded differently depending on service conditions. In order to increase
rigidity of a ball spline and lessen the displacement for external load, it is possible to preload
the device in the way of removing a gap with the use of the ball (as a rolling element) inserted
in between a shaft and a nut, or inserting a ball larger than the gap between the shaft and nut.
If vibration or variable load is imposed on and high rigidity are needed, it is necessary to
determine the preload suitable for service conditions in consideration of life of a ball spline.

Table 5. Preload
External condition  Symbol  Preload (N) Applied equipment

Zero preload CL 00 ~+ + Mechanical equipment requiring light running with small torque

+ General mechanical equipment

@ ~_
SEretd S v + Mechanical equipment requiring small motion resistance

+ Mechanical equipment requiring rigidity
Light preload CcT 0.02Co + Mechanical equipment to which large vibration orimpactload is applied
+ Mechanical equipment to which big moment load or variable load is applied

Note. (1) Zero preload Remark: Light preload is not applied to WSP4, WSPT4, WSPTK4
(2)Zero or allittle of preload

- iEYN Ball Spline
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Precision

Precision of a ball spline is related to its outside diameter of nut runout on the basis of shaft. WON Ball
Spline has the precision of KS B 1422(JIS B 1193).

The precision of ball spline is categorized into three classes: normal (no symbol), high (H), and
precision (P).

A class of precision is described according to the arrangement of a model number.

The values in the tables include the precision in the case where the shaft ends are processed.

For the precision class of ball spline, see tables 6, 7, and 8.

WON ST also manufactures a product that has higher precision than in the tables, or a product with a
special shape at request of a customer. If necessary, please contact us.

w
=
%)

=
=
o

Table 6. Torsion of ball spline

o Torsion(MAX)
External condition . -
Normal High Precision
Tolerance 33um/100mn 13um/100mm 6um/100mm
7 [Table7 ®[A] [ [Tables|AB [ 7 [table 7®[B]

L [Table7@[B|

Figure 6. Precision measurement items of ball spline
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Ball Spline

Table 7. Precision of each part of ball spline

Unit: im

Model WSP4  WSP5 WSP6 WSP8 WSP10 WSP12 = WSP15 WSP20 WSP25 WSP30 WSP40
0del No.

= WLS8 WLS10 = WLS13 WLS16 WLS20 WLS25 WLS30 WLS40
% Normal
= (No 33 41 46 53 62
% symbol)
gr.
= High (H) 14 17 19 22 25
=
5 precisi
s |l 8 10 12 13 15
= (P)
a
% Normal
g (No 22 27 33 39
=0 symbol)
©
Qﬁ
:
=0 High (H) 9 6 13 16
S
z Precision 5 3 9 1
3 (P)
B8
=
§_ Normal
S (o 27 33 39 46
I symbol)
3
3
§
Bl High (H) 11 13 16 19
El
é Precision 8 9 1 13
: G
5

 BEY sauspline
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Table 8. Radial direction runout of the central line of ball spline shaft

Length of spline Above

shaft (mm)

Below

200

630
800

800
1000

WON

Unit: im

1000 1250
1250 1600

Normal

WSP 4 (Nosyrmbol) 72 133 185 236 = = = = =
WSP5
WSP6 . ) ) ) ) )
Wens Hohth | 46 | 89 | 128 | 163 ?
- )
WLS 8 Precision _ _ _ _ _ =
o 26 | 57 | 82 | 108 5
Normal
voome| 5 | 83 | 103 | 123 | 151 | %0 | - - -
WSP 10
WSPTZ vt | 36 | 54 | 68 | 82 | 102 | 130 | - - -
WLS 10 .
P’E(CF',S)'O” 20 | 32 | 41 | 51 | 65 | 85 - - -
Normal
WSP 15 (Nosymbol) 56 71 83 95 112 137 170 - -
WSP 20
Wiz |t | 34 | as | sz |62 | 75 | 92 | 115 | - -
WLS 16 -
WLS 20 Pref;"’” 18 | 25 | 31 | 38 | 46 | 58 | 75 - -
Nomal |53 | sg | 70 | 78 | 88 | 103 | 124 | 151 -
WSP 25 (Nosymbol)
WSP 30
Hohth | 32 | 39 | 44 | so | 57 | e | 8 | 102 | -
WLS 25
WLS 30 »
P’E(CF',S)'O” 18 | 21 | 25 | 29 | 34 | 2 | 52 | 65 -
Nomal | o3 | 5g | 63 | 68 | 74 | 84 | 97 | 114 | 139
(Nosymbol)
WSP 40
Hohth | 32 | 36 | 39 | 43 | 47 | s4 | 63 | 76 | @3
WLS 40
6 | 19 | 21 | 2 | 27 | 2| 33 | 47 -
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Ball Spline

ﬂ Lubrication and Dust Resistance

A ball spline has the treatment with anti-rust additives that has affinity with all mineral oils.

[t can be lubricated with oil or grease. Grease lubrication generates an additional sealing effect,
and sticks well in a ball spline. Therefore, it is recommended to use grease.

In case of grease refilling, it is necessary to use a ball spline whose nut has an oil hole. WON Ball
Spline is dust resistant through its special rubber seal. Nevertheless, if a lot of foreign substances
or dust float, it is recommended to attach an anti-dust device to protect a spline shaft against
relatively large impurities like cutting chips or sand.

Bellow Cover

Figure 7. An example of anti-dust device

i

Figure 8. An example of refilling device
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Assembly

Nut fitting

As for nut and housing fitting, WON Ball Spline has a
transition fit (J7).

If precision and rigidity are not needed much, it is
possible to apply a clearance fit (H7).

Insertion of spline nut
Inserting a spline nut into a housing may affect the
operation of a device. In order to prevent any impact from

being imposed on a retainer, use a jig for installation as
shown in the following figure when inserting the nut.

aunds eq

Figure 9.

Insertion of spline shaft

When a spline shaft is inserted into a spline nut, a ball
may come out. Therefore, set raceway groove of the
shaft, ball row of the spline nut, and position of a seal
rightly before insertion.

[} Caution for Use

(@ The working temperature of WON Ball Spline is max. 120C in case of discontinuous use, and max.
80 for continuous use. If above 80C, please contact WON ST.

2 WON Ball Spline is set to optimal precision in the condition where its spline shaft and nut mark are in
the same direction and position (See Figure 10). To attach it to a machine, it is careful not to change
steering of a spline shaft, arrangement of a nut, and a steering direction.

® If more than two keys are used to fix the rotation direction of an outer sleeve on the basis of one
shaft and over two nuts, it is required to make the position of each key groove of nut in parallel. For
this case, please contact WON ST.

oL
—WaNwro—————— |- WOV +ﬂswm—————f—mff Fr—

O X
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Ball Spline

n Compact Ball Spline

1. Structure and Features

WON Ball Spline is composed of a nut and a shaft. The nut has a ball as a rolling element
installed in. The rolling surface of the shaft has a Gothic arch shaped groove processed. The
ball of the nut rolls in a linear line along the precisely polished groove of the rolling surface.
With one nut, the device can bear radial load and moment load and can transmit rotational torque in
the circumferential direction of the shaft. With the use of the ball in between the raceways of nut and
shaft, it is possible to apply preload. For this reason, the ball spline is strongly resistant for vibration
or impact load. The linear motion system is applicable to an environment that needs high positioning
precision, high-speed motion, and a long life span.

2. Transmission of high torque

A ball spline have Gothic arch shaped grooves in two rows on the rolling surface of nut and the rolling
surface of shaft, which are precisely polished. Therefore, a ball can contact four points. Thanks to
such a structure, it is possible to let the two rows evenly bear the rotational torque of nut and transmit
rotational force.

3. High load capacity and long life

A ball spline has a linear type and has the structure of contact between the rolling surface of
nut and shaft, and a ball as a rolling element. In the condition diameter of a shaft is equal, the
device is capable of bearing rated load about ten times more than a ball bushing, ensuring a
long life span. Therefore, it supports a compact design of equipment and bears moment load
and overhang load as well as radial load.

No-load ball row

Spline shaft

Figure 11. Structure of compact ball spline

- 158 EEEEINIINE




___________________________________4
WON ST CO., LTD. WDN

Classification ~ Type Shape and Features
WSP It has a general spline nut that has a key
groove helping to fix the position of a
WSPL rotational direction accurately.
g
s
=
WSPT :
Since a retainer is placed inside, this ball
WSPTO spline has good appearance and rigidity.
WSPF
Asaround flange type, it can be installed
WSPFL easily.
WSPK
As a square flange type, it can be
WSPKL installed easily.
WSPTF
Asaround flange type, it can be installed
WSPTFO easily.
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Ball Spline

l WSP Series
An example of the Composition of Model Name & Number

1 ! 5 ! ! 8
Number of nuts assembled in one shaft
Model No.
T™

Material of nut: No symbol-Standard material/M-Stainless
No symbol-Standard nut / E-Special nut specification
Type of shaft: S-Solid / H-Hollow

@ Length of shaft P
Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload
B Symbol of precision : No symbol-Normal / H-Precision / P-Super

[ Material of shaft : No symbol-Standard material / M-Stainless T T =
No symbol-Standard shaft / E-Special shaft specification

Major dimensions

Model No. Outside diameter Dimension of key groove Main
D Tolerance 1 Tolerance  t d Tolerance

WSP42 | 8 | 12179 | - 1] -] 4 100150 200

wsp5 | 10 | 0009 | 975] 89 | 2 12 6 | 5 %012 100 150 200

WSP 6 12 | ¢ 206 | 12 2 | 014 12 8 6 150 200 300

wspg | 15 |00 1244 | 14 [ 25| O 15| 85| 8 | 150 200 250

WSP10 | 19 206|178 | 3 18 | 11 | 10 | 70015 200 300 600

WSP12 | 21 %.013 U7 | 27| 3 18115 12| 200300400 | 800

WSP15 | 23 4 | 27 |35 2 | 20 | 136 0018 200300400 | 1000

WSP20 | 30 O 5 | B | 4 +(()1018 25 | 26 |182 O 288 288 1000

WSP25 | 37 |-0016 | 60 | 392 | 5 3 | 29 | 226|-002 5030020%0;)00

WSP30 | 45 0 B3 |7 4 | 3B | 272 1200
0022 400500 600

Wsp40 | 60 | § o | 100 | 708 | 10 | O a5 | 55 (32| 9 7001100

Note (1) The top value of the static rated moment Tv means the value of one nut, and the bottom value represents
the value of two nuts in contact.
(2) WSP4 has no seal.
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Unit:mm
Basicdynamic ~ Basicstatic ~ Basicdynamic ~ Basicstatic  Basicstaticrated Spline nut
load rating load rating rated torque rated torque moment P
; Spline
ﬁ CNO . . ! Spline nut shaft
9 g/100mm

304 382 0.686 0.882 g'gi 25 96 | WsP4

588 637 1764 1.96 17%7‘? 48 149 | WsPS

715 853 245 3038 ] '17%‘ 89 19 WSP6

1176 1372 5.488 6.174 %123‘6‘ 159 39 WsP8

1862 2156 1078 1274 2-19?2 315 605 | WSP10
1078

2156 2646 147 1862 o a4 875 | WsP12

241 6076 31.36 4508 12571'49‘(‘) 595 1M1 | WsPis
49,00

6566 9016 65.66 906 oo 130 202 | wsp20
92.76

1119 14204 138.94 177.93 = 220 310 | WSP25

15304 19392 23091 29188 ;;122‘5‘ 430 450 | WSP30
36385

21291 31587 42583 631.75 5 760 808 | Wsp4o

IN=0.102kgf
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Ball Spline

l WSPL Series
An example of the Composition of Model Name & Number

i S R

Number of nuts assembled in one shaft

Model No.

Material of nut: No symbol-Standard material/M-Stainless

No symbol-Standard nut / E-Special nut specification

Type of shaft: S-Solid / H-Hollow

@ Length of shaft

Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload
B Symbol of precision : No symbol-Normal / H-Precision / P-Super

[ Material of shaft : No symbol-Standard material / M-Stainless

No symbol-Standard shaft / E-Special shaft specification

Major dimensions

Model No. Outside diameter Dimension of key groove Main Length Max
. .
D Tolerance W  Tolerance t ) Tolerance L length
WSPL5 | 10 0 26 | 174 | 2 12 | 6 5 100150 200
-0.009 0
WSPL6 | 12 | g 208|212 | 2 0,014 12 | 8 6 |-0.012 150 200 300
wspLg | 15 | 0011 | 367 | 263 | 25 | 0 15| 85| 8 150 200 250 500
WSPL10 | 19 47 | 349 | 3 181 11|10 | 200300 600
WSPL12 | 21 _% 013 531|411 | 3 18 | 15 | 12 | 0015 200300400 800
WSPL15 | 23 65 | 52 | 35 2 20 | 136 q 200300400 1000
WSPL20 | 30 71| 54 | 4 | +008 | 25 | 26 | 182 | 0018 30040014409
0 500 600
0 300400
WSPL25 | 37 0016 8 | 632 | 5 3 29 | 226 i 500 600 800
+0.022 -0.021 400500 600 1200
WSPL30 | 45 B | 7 7 0 4 35 | 272 2001100

Note (1) The top value of the static rated moment Tm means the value of one nut, and the bottom value represents
the value of two nuts in contact.

- iyl Ball Spline
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Unit:mm
Basicdynamic Basicstaticload  Basicdynamic  Basicstaticrated ~ Basic static rated Spline nut
load rating rating rated torque torque moment P
. . Model No.
Co Splinenut  Spline shaft
\ . . . o g/100mm
3.136
882 1176 2.646 3.528 19.60 7.9 14.9 WSPL5
4.998
1078 1470 3.626 5.194 77 44 14.5 19 WSPL 6
9.80
1764 2450 8.33 11.76 06,84 26.5 39 WSPL8
2842 4018 16.66 2352 2 565 | 605 | WSPL10
32.34
3234 4802 21.56 33.32 156.80 76.8 87.5 WSPL 12
94.08
6370 11564 48.02 86.24 147 86 110 111 WSPL 15
9310 15002 93.10 150.92 e 198 202 | WSPL20
228.91
15394 23191 192.92 289.88 1189.52 336 310 WSPL 25
363.85
21291 31587 319.87 473.81 1899.24 634 450 WSPL 30
IN=0.102kgf
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Ball Spline

l WSPT Series
An example of the Composition of Model Name & Number

R e

Number of nuts assembled in one shaft

Model No.

Material of nut: No symbol-Standard material/M-Stainless

No symbol-Standard nut / E-Special nut specification

Type of shaft: S-Solid / H-Hollow

@ Length of shaft

Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload
B Symbol of precision : No symbol-Normal / H-Precision / P-Super 7%777”?77777 | %7
[ Material of shaft : No symbol-Standard material / M-Stainless

No symbol-Standard shaft / E-Special shaft specification

Major dimensions

Model No. Outside diameter Dimension of key groove Main
D  Tolerance 1 W  Tolerance  t Tolerance

WSPT4 | 10 _%'009 16 | 2 1216 | 4 . 100150 200
WSPT5 | 12 20 | 25 12| 8 | 5 |-0012 100150 200
WSPT6 | 14 —%.011 25 | 25 *g-014 12 1105| 6 150200 300
WSPT8 | 16 25 | 25 12 |105| 8 | 150200250 500
WSPT10 | 21 33 |3 15 | 13 | 10 | 0015 200300 600
WSPT12 | 24 _%.013 3% | 3 15|15 | 12 | 200300400 800
WSPT15 | 31 50 | 35 00 2 | 175|136 | 0018 200300400 1000
WSPT20 | 35 _%'016 63 | 4 |0 25 | 29 1182 _%.021 388288 1000

Note (1) The top value of the static rated moment Tm means the value of one nut, and the bottom value represents
the value of two nuts in contact.

2N sauspline
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Unit:mm
Basicdynamic Basicstaticload  Basicdynamic  Basicstaticrated ~ Basic static rated Spline nut
load rating rating rated torque torque moment P
. . Model No.
C Co T To Splinenut  Spline shaft
\ \ Nem Nem . g g/100mm
a41 637 0.588 0.784 2582 25 96 | WSPT4®
1.47
686 882 0.882 1.372 11368 4.8 14.9 WSPT 5
4.9
1176 2156 0.98 1.96 35,57 89 19 WSPT 6
1470 2548 1.9 294 25 159 39 | WSPT8
2842 4900 392 7.84 o 315 | 605 | WSPT10
19.20
3528 5782 5.88 10.78 135.24 44 87.5 WSPT 12
66.84
7056 12642 31.36 34.30 385.14 59.5 111 WSPT 30
10192 17836 56.84 55.86 o 130 202 | WSPT40
IN50.102kgf
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Ball Spline

l WSPTF Series

An example of the Composition of Model Name & Number
TWS!PTF EE T ! C!M TE% }
Number of nuts assembled in one shaft

Model No. T™
Material of nut: No symbol-Standard material/M-Stainless

No symbol-Standard nut / E-Special nut specification m
Type of shaft: S-Solid / H-Hollow

@ Length of shaft

Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload
B Symbol of precision : No symbol-Normal / H-Precision / P-Super

[ Material of shaft : No symbol-Standard material / M-Stainless

No symbol-Standard shaft / E-Special shaft specification

Major dimensions

Model No. Out;de dTi;g:;ecre 1 sl XxYx7 Axial diaT :;;;irc : LenLgth |gﬁl}ag ?h
WSPTF 6 14 _8011 25 | 30 5 22 | 34x65%x33| 6 150 200 300
WSPTF8 L 5 | 3R 5 24 | 34x6.5x33| 8 _8012 150200250 | 500
wspF10 | 21 (998 33 | m | 6 | 32 | 4a5x8x44 | 10 200300 | 600
WSPTF12 | 24 % | 4 7 3B | 45xBx44 | 12 |, 200300400 | 800
WSPTF15 | 31 _8 016 50 | 5 7 2 | 45x8x44 | 136 99 | 200300400 | 1000
WSPTF20 | 35 63 | 8 9 45 | 55x95x54 | 182 _801 8 388 288 1000

Note (1) The top value of the static rated moment Tv means the value of one nut, and the bottom value represents the
value of two nuts in contact.
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Basicdynamic Basicstaticload Basicdynamic Basic static rated Basic static rated

WON ST CO., LTD.

L

Unit:mm

load rating rating rated torque torque moment Spline nut
Model No.
Splinenut ~ Spline shaft
g g/100mm
49
1176 2156 098 1.96 — 372 19 WSPTF6
1470 2548 196 204 5’38182 395 39 WSPTF8
2842 4900 392 784 ;ggﬁ 64.2 605 | WSPTF10
19.20

3528 5782 588 1078 o 1247 875 | WSPTF12
7056 12642 31.36 34.30 3?5'% 265.7 11 WSPTF 15
10192 17836 56.84 55.86 L 1658'664 3925 202 | wspTF20

1N=0.102kgf

WON

aulds |jeq
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Ball Spline

l WSPF Series
An example of the Composition of Model Name & Number -
L)
WSPFGEE_E% )
1 2 5 6 7 3
Number of nuts assembled in one shaft
Model No.
Material of nut: No symbol-Standard material/M-Stainless
No symbol-Standard nut / E-Special nut specification
Type of shaft: S-Solid / H-Hollow
@ Length of shaft
Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload
B Symbol of precision : No symbol-Normal / H-Precision / P-Super
[ Material of shaft : No symbol-Standard material / M-Stainless
No symbol-Standard shaft / E-Special shaft specification

Major dimensions

Model No.  Outside diameter Axial diameter Length Max.
D Toerance U di Tolerance L length

WSPF 5 10 —%.(X)9 175189 | 23 | 7 | 27 | 17 | 34 5 0 100150 200
WSPF 6 12 0 206 12 | 25| 7 | 27| 19 | 34 6 e 150 200 300
wsprg | 15 | 0244 14 | 28| 9 |38 | 2|34 8 |, | 150200250 | 500
WSPF 10 19 296(178| 36 | 10 | 41| 28 | 45| 10 Ol 200300 600
WSPF 12 21 _%.01 3 347122.7| 38 | 10 | 4 | 30 | 45| 12 0 200300400 | 800
WSPF 15 23 40 | 27 | 40 | 11 | 45| 32 | 45| 136 ke 200300400 | 1000
WSPF 20 30 50 | 33 | 46 | 14 | 55| 38 | 45| 182 288 288 1000
wspFas | 37 |9 |60 (392|557 | 17 |66 | 47 | 55|26 B
WSPF 30 45 70 | 43 | 65 | 21 | 75 | 54 | 6.6 | 27.2 400500600 1200
WSPF 40 60 _001019 100 {708 | 93 | 266 | 12 | 73 9 | 372 _%.025 BRI

Note (1) The top value of the static rated moment Tv means the value of one nut, and the bottom value represents
the value of two nuts in contact.
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Unit:mm

Basic dynamic Basic staticload Basicdynamic Basic staticrated Basic static rated

load rating rating rated torque torque moment” Splinent
Model No.
Splinenut ~ Spline shaft
g g/100mm
588 637 1.764 1.96 1}%2? 89 149 WSPF5
7154 853 245 3038 1 '17%‘ 139 19 WSPF6
1176 1372 5.488 6.174 ;23‘6‘ 235 39 WSPFS
1862 2156 1078 1274 461'19152 45 60.5 WSPF 10
10.78
2156 2646 1470 1862 i 59 87.5 WSPF 12
4214 6076 31.36 45,08 2t 77 11 WSPF 15
151.90
6566 9016 65.66 90.16 = 150 202 WSPF 20
: : 287.14
92.76
11196 14204 1804 | B e 255 310 WSPF 25
15349 19302 23091 29188 1264 476 450 WSPF 30
' ' 873.65
21291 31587 | 4:83 | 63175 |—038 92 808 WSPF 40
: : 1939.22

IN=0.102kgf

EEIIE 169 -



Ball Spline

[ WSPFL Series
An example of the Composition of Model Name & Number
$5hE bhheEs )

Number of nuts assembled in one shaft

Model No. ™

Material of nut: No symbol-Standard material/M-Stainless

No symbol-Standard nut / E-Special nut specification m

Type of shaft: S-Solid / H-Hollow

@ Length of shaft

Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload - = 4 - — - «W{ F— - —
B Symbol of precision : No symbol-Normal / H-Precision / P-Super

[ Material of shaft : No symbol-Standard material / M-Stainless
No symbol-Standard shaft / E-Special shaft specification

Major dimensions

Model No.  Outside diameter e Axial diameter Length Max.
D Tolerance Tolerance L length
wsprLs | 10 | O o126 (174 23| 7 |27 17 |34 5 | 100150 | 200
wsPrLe | 12 |, |208|212] 25| 7 |27 |19 |34 | 6 |9 150200 | 300
wspres | 15 | M I367 263 ] 28 | 9 |38 | 22 |34 | 8 |, | 150200250 | 500
WSPFL10 | 19 47 (34936 | 10 [ 41| 28 | 45| 10 | 29| 150200250 | 600
WsPRL12 | 21 |9 fs31(411|38 |10 | 4 | 30 |45] 12 |, 200300 | 800
WSPFL15 | 23 65 | 52 |40 | 11 | 45| 32 | 45 | 136 | %Y18| 200300400 | 1000
WSPFL20 | 30 71 | 54 | 46 | 14 | 55| 38 | 45 | 182 e | 1000
wsprLzs | 37 |9 | 84 (632|557 | 17 | 65| 47 | 55| 2260 | 200 o
WSPFL30 | 45 98 |71 |65 |21 | 75| 54 | 65| 272 6033%5’??00

Note (1) The top value of the static rated moment Tm means the value of one nut, and the bottom value represents the
value of two nuts in contact.

Y satspline
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Unit:mm

Basicdynamic Basicstaticload Basicdynamic Basic staticrated Basic static rated

load rating rating rated torque torque moment Spline nut
Model No.
™ Splinenut ~ Spline shaft
Nem g g/100mm
882 1176 2646 3528 3g0— 12 149 WSPFL5
4998
1078 1470 3626 5.194 S 195 19 WSPFL6
9.80
1764 2450 833 1176 - 341 39 WSPFLS
2842 4018 16.66 2352 121255& 70 605 | WSPFL10
3234 4802 2156 332 13526'3;0 918 875 | WSPFL12
94.08
6370 11564 48.02 8624 [y 1275 11 WSPFL 15
9310 15002 93.10 150.92 g;g‘g 218 202 | WsPFRL20
15304 23191 19292 | 28988 12125%9512 371 310 | WSPFRL25
36385
21291 31587 31984 | 47381 oo 680 450 | WSPFL30
1N=0.102kgf
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Ball Spline

I WSPK Series

An example of the Composition of Model Name & Number

A e L )/

BB Number of nuts assembled in one shaft

Model No.

Material of nut: No symbol-Standard material/M-Stainless

No symbol-Standard nut / E-Special nut specification

Type of shaft: S-Solid / H-Hollow
@ Length of shaft
Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload
B Symbol of precision : No symbol-Normal / H-Precision / P-Super

[ Material of shaft : No symbol-Standard material / M-Stainless

No symbol-Standard shaft / E-Special shaft specification

Major dimensions

Model No.  Outside diameter o | sl | Axial diameter Length Max.
D Tolerance Tolerance L length
WsPKa@ | 8 | o | 12]79|21| 10|46 |25(15 (34| 4 100150 | 200
wseks | 10 | 217589 | 23| 18| 7 |27] 17 [34] 5 _%.012 100150 | 200
WSPK6 | 12 |, |206| 12|25 |20 | 7 |27 19|34/ 6 150200 | 300
wske | 15 | 0 ioaa) 14| 28 | 22| 9 38| 22(34| 8 |, | 150200250 | 500
WSPK10 | 19 296(178| 36 | 28 [ 10 |41 | 28 | 45| 10 |29 200300 | 600
wspk12 | 21 |9 1347(227| 38| 30 10| 4 |30 (45| 12 | ;| 200300400 | 800
WSPK15 | 23 40|27 |40 |31 | 11 | 45| 32|45 136 | 9% 200300400 | 1000
WSPK20 | 30 50 | 33|46 | 35| 14 |55 38 | 45| 182 Soa0s | 1000
wsekzs | 37 |9 60 (302 57| 43| 17 66| 47 | 55| 226 |0 | oo
WSPK30 | 45 70 | 43| 65 | 50 | 21 | 7.5 | 54 | 66| 272 400500600 | 1200
WSPK40 | 60 _%_019 100 708| 93 | 73 |266| 12 | 73 | 9 | 3722 _%_025 (T

Note (1) The top value of the static rated moment Tw means the value of one nut, and the bottom value represents
the value of two nuts in contact.
(2) WSPK4 has no seal.
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Unit:mm
Basicdynamic Basicstaticload Basicdynamic Basic static rated Basic static rated Spline nut
load rating rating rated torque torque moment P
Model No.
Splinenut ~ Spline shaft
g g/100mm
049
303 382 0.686 0832 X 51 96 WSPK4 @
588 637 1.764 196 17%18 89 149 WSPK5
7154 8526 245 3038 ] 17% 139 19 WSPK6
1176 1372 5.488 6.174 gfg‘g 235 39 WSPK8
1862 2156 1078 1274 2‘19?2 45 60.5 WSPK 10
2156 2646 1470 1862 ;g;g 59 875 WSPK 12
214 6076 31.36 45,08 12571"@% 77 11 WSPK 15
49.00
6566 9016 65.66 90.16 S 150 202 WSPK 20
92.76
11196 14204 13894 | 17198 el 255 310 WSPK 25
15304 19302 23091 29188 ;;‘ggé 476 450 WSPK 30
36385
21291 31587 258 | e S 92 808 WSPK 40
1N=0.102kgf

EEIS)INE 173 -



Ball Spline

I WSPKL Series
An example of the Composition of Model Name & Number

1 2 5 6 7 8
Number of nuts assembled in one shaft
Model No.
Material of nut: No symbol-Standard material/M-Stainless
No symbol-Standard nut / E-Special nut specification
Type of shaft: S-Solid / H-Hollow
@ Length of shaft
Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload
B Symbol of precision : No symbol-Normal / H-Precision / P-Super  ~ [ N[~ | ‘W{
[ Material of shaft : No symbol-Standard material / M-Stainless
No symbol-Standard shaft / E-Special shaft specification

Major dimensions

Model No. ~ Outsidediameter v Axial diameter Length Max.
D  Tolerance ‘ BT pad o Tolerance L length
0
WSPKLS | 10 | 00| 26 [17.4) 23 | 7 |18 |27[17 |34] 5 |, 100150 | 200
WSPKL6 | 12 |, |298[212| 25| 7 | 20|27 |19 34| 6 00121 450200 | 300
wspkis | 15 | 9913670263 28 | 9 |22 |38 22 |34 8 o | 150200250 | 500
WSPKL10 | 19 47 1309] 36 | 10 | 28 |41 | 28 | 25| 10 | 29| 200300 | 600
WSPKL12 | 21 _%013 53.1(411]38 [ 10|30 | 4 |30 45| 12 |, | 200300400 | 800
WSPKL15 | 23 65|52 |40 | 11|31 45|32 | 45| 136 | 298| 200300400 | 1000
300400
WSPKL20 | 30 71|54 | 46 | 14 | 35 | 55| 38 | 45| 182 S0 | 1000
0 0 300400
WsPkL25 | 37 | D | 84 (632| 57| 17 | 43|66 47 55| 226 | )| oo enosno
WSPKL30 | 45 98| 71| 65|21 |50 |75 54|66 27.2 200500600 | 120
: 49 7001100

Note (1) The top value of the static rated moment Tm means the value of one nut, and the bottom value represents the
value of two nuts in contact.
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Unit:mm

Basicdynamic Basicstaticload Basicdynamic Basicstaticrated Basic static rated

load rating rating rated torque torque moment” Sl
Model No.
™ Splinenut ~ Spline shaft
Nem g g/100mm
3.136
882 1176 2646 3528 e 12 149 WSPKL5
1078 1470 3626 5194 4998 195 19 WSPKL6
27.44
9.80
1764 2450 833 1176 o 3.1 39 WSPKLS
2842 4010 16.66 2352 121255& 70 605 | WSPKL10
3234 4802 2156 332 135263§) 918 875 | WSPKL12
94.08
6370 11564 48.02 86.24 i 1275 11 WSPKL 15
9310 15002 93.10 150.92 16%‘3‘2 218 202 | WSPKL20
15304 23191 19292 | 28988 1212%9512 371 310 | WSPKL25
36385
21291 31587 31987 | 47381 680 450 | WSPKL30

IN=0.102kgf
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Ball Spline

l WSPTO Series
An example of the Composition of Model Name & Number

1 2 5 6 U B
Number of nuts assembled in one shaft
Model No.
Material of nut: No symbol-Standard material/M-Stainless
No symbol-Standard nut / E-Special nut specification
Type of shaft: S-Solid / H-Hollow
@ Length of shaft
Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload
B Symbol of precision : No symbol-Normal / H-Precision / P-Super
[ Material of shaft : No symbol-Standard material / M-Stainless
No symbol-Standard shaft / E-Special shaft specification

e

M

%

et mm

Major dimensions

Model No.  Qutside diameter Dimension of key groove Axial diameter Length Max.
D  Tolerance W  Tolerane t 0 d Tolerance L length
0 0
WSPTO 16 31 0013 50 35 10018 2 175 16 0017 200 300 400 1000
0 0 0
WSPTO 20 35 0016 63 4 25 29 20 0020 300400 500 600 | 1000
Basicdynamic Basicstaticload Basicdynamic  Basicstatic  Basicstaticrated Spline nut
load rating rating ratedtorque  ratedtorque  morment (1) pinenu
Model No.
C (€0) T To T™ Spline nut Spline shaft
N \ Nem Nem N.m 9 9/100mm
WSPTO16 | 7060 12600 314 %3 o0 165 160
WSPTO20 | 10200 17800 569 559 e 225 250
N50.102kgf

Note (1) The top value of the static rated moment Tv means the value of one nut, and the bottom value represents the
value of two nuts in contact.

