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SAMICK LINEAR SYSTEM

LINEAR BUSHING

FLENGED TYPE LINEAR BUSHING

LMF P36

LMK P3G
LMEF P38

LMEK P38

LMF-L P40

LMEF-L P42 \/

LMH-L P4
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SAMICK LINEAR SYSTEM

SUPPERBALL

LMES P50
LMBS P52

LINEAR BUSHING CASE U

5C P56 58
SCE PRED

a

SC-V P56, 56
SCE-V P60

SC-W P56, 58
SCE-W P50 4B

SHR PE7
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SAMICK LINEAR SYSTEM

SUPPORT RAIL UNIT
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LINEAR BUSHING

FEATURE F'AGE_‘
STAMDARD TYPE LM * Precision cylinderical 30
LME shape

OPEN TYPE LMiop One hall ircuit has | a0
LMECIOP | beenremoved from
Slandard type series
for using with the
continugusly supproted
| ] by Support Rail Unit
which provide
masirmurn rigidity and
stiffnass

ADJUSTABLE TYPE LM A * Quter sleeve has been a0
- LME[ 1A slotted in axial direction

N1

THE

LONG TYPE LML = Two retainers are 34
LMECTL installed in Long type

series for using under

severe momeni loads

SaMick Q7
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FLENGED TYPE LINEAR BUSHING

CIRCULAR TYPE

OVAL TYPE

7.

FLANGED LONG
THPE

_-,MH FEATURE PAGE
LMF * Provide easy [ 36
LMEF installation by the
single body shape
LMK * Compact design is 36
LMEK available by lower
height of the center
than Circular type
LIMH * Compact design is 36
available by lower
hieight of the center
than Squar type
i
LMFEIL » Two relainers are 40
LMEFCIL instailed in Flanged
LMKIL Long type series for
3 Using under severe
LME}.{' k mament loads
LMHLIL
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SUPERBALL

STANDARD TYPE |

OPEN TYPE

HiAL
{inch)

which provide
maximum rgidity
and stiffness
seil alignment

[STAN| PART ' '
| ﬁ Ay L FEATURE | PAGE
IS0 | LMES » High load capacity 50

(mm) « Self alignmen|
« Light weight and
silent motion
IMPE | LMBS 52
RIAL
tinch)
i
IS0 |LMESCIOP: * One ball circuit has al
{mm) been removed
from standard type
senes for use with
| the continuously
— | supproted by
IMPE LMBS[ IOP| Support Rail Unit 53
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CASE UNIT

SUPPORT
RAIL UNIT

PAGE

sC * Installed Linear Bushing | 56,58,60
SCE in light weight Aluminum

Case Unit

« Easy Instaliation

sCLIwW * Installed double Linear 56, 58,60
SCECW Bushing in Aluminum

Case Unit and good for

using under severe

mament loads

| -

SCOy * Compact design is 56, 58,60
SCELCIV available by lighter

weight and more

compact size than

5C Wpe

'7

Adjustable = Insfalled adjustable type 62
=Cd Linear Bushing in

Aluminum Case Unit

= The clearance between

the shaft and Linear

Bushing can be easily

adjusted
SES » Support Rail Unit 65, 66
TBS probide maximum

rigidity and stiffness
even under severe load
Availabie for preventing
zhaft distorsion

10/ 5AMCK
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SUPPORT RAIL UNIT AND LM SHAFT

SUPPORT
RAIL UNIT

| SBR

TBR

PAGE

= |nstalled Open type

Linear Bushing in
Aluminum Case Unit

« Avalable for long stroke

by assembled with SBS
type

67

Installed Open type
Linear Bushing in
Aluminum Case Unit
Avalable for long stroka
by assembled with

TBS type

SBRLIS

TBRLIS

SHAFT
SUPPORT

LM SHAFT

5K

Assembdled with
Alurminium Case Unit,
Support Rail and LM Shatt
Provide cost reduction
smooth motion and high
rigidity and stiffness

67

Aszembled with
Aluminium Case Unit,
Support Rail and LM Shaft
Provide cost reduction,
smooth motion and high
rigidity and stifiness

Aluminum Shaft
Support are light and
compact design and
also can fix the LM
Shaff

70

= Shaft for SAMICK

Linear Bushing

Samicx 1
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When determining a model that would best suit for your
service conditions for a linear motion system, the load rating
and traval life of the model must be considered. To consider
the load rating you should know the static satety factor of the
model calculated based on the basic static load rating.
Senice life can be assessed by calculating the nominal fife
based on the basic dynamic load rating and checking fo see
if the values thus cbtained meet your requirements.

The fravel lite of a Enear motion system refers fo the total
running distance that the linear mation system travels until
flaking (the disintegration of a malal surface in scala—lke
piecas) ocours thereto as a result of the roling fatigue of the
matenal caused by repeaied stress on raceways and roling
glemanis,

Thers are two bazic load ratings for linear motion systems:
basic static load rating{Ca), which sets the static permissible
Emit, and basic dynamic load ratinglC).

|

Il & linear motion system, whether at rest or in mation,
receives an excessive load or a large impact, a localized
permanent set develops between the raceway and rolling
elements, if the magnitude of the permanent sat exceeds a
certain imit, it hindars the amooth motion of the linear motion
system, The basic static load rating refers to & static load in a
given direction with given magnitude such that the sum of the
permanent set of the roling elamants and that of the raceway
at the contact area under the most stress s 0.0001 times
greater than the rolling element diameter, In a linear motion
systems, the basic stafic lopad raling is defined as the radial
toad. Thus, the basic static load rating provides a limit on the
stafic permissible load, For the rating values of individual
Enear motion systems, see the respective specification tables
in this catalog.

A linear motion system may possibly receive an unpradictable
extemnal force due 1o vibration and impact while it is at rest, is
moving, o due to inertia resulting from start and stop. It s
theretore necessary to consider the static safety factor
against operating loads tke these.

Load Rating and Service Life of Linear Motion Systems

Static Safety Factor fs

The static safety factor(fs) indicates the ratio of a linear
mation system load camying capacity|basic static load rating
Co) fo the Ipad exerted there on.

fS:%q‘ﬂr FS=% .............................................. '||:'
s Static satety factor

Ca : Basic static load rating (N

Mo Static permissible moment (N - mm)

P . Calculated oad {N)

M : Calculated moment (N + mm)

To calculate a load exerted on the linear motion system, the
mean load necessary for calculating the sanvice life and the
maximum load necessary for calculating the static safety
factor must be obtained in advance. In a system that is
subjected to frequent starts and stops, is placed under
machining loads, and one upon wihich & moment dua to an
overhiang load is forcelully exerted, an expessive oad greates
than expected may develop. When selecting the comect type
of a linear motion system for your purpose; be sure that the
fype you are considering can bear the maximum possible
load, both when stopped and when in operation. The table
below specifies the standard values for the static safety
factor,

Table 1 Standard Values for The Static Safety Factor(f)

Ordnary | poveves novibeaion or mipact | 10~13
Maching Hecenes vibration and impact 20~30
Machine | Receives novibeation or impact 10~15

foal Receivas vibration and impact 25~T74

Co * Basio static—load rating lradial) (M)
P Calculated load (radisl) [N
fir . Hardness tactor {see Fig 1)
fr : Temperature factor {sea Fig 2)
fr : Confact factor \sea Table 2)

14/ 2amick



The basic dynamic load rating (C) refers 1o a load in g
given direction with given magnitude such that when
identical linear motion systems in a group are interfocked
with one another under the same conditions, the nominal
liie (L) of the systems is 50km (L=50km) if the systems
use balls, and 100km(L=100km) if they use rollers. The
basic dynamic load rating (T} is used to calculate the
service life of a set of linear motion systems which are
intedlocked with one another in response to & load. For
rating values of individual linear motion systems, =ee the
respective specification tables in this catalog.

The senice lives of linear mobion systems mare or less
vary from system to system even if they are manufactured
to the same specifications and remain In senice under
the same operating condilions. Hence a guideline for
determining the senice life of a linear motion system is
given based on nominal life, Which is defined as follows.
The nominal life refers to the total running distance that
B0% of identical linear motion systems in a group, when
interlocked with one another under the zame condtions,
can acheve without flaking developad.

The nominal fife L) of a linear mation system can be
obtained from the basic dynamic load rating (C) and
applied lnad(P)] using the following eguations;

@ For finear motion system with balls

@ For linear motion system with rollers

I = {:L: ;"'I; 111 RS WI ST . |
I. : Nominal Be (e}
C : Basic dynamic load rating (N}
P Appled load (N]

Service-Life Equation
The: serice life of the linear motion system can be abtained
using the following equation .

= ( furifixfc C

E o X f_’ Y= 50

I. Mominal lifa (feri)
Total distance that can be traveled by at least 90% of
group of Linear Bushings Guides operated under
Ihe same condtions,

O Basic dynamic load rating )

P Calculated load [A)

fir : Hardness factar (see Fig 1)

1 “Temperaturs facior (see Fig 2)

o 2 Contact factaor isee Tahle 2)

i Load factor \see Table 3)

Once nominal life (L) i oblained using this equation, the
Linear Bushing senace life can be calculated using the
following equation, if the siroke length and the number of
strokes per minute are constant |

I L= 10

T 7% fs% Ne =60

Lo Senice e in hours {hrl
#5 © Sioke length {mm)
Ne *Number of strokes per minute {epm)

Endurance Tesling Equipment

SAMICK /15
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Linear Bushing System

fu : Hardness factor

To ensure achievement of the optimum load rating of the
Linear Bughing, the raceway hardness must be 58 to A4
HrC. At a hardness below this range, the basic dynamic
and static load ratings decrease. The ratings must
therefore be multiplied by the respective hardness
factors(fn). As the Linear Bushing has sufficient hardness.
i+ Tor the Linear Bushing iz 1.0 unless othenwise specified,

Hardness Factar {fi)

60 50 40 30
Racewsy Hardness (HaCJ

Fig 1 Hardness Factor (fu)

f1 . Temperature factor

For Linear Bushing used a ambient temperaires over 10070,
a temperalure factor corresponding to the ambient
ternperature, selected from the diagram below, must be taken
irta considesation. In addiion, please nate that the selacted
Linear Bushing itseff must be a modsl with high-temperatus
gpecifications.

E 1.0 ==
% o[ T ]
H oo ==[l =
i ]
B 07 —1 T :
g o |
E ‘}5 T
o | ]
100 150 200
Raceway Temperature (T}
Fig 2 Temperature Factor (fr)

Note) When used at ambient temparatures higher than 807,
the seals, end plates, and retainer must be changed
1o those for high-temperature specifications.

fc : Contact factor

When multiple Linear Bushings are used laid over one
another, moments and mounting-surface precision will
affect operation, and making it difficult to achieve unifom
load distribution. For Linear Bushings used laid over ane
anather, multioly the basic load rating (C or Ca) by a conlac
factor selected from the lable below,

Tabbe 2 Contact factor {fz)

‘Number of Bushings in ashaft | Contact facor (fc)
2 0.81
3 0.72
4 066
5 0.61
6 or more 0.6
In normal LjSE 10

Mate) When the non-uniform load distibution can be pradicted.
as in a lange system, consider u=ing a contact factor

fw : Load factor

In general, machines in raciprocal mation are likely to
cause vibration and impact during operation, and it is
particulary difficult to deferming the magnitude of vibration
that develops during hoh-speed operation, as well as that
of impact during repeated starting and stopping in nomal
use. Therefore, where the effects of speed and vibration
are esfimated 1o he significant, divide the basic dynamic

load rating (C) by 2 load factor selected fram the table
below.

Table 3 Load factor (fa)

Operating conditions Load factor I:hr}]
Low speed operation V<1 5m/min) 1015 [
Mo impact and vibration et L
Medium speed operation{V < 60m/min) 1520
Slight impact and vibration S
High speed operation (¥ =80m/min) 2 040
Considerable impact and vibration e
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Load Consideration

When designing a linear motion system. it is
necassary to consider how the variables of
oparation wil affect perfarmance

The fallowing examples demonsirate how the
pesition of the load and the center of aravily
can infivence the product selection, When
evaluating your application, review each of the
torces acling on your system and determing the
best product for your needs,

W o ¥y
Frz=—+{£'—f}"'f.i'd—

4 2 do 2 d

W W de W ds
=g g @ty
W W d: W d:
Fo=—=({— —)+{——
4 tz l."fu] {E i

W W d= W ds

Fo= — +{— D) (=

4 2 e 2 " d
Harlzontal Application

) e

S B 1_1:- s 4
b Syt

| PR R

} FaFer W Foiy

A !
=

Terms :

do = Destance between centerdines of case urnit
d1 =Dslance betwaen centerines of LM Shaf
dz =Digtance fram cantering of camage to load

action point
efs = Distance from centering of cariage (o load
actian point
W =Lgad N
Fyy =Force in the X-axis direction (V)
Fwy =Forcainthe Y-axis diection (M)
Frue =Fotce in the Z-ans direction (V)

At the Lime of movement with uniform velocitr orat the tne of stop.

W W ds W ds &
e e 1) NPT FOS o e 1
Fiz 7 { 3 d'n} { = dll s
w “ -dl “. d.l 1'_...1 - - 3 E i ;
_F': r —pp e e [ 1 |
o e o o
v o =i =
o d_-:H_{ W ds =
ko R PRI A IRy i Lk
g g A E g g el
: . |
W W s W s o o
= — —_—— vFa u e
Fix y {2 d”]'+'[2‘ d.-] FF. F.
Horizontal Application e e
Al the trmie of movernent with oniform velocity or at the rwme of stop,
: W od
FJ-.-—_{-”— [EE} X i 5 _'d- '
W W d, ¥ ¥
Pacpergitygl ¥ ) b
WoW de SRR S ia
Fat = Fam = () | F s
q- 5 d i i
=] -
LT N s
da
-.-2—
Side Mounted Application o=
At the time of movement with tniform velocity orat the time of stop,
PTOON . 57 e
T e i ‘41_:{ I -~
W . f}-/h W
Fiy ~ Fy= —~ — A
¥ £ T -l }'H \%J}:
Fii+ Fav=~ Fox 4+ Fix U| ) sl_‘ e # Fa
Fo+ Fo~Fey+ Fuy i."' (\,'\H_r// &
s A E - 7
Uy, 2 'J\
Vertical Application - T

At the time of movemsent with aniform velocity oF 1 the time of stags,
Al the time of start and stap, the Inad vanes becawse of inerti,
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Linear Bushing System

Mean Effective Load at Varying Load

The load acting on a linear systemn changes depending on
tha application, for example, when the linsar system siarts
or stops reciprocating motion, while it is operafing at a
fived speed. and according to whether the linear sysiem
cames work of not. For a fluciuating load, it is important
to obtain the mean effective load,

1) For stepwise load according to the travelling
distance

Traveling distance Ly with load Py
Traveling distance Lz with load Pa

Travelling distance s with load Pr
The mean effective load P is abtained from the o
following equation

{1 . i 3 |
}':ll.' = JI_ “Jil e Lo Pl Lo P v L) L

P Mean effective load in fluctuation (N} For loads that changes motonously
L. Total fraveling distance (i)
. . (a)
2) For almost linearly varing load \ /
The mean effective load Pm is approximately i

chtained from the following equatian |

I
P = I_d'“’l.'ur.'ﬂ 2+ Prax)

Prain  Minimum value of fluciuating load— (N) L
FPrus  Maomum value of fluctuating load — IN)
{b)

3) When the load draws a sine curve as in (a) or (b) i
la) and (b)), the mean effective load P is !
obtained frarm the following equatian

al P = (65 Pru |f
Bl P = €L7% Pmas

For loads that changes sinusoidally

1B/ SAMICK
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LINEAR BUSHING

SAMICK Linear Bushing, LM type is the linear motion system with unlimited stroke by applying with LM
shaft. Because of the point contact between Balls and LM shaft, minimum friction can be acquired and
that can give you the high pracision motion.

Components and Features

As shown in Fig 3 SAMICK Linear Bushing serve the alignment of the balis toward the LM shaft by the single retainer and
cylindencal shate of raceway. Outer sleeve is made of high-carbon chrominum bearing steel, and inner and outer grinding

mocess are applied after heat treatment,

Interchangability

The dimensions of SAMICK, Linear Bushing are standardized
to have full interchangeabiity, LM shaft is porvided with the
evlindencal grnding to have high precision fitting clearance.

Higid Outer Sleeve

Hardened and precisely ground outer sleeve is made of
bearing steel, and can be directly assembled with the
neadle bearing on cuter surface,

High precision Retainer

The single body retainer guids 4~6 ball circuits, and it
gives the precision guiding against the balls moving
direction and smooth motion.

LM Case Unit

LM Case Unit, SC type is consist of the light aluminum
case and LM type Linear Bushing, so the assembly can
be finished by simple boiting.

Longer life can be obtained by adjusting the ball circuits

orentation of Linear Bushing against the direction of load.

Application

SAMICK Linear Bushing is widly used in precision eguipments, computer and peripheral equipments, MEeasunng
equipments, auto recording equipments, and 30 measuring equipments, and linear motion systems in machine for mass
prodution, multi-axis driling machines, punching press, tool grinders, auto-gas cutters, prinfing machines, card selectars,
food packing machines, and efc.

Load camying fow Mon =kl camyireg row Hardened and ground guler skeewe
o3 .

Bal Ratairing rng

Fig 3 SAMICK LM Series Lingar Bushing
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LM LI 2001 VU L0

Type
; = Closad ype
I
SAMICK Linear Bushing 0P: Goan i
AJ! Adjustable type
Model Sedl
— : Standard Seres s ;xse_;' S
; . ! One side
E ° European Sefies L1 Bt skfe Seal
X Typa
P“.'”,f‘“ Option — ! Standard
= Mo Flange B
F  Circular typa - Lorg
K. Stuare vpa
H : Cwal type Wominal Shaft Diameter

The toderance of working bore diameter, outside diametar,
and length are specified on the tables in this catalogue,
and the value of working bore diameter and outside
diameter for adiustable and ocpen tvpes are the obtained

F
0
value before slotiing process. :
— )

The load rating of SAMICK Linear Bushing can be F=1.41xC F=C
affected by the balls orientation against the Ioad. The
basic load raing in the table is the load rating of Linear F F
Fushing when 1 EuneF} hzﬁl :ﬂrc:lfli! z;relllust trenetaﬂ; he g ]
cad. As shown in Fig 4, If the ball are located on L
symmetncal position against the Ioad, the load rating wil 5 t&‘ £
be increased and the fravel life will be extended, ) 3 ",
e & ®
L= —!'rr L '-c E}"w'i{}
S fir AT F=1.46xC F=C
L = Travel life {fem)
C - Basic dynamic load rating {N)
P Applied load (N}
{or : Hardness factor (sezFig1) 6
fiv - Load coefficien {zee Table 3)
fe : Contact factor (see Table 2) 2
fr - Tempesature factor (see Fig 3) F=1.26xC F=C

C ' Load rating specified on the table
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Linear Bushing System

@If a Linear Bushing or two Linear Bushings laid over one
another on one shaft, and the moment load is applied, the
calculation of the Equivalent load is required.

Pvs K-M

Pr :Equivalent load (N
when the momeant applied
K :Equivalent factor see Table 4~6)
M :Applied moment (e mm)
ehere Pu should be upto basic load rating{Ca)

@ If the moment load and the raidial load are applied, the
travel life can be calculated by the sum of the moment
Ioad and the radial load.

From the above equations, the stroke and number of
sirokes per minute are constant, the travel fife can be
cakculated by following egquation.

i L¥10°

T R LexX NieXG0

La  Travel life {hr}
Ls: Stroke L)

Ne | Mumber of strokes per minute lcpm)

Calculation Example

The Maximum applied load and the travel life are the most
important factors for choosing a proper Linear Bushing
size. Belows are the sample calculation of the expecting
travel hfe and choosing of a proper Linear Bushing size.