B satspline



WON ST CO., LTD.

l WSPTFO Series
An example of the Composition of Model Name & Number

S VYV

Number of nuts assembled in one shaft

Model No.

Material of nut: No symbol-Standard material/M-Stainless

No symbol-Standard nut / E-Special nut specification

Type of shaft: S-Solid / H-Hollow

@ Length of shaft

Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload

B Symbol of precision : No symbol-Normal / H-Precision / P-Super
B Material of shaft : No symbol-Standard material / M-Stainless

No symbol-Standard shaft / E-Special shaft specification

T

[

Major dimensions

WON

w
=
%)

=
=
o

Unit:mm

Model No.  Outside diameter o Y7 Axial diameter
D  Tolerance P d Tolerance
0 0 200300
WSPTFO 16 31 0013 50 51 7 40 | 4.5x8x4.4 16 0017 400 1000
0 0 300 400
WSPTFO 20 35 0016 63 | 58 9 45 | 55x95x54 20 0020 500600 1000
Basicdynamic Basicstaticload Basicdynamic ~ Basicstatic  Basicstaticrated Spline nut
load rating rating ratedtorque  ratedtorque  moment (1) P
Model No.
Co T To ™ Spline nut Spline shaft
N Nem Nem Nem g g/100mm
WSPTFO16 | 7060 12600 314 343 o0 165 160
WSPTFO20 | 10200 17800 569 559 e 225 250
IN=0.102kgf

Note (1) The top value of the static rated moment Tv means the value of one nut, and the bottom value represents the
value of two nuts in contact.
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Ball Spline

m Linear Ball Spline

1. Structure and Features

WON Linear Ball Spline is composed of a spline shaft with a groove and a nut. The spline nut has a retainer,
a seal, and a ball installed in. It supports smooth motion.

2. High load capacity and long life

The raceway surface an R-shape similar to diameter of a ball. Since it is precisely polished, it has a
wide area of contact with a ball. Therefore, the device a high load capacity and a long life span.

3. Torque transmission with high precision

The groove of shaft and cylinder adjusts a ball at an appropriate contact angle. Therefore, with one
shaft, it is possible to transmit torque.

In addition, by setting the gap of the rotation direction for preload to zero, it is possible to increase
rigidity and determine an accurate position of rotation.

4. High speed movement and high speed rotation

The cylinder of a linear ball spline is compact and is balanced well. Therefore, it has good performance
in high-speed motion or high-speed rotation.

5. Product components

WON Linear Ball Spline has eight different types (8 to 40) of sizes, and has two different types of nut
shapes (cylinder type: WLS, flange type: WLSF).
% If you need a linear ball spline with a different material, please contact us.

6. Easy further processing

WON Linear Ball Spline has a groove installed in its round shaft. Therefore, the device supports
multiple types of processing easily and is applicable in wide areas.

Figure 12. Structure of linear ball spline
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Classification ~ Type Shape and Features

It has a general spline nut that has a

WLS key groove helping to fix the position
of a rotational direction accurately. -
@
=
2
WLSF Flange Type - As a round flange type,

it can be installed easily.

% ltis possible to select a different type of WON Linear Ball Spline depending on a use. A seal is basically
installed in any type of nut.
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Ball Spline

I WLS Series
An example of the Composition of Model Name & Number

1 2 5 6 U E
Number of nuts assembled in one shaft
Model No.
Material of nut: No symbol-Standard material/M-Stainless
No symbol-Standard nut / E-Special nut specification
Type of shaft: S-Solid / H-Hollow
@ Length of shaft
Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload
B Symbol of precision : No symbol-Normal / H-Precision / P-Super
[ Material of shaft : No symbol-Standard material / M-Stainless
No symbol-Standard shaft / E-Special shaft specification

Major dimensions

Model No. Outside diameter Length Dimension of key groove Axial diameter
D Tolerance L Tolerance W Tolerance t Tolerance
0
WLS 8 16 0o 25 25 12 105 15 8 0
WLS 10 2 |, R 3 BO'OM 15 | 13| 15 | 10 |00P
-0013 0
WLS 13 24 36 0011 3 15 15 15 13 0
WLS 16 3 5 35 2 | w75 | 2 | 1 |00
WLS 20 35 0 63 4 25 29 2 20
-0016 +0018 0
WLS 25 4 Al 4 0 25 36 3 25 0021
0
WLS 30 47 80 0019 4 25 4L 3 30
0 0
WLS 40 64 0019 100 6 35 52 4 40 0005
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=Bt

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

w
=
%)

=
=
o

Unit:mm
Basic dynamic Basicstaticload Basicdynamic ~ Basic static Basic static Spline nut
load rating rating ratedtorque  ratedtorque  ratedtorque P
Model No.
C Co T To ™ Sp|ine nut Sphne shaft
\ \ Nem Nem Nem ] 9/100mm
1,450 2,870 2.1 37 7.4 23 38 WLS8
2,730 5,070 4.4 8.2 18.0 54 60 WLS 10
2,670 4,890 21 39.2 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
IN=0.102kgf
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Ball Spline

I WLSF Series
An example of the Composition of Model Name & Number

1 2 5 6 7 8
Number of nuts assembled in one shaft
Model No.
Material of nut: No symbol-Standard material/M-Stainless
No symbol-Standard nut / E-Special nut specification
Type of shaft: S-Solid / H-Hollow
@ Length of shaft
Symbol of clearance : CL-No preload / CM-Standard / CT-Light preload
B Symbol of precision : No symbol-Normal / H-Precision / P-Super
[ Material of shaft : No symbol-Standard material / M-Stainless
No symbol-Standard shaft / E-Special shaft specification

Major dimensions

MOdel - Ousldedﬁor:;i:]ie LWLengrzTeranCe ' [ AR L: o AXlal dlaTrOT:ee;enI;e
WLSF8 6 | oo | B 2|5 | % 36533 |75(15| 8 |,
WSF1I0 | 21| R 26|32 45844 |105]15| 10 |00
wisF1z | o |08 3 _82 M| 7|B| 456ad | 1|15 B |
WLSF16 | 31 50 0| 7 | 40| 45xexas |18 2| 16 | 008
WSF20 | B | & 58| 9 | 45| 55x05x54 |25 2 |

wisF2s | a2 | 0016 5 6| 9 |52 | s5x05x54 |65| 3| 2 8021
WSF30 | 47 0 | 5. |7 0|60 66dixes || 3| B

WSFA0 | 64 | g | 100 00 14| & oxaes || 4| o |

- JEYE Ball Spline
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w
=
%)

=
=
o

Lt

WLSF 8~13 WLSF 16~40

Unit:mm
Basicdynamicload Basic staticload Basicdynamic ~ Basic static Basic static Spline nut
rating rating ratedtorque  ratedtorque  ratedtorque P
Model No.
C Co T To ™ Spline nut Spline shaft
\ \ Nem Nem Nem ] 9/100mm
1,450 2,870 2.1 37 7.4 42 38 WLSF8
2,730 5,070 44 8.2 18.0 94 60 WLSF10
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
30,800 37,500 647 934 358 1,410 960 WLSF 40
1N=0.102kgf
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Cross Roller Guide Way

Structure and Features of Cross Roller Guide Way

WON Cross Roller Guide Way is composed of the race rail and roller cage precisely polished. For use,
the roller cages assembled in the reverse direction of precise roller are put together with the 90 * V
grooved raceway surface of a race rail. The device has the non-circular and highly-precise linear
motion system with low frictional resistance. It is mainly applied to electric discharge machine, optical
equipment, measuring equipment, and electronic parts assembly & inspection equipment.

1. Precise and fine linear motion

A cross roller guide way has very low frictional resistance and almost no static and dynamic frictional resistance.
Therefore, it supports precise and fine linear motion, obtaining stable linear motion in the conditions of
light load and low speed.

2. Low noise

WON Cross Roller Guide Way has a non-circular linear motion system. Therefore, it has no noise of
circulation part. Since its roller cage supports a roller at a certain interval, the device runs smoothly
without any noise of contact between rollers. .

3. High load capacity

Since a cross roller guide way uses a precise roller as a rolling element, it has high rigidity and a high
load capacity.

st Race rail
opper Roller

Roller L L L ,,’

Roller cage Roller cage

Figure 1. Structure of cross roller guide way
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WON

WON Anti-Creep Structures and Features of Anti-Creep Cross Roller Guide Way

Won Anti-Creep Cross Roller Guide Way is the product with the rack and pinion gear built in a conventional
cross roller guide way. Therefore, it has very high precision and the anti-creep protection.

Ve

pinion
roller

race rail
cage

Structure of WON Anti-Creep cross roller guide way

Details of Anti-Creep Part

1. Responses to multiple types of operation

The anti-creep function makes it possible to respond to very high deceleration and acceleration. Unlike
a conventional cross roller guide way, this device is safely applicable in difficult service conditions like
vertical axis.
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o
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2. Low noise and smooth motion

This product adopts a resin cage, rather than a steel cage applied to our other products, in order
to minimize the noise of friction between a case and a roller and to implement quit and smooth
running.

3. High load capacity based on complete compatibility of installation dimensions

The same installation dimension as the general cross roller guide and has a specialized design with increased
rated load, so it can be replaced with a high load capacity without any inconvenience.
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Anti-creep Cross Roller Guide Way

Figure 2. Dimensional Compatibility
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Normal Cross Roller Guide Way

Cross Roller Guide Way
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Cross Roller Guide Way

Types and Features

Classification ~ Type Shape and Feature
Roller .
Cage In WRG type, the roller cage with
the precision rollers crossed at a
right angle is put together with the
90 * V-grooved raceway of an exclu
sive rail. By mounting two-roll
WRG roller guides in parallel, it is possible
WRGO to bear any load in all directions,
WRG-AC which isimposed onthe shaft ataright
angle. In addition, since preload can
be applied simply, the cross roller
guide way can become a light sliding
device with no clearance and high rigi
WRGW dity.
WRGT
A cross roller table is the compact,
highly precise and highly rigid unit
guiding a finite linear line. A cross rolle
r guide way is put in between a highly
precise table and the base.
WRGU
WRGU-AC

- AR Cross Roller Guide Way
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n Precision

Precision of WON Cross Roller Guide Way is classified into normal, precision, and super precision types.

> ¢
()
o
I | [T] | 2
|t a e[~ oy
el DO ] W o
e
M | 3
I | §
<
able 1. Precision of each part of the race rai nit: mm Table 2. Parallelism of the race rail for sides nit: pm
Table 1. Precision of each fth il Uni bl llelism of th il for @&®) sid Uni
e : Precisio pe Class of Super
i ecisio precision Normal  Pr e
Length of (Nosymbol)  (H) Precision
Item Symbol |y, symbol H P race rail (P)
Length > 200 8 4 2
Parallelism of the race rail
<
for @&® sides SeeTable 2. 200 < length > 400 10 5 3
Dimensional_tolerance +0.02 +0.01 400 < length>600 14 7 4
oftheheipht £ . : 600 < length>800 15 9 5
Difference of the height E 0.02 | 0.01 0.005
800 < length 20 10 5
0 0
Tolerance of M 0.2 01

Note) The difference of the height E is applied to
four race rails used on the same plane.

Cross Roller Guide Way [ES] -
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Cross Roller Guide Way

Load rating and life

As for the basic load rating C and Co, the basic load rating of the running-roller count (Z) actually
applied is calculated with the basic load rating Cz and Coz equivalent to one running roller.

Basic dynamic load rating Basic static load rating
_(Z)\F VA [ Z\ _Removal of
C_(Z) "z CO_(Z).COZ ><(2)_decimals

Rating life refers to a total travel distance that 90% in one group of linear motion systems, each
of which runs under the same condition, can reach without flaking. After the basic dynamic load
rating is calculated in the above formula, it is possible to calculate the life of a cross roller guide
way in the following formula.

fH . f7 C »
L—[( fw )'(PC)]'100
Where L :basicload rating (km)
C  :basicdynamic load rating (kN)
Pc :Calculated load (kN)

f :Hardness factor
fr: Temperature factor
fw : Load factor

If stroke length and the number of strokes per minute are given, itis possible to calculate a service
life in the following formula.

Lh = LXx10°
2% fs>Xn1x60
Where Lh :Rating life (hr)
0s :Stroke length (m)

n:Number of strokes per minute ~ (0.p.m.)

- AU Cross Roller Guide Way



Table 3. Hardness factor

WON ST CO., LTD.

WON

Atype of race rail fH
1

Carbon steel race rail

Stainless steel race rail

0.8

Table 4. Temperature factor

Temperature of linear motion system (°C) fr

100 1.00
(@)
120 0.97 o
a
140 0.93 o
=X
160 0.88 )
180 0.82 e
o
@D
=
Table 5. Load factor =
Impacts & vibration Velocity (V) Measured value of vibration (G) fw
No externalimpacts and Low speed = _
vibration V= 15m/mim 6=09 =1
Very weak impacts and Middle speed . _
vibration 15¢< V= 60m/mim ST =2
External impacts and High speed < Ee 5
vibration V> 60m/mim 10=6=20 2035

Cross Roller Guide Way [kel} -
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Cross Roller Guide Way

n Preload

If a cross roller guide way has no appropriate level of preload, it is impossible to obtain the
precision needed, or it is possible to cause scratches or shorten its service life. Therefore, fasten
an adjustment bolt by checking an allowable preload level.
(* Adjust an adjustment bolt in the same line with a roller.)

Table 6. Allowable preload level of roller cage in the row 1 Unit:m
Model No.
Allowable preload -2 -3 -4 -5 -7 -10
D1
d1

Figure 3. An example of preload adjustment
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Precision of mounting surface

To obtain a certain level of travel precision, it is required for the mounting face of a race rail to
secure more than a level of precision described in Table 1. Generally, polishing process is applied.

n How to install

1) Prepare the table and bed

Mounting Screws

a)
S
o
%]
(%)
Y
2
o
o
)
=,
o
(1)
=
Q

<

Adjustment Screw

Bed

2) Place the track board in the center position
of the table and bed and lightly tighten the
adjustment screw to leave little gap.

Adjustment Screw

Cross Roller Guide Way [kek} -
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Cross Roller Guide Way

3) Lightly tighten the mounting screws on the
table, bed, and the track board. For Anti-Creep
Cross Roller Guide Way, release the screws at the
end of the track board to remove the binding plate.
Re-tightenthe screws at the end of the track board.

4) Center the cage and set the dial gauge as shown
in Figure 3. Lightly tighten the adjustment screws
inthe cage length area to set the dial gauge to zero.

5) Adjust the preload amount by evenly

Table tightening the adjustment bolt at the center
with a torque wrench or the like until the dial
4 gauge shows a certain amount of displacement.
(O} N6 e ®

6) Fix the mounting screws ontrack 1, 2, and
3 and check with the dial gauge to see if they
are within the prescribed value. If the level is
not high, repeat installation methods 4 to 7.

7) Finally, secure the mounting screw for track
4in Figure.

- ACY:W Cross Roller Guide Way
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n Lubrication and Dust Proof

WON Cross Roller Guide Way (WRGT, WRGU) is already filled with lithium grease. If you need
to refill, it is recommended to use the same type of grease.

If a large amount of foreign substances or dust float, or if a cross roller guide way is exposed
to relatively big foreign substances like cutting tips or sand, it is recommended to attach a
cover to protect the device.

|

\
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o
S
o
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wn
e
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o
o
[0}
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a
)
=
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N

Figure 4.
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Cross Roller Guide Way

B Caution for Use

1. Installation

If the mounting surface is polished with lower than a required level of precision, or an inappropriate
preload level is applied, a race rail can face torsion. In this case, asymmetric load, race rail wear,
and a shortened service life occur. Therefore, it is recommended to meet the required precision
of the polished surface and level of preload.

2. Stopper

Stoppers are installed on both ends of a race rail only for the purpose of preventing the separation
of a roller cage. Therefore, it is required to install a table stopper separately.

3. Use of an equal set

Asfor WON Cross Roller Guide Way, WRG type has one set of four race rails, and WRGW type one
set of three race rails.

The V-groove difference of each type is adjusted in the set. Therefore, a combination of different
sets can cause an error that degrades precision and shortens a service life. Be careful.

4. Handling

The WON cross roller guideway is meticulously crafted, necessitating careful handling.

In the absence of an Anti-Creep cross roller guideway, there’s a risk of the roller cage slipping
and tilting to one side due to uneven loads and irregular movement. Therefore, it's essential to
periodically move it across its full stroke to adjust the position of the roller cage.

- Al Cross Roller Guide Way



l Roller Cage

An example of the composition of model name & number

i

Model No.

Number of rollers

WON ST CO., LTD.

WON

a

P
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/ /
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Z
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o
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Unit:mm
Model No. D t w P a Cz(kN) Coz(kN)
R1 1.5 0.2 38 25 2 0.152 0.153
R2 2 0.25 5 4 25 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 0.6 135 10 6 3.78 3.78
R9 9 1.0 19 14 75 9.53 9.48
1N = 0.102kgf

Cross Roller Guide Way
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Cross Roller Guide Way

l WRG Type

An example of the composition of model name & number

e Pde e
il 2 4 5
& Model No.

Length of race rail
No symbol -Standard race rail / E-Special specification of race rail

Symbol of precision: No symbol = Normal / H-Precision / P-Super precision

Number of rollers

Main dimensions

M No. of
Model No. e rollers

stroke C
WRG 1020 12 5 20 1X10
WRG 1030 22 7 30 2X10
WRG 1040 27 10 40 3X10
WRG 1050 32 15 13 50 8.5 4 38 4X10 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 1 60 3X15
WRG 2075 44 13 75 4X15
WRG 2090 50 16 N 5X15
WRG 2105 64 2 18 105 12 6 55 6X15 7.5
WRG 2120 70 21 120 7X15
WRG 2135 84 23 135 8X15
WRG 2150 90 26 150 9X15
WRG 2165 9% 29 165 10X15
WRG 2180 102 32 180 11X15
WRG 3050 28 7 50 1X25
WRG 3075 48 10 75 2X25
WRG 3100 58 14 100 3X25
WRG 3125 78 17 125 4X25
WRG 3150 88 21 150 5X25
WRG 3175 108 24 175 6X25
WRG 3200 118 3 28 200 18 8 83 7X25 12.5
WRG 3225 138 31 225 8X25
WRG 3250 148 35 250 9X25
WRG 3275 168 38 275 10X25
WRG 3300 178 42 300 11X25
WRG 3325 198 45 325 12X25
WRG 3350 208 49 350 13X25

Note (1) 1 SET (Race rail: 4EA, Roller cage: 2EA, Stopper: 8EA)
(2) Basic load rating is based on 1 set.
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C
E
G o
T T T T 1} T T
e \\
o S \
| I\
1T
d P
LF. N MXP N
A T L T
(@]
o
a
Unit:mm &3
Dimensions Basic load rating (]
Dvnami : Mass @
ynamic  Static Model No. =
G C Co (g/set) =S
(kN) (kN) =
0.46 0.61 9 WRG 1020 <
0.63 0.92 13 WRG 1030
0.95 1.53 18 WRG 1040
1.8 M2 1.65 3 1.4 1.5 1.09 1.84 22 WRG 1050
1.37 245 26 WRG 1060
1.50 2.75 30 WRG 1070
1.63 3.06 35 WRG 1080
0.84 1.08 28 WRG 2030
1.46 2.17 43 WRG 2045
1.74 271 57 WRG 2060
201 3.25 71 WRG 2075
2.52 4.34 85 WRG 2090
25 M3 2.55 44 2 2 2.76 4.88 98 WRG2105
3.00 542 12 WRG 2120
323 5.9 126 WRG 2135
3.68 7.05 140 WRG2150
3.90 7.59 153 WRG 2165
4.32 8.67 166 WRG2180
2.71 3.67 98 WRG 3050
4.06 6.11 148 WRG 3075
528 8.55 195 WRG 3100
5.86 9.78 242 WRG3125
6.98 122 289 WRG3150
8.05 14.7 336 WRG3175
35 M4 330 6 31 25 9.08 17.1 384 WRG 3200
9.58 18.33 431 WRG 3225
10.56 20.8 478 WRG 3250
11.52 232 525 WRG 3275
12.45 25.7 572 WRG 3300
1291 26.9 619 WRG 3325
13.82 293 647 WRG 3350
1IN = 0.102kgf
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Cross Roller Guide Way

l WRG Type

An example of the composition of model name & number

1 2 4 5
Model No.
Length of race rail
No symbol -Standard race rail / E-Special specification of race rail

Symbol of precision: No symbol - Normal / H-Precision / P-Super precision
Number of rollers

Main dimensions

M No. of
Model No. e rollers
stroke L C
WRG 4080 58 7 80 1X40
WRG4120 82 " 120 2X40
WRG4160 106 15 160 3X40
WRG 4200 130 19 200 4X40
WRG 4240 154 23 240 5X40
WRG 4280 178 4 27 280 22 1 10.2 6X40 20
WRG 4320 202 31 320 7X40
WRG 4360 226 35 360 8X40
WRG 4400 250 39 400 9X40
WRG 4440 274 43 440 10X40
WRG 4480 298 47 480 11X40
WRG 6100 56 7 100 1X50
WRG6150 96 10 150 2X50
WRG 6200 136 13 200 3X50
WRG 6250 156 17 250 4X50
WRG 6300 196 20 300 5X50
WRG 6350 216 6 24 350 31 15 14.2 6X50 25
WRG 6400 256 27 400 7X50
WRG 6450 276 31 450 8X50
WRG 6500 316 34 500 9X50
WRG 6550 336 38 550 10X50
WRG 6600 376 41 600 11X50
WRG 9200 118 10 200 1X100
WRG 9300 178 15 300 2X100
WRG 9400 238 20 400 3X100
WRG 9500 298 25 500 4X100
WRG 9600 358 9 30 600 44 22 20.2 5X100 50
WRG 9700 418 35 700 6X100
WRG 9800 478 40 800 7X100
WRG 9900 538 45 900 8X100
WRG 91000 598 50 1000 9X100

Note (1) 1 SET (Race rail: 4EA, Roller cage: 2EA, Stopper: 8EA)
(2) Basic load rating is based on 1 set.

- pLI[Vl Cross Roller Guide Way
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C
E
G Y,
T T T T 1} T T
- \\
m f§r |
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1T
d P
LF. N MXP N
A T L T
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o
a
Unit:mm &3
Dimensions Basic load rating (]
. . VERS @
Dynamic  Static Model No. =
G C Co (g/set) =S
(kN) (kN) =
592 8.10 260 WRG 4080 <
8.85 135 400 WRG4120
15 189 530 WRG4160
14.0 243 660 WRG4200
164 29.7 790 WRG 4240
45 M5 43 8 42 25 187 351 920 WRG 4280
20.83 405 1050 WRG4320
230 459 1180 WRG4360
251 51.3 1300 WRG4400
27.1 56.7 1430 WRG 4440
29.1 62.1 1530 WRG 4480
16.4 22.7 630 WRG6100
24.5 378 950 WRG6150
282 454 1260 WRG 6200
354 60.5 1570 WRG 6250
42,1 756 1800 WRG6300
6 M6 52 95 52 3 485 90.7 2190 WRG 6350
51.7 9.3 2490 WRG 6400
57.8 13 2810 WRG 6450
63.7 128 3110 WRG 6500
69.5 143 3420 WRG6550
72.3 151 3730 WRG 6600
62.3 94.8 2710 WRG 9200
81.1 133 4050 WRG 9300
107 190 5350 WRG 9400
123 228 6680 WRG 9500
9 M8 6.8 105 62 4 147 284 8010 WRG 9600
162 322 9330 WRG 9700
184 379 10650 WRG 9800
198 417 11970 WRG 9900
219 474 13300 WRG 91000
1IN = 0.102kgf

Cross Roller Guide Way [eAui} -
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Cross Roller Guide Way

l WRGO Type

An example of the composition of model name & number

1 2 4 5
Model No.
Length of race rail
No symbol -Standard race rail / E-Special specification of race rail

Symbol of precision: No symbol - Normal / H-Precision / P-Super precision
Number of rollers

Main dimensions

Max No. of

Model No. . rollers

stroke L C
WRGO 6100 56 7 100 1X50
WRGO 6150 9% 10 150 2X50
WRGO 6200 136 13 200 3X50
WRGO 6250 156 17 250 4X50
WRGO 6300 196 20 300 5X50
WRGO 6350 216 6 24 350 30 15 14.4 6X50 25
WRGO 6400 256 27 400 7X50
WRGO 6450 276 31 450 8X50
WRGO 6500 316 34 500 9X50
WRGO 6550 336 38 550 10X50
WRGO 6600 376 41 600 11X50
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 35 700 40 20 19.2 6X100 50
WRGO 9800 478 40 800 7X100
WRGO 9900 538 45 900 8X100
WRGO 91000 598 50 1000 9X100
WRG0 91100 658 55 1100 10X100
WRG0 91200 718 60 1200 11X100

Note (1) 1 SET (Race rail: 4EA, Roller cage: 2EA, Stopper: 8EA)
(2) Basic load rating is based on 1 set.

- pIsyll Cross Roller Guide Way
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Unit:mm &Y
Dimensions Basic load rating o
Dynamic  Static 1R Model No. ?
G C Co (g/set) =
(kN) (kN) =
16.4 22.7 640 WRGO 6100 <
24.5 37.8 940 WRGO 6150
282 454 1250 WRGO 6200
354 60.5 1560 WRGO 6250
42.1 75.6 1860 WRGO 6300
6 M6 52 9.5 52 3 485 90.7 2170 WRGO 6350
51.7 98.3 2490 WRGO 6400
57.8 113 2780 WRGO 6450
63.7 128 3090 WRGO 6500
69.5 143 3390 WRGO 6550
72.3 151 3700 WRGO 6600
62.3 94.8 2280 WRGO 9200
81.1 133 3400 WRGO 9300
107 190 4510 WRGO 9400
123 228 5620 WRGO 9500
147 284 6740 WRGO 9600
8 M8 6.8 10.5 6.2 4 162 322 7850 WRGO 9700
184 379 8960 WRGO 9800
198 417 10070 WRGO 9900
219 474 11190 WRGO 91000
232 512 12300 WRG0 91100
252 569 13410 WRG0 91200
1IN = 0.102kgf
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Cross Roller Guide Way

l WRG-AC Type

An example of the composition of model name & number

|W1@3 |—|1;5||Aé;2|%|—

Model number

Length of race rail

AC2-Cage Anti-creep

No symbol-Standard race rail / E-Special specification of race rail

Symbol of precision : No symbol-Normal / H-Precision / P-Super Precision
B Number of rollers

pinion

Main Dimensions
B C
WRG 3050 AC2 2% 6 50 1X25
WRG 3075AC2 55 8 75 205
WRG3100AC2 67 12 100 305
WRG 3125AC2 78 16 125 405
WRG 3150AC2 %0 4 20 150 18 8 86 505 125
WRG3175AC2 102 2% 175 625
WRG 3200AC2 113 2 200 705
WRG 3225 AC2 144 0 225 825
WRG6100AC2 53 6 100 1X50
WRG6150AC2 7 10 150 2X50
WRG6200AC2 140 12 200 3X50
WRG6250AC2 165 16 250 4X50
WRG6300AC2 190 20 300 5X50
WRGE350AC2 252 8 2 350 31 15 a7 6X50 B
WRGE400AC2 2% % 400 7X50
WRG6450AC2 01 2 450 8X50
WRG6500AC2 364 k7 500 9X50
WRGE550AC2 427 3% 550 10X50

Note. (1) 1Set (Race rail: 4EA, Roller cage:2EA, Stopper:8EA)
(2) Basicload rating is based on 1 set

- pII’W Cross Roller Guide Way
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Unit: mm E
Main Dimensions Basicloadrating 2
Mess a
D
d G CkN)  Co(kN) (g/set) =
<
653 937 102 WRG3050AC
820 1250 151 WRG3075AC
1127 1875 202 WRG 3100AC
1412 25,00 253 WRG 3125AC
35 M4 33 6 31 155 1681 3125 304 WRG 3150AC
1938 3750 355 WRG3175AC
21.86 375 205 WRG 3200AC
2306 4688 455 WRG3225AC
2891 39.00 606 WRG6100AC2
8323 65.00 907 WRG6150AC2
4987 78.01 1,204 WRG6200AC2
6246 10401 1,509 WRGE250AC2
74.36 13001 1814 WRG6300AC2
6 b =2 95 22 3 80.10 14301 2110 WRG 6350AC2
8573 156.02 2411 WRGE400AC2
9.69 18202 2716 WRG6450AC2
10730 20802 3016 WRG6500AC2
11249 21.02 3313 WRGE550AC2
1N = 0.102kgf
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Cross Roller Guide Way

H WRGW Type

An example of the composition of model name & number

WRGW2]| —[120 -
4 5
Model No.
Length of race rail
No symbol - Standard race rail / E-Special specification of race rail

Symbol of precision: No symbol =Normal / H-Precision / P-Super precision
Number of rollers

Main dimensions

Max No. of

Model No. ’ rollers

stroke L B B2
WRGW 1020 12 5 20
WRGW 1030 22 7 30
WRGW 1040 27 10 40
WRGW 1050 32 15 13 50 45 0.5 17 7.6 38 134
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 1 60
WRGW 2075 44 2 13 75 6.5 0.5 24 " 55 19
WRGW 2090 50 16 €N
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 85 0.5 36 16.6 83 29
WRGW 3150 83 21 150
WRGW 3175 108 24 175
WRGW 3200 118 28 200
WRGW 4080 58 7 80
WRGW 4120 82 1 120
WRGW 4160 106 15 160
WRGW 4200 130 4 19 200 1.5 0.5 44 20.4 10.2 35
WRGW 4240 154 23 240
WRGW 4280 178 27 280

Note (1) 1 SET (Race rail: 4EA, Roller cage: 2EA, Stopper: 8EA)
(2) Basic load rating is based on 1 set.