- Working condition -
Appliad load : 850N (P
Stroke 1 0.250m (L)
Number of strokes per minute : 60 (Ne)
Shaft hardness @ HaC 80 (i =1.0)
Operaling s0eed = 2w 1% Ny

= 2x0.250 %60

= Wm/min  (f=1.6)

all other factors (fz, f1) are considarad as 1.0,

Calculation of expected Travel Life

Since, basic dynamic load rating is based on travel life of
a0km and assuming all other factors as 1.0, you can
choose the Linear Bushing size that you can expectad
travel life. Lat's try LMAOUU with the above warking
conditions.

1.0%1.0%1.0 2150

L= — V=50
1.6 250
= 197.5km
[ 197.5%10
2x0.250 =60 <60
= 109.7 hours

Choosing a proper Linear Bushing

Let's assume our design traved life is 500hours;
L= 500X 2 X% 0.250 X 10-3 X 60 % 60 = 900km

__B50x16 /800
1.0%1.0%1.0 50
= 3564N

S0, the proper Linear Bushing for above condition is
LMSOUL which has 3822M(390kaf) as the basic load
rating.

22/ SAMICK



Equivalent factor for Linear Bushing

Tahbe 4 Equivalent factor for LM type

Table & Equivalent factar for LM-L type

note) the Equivalent factor for LMF, LMK, LMH, SC type

are same as LM type.

LME &

Table & Equivatent factor for LME type

0,669

0.123

LME 8 0.514 0.116
LME 12 0.389 0.030
LME 16 0.343 0.0a1 |
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

M 5 1,253 0.178 LM 5L 0.223
M 6 0.553 0.162 M 6L 0.201
LM 85 0.708 0.166 M 8L 0.151
M 8 0.442 0.128 LM 10U 0.118
LM 10 0.380 0.101 URER 0.113
M 12 0.389 0.007 LM 13L 0.107
M 13 0.343 0.093 LM 16L 0.09
LM 16 0.279 0.084 LM 20L 0.082
LM 20 0.257 0.071 LM 250 " 0.060
LM 25 0.163 0.054 LM 30L 0.053
M 30 0.153 0049 LM 350 0.050
LM 35 0.143 0.045 LM 4oL 0.043
LM 40 0.117 0.040 LM 50U 0.034
LM 50 0.096 0.032 LM 6OL - 0.031
LM 60 0.093 0.028 note) the Equivalent factor for LMF—L, LMK~L, LMH-L

fype 2re zame as LM-L tvpe,

i —— — —— a—

In applications when the stroke is shart, the life of the
ghaft is shorter than that of the Lingar Bushing, In short
stroke applications, the required dynamic load rafing must
be multipdied by the factor Kc found on Fig 5.

Snort stroke comection facionieo)
e B e |
B N
|
|

I % W i W S T
Stroke
Linzar Bushing Length

Fig 5 Shoet siroke comaction factor(Ke)
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Linear Bushing System

Lubrication and Friction

Lubrication

Lsuaity, Linear Bushing is used with grease lubrication or
ol lubrication but in some case, it is used without any
lubrication,

Grease Lubrication

Before applying the grease, the anticomosnve oll must be
remaved by kerosene of organic solvent, and applying the
arease after diying.  Must applying grease directly on the
ball for a both side sealed type (--UL), and applying
same as above or applying on the shaft for a without
seded type. Lithium soap radical of viscosity mark No. 2
5 recommended for use.

Oil Lubrication

There is no need to remove anticomosive oil when il is
used for lubrication. 130 viscosity grade VE15~100 qil is
usually used acoording to the temperature.

LU el i s
AT W e N =1 g aTim
-30T ~ 50T VG 15~ 4
50T ~ B80T VG 46 ~ 100

The turling oil, machine oil, and spindle oil are usually
used as lubricalion oil. Drop the oil on the shaft for
lubsication, or supply it through an cil hole provided on the
housing (Fig 6. Contact SAMICK, for Linear Bushing with
lutication hole for users demands.

.
|
e

Fig &

Because the seals remove the ol on shall, dropping is not
recommanded for lubrication for both side seal tpe,

Coefficient of Friction

Linear Bushing has balls as rollong elements, so the
balls can reduce the frictional resistance. Static friction,
in praticular, is very low, and there is just littke difference
between static and dynamic friction, so, that stick-slip
deoes not occur. Such low friction makes submicron
teeding possible. The nomal fiction codfficient is on
Fig 7, and the friction resistance can be calculated by
tollowing equation.

F=p-P+fs
F  Friction resistance force (N
f - Resistant of seal {0.3~2.4N)
P : Applied load

(Perpendicular load against shaft cora) (N
& * Friction coefficient{Static or dynamic)

H (11 Lubncating ol
i) 21 Grease lubdcation

0.005 L 3 Ol Frea{No lubncation)
0.004

0.003

0.002

0.001

25 50 75 100 125(%)
Lvael Biatia * ( P - Apphad kad

C (- Basic dynamic load rating )

Fig 7 Ceefficient of Kinetic Friction
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Installation Guid

Recomended tolerances of Housing bore for SAMICK
Linear Bushing are in Table 7. Nomal fit is standard, but
for without clearance, press fit is also avalible.

Tabde ¥ Tolerance for Housing Bose

HiuhlfH]'
LME = H7 K6, Jo

Normal fit is standard for using of Linear Bushing with LM
shaft, and for without clearance, Tight fit is also avalabie.

Table 8 Tolerance for Shaft Diameter

LM HightH) | 16, g6 hé
- LME = hi k6

LMF

LMK

LMH

LM-L - 16. 06 6

LMF~L

LMK-L

LMH-L

note) « Negatve diametral clearance should not excead
what is specified in the dimension tabie.
+ Axjal clearance of SC, SCW, SCV type are sama as

High grade.

High holding strength toward LM shaft direction is not
required, but just press fit only for mounting is not

recommended.

Please see Table 7 for tolerance of Housing Bare.

Standard type

Possible mounting methods are illustrated in Fig B and
Fig 9. Mount a Linear Brushing with retaining rings and

cover plates.

Fig & Mounting with retaining rings

Fig 9 Mounting wih cover plates
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Linear Bushing System

I Retalning ring for Mounting

Retaining rings for mounting LM type SAMICK Linear
Bushing are used as showned in the table below.

Table 9 Retaining ring dimensions

Retaining ring

i External (for Shafi) Intema (for Bore)

Mumber CType |NeedieType| CType |NeadieType

(W s 0] 10 | 10 10

! & 12 | '|E: 12 |2
8| - 18 15 15
BS | 15 15 15
0 19 19 19 19
12 a| al| = 21 |
13 x| 2| o |
1 B - | =B % |
20 a | ' 2 32
25 40 | 4 10 | 40
20 45 45 45 | 45
B| s 52 52
0/ - 60 60 &0 |
0| - 80 a0 &)
8| - a0 0| W)

note ) The infarmation in the table are comman for

LM and LM =L typa

Mounting with Setscrew

Mounling a Linear Bushing with a setscrew as shown in
Fig 10 wall cause deforamtion of the ouler sleeve and

should be avoided.

Hausng

3l

5 X

Fig 10 Mounting with Setscrew

Flanged type

Mounting for LMF, LMK, LMH (Long type also), only
mouniing the flange with mounting bolt can be all of
mounting because of its single body shape

note] Geomeinc dimensional tolerance should be considersd
whan outer sleeve is the datum for instalation,

o]
# Page 36~44

 Mounting from outer sleeve as datum

Fig 11 Flanged type Houn[ing
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Mounting of Adjustable type

Adiustment of clearance tor adjustable type (...AJ) and
LM shatt can be obfained by assemblying with the
adjustable type Housing,

in this case, the slotted side of Linear Bushing should be
located at 80 " of open side of housing for equivalent
deformation against radial direction, See Fig 12.

Fig 12 Mounting of adjustable type

Mounting of Open type

Open type. (...OP) also can be used with clearance
adjustable housing as shown on Fig 13.

Light pre—load is applied far normal using, but heawy
pre—load should be avoid.

Fig 13 Mounting of Open type

Mounting of Shaft support

Shaft support, SK can be mounted with mounting bolt for
iable, and LM shaft can be mounted with tightning bolt.

Tihtng bot

Mounting bol

Da'lum_ _

Mounting of SC type

Mounting of SC, SCW, SCV type from the top and the
bottom side with mounting bolt are both available, and it
Qives you minimum maounting timea.

Fig 15 Mounting of Case Unit
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Mounting of Linear Bushing

For mourting of a standard type SAMICK Lingar Bushing
into the Housing, a jig should be used o avoid direct
hitting on the outer sleeve or s2al duing mounting. See
Fig 15

[ Housing bore diametes
r - Shaff dizmeter

Fig 15 Mounting into houshing

Insertion of Shaft

Care must be thaken to align the bushing and the shaft
when inserfing 2 shaft into a Linear Bushing. I the shaft
is inserted with slanted, balls may depart from the
damaged or deformed retainer. See Fig 16

{________

==

=¥

e x

Fig 16 Insertion of shaft inta Linear Bushing

Linear Bushing System

Application Tips

When Moment loads applied

External lnads should be distibuted uniformly on a Linear
Bushing. When moment loads are applied, two or more
Linear Bushing should be used in one LM shaft, and the
distance between two Linear Bushing should be as leng
as possible. Caloulate the equivalant load when the
moment loads are applied and choose the proper Linear
Bushing. See page 22

Avoid the Rotaitional Motion

SAMICK Linear Bushing is not suitable for rotational
motion, See Fig 18

If the Linsar Bushing is exposed o rotafional motion, it
may lead to unexpectad accidents,

e X

Fig18

Mounting of open type Linear Bushing with
three ball raws

Please maount the open type Linear Bushing with three ball
circuit as same as Fig 19 for considesing of load
distribuian,

Fig 19
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M Ay

Linear Bushing LM Series

LMBUU | 4 = - | weuuas | 4 200 260 6
LMBSUU | 4 = = | veswuas | 4 170 220 8
MBUU | 4 5 - | Meuuar | 260 400 B
| miouu | 4 - — | wiooums |4 370 540 0
LMI2UU | 4 | LMI2UUOP | 3 | (Mi2uual | 4 410 590 12
LMI3UU | 4 | LaisuuoP | 3 | uwisuoas | 4 500 770 13
LMIBUU | 5 | LMIGUUOP | 4 | LMIBUUAJ | 5 770 1170 16
LM20UU | 5 | LM2OUUOP | 4 | LM20UUAJ | 5 860 1370 2
LM25UU | 6 | LM25UUOP | 5 | LM2SUUAJ | & 980 1560 5 | ¢
IM30UU | 6 | LM3OUUOP | 5 | LM30UUAJ | & 1560 2740 a0
| LM3SUU | 6 | LMSUUOP | 5 | LM3SUUAJ | 6 1660 3130 35
LMAOUU | 6 | LMAOUUOP | 5 | LMAOUUAJ | 6 2150 2010 w0 | )
LMSOUU | 6 | LMSOUUOP | 5 | LMS0UUAJ | 6 3820 7930 50
| LMBOUU | 6 | LMSOUUOP | 5 | LMBOUUAJ | & 4700 9990 0 | _Q
note) Plating and RAYDENT treatments are available IN=0 102kgf
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12 19 | 135 (s 1| = | - 8 -5 LMBUU
EERE 118 i (e £ 0= =1 n -5 | LmBsuU
15 24 17.5 11 | 143 1 = = 16 i LMBUL
19 29| gl 2| glalw|1]|-]|- 30 -5 LM10UU
(21| o 30 |02[ 23 [02[ 43| 0 [15]8 | 8| 315 -5 | 2w
B | B 2| [z [1alz|1s]e | o] @ 7| waaw |
2 a7 26.5 16 |27 [ 15| 1 [ 82| 69 -7 LM16UU
32 42 30.5 1.6 | 305 15 | n [Nl 67 -8 LM20UU
40 _Ig 59 ) 185 | 38 | 2 | 12 PRGEE 220 -0 LM25UU
45 64 .5 185 | 43 | 25 | 15 | 808 250 -3 LM30UU
52 0| g|495] g 21| 49| 25| 17 [Wa| %0 -13 LM35UU
| 60 | o] 80 |03 es| 0321 |5 |2 [ [ 8| s 13| LMAOUU
B0 100 74 26 | 768 | 3 | 25 | 6O 1580 -13 LM50UU
o | 3| mo| [ 315 (865 3 | 30 | 80 2000 16| LMBOUU

* | the value of Standard type
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Linear Bushing LME Series

+++++++++

—|

- LME[JoP

LME [JAJ

LMESUU | 4 - - | LMESUUAJ | 4 200 260 5
LMEBUU | 4 - - | LMESUUAJ | 4 260 400 i %
LMEI2UU | 4 | LME12UUCP | 3 | LME12UUAJ| 4 500 770 12
IME1BUU | 5 | LMETBUUOP| 4 | LME1BUUAJ| 5 570 890 16 49
LME20UU 5 | LME2OUUOP | 4 | LME20UUAJ | 5 BA0 1370 20 -1
LME25UU | & | LME25UUOP | 5 | LME2SUUAJ| 6 980 | 1560 25 e
LME3OUU | & | LME3OUUOP 5 | LME3DUUAJ & 1560 2740 30 -1
LME4OUU | 6 | LME4OUUOP | 5 | LME4OUUAL| & 2150 4010 40

| LMESOUU | & | LMESOUUOP| 5 | LMESOUUAJ| 6 3820 7930 50 +_123
LMEBOUU | 6  LMESOUUOP | 5 | LMEBOUUAJ| 6 4700 990 60

nute | Plating and HQYDENT treatments are available INS0.102kgt
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LME

LME [JOP

2] o 2 14.5 tx (sl 1| = | = | 12 -5 LMESUL
6| 8| 2 16.5 t1 w2z 1| - -| 2 -5 LMESUU
2| ol @] Slzs]| 2 s a [1s]7s [ w] -7 LME120U
o6 | | 38 24.9 13 |249| 15| 10 | 78 | 57 -7 LME18UU
32 | 4 s 16 |303| 2 | 10| 6| o -9 LME20UU
0| gl =] 441 185 |75 2 [125 | & [ 215 | -0 LMEZ5UU
47 68 | g|&21| g|18|M5| 2 [125( 500 | 38 -9 LME30UU
62| of 80|93 06|03 215 59 | 3 [168| 50" |05 | -13 LME4OUU
75 | 13 100 B 285 | 12 | 3 | 21 | 80 | 130 -13 LMES50UU
90 | 8| 125] b |1007] % |85 |ees| 3 |22 | s 20| -1 LMEOUU

* 1 the value of Standard type
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Linear Bushing LM _|L Series

LMGLLIL 4 fi 12| g | 3 27 1.1 [11.5 | 16 320 520
IMBLLU | 4 | B 15 | 19 45 | 3 11 (143 | a1 | 430 | 780
oY | 4 10| o 19 5 4 1318 |6 | s | 1m0
wiawy | ¢ [r2 |0 x| o[&| 2| 0 (13|20 [0 | 0 | 10 |
LMI3LUU | 4 | 13 23 | =18 & 46 13|22 |90 | 80 | 1570
IMIBLUU | 5 | 16 B3 70 53 16| 21 | 145 | 1200 | 2350
oy | 5 | 20 K B0 61 16 205|180 | 1400 | 270
wesw | s |25 | Sl e e e 185 38 |40 | 1560 | 310
LM3OLUU | 6 | a0 15 123 89 185| 43 | 580 | 240 | 5490
MasLUU | 6 | 52 195 gl | g2t [ 48 |7es | a0 | eam
LMWL | 6 | 40 42 60 _23 154 | 04[ 121 |04 29 [ 57 [1170] 3430 | 040
LMSOLUU | 6 | 50 B0 192 148 26 | 7653100 6080 | 15900
weou | 6 |60 | 2w 2] an 170 | | 315|865 as00| 7eso | 20000
note) Plating and RAYDENT treatments are available TN=0.102kgl
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Linear Bushing LME[ L Series

IMEBLUU | 4 | 8 | 4g | 16 |0/-8] 45 | 3 11152 a1 | 430 | 780
IMEI2LUU | 4 [ 12 | V| 22| ol 57| olsse| o132 [0 | es0 | te0
LMEIBLUU | 5 | 16 | 419 26 | "M [ 70 |03 498 | 03| 13 249 | 145 | 1230 | 2350
IME200U | 5 |20 | 71| 3 B0 By 16 |a0a | 180 | 1400 | 2750
LMESLW | 6 | 25 | 413 4 | _1;' e | | e 185 | 38 | 440 | 1560 | 3140
LME3OLWU | 6 | 30 | 2 | 47 123 104.2 1.85 | 445 | 580 | 2490 | 5430
LMEAOLWU | 6 | 40 62 | g| 15| _oalr2r2] o 0l21] s [1m] s [ ewo
wesouw | 6 [0 | TP as | 15 [ e 155.2 265 72 |3100| 6080 | 15900
LMEBOLLU | 6 | &0 EIEIES 170 315 865 3500 | 7650 | 20000
note) Plating and RAYDENT treatments are available 1N=0.102kgt
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Linear Bushing LMF/K/H Series

=

LMFBUU | LMKSUU | LMHBUU | 4 | 265 | -5 200 260 6

LMFBSUU |  LMKBSUU 5 HENE: 170 220 g

LMFBUU | LMKBUU | LMHBUU | 4 | 40 | s 260 400 B

LMFIOUU | LMKIOUU | LMHIOWU | 4 | 78 | -5 370 540 10 | g

LMFI20U | LMKI2UU | LMHI2UU | 4 | 76 | -5 410 500 12

LMF13UU | LMKI3UU | LMHI3UU | 4 | o o 500 770 13

LMFIBUU | LMKIGUU | LMHI6UU | 5 | 134 | -7 770 1170 16

LMF20UU | LMK20UU | LMH20UU | 5 | 180 | -9 860 1370 20 ¥
LMESUU | LMKSUU | LMHZSUU | 6 | Gi0 | -9 980 1560 % |

LMF30UU | LMK30UU | LMH3OUU | 6 | 460 | -8 1560 2740 30

LMF35UU  LMK3SUU ~ 6 | 795 | -13 1660 3130 35

LMF40UU | LMK4OUU = 6 | 1054 | -13 2150 4010 40 _lg

LMFS0UU  LMKS0UU - B |2200| -1 3620 7930 50

LMFBOUU | LMK6OUU - 6 |2%0| -16 4700 9950 0 | .3
note) Plating and RAYDENT treatments are available 1N50.102kgf
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12 19 28 5 | 20| 2| 18| 20 | - | 12 |34x65%33 | LMF/KMH 6UU
3 _12' 17 32 5 | 24 | 25 | - | = | = | 12 |34%65%3.3 | LMF/K 8SUU
15 24 32 5 | 24 | 25 | 21 | 24 | — | 12 |34%65%33 | LMF/K/HBUU
19 29 | o % 6 | 20 | 30 | 25 | 20 | - | 12 | 45%8x4.4 |LMFAGH 100U
21| gl 30 |02 a2 B | a2 | 32 | 27 | 32 | - | 12 | 45xBx44 |LMF/KM 1200
g3 |[-1[ g | a | o 8[| s 2] s - [12] asxexes [Luemmiaw
28 a7 48 B | 38 | 37 | 34 | 31 | 22 | 12 | 45xBx4.4 |LMFMM 16U
2 2 54 8 | 43 | 42 | 3 | 36 | 24 | 15 |55x0.5x54 | LMFAVH 200U
w| olsm| e | [ |8t [ @4 w0 | |15 |55x05x54 |LNFKM2W
45 B4, 7 | 10 | 60 | 58 | 81 | 49 | 35 | 15 [ 6.6x11x65 |LMF/K/M 300U
52 0 gl 8| 10| 67 | 6| - | - | - | 20 | 66%x11%65 | LMEA35W
60 '13 Bo |03 86 | gl 13| 7| 75| - | - | - | 20| 9%14x86 | LMFAK4OW
80 100 16 |703| 13 | e | 92| - | - | - | 20 | 9%14%86 | LMFAK 50U
% | 5 | 110 134 | 18 12106 - | - | = | 25 [11x17.5%10.8| LMF/K60UU