- PR Cross Roller Guide Way



___________________________________4
WON ST CO., LTD. WUN

N M2x Ps N-
Py d-

Fo——B—o——06
@%%@#@%%}&@% -
T

L

Pi

N Mix P N

w o

T L T S

a

Unit:mm B4

Dimensions Basic load rating ]

Dynamic ~ Static Mass Model No. g

N2 di c Co  (gfset) =

& (kN) =

1X10 - 0.46 0.61 9 WRGW 1020 ‘2
2X10 1X10 0.63 0.92 14 WRGW 1030
3X10 2X10 0.95 1.53 18 WRGW 1040
4X10 5 3X10 10 M2 | 1.65 3 1.4 1.5 2 1.09 1.84 22 WRGW 1050
5X10 4X10 1.37 2.45 26 WRGW 1060
6X10 5X10 1.50 2.75 31 WRGW 1070
7X10 6X10 1.63 3.06 35 WRGW 1080
1X15 - 0.84 1.08 29 WRGW 2030
2X15 1X15 1.46 2.17 43 WRGW 2045
3X15 2X15 1.74 2.71 58 WRGW 2060
4X15 7.5 3X15 15 M3 | 255 | 44 2 2 3 2.01 3.25 72 WRGW 2075
5X15 4X15 2.52 434 83 WRGW 2090
6X15 5X15 2.76 4.38 99 WRGW 2105
7X15 6X15 3.00 5.42 113 WRGW 2120
1X25 = 271 3.67 101 WRGW 3050
2X25 1X25 4.06 6.11 142 WRGW 3075
3X25 2X25 5.28 855 197 WRGW 3100
4X25 12.5 3X25 25 M4 33 6 31 2.5 4 5.86 9.78 240 WRGW 3125
5X25 4X25 6.98 12.2 292 WRGW 3150
6X25 5X25 8.06 14.7 339 WRGW 3175
7X25 6X25 9.08 17.1 387 WRGW 3200
1X40 - 592 8.10 263 WRGW 4080
2X40 1X40 8.85 135 401 WRGW 4120
3X40 2X40 1.5 189 530 WRGW 4160
axao | | 3xap | O M A3 8 1421250 5 a0 | 243 | 660 | WRGWA4200
5X40 4X40 16.4 29.7 787 WRGW 4240
6X40 5X40 18.7 35.1 920 WRGW 4280

1N = 0.102kgf
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Cross Roller Guide Way

l WRGT Series

An example of the composition of model nubmer

T

Model No.

Length of table

No symbol - Base tap type

No symbol- Standard specification / E-Special processing specification

% For other sizes and specifications than those in the table of dimensions,
please contact us.

Main dimensions

Model No. Max.

Dimensions of the table surface

Width Height Length Position of table attachment tap

stroke i\g_1 i'gj - B F nXF G S F nXFR Di B
WRGT 1025 12 25 18 | 1X18 | 35 1X10
WRGT 1035 18 35 28 | 1x28 | 35 2X10
WRGT 1045 25 45 20 | 1x20 | 125 3X10
WRGT 1055 32 20 8 55 14 30 1X30 125 | M26 | 10 4X10 | 41 | 124 | 75
WRGT 1065 40 65 20 | 2x20 | 125 5%10
WRGT 1075 45 75 30 | 130 | 225 6X10
WRGT 1085 50 85 30 | 2x30 | 125 7X10
WRGT 2035 18 35 28 | 1%x28 | 35 1X15
WRGT 2050 30 50 43 | 1x43 | 35 2%15
WRGT 2065 40 65 30 | 130 | 175 3X15
WRGT 2080 50 30 12 80 | 22| 45 | 1X45 | 175 | M3 | 15 | 4X15 | 6 | 20 | 10
WRGT 2095 60 % 30 | 2x30 | 175 5X15
WRGT 2110 70 110 45 | 1%45 | 325 6X15
WRGT 2125 80 125 45 | 2x45 | 175 7X15
WRGT 3055 30 55 40 | 1x0 | 75 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 | 275 | M4 | 25 | 4X25 | 75| 284 | 15
WRGT 3155 90 155 50 | 2xs0 | 275 5X25
WRGT 3180 105 180 75 1X75 52.5 6X25
WRGT 3205 130 205 75 | 2x75 | 275 7X25

- pLUER Cross Roller Guide Way
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Max. stroke
%ﬁ =0 =
L=
Precision : 4C Precision : 4D g
(%]
(%]
Unit:um J&3
Dimensions of the side 2@;&?;;0;5;4;2;2:3‘: e Basic load rating  Precision ym g
Dynamic Static Model No. E
Wi n2Xfi (kCN) ((k:lil)) AC AD %
<
7.5 2X7.5 5 0.46 0.61 2 4 WRGT 1025
10.0 2X10 7.5 0.63 092 2 4 WRGT 1035
10.0 3X10 7.5 0.95 1.53 2 5 WRGT 1045
7.5 4 6.6 M2 M2.6 | 10.0 4X10 7.5 1.09 1.84 2 5 WRGT 1055
10.0 5X10 7.5 1.23 2.14 2 5 WRGT 1065
10.0 6X10 7.5 1.50 2.75 2 5 WRGT 1075
10.0 7X10 7.5 1.63 3.06 2 5 WRGT 1085
20.0 1X20 7.5 0.84 1.08 2 4 WRGT 2035
15.0 2X15 10 117 1.63 2 4 WRGT 2050
15.0 3X15 10 1.46 217 2 5 WRGT 2065
1.5 6 12.0 M2 M3 15.0 4X15 10 2.01 3.25 2 5 WRGT 2080
15.0 5X15 10 2.27 3.79 2 5 WRGT 2095
15.0 6X15 10 2.52 434 2 5 WRGT 2110
15.0 7X15 10 2.76 4.88 2 5 WRGT 2125
35.0 1X35 10 271 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
155 8 16.0 M2 M4 250 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
1N = 0.102kgf

Cross Roller Guide Way Aok -
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Cross Roller Guide Way

l WRGT-B Series

An example of the composition of model nubmer

T

Model No.

Length of table

B-Base hole type

No symbol-Standard specification / E-Special processing specification

% For other sizes and specifications than those in the table of dimensions,
please contact us.

Main dimensions Dimensions of the table surface
Model No. Max. Width Height Length Position of table attachment tap
stroke i\gj i'\élj - B F nXF G S niXFi D1

WRGT 10258 12 25 18 1X18 35 1X10

WRGT 1035B 18 35 28 1X28 35 2X10

WRGT 1045B 25 45 20 1X20 125 3X10

WRGT 1055B 32 20 8 55 14 30 1X30 125 | M26 | 10 | 4X10 | 41 | 124 | 75
WRGT 10658 40 65 20 | 2X20 | 125 5X10

WRGT 1075B 45 75 30 1X30 | 225 6X10

WRGT 1085B 50 85 30 2X30 12.5 7X10

WRGT 2035B 18 35 28 1X28 35 1X15

WRGT 20508 30 50 43 1X43 35 2X15

WRGT 2065B 40 65 30 1X30 | 175 3X15

WRGT 2080B 50 30 12 80 22 45 1X45 | 175 | M3 15 | 4X15 6 20 | 10
WRGT 20958 60 95 30 2X30 | 17.5 5X15

WRGT 2110B 70 110 45 1X45 | 325 6X15

WRGT 21258 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 31058 60 105 50 1X50 | 275 3X25

WRGT 3130B 75 40 16 130 30 75 1X75 | 275 | M4 | 25 4X25 | 75 | 284 | 15
WRGT 3155B 0 155 50 2X50 | 27.5 5X25

WRGT 3180B 105 180 75 | 1X75 | 525 6X25

WRGT 32058 130 205 75 2X75 | 27.5 7X25

- PALN Cross Roller Guide Way
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Max. stroke
—
— -
% : [ L n
Lo | T é
Precision : 4C Precision : 4D _ &
Unit:im B3
Dimensions of the side ?,L";ﬁ}?;"gfﬁ;?ﬁ,ﬁg;ﬁ e Basicload rating ~ Precision im )
©
Dynémic Stgtic Model No. =
0 ()
Wi m  dXDXh oy v 4 4 =
<
18 | - | 35| 046 | 061 2 4 WRGT 10258
25 = 5.0 0.63 0.92 2 4 WRGT 10358
38 25 35 0.95 1.53 2 5 WRGT 10458
75 | 4 | 66 | M2 25X4.1%22 48 | 29 | 35 | 109 | 184 | 2 5 WRGT 10558
55 | 31 | 50 | 123 | 214 | 2 5 WRGT 10658
65 | 35 | 50 | 150 | 275 | 2 5 WRGT 10758
75 | 40 | 50 | 163 | 306 | 2 5 WRGT 10858
25 - | 50 | 084 | 108 | 2 4 WRGT 20358
35 - |75 | 117 | 163 | 2 4 WRGT 20508
55 | 33 | 50 | 146 | 217 | 2 5 WRGT 20658
ns| 6 | 120 | m2 35X6X32 70 | 40 | 50 | 201 | 325 | 2 5 WRGT 20808
8 | 45 | 50 | 227 | 379 | 2 5 WRGT 20958
9% | 50 | 75 | 252 | 434 | 2 5 WRGT 21108
10 | 55 | 75 | 276 | 488 | 2 5 WRGT 21258
40 - | 75 | 271 | 367 2 5 WRGT 30558
68 | 43 | 60 | 406 | 611 2 5 WRGT 30808
9 | 55 | 75 | 468 | 7.3 3 6 WRGT 31058
55| 8 | 160 | M2 45X75X42 15| 65 | 75 | 58 | 978 | 3 6 WRGT 31308
140 | 95 | 75 | 698 | 122 3 6 WRGT 31558
165 | 8 | 75 | 805 | 147 3 6 WRGT 31808
19 | 90 | 75 | 857 | 159 3 6 WRGT 32058
1N = 0.102kgf

Cross Roller Guide Way ARk -
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Cross Roller Guide Way

l WRGU Series

An example of the composition of model name & number

Model No.
Length of table
No symbol - Standard specificatoin /E-Special processing specification

% For other sizes and specifications than those in the table of dimensions,
please contact us.

Main dimensions Dimensions of the table surface
ModelNo.  wax. width "V Height . Mass Z?;;Eﬁ;‘;fnﬁ?; Side attachment tap position
stroke W t:fc; w01 - (kg) G S B nmXFi G G K b1 t1 SiXg
WRGU 1025 12 25 | 0.08 - 1X10 25
WRGU 1035 18 35 | 0.11 1X10 2X10 4.5
WRGU1045 | 25 45 | 015 2X10 310 6
WRGU 1055 32 30 :gi 17 | 55 [0.18 [184] 3X10 |125| M2 | 10 | 4X10 | 75| 7.5 |65 12 | 25| M2X4
WRGU 1065 40 65 | 0.21 4X10 5X10 8.5
WRGU 1075 45 75 | 0.24 5X10 6X10 "
WRGU 1085 50 85 | 0.27 6X10 7X10 135
WRGU 2035 18 3B |02 - 1X15 3
WRGU 2050 30 50 |0.26 1X15 2X15 4.5
WRGU 2065 40 02 65 034 2X15 3X15 7
WRGU 2080 50 | 40 04 21 | 80 | 042 25| 3X15 | 17.5| M3 | 15| 4X15 | 10 | 95 |7.5| 16 | 3.4 | M2X4
WRGU 2095 60 9% | 05 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 8 | 08 1X25 2X25 10.5
WRGU 3105 60 105 | 1.03 2X25 3X25 15.5
WRGU 3130 75 60 | 01| 28 | 130 | 1.26 | 39 | 3X25 [275| M4 | 25 | 4X25 | 15 |20.5| 10 | 40 | 55 | M3X6
WRGU 3155 90 155 | 1.49 4X25 5X25 255
WRGU 3180 | 105 180 | 1.72 5X25 6X25 30.5
WRGU3205 | 130 205 | 1.95 6X25 7X25 30.5

- pAVE Cross Roller Guide Way
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Max. stroke
= 5 H L ‘F; | o
o
Precision : 4C Precision : 4D a
Unit:mm &3
Dimensions of the side Dgg’t‘iﬁ)‘ﬁ’ggg:fhﬁgﬁtﬂ%‘fe& Basic load rating Predisionmm g
Dynamic  Static Model No. g_
C Co )
<
18 - - 046 | 0.61 2 4 WRGU 1025
28| - - 063 | 092 2 4 WRGU 1035
38| - - 095 | 153 2 4 WRGU 1045
I 55 255X4.1X25 4.1 9 | M2 | 22 | 48 | 28 = 35| 109 | 1.84 2 5 WRGU 1055
58 | 38 = 123 | 214 2 5 WRGU 1065
68 | 48 - 150 | 275 2 5 WRGU 1075
78 | 58 - 1.63 | 3.06 2 5 WRGU 1085
25 - - 084 | 1.08 2 4 WRGU 2035
40 - - 117 | 1.63 2 4 WRGU 2050
55 - - 146 | 217 2 5 WRGU 2065
14 |65 35X6X35 60 | 11 | M3 | 30 | 70 | 40 - 5 201 | 325 2 5 WRGU 2080
85 | 55 = 227 | 379 2 5 WRGU 2095
100 | 70 = 252 | 434 3 6 WRGU 2110
15| 85 - 276 | 4.88 4 6 WRGU 2125
35 = = 2.71 3.67 2 5 WRGU 3055
60 - - 406 | 6.11 2 5 WRGU 3080
85 - - 468 | 7.33 3 6 WRGU 3105
185 | 9 45X75X5 75 | 145| M4 | 40 | 110 | - - 10 | 586 | 9.78 3 6 WRGU 3130
13| = 85 6.98 | 122 3 6 WRGU 3155
160 | - | 110 8.05 | 14.7 3 7 WRGU 3180
185 | 85 | 135 857 | 159 3 7 WRGU 3205
1N = 0.102kgf
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C

ross Roller Guide Way

l WRGU Series

An example of the composition of model name & number

Model No.

Length of table
No symbol - Standard specificatoin /E-Special processing specification

% For other sizes and specifications than those in the table of dimensions,
please contact us.

Main dimensions

Dimensions of the table surface

Model No. ax. Width"® <™ ength Mass Z(t)tsalgﬁ;:migls Side attachment tap position
soke W, L (k) B nXF G S B mXf G G: b1 b2 t t
WRGU 4085 50 8 | 1.5 = 1X40 10.5
WRGU 4125 75 125 | 23 1X40 2X40 18.0
WRGU4165 | 105 165 | 3.1 2X40 3X40 230
wravazos | 135 | | P s | 38 | ] ww [PPM P | s |20 ws | 0] O] 7| W
WRGU4245 | 155 %45 | 46 4440 5X40 3
WRGU4285 | 185 285 | 5.3 5X40 6X40 430
WRGU 6110 60 110 | 3.2 - 1X50 16.0
WRGU 6160 95 160 | 4.6 1X50 2X50 235
WRGU6210 | 130 210 | 6.0 2X50 3X50 31.0
WRGU6260 | 165 | 100 | 45 | 260 | 7.4 | 63 | 3X50 | 55 [ M6 | 50 | 4X50 | 300 [ 385| 60 | 92 | 8 | 15| M4X8
WRGU6310 | 200 310 | 87 4X50 5X50 46.0
WRGU6360 | 235 360 | 101 5X50 6X50 535
WRGU6410 | 265 410 | 1.5 6X50 7X50 635
WRGU9210 | 130 210 1120 - 1X100 270
WRGU9310 | 180 310 | 17.6 1X100 2X100 520
WRGU9410 | 350 410 | 23.2 2X100 3X100 17.0
WRGU9510 | 450 510 | 288 3X100 4X100 17.0
WRGU9610 | 550 | 145 | 60 | 610 | 34.4 | 96 | 4X100 | 105 | M8 | 85 | 5X100 | 550 | 170 | 90 | 135| 11 | 20 | M4X8
WRGU9710 | 650 710 | 40.0 5X100 OX1007X 17.0
WRGU9810 | 750 810 | 456 6X100 100 17.0
WRGU9910 | 850 910 | 51.2 7X100 8X100 17.0
WRGU91010 | 950 1010 | 56.8 8X100 9X100 17.0

- PAL:M Cross Roller Guide Way
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Max. stroke
N Lo
) = g
o
Precision : 4C Precision : 4D a
P
S— : - =
Dimensions of the side TS ‘;H:fhtr’ﬁ;ﬁtsﬂﬁe& position of gagie 1oad rating Precision mm g
Dynamic Static Model No. g_
C Co )
T H dXDXh Di mi mz B2 fi W (kN) JCc 4D =
<
65 - - - 10 | 592 | 810 2 5 WRGU 4085
80 - - - | 225|885 | 135 2 6 WRGU 4125
120 - - - [225| 115 | 189 2 7 WRGU 4165
24 1105 55X9.5X6 95| M4 | M4 | 60
160 | 80 = - | 225 140 | 243 2 7 WRGU 4205
200 | 120 = - |25 164 | 29.7 2 7 WRGU 4245
240 | 160 - - | 225|187 | 351 2 7 WRGU 4285
0 - = = 10 | 164 | 227 2 6 WRGU6110
140 - - - 10 | 205 | 30.2 2 6 WRGU 6160
19 | - 9N - 10 | 282 | 454 2 7 WRGU 6210
31 13 TX1X7 1 | M5 | M5 | 60 | 240 - 140 | - 10 | 354 | 60.5 2 7 WRGU 6260
- 1190 | - 10 | 388 | 680 2 8 WRGU 6310
340 | 140 | 240 | - 10 | 454 | 832 3 8 WRGU 6360
190 | 290 | - 10 | 51.7 | 983 4 8 WRGU 6410
100 = = = 55 | 523 | 758 3 7 WRGU 9210
200 = = = 55 | 81.1 | 133 3 7 WRGU 9310
300 | - 100 | - 55 | 81.1 | 133 4 8 WRGU 9410
400 | - 200 | - 55 1987 | 17 4 8 WRGU 9510
431 16 9X14X9 14 | M8 | M6 | 90 | 500 | 100 | 300 | - | 55 | 115 | 209 4 9 WRGU 9610
600 | 200 | 400 | - 55 | 131 | 246 4 9 WRGU9710
700 | 300 | 500 | 100 | 55 | 139 | 265 5 10 WRGU 9810
800 | 400 | 600 | 200 | 55 | 155 | 303 5 10 WRGU9910
900 | 500 | 700 | 300 | 55 | 169 | 341 5 10 WRGU91010

1IN = 0.102kgf
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Cross Roller Guide Way

l WRGU-AC Series

An example of the composition of model name & number

Model No

Length of table

AC2-Cage anti-creep type

No symbol-Standard specification /E-Special processing specification

% For other sizes and specifications than those in the table of dimensions,
please contact us.

Main dimensions Dimensions of the table surface
Model No. W ) R, Height Lot [l z%ﬂﬂﬁ%gaﬁgls Side attachment tap position
stroke W  tolerance e L (k) b
: B mF G S BI nlXFI Gl G2 bl 2 1 t2 SIXQ
WRGU3055AC2| 24 55 | 0.57 = 1X25
WRGU3080AC2| 55 80 |0.80 1X25 2X25
WRGU3105AC2| 67 105 | 1.03 2X25 3X25
WRGU3130AC2| 78 | 60 £0.1 28 | 130 | 1.26 |39 |3X2%5 |27.5[M4 | 25| 4X5| 6 [31| 6 |31 6 |31] 6
WRGU3155AC2| 90 155 | 1.49 4X25 5X25
WRGU 3180AC2| 102 180 | 1.72 5X25 6X25
WRGU3205AC2| 113 205 | 1.95 6X25 TX25
WRGU6110AC2| 53 110 | 32 = 1X50
WRGUG6160AC2| 78 160 | 4.6 1X50 2X50
WRGU6210AC2| 140 210 | 6.0 2X50 3X50
WRGU6260AC2| 165 | 100 | %0.1 45 | 260 | 7.4 |63 |3X50 | 55 |M6| 50| 4X50 | 95|52 |95 (52(95|52| 95
WRGU6310AC2| 190 310 | 87 4X50 5X50
WRGU6360AC2 | 252 360 | 10.1 5X50 6X50
WRGU6410AC2 | 296 40 | 11.5 6X50 7X50

- PALW Cross Roller Guide Way
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Gi ni x Fi G h
Gz_‘r a_Gz mi%‘*
, , | I pl=
]l ! ! T3
é 15 é o sl —
L & & @ = =
o @ & & = ala éi: T T E‘I
£
& & & @ =24
S Sixl t ‘tz
G n)lf F G T TH
M
Max. stroke
beooooo o
sxull — ‘ | o
|| wn
Precision : 4C Precision : 4D . 2
Unit:mm &4
e}
Dimensions of the side D'm&gg?;g;msﬁ& Basicloadrating ~ Precision mm g—
®
Dynamic Static Model No. §
dXDXh DI ml m2 B2 f1 Co <
(GO ()
3 = = 6.53 | 937 2 5 WRGU 3055AC2
60 = = 820 | 1250 | 2 5 WRGU 3080AC2
) = = 1127 | 1875 | 3 6 WRGU 3105AC2
185 9 45X75X5 | 7.5 |145| M4 | 40 | 110 | - = 10 | 1412 [ 2500 | 3 6 WRGU 3130AC2
135 | - 85 1681 | 31.25| 3 6 WRGU 3155AC2
160 | - | 110 1938 | 3750 | 3 7 WRGU 3180AC2
185 | 85 | 135 21.86 | 4375 | 3 7 WRGU 3205AC2
0] = = 289 | 390 2 6 WRGU6110AC2
140 | - = 432 | 650 2 6 WRGU 6160AC2
10 | - 90 499 | 780 2 7 WRGU 6210AC2
31| 13 TX11X7 1M | M5 | M5 |60 | 2400 | - | 140 | 60 | 625 | 1040 | 2 7 WRGU 6260AC2
2 | - | 190 744 11300 | 2 8 WRGU 6310AC2
340 | 140 | 240 80.1 | 1430 | 3 8 WRGU 6360AC2
390 | 190 | 290 857 [ 1560 | 4 8 WRGU 6410AC2
1N = 0.102kgf

Cross Roller Guide Way A4 -
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Curved Cross Roller

Guide Way

Contents

Structure and Features of Curved Cross-Roller Guideway 220

Precision 221
e
3
o

Life Calculation 21 B
3
)

Installation 222 g
=
2

Precautions for Use 224

Curved Cross Roller Guide Way



D o—————————

Curved Cross Roller Guide Way

1. Structure and Features of Curved Cross—Roller Guideway

The curved cross-roller guideway of WON is a non-cyclic, curved motion bearing with low
friction. Use high-precision optical measuring equipment to change the slope without chang-
ing the center of rotation or when an accurate slope is required.

The WON Curved Cross-Roller Guideway CRG type consists of a curved track bed with a V-groove
of precisely grinding curves and a curved roller cage. The WON Curved Cross—Roller Guide CRGF
type is a precisely ground V groove with a curved surface, flat installation surface, and a curved
roller cage. Since the motor does not circulate, there is almost no change in the friction resistance,
and very low friction resistance allows for a curved motion.

1) Low friction resistance and fine motion
V grooves are precisely ground and the friction resistance is very low, using a precision roller. There is
only slight variation in static and dynamic friction resistance, enabling fine and accurate curved motion.
2) Low noise
There is no noise as the rolling element does not circulate. In addition, the curved roller cage supports
the rollers at regular intervals, providing smooth driving without any sound of contact between the rollers
3) High load capacity
Precision rollers are used as a rolling element, which is more rigid and has a considerable load capacity
than the ball.

4) Convenient installation
The CRGF-type installation surface is flat, so there is no need for complicated machining of the table and
base during installation. As a result, processing costs can be significantly reduced.

5) Equal center of rotation
The V groove is precisely ground and has an accurate center of rotation.

Curved rail Curved rail

Stopper bolt Curved roller cage Stopper bolt

Curved roller cage

Figure 1. CRG-Type Structure Figure 2. CRGF-Type Structure

- pyI0l Curved Cross Roller Guide Way
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Precision

1) Precision of CRG type

Table 1. Precision Unit: mm B u—r@
Model Number Precision
CRG2050- 61
CRG2050- 78 < = A
CRG2050- 96
CRG2050- 50 ;
CRG2050- 68 A H
CRG2060- 60 (A]
CRG3070- 70 0 (] (e]
CRG3070- 87
CRG3070- 90 Figure 3. CRG-Type Precision
CRG3070- 96
CRG3070-110

CRG3070-122
CRG3070-136 e
CRG3100-160

2) Precision of CRGF type m

Table 2. Precision Unit: mm I H
e e

Difference betweenDifference between

o
=
5
2
@
o
(@]
S
5]
(2]
(%]
Po)
S
o
@
o
(=%
g
)
=
Q
<

Aand B EandF {
o <|
MOGEENUMBES Difference betweenDifference between| 1

Cand D Hand | LF [
CRGF2050-87

CRGF3070-110 10 10 Figure 4. CRGF-Type Precision
Life Calculation

You can obtain the rated operating life of the curved cross roller guideway using the following equation.

9 fr 10 L : Rated operating life Rotating angle —1-
L:?x(f—xF)3x106 § : Rotating angle (°)

v C 1 Basic dynamic rating load (N)

P: Applied load (N)
Operatingfetime fT : Temperature coefficient
L X106 fw : Load coefficient %
Lh = 50Xn Lh‘I Operating life timg(h) . m

n : Number of revolutions per minute

Curved Cross Roller Guide Way Al -
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Curved Cross Roller Guide Way

I installation

1) Precision of mounting surface

The precision of mounting surfaces 1, 2, 3, and 4 di-
rectly affects the precision of curved motion (Figure 5).
To optimize the performance of the WON curved
cross roller guideway, the installation surface must be
machined precisely.

2) Installation method
1) Remove debris from the mounting surface of the
table and bed.

2) Apply low viscosity oil to the V groove.
Tighten the bolts with regulated torque by keeping
track 1, 2 and 3 of Figure 6a in close contact with the
mounting surface. (Table 3)

3) Secure the gap to push the roller cage into the side
by temporarily fastening track 4 in Figure 6a.

4) Remove the stopper on one side of the rail and in
sert the roller cage as shown in Figure 6¢.

5) Reseat the stopper.

6) Center the roller cage by moving the table left and
right (in the direction of the stroke).

7) Install the dial gauge on the side of the table in the
reference plane. (Figure 6d)

8) Move the table to one end of the stroke and tighten
the adjustment bolt slightly. (Figure 6e) Adjustment
bolts outside the roller cage should not be tightened

in this case.

9) Move the table to the opposite end of the stroke
and tighten the adjustment bolt slightly. (Figure 6f)
Adjustment bolts outside the roller cage should not
be tightened in this case.

Curved Cross Roller Guide Way

Figure 5. Accuracy of Mounting Surface

d
@
O
Fix Curved Rail D-®
b

L5

Temporary Attach Curved Rail ®

T

Insert Curved Roller Cage

;

adjustment

Dial Position
bolt
adjustment
side
-

Figure 6. Installation Method
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10) Move the table to the center and tighten the ad

i i i Adjustment (@) X
justment bolt slightly. (Figure 6g) e OJ\LtJSS t”c:eb'je 2

11) Repeat steps 8) through 10) until there is no space tightened /l
between the table and the roller cage. Be careful
not to apply excessive pre—load Curved roller cage position

f

12) Tighten the adjustment bolts evenly with a torque X, o)
wrench.

13) Fastening bolts on track 4 in the same way as 8) 3,%7[
through 10) AdeStment bolt tlghtenlng while mov Curved rpller cage
ing the table. position

g X e} X

Figure 5. Accuracy of Mounting Surface Unit : N-m I
Size Clamping torque
M2.5 05 Curved roller cage position
M3 1 O: Adjustment bolts can be tightened
. X : Do not tighten the adjustment bolts

Figure 6. Installation Method

3) Design of Installation Surface

The curved cross-roller guideway is fitted with the reference plane of the track band in contact with the corner
of the mounting surface. The corners shall be relaxed as shown in Figure 7 to avoid interfering with the reference
corners of the track. Alternatively, the corners shall be rounded as shown in Figure 8 and within the prescribed
radial dimensions of Table 4.

]

Figure 7. Corner Machining Figure 8. Corner Round

(@]
c
S
<
0]
o
(@]
=
o
@
0
e
S
o)
o
o
<,
G,
[0)
=
)
<

Table 4. Edge Radius Maximum Unit: mm
CRG2 CRGF2 0.05
CRG3 CRGF3 0.1

Curved Cross Roller Guide Way [P¥X] -
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urved Cross Roller Guide Way

Precautions for use

1) Lubrication
V grooves are precisely ground and the friction resistance is very low, using a precision roller.
There is only slight variation in static and dynamic friction resistance, enabling fine and accurate
curved motion.

2) Dust protection
If foreign substances enter the WON curved cross roller guideway, they may affect precision and life
expectancy and should be protected by a cover in poor conditions

3) Driving Environment
The recommended operating temperature of the WON curved cross roller guideway is -20°C to 80°C.

4) Mediation
Improper installation surfaces or poor pre-load adjustment can result in reduced precision and
reduced lifespan.

5) Roller Cage Slip
For WON curved cross roller guides, roller cages may slip under high speed motion, vertical use,
load imbalance, and vibration conditions. It is recommended that you set the rotation range with
sufficient margin and avoid excessive pre-load. It is also recommended that the roller cage returns
to the center by moving the table several times to the maximum stroke at regular intervals

6) Stopper
Stoppers are installed at both ends of the track, but only for preventing separation of the roller cage
and the stopper of the table must be installed separately outside.

7) Handle with care
Dropping the WON curve cross roller guideway may damage the V groove orbital surface of the
rolling element. This can lead to poor precision as smooth exercise is not possible. Please handle
the product carefully.

8) Use the same set
Since the four tracks are precisely combined in one set, combining them with other sets of track
can result in reduced precision

9) Allowable Load
If smooth and high precision is required, be sure to use it within the allowable load.

- pyZ W Curved Cross Roller Guide Way
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Curved Cross Roller Guide Way

flcrG Type

An example of the composition of model name & number

CRG2 | [050 —Lsé[—
4

Model No

Length of race rail

Radius from rotation center
Number of rollers

Roller ~ Number

. Major dimensions
diameter of rollers J

Model No. R;tﬁgé” D Ri R:
mm mm
CRG2050-61 | +3° 12 50 61 64 58 12
CRG2050-78 | #5° 10 50 78 8] 75 12
CRG2050-96 | +4° 10 50 % 99 23 12
CRG2050-50 | +I5° 2 9 50 50 53 4 15
CRG2050-68 | +I1° 9 50 68 7 65 15
CRG2060-60 | +10° 12 60 60 63 57 15
CRG3070-70 | +7° 12 70 70 74 66 18
CRG3070-87 | +7° 12 70 87 91 83 18
CRG3070-90 | +7° 1 70 90 94 86 18
CRG3070-96 | +4° 12 70 9% 100 92 18
CRG3070-110 | +10° ’ 10 70 110 114 106 18
CRG3070122 | +5° 1 70 122 126 18 18
CRG3070-136 | +4° 9 70 136 | 140 132 18
CRG3100-160 | +10° 14 | 100 | 160 | 164 | 156 18
1IN = 0.102kgf

- I Curved Cross Roller Guide Way
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Kep aping 4a)|0y SS04D) panIn)

Major dimensions Basic load rating

MP N E S T Dyramic Stati (“QZZB Model No.

mm mm mm (N (N)
55 | 3x10 10 3 | M25| 15 |483°| 1,450| 2,820 | 940 51 CRG2050- 61
55 | 3x10 10 3 | M25] 15 |37.3°| 1,360| 2,420| 810 51 CRG2050- 78
55 | 3x10 10 3 | M25] 1.5 |30.1°| 1,050| 2,440| 810 51 CRG2050- 96
7.25| 3x125 | 6.25 M3 | 1.5 |58.6°| 1,030| 1,910| 640 63 CRG2050- 50
7.25| 3x125 | 6.25 M3 | 1.5 |422°| 960 | 1,910| 640 63 CRG2050- 68
7.25| 3x125 | 11.25 M3 | 15 | 60° | 1,450 2,810 | 940 75 CRG2060- 60

85 | 3x15 | 125
85 | 3x15 | 125
85 | 3x15 | 125
85 | 3x15 | 125
85 | 3x15 | 125
85 | 3x15 | 125
85 | 3x15 | 125
85 | 5x15 | 125

M3 | 1.8 | 59° | 3,160 6,380 2,130 | 142 CRG3070- 70
M3 | 1.8 |46.7°| 3,060 6,570 | 2,190 | 142 CRG3070- 87
M3 | 1.8 | 457 | 2,570| 5,570 1,860 | 141 CRG3070- 90
M3 | 1.8 |42.17| 2,540 | 6,680 | 2,230 | 141 CRG3070- 96
M3 | 1.8 |36.5| 2,440 5,620| 1,870 | 141 CRG3070-110
M3 | 1.8 |32.87| 2,320 | 5,640| 1,880 | 137 CRG3070-122
M3 | 1.8 |129.3°| 1,780 | 4,520| 1,510| 137 CRG3070-136
M3 | 1.8 |36.47| 2,920 7,930| 2,640 | 203 CRG3100-160

IN = 0.102kgf

Curved Cross Roller Guide Way w4 -

|0 |0 |O|O ||| |0 | O O | O |0 | O

N NN
wwwwwwwwmmm




D o—————————

Curved Cross Roller Guide Way

l CRGF Type

An example of the composition of model name & num

CRGF2 | [050|—]50 —
4

Model No

Length of race rail

Radius from rotation center
Number of rollers

Rotaion Roller Number 5 c g
— Major dimensions
range diameter  of

Model No. D rollers H:

CRGF2050-87 |[+6°| 2 | 10 50 87 84 895 | 895 815 75 75

CRGF3070-110 |£10°| 3 | 10 70 70 106 114 1145 | 1005 | 128 125

- pYEW Curved Cross Roller Guide Way
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Major dimensions Basic load rating
MxP N E S1 f G T 8 bynamic Static Model No.

Kep apino )10y S04 panIn)

0
mm mm mm mm mm mm (N) (N)
15| 7.25|3x125|6.25| 25 |M2.5] 4 | 3 | 2 |33.37 1,130/ 2,420/ 810 | 67 CRGF2050- 87

18| 85 |3x15|125| 3 | M3 | 7 |35| 1.7(37.1° 2,440 5,620/ 1,870| 189 | CRGF3070-110
IN = 0.102kgf

Curved Cross Roller Guide Way [¥E] -
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Super Ball Bushing

Features of Super Ball Bushing

WON ST localized super ball bushing for the first time in Korea. WON Super Ball Bushing with heavy load &
self-aligning type has significant features as follows.

1. 27 times longer service life

(3 times more load capacity) life  Load capacity
@%  GX

WON Super Ball Bushing has about 3 times more dynamic
load rating capacity than a general ball bushing with the same
specifications. Therefore, its travel life is 27 times longer.

- The plate of a super ball bushing is made of the special steel
with heat treatment. The precisely polished raceway of a
ball is designed to be a fewer larger than diameter of the ball
:gacgder to be suitable for rolling motion of the ball and high . WON Super Ball Bushing

- The 0.5° self-aligning function helps to make even distribution of D General Super Ball Bushing
ball load and to prevent partial intensive pressure that causes
a shortened service life.

Table 1. Comparison of life and load capacity

2. 0.5"Self-aligning

The outer side of the plate of WON Super Ball Bushing is
curved so as to have 0.5 ° self-aligning function in the
direction of shaft length. This function helps to absorb the
increased pressure between the corner of a ball bushing and
a shaft, which is caused by inconsistence between the center
lines of the ball bushing and the shaft, and thereby to distribute
evenly load on each ball. In addition, it helps to make a ball
easily come in and out of the load-carrying area and thus
supports smooth running.

(It is recommended to design a system composed of two
shafts, each of which has two ball bushings.)

3. Compatibility
WON Super Ball Bushing is classified into Asia Series (SB)
and Europe Series (SBE). SB Series has compatibility, since

its installation dimensions are equal to those of general ball
bushing products used domestically.

4. Fast speed and acceleration

A super ball bushing supports 3m/sec of velocity and 150m/
sec’ of acceleration without shortening its service life.

Figure 2. 0.5° self-aligning

- PRYA Super Ball Bushing
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5. Easy adjustment of gap

When the bearing plate in the radial direction is installed in
the housing making it possible to adjust clearance, it is easy
to adjusta gap in the radial direction in order for precise travel
without runout.

- Zero gap adjustment
After WON Super Ball Bushing is installed in the housing
supporting clearance adjustment, insert a shaft. Adjust the
gap with an adjustment screw until you feel a tiny resistance
at the time of turning the shaft.

- Preload
To apply preload, set a shaft, which is smaller as many as a

preload level ( 1) than the shaft (diameter: d) to be used, to Figure 3. Gap adjustment

zero gap.

6. Reduction in installation cost

The self-aligning function of a super ball bushing helps to absorb inaccurate processing or inaccuracy of
installation and thus to drive smoothly. Therefore, it saves installation time and cost.

7. Smooth driving

The self-aligning function makes it easy for a ball to enter in the load-carrying area. Since the outer sleeve
and retainer are made of light and anti-wear polyamide, it supports smooth driving with low inertial force
and noise. In the condition of oil lubrication without any seal, the maximum coefficient of friction is 0.001.
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8. Available temperature

If a super ball bushing is used at above 100°C, it shortens its service life.
(Figure 6. See the temperature factor in the calculation of life.)

;
[0 | : Wessssscasdtl
. T
- - — - | - - — - o
©
SS90 222 =l WSS9 il
Zero gap adjustment Preload

Figure 4. Zero gap and preload
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Types of Super Ball Bushing

1. Asia Series

@

SBBearing

>

SBO Bearing

SH-A Block

SHO Block

 BEZN superBallBushing
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2. Europe Series

(

SBE Bearing SBEO Bearing CS Block CS-ABlock

ARGE

CSW Block CSW-A Block CSO Block CSO-A Block

CSOW Block CSOW-A Block
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3. Inch Series

SBA Bearing SBAO Bearing

Super Ball Bushing PEE] -
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Life of Super Ball Bushing

A linear motion system has rolling linear motion by bearing load. For this reason, the raceway surface
and a rolling element of the system have repetitive stress all the times. Accordingly, if the system reaches
a certain travel distance, its raceway or rolling element surface faces a fatigue crack and a scale-like
shape appears on part of the surface. Such a phenomenon is called flaking.

Life of a linear motion system refers to a total travel distance until the initial flaking arises on the raceway
surface or a rolling element.

1. Basic dynamic load rating (C)

Basic dynamic load rating refers to the load with a constant direction and size, which makes it possible for
90% in one group of linear motion systems to run 50km without any material damage caused by fatigue
when each one of the systems runs under the same condition. A value of basic dynamic load rating is
described in the table of dimensions.

2. Hardness factor (fH) 10
If a ball bushing has a low hardness factor of shaft, o g'z
its life is shortened. g 07
s s 06
L= (S tefrefo)- 50(km) | °
203
L :Running distance life (km) 3 02
C :Basicdynamicload rating N) T o
T :Basicdynamic rated torque (N-m) 60 50 40 30 20 10
P Apphed load (N) Raceway surface hardness HRC
i :Hardness factor (SeeFigure5.) Figure 5. Hardness factor
fr ‘Temperaturefacto (SeeFigure6.)
o :Load direction factor (SeeFigure 8.)
1.0
L . 103 . 0.9
Lh=——=—(hr) 2 o8
2X s X N1 X60 g o7
Lh :Rating life (hr) éf 06
L :Running distance life (km) T s
{s :Strokelength (m)
m: Number of strokes per minute (opm) 100 150 200 250

Temperature of linear motion system C

Figure 6. Temperature factor

- pX{:@ Super Ball Bushing
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3. Temperature factor (fT)

If a super ball bushing is used at above 100 °C, it shortens its e Ll
service life. (Figure 6.)

t /Mi" ] /Max
4. Load direction factor (fD) )
The values of the basic load rating C and Co, shown inthe 6
table of dimensions, mean the values when the load

direction is the ‘min’ position (Figure 7). The values of
Cand Co are changed differently depending on a load
direction, as shown in Figure 8. Figure 7. Load direction and load capacity

SB20 SB25 SB30 SB40 SBS0
SBE20 SBE25 SBE30SBE40 SBESO

%)
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(5]

270

SBO16 SBO20 SBO25 SBO30 SBO40 SBOSO
SBEO16 SBEO20 SBEO25 SBEO30 SBEO40 SBEOSO0

Figure 8. Load direction and factor

5. Basic static load rating (Co)

Basic static load rating refers to the load with a constant direction and size in the condition where the total
permanent deformation of the rolling element and raceway surface is 0.0007 times more than diameter
of a ball aselasticity of the contact part with maximum stressis out of its limit. If inertial force exceeds basic
static load rating in the condition of vibration, impacts, or fast velocity, a super ball bushing fails to have
smooth linear motion and shortens its service life greatly. Be careful.

Super Ball Bushing k¥4 -
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Super Ball Bushing

6. Housing and shaft tolerance

To use WON Super Ball Bushing, it is necessary to prepare a housing. The tolerance of inside dimeter of
the housing affects precision and life of the device. For the housing and shaft tolerance of WON Super Ball
Bushing, see Tables 2to 7.

- Housing tolerance

Table 2. Asia Series Unit:mm

Model No. SB 16 SB 20 SB 25 SB30
45 60

Table 3. Europe Series Unit:mm
Model No. SBE 16 SBE 20 SBE 25 SBE 30

Table 4. Inch Series Unit :inch
Model No. SBA 4 SBA 6 SBA8 SBA10 SBA12 SBA16

. 1.5625 2 2.375
+0.0007 +0.0008 +0.0010 +0.0012
0 0 0 0
- Shaft Tolerance
Table 5. Asia Series Unit:mm

Model No. SB 16 SB25 SB30

30 40

Table 6. Europe Series Unit : mm
Model No. SBE 16 SBE 20 SBE 25 SBE 30

Table 7. Inch Series Unit :inch
Model No. SBA 4 SBA 6 SBA8 SBA10 SBA12 SBA16 SBA20 SBA24
1.5

-0.0004
-0.0010

- pX1:W Super Ball Bushing
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WON

As for WON Super Ball Bushing, good to use a jig in order for housing fitting. In this case, be careful not to
impose any pressure on a retainer or seal. For shaft fitting, required to get corner of a shaft chamfered,
and careful not to make Won Super Ball Bushing tilted in assembly.

Life shortening in a short distance

In a short stroke distance, life of a shaft is shorter than that of a ball bushing. Possible to shorten a
service life up to about 70% depending on a stroke distance.
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l SB Series

Asia Series Super Ball Bushing

Closed type

No seal

30’

30’

uper Ball Bushing

Model No.

Sealonone
side

Sealson
both sides

Unit:mm

Main dimensions . Basic load rating
Diameter No. of

ofshaft ball Dynamic Static W?g)ht
D1 B d rows C Co &
(N) (N)

SB 16 | SB 16U | SB 16UU | 28 27 37 | 265 | 1.6 16 5 | 1240 K 800 | 34
SB20 | SB20U | SB20UU| 32 | 30.5| 42 | 30.5 1.6 20 6 | 2280 | 1400 | 98
SB25 | SB25U | SB25UU | 40 | 38.5| 59 | 44 | 1.9 | 25 6 | 3980 | 2465 | 120
SB 30 | SB 30U | SB 30UU | 45 43 64 | 48 | 1.7 | 30 6 | 4420 | 2800 | 148
SB 40 | SB 40U | SB 40UU | 60 58 80 | 60.9| 2.05| 40 6 | 8980 | 5460 | 314

2NN supergallBushing

N = 0.102kgt




WON ST CO., LTD. WDN

l SBO Series
Asia Series Super Ball Bushing

OpenType

H

Unit:mm
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Model No. No. Basicload rating

Angle Demeter - of . . Weight
Sealonone Sealson g S pay Dynamic Stéitlc ©

N . 0
side both sides O (N) (N)

SBO 16 | SBO 16U |SBO 16UU| 28 | 27 | 37 |26.5/ 1.6 | 11 | 60" | 16 | 4 | 1410 | 960 | 26

No seal

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 {38.5 59 | 44 | 1.9 /1125 60° | 25 | 5 | 4030 | 2540 | 100

SBO 30 | SBO 30U |SBO 30UU| 45 | 43 | 64 | 48 (1.7 | 15 | 60° | 30 | 5 | 4475 | 2890 | 122

SBO 40 | SBO 40U |SBO 40UU| 60 | 58 | 80 |60.9/2.05| 20 | 60" | 40 | 5 | 9100 | 5625 | 262

IN = 0.102kgf

Super Ball Bushing [eZ:} -



Super Ball Bushing

l SH Series
Asia Series Super Ball Bushing Block

Closed Type (Ball Bushing: 1 pc of SB series)

W 4-S, L
K. B+0.2 C+0.2
| AN |
»—I - g-
- +
O] <

Pt

Lo

4-@S,

Unit:mm

Mounting dimensions Basic load rating
Diameter Weight
Model No. ofshaft Dynamic Static "8

C K S S | C Co

NN
SH 16UU | 28 | 19 | 25 | 50 | 44 |138.532.5 9 | 36|34 | 7 |M5|4.3| 12 | 16 | 1240 | 800 | 148
SH 20UU| 32| 21 | 27 | 54| 50| 41 | 35|11 | 40| 40| 7 |[M6|5.2| 12| 20 | 2280 | 1400 | 198
SH 25UU | 40| 26 | 38| 76 | 67 |51.5| 42 | 12 | 54 | 50 | 11 | M8| 7 | 18 | 25 |3980 | 2465 | 472
SH 30UU| 45| 30| 39| 78 | 72 |59.5 49 | 15 | 58 | 58 | 10 | M8| 7 | 18 | 30 | 4420 | 2800 | 589
SH 40UU| 60| 40| 51 |[102| 90| 78 | 62 | 20| 80| 60 | 11 |[M10|8.7| 25| 40 | 8980 | 5460 | 1225
SH 50UU| 75| 52 | 61 | 122|110 [102| 80 | 25 |100| 80 | 11 |M10[8.7| 25| 50 |12965 | 7940 | 2420
IN = 0.102kgf

 BZEY superBaliBushing




l SHW Series

Asia Series Super Ball Bushing Block

Double Closed Type (Ball Bushing: 2pcs of SB Series)

WON ST CO., LTD.

WON

4-S, L
‘ C=+0.2 ‘
N il 1
=S | |
oy + i

ES T
| |
Ei0,0Z‘ 4-08S,

Mounting dimensions

Diameter

Unit:mm

Basic load rating

Model No. ofshaft Dynamic Static Weight
K S S d C Co
(N) (N)
SHW 16UU | 28 | 19 | 25 | 50 | 85(38.532.5 9 | 36|60| 7 M543/ 12| 16 | 1965 | 1600 | 308
SHW 20UU | 32 | 21 | 27 | 54| 96| 41 | 35|11 | 40|70 | 7 |M6|5.2| 12| 20 | 3615 | 2800 | 422
SHW 25UU | 40 | 26 | 38 | 76 |130|51.5| 42 | 12 | 54 |100| 11 | M8| 7 | 18 | 25 | 6315 | 4930 | 972
SHW 30UU | 45| 30 | 39| 78 | 140/59.5 49 | 15 | 58 |110| 10 | M8| 7 | 18 | 30 | 7015 | 5600 | 1180
SHW 40UU | 60 | 40 | 51 [102|175| 78 | 62 | 20 | 80 |140| 11 |[M10]8.7| 25| 40 [14255|10920| 2461
IN = 0.102kgf
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Super Ball Bushing

l SH-A Series
Asia Series Super Ball Bushing Block

Closed and Clearance Adjustment Type (Ball Bushing: 1 pc of SB Series)

4-S, W L
B+0.2

§ o

T

h+0.02

a.

4-@S. Ei0.0Z‘

Unit: mm

Mounting dimensions Basic load rating

Diameter Weight

Model No. ofshaft Dynamic  Static
D C K St S ¢ d C Co

NN

SH 16AUU | 28 | 19 | 25 | 50 | 44 38.5[325/ 9 |36 | 34| 7 |M5|4.3| 12| 16 | 1240 | 800 | 160

SH 20AUU | 32 | 21 | 27 |54 |50 | 41 | 35| 11 |40 | 40| 7 |[M6|5.2| 12 | 20 | 2280 | 1400 | 218

SH 25AUU | 40 | 26 | 38 | 76 | 67 |51.5| 42 | 12 | 54 | 50| 11 |[M8 | 7 |18 | 25 | 3980 | 2465 | 490

SH 30AUU| 45 | 30 |39 | 78 | 72 59.5/ 49 | 15 | 58 | 58 | 10 |[M8 | 7 | 18 | 30 | 4420 | 2800 | 610

SH 40AUU| 60 | 40 | 51 (10290 | 78 | 62 | 20 | 80 | 60 | 11 M10|8.7| 25 | 40 | 8980 | 5460 | 1200

SH 50AUU | 75 | 52 | 61 [122 110 |102| 80 | 25 |100| 80 | 11 |M10|8.7 | 25 | 50 | 12965 | 7940 | 2400

N = 0.102kgf

22N superBalBushing



WON ST CO., LTD. WDN

l SHO Series
Asia Series Super Ball Bushing Block

Open Type (Ball Bushing: 1 pc of SBO Series)

| 4
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Unit:mm
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Mounting dimensions Basic load rating

Diameter . .
Model No. . ofshaft Dynamic Static
D

Weight

C K &1 S2 @ d C Co
() (N)

SHO 16UU | 28 | 20 |22.5/ 45 | 45|33 | 9 | 11 | 60°|32|30|6.5/M5 12| 16 | 1410 | 960 | 124

SHO 20UU| 32 | 23 | 24 | 48 | 50 | 39| 11 | 11 | 60°/35|35|6.5/M6| 12 | 20 |2300 | 1430 | 178

SHO 25UU| 40 | 27 | 30 | 60 | 65 | 47 | 14 |12.5/ 60| 40 | 40 | 10 |M6|12 | 25 |4030 | 2540 @ 352

SHO 30UU| 45 | 33|35 |70 | 70 | 56| 15 15 | 60° 50|50 |10 |M8|18 | 30 | 4475 2890 | 507

SHO 40UU| 60 | 42 | 45 |90 | 90 | 72 | 20 | 20 | 60°| 65 | 65 [12.5|M10/ 20| 40 | 9100 | 5625 | 1055

N = 0.102kgf

Super Ball Bushing [PZiE] -
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uper Ball Bushing

l SBE Series
Europe Series Super Ball Bushing

Closed Type

30’

30’

T T T

A¥am v V. vz

AV v Vi

SN

B1
B
Unit:mm
Model No. Main dimensions Basic load rating
e Ng'ﬁ) Dynamic Static Weight
Sealonone Sealson both of shaft al
No seal side <ides D1 B: B2 d i (ﬁ) (®)
SBE 16 | SBE 16U |SBE 16UU| 26 | 24.5 | 36 2 1.4 16 5 1140 | 710 26
SBE 20 | SBE 20U|SBE 20UU| 32 | 30.5| 45 | 31.5|1.65| 20 6 2280 | 1400 | 60
SBE 25 | SBE 25U |SBE 25UU| 40 | 38.5 | 58 44 2 25 6 | 4280 | 2740 | 120
SBE 30 | SBE 30U|SBE 30UU| 47 | 46.4 | 68 52 1.6 30 6 | 5020 | 3365 | 184
SBE 40 | SBE 40U |SBE 40UU| 62 58 80 | 60.5| 2.15 | 40 6 | 8980 | 5460 | 342
SBE 50 | SBE 50U |SBE 50UU| 75 71 100 | 77.5 | 3.65 | 50 6 | 12965 | 7940 | 586
1N = 0.102kgf

R supersallBushing
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l SBEO Series
Europe Series Super Ball Bushing

OpenType

307

30’

Unit - mm
Model No. No. Basicload rating

Angle Pameter - of Dynamic  Static Weight
6 “a bal "¢ o (@

%)
(=
°
®
=
w
Q
@
=
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=5
=3
(5]

Sealonone Sealson
side both sides rows  (N) N)

No seal

SBEO 16 | SBEO 16U |SBEO 16UU | 26 |24.5| 36 | 256 [1.4| 9 |68 | 16 | 4 | 1330 | 910 20

SBEO 20 | SBEO 20U |SBEO 20UU| 32 |30.5| 45 [31.5(1.65| 9 |55 | 20 | 5 | 2310 | 1445 50

SBEO 25 | SBEO 25U |SBEO 25UU| 40 |38.5| 58 | 44 | 2 |11.5|57° | 25 | 5 | 4330 | 2820 | 100

SBEO 30 | SBEO 30U |SBEO 30UU| 47 (46.4| 68 | 52 | 1.6 | 14 | 57° | 30 | 5 | 5080 | 3460 | 154

SBEO 40 | SBEO 40U |SBEO 40UU| 62 | 58 | 80 [60.5(2.15]19.5| 56° | 40 | 5 | 9095 | 5625 | 286

SBEO 50 | SBEO 50U |SBEO 50UU| 75 | 71 | 100 |77.5(3.65|22.5| 54° | 50 | 5 | 13130 | 8175 | 486

IN = 0.102kgf

Super Ball Bushing Z:¥4 -



Super Ball Bushing

l CS Series

Europe Series Super Ball Bushing

Closed Type (Ball Bushing: 1 pc of SBE Series)

Mounting dimensions

Diameter No.of

Basic load rating

Model No. ofshaft ball Dynamic Static Weight
St S22 d rws C Co (®
(N) (N)
CS 16UU _
CS 16UU-B 26 | 22 (26553 43|42 |29|10 | 40| 26 |6.5| 13 | M6 M5 16 | 5 [1140 | 710 204
CS 20UU _
S 20UU-B 3225|3060 545034 12| 45|32|7.5|18 | M8 M6 20 | 6 |2280 | 1400 | 340
CS 25UU _
" CS 25UU-B | v 280 | 2
CS 25UU-B 40(30(39|78|67|60(40(15|60| 40| 9 | 22 |[M10 M8 25 | 6 4280 2740 | 636
CS 30uU _
" CS 30UU-B | 5|22 ] 5020 | 3365
CS 30UU-B 47 |35435/87 |79 |70 | 48|17 | 68 | 45| 9.5 M10 8 30 | 6 970
CS 40UU _
T 2|22 2 21— 8980 | 5460 | 1740
CS 40UU-B 62 | 45(54 108/ 9190 |6 86 | 58 | 11 6 M1 M10 40 | 6
wﬁ 50|66 132/113/105/ 68 |25 |108| 50| 12 | 34 M16 .| 50 | 6 12965 7940 | 2922
CS 50UU-B M12
N = 0.102kgf

 RXEY supergallBushing
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l CS-A Series
Europe Series Super Ball Bushing

Double Closed Type (Ball Bushing: 2pcs of SBE Series)

W 4-S,
K B+0.2 / . C+0.2

Unit - mm

Suiysng jjeg 1adng

Mounting dimensions Basic load rating
Diameter No. of
Model No. ofshaft ball Dynamic  Static
D h

St S22 d rws C Co
NN

CS 16AUU _
oS 16AUU-G | 26 |22(265 53| 43422910 40 26 65|13 |M6 [ 16 | 5 | 1140 | 710 | 192
CS 20AUU _
' CS 20AUU-B | o
oS 20aUU-5 | 322530/ 60| 54503412 45 |32 7.5 18 M8 20 | 6 | 2280 | 1400 | 3
CS 25AUU _
' CS 25AUU-B | — 280 | 2 632
oS 25auu_p | 4030/ 39| 78| 67 60 40|15 60 | 40| 9 |22 W10~ 25 | 6 | 4280 | 2740
CS 30AUU _
s 5020 | 3365 | 965
oS 30AUU-G| 47 |35/435/87| 79/ 70 48 17| 68 | 45 9.5 | 22 |M10/ 1 30 6
CS 40AUU _
Y e — 8980 | 5460 | 1736
oS 40AUU-G | 62|45 |54[108 9190 622286 58 | 11 | 26 |M12) i 40 | 6
CS 50AUU _
2 OPNEE 75 150 |66 (132/113/105 68 | 25|108| 50 | 12 | 34 |M16——— 50 | 6 | 12965 7940 | 2910
CS 50AUU-B M12

IN = 0.102kgf

Super Ball Bushing [PZE] -
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Super Ball Bushing

l CSW Series
Europe Series Super Ball Bushing

Double Closed Type (Ball Bushing: 2pcs of SBE Series)

Unit:mm
Main dimensions Mounting dimensions Basic load rating
jameter NO. of .
Model No. Siiete bal Dynamic sic Veight
D h b St S2 9 rws "¢ Co
(N) (N)
CSW 16 UU _
CSW 16 UU=-B 26 |22 [26.5 53 |84 422910 | 40| 64 |6.5| 13 | M6 M5 16 | 5 | 1810 | 1420 | 380
CSW 20 UU -
CSW 20 UU-B| — 4
CSW 20 UU-B 32 125|30|60(104/50 34|12 | 45|76 |7.5| 18 | M8 M6 20 | 6 | 3615 | 2800 | 640
CSW 25 uU _
— =] 1 40| 1 4 22 IM10|—— 2 1248
CSW 25 UU-B 40(30|39|78|130/60|40|15| 60| 9 9 0 e 5| 6 | 6790 | 5480
CSW 30 UU _
CSW 30 UU-B| — 1890
CSW 30 UU-B 47 | 351435/ 87 [152| 70 | 48|17 | 68 |106|9.5| 22 \M10 M8 30 | 6 | 7965 | 6730
CSW 40 UU _
"CSW 40 UU-B| — 1425510920 | 3404
CSW 40 UU-B 62 | 45|54 [108|176|90 | 62 | 22 | 86 [124| 11 | 26 [M12 M10 40| 6 0!
CSW 50 UU =
"CSW 50 UU-B| — 2058015880 | 5856
GSW 50 LUU<p| 75 |50 66 |132/224/105) 68 | 25|108|160| 12 | 34 |M16 i 50 | 6