* 0 the value aof Circular type
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LMEFBUU LMEKBUU 4 & -5 260 400 B =
LMEF 120U LMEK12UU 4 86 =5 s0 | 770 12 o
LMEF16UU LMEK16UU 5 120 = 570 800 6 | 4
LMEF20UU LMEK20UU 5 184 -3 860 1370 20 ¥
LMEF25UU LMEK25LU : 35 -9 580 1560 Ho | e
LMEF30UU LMEK30UU 5 545 -9 1560 2740 o |
LMEF40UU LMEK40UU B | 1185 | -13 2150 4010 10

| LMEF50UU LMEKS0UU 6 | 1m0 | -3 3620 mo | s |
LMEFS0UU LMEKBOUU § | 180 | -16 4700 5990 60

nota) Plating and RAYDENT treatments are availablz 1N=0.102kgf
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T
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=

T Tl

16 [0/-8| 25 12 5 | 24 | 25 | 12 | 34x65%33 LMEF/K BUU

2 | ¢l 2| ol e 6 | 32 | &2 | 12 | 4sxexdd | LMEFK12W

26 | 9| 3 | 02| g4 o| 6 | 38 | 3 | 12 4,5%8%4.4 LMEF/K 16UU
I 45 54 | =02 | g 43 | a2 15 5.5%05%54 LMEF/K 20UU
[0 | S 8 62 8 | st | 50 | 15 | s55xo5%54 | LMEFAK 2500

4 68 ol 7 0 | 62 | 80 | 15 | 66%11%65 LMEF/K 30UU

62 o| 80 | ~03| o8 13 | 80 | 75 | 20 9% 14%8.6 LMEF/K 400U |
(75 | 13 [ 100 m2 | ol 18 | o [ s [ 20 | oxuxas LMEF/K 500U

0 | 3|25 | 8| 134 18 | 12 | 106 | 25 | 11x17.5x108 | LMEF/K60UU

* ! tha valua of Croular ype
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LMHBLUU

3

Linear Bushing LMF/K/H[_IL Series

LMFELUU | LMK6LUU 4 = 320 520 6
| LMFBLUU | LMKBLUU | LMMBLUY | 4 | 53 | - 40 780 8
LMF10LUU | LMKIOLUU | LMHIOLUU | 4 | 105 | -5 580 1100 10 B
CLMFI2LUU | LMKI2LDU | MHIZLOU | 4 | too | -5 850 1200 12 | -1
LMFI3LUU | LMKISLUU | LMHI3LUU | 4 | 130 | -7 810 1570 13
| LMFIBLUU | LMKIGLUU | LwHteww | 5 | 17 | -7 1230 250 | 16
LMF20LUU | LMK2OLUU | LMH20LUU | 5 | 260 | -9 1400 2750 20
LMF25LUU | LMK2SLUU | LMHZSLUU | 6 | 515 | -9 1560 3140 B |
LMF30LUU | LMK3OLUU | LMH3OLUU | 6 | 685 | -9 2400 5490 30
LMF35LUU | LMK35LUU = 6 | o | -13 2650 5470 3 N
LMFAOLUU | LMKAOLUU - B [1560| -1 3430 8040 o | 2
LMFSO0LUU | LMKSOLUU - 6 |s00| -13 6080 15000 | 50
LMFSOLUU | LMKBOLUU = 6 |4500 | -16 7650 20000 S
note) Plating and RAYDENT treatments are available TH=0102kg!
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12 o| 3 28 S 20| 22| 18| 20| - | 15 |34%65%33 | IMFAMELUY
15 | 13| 4 32 5 | 24 | 25| 21| 24| - | 15 | 34x65%x3.3 | INFAGMBLUU
19 55 40 6 | 29 | 30 | 25 | 2@ | = | 15 | 4.5%8x4.4 | LMFAH T0LUU
(2 | ol | 5| 6 |32 | s | 27| 32| - [ 15| asxexas |vEmiAW
23 | 716 | g 43 | gl 6 | 33| 38 | 29| 33| - | 15| 45x8x44 | LMFAMIALLL
28 70 | g |702) 5 | 38 | 37 | 34 | 31 | 22 | 15 | 45xBx44 | IMEAGMIBLLY
E @ 54 B | 43 | 42 | 38 | 36 | 24 | 20 |55%95x54 | IEAM20LU
® | g2 6 | B | 51 | 50 | 46 | 40 | 32 | 20 |55%9.5x54 | IMEAHZSLUU
45 123 74 10 | B0 | 58 | 51 | 48 | 35 | 20 | 66%11%6.5 | LMFAGH 30LUU
52 15 | o) 8 10 67 | 64 | - | = | = | 25 |66x11x65 | LMF/K35LUL
00 | 0| 154 |04 o5 3w || - | - - | 25| oxaxes | KW
K& 192 16| ool 18 [ [ - [ -] -2 oxaxes | WEKSIW
% | 2| o 134 18 12106 | - | - | - | 25 [11%17.5%108| LMEK8OLLY

* | the value of Circular ype
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Linear Bushing LMEF/K|_IL Series

LMEK [JL

LMEFBLUU LMEKBLUU 4 53 A5 430 780 8 50
LMEF12LUY LMEK12LUU 4 100 -5 650 1200 2 | -
LMEF16LUU LMEK16LUU 5 187 -7 1230 2350 6 | L4
LMEF20LUU LMEK20LUU 5 20 | -9 1400 2750 20 i
LMEF25LUU LMEK25LUU 6 515 -4 1560 3140 % | .44
LMEF30LUU |  LMEK30LUU 5 | 65 | -o 2490 5490 m | -2
LMEF40LUU LMEK40LUU 6 | 1560 | ~-13 3430 8040 40

LMEFSOLUU |  LMEKSOLUU 6 | asw | -13 6080 150 | s | T
LMEFSOLUU |  LMEKBOLUU 6 | 4500 | -16 7650 20000 80

note) Plating and RAYDENT treaiments are avaiable IN=0.102kaf
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24

15

16 |0/-9| 45 a2 5 25 34x65%33 LMEF/K BLUU
22 o | S 0| 42 B 2 | 32 15 45%8%4.4 LMEF/K 12LUU
% M| 70 |08 4 | o 6 | 3 | a5 | 15 | asxexas | LMEFAI1BLUU
k) &0 54 | 702 8 | 43 | 42 | 17 | 55%x95x54 LMEF/K 20LUU
|40 _13 112 B2 B il 50 17 55%05%54 LMEF/K 25LUU
47 123 76 10 62 | 60 17 B.6%11%6.5 LMEF/K 30LUU
2 | o|1s4| 7] 13 | 80 | 75 | 20 | 9x14x86 LMEF/K 40LUU
75 | 15 [ 1e2 e | 9 18 [ w [ [ 2 | exiaxes LMEF/K 50LUU
w0 | 3|2 134 i | 112 | 106 | 25 | 11x175%108 | LMEF/K60LUU

* & tha valug of Circular type
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SAMICK Super Linear Bushing SUPERBALL Series

SAMICK offers SUPERBALL as a new standard in linear motion beainrgs. This SUPERBALL has 3 times Inad rating and
27 times travel life of conventional linear bushings. Also, SAMICK SUPERBALL offers Salf Alingnment, which can give
you less installation time and can prolong the travel life by reducing of the friction between the shaft and balls.
SUPERBALL is designed o meet any customer's demands such as factory automation equipments, industrial machines,
electrical equipments, measuring instruments, and etc. SAMICK SUPERBALL will give vou the benefit of total cost
reduction and improvement of your machine performance.

SUPERBALL Features

1. Higher load ratings 4. Smooth and Slient motion

Uniquely designed ball plate is made of hardened steel,
and the precisely ground groove is slightly larger than the
ball size, which provides greater contact area between
the ball and the ball plate. And, this design provides 3
times load ratings compared to convenentional inear
bushing.

2. Self alignment

Ball plate has a convex shape to pravide a pivot
point at the center which allows salf alignment up to
0.5". This self alignment capability eliminates any
possibility of edge pressure caused by inaccurate
machining, emors on mounting, or shaft deflection.

SUPERBALL has extremly smooth running due to the
uniguely designed ball retainer and the outer sleeve.
They are made of engineenng polymer, which has
light weight, low friction, and high wear-resistance.
Due to them, the smooth and silent running can be
obtained.

. Clearance Adjustment

SUPERBALL's ball plates are designed to float in the
outer sleeve. This allows clearance between the balls
and shaft to be adjusted for the best application
emvironment by using with the Clearance Adjustable
housing.

6. Interchangeability

SUPERBALL is designed to be fully Interchangeable
with conventional linear bushing.

2. Longer travel life

SUPERBALL's |oad ratings can be 3 times of
conventional linear bushing, 27 times travel life of
conventional linear bushing can be obtained,

“1I2S00000000

TR

4 90000800000
R TR et -

Fig 21 SUPERBALL'S self-alignment feature

Fig 20 Cross-section of SUPERBALL

Cost Effectiveness

3. Reduction of material cost

SUPERBALL's higher load rating enabiles the use of
smaller components, and reducing material cost

1. Lower cost on

Self alignment feature can compensate the
inaccurate machining of the base, so less ingtallation
time and cost can be cbtained.

2. Higher load rating and longer travel life

Compared to the same size conventional lingar
bushing, SUPPERBALL will offer higher |oad rating
and longer travel life.

4. Energy saving
SUPERBALL is designed with light weight, lower
inertia. and low friction, so it enables the maoving
parts fo have rapid motion with lower driving power,
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SUPERBALL types

Standard type (not sealed)

Floating designed ball plate features affer self
alignment ability and clearance adjustment, and light
weight retainer and outer sleeve offar silent operation.