N = 0.102kgf

- pLIUB Super Ball Bushing
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l CSW-A Series
Europe Series Super Ball Bushing

Closed and Clearance Adjustment Type (Ball Bushing: 2pcs of SBE Series)

*ﬂ ‘ c+0.2 ‘
H (]l i i
o L‘J ram & e
n ] i S SR Ul
& @ "
Ex0 02‘ g
+0. 2
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Unit:mm S
=]
Main dimensions Basic load rating G
jameter NO. Of :
Model No. R ball Dynamic Static Weight
DhEWLTFGT B Crows ¢ o @
(N) (N)
CSW 16AUU _
T T— 222655384 42(29/10| 40 | 64 | 6.5 | 1 M6
cow 18A0U8 |28 3 u5 16| 5| 1810 1420 | 364
CSW 20AUU _
— 25(30/60(104/50 .
CSW 20AUU-B 32 34/12| 45 | 76 |75 | 18 | M8 V6 20| 6 | 3615 | 2800 | 614
CSW 25AUU _
— 30| 39|78(130/60(4 1212
csw 25auu-8 | 015/ 60 | 94 | @ |22 | MI0 — =25 6 | 6790 5480
CSW 30AUU _
— | 351435/ 87152/ 70|48 . 1252
CSW 30AUU-B 47 17| 68 | 106 | 9.5 | 22 | M10 = 30| 6 | 7965 | 6730
W 40A _
COWAOA 65 |45 54 108/176| 90/62| 22| 86 |124 | 11 | 26 |Mi2 40| 6 |14255 10920 | 3310
CSW 40AUU-B M10
W 50A _
w% 50| 66/132224/105/68 |25|/108 | 160 | 12 | 34 |M16 50| 6 [20580| 15880 | 5856
CSW 50AUU-B M12
1N = 0.102kgf

Super Ball Bushing k3N -
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Super Ball Bushing

B Cs0 Series
Europe Series Super Ball Bushing

Open Type (Ball Bushing: 1pc of SBEO Series)

E+0.02 ‘
W 4-S, 4-S, L
K, B*0.2 ‘ / ‘ C+0.2 ‘
N/ U ]
o I—t ‘ i ‘ i o o b D] ‘ ‘
e 3z L o o ]
+l i } | } L +l L -
< - I < 1—-—1- U[
Hw T | o
|
P 4-S,
BType _
Unit:mm
Main dimensions Mounting dimensions Basic load rating
Diameter NO. of Weight
Model No. ofshaft ball Dynamic ~ Static @
D W L F Th B CKUDb StS ¢ rows ¢ Co &
N) N)
CSO 16UU . L=
SO 16UU—B 26 |22 265 53|43 35| 8 | 9 68740 26|6.5/13 M6 M5 16 | 4 | 1330 | 910 | 160
CSO 20UU _
T o | ¥ — 280
SO 20UU—B 32(25[30|60 54|42 10| 9 |55°|45|32|7.5/18 M8 e 20 | 5 | 2310 | 1445
CSO 25UU =
T | : — 552
S0 25008 40(30(39|78 |67 |51|13[11.557°/60|40| 9 |22 M10 ME 25 | 5 | 4330 | 2820
CSO 30UU -
P r— . ° 5|22 IMI0F—— 5080 | 3460 | 846
SO 30UU-B 47135143587 (79 |60 |15 |14 |57°|68 45|95 10M8 30| 5
CSO 40UU _
P e—— ¥ — 9095 | 5625 | 1516
0 LR 62| 45|54 108 91|77 |20(19.556°| 86 |58 | 11 |26 M12M10 40| 5
CSO 50UV -
e — 3 — 13130 | 8175 | 2546
o0 GUlE 75 50|66 (132(113|88 |25 22.554°(108 50| 12 |34 M16M12 50| 5

N = 0.102kgf

- PEYA Super Ball Bushing
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P cSO-A Series
Europe Series Super Ball Bushing

Open Type (Ball Bushing: 1pc of SBEO Series)
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Unit - mm

Mounting dimensions Basic load rating

ete 0 B C Kb S S D;?sm:?;”:gévlif R W?Sht
N

€S0 16AUU =
oS0 ans | 28|22 95|53 |43 35| 8 | 9 |68"| 40|26|65|13|M6|, | 16 | 4 | 1330 | 90 | 158
%32 25|30|60 54| 42| 10| 9 |55°|45(32|75|18 |M8[_ | 20 | 5 | 2310 | 1ads | 277
%w 30/39|78 67| 51|13 11.5/57"| 60| 40| 9 |22 Mi0 | 25 | 5 | 4330 | 2820 | 548
%M 35 435 87 | 79| 60 15 | 14 57°|68|45/95 22 MO | 30 | 5 | 5080 | 3460 | 840
%62 45 |54(108| 91| 7720 |195(56"| 8658 | 11 |26 Mi2 | 40 | 5 | 9085 | 5625 | 1510
%75 50 6132|113/ 88| 25 225/54' 10850 1234 Mi6 -1 50 | 5 | 13130 | 8175 |2535

IN = 0.102kgf

Super Ball Bushing [PEX] -
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Super Ball Bushing

B csow Series
Europe Series Super Ball Bushing

Double Open Type (Ball Bushing: 2pcs of SBEO Series)

E+0.02 |
L

‘ C+0.2 ‘
o o
o o ! & !
1l + i & 1
< i L | —ol

\ \

[ |

Unit:mm
Main dimensions Mounting dimensions Basic load rating
Diameter NO. Of
Model No. ofshaft ball Dynamic  Static
D W L F Th 6§ B CKWb St S ¢ s “c Co
(N) (N)
CSOW 16UU =

————————1 26|22 |26. 4 °14 4165/13 |M6—— 1 4
CSOW 16UU—B 655384 35| 8 | 9 |68°|40|6 3 |M6 M5 6 2110 | 1820 | 338
CSOW 20UU _

———32 ’ . — 3660 | 2890 2
e AR 25/30|60 10442 10| 9 |55°/45|76|7.5/18 M8 ME 20| 5 55
CSOW 25UU =

——————— 40 ° — 6870 | 5640 | 1092
Geon R 30|39|78(130| 51 | 13 [11.5(57°|60|94 | 9 | 22 |M10 M8 25| 5
CSOW 30UU =

——————————147|35/435 87 (15260 |15 | 14 |57°|68(106|9.5| 22 |M10——{ 30| 5 | 8060 | 6920 | 1656
CSOW 30UU-B| M8
CSOW 40UuU =

— 162 2 P — 14430 | 11250 | 3062
oo AU 45|54 108(176| 77 | 20 19.556° |86 |124| 11 | 26 M12M10 40| 5
CSOW 50UU =

— 75 ° 16 20840 | 16350 | 5042
CSOW 50UU=B 50| 66 132|224/ 88 |25 P2.554°(108/160| 12 | 35 M.uM12 50| 5

N = 0.102kgf

 BEN superBaliBushing
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B csow-A Series
Europe Series Super Ball Bushing

Double Open and Clearance Adjustment Type (Ball Bushing: 2pcs of SBEO Series)

E+0.02 E+0.02
w 4-8, L
*ﬂ B+0.2 ‘ / ‘ C+0.2 ‘
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Unit - mm

Main dimensions Mounting dimensions Basic load rating

podeo: e ol oynomic spic | WelEHt
) W L F Th 6 B C Kb St S ¢ rows ¢ © @
N

%2&3 2226553 84|35/ 8 | 9 |68°40 64 (65|13 MS'\;—S 16| 4 2110 | 1820 | 330
%32 25|30 (60 (104 42|10 | 9 |55° 45|76 |7.5/18 Msh;—6 20| 5 | 3660 | 2890 | 540
%m 30|39 |78 [130| 51|13 1.5/57°|60|94 | 9 |22 M10'\;—8 25| 5 | 6870 | 5640 | 1080
%M 35 43587 152/ 60 15 |14 |57°| 68 106/9.5| 22 M1oh;—8 30| 5 | 8060 | 6920 | 1645
%ez 45|54 108176/ 77 | 20 19.5/56°| 86 [124| 11 | 26 M12M_TO 40 | 5 14430 | 11250| 3045
%75 50 66 132[224| 88 | 25 225/54°(108/160| 12 | 35 M16M_? 50 | 5 |20840 | 16350/ 5030

N = 0.102kgf

Super Ball Bushing KR -



Super Ball Bushing

l SBA Series I SBAO Series
Inch Series Ball Bushing Inch Series Ball Bushing

Unit :inch
Main dimensions Diameter of shaft Basic load rating
No. of :
Model No. ball Dynamic  Static W?I%ht
D Tolerance  B1  Tolerance B2 Tolerance rows (¢ Co &
N) N)
SBA4 0.5 0.75 6 0.515 6 0.039 0.4687 0.25 o 4 265 355 4.08
) : -0.015 : -0.015 : : : -0.0005 :
SBA6 0.625 | 0.875 g 0.703 e 0.039 0.588 0.375 g 4 420 530 6.35
: : -0.015 : -0.015 : : : -0.0005 :
SBA8 0.875 125 U 1.032 6 0.0459 0.8209 0.5 v 4 | 1020 1290 | 19.50
: : -0.02 : -0.02 : . : -0.0005 :
sBA0 | 1125 | 15 | 0 12 | 9 00559 | 1059 | 0.625 | O 5 | 1780 | 2220 | 4672
: : -0.02 : -0.02 : : . -0.0005 :
SBA12 1.25 1.625 o 1.272 6 0.0559 1.176 0.75 o 6 | 2090 | 2620 | 55.79
: : -0.02 : -0.02 : . : -0.0005 :
0 0 0
SBA16 15625 | 2.25 002 1.886 002 0.0679 | 1.4687 1 -0.0005 6 | 3780 | 4710 | 120.20
SBA20 2 2.625 u 2.011 6 0.0679 1.8859 1.25 o 6 | 5470 | 6800 |219.99
: -0.025 : -0.025 : : : -0.0006 :
SBA24 2.375 3 g 2422 e 0.0859 | 2.2389 15 g 6 | 6580 | 8220 |340.19
: -0.03 . -0.03 : : : -0.0006 :

% 1 inch=25.4mm
1N = 0.102kgf

- pLTl Super Ball Bushing
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WON ST CO., LTD.

WON

B1 SBA Series SBAO Series
B
Unit:inch
Main dimensions Diameter of shaft  Fixture pinhole Basic load rating
No. of Weight
ball Dynamic Static ?5
B Tolerance B1 Tolerance B2 D1 d Tolerance F J rws ¢ Co
(N) (N)
0 0 0
SBAO8 | 0.875 | 1.25 0,02 1.032 0,02 0.0459|0.8209 | 0.313 | 0.5 -0.0005 0.136 | 0.625 |Penetated| 3 | 1020 | 1290 | 14.97
0 0 0
SBAO10| 1.125 | 1.5 002 1112 002 0.0559 1.059 | 0.375 |0.625 -0.0005 0.105 | 0.125 |0.039| 4 | 1780|2220 |37.65
0 0 0
SBAO12| 1.25 |1.625 0,02 1272 0,02 0.0559| 1.176 | 0.438 | 0.75 -0.0005 0.136 | 0.125 |0.059| 5 |2090 | 2620 |46.27
0 0 0
SBAO16/1.5625| 2.25 002 1.886 0.02 0.0679(1.4687| 0.563 | 1 .0.0005 0.136 | 0.125 |0.047| 5 |3780 |4710 |99.79
0 0 0
SBAO20| 2 |2.625 0025 2,011 0025 0.0679(1.8859| 0.625 | 1.25 0.0006 0.201 |0.1875| 0.09 | 5 | 5470 | 6800 |190.06
0 0 0
SBAO24|2.375| 3 003 2422 003 0.0859(2.2389| 0.75 | 1.5 .0.0006 0.201 | 0.1875| 0.09 | 5 | 6580 | 8220 [289.85

% 1 inch=25.4mm
1N = 0.102kgf

SBAO10

SBAO12 ~ SBAO24
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Linear Ball Bushing

Linear Ball Bushing

WON Linear Ball Bushing Linear Motion Series has the infinite linear motion system in
combination with a cylindrical linear motion shaft. Since a load ball and a linear motion shaft
have a contact point, the device has low allowable load, but has a rolling motion with minimum
frictional resistance and a highly precise and light motion.

1. Structure and Features

In the linear ball bushing linear motion series, the ball rolling surface of the linear motion shaft
and outer sleeve has a cylindrical shape, and the load balls are aligned in the linear motion shaft
direction by a retainer, as shown in Figure 1.

The outer sleeve is made of high carbon chromium bearing steel. The inside diameter and
outside diameter are polished after heat treatment.

2. Compatibility

This product has compatibility because the dimensional tolerance of each part of a linear ball
bushing is standardized. A linear motion shaft is easily cylindrical-polished. So, it is possible to
obtain fitting clearance with high precision.

3. Outer sleeve with rigidity
Since the outer sleeve is made of strong bearing steel, it is possible to put a needle bearing in
the outside diameter.

4. Retainer with high precision
A retainer guiding 4 to 6 ball rows has an integral structure. So, it guides the ball direction
accurately and helps to secure stable running precision.

5. Use

Alinear ball bushing is widely applied to various kinds of equipment, such as computer and pe
ripheral equipment, measuring equipment, auto recording equipment, 3D measuring equipment,
multi-axis drilling machine,, punching press, tool grinder, automatic gas cutting machine,
printing machine, food packing machine, linear motion guides, athletic equipment, and wood
equipment.

Outer sleeve

No-load row

= =4
Iieeseesesser!

Linear motion shaft

ﬂmﬁ.@nﬂﬁ.@@)}'ﬁ
Ball Seal

Fixture ring

Figure 1. Structure of WON Linear Ball Bushing
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Types and Features

Classification Type Shape and Feature
Standard Type
LM Cylindrical shape with high precision
LME
Open Type Cutting the one ball row of the outer
LMCIOP sleeve and using it in the place where
L MECIOP a shaft support is used
—
2
Adjustable £
Clearance Type Cutting in the length direction of the 8%
outer sleeve and easily adjusting a =
LMOAJ shaftandagap G
>
LMECIAJ =3
(°]
ol e Tworetainers connected to the outer
LMOL sleeve; optimal to the place to which
LMECIL moment is applied

Linear Ball Bushing A1 -
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Classification Type

Round Type

LMF

Shape and Feature

Anintegral structure; easy-to-install

Square Type

LMK

Lower height of the center than that
of round-type flange; supporting
compact design

Oval Type

LMH

Lower height of the center than that
of round-type flange; supporting
compact design

Long type

LMFOL
LMKOL

©r
e
o7
g

Two retainers connected to the out-
er sleeve; optimal to the place to
which moment is applied

- pIsyl Linear Ball Bushing
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Model number composition of linear ball bushing

LM/[O) O020)O0/uU) 00

Type
- 1 Cylindrical type
OP : Opentype

WON Linear Ball Bushing

Model _ AJ: Adjustable clearance type
- Standard Series
E : Europe Series Seal

- Noseal

U Sealon one side
UU : Seal on both sides

Flange Shape

- Noflange Length

F: Round type - :Standard

K:Square type L:Long

H:Oval type Outside diameter of linear motion shaft

1. Precision specification

The precision values of the inside diameter, outside diameter, width, etc. of a linear ball bushing
are described in the table of dimensions. The precision values of the inside diameter and outside
diameter of the adjustable clearance type (..AJ) and open type (..OP) mean the values before
opening.

2. Load rating and life

The load rating of a linear ball bushing depends on position of a ball for a load direction. The
value of the basic load rating presented in the table of dimensions means the value at the time
when a load ball in the row 1 is right under load. If the ball installed has symmetric load for a load
direction, load rating increases as shown in Figure 2, and thus life performance of the device can
be improved. Life of a linear ball bushing is calculated in the following formula:

=
=1
o
(Y
=
o)
[V
w
(=
(%)
=5
=)
[}

o (km)
L : Rat!ng I!fe (an)
L100  :Ratinglife (N)

L =( fn-fc-fr C )ax 50 C  :Basicloadrating N)

fw P C100 :Basicloadrating(C/1.26)  (N)
P *Load
e 3 fH * Hardness factor
L1oo=(%0ﬁ><%’)><100 fww  :Load factor
W fc : Contact factor

fT : Temperature factor

Linear Ball Bushing 2%} -
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Linear Ball Bushing

Figure 2. Load rating according to ball-row arrangement

No.of Ballposition No.of Ballposition No.of Ballposition
ballows  Maxload ~ Minlad Dalows  Maxioad ~ Minlad belows| Maxlad — Minload

C: See the table of dimensions

« If one outer sleeve or two in contact is used and moment is applied, it is required to calculate
the equivalent radial load at the time when moment is applied.

Pu: Equivalent radial load (N)
(when moment is applied)
Pu=K-M K : Equivalentfactor (See Tables 1t03.)
M : Load moment (N - mm)

In this case, Pu should be within basic static
load rating (Co).

« If both moment and radial load are applied at the same time, it is necessary to calculate a life in
the way of adding up the radial load and equivalent radial load. After the value (L) is obtained
in the above formula, it is possible to calculate life hours in the following formula in the condi-
tion where the length of stroke and the number of strokes are constant.

_ L x 10° Lh : Life hours (hr)
2x 0s x ntx 60 (s :Stroke length (m)
ni :Number of strokes per minute  (0.p.m)

Lh

« In the case of short stroke, it is possible to calculate life hours in the way of multiplying basic
static load rating by length factor (Kc).

3. An example of calculation

The main influential factors on the determination of an optimal linear bushing model number
are maximum load and life. How to calculate an expected life and to determine an appropriate
linear ball bushing model number is presented in the following example.

-Service conditions-
+ Operating speed
_ Applied load 1 250N P
VS 2 5 s X i Stroke :0.0250m  (fs)
=2 x 0.250 x 60 Nurmber of stroke ) 160 (")
= 30 m/min _ (fw = 1.6) umber of strokes per minute N1

Hardness of linear motion shaft : HRC 60 (f+=1.0)

- I8 Linear Ball Bushing
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4. Calculation of expected life

In the conditions where basic dynamic load rating based on 50km travel and the values of other
factors are 1.0, it is necessary to determine an appropriate model number that is used to expect
life hours. In the above conditions, let’s try the model number LM40UU.

3 3
L =( 1.0 x 1.0 x 1.0 " 2,150)X 50 Lh = 7,764 x 10
1.6 250 2x0.250 x 60 x 60
= 7,764 km = 4,313 hours

In the assumption that life of a linear ball bushing hours are 15,000,
L=15,000x2x0.250% 10°* x 60 x 60 = 27,000km

o 250 x1.6 :[27.000
“Toxi0x10 V50

= 3257 N

Accordingly, the linear ball bushing model number that meets the above conditions is determined to be
LM50UU, whose basic dynamic load rating is 3,822N

I Equivalent factor

Table 1. Equivalent factor of LM Series Table 2. Equivalent factor of LM-L Series
Model No. Equiv-alent factor K . Model No. Equivalent fac-tor 1K -~
1ball bushing ~ 2ballbushingsin 1 ball bushing =
LM 5 1.253 0.178 LM 5L 0.223 3
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 3
LM 10 0.389 0.101 LM 12L 0.113 3.
LM 12 0.389 0.097 LM 13L 0.107 cr%
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 25L 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
L6 0.093 0.028 Note: The equivalent factor of LMF/K/H-L Series is equal
Note: The equivalent factor of LMF/K/H and SH Series is tothat of LM-L Series

equaltothat of LM Series.

Linear Ball Bushing P15 -
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Table 3. Equivalent factor of LME Series

Equivalent factor : K

Model No.
1 ball bushing  2ballbushingsin contact

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 equivalent factor of LMF/K/H and SH Series is equal to that of LM Series.

Application of short stroke

If short stroke is applied, life of a linear ball bushing is shorter than that of a shaft.
If short stroke is applied, the basic dynamic load rating required is in proportion to the length
factor (Kc), as shown in Figure 3.

(%) J01e) LbuST

oco00000000

—_

SN WA OO N ®©

0 0.5

Bearing length

1 1.5
Stroke

2 25 3

Figure 3. Length factor (KC)
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Lubrication and Friction

Alinear ball bushing is sometimes used in the no-lubrication state. Generally, grease or oil lubric
ation is applied.

1. Grease lubrication

Alinear ball bushing is coated with rust-prevention oil at the time of initial shipment. Therefore,
after the device needs to be washed with clean white oil or an organic solvent, it is required to
coat it with grease.

In the case of “..UU” type(seals on the both ends), it is required to coat ball rows of a linear
ball bushing with grease before use. In the case of no seal, either apply

the above process, or coat a linear shaft with grease. It is recommended to use lithium
grease ( JIS2) with good quality.

2. Use of lubricant
If a lubricant is used for lubrication, there is no need of removal the anti-rust oil applied already.
It is recommended to use a lubricant whose ISO viscosity is in the range of VG15-100.

Available temperature range Viscosity
-30C~50C VG 15~46
50C~80C VG46~100

General lubricants are turbine oil, machine oil, and spline oil. Drop a lubricant on a linear motion
shaft, orinject a lubricant in the oil inlet after processing a housing, as shown in Figure 4.

c
Our company also manufactures a product that has an oil inlet on the outside diameter of a linear 3
ball bushing as customer request. For more information, please contact WON ST. ]
o)
Q
@
c
(%)
=5
2
[}
e
s
0 —
[

In the case of a seal type, a seal removes a lubricant. Except for a type of the seal on one side,
no oil dropping is applied.

Linear Ball Bushing 14 -
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3. Coefficient of friction

Alinear ball bushing makes a rolling motion with the use of balls as a rolling element in the rolling
surface, so that it has low frictional resistance. In particular, there is greatly less static friction,
and almost no dynamic friction. Therefore, the device does not generate any stick sleep, and
supports transfer highly precisely.

Generally, a coefficient of friction is shown in Figure 5.

Frictional resistance force can be calculated in the following formula:

F :Frictional force (N)
fs :Seal resistance (1.3 ~ 204 N)
F = W-Ptfs P : Externally applied load (vertical load to the
central line of shaft)) (N)
w : Coefficient of friction (dynamic or static)

1 @ Oil lubrication
@ Grease lubrication

0.005 @ No lubrication

0.004 4th row
------------- 5t row
-------------------- 6t row

0.003

0.002

0.001

25 50 75 100 125(%)

Load ration : % P:Load

C:Dynamic load rating

Figure 5. Dynamic friction coefficient of linear ball bushing

- LW Linear Ball Bushing
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ﬂ Assembly

1. Inside diameter of housing

Table 4 presents the recommended tolerance of the inside diameter of the housing in a linear
ball bushing. Commonly, a housing fit is a clearance fit. To remove clearance, it is necessary to
apply a transition fit.

Table 4. Inside diameter tolerance of housing

Type Housing

Model No. Precision  Clearancefit Transition fit
LM High (H) H7 J7

LME - H7 K6, J6
LMF
LMK
LMH
LM-L - H7 J7
LMF-L
LMK-L
LMH-L

2. Clearance of outer sleeve and linear motion shaft
If you need to combine a linear ball bushing with a linear motion shaft, it is necessary to apply a
running fit generally. To remove clearance, apply precise clearance.

Table 5. Outside diameter tolerance of shaft

Type LMshaft

i Normal Precision
Model No. Precision clearance clearance

LM High (H) f6, g6 h6
LME - h7 k6
LMF
LMK
LMH
LM-L - f6, g6 h6

LMF-L

LMK-L

LMH-L

Note 1. If you need to set clearance to a minus value after mounting, the value should not exceed
the tolerance of radial clearance shown in the table of dimensions.

Note 2. In Case Unit SH, SHW, and SHO Series, the tolerance of a shaft should be equivalent to
a highlevel.

Linear Ball Bushing [1:] -
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Linear Ball Bushing

3. Mounting of outer sleeve

Mounting the outer sleeve of a linear ball bushing does not require the direction of a linear mo-
tion shaft and high precision. Nevertheless, it is required to avoid hammering for fixture.
For the tolerance of inside diameter of a housing, see Table 4.

4. Standard mounting

An example of the mounting of standard-type linear ball bushing is illustrated in Figures 6 and 7.
Fix the device with the use of a snap ring, a fixing plate, and so on.

- | | s

0

£
Figure 6. An example of snap ring mounting Figure 7. An example of fixing plate

5. Retaining ring for mounting (for reference)
For the retaining ring for fixture in Linear Ball Bushing LM Series, see the following table.

]

|

Retaining ring

For outside diameter For inside diameter
(for shaft) (for bore)
C-Type C-Type C-Type C-Type
Concentric __Concentric__Concentric _Concentric
LM 5 10 10 10 10
LM 6 12 12 12 12
LM 8 - 15 15 15 . .
TG - 5 15 5 6. Setscrew mounting prohibited
Avoid fixing the outside diameter of the
LM 10 19 19 19 19 .
outer sleeve with the use of one setscrew,
LM 12 21 21 21 21 . .
which causes deformation of the outer
LM 13 23 22 23 -
sleeve.
LM 16 28 - 28 28
LM 20 32 - 32 32 Housing Setscrew
LM 25 40 40 40 40
LM 30 45 45 45 45 v m
LM 35 52 52 52 52
tM40| - 60 60 60 E — % ><
LM 50 - 80 80 80 - :
LM 60 - 90 90 90

Note: The table is commonly applied to LM and LM-L. Figure 8. An example of setscrew mounting

- pY(B Linear Ball Bushing
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7. Flange-type mounting

LMF, LMK, and LMH (including long-type) Series have the integral structure of flange and outer
sleeve. Therefore, it is possible to fix only with the flange.

Note: In the case of the mounting based on outer sleeve, pay attention to the shape tolerance in
the table of dimensions.

- Mounting ﬁEB

based I
on outer E
sleeve

o=

- Mounting only - An example of
with flange only protruding-type
‘ [ mounting ( B E
. [ ¥ |
- An example of
middle-type - —
mounting 0] X

Figure 9. An example of flange-type mounting

8. Adjustable-type mounting

As for the clearance adjustment of the adjustable type (..AJ), it is possible to adjust the clearance of
a linear ball bushing and a linear motion shaft easily by using an adjustable housing. At this time,
the cutting part of the linear ball bushing is positioned at 90° of the cutting part of the housing,
and thus it is possible to apply an even change in the circumferential direction. (See Figure 10.)

=
=1
o
(Y
=
o)
[V
w
(=
(%)
=5
=)
[}

9. Open-type mounting

For the open type (..OP), it is also possible to use a clearance adjustable housing. Commonly,
light preload is applied. Please be careful not to apply excessive preload.

Figure 10. An example of adjustable
| clearance type mounting

Linear Ball Bushing rAgl -

Figure 11. An example of open type mounting
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10. Shaft support mounting
In Shaft Support WK Series, it is possible to fix a device to a table easily with a mounting bolt.
With a jointing bolt, it is possible to install a linear motion shaft firmly.

Jointing bolt

Fixture bolt

Datum plane

Figure 12. An example of shaft support mounting

Caution for Use

1. Assembly of outer sleeve
To combine a standard-type linear ball bushing to a housing, use either a jig for even hitting and
insertion in order to prevent a side plate or seal from being hit directly, or a bed plate for light
indentation. (See Figure 14.)

2. Insertion of linear motion shaft

In case of the insertion of a linear motion shaft, if the linear motion shaft tilts, a ball can fall,
or a retainer has deformation. Therefore, slowly assemble after setting the center rightly. (See
Figure 15.)

T (=)
Ha-osF D :Outside diameter B

of outer sleeve
dr: Inside diameter

H =
1B X
Figure 14. An example of housing fitting Figure 15. An example of LM shaft fitting

- PYPA Linear Ball Bushing
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3. When moment load applied

As for a linear ball bushing, it is required to apply even load to the entire length of rolling surface
of aball.

In particular, if moment is applied, it is required to use more than two linear ball bushings
for one linear motion shaft, and to set the mounting distance between linear ball bushings
as long as possible.

If moment load works, it is required to calculate equivalent radial load and check a model
number.

(See Tables 1, 2, and 3).

4. Avoid rotation motion
Alinear ball bushing is not suitable for rotary motion in terms of its structure. (See Figure 16.) If
it rotates by force, ball creeping can cause wear and retainer damage. Be careful.

5. Caution for mounting open-type linear ball bushing with three ball rows
To install an open-type three-ball-row linear ball bushing, it is required to consider load distri-
bution. It is recommended to install the device as shown in Figure 17.