Open type

Ore ball circuit has been remaoved from outer sleeve o
be used with botfom suppaorted shaft far deflection free
movemant. This open type SUPERBALL alsa has sell
alignment and clearance adjusiment

Standard type (sealed)

Special designed integral wiper seals create a free
floating action in the outer sleeve. It provides perfect
sealing ability during self aligning oparation

Part Number Notation

SUPERBALL's part number notation is as follows:

LMOS 25 UU OP

Model m::_a
E 150 Standard (matnc) SP: ﬁmd fype
B : Impesiaf standard(inch) : [
Seal
= . Mo Seal
L4 Shalt s UU: Saals on both sides

SAMICk | 4T
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SAMICK SUPERBALL
______________loadRatingsandTravellife |

Load Ratings and Travel Life

SUPERBALL'S load ratings give an influence to travel
life with load direction, ball circuit crientation, and
nardness of the shaft.

Basic dynamic load rating(C) and travel life

The travel lite of a SUPERBALL is determined largely
by the guality of the shaft. The basic dynamic load
rating is maximum continuous load that can be
applied to the SUPERBALL with 90% of reliability
gchieving after S0km operation under naormal
conditons, The nominal fravel lite can be calculated
by following equation

= |{ 1% 50

Where
L Mominal life (fernt)
€ Basic dynamic load rating (V)
P hpplied load ]

Practically, other factors will affect the life as follows:

fu &

L= [ ﬁ X _f: ]"VH{]
Where
fu Hardness factor  (seeFig 1)
fw: Load factor (see Table 3)

From the above equations, the stroke and frequency
are constant, the travel life can be calculated by
following equation;

G L L—
’ 20 Lo Next 60
Where
L : Nominal life {hr)
.5 Stroke =ngth I &)

Ne : Mumber of strokes per minute  (com)

Calculation example

The Maximum applied load and the travel life are the
mast important factor for choosing a proper
SUPERBALL size,

Belows are the sample calculation of the expecting
travel life and choosing of proper SUPERBALL size.

- Working condition -
* Applied load * BAON (P)
+ Stroke P 0.250m (Ls)

+» Number of strokes per minute: 60 [Ng)
* Shatt hardness ‘HRC 60 (fi=10)
* Operating speed !
V= 2xlex N
= 2={.250 =60

= 30m min {fw=1.6)

olher factors (f. fr)oare considered as 1.0

Calculation of expected travel life

Since, basic dynamic load rating is based on travel life
of 50km and assuming all other factors as 1.0, you can
choose the Linear Bushing size thal you can expected
travel life.

Lets try LMES25UU with the above working conditions,

= (L0x1.0x1.0 2580

L - )% 50
1.5 H50
= 341 km
- 341 = 10°
22025060 = 60
* 189.4 hours
Choosing a proper SUPERBALL

Let's assume our design travel life Is 500hours;
L=500X2X0.250 % 10-3 ¥ 60 X 60 = 900km

o 850%16 . [o00
1.0%1.0<1.0 50
3564 N

So, the proper SUPERBALL for ahove condition is LMES2SLU
which has 380N as the basic dynamic load rating.

n
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To optimize the performance of the SAMICK SUPERBALL. high precision shaft and housing are required.

Housing

For SUPERBALL s application, housing is required, and
tolorance of housing boare will affect the life and the
accuracy of application. See Tabla 8. 10.

Shaft

Because the balls in SAMICK SUPERBALL as rolling
elements are running directly on the shait surface, the
hardness, surface finishing, and tolerance of shaft will
largely aftect the fraveling performance of SUPERBALL,

The shaft must have following conditions;

1) Hardness

Tha hardness must be HaC 58 to 64,
The shaft hardness with less than H=C58 will lead
decreasing of travel life and permisible load.

2) Surface Finishing

The surface finishing must be 1.65 or better for smooth
operation.

3) Tolerance

The correct tolerance of the shafl diameter is
recommendead. See Table 910,

Fitting
Recommendad fittings betwaen SUPERBALL and shaft
are shown in Table 9. 10

1) Metric type

When the housing bore tolerance is H7, there are tight
fit at the both ends of outer sleave.

Table 8 Recommended foleranced betwesn shaft and

houshingllSO Standard)

B

m sm'ﬁ : R HAERS ) IH“

| dedom) | (46 (7)am
LMES10 10
LMES12| 12 | ) 22 +21 0
LMES16 16 : 26
LMES20| 20 32

T
LMES25 25 0 =13 40 +25 0
LMES30 30 47
LMES40 40 62
- 0 -16 ——— 480 1
LMESS0 50 15
Table 10 Recommendad toleranced between shaft and
houshing{impenal Standard) unit :inch
Shaft
Past _ Housing
number | Shaft Tal, Housing Tal.
Dia {g6) Borg {(h7)

LMBS4 | 2500 —0002 to~-.0006| 5000 | O to +.0007
LMBSE | 3750 | -.0002 to—-0006| 6250 | 0 to +.0007
LMBSS | 5000 |-0002 to-0007 | B750 | O to+.0008
LMBS10 | 6250 |- 0002 toc-.0007 | 112501 O to+.0008
LMBS12 | .7500 | =.0003 to~.0008| 12500 | 0 to +.0010
LMBS16 [1.0000(-.0003 to-0008] 15625 | 0 to+.0010
LMBS20 (1.2500 | = 0004 to—.0010( 20000 | 0 to+.0012
LMBS24 (15000 (—0004 to~.0010| 23750 | O to +.0012
LMBS32 [2.0000 | =.0004 to—0012] 3.0000 | O to +.0012
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LMES10UU

SAMICK SUPERBALL LMES Series

'1.35

0~-+38| 750

10 | LMES10 5 | 17| 19|18 20 217
12 | LMES12 |LMEST20U | 5 | 23 | 22 | 21 | 32 207 |1.35 |0~+40] 1230 | 1100
16 | LMESI6 | LMESI6UU | 5 | 28 | 26 |24.9| 36 | 24.7 | 1.35 |-1~+41| 1550 | 1250
20 | LMES20 | LMES20UU | 6 | 61 | 32 |303| 45 | 313|165 |-1~+47| 2580 | 1670 |

25 | iMEs2s | imEs2suU | 6 [122| 40| 38 | g6 438 1.90 agg) 3800 | 2750
30 | LMES30 | LMES30UU | 6 | 185 47 |455] 68 |s51.8|1.00 4710 | 2800
40 | LMEs40 |MES4uu | 6 360 62 | 59 | 80 | 604|220 | 6500 | 5720 |
50 | LMESS0 | LMESS0UU | 6 | 580 | 75 | 72 | 100 |77.4 270 :_Ewﬂﬂl' 11460 | 7940
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12 |LMES120P |LMES12UUOP| 4 |18 |22 |32 1.35/6.5 | 66 - |o7| 1200 1260
16 |LMES160P [LMESI6UUOP| 4 |22 (26 36 [1.35 9 | &8 - [07| 1840 1320
20 |LMES20OP LMES2UUOP| 5 |51 |32 45165 9 |55 - |oo| 2630 | 1720
25 |LMES250P | LMES25UUOP| 5 [102|40 | 58 [1.00115 57 |3.0[1.5/1.4] asi0 | 2850
30 |LMES300P |LMESIOUUOP| 5 |155 47 | 68 |1.90| 14 | 57 20/22| 4850 | 2000
40 |LMES400P [LMES40UUOP| 5 |300 62 | 80 |2.20|19.5| 56 1.5/27| 6700 | 5900
50 |LMESS00P |LMESSOUUOP| 5 |480 75 |1002.70(22.5/ 54 2523 11700 | 8100
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SAMICK SUPERBALL LMBS Series

" :"Mﬁ? jafm = "_“'f
Ooooouego ol

/4 | LMBS4 | LMBS4UU | 4 | 0.01]0.5000]0.750/0.735 | 0.511/0.501| 0.039 | 57 | 49
38 | LMBSE | LMBSGUU | 4 | 0.02|0.6250]0.875/0.860 | 0.699/0.689| 0.039 | 78 | 66
/2 | LMBSS | LMBSBUU | 4 |0.05|0.8750| 1.25011.230 | 1.032/1.012| 0.050 | 190 | 10
58 | LMBS1O | LMBSIOUU | 5 | 0.08|1.1250|1.500/1.480 | 1.105/1.095| 0.056 | 290 | 340 |
34 | LMBS1Z | LMBST2UU | 6 | 0.14|1.2500| 16251 605|1.270/1.250| 0.056 | 500 | 430
1 | LMBste LMBS16UU | & | 0.29|1.5625| 2.250/2.230 | 1.884/1,864 0070 | 820 | 780
i-1/4 | LMBS20 | LMBS20UU | 6 |0.40 2.0000|2.625/2.600 | 2.004/1.984 | 0.068 1240 | 1270
-2 | LMBS24 | LMBS24UU | & |0.802.3750] 3.000/2.970 | 2.410/2.390 0.086 | 1510 | 1540
2 | LMBS3I2 | LMBS32UU | 6 | 1.38]3.0000/4.000/3.960 |3.193/3.163| 0.105 | 2230 | 2560

" Norminal Guter Diameter
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LMBS0B-0P LMBS10-0F

A

ki

A_wr >

1/2 | LMBSOP | LMBSBUUOP
58 |LMBS100P, LMBS10UUOP
34 |LMBS120P| LMBS12UU0P
1 |LMBS160P| LMBS1BUUOP

| 1-1/4 |LMBS200P, LMBS20UUOP

112 |LMBS240P| LMBS24UUOP
2 |LMBS320P LMBS32ULOP

" Norminal Cuter Diarmeter

0.03]0.87501.250/1.230| 0.14 | 0.63 | Thru [0.050/ 0.32 | 210 | 190

0.06{1.1250)1.500/1.480] 0.11 | 0.13 |0.039/0,056/ 0.38 | 320 | 340
0.11]1.2500|1.625/1.605| 0.14 | 0.13 |0.059/0.056| 0.43 | 510 | 430
0.21]1.5625/2.250/2.230( 0.14 | 0.13 |D.047/0.070| 0.56 | 830 | 780
0.35|2.0000|2.625/2.600( 0.20 | 0.19 |0.090/0.068| 0.63 | 1250 | 1270
0.67|2.3750|3.000/2.970| 0.20 | 0.19 |0.090:0.086| 0.75 | 1520 | 1540

1.1013.00004.000/3.960| 0.27 | 0.31 | Thru |0.105| 1.00 | 2250 | 2580

LR |en |0 [ | Oh | o | L
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SAMICK Linear Bushing Case Unit

SAMICK offer various type of Linear Bushing Case Unit for designing of linear motion system. Precisely machined
Aluminum Cases are standarized for providing Interchangeablity and less cost and less designing time.