3 X

Figure 16. An example of motion direction Figure 17. An example of LM12 & LM13 mounting
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l LM Series

LM LMOOP LMOAJ i ;

LM Series Basicload rating

Inside diameter
Cylindrical Type Opentype(OP) Adjustable type (AJ)
of No.of Dynamic  Static

No. of No.
ModelNo.  ball  ModelNo. ball Model No. ball N CoN)
roOwWs roOwWs ows

VALY 4 - - - &8 127 | 4 Y
M5 4 - - - - 67 | 26 | 5 Y
LMeUU 4 - - LM 6UUAJ 4 206 265 6
[LMBSUU 4 - - LM8SUUAJ 4 176 216 8
LMB8UU 4 - - LM 8UUAJ 4 274 392 8
Mo | 4 - - oo | 4 | 32 | s | 0| S
[M12UU 4 [M12UU0P 3 [M12UUAJ 4 510 784 12
LM13UU 4 LM13UUOP 3 LM13UUAJ 4 510 784 13
LM16UU 5 LM16UUOP 4 LM16UUAJ 5 774 1180 16
LM20UU 5 LM20UU0P 4 LM20UUAJ 5 882 1370 20
LM25UU 6 LM25UU0P 5 LM25UUAJ 6 980 1570 25 _18
[LM30UU 6 LM30UUOP 5 [LM30UUAJ 6 1570 2740 30
[LM350U 6 LM35UU0P 5 [LM35UUAJ 6 2160 3140 35
[M40UU 6 [LIM40UUOP 5 [IMA0UUAJ 6 3820 4020 40 - 8
[LM50UU 6 LM50UUOP 5 [LM50UUAJ 6 3820 7940 50
[LMBOUU 6 LM6OUUOP 5 LMBOUUAJ 6 4700 10000 60 - g
Note: As for surface treatment, plating or Raydent treatment is applicable. IN = 0.102kgf

- PXCN Linear Ball Bushing
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Unit:mm
Dimensions (mm)
B '
direction  Model No.
Toler- W D1 clearance
m

8 | ol 2] o - |- -1-1-1-1-1] 2 VAW

0| 2] 15 | 012 102 Mmoo | - | - | - 4 V5

12 19 135 1.1 115 1 - - 85 -3 LMeUU

15 _1? 17 15 1.1 143 1 - - " LMBSUU g
15 24 175 1.1 143 1 - - 17 LM8UU §
19 29 0 2 -0.8 13 18 1 68 | 80° 36 LM10UU g
2 o » | 92 3 1320 15| 8 |& | & <4 w
23 Bl 23 13 2 15 a0 49 LM13UU 0%-
28 37 265 16 27 15 " a0 76 LM16UU

32 Q2 305 16 | 305 | 15 " 60° 100 -6 LM20UU

40 A g 59 4 185 | 3B 2 2 | 50 240 LM25UU

45 o4 445 18 | 43 25 15 | 50° 270 = LM30UU

52 70 0 495 0 2. 49 25 17 | 50 425 LM35UU

60 _18 80 03| 605 | 04 | 21 57 3 20 | 50° 64 -10 LMA0UU

80 100 74 26 | 765 3 5 |0 1700 LMS0UU

0 | 9|10 & 35 s | 3 | 2 | | o | | weow

% Based on cylindrical type IN = 0.102kgf
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l LME Series
L
B
LwWw ‘
—r iiesesseseowiil A
ol a8 b g’
LME LMEOOP LMEOAJ |V )
S |
Unit: mm
LME Series
Gyfindrical Type Opentype (OP) befiszbsgera e sy
No. of No. of No. of 0 Toler-
ModelNo.  ball Model No. ozl Model No. ball N ance
rows rows rows ()
LMESUU 4 - - LMESUUAJ 4 206 265
LVEBLU 4 - - | wesw | 4 | 25 | 4@ | 8 | %8
LME12UU 4 LME12UUOP 3 LME12UUAJ 4 510 784 12
LMET16UU 5 LMET6UUOP 4 LMET6UUAJ 5 578 892 16 9
LME20UU 5 LME20UUOP 4 LME20UUAJ 5 862 1370 20 -
LME25UU 6 LME25UUOP 5 LME25UUAJ 6 980 1570 25 1
LME30UU 6 LME30UUOP 5 LME3OUUAJ 6 1570 2740 30 -
LME40UU 6 LME40UUOP 5 LME40UUAJ 6 2160 4020 40
LMESOUU 6 | LMESOUUOP | 5 LMESOUUAJ 6 | BN | 790 | 0 +]§
LMEGOUU 6 LMEGOUUOP 5 LMEGOUUAJ 6 4700 9300 60
Note: As for surface treatment, plating or Raydent treatment is applicable. IN = 0.102kgf
s e ped g bt ongesOmsro,
Inthe case of 100km as a base, it is necessary to divide the C Cr-—- *
value inthe table by 1.26. Clo0[-———---- :L ——————— ’
Eg. LME20  C:860N  Cioo: 682N | |
L=(-S ) x50km, L =(5%)" x 100k, 00 gy

- pY(W Linear Ball Bushing
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LME LMELIOP LMECIAJ
Unit: mm
Dimensions (mm) Tolerance
B ofradial
. direction
Tol. Tol. Tol. w dearance
m  (m)  (mm) (mm) (um)
2| o 2 145 Mmins| 1| -1 -1 n =T
6| 8| 165 Mmlis2l1] -1 -1 2 LMESUU
0 0 .
2| o| 2| |29 31132 |15]75|® | & L, e
% 2 % 249 1324915 10|78 | & IvETW
k7, 45 315 16303 2| 1060 | 102 ; LME20UU g
0 | 0] = 441 185375 | 2 |125] 600 | 235 IV -
& 63 A 185 | 45 | 2 |125| 50° | 30 g | LVEW =
R | o| & | 93 s 01215 | 3 68|50 | 7m0 I =
75 |13 | 100 776 Tl 2 3| 21| s | 120 IV 0V =
o
0 | 2| s | S| 07 315|865 | 3 | 72| 4 | 2220 LMEBOUU
% based on cylindrical flange type IN = 0.102kgf

Note: As for surface treatment, plating or Raydent treatment is applicable.
% Based on cylindrical flange type
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B LMF/K/H Series L
Flange Type H
h
ﬂ - a & ] | <
| %f == -0 7
LMF LMK LMH ol s B a
Model No. Tolerance Basicload rating Inside diameter
No. of e ofradial
bal WeIght"  iraction Bigie | Saie d Toler-
Roundtype Squaretype Ovaltype  rows g dearance )é(N ) o (N ance
(um)

LMF6UU LMK6UU - 4 24 . 206 265 6

LMF8UU LMK8UU - 4 37 274 392 8

LMF10UU LMKI0UWU | LMH10UU 4 72 372 549 10 0
LMF120U LMKI12UU | LMH12UU 4 76 -4 510 784 12 9
LMF13UU LMKI3UU | LMH13UU 4 88 510 784 13

LMF16UU LMKI6UU | LMH16UU 5 120 774 1180 16

LMF20UU LMK20UU | LMH20UU 5 180 -6 882 1370 20

LMF25UU LMK25UU | LMH25UU 6 340 930 1570 25 _18
LMF30UU LMK30UU | LMH30UU 6 470 . 1570 2740 30

LMF35UU | LMK35UU - 6 650 1670 3140 35

LMFAOUU | LVKAOUU - 6 | 1060 | -0 | 260 | 4020 | 4 | _I
LMF50UU | LMKS0UU - 6 2200 3320 7940 50

-13
LMF6OUU | LVK6OUU - 6 | 30 g0 | 1000 | 60 | 2
Note: As for surface treatment, plating or Raydent treatment is applicable. 1N = 0.102kgf

% Based on cylindrical flange type

- pYEW Linear Ball Bushing
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Unit : mm
Main dimensions (mm)

Outside Length(L)

diameter(D) N Model No.
H PCD K W : dixd2xh
Tol.
(mm) ()
12 ol 19 28 512 |2 18| 2 = 12 LMF/K/H6UU
mh 35x6x31 o
15 24 32 5124 |25 21| 24 = 12 LMF/K/HBUU =
[
19 29 40 6 |29 30 25| X9 = 12 LMF/K/H10UU 2
— oe]
21 ol _0(2) 42 6 | 2 |3R| 27| 3R = 12 LMF/K/H120U =
3 - 45x75x41 ———
23 32 43 6 | 3|34 29|33 = 12 LMF/K/H13UU §
28 37 48 6 | 38 |37 3% |3 | 2|12 LMF/K/H16UU CE'
32 42 54 8 | 43 || B | 3B | 24|15 LMF/K/H20UU
0 55x9X51
40 16 59 62 8 | 51 |50 4 | 40 | 32 | 15 LMF/K/H250U
45 64 74 10 | 60 | 58 | 51 49 35 15 LMF/K/H30UU
66x1Mx61 ———————
52 70 " 8 10|67 | 64| - = = 20 LMF/K/H350U
60 | _ 0 8 | 03| % | 13| 78 |75| - - = 20 LMF/K/H40UU
19 9x14x81 ———
80 100 16 | 13| B | 2| - = = 20 LMF/K/H50UU
0 _2(2) 110 134 | 18 | 112 [ 106 | - = = 25 | 1Ix17x11.1 LMF/K/HE0UU
1N = 0.102kgf

Linear Ball Bushing g -



Linear Ball Bushing

N LMF/KOL Series
Flange Type

LMFOL LMKOL

Unit:mm
Model No. Tolerance Basicload rating Inside diameter
No.of Weight* i micled  Staticload
Roundtype Squaretype rg@“_g g ggaeglr?; Dynaraﬁ =i dr Tolerance
™ C(l(l? & E@ (mm) (um)
LMFELUU LMKeLUU 4 31 323 529
LMF8LUU LMK8LUU 4 51 - 431 784 8
LMF10LLU LMK10LUU 4 B 583 1100 10 0
LMF12LUU LMK12LUU 4 110 -4 813 1570 12 -10
LMF13LUU LMK13LUU 4 130 813 1570 13
LMF16LUU LMK16LUU 5 190 1230 2350 16
LMF20LUU LMK20LUU 5 260 -6 1400 2740 20
M50 | LMK25LLU 6 | 50 1560 3140 » »
LMF30LUU LMK30LUU 6 630 2490 5490 30
LMF35LUU LMK35LUU 6 1020 ° 2650 6270 35
LMF40LUU LMK40LUU 6 1570 -10 3430 8040 40 A (5)
LMF50LUU LMK50LUU 6 3600 6080 15900 50
WROLU | MU | 6 | 400 | | 70 000 | @ g
1N = 0.102kgf

Note: As for surface treatment, plating or Raydent treatment is applicable.
% Based on cylindrical flange type

- pr{\B Linear Ball Bushing
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Outside

Main dimensions (mm)

WON

Unit:mm

diameter(D) Length(L) D1 Model No.
= = PCD dixdzxh
Ol. Ol.
@ e O
12 o | B B s | 0| 2] 15 LMF/K6LUU
3 35x6x3.1
15 45 2| s | #| 5| 15 LMF/K8LUU
19 55 0w\l 6| || 15 LMF/KI0LUU %
0 o E
2 57 | 6 | 2|2 15 LMF/K12LUU
o 03 45%75x4.] g
3 61 B 6 | B| 8| 15 LMF/K13LUU =
c
28 70 8|6 | B| 3| 15 LMF/K16LUU 2
R 0 %8 | 8| &2 | 2 LMF/K20LUU ®
0 55%9x5.1
0 | 2| &2 | 8 | 51| 0| 2 LMF/K25LUU
45 123 7 10| &0 | 8| 2 LMF/K30LUU
66x11x6.1
52 135 Jl2lo|e|e| > LMF/K35LUU
0 | Q| 04w | B3| B|B| B LMF/K4OLUU
19 9x14x8.1
0 192 M| 3| x8| 2| 5 LMF/KSOLUU
0 | 5 | 2m 14| 18| 12| 16| 5 Mx17x11.1 LMF/K60LUU
IN = 0.102kgf

Linear Ball Bushing 23} -
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B LMOL / LMECIL Series

LML Series . Main dimensions (mm) Basicload rating
Insidle diameter . 5 Wt
Vot a1 & Tol Tol. T, W W oo © D 2
NS (m)  m () @ (mm) (mm) (mm) (mm)
LM6LUU 4 6 12 ol 3 27 1.1 [115] 16 323 530
LMBLUU 4 8 15 | B 4 35 1.1 (143 31 431 784
LM10LUU 4 10 01| 19 55 1 13118 | 62 588 1100
w2 | 4 | 2 | O[] o[ 5] o304 | o313 [0 & | 83 | 150
LM13LUU 4 13 23| 16| 61 46 1312 D0 813 1570
LM16LUU 5 16 28 70 53 16| 27 | 145 | 1230 2350
[LM20LUU 5 20 32 80 61 16 [305| 180 | 1400 2740
MW | 6 | 5 | 9w _J[mn & 185| 38 | 40 | 1560 | 3140
LM30LUU 6 30 45 123 89 185 43 | 480 | 2490 5490
[LM35LUU 6 35 ; 52 0 135 0 9 0 21149 | 795 | 2650 6270
WO | 6 | 40 | 2 [T60 | [ 151 | oa| 121 | 05|21 | 57 |1170| 340 | &0
LM50LUU 6 50 80 192 148 26 |765] 3100 | 6080 | 15900
VWU | 6 | 60 | 0| w0 | 2|20 170 315|865 | 3500 | 7550 | 20000
LMESLUU 4 8 +9 | 16 | 0/-9 | 46 33 1.1 [152| 40 421 804
WERW | 4 | 12 | [ 2] ol | ol#8] o[13] 21| & | 813 | 150
IMETBWU | 5 | 16 | «19 | 26 | 71| 68 | 03| 208 | 04|13 [249| 115 | @1 | 1780
LME20LUU 5 20 -1 32 80 61 16 305|180 | 1370 2740
WESW | 6 | 25 | 43 | 40 | 5|12 ) 185| 38 | 430 | 150 | 3140
LME30LUU 6 30 2| 4 123 104.2 185 [445| 615 | 2500 5490
LME40LUU 6 40 62 ol 151 _0'91 1212 —O.g 2151 59 | 1400 | 3430 8040
LMESOLUU 6 | 0 *12 7515 1552 265| 72 | 2320 | 6080 | 15900
LMEGOLUU 6 60 90 |0/-20| 209 170 3151865 3900 | 7550 20000
Note: As for surface treatment, plating or Raydent treatment is applicable. IN = 0.102kgf

- pryM Linear Ball Bushing
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l SC Series

Main dimensions Mounting dimensions Di-
ame-No.of py-

W K 2 S Shgft rows

Model No.

SC8UU |52 | 11|17 34|30 [22]18] 6 |24]18[ 5] 8 [34] 8] 4 [260]40
sciow |2 [ B3| 0[4w[x]26]2]8 28|21 6124310 4 [30]50
Sci2w [102] 15 [ 21 [ 4236 [ 29[ 25 | 8 [305] 26 [575] 12 [43 [ 12 ] 4 [410[4%0 [
SC13W |13 15| 2| @ [0 0[26| 8|3 |26[55]122[43[13] 4 50|70 P&
SC16UU [ 189] 19 | 25 [ 50 [ 44 385/ 35| 9 |36 | 34| 7 |12 [43] 16| 5 [770[1170 B
scow |27 2 (7 |0 @ [ %1 [w|w] 7125205 0130 &
SC250U | 555| 26 | 38 | 76 | 67 |515) 41 | 12 | 54| 50 | 11| 18| 7 | 25| 6 | 980 |1560 M
SC30UU | 685|303 | B[ 72505/ 49 | 15| s |[10]18] 73061560240 B
SC35UU [1100] 34 [ 45 [ 90 [ 80 | 68 |54 | 18|70 | 60 [ 10| 18| 7 [ 35| 6 [1660[3130 B
sc40UU [1600 40 [ 51 [102] 0 | 78| &2 |20 | & |60 [ 11| 25[87] 4] 6 [2150]400
SC50UU [ 3350] 52 | 61 [122] 110102 80 | 24 [100| 80 | 11| 25 [ 87|50 | 6 | 3820|7930

N =0.102kgf

Note: 1) LM JOJUU jointed.
2) SHOOUU marked in the side of the product.

Linear Ball Bushing 2%} -
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Linear Ball Bushing

l SCWN Series

| |
i
0.0

4-0S,

Unit:mm

Main dimensions Mounting dimensions Di- Basicloadrating
ame- No. of

Dy~ :
Model No. terof ball - Static
2 shéaft rows "A'C Q0

SCWN10UU 13|24 68|26 | 2|8 |28 46| 6 |12|43|10 ] 4 |58 1100
SCWN12UU 15121 42|70 29|25 | 8 |305] 5 |5/5] 12 43| 12| 4 | 8131570
SCWN 13UU 1512 | 4175|3026 | 8|33 |5 |55[12|43|13]| 4 |813]|15/0
SCWN 16UU 19125508 385/ 3|9 |36 |60 | 7 |12]43|16| 5 1230|2350
SCWN20UU 20127 |54 9% |4 | 36| 114|707 125220 | 5 1400|2740
SCWN25UU 26 | 38 | 76 [ 130 |51.5) 41 | 12 | 54 |10 11 | 18| 7 | 25| 6 |1560]3140
SCWN 30UU 0| 39| /8 ]140[5095| 49 | 15|58 [110] 1018 | 7 | 30| 6 |2490| 5490
SCWN 350U 34 |45 ] 90 [ 15568 | 54|18 70120 10 | 18 | 7 | 35| 6 |2650| 6270
SCWN40UU 4 | 51 [ 102175 78 | 62 | 20 | 80 | 140| 11 | 25 | 87| 40 | 6 |3430|8040
SCWN50UU 50 | 61 | 122215/102| 80 | 24 | 100|160 | 11 | 25 |87 | 50 | 6 | 6080|1500

Note: 1) LM CICIUU 2EA jointed TN =0102kgf

2) SHWOOUU marked in the side of the product

- pr.Z8 Linear Ball Bushing
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LM Shaft
Contents

Linear Motion Shaft

L Ty DS e 286
2. MATEIIALS oo 287
Heat Treatment ... 287
PP@EISION ..o 288

Calculation of the deflection angle of shaft

1 SOUA SNATT e
2. Hollow shaft

Composition of Model Name & Number

1. Model number format | (SOlid SNATL)......vvvvvvveveveeccceeiermmisssssssssese s
2. Model number format Il (NOHUOW SRaATt)..cccciiiiiicecieriirccessinnnee e
3. Model number format Il (tapped shaft)
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ﬂ Shaft Supports
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Linear Motion Shaft

Linear Motion Shaft

1. Types

Standard
shaft

Material :
Standard shaft of high carbon steel
for LM shaft and of STB-2 (SUJ-2)

Material :
Stainless shaft of SUS440C

Anti-
corrosive
shaft

Standard
specification
shaft

WS standard shaft coated
with hard chrome as surface
treatment

Material : Pipe shaft of STB-2
WON (SU-2)

LINEAR

MOTION
SHAFT

Pipe shaft coated with hard
chrome

Mechanicall processed shaft
according to a design drawing of
a consumer

WSS

—EED
| WBAS
. BCS

Mechanically

Tapped shaft

processed
shaft

Tapped shaft
\WBAS (material: SUS 440C)

Tapped shaft
(coated with hard chrome)

_ B Lnearvotonstet
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WON Linear Motion Shaft for Ball Bushing guides a ball bushing in order to obtain the linear motion with
high precision.

A linear motion shaft is used in combination with a ball bushing that has a linear motion. Therefore, the
shaft not only guides the ball bushing, but serves as the inner ring of a bearing. The quality of a shaft greatly
affects the function of linear motion system as well as a ball bushing.

WON ST selects materials and applies heat treatment, polishing, and mechanical processing in considera-
tion of such a fact, and guarantees the function of WON Linear Motion Shaft through its long-accumulated
technologies

2. Materials

« High carbon steel for linear motion shaft (WON ST standard material)

« High carbon chrome bearing steel (KS: STB-2, JIS: SUJ-2)

+ Martensitic stainless steel (SUS4400)

Generally, High carbon chrome bearing steel (STB-2) is used. If corrosive resistance or no lubrication
(e.g,, chemical & food product machine, medical equipment, semiconductor equipment) is needed,
SUS440C is mostly applied.

Other materials (not for ball bushing)

-S45C -SUS 303 -SUS 304 -SUS 316

Heat Treatment

The linear motion shaft heat treatment equipment of WON ST is capable of performing heat treatment
with accurate and stable high frequency. Based on the material screened without decarbonized layer,
scratches, and cracks, high-frequency heat treatment is applied appropriately depending on a size of a
shaft. Tempering is applied to make hardness and the depth of hardened layer uniform according to the
length direction and circumferential direction of a shaft.

1000+

- Surface hardness

STB-2 over HRC58 ~
SUS440C HRC56 with over @ 16mm
HRC54 with below @ 13mm W

Hardness distribution curve » |
(220) ’

WeyS UONON JeaurT

) Spheroidized tissue Cross section of heat
treatment with high
frequency

Figure 1. Photo of tissue Figure 2. Photo of hardened layer

E— e 2«
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Precision

Tolerance of outside diameter Surface roughness Straightness

g6, h6, and h5 shafts are mainly

manufactured. 1.5 um Rmax or less 20um / 300mm or less

n Calculation of the bending angle of shaft

. . Formula to Formula to calculate
Service conditions calculate a bending angle a bending angle
a 0/2
Fixture i P YR 1 ih=0
of = - _ : '
both Omax = JooE 7 XFLC -
ends ] * T
) _Pa’ _ 3a,_ s, 38 C_ Pa’b _ 24Pa’bc
fori a b | a T I R T=) )
both | |- i P D-
ends B __pa’ 3b\_ 5p,.05,30 i.=0
1 . omax =—-r (2+57) = 2Pa’ (2+57)C
®
Fixture P E P . i‘:g—él =24P(c
of one «© dmax =—— =16P0°C
i 3El o
end : i.=0
Q ¥
8, : A bending angle at load point (mm) & max : Max. bending angle (mm)
i. : Aload angle at support point E : Modulus of elasticity 2.06°X10N/mm?
I : 2nd moment of cross section (mm?*) iv* Abending angle at load point
a,b : Distance between load points 0 : Length (mm)
P : Intensive load (N) C : 1/48EI(1/kgf - mm)?

_ By Lnearvotonsht
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1. Solid shaft

_ D" if) If both ends are fixed,
2" moment of cross section () = —— (mn*) substitute P=784 (N), £=430 (mm), and
: 64 : C=5.17 x 10 (1/kgf - mm?) (the value of the
D = Outside diameter (mn) outside diameter 25mm in the above

) table) in the formula of bending.
The 2 moment of the cross section of a shaft

andthe value of C (=1/48El) are presented below. Smax = 1 P0°C =0.08 (mm)
2 )

Outside 2™ moment of o A I
e @oesesdiar I (mm*) C=1/48EI(1/N-mm?)

2. Hollow shaft

3 3.98 2.49 x 1078
4 1.26 x 10 7.87 x 107° 2" moment _ T “_ qa .
- of cross section (= 64 x (d2'=d1”) (m*)
B 3.07 x 10 3.23 x 107°
3 6.36 x 10 156 x 109 d2 = Outside diameter(mm), d1=Inside diameter (mm)
8 2.01 x 102 4.94 x 10710
Outside ~ Insid P t of =
10 | 4.91 x 102 2.02 x 1070 et et C=1 / 48El
d(mm) dl1(mm) | (mm*) (1/N - mn*)
12 1,02 x 10° 9.73 x 107"
2 -10
13| 140 x 10° 209 x 10 10 | 4 | 4.78 x 10° |2.08 x 10
15 2.49 x 10° 3.98 x 1071 13| 6 | 1.34 x10° |7.40 x 107"
16 3.22 x 10° 3.08 x 107" 16 | 8 | 3.01x10°% |3.30 x 107"
3 -1
20| 78x10 1:26 x 10 20 | 14 | 597 x 10° | 1.66 x 107"
25 1.92 x 104 517 x 1072 4 T2
25 | 16 1.60 x 10 6.20 x 10
30 3.98 x 10* 2.49 x 10713 " -
35 | 737 x 10° 35 10 30 | 17 | 3.57 x 10* | 2.78 x 10
4 _
40 1.26 x 105 7.87 x 1013 35 19 6.73 x 10 1.47 x 10 2 -
50 3.07 x 10° 3.23 x 107 40 | 20 | 118 x10° | 841 x 10 "° [
— 5 _ =
60 6.36 x 10° 1.56 x 107" 50 | 25 | 2.88 x 10° | 3.44 x 10 g
80 2.01 x 10° 4.94 x 10-" B o
. : 60 | 30  5.96 x10° | 166 x 10" |5
100 4.91 x 10° 2.02 x 107 . ” @
- Q
120 1,02 x 107 9.73 x 1071 80 | 40 | 1.88 x 10" 15.28 x 10 -
150 | 2.49 x 107 3.98 x 1075 100 | 50 | 4.60 x 10° | 2.16 x 10"
@ An example of calculation @ An example of calculation
-In the conditions where the outside diameter -In the conditions where the outside diameter is
is 2.5mm, the length of a shaft is 430mm, and 50mm, the inside diameter is 25mm, the length
the intensive load on the center of the shaft is of a hollow shaft is 1800mm, and the intensive
784N, the maximum bending value is calculated load on the center of the shaft is 784N, the max-
as follows: (In this case, ignore empty weight of imum bending value based on an empty weight
a shaft.) is calculated as follows: (See the next page.)

- ineorwoionsnar RRR
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Linear Motion Shaft

if ) If both ends are fixed,
substitute P=100, £=1800 (mm),
and C=3.44x10" (I/N. mm?)
(in the table) in the formula of bending.

& max =% PQ°C =0.05 (mm)

Composition of model name & number

1. Model number format I (solid shaft)
PP
®© @ Q@ ©® ®

@ Symbol of shaft model number

This model is the ball bushing shaft most used.

ws - Material: high carbon steel for linear motion shaft (555C), STB-2(SUJ-2)
This model as a shaft for ball bushing is excellent at corrosive resistance, and is
WAS suitable for an environment with easy corrosion, an oxidative environment with no

Solid shaft use of lubricants, and cleanroom.
- Material: SUS440C

The surface of this model is treated with hard chrome plating. It is suitable and eco-
WCS nomic for an easy-to-rust environment or poor environment.
- Material: high carbon steel for linear motion shaft (S55C), STB-2(SUJ-2)

@ Symbol of mechanical processing (No description means a standard product or a simple cut product.)

“ Processed in reference to a drawing

B Lrearvotonstt
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® Outside diameter (mm), @ Allowable tolerance of outside diameter (um), ® Length (mm)

Outside Allowable tolerance .
diameter  of outside diameter (um) Standard length in stock 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| O~ 11
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. For any question about the maximum length, please contact us.
2. The available maximum dimension of outside diameter is 300.

=
>
[0}
(Y
=
=
o
=%
=)
=]
(%)
=
[V
=

- inerwoionsr EOR
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Linear Motion Shaft

2. Model number format Il (Hollow shaft)
TETTY T
@ @ @ ©® 6 ©®

@ Symbol of shaft model number

This model helps to make equipment and machine lightweight, and to lessen greatly
inertial force if a shaft has a linear motion. In addition, an internal bore can be used
for wiring or piping.

- Material: high carbon steel for linear motion shaft (S55C), STB-2(SUJ-2)

This model is the ball bushing shaft plated with hard chrome in order to prevent
GEEVESERS WTCS | corrosion in the outside diameter.
- Material: high carbon steel for linear motion shaft (S55C), STB-2(SUJ-2)

This model is the stainless shaft with a bore. It has the advantages of both WAS
WTAS | and WTS.
- Material: SUS440C

WTS

@ Symbol of mechanical processing (No description means a standard product or a simple cut product.)

- Processed in reference to a drawing

® Outside diameter (mm), @ Allowable tolerance of outside diameter («m), ® Inside diameter (mm), ® Length (mm)

Outside  Inside
diameter diamete

Allowable tolerance of outside diameter (um)
"

Standard length in stock L (mm)

(mm) (mm)

20 14

25 16 -7~-20 0~-9 0~-13 1000, 1200, 1500, 2000, 3000
30 17

35 19

40 20 9~-25 | 0~-11 | 0~-16

50 25

Note : Hollow shafts with different specifications can be manufactured.

By Lnearvotonshet
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3. Model number format Ill (Tapped shaft)

@ @ © @ ® ® @

A ( &R

 —— 7

@ Symbol of shaft model number

General line tapped shaft
- Material : high carbon steel for linear motion
shaft (S55C), STB-2(SUJ-2)

WBS

This device is used together with
a shaft line support. It is mostly
applied to an environment where
shaft bending or vibration occurs

Stainless line tapped shaft with corrosive resistance

Line tapped
pp WBAS | . Material : SUS440C

shaft

Anti-corrosive line tapped shaft plated with hard Cr

WBCS | - Material : high carbon steel for linear motion
shaft (S55C), STB-2(SUJ-2) =i
3
5
@ Outside diameter (mm), @ Allowable tolerance of outside diameter (um), @ Length (mm), ® Tap size (mm), §'
® Tap distance (mm), @ Distance between both ends (mm) / Standard length in stock ©
" . o
Qusde  Mowhelomncas’  sundard engihinstockL ) Tapsize 120 Drns [ 3
both ends
D(mm) g6 h5 h6 1000 1200 1500 2000 3000 (mm) (mm)
10 -5~-14, 0~-6 | 0~-9 M4x0.7x6| 100 50
12 M4x07x6| 100 | 50
—-6~-17 0~-8 | O0~—11
13 M4x0.7x6| 100 50

- ineorwoionsnr RER
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Linear Motion Shaft

Qusie  Alvableloiarcesl” SangurenghnsockL om) Topsie g J%B., Dok
D(mm) g6 h5 h6é 1000 1200 1500 2000 3000 (mm) b?l;l;;]ds
16 M5x0.8x9 | 150 75
20 —7m-90| 0~-9 | O~-13 M6x1x10 | 150 75
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 : For any question about the maximum length, please contact us.

ﬂ Shaft Supports

1. Shaft end support

It helps to support the both ends of a linear motion For a plane
shaft for ball bushing without any special processing.
There is a model for a plane. ‘
”~
2. Shaft line support
It helps to support a line tapped shaft in an environ-
ment where there is any concern about ball shaft
bending or vibration. Together with an open-type ball
bushing, it is used to make a slide rail unit.

ST Series Shaft Line Support |

STU Series Shaft Line Support I

- pLl:'W Linear Motion Shaft
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B WK Type
Shaft end support for a plane

E+0.02

oL
w

2-S,Bolt Hole . ,4‘,,,,

H+0.02

3

Unit : mm

Diameter o .
Main dimensions Mounting  Fastening

bolt spec  bolt spec

T Sh S2
WK 10 @10 20 | 21 42 | 14 328 6 18 | 32 M5 M4
WK 12 @12 23 | 21 42 | 14 | 38 6 20 | 32 M5 M4 5
WK 13 @13 23 | 21 42 | 14 | 38 6 20 | 32 M5 M4 §
WK 16 216 27 | 24 | 48 | 16 | 44 | 8 25 | 38 M5 M4 g
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 | 16 | 50 | 74 M10 M8
WK 40 @40 | 60 | 57 | 114 | 36 | 96 | 15 | 60 | 90 M10 M8

@ Material : Aluminum AL6061

- ineorwoionsnr RER



G or——————

Linear Motion Shaft

B s-sTType
Shaft line support |

Applied ball bushing block SHO

—— 2-S,

Unit : mm

Diameter S . q q :
Main dimensions Mounting dimensions

Model No.

= W L N St

S-ST16X50 216 25 20 40 50
S-ST20X50 220 27 22.5 45 50
S-8T25X50 @25 33 27.5 58 50
S-ST30X60 @30 37 30 60 60
S-ST40X70 @40 48 37.5 75 70

30 25 M5 M5
30 25 M5 M6
35 25 M6 M6
40 30 M6 M8
55 35 M8 M8

© | N|o| o o gl

_ B Lrearvotonstt
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P sTType
Shaft line support |

Applied ball bushing block SHO

E+0.02

T T
\ \
4 f{ -
,L,,,J“L,,,L,

P |

Unit : mm
DIMELEE Main dimensions Mounting dimensions
Model No.
W T p* S
ST 16 @16 25 20 40 |Ma>§'h 5 30 150 M5 M5

en,

ST 20 @20 27 22.5 45 3rgn 5 30 150 M5 M6 5

ST 25 @25 33 27.5 5] Linlkinlg 6 &5 200 M6 M6 §
b

ST 30 230 | 37 | 30 | 60 |Swppos 7 | 40 | 200 | M6 | M8 f5

ST 40 240 48 BIAS 75 availlsable 9 55) 300 M8 M8 §

w

=

Note: P* dimensions can be changed at a customer request. £

- uneorwoionswr RO
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Linear Motion Shaft

B s-sTU Type
Shaft line support

Applied ball bushing block SHO , CSO

—— 2-S,

R
N

Unit : mm

Diameter

of Main dimensions Mounting dimensions

Model No. shaft
o] W N Sl

S-STU16x50 216 27 21 42 50 6 31 25 M5 M5
S-STU20x50 220 31 25 50 50 6 36 25 M6 M6
S-STU25x50 @25 36 26.5 53 50 7 39 25 M6 M6
S-STU30x60 230 43 335 67 60 8 49 30 M8 M8
S-STU40x70 240 55 37 74 70 11 56 35 M8 M8

By Lnearvotonstrt
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B sTU Type
Shaft line support

Applied ball bushing block SHO , CSO

I 1
| I
SEs (( L
,L,,,4’L,,,L,,L,,,
P |
L
Unit : mm
Diargfeter Main dimensions Mounting dimensions
Model No. shaft
d W T p* St
STU16 @16 27 21 42 lMa>§.|_I 6 31 150 M5 M5
eng
STU20 @20 31 25 50 3m 6 36 150 M6 M6 5
STU25 @25 36 26.5 53 Linlkinlg 7 39 200 M6 M6 §
%

STU30 230 | 43 | 335| 67 |sppoy 8 | 49 | 200 | M8 | M8 |
STU40 @40 | 55 | 37 | 74 |avaisbe| 11 | 56 | 300 | M8 | M8 |}
w
=
Note: P* dimensions can be changed at a customer request. £

- ineorwoionsnr RRR
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Linear Motion Shaft

B slide Rail Unit
Aslide rail unit is composed of an open-type block, a line tapped shaft, and a shaft line support.

Assembly height A

Diamfeter Shaft line support
0

shaft Open-type block

16 SHO 16 UU 45 47
CSO 16 UU 49
20 SHO 20 UU 50 54
CSO 20 UU 56
o5 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

_ B Lnearvotonsht



_________________________________________________4
WON ST CO., LTD. WUN

T.R Guide
Contents

Structure

1. SErUCTUTE v 302
2.Speed and NOISE......c..covvvivuriioneicen. 303
3. Clearance o o Cap Seal........cooorvimniiiienienn, 310
4. Load capacity in each direction ........ 303
5. Perfect sealing and lubrication.......... 303
6. Available temperature ........ccoooocoeeeon.. 303
7.Simple installation ... 303 B Assembly and adjustment of cap seal
.................................................................... 310
Types of Guide Rail
1. 0utside TYPe ..oevvveevrreccrcrccr 304 E Precision ... 311
2.1nSide TYPE wovvvvcerevecccciiccccc 305
Types of Block Rating Life
1. Outside TYPe woovvvvviiis 306 1. Basic dynamic load rating C
2.1nSide TYPE covvvvooooeeeeccicie i 307 (basic dynamic moment M) .............. 312
2. Basic static load rating Co
. basic stati tMO) e 312
n Assembly and Adjustment ( a5|4c static moment Mo)
' 3. Maximum allowable load
1. Ouj(5|de Type ........................................ 308 (maximum allowable moment) ...... 312
2. Inside Type ........................................... 309 4. Ratlng life for the load in each direction
................................................................ 312
Track Roller ..o, 310 5. Rating life for the moment in each direction

T.R Guide



I T —

T.R Guide

Track Roller Guide

1. Structure and Features

Outside Type I « Cap Seal

A cap seal prevents any intrusion of foreign
substances by wrapping a roller. An internal
oil storage seal works for lubrication. There

fore, it increases a service life and improves
the function of speed.

Roller Unit »

Multi-Row Angular Contact Ball
Bearing is capable of withstand
ing radial load and thrust load.

P

L T
Guide Rail P 2
Aprecisely polished shaft with heat treat- i 9
ment is inserted into the aluminum body
of aguide rail.
Inside Type

Clearance Adjustable Bolt P>

This bolt adjusts the preload be
tween a guide rail and a track roll
er, supporting precise running.

<« Roller Unit

Multi-Row Angular Contact Ball Bearing
is capable of withstanding radial load and
thrust load.

End Seal A
The seals on both ends prevent any in
trusion of foreign substances, ensuring
stable running

B Trouide
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WON Track Roller Guide was developed with the experiences and knowledge that WON ST research
ers have accumulated for several years. It consists of the guide rail in which a precisely polished shaft
with heat treatment (HRC 62) is inserted, and a roller unit. The device supports high-speed transfer
and high precision. It has a simple structure for easy installation and maintenance and a very economic
linear motion system.

2. Speed and noise

In a conventional linear guide, a ball as a rolling element has the structure of circulation that causes
a noise and restricts a speed of motion. In the case of a track roller guide, its circulation part has no
noise, and the device can run up to the maximum rotary speed of a ball.

- Max. velocity V max = 10 m/s
- Max. acceleration A max = 50 m/s?

3. Clearance

If preload or zero clearance is needed in between a guide rail and a track roller, it is possible to adjust
clearance easily with the use of eccentric axis of a roller.

4. Load capacity in each direction

Atrack roller is based on multi-row angular contact ball bearing capable of withstanding load in each
direction.

5. Perfect sealing and lubrication

A cap seal prevents any intrusion of foreign substances in between a track roller and a guide rail, and
an oil storage seal supports lubrication.

6. Available temperature
-20C~ 80°C

7. Simple installation

Thanks to its light weight and simple structure,
itis easy to install and handle the product.

=
B
)
=
o
o
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Types of Guide Rail

R Guide

1. Outside Type

>

S
F

Standard and maximum lengths of guide rail

The standard length and maximum length of WON Guide Rail are presented below. In case of over
maximum length, it is possible to link multiple guide rails. For other specifications, please contact

us.

i
e

N

Unit:mm
Model No. ) o5 32 42 52 TW52
300 300 550 675 800 675
550 550 800 925 1050 925
800 800 1050 1175 1300 175
1050 1050 1300 1425 1550 1425
féﬁé‘fﬁg 1300 1300 1550 1675 1800 1675
el 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

I -
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2. Inside Type

Standard and maximum lengths of guide rail

The standard length and maximum length of WON Guide Rail are presented below. In case of over
maximum length, it is possible to link multiple guide rails. For other specifications, please contact

us.
@) O
W 77777 I s "1\%""?? 77777777 W]
L] .|
Lo
Unit:imm
Model No. 15 20 ) 30 35 45 55
170 230 230 310 310 625 820
410 410 410 550 550 1045 1060
710 710 710 630 630 1255 1540
1010 1010 1010 1030 1030 1570 2020
1310 1310 1310 1430 1430 2095 2500
Standard 1610 1610 1610 1510 1510 2515 2740
length of 1910 1910 1910 1830 1830 3040 3100
guide rail 2210 2210 2210 2070 2070 3355 3340
(Lo) 2510 2510 2510 2230 2230 3565 3580
2810 2810 2810 2550 2550 4090 3940
3110 3110 3110 2630 2630 4510 4060 —
3410 3410 3410 3030 3030 4540 g
3710 3710 3710 3430 3430 g_
4010 4010 4010 3830 3830 @
4310 4310 4310 4630 4630
P 60 60 60 80 80 105 120
G 25 25 25 35 35 50 50
Lmax 6000 6000 6000 6000 6000 6000 6000

E—" e =05 [
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Types of Block
1. Outside Type

The block for WON Tracker Roller Guide is classified into Fixture Block and Clearance Adjustable Block.

- Fixture block - Clearance Adjustable Block
Afixture block is put together with a precise A clearance adjustable block is used to apply
guide rail well. The gap between the rail and zero gap or preload.

the block is 20um or so. Economically, the block
needs no eccentric bolt for clearance adjust-
ment.

Model N Fymax Foymax Fzmax Fozmax Mxmax Moxmax Mymax Moymax Mzmax Mozmax
odelo. "y (N (N (N (N-m) (Nem) (Nem)  (Nem)  (N-m)  (N-m)

20 406 400 238 200 1.9 1.6 59 5.0 10.2 10.0
25 1495 1140 713 560 6.8 5.8 19.6 15.4 4.1 31.4
32 1495 1140 713 560 9.3 7.3 23.2 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

3% The load in use should not exceed the maximum allowable load shown in the table. IN=0.102kgf

IN-m =0.102kgf - m

I < T —
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2. Inside Type

WON

The block for WON Tracker Roller Inside Type (TRI) is classified into Fixture Block and Clearance Ad

justable Block.

- Fixture block

Afixture block is put together with a precise guide
rail well. The gap between the rail and the block

is 20um or so. Economically, the block needs no
eccentric bolt for clearance adjustment.

- Clearance adjustable block

zero gap or preload.

A clearance adjustable block is used to apply

F .
.&/
i

- Maximum allowable load

PSS = fo) o =
PN
——4d .k
My Mz
Model No FYmax FOyh\ax FZmax Fozmax M Xmax M O Xmax Mynax MOYnax M Zmax M 0O Zmax
. (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
TRI 15L 406 400 238 200 2.3 1.9 6.3 5.3 10.8 10.7
TRI 20 406 400 194 150 2.3 1.8 .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 251 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 11.3 40.4 30.8 :_c:
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 451 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 91.1 262.7 191.1
% The load in use should not exceed the maximum allowable load shown in the table. IN=0.102kgf
IN-m =0.102kgf - m

e ———yr =0
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n Assembly and Adjustment
1. Outside Type

The clearance adjustable block for WON Track Roller Guide makes it possible to run precisely through

clearance adjustment.

% While the block is running smoothly, all bearings rotate and accurate adjustment is made. If a
bearing is adjusted with too much force, it is possible to shorten service life of a system.

1) By connecting fully the bearing in the concentric axis (which is the basis) and temporarily the
bearing in the eccentric axis, it is possible to secure a sufficient gap between a rail and a clearance
adjustable block.

2) After the block is put together with a rail, slowly turn an adjustment wrench until the bearing in
the eccentric axis contacts rightly the rail.

3) If the bearing in the eccentric axis is adjusted accurately, fasten a fixture nut fully according to the
roller assembly torque shown below.

- Roller Assembly Torque (A)

Model No. 20 2% 32 42 52
Max (N-m) 2.0 8.0 8.0 46 46

- Rail Assembly Torque(B)

Model No. M5 M6 M8 M10 M12
Max (N-m) 5.8 9.9 24 48 80
1N=0.102kgf

IN-m =0.102kgf - m

B <5 T —
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2. Inside Type

The clearance adjustable block for WON Track Roller Guide Inside Type (TRI) makes it possible to run
precisely through clearance adjustment.

1) By connecting fully a fixture bearing (which is the basis) and temporarily an adjustable bearing, it
is possible to secure a sufficient gap between a rail and a clearance adjustable block.

2) After the block is put together with a guide rail, slowly turn the adjustment bolt on the side of the
block until a roller contacts the rail.
- While the block runs smoothly, it is required to rotate all bearings for adjustment.
- If a bearing is adjusted with too much force, it is possible to shorten service life of a system.

3) If the adjustable bearing is adjusted accurately, fasten a nut and bolt fully according to the roller
assembly torque shown below.

4) Fasten the loose-proof bolt on the top of the nut.

- Roller Assembly Torque

Model No. 15 20 25 30 35 45 55
Max (N-m) 2.0 2.0 8.0 8.0 46 46 46

=
B
)
=
o
o

- Rail Assembly Torque

ModelNo. ~ 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=0.102kgf
IN-m =0.102kgf - m

e —— T =00
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Track Roller

Atrack roller based on multi-row angular contact ball
bearing is composed of an eccentric axis roller and a
concentric axis roller.

G

- Concentric Axis Roller

This roller is used in the case where there is an instal
lation in the fixture axis, the opposite of eccentric axis,
or where there is no need of clearance adjustment.

i

- Eccentric Axis Roller

This roller is used to apply zero clearance between a
guide railand a roller or preload.

é

ﬂ End Seal (T Type)

This seal is installed before and after a block in order to
prevent foreign substances from intruding in a roller.
It helps to extend a life and improve running stability.

B :0

T.R Guide

Cap Seal

- This seal wraps a roller in order to prevent foreign
substances from intruding in the raceway surface.

- A seal storing a lubricant supplies the lubricant to
the contact surface.

- Itis designed to refill the contact surface.

- It helps to extend a life and improve running sta
bility.

Assembly and adjustment
of cap seal

It is recommended to mount a cap seal after a roller is
adjusted completely.

To mount a cap seal on a block, do the following:

1. Separate the block from a guide rail. 2. Temporarily
connect the cap seal with the block in order to secure
a sufficient gap of the cap seal. 3. Put the cap seal to
gether with the guide rail again. 4. Adjust clearance by
making the cap seal in contact with the shaft surface.
% The more contact with the shaft, the better sealing
effect. Inthis case, be careful of friction increase.
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n Precision

For the precision of WON Track Roller Guide, inspect its precision after installing a rail in the datum plane
of floor.

(/To2]
]
[/[004]8]

=
o]
o
Zlo0s[s) <.
&

Figure 2. Precision

e ——r -




T.R Guide

m Rating life

I T —

Rating life refers to a total travel distance that 90% in one group of bearings run without any material damage.

1. Basic dynamic load rating C (basic dynamic moment M)
Basic dynamic load rating (basic dynamic rated moment) refers to the load (moment) with which 90% in one
group of bearings can run 100km without any material damage.

2. Basic static load rating Co (basic static moment Mo)

Basic static load rating (basic static rated moment) refers to the load and (moment) that can cause the race
way surface of a bearing and the rolling element to be deformed permanently as many as 0.0001 of diameter

of the rolling element.

3. Maximum allowable load (maximum allowable moment)

Maximum allowable load (maximum allowable moment) refers to the maximum load (maximum moment)
that allows smooth linear motion in consideration of load transmission capacity of a track roller, and the inten

sity of rail, block, and jointing bolt.

4. Rating life for the load in each direction

_ Cyz 3. 405
L = (—P ) 10
- L
= s m 60
L :Ratinglife (m)
Lh :Ratinglife ()
Cyz :Basicdynamicloadratingineachdirection  (N)
P :Operating load in each direction (N)
(s :Stroke length (m)
n 1 No. of strokes (opm)

% If operating load is less than the maximum allowable
load Cyz, it is required to calculated rating life in the
above formula.

5. Rating life for the moment in each direction

— MXyZ 3 5
L= (7M ) -10
_ L
b e ni60
L :Ratinglife (m)
Lh  :Rating life (h)
Mxyz :Basicdynamicrated momentineachdirection (N + m)
M :Operating moment in each direction (N -m)
s :Strokelength (m)
ni :No. of strokes (opm.)

% If operating moment is less than the maximum
allowable moment Mxyz, it is required to calculated
rating life in the above formula.

I <>
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B STF Series Guide rai

An example of the composition of model name & number

| STF32 | — {1300 |

Model No.
Rail length
w
D,
<| a ‘ | ‘ % - | | | | |
{ H—!—He; g - ER I Eh ER -
] d G P ‘ G
.C._| Lmax |
Unitmm
Dimensions of rail
Model No.
hi dXDXp
STF 32 26 6000 10 6 10 5 6.5X12X6.5| 25 125
STF 52 42 6000 16 10 18 9 11X19X13 25 250

3% For other specifications, please contact us
% For vertical use, please contact us.

=
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l TS Series

An example of the composition of model name & number

ITijHI—IBé;JH%I—I%gOI

Model No.

Number of blocks assembled in one shaft

Type of block: B-Fixture Block, BC-Clearance Adjustable Block
No symbol- No cap seal, S-Cap seal attached

Length of rail

Basic load rating and moment

] = = ‘@ ° ®°
=>[H fl<= [H il [l il \ | E"@Oj
Cy Cz Mx My Mz

Allowable static moment

Model No. Mox My Moy

(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 78.7 231 172 487 357
TS 52H 13930 | 10200 | 6620 | 4920 | 139.0 103 298 221 627 459

3% For other specifications, please contact us.

3% The rail of TS 32H or more has a hollow
type.

% The values of load rating and moment are
needed for life calculation. For the value
of maximum allowable load, see the
information at page 306.

% For vertical use, please contact us.

I <+ T —
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WON
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H\?Frzgjaﬁ% < :
e ol e | e
Lmax
Unitmm
Main dimensions Dimensions of block Dimensions of rail
H H S Ti T hi dXDXp
TS 20 60 | 20 |6000| 110 |25.5/16.5[125|M 5| 25 | 50 | 17 4 1122 | 9 | 45%X8x46| 25 | 625
TS 25 85 | 256000 125 |34.1|23.5| 17 |[M 6| 35 | 55| 21 6 | 15 |10.6|5.5%X10X6.5| 25 | 625
TS 32H 90 | 32 |6000| 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 | 9%X15X85 | 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

Fixture Block

Clearance Adjustable Block

=
B
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I TC Series

An example of the composition of model name & number

ITi'% I—IZ;JIEI—IB;JOI

Model No.

Number of blocks assembled in one shaft

Type of block: B-Fixture Block, BC-Clearance Adjustable Block
No symbol- No cap seal, S-Cap seal attached

Length of rail

Basic load rating and moment

@ PN Py O ° O
=>[fl i< [H il B ] \ | E°<;\\>°j
Cy Cz Mx My Mz

Allowable static moment

Model No. 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 271 20.9 78.4 60.5 164 125
TC 52 13930 | 10200 | 6620 | 4920 139 103 298 221 627 459

% For other specifications, please contact us.

3% The values of load rating and moment are needed for life calculation. For the value of maximum allowable load, see the
information at page 306.

3% For vertical use, please contact us.

g g
-
Customized product \'o

TC
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‘ as Lmax
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Unitmm

Dimensions of block Dimensions of rail

H H H S Ti T a ds h ht h2 hs ha

TC 20 60 | 20 | 6000|110 | 57 |16.5[12.5/M 5| 25 | 50 | 56 | 5.3 |83 | 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

% For the specifications of bracket, see the information at page 332. IN = 0.102kgf
IN-m = 0.102kgf * m
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Fixture Block

Clearance Adjustable Block
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I TF Series

An example of the composition of model name & number

ITFjZ I—IZ;JIEI—IB;JOI

Model No.

Number of blocks assembled in one shaft

Type of block: B-Fixture Block, BC-Clearance Adjustable Block
No symbol- No cap seal, S-Cap seal attached

Length of rail

Basic load rating and moment

@ PN L\ O °© O
=>[fl fl<= [H il i il \ | EOQOZ
Cy Cz Mx My Mz

Allowable static moment

Model No. Cy Mx Mox My Moy Mz Moz
(N) (Nm)  (Nom) (N-m) (N-m) (N-m) (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

3% For other specifications, please contact us.

% The values of load rating and moment are needed for life calculation. For the value of
maximum allowable load, see the information at page 306.

% For vertical use, please contact us.

I -
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Lmax

Unit:mm

Main dimensions Dimensions of block Dimensions of rail

L
L H H H S Ti Te hi  dXDXp
(max.)

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 |47.2/34.9/25.2|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 11X19%10 25 | 250
1N = 0.102kgf

IN-m = 0.102kgf * m

Fixture Block

Clearance Adjustable Block

=
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I TW Series

An example of the composition of model name & number

ITVJ'52 I—IBgH%I—IMé%I

Model No.

Number of blocks assembled in one shaft

Type of block: B-Fixture Block, BC-Clearance Adjustable Block
No symbol- No cap seal, S-Cap seal attached

Length of rail

Basic load rating and moment

@ P P SN O ° o
=[] Al<= [H il LA il \ | (o &= o[]
Cy Cz Mx My Mz

Basic load rating Allowable static moment
Model 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

3% For other specifications, please contact us.

% The values of load rating and moment are needed for life calculation. For the value
of maximum allowable load, see the information at page 306.

% For vertical use, please contact us.

™™
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Unitmm

Main dimensions Dimensions of block Dimensions of rail

. lt+ H H H S Tt T2 a ds h h dXDXP
(max.)

200/120| 6000 (205| 51 |34.9/25.2/M10(87.5/ 90 |100| 10 | 25 |16.1| 11X19X13
1N = 0.102kgf
IN-m = 0.102kgf e m

=
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Fixture Block Clearance Adjustable Block
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I TRI Series - Standard Type

An example of the composition of model name & number

| TRI25 |—| 2 |[BC][UU|—[1300]
i 5 e d b

Model No.

Number of blocks assembled in one shaft

Type of block: B-Fixture Block, BC-Clearance Adjustable Block
No symbol-No end seal, UU-End seal attached

Length of rail

Basic load rating and moment

Basic load rating Allowable static moment

Model No. Coy Cz Mx Mox My Moy Mz Moz

(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 1868 92.3 200 136 91 377
TRI 55 13900 | 10200 | 5410 | 3690 162 110 243 166 627 459

% For other specifications, please contact us.

% The values of load rating and moment are needed for life calculation. For the value
of maximum allowable load, see the information at page 307.

% For vertical use, please contact us.
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Unit:mm
Main dimensions Dimensions of block Dimensions of rail

W H L Imax it Ho S Ti T2 hi a ¢ dXDXp
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 |600080.2| 12 | M6| 35| 35| 6 | 22| 6 | 34 | 4.2 | 65X11x65| 25 | 60
TRI 30 60| 42 96.8/6000 94 |{17.5| M8 | 40 40| 6 | 26| 7 | 44| 5 |65X11x65| 35| 80
TRI 35 70 | 48| 117 |6000/114.2/18.5| M8| 50 | 50| 10 |31.5| 8 | 50 | 6.8 | 9x14x9 | 35| 80
TRI 45 86 | 60| 126 |6000/123.2| 23 [M10| 60 | 60| 10 |39.5] 12 | 60 | 6.8 | 11X17.5X11 | 50 | 105
TRI 55 |100| 68| 156 (60001532 28 |M12| 75 | 75 |12 |43.5] 12 | 70 | 8.5 | 13x20X13 | 50 | 120
1N = 0.102kgf

Fixture Block

Clearance Adjustable Block

=
B
)
=
o
o

IN-m = 0.102kgf-m

T.R Guide
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l TRISeries - Long Type

An example of the composition of model name & number

|TR|25|_|—|BC||UU|—|1300|
@ Bea 8

Model No.

Number of blocks assembled in one shaft

Type of block: B-Fixture Block, BC-Clearance Adjustable Block
No symbol-No end seal, UU-End seal attached

Length of rail

Basic load rating and moment

Allowable static moment

Model No. Mx Mox My Moy

(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

% For other specifications, please contact us.

% The values of load rating and moment are needed for life calculation. For the
value of maximum allowable load, see the information at page 307.

% For vertical use, please contact us.

gy weeeige .



__________________________________4
WON ST CO., LTD. WDN

@ o [
ctef—— e -——o—1 =
[ S
S P G
D ” T
© _ 1
o ] A A
ot —— 1 cL * 5
= T i e =] & il
e 0 a | £
Lmax

Unitmm

Main dimensions Dimensions of block Dimensions of rail

W H L lmex Lt Ho S T1 T2 hi a ¢ dXDXp

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 | 45X8x45| 25 | 60
4
TRI 25L | 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 |65x11x65| 25 | 60

TRI 30L | 60| 42| 131 |6000128.2/17.5| 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 [60001210.2 28 |[M12| 75 | 95|12 |43.5/ 12 | 70 | 8.5 | 13x20x13 | 50 | 120

1N = 0.102kgf
IN-m = 0.102kgf m

o N oo >

Fixture Block Clearance Adjustable Block

TRouide JEPEN
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B RF Series/ RA Series Track Roller (Outside Type)

An example of the composition of model name & number

T-RF T-O4

1 2

Model type: RF-Concentric Roller, RA-Eccentric Roller
Model No.

g b el

Load of applied roller

oo G Sy & Gw o pe e
RF 04/RA 04 1150 800 330 190 250 100
RF 06/RA 06 3670 2280 1080 550 920 270
RF 10/RA 10 8580 5100 2510 1230 2200 630

RF 12 8580 5100 2510 1230 2200 630

I -
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Unitmm
Model No.
RF 04 -
— 4 4 16 22 7 8 15| 05 [185| 0.5 | 24 20
RA 04 0.5
RF 06 =
- 6 6 24 34 11 | 6.5 1 1 27 | 1.6 5 25, 32
RA 06 1
RF 10 -
———F— 10 | 10 | 35 |51.3|15.9|8.95 1 1.7 1405 | 2 8 42, 52
RA 10 1
RF 12 12 | 10 | 42 [60.93] 19 | 9.5 = = 3 432 1 12.5 55
1N = 0.102kgf

IN-m = 0.102kgf * m

=
B
)
=
o
o

e ——— e =
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I RFI Series Track Roller (Inside Type)

An example of the composition of model name & number

RFI _—
1 2
RFI-Concentric Roller

Model No.

Load and moment of applied roller

e Z oI

AR R
RFI 04 1150 800 330 190 250 100
RFI 06 3670 2280 1080 550 920 270
RFI 10 8580 5100 2510 1230 2200 630
RFI 12 8580 5100 2510 1230 2200 630

I <25
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WON

Unitmm

RFI 04 17 TRI 15
—————— 4 | 4 |16 |2 | 7|5 |10]|15 05 05 55— —
RFI 04-1 18 TRI 20
RFI 06 215 TRI 25
——————1 6 | 6 | 24| 34|11 |65 |14 1|1 05 6 ——
RFI 06-1 25.9 TRI 30
RFI 10 33.35 TRI 35
—————1 10 | 10 | 35 |51.3/15.9 /895 22 | 1 |1.75 1] 9 ——
RFI 10-1 37.35 TRI 45
RFI12 | 12 | 12 | 42 6093 19 |95 | 22 | - | 3 |432| 1 |125| TRI55

IN = 0.102kgf

IN-m = 0.102kgf * m

v B
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I S Series  Cap Seal

An example of the composition of model name & number

Model Type

Model No.
S
|
/'j\\x\
0/ ON | ().
T T I
\\Made |TI Koreal/ £
S L
. R
A B
Unit:mm
Model No. A A B H Hi (® S Applied roller
S 04 38 30 12 20 8 10 RF, RA 04
S 06 45 36 16 28 12 14 3.2X6X3.5 RF, RA 06
S 10 60 50 22 39 17.5 19,5 RF, RA 10

B <o T ——
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l T Series  End Seal

An example of the composition of model name & number

Model Type

Model No.
C
e
©
@ AN aof H
N2 1 r
WONST T
TRI 25
L t
Unit:mm
Model No. L H t C h D d
T 15 30 15.5 3 20 3 5.5 3.5
T 20 38 16.5 3 22 4 5.5 3.5
T 25 44 20 3 25 4 6 3.5
T 30 56 24.4 3 36 6 8 4.5 =
T35 65 31.9 3 40 7 8 45 o
T 45 80 35.4 3 46 9 8 45 oy
T 55 94 40.7 3 66 9.5 8 4.5

N T = [
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l B Series

R Guide

Bracket

An example of the composition of model name & number

Model Type
Model No.

Model No.
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 6.6x11 | 20.5 9 7.5
B 25-2 80 32.5%2
B 52-1 70 55 X1
————— 30 1.5 27 9 x14 | 185 9.5 7.5
B 52-2 125 55 X2
Bracket Assembly Torque

Max (N-m)

5.8

99

24

IN = 0.102kgf

IN-m = 0.102kgf * m

I <> [ —
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V Guide

Structure and Characteristics

1. Structure of VG Type

WON V Guide consists of guide rails treated with high-frequency heat (HRC58 or above) and roller
units. Itis a linear motion system capable of high-speed transportation and high precision, with a
simple structure that allows for easy installation and maintenance

Plate

Applied steel material with
higher rigidity compared to
aluminum.

Guide Rail

V-shape surfaces of the integral carbon
steel material were subjected to high-fre-
quency heat treatment, followed by preci-
sion grinding. When precision-ground and
connected on two or more axes, they can be
connected without any errors.

Roller Unit /

The roller unit features double-row angular
contact ball bearings, capable of withstand-
ing radial and thrust loads. The size has been
increased from @6 to @9 compared to the
existing shaft.

Guide Rail Stopper

V Guiderailis a high-rigidity integral
rail and does not require a separate
rail stopper.

2. Clearance

The clearance between the rail and the plate is maintained within a maximum of 0.1Tmm
during operation. It can be customized according to the intended usage.

3. Load Capacity in Each Direction

The track roller is made of double-row angular contact ball bearings, which can be loaded in
each direction (radial, thrust). The contact area between the rail and the bearing has been
increased( from point contact to line contact), resulting in improved durability and lifespan.