The case is compact and light weight, and the
standard type Linear Bushing is assembled inside.

@ SC(E) type
Standard type aluminum Case Unit.
Simple mounting with mounting bolt to the table,

@ SC(E)OW type

Double standard type Linear Bushing assembled type
aluminum Case Unit,

® SC(E)CIV type

Short type aluminum Case Unit with a standard type
Linear Bushing.

More compact design than SC(E) type is available.

® SCJ type

Clearance adjustable type aluminum Case Unit by
slotting in axial direction.

It high precise positioning is required, SCJ type can
minimize the effect of clearnace between shaft and
case,

* assembled Linear Bushing is orientated to have maximum load rating against top of Case Unit.

* SCE, SCE[W, SCELIV type are for Furopean user

SCO 200UU(N)

Case Unit

Madel

= Asian standard typa
E ' European type

Seal

== Noseal
LI Seals on both sides

J : Clearance adjustable iype Type
= > Standard type
W= Long type
LM Shaft Dia. ¥ : Short tvpe
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Linear Bushing Case Unit SC Series

/
il

S [ |

o
fll | ssoooooooonanll

SCLIN

SCBUUN

LMEUL

260

SCHWUUN | 2= LMBUU

800

a4

SCEVUUN

LMBUL

SC10UUN

LMT0UU

370

SCTOWUUN | 2xLM10UY

SC12UUN
SC13UUN

L1 2UL
LM13Uu

410

SCIZWUUN | 2<LM120U

1080

147

SCTOVUUN

LM10UU

370

1180

220

SC12VUUN

L1200

500

i

SCIIWUUN| 2<LM13L

1540

245

SC16UUN

LM16ULU

T

1170

183

SC1GWUUN | 2<LM16LA

SC20UUN

Li20uy

1370

237

SC25UUN
SCI0UUN

LM2BUL
LM30UL

980
1560

1560

535

SC2OWUUN | 2 LML)

2340
2740

376

SC13VUUN
SC1EVULN

LM13LL

400
540
280
i

LM1GLY

170

132

476

SC20VUUN

LM20uL

1370

170

SCOSWUUN | 2% LM25L1

420

1116

SC25VUUN

LM2suL

1560

405

2740

BA5

:m:lwun 2H LMo

G480

1375

SCIOVUUN

LM30LIL

g EE| 3|82

2740

485

SCISUUN

LM35LIL

1660

SC50UUN

LIAULY

2150

3130

4010/

1100

SCISWUUN| 2 LM3I5LA

6260

2200

LM3sUL

1660

3130

740

1600

smuwumif 23 M40

Bo20

3200

SCAOVUUN

LMoL

LMS0UIL

3820

7930

3350

SCS0WUUN| 2= LMs0LU

6110

15860

720

SC50VUUN

LM5QLL

2150
3820

400
78930

1220

éa::ﬁ|

TH=0.102kg1
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68 |11 |17 |3s|22 [ 18|68 |24] 5| maxe |934] 18|30 | 42| 58 |154| scauuw
610 |13 |2 | 402 [20] 8 [28| 6| msxr2 |gas| 21 | 35 | 46| 68 [195] SciouuN
912 |15 | 21 |42 | 28 | 24 | 7.4 (305|575 msx12 |ea3 26 | 36 | 50| 70 |20.5| scrauun
013 |15 |22 | 44 |30 [245] 8 | 33 55| msx12 |gaa| 26| as | 50| 75 [205] scrauun
616 |19 | 25 | 50 {385)a25]| 9 [ 36| 7 | wmsx12 |¢a3 3¢ | 44 | 60| es 235 scr6uuN
620 |21 |27 |54 a1 [as 1140 7| wmex12 [e52] 40| 50 | 70] 96 [27.4] scaouun
@25 bt S - e R I - Fl MEx18 |@6.8| 50 | 67 | 100 130 | 37.4 | SC25UUN
830 | 30 | %0 | 78 |505] 49 | 15 | 56 | 10| mex18 |gag| 58 | 72 | 110] 140 | 40.9 | SCI0UUN
35 | 04 |45 | 00|68 | 54| 18] 70| 10| mex18 |g6s| 60 | 80 | 120] 155 |45.4| SCISUUN|
69 |40t [102]78 | o2 [20 [0 | 11 | wioxes [sas| e | a0 | 140 175 |56 ] scavuun
@50 | &2 | 61 |122[102 80 | 24 [100| 11 | Mi0x25 s86] 80 | 110 | 160] 215 |68.9| SCS0ULN
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SCauU

LMaUU

280

400

Linear Bushing Case Unit SC Series

56

2 LMBUU

hmrel

[ 410/ 800 | 94

= et

e

-

W\

I

| ficonacaaodas|

SCavUu

sC

LMELL

260

400

SC10uUU

LM10UL

370

540

SC10WUU

2HLMI0UL

580 (1080 147

SC1ovuy

LM10UL

an

240

scrzu

LM120U

410

540

12

SCr2wul

2xLM120U

650 | 1180 | 220

sci2vuu

LM12UL

410

sS40

SC13UU

Lh130U

500

T

123

SC13wWuUU

2XLM13UL

800 11540 | 245

SC13vUU

LM13uU

500

70

SCG16UU

LMTGLL

7ig

1170

SC1ewWUL

2% LM1BUU

123012340 | 378

SC1EVUU

LM1ELL

77l

170

SC20uU0

LM20UU

B&0

1370

237

SG20Wuu

2xLM20Uu

137012740 | 4786

SC20vuu

Lh20UL

B&0

1370

SC2500

LM2500

880

1560

595

SG25wuu

2XLM25UU

1560|3120 | 1115

sCasvuu

LM2sUu

980

1560

SC30uY

LM30UL

1560

2740

85

SCaowuu

2% LM30UU

12400 5480 | 1375

SC30VUU

LM30UU

1560/

270

SC3s5uU

M3 |

a0

1100

SC3s5wUU

2 LM35LIL

| 2850 | 6260 | 2200

SC35VUU

LM35UL

1660

30

Lh40LL

2180

SC50UU

LABOUL

400

1600

2% L M40

3440|8020 | 3200

SC40vUU

L0

2150

4010

3820

7930

3350

2 LME0UIL

6:1ﬂ|1aaﬁn{ 6720

SCs0vUY

LM30UY

3820

7830

2300
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SCIw

@8 |1 |17 |34 |22 | 18| 6 |24| 5| m4xe |e34| 18| 30| 42| 58 |154| scswu
610 |13 |20 |40 |26 |21 | 8 [ 28 | 6 | M5x10 |43 21 | 35 | 46 | 68 |105] scro0u
g12 (15 |22 | 44 |30 (245 & |33 | 55| M5x10 @43 26 | 39 | 64| 77 |205] scrzwo |
613 |15 | 22| 44 |30 |245] 8 | 33 [ 55| M50 (s4a] 26 | 30| 4| 77 |205] sciaw
$16 |19 | 25 | 50 (385|325 o |36 | 7 | Ms<12 [s4a] 34 | @ | 79| 89 |235] sciew
620 (21 |27 |54 |4 |35 | 11 |40 | 7| mexi2 |e52] 40| 50 | o0 100|274 ] sczowu
$25 |26 |38 | 76 [515] 41 | 12 | 54 | 11| mex1s |#68] 50| 67 | 19| 136 |37.4| Sc250U
830 |30 | 39| 78 |59.5| 49 | 15 | 56 | 10 | Mex18 |68 58 | 72 | 132| 146 |40.9| scaouu
35 |34 |45 | 90 |68 | 54|18 | 70 | 10| Mexis |@68| 60 | 80 | 140 160 | 45.4| ScIsUU
940 | 40 [\51 (102| 78 |62 | 20 [ 80 | 11 | miox25 |gas6| 60 | 90 | 150 180 |86.4| scaowu
650 | 52 [ 61 122|102 | 80 | 24 [100] 11 | w1025 |86 8o [110] 200 230 |ee.0| scsouu
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Linear Bushing Case Unit SCE Series

SCEBUU | LMEBUU | 260 | 400 | 60 | SCEBWU | 2+LuEBul | 410 | 500 | 96 | scEBv | Luesuu | 260 | 00 | a0
SCE12UU | LE120 | 410 | 500 | 118 | ScE12wUU | 2xLuer2uu | 650 | 1180 | 202 | sceravoy | tuErauu | 410 | se0 | @2
SCETBUL | LMETSUL) | 770 [ 4970 180 | SCE16WUU | 2% LMETGLIL | 1230 | 2340 |- 360 | SCEI6VUL | LMEIRUU | 770 | 1170 | 122
SCE200U | LME20UL | 860 | 1370 | 245 | Sce2owuu |2 Lme2ouu | 1370 | 2740 | 490 | scE2ovuu | Lezou | e | 1370 | 178
SCE25UU | LME25Uu | 380 | 1560 | 550 | SCEZSWUU| 2 Lezsuu| 1560 | 2120 | 1100 | scE28vuu | Lwezsuu | sen | 1se0 | 400
SCE30UU | LMES0UY | 1560 | 2740 | 760 | ScEAOWUL |2 Lmeaouu | 2400 [ 480 | 1505 | scesovuy | Lvesouu | 1e60 | 2740 570
__EE:EM LME40UU | 2150 | 4010 | 1700 | SCE40WUU | 2% LMEAOUL | 3440 | 8020 | 3400 SCE4OVUL | LME4OUU | 2150 | 4010 320
SCES0UU | LMESDUU | 3620 7930 2950  SCESOWLU |25 Lesouu | 110 15880 5920 | scesovuu | wesouy | 3eeo | 7030 1900