B vouice
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4. Temperature Range of Use
-20C ~80C
5. Structure of VGT Type

It consists of a fixed plate and a tilt type plate designed with angular ball bearings, allowing for
subtle tilting. Due to its tilting function, it smoothly absorbs installation misalignment at the rail
connections.

Alignment Unit

It consists of angular contact

i ball bearings and circular plates
for securing to the table. The
alignment plate is tilted around
the alignment unit.

Alignment Plate

Rollernit — —
The roller unit, double-row angular contact
ball bearings, can withstand radial and :
thrust loads. The size has increased from \
26to @9 compared to the previous shaft.

Impact load reduced by 55%, velocity change rate reduced by 68% caused by the ~— Passing point of the connected rails.

impact load.
0.5
0.4 reduction
—~—— Velocity Inthe case where the rail spacing is amount

0.3 2mm and the rail gap is 0.02mm

0.2 :

0.1 T Gl reduction amount

: ! 7
0

-0.1 :

0.2 Acceleration Section Constant Speed Section : Deceleration Section

= Normal Type = Normal Type = Tilt Type — Tilt Type
VG Velocity (m/s) VG Current (A) VG Velocity (m/s) VG Current (A)

Veuide JEECN
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V Guide

Accuracy Specifications

1. Combination Specifications

The accuracy of our V Guide is tested after mounting our rails on the ground reference surface.
% Recommended torque for rail assembly (M5) = 5.1 N.m.

21

(3.45)

T +0.05
20

(59.1)

T +0.05
20
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2. Rail Specifications

WS

[Range of Rail Production Length Error]
For our general V guide, the manufacturing error per meter is + Tmm.

The length of each individual connecting rail (L) with a ground cross section is as follows: L =L + 0.3m
% For individual rail lengths exceeding 3 meters, please contact us.

3. Rail Running Accuracy

The measurement value on the measuring device that appears while running the block with preload
applied represents the maximum error in the running accuracy of the block relative to the rail.

Indigator
Indigator l— Rail Length(mm) Running Accuracy
Above Below (um)
- 500 14
500 1000 20
Block with preload applied 1000 1600 24
1600 2000 27
2000 2500 30
2500 4000 34

e ——rr -
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V Guide

Rated Lifespan and Load

1. Rated Lifespan Calculation

Rated lifespan is defined as the total travel distance that each linear system of the same series
can travel under the same conditions, without the occurrence of flaking in 90% of the system.

G vy _ L
PXfW)X10 b XX X 60

L=(

% The rated lifespan is calculated using the above formula only when the calculated load is less
than the maximum permissible load Fyz.

L :Ratedlifespan (m) P :Calculated loadineach  (N)

Lh :Service lifespan time (h) direction

Gz Basicdynamicloadrating  (N) ls :Stroke length (m)
for each direction ni :Number of reciproca-  (o.p.m)

fw :Load factor tions per minute

4) Load Factor (fw)

Generally, the static load acting on linear motion guide blocks can be calculated using a formula. However,
during operation, the actual load applied to the block often includes additional loads such as vibration or
impact loads. Therefore, especially for high-speed operation, please consider the load factors (fw) provided
in the table below. You may divide the basic dynamic load rating of the linear motion guides by the load
factor to account for the additional loads.

Extermnal Conditions

e —— Service Conditions Load Factor fw
Low Smooth running at mild speed; no external vibrations orimpacts 1.0~13
Moderate Low speed; moderate external vibrations or impacts 12~15
High High speed; strong vibrations orimpacts 1.5~20
VeryHigh Very high speed; strong vibrations and impacts during operation 20~40
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2. Maximum Permissible Load

The maximum permissible load is the maximum load allowed to ensure smooth linear motion,
considering the load capacity of the track rollers, rigidity of the block and rail, and accuracy of
the track roller guide.

3. Rated Load

[Basic Dynamic Load Rating C]

The load that 90% of linear systems from the same series, when operated under normal conditions,
can travel 100 km under the same conditions without experiencing flaking.

[Basic Static Load Rating CO]

The load that can cause permanent deformation of the raceway surface and the rolling elements
at a magnitude equal to 0.0001 times of the diameter of the rolling elements.

® @
g~ gg %:g % P
Fy. Cy Fz. Cz Wz

Maximum Permissible Load Maximum Permissible Moment

PartNumber  Fymax Foymax Fzmax Fozmax Mxmax Moxmax Mymax Moymax Mzmax Mozmax
(N) (N) (N) (N) (Nm)  (Nm)  (Nm)  (Nm)  (Nm)  (Nm)

VG20-4R,VGT20| 2000 | 1260 | 950 600 7.6 4.8 195 | 123 | 41.0 | 258
VG20-6R 2650 | 1890 | 1260 | 900 10.0 7.2 60.5 | 43.2 | 127.2 | 90.7
VG20-8R 3250 | 2520 | 1540 | 1200 | 12.3 9.6 | 1047 | 81.6 | 221.0 | 171.4

Basic Dynamic Load Rating Static Permissible Moment

Part Number Q Coy Cz Coz Mox My Moy Mz
(N) (N) (N) (N) ; (Nm)  (Nm)  (Nm)  (Nm)

VG20-4R VGT20 | 7960 | 5000 | 3747 | 2400 | 29.9 | 19.1 | 179.9 | 115.2 | 382.1 | 240.0
VG20-6R 10573 | 7500 | 4977 | 3600 | 39.7 | 28.7 | 238.9 | 172.8 | 507.5 | 360.0
VG20-8R 12931 | 10000 | 6088 | 4800 | 48.6 | 38.3 | 414.0 | 326.4 | 879.3 | 680.0

e — T =>>
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BvG2o

i i
4R, 6R
L
C
®d2 T
! s I ] !
£ W, ®d, #8R
(W) G P
Unit:mm
n MX?2 E N M2X¢2 T H3 Wi dixdaxh
VG20-4R 59
— — 4
VG20-6R | 34.1 7060 91 5x8 | 19| 3 | 4x8 | 14 |3.45| 20 | 21 | 20 | 60 |6x9.5x8.7
VG20-8R 135 123| 6
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BvGr20
odixl HOLE
3 -
. —©g3
)
| 4 Pdudifixl
B afixl 2 L PIN HOLE
PIN HOLE C sLoT
4-M, TAP THRU F
P03 L
=
HE HHH ®de
_ 1 | 1
2. o P i
T == i
d\

e e

le,f]';er (18.1) W2) W3) Wa) L H (H) D T Tt B C E F (1) (2 M T

Unit:mm

34.1 |37.95|50.95(88.9/110/50.6|59.1| 58

daxd H G dixdzxh

VGT20 44.5 4545 | 211 20 | 60 | 6x9.5x8.7
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V Guide

Mounting Errors of Rails and Assembly of Blocks

1. Rail Mounting Accuracy

If the mounting error of the V Guide is significant, misaligned blocks can lead to a decrease in rigidity.

Xis less than or equal to 0.025mm.

2. Assembly of Blocks

1) Afterinserting the roller bearing into the roller bearing bolt, ensure that it is fully fitted under the
block, then lightly fasten the washer and nut from above.

2) Fully tighten the side set screws (Recommended torque: 2.5 N.m).

3) Securely fasten the nut by holding the bolt head with a spanner (Recommended torque: 22 N.m).

% Disassembly can be performed in reverse order.

- 342 A
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B Precautions for Use

1. Mounting Position

If it is expected to have sustained or excessive loads withstanding cantilever loads momentarily,
please contact our engineers.

2. Lubrication

WON V Guide for LMS is a system where the guide block repeatedly disengages and engages with the rail
through continuous movement and stopping in one direction. Therefore, both the rail raceway surface and
the roller contact surface have to be properly lubricated to suppress frictional heat and minimize friction.
Prior to the operation, grease must be thinly applied to the entire rail raceway surface that comes
into contact with the rollers. Additionally, a separate lubrication device should be installed to ensure
periodic lubrication of the rail surface.

Insufficient lubrication can lead to premature damage to the guide rails or rollers.

-

E 3
24 hours have passed 36 hours have passed

% Unlubricated Test - A radiant item 400mm 1 cycle, 30 cycles per a minute.

Veuide JEVEN
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Appendix

1. Conversion Table from International System of Units (SI)

Atable of comparison between S, CGS system, and engineering

Time

Temp. Acceleration

Force

Stress

Pressure  Energy  Power

CGS System

c Gal dyn

dyn/cm?

dyn/cm?

erg erg/s

Engineering Unit System

kgf -S2/m

c m/s?

kgf

kgf/m?

kgf/m2 | kgf-m | kgf - m/s

Conversion Factor in Sl Units

SIS OISR HEnS Conversion factorin Slunits
Name of unit Symbol Name of unit Symbol
Degree . 180/n
Angle Radian rad Minute 10180/n
Second 648 000/11
Micron u 10°
Length Meter m Angstrom A 107
Are a 107
2
Area Square meter m Hectare ha 107
’ 5 Liter e |10l
Volume Cubicmeter m Deciter drd. | 10t
Minute min 1/60
Time Second s Hour h 1/3 600
Day d 1/86 400
Vibration, Frequency Hertz Hz Cyde s 1
Revolutions Revolutions/second s? Revolutions/minute rom | 60
Kilometer/hour km/h | 3600/1000
Speed Meter/second m/s Knot kn 3600/1852
_ Gl Gal | 10°
Acceleration Meter/second m/s G G 1/9.806 65
Mass Kilogram kg Ton T 107
Kilogramweight kof 1/9.806 65
Force Newton N Tonweight i 1/(9.806 65 X 10%)
Dyne dn | 10
Torque and force . ) ) :
moment Newton meter N-m Kilogram weight kgfm | 1/9.806 65
Stress Pascal Pa Kilogram weight/square centimeter | kgffan? | 1/(9.806 65 X 10%)
(Newton/squaremeter) | (N/m) Kilogram weight/Milimeter kgffrn? | 1/(9.806 65 X 1 0%

_ B e
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Factor by whichtheunitismuttipied Name and symbol of prefix [l Factorbywhichtheunitismultipied Name and symbol of prefix

1018
1015
»IOWZ

10°
10°
10°

102
10’

Exa E 107" Dei d
Peta P 107 Centt c
Tera T 107 il m
Giga G 10° Micro u
Mega M 107 Nano n
Kilo k 1077 Pico p
Hecto h 107" Femto f
Deca da 107" Ato a

Conversion Factor in Sl Units (cont’d)

>
pe}
o
(0]
=)
o
x

Sl units Otherunits S| . . .
Amount . . Conversion factorin Slunits
Name of unit Symbol Name of unit Symbol
Kiogramweight /squaremeter | kgf/m? 1/9.80665
Pascal Aquameter mH:0 1/(9.80665X 10°)
Pressure (Newton/square Pa Mercury millimeter mmHg 760/(1.01325X10°)
. etef? (N/re?) Torr Torr 760/(1.01325X 10°)
Bar bar 10°
Atmosphere atm 1/(1.01325X10°)
Erg erg 107
Jode ] Calorie (intemational) aalr 1/4.1868
Energy : Kilogram meter weight kgf- 1/9.80665
(Newtonmeter) | {N-m) Kiovwatt-hour Wh | 1/@6X10)
Metric horsepower-hour PS:h ~3.77672X107
Watt W Kilogram weight/second kgf-m/s 1/9.806
Power (Newtonmeter) 0/s) Kilogram/hour keal/h 1/1.163
Metric horsepower PS ~1/735.4988
Visaosity, Visaosity Index Pascal Pa‘s Poise P 10
Kinetic viscosity, 5 Stokes St 10¢
Kinetic viscosity index Bl ms Centistokes St 10°
Temperature, . . o o
[ - Kelvin, Celsius K, Degree C [SeeNote (1).]
Current, Magnetomotive .
e Ampere A Ampere C 1
Current, electromotive force Volt V (Watt/Ampere) (W/A) 1
Magneticintensity Ampere/meter A/m Oersted Oe 41/10°
G G 10
Magneticflux density Tesla T g:r:ﬁ ; 10°
Electricresistance Ohm Q Ampere/volt (V/A) 1
Note (1) InTK, the temperature conversion to 8°C is 8 =T-273.15. In temperature difference, AT= 46.
AT and A6 represent the temperature difference measured in Kelvin and Celsius scales, respectively.
Remark The name or symbol of a unit in parenthesis is the definition of the unit described above or in the left.

An example of conversion  TN=1/9.809 65kgf

e
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2. N-kgf Conversion Table

[Howtoread] Forexample, if you convert 10N, find ‘10’ in the middle column of the 1st block and
read the value on its right side in the column kgf. It is found that 10N is converted into
1.0197kdf. If you convert 10kgf, find “10" in the middle column of the same block and read
the value on its left side in the column N, which is 98.066N.
1N=0.1019716kgf

1kgf=9.80665 N

N kgf N kgf N kgf
9.8066 1 0.1020 33343 | 34 | 34670 657.05 67 6.8321
19.613 2 0.2039 343.23 3% | 35690 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 | 38749 696.27 7 7.2400
58.840 6 0.6118 38246 | 39 | 39769 706.08 | 72 | 7.3420
68.647 7 0.7138 39227 | 40 | 4.0789 715.89 73 7.4439
78.453 8 0.8158 402.07 4 41808 725.69 74 | 75459
88.260 9 0.9177 411.88 42 | 42828 735.50 75 7.6479
98066 | 10 1.0197 421.69 43 | 43848 745.31 76 7.7498
107.87 11 11217 431.49 44 | 44868 755.11 77 7.8518
117.68 12 12237 44130 45 | 45887 76492 | 78 | 7.9538
127.49 13 1.3256 45111 46 | 46907 77473 79 | 80558
137.29 14 1.4279 460.91 47 47927 78453 | 80 8.1577
147.10 15 15296 47072 | 48 | 48946 794.34 81 82597
156.91 16 16315 48053 | 49 | 4.9966 804.15 8 83617
166.71 17 17335 49033 | 50 | 50986 813.95 8 | 84636
176.52 18 1.8355 500.14 51 5.2006 82376 | 84 | 85656
186.33 19 19375 509.95 | 52 | 53025 83357 | 8 | 86676
196.13 20 | 2.03% 519.75 53 | 5.4045 84337 | 8 | 8769
205.94 21 21414 52956 | 54 | 55065 853.18 87 8.8715
215.75 22 2.2434 539.37 | 55 | 56084 86299 | 88 | 89735
22555 23 2.3453 549.17 56 57104 872.79 89 | 90755
235.36 24 2.4473 55898 | 57 5.8124 88260 | 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 % 9.3814
264.78 27 2.7532 58840 | 60 6.1183 912.02 9B | 94834
27459 28 | 28552 598.21 61 6.2203 921.83 94 | 95853
284.39 29 2.9572 608.01 62 6.3222 931.63 9% 9.6873
29420 | 30 | 3.0591 617.82 63 | 6.4242 941.44 % | 97893
304.01 31 3.1611 627.63 64 | 65262 951.25 o7 9.8912
313.81 3? 3.2631 637.43 65 | 6.6282 961.05 98 | 99932
32362 | 3B 3.3651 647.24 | 66 6.7301 970.86 | 99 | 10.095

I = I
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3. kg-lb Conversion Table

[Howtoread] Forexample, if you convert 10kg, find “10” in the middle column of the 1st block and
read the value on its right side in the column Ib. It is found that 10kg is converted into
22.046lb. If you convert 10lb, find “10" in the middle column of the same block and read
the value on its left side in the column kg, which is 4.536kg.
1kg=2.2046226lb

11b=0.45359237kg

kg Ib kg Ib kg Ib
0.454 1 2.205 15.422 34 | 74957 30.391 67 147.71
0.907 2 4.409 15.876 35 77.162 30844 | 68 149.91
1.361 3 6.614 16.329 3% | 79.366 31.298 69 152.12
1814 4 8.818 16.783 37 81.571 31.751 70 154.32
2.268 5 11.023 17.237 38 83.776 32.205 7 156.53
2.722 6 13.228 17.690 39 | 85980 32.659 7 158.73
3.175 7 15.432 18.144 40 88.185 33.112 73 160.94
3.629 8 17.637 18.597 M 90.390 33566 | 74 163.14
4,082 9 19.842 19.051 2 | 92594 34.019 75 165.35
4536 10 22.046 19504 | 43 | 94799 34.473 76 167.55
4.990 11 24.251 19.958 44 | 97.003 34.927 77 169.76
5.443 12 26.455 20.412 45 | 99208 35380 | 78 171.96
5.897 13 28.660 20.865 | 46 101.41 35834 | 79 174.17
6.350 14 | 30.865 21.319 a7 103.62 36287 | 80 176.37
6.804 15 33.069 21.772 48 105.82 36.741 81 178,57
7.257 16 35.274 22206 | 49 108.03 37.195 8 180.78
7711 17 37.479 22680 | 50 110.23 37648 | 83 182.98
8.165 18 39.683 23133 51 112,44 38.102 84 185.19
8618 19 41.888 23587 | 52 114.64 38555 | 8 187.39
9.072 20 | 44.092 24.040 | 53 116.84 39.009 | 86 189.60
9.525 21 46.297 24494 | 54 119.05 39.463 | 87 191.80
9.979 2 | 48502 24948 | 55 121.25 39.916 88 194.01
10.433 23 | 50706 25.401 56 123.46 40370 | 89 196.21
10.886 24 52.911 25.855 57 125.66 40823 | 90 198.42
11,340 25 55.116 26.308 | 58 127.87 M.277 91 200.62
11,793 26 57.320 26.762 59 130.07 41730 ® | 20283
12.247 27 | 5952 27.216 60 132.28 42184 93 | 20503
12,701 28 61.729 27.669 61 134.48 42638 | 94 | 207.23
13.154 29 | 63934 28.123 62 136.69 43.091 9% | 20944

13608 | 30 66.139 28.576 63 138.89 43545 | 9% 21164 |

o

[0}

14.061 31 68.343 29.030 | 64 14110 43998 | 97 213.85 3

14,515 32 | 70548 29484 | 65 143.30 44452 | 98 216.05 <
14.969 33 72.753 29937 | 66 14551 44906 | 99 218.26

T = [
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4. Hardness Conversion Table

Brinell Hardness Rockwell Hardness
Rockwell C Vickers B Scale Load
Scale Hardness Hardness Standard Ball Tun.gsten Slzgia,\lﬁeléokag(]i() 980;’;‘“:1622:( 8 shore Hardness
(1 471N) CarbideBall grale Indenter 1.588mm
(1/16in)
68 940 = = 85.6 = 97
67 900 = = 85.0 = 95
66 865 - - 84.5 - 92
65 832 - 739 83.9 - 91
64 800 - 722 83.4 - 88
63 772 = 705 82.8 = 87
62 746 = 688 82.3 = 85
61 720 - 670 81.8 - 83
60 697 - 654 81.2 - 81
59 674 - 634 80.7 - 80
58 653 = 615 80.1 = 78
57 633 = 595 79.6 = 76
56 613 - 577 79.0 - 75
55 595 - 560 785 - 74
54 577 - 543 78.0 - 72
53 560 = 525 7.4 = 71
52 544 500 512 76.8 = 69
51 528 487 496 76.3 - 68
50 513 475 481 75.9 - 67
49 498 464 469 75.2 - 66
48 484 451 455 4.7 = 64
47 471 442 443 741 = 63
46 458 432 432 73.6 - 62
45 446 421 421 731 - 60
44 434 409 409 72.5 - 58
43 423 400 400 72.0 = 57
42 412 390 390 7.5 = 56
41 402 381 381 70.9 - 59
40 392 371 371 70.4 - 54
39 382 362 362 69.9 - 52

N - D
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Brinell Hardness Rockwell Hardness
Rockwell C Vickers B Scale Load
Scale Hardness Hardness Standard Ball Tun'gsten Sggf,\lﬁe;o;;ﬂ 980‘[)72;1;:2:( 8 shore Hardness
(1 471N) CarbideBall  praeindenter ~ 1.588mm
(1/16in)
38 372 353 858 69.4 - 51
37 363 344 344 68.9 - 50
36 354 336 336 68.4 (109.0) 49
85 345 327 327 67.9 (108.5) 48
34 336 319 319 67.4 (108.0) 47
33 327 311 311 66.8 (107.5) 46
32 318 301 301 66.3 (107.0) 44
31 310 294 294 65.8 (106.0) 43
30 302 286 286 65.3 (105.5) 42
29 294 279 279 64.7 (104.5) 41
28 286 27 271 64.3 (104.0) 41
27 279 264 264 63.8 (103.0) 40
26 272 258 258 63.3 (102.5) 38
25 266 253 253 62.8 (101.5) 38
24 260 247 247 62.4 (101.0) 37
23 254 243 243 62.0 100.0 36
22 248 237 237 61.5 99.0 35
21 243 231 231 61.0 98.5 85
20 238 226 226 60.5 97.8 34
(18) 230 219 219 - 96.7 B
(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 17 171 = 87.1 26
(4) 173 165 165 - 85.5 25
(2) 166 158 158 - 83.5 24
(0) 160 152 152 = 81.7 24

pd
©
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5. Dimensional Tolerance of Shaft

Diameter (mm)

Above Below

316 |35 58|08 5 |- 8 b -8 -0 |5 =
6 110 |50 |5 || 3 m|< o 8 > % |
0 (8|3 ||| 3|8 1 8 @ - m | 5
B o0 |50 155 | T 6 0|0 8 o ® - - |45 265
0|80 |05 |4 50 |1 6 o » @ -o|5 *8
50 | 8 |Jo | 59| o | 28 o0 |- 0 - a6 - -po |65 %05
80 | @20 | 5|37 | » » s o - |5
2 |8 | 270 50| 5| 3 |8 o8 40 - 00 0| X9 %2
B0 30 :gg :1128 :38 ::152 o —28 —2(9)) —4(6) —702 —1?5 —135 =l eSS
O | 2| | | 2 2 -8 —m o |%MS 6
3 | 40| 50 o | Sa| e | 8 —8% b 0 | 125+
0 |50 | 0| Z20 | Joa | S 0 | w0 <@ v b o |15 0
500 | 630 | 200 e D= S| = s =6 i = -230 - 2
630 | 800 | 50| S0 —_1%% = 2| = 8 > s o | =
800 (1000|201 T8I S0 | - | T = 0 -0 20 0| - B
1000 | 1250 | 0| S fei - :5?1 i G N
250 | 1600 50 | g | Sgn| © wa| T m -5 -5 0 =m0 | =
800 2000 201 201 001 - 4l - e 60 =0 a0 0| ©
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Diameter (mm)
Above Below
3 % 7 % % %R | B B ¥ 6 |10
% ®.9y ®woH % BB B BF B 0|18
5 02 B 9% B % ¥ 9|8 B8 4 B 18 |0
e I A - A A i S -
6 H2  H8 | M5 421 432 | 424 430 | 439 | 451 | B i | 50 | 65
77 2 |42 42 42 |41 411 (420 |42 | @ B | e5 | 80
6 413 420 | H8 425 438 | +28 435 | +45 | +59 | H 3 | 80 | 100
-9 -9 -5 | +3 +3 +3 | +183 +13 | +23 | +37 b #0100 | 120
48 | 120 | 140
+7 +H4 422 | 421 428  +43 | +33 +40 | +52 | 468 1%8 w95 | 140 | 160
1 -1 18 | 43 +3 +3 | +15 415 | 427 | +43
B8 | 160 | 180
t06 428 | 180 | 200
F +16 25 +24 +33 +50 87 +46 +60 +79 Té)(? -:-182(? 200 205
43 3 21 | +4  +4 +4 | HT  +17 | 431 | 450
w0 | 225 | 250
T e og | 17 B A56 | 43 452 | 466 | 488 TP | 250 | 280
-16 T4 +4 +4 | 420 420 | 434 | 456 | 40 0 | 280 | 35
g 420 H0 461 | 6 457 | 473 | 498 e 4% | 315 | 355
-18 =28 | +4 44 44 |42 421 | 437 | 462 | 18 0 | 385 | 400
Ty 81| 432 5 468 | 450 463 | 480 |+108 R R | 400 | 450
—20 -2 | +5 +5 +5 | 423 423 | +40 | 468 | HB  H% | 450 | 500
| w4 H0 | +0 | 483 | +2 | 186 0 | 500 | 560
0 0 126 | +44 | +78 | 1R 22 | 560 | 630
| 450 480 | _ 480  +00 | H3s | B B 60 | 710
0 0 130 | +50 | +88 | @B 1 | 710 | 800
|48 490 | 400 | +1M2 | s | BB 16 | 800 | 900
0 0 134 | +56 | +100 | 26 10 | 900 | 1000
1 488 +05 | HO06 | H32 | +186 | BB 1B | 1000 | 1120
0 0 +40 | +66 | +120 1%%8 j;% 1120 | 1250 z
78 25 106 | 4156 | 4218 | BB %% | 1250 | 1400 i
ST T T 0 0| T 443|478 | +140 | 8 s 100 | 1600 [
| 4@ 450 | 450 | He4 | +oe2 | B® 1 | 1600 | 1800
0 0 +988 | +92 | H70 | 42 1380 | 4800 | 2000

Ty < [
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6. Dimensional Tolerance of Housing Hole

Diameter (mm)

Above Below

3 | 427 434 | 47 424 | 1 8 427 | 46 +0
2 | 16 +6| 46 +6| 0 o0 0| -5 -8
153 | 433 441 | 420 428 | 413 421 433 | 48 42
8130 o|+0 +0|+7 +7| 0 o o] -5 -9 |*05 *05
166 | 441 450 | 425 434 | 418 425 439 | +0 414
50 | 25 +25 | +9 +9 0 0 0 -6 -1
+79 | 449 +60 | 429 +40 | H19 +30 +46 +13 +18
% | 80 | 5| 430 +0|+#0 +HO| 0 o0 o0 |-6 -2 |FW *B
104 | 468 471 | 434 47 | 42 435 454 | 416 +22
72 | 436 436 | +H2 +H2| 0 0 0 |-6 -3

+10 | 68 +83 | Y39 +54 | +#25 +0 +63 | 418 +26
+85 | +43 43 | H4  +14 0 0 0 -7 -4

29 | 479 496 | 444 461 | 420 446 472 | 422 430
80 | 250 | o0 | 450 450 | 45 5| 0 0 0 | -7 - |T4S EB

+42 | +88 +108 | +49 +069 | +32 +52 +81 +25 +36
+10 | 56 +56 | H7  +17 0 0 0 =7 —16

H61 | 498 19 | 454 475 | 436 457 489 | 420 +39
36 1400 | 15 | 12 462 | 48 48| 0 0 0| -7 -8 | ¥8 *BS

H75 | HO8  +131 | 460 483 | +40 463 497 | 433 +43
400 1 500 | 405 | 4+p8 468 | 420 420 | O 0 0 | -7 -p0 | ¥ S

H89 | 120 +146 | +66 492 | +44  +70  +10
500 | 630 | vy5 | 476 476 | +2 +2 | 0 o o | - T | ¥ ¥

10 18

30 | 50 8 £125

80 | 120 M £175

120 | 180 125 £20

250 | 316 16 +26

420 | 4130 160 | +74 +04 [ 450 480 4125
630 | 800 | 6o | +80 +80 | 44 +24| 0 o o | = T | 0

106 | +142  H76 | 482  +116 | 456 490 +140
800 | 1000 | oo | 4g6 +86 | 426 +2%| 0 o o | ~ T |¥B

1261 | +164 +203 | 494 +133 | 466 +05 +165
1000 | 1250 | 105 | o8 +98| 48 +28| 0 o0 o | ~ T | %% 525

+298 | H188 +235 | +108 +155 | 478 +125 +H95
1250 11600 | \>oo [ 4110 +110 | +30 +30| o o o | ~ T | %P 625

wBp | 4o 20 | 420 w82 | 492 450 4230
1600|2000 | opy | 4120 4120 | 432 +32| 0 o o | ~ T | 5

+370 | +240 +305 | +H144 +209 | H10 +75 +280 _ _
2000 12500 | o5y | 1130 4130 | 434 +34| 0 O 0 -

I -
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Diameter (mm)
Above Below
+2 4 0| 8 6 0| -8 -6 0| -0 A | g | 4
3 8 25 | 23 8 B | B -8 45 | 5 59
#3 H 2| 9 8 0 A D -2 | B B| 0|4
45 21 8 | 7 -8 40 | B9 45 52 | 61 -8
+2 45 43 | N 8 0| B 2 -u| 4 B | o]
8 24 B | 3 7 46 | 45 -5 -0 | -0 -1
+3 45 46 | B 9 0| & B M| A B | | g
20 -7 -3 | % -4 52 | 50 57 66 | -79 -88
+3 47 47 | 4 -0 0| B0 2% 6 | B Al | g o
» 99 40 | 39 46 5 | 55 62 73 | & -9
+2 48 48| 6 0 0| -® & 7| 6 45 | 00| g0
25 % 45 | -3 50 63 | 60 67 80 | -9%5 —108
0o o0 26 % a4 -u | 8 B
T w4 0| T 00 | T -8 -u | -2 -ug | 200|680
B o o _ -3 -3 | _ -5 -5 | -8 -8
50 80 -80 0 00 -130 | -138 -teg | 00 | 80
o o0 YRR, 56 -56 | 100 —100
T 6 90 | ~ -0 -4 | -2 -6 | -6 -—1g0 | 200 | 1000
o o0 —40  -40 -66 -6 | 20 120
T 6 05| ~ 06 -5 | T -2 -7 | -tgs -po5 | 1000|180
0o 0 8 -48 - -78 | 40 -0
T 5| T -6 3| T 6 203 | 218 65 | 1200 | 1600
0o 0 _58 -58 @ -® | 40 -0
% 150 150 208 84 2.2 | 262 -gpo | 1000|2000 FE2
o
N 0 0| _ -68 -68 | _ -1l0 -0 | -195 -195 s
-0 175 78 -3 20 285 | -305 -3 | 2000|2500 W=
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7. Usage Example of Linear Motion Guide
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8. Usage Example of Crossed Roller Bearing
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