TN=0.102kgt
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SCE (Ow

68 1|17 |34 |2 | 18| 6 | 24| 5 | M4xB (p34| 18| 30 | 42 | 58 |14.4 | SCEBUU
@12 | 15 | 22| 44 |30 (245| B | 33 | 55| M5%10 |p4.3| 26 | 39 | 84 | 77 203 | SCE12W
@16 |19 | 25 | 50 (385 (326 0 | 36 | 7 | M5x12 [@43| 34 | 44 | 79| 89 |22.3| SCEI6WL
820 |21 |27 |54 |41 |35 | 11 | 40| 7 | Mex12 |e52| 40| 53 | 90 | 106 | 283 | SCE200U
925 |26 |3 | 76 (515|412 | 54| 11| MBx18 |p68| 50 | 67 | 113] 136 | 40.4 | SCE25UL
930 |30 |39 | 78 [585| 49 | 15 | 58 | 10| mMex1s |e6s| 58 | 76 132 | 154 | 48.4 | SCE30UU
¢40 | 40 | 51 |02 |78 | 62 | 20 | 80 | 11 | MID%25 (@86 60 | 90 | 150| 180 |56.4 | SCE40UU
650 | 52 | 61 | 122|102 | 8o | 24 | 100| 11 | miox2s [@ssl 8o | 110 | 200 230|723 | scEsouy
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Linear Bushing Case Unit SCJ Series

-

i

jill} itoaacooeen

—

58 |

=]

sCJ

SCI10UU |Lmrouuas 370 [ 540 [@10] 13 [ 20 [ 40 |26 |21 [ 8 |28 | 6 | wsxi2 | 21 | 35 | wa | %0
SCJ120U |LM120uad | 410 | 590 [@12] 15 21 |42 |28 | 24 [ 7.4 [305[575] w5x12 | 26 | 36 | wa | 112
SCJ13UU | LM13uuAJ | 500 [ 770 (@13 | 15 | 22 | 44 | 30 |205| 8 |33 [55| wsxa2 |26 | 30 | wa | 123
SCJ16UU | LMt6uUAI [ 770 1170|016 | 19 | 25 | 50 [8.5(325] 9 | 36 | 7 | Max12 | 24 | 44 | w4 | 100
| scizouu | Luzouus | 860 1370 @20 | 21 | 27 | 56 | 41 |35 | 11 |40 | 7 | Mex12 | 40 | 50 | W5 |23
SC25UU | LmsuuAl | 960 [ 1560] 025 | 26 | 38 | 76 [515| 41 |12 | 54 | 11 | MBxIE | 50 | 67 | W6 |55 |
SCI30UU | LM3ouUAl|1560 |2740 30| 30 | 30 | 78 [s0.5| 40 | 15 | 58 | 10 | wex1s |58 | 72 | M8 | 685
| scaasuu | Lmasuuas 1660 3130 @35 | 50 |45 | o0 |68 |54 |18 | 70 | 10 | wBx18 | 60 | 80 | w6 100
SCHOUU |Laouual 2150 4010 @0 | a0 | 51 [102] 78 [ 62 |20 |80 [ 11 | mtox2s | 60 | 5o | we 1600
' SCIS0UU | LMSOUUAJ | 3820 | 7930 | @50 | 52 | 61 | 122|102 | 80 | 24 |100 | 11 | WH0%25 | 80 | 110 | M8 13350
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SAMICK SUPPORT RAIL UNIT
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Support Rail Unit

SAMICK Support Rail Unitis composed of Support Rail, LM Shaft, and Open type Linear Bushing installed
Case. All components are standarized for providing Interchangeablity and less cost and less designing time.

Supprot Rail (SBS, TBS)

Support Rail provide maximum rigidity and stifiness to the shaft throughout the whole stroke, and ensure the
performance of the unit.

Case (SBR, TBR)

Effective for High load or long stroke application with maximum rigidity and excelent motion in combination with
Open type Linear Bushing, and preload can be applied on TBR senes for high precision performance.

Support Rail Unit ( SBR-S, TBR-S)

SBR-5 and TBR-S5 type is optimum guide unit for high precision sliding system with smoath motion and maximum
rigidity, and less cost and less degigning time.

B4/ 5aMICK
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Support Rail Unit SBS Series

Support Rail for SBA Linit

Part Number Notation

SB[] [JA-1000L

Shaft

5 1 Shaft include
— 1 Shaft not include

* Standard lengths e

Drawing should ba
cusiomer cesgn.

P

T
| _IET,. S

e [

85 | 256

SBS1BA| @16 |20 | 25 | 40 | 178] 5 | 185| 8 | 11.7] 30 | 80° | e55| & | 95

sBS20A | 20 |225| 27 | 45 [17.7] 5 |19 | & |10 | 50 | 5 |g55] 65 | 11 | 86 | 350
(s8s26A | 025 [275| 33 [ 55 |21 | 6 |215] 8 |12 | 35 | 80 |g66| 65| 1 | 66 | 530
s8S30A | ¢30 |30 |37 | 60 [228] 7 [265]103) 12 | o0 | 50° ls6s| 85| 1 | o |7.38
SBS35A | ¢35 |325| 43 | 65 |266) 8 |28 | 13 | 155] 45 [0 | g0 | 85| 1 | 9 | oes
SHS40A | @40 | 375| 48 | 75 | 204 o |38 | 16 | 17 | 55 | 8@ | @0 | 85 | 14 | © |izes
SBSS0A | ¢S50 |475| 62 | 95 |388| 11 [45 | 20 |21 | 70 [ 80| et1] 125 | 19 | 11 |2046

Standard 340 640 480 | 850 660 860 il
Lengthi(L) 640 040 80 | 1250 860 e i
840 1240 1250 1430 1060 1260 1270

N 20 20 2 2% 40 a0 %
Pitch(P) 150 150 200 200 00 | 200 200
Max, Length 1390 1390 1850 1850 1860 1860 2070
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Support Rail Unit TBS Series

Part Number Notation

TB [J [JA-1000L

Support Rail Length®

L Shait Dia.

* Standard lengths are fecommended the table below.
Drawing should be received with the order for

: customer design,
I N :
IR SUR W WL B | |
il {1 ] [ ' in
1 | | o P
: /_ i ].--l- [ I FH
-1 @ e e e
SEERINHEE i \ N R £
"_.! [ | | -_:__.P_I
sl g N P N
-G I = L
. B
1

60°
TBS20A | 820 |275| 20 | 55 (1964 8 | 8 | 40 |80 |e55| 65| 11 |66 | 423
TS25A | e¢25 |325| a2 |65 | 20 | 10| 8 | 45 8| e66| 65| 11 | 66 | 585
TBS30A | #30 375|365 75 |22.28| 12 | 103 | 55 | B0 | 96.6| 85| 14 | 0 | B28

Standard Length of Support Rail and Dimensions

190
Standard KEH G4N 450 B0
Length{L) 640 040 850 ' 1250
940 1040 1250 1450
N 20 0 25 25
Pitch (F) 150 150 200 200
Max. Lenath 1390 1380 1850 1850
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Part Number Notation

Support Rail Unit SBR| |S Series

LM Shait Dia.

« Assembly of Suppon Rail and Shaft only. See the
Table in SBS series for standard lengths and
dimansions. Drawing should be received with the

order for custamer design.

4-51xl
L g
-+ L)
= |]]=<
8 (4]
i) |2
e
B

«+ Part nurnber for Case anly,

M
e
r——
£ | HH
o | e & Ej
i __1___h_!_.___#_._{|
II_; . h | | | I.I.

H I |
P8 5 TP e < SR B 8. |
] ¥ ) 1

N_| i N

SBRIGSA | SBRIBUUA | 9 16 170 005 | 285 |225| 25 | 45 | 25| 80
SBR20SA | SBR20UUA | 920 | 860 1370 0.20 350 | 26| 27| 50| 15| 60
SBR2SSA | SBRZSUUA | 225 | 980 1560 0.48 530 |30 | 3| 60| 25| 50
SBR3I0OSA | SBR3OUUA | @30 1560 2740 0.63 740 35 ar Fih] 5 a0
SBRSSA | SBRISUUA | 935 | 1660 3130 0.9 1005 |40 | 43 | 80 | 75| 50
SBRAOSA | SBRAOUUA | 940 | 2150 4010 138 1310 | 45 | 48 | 90 | 75| 50
SBRSOSA | SBRSOUUA | ¢50 | 3820 7930 300 | 2085 | 60 | &2 | 115 125| &0

SBR1GSA 45 4 b M5x12 | 32 a0 | ¢55 30 20 | 150
sBR20SA | 48 | 30 | 11 [ 45 [ 5 [ 50 | wexi2 | 35 | 35 [e55] 30 [ 20 [ 150
SBAZSSA | 60 | 47 | 14 | 55 | 6 | 65 | Mex12 | 40 | 40 | 65| 35 | 25 | 200 |
SBRIOSA | 70 | 56 | 15 | 60 | 7 | 70 | wmexia | so | s0 |g6s| 40 | 25 | 200
SBROSSA | 80 | 63 | 18 | 65 | 8 | B0 | MBxie | 55 | 55 | @9 | 45 | 30 | 20
SBR4OSA | 90 | 72 | 20 [ 75 | o | o0 | wmwox2o | 65 | &5 | g5 | 55 | 30 | 200
SBRSOSA | 120 | 91 | 25 | 85 | 11 | 110 | Miox20 94 | B0 g1 | 0| 3 |20
" Standard

1N =0.102kgt
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Support Rail Unit TBR[ IS Series

Part Number Notation

RIS 2+1000L

LM Shaft Dia.

* Assembly of Support Rail and Shaft only. Ses
the Table in TBS series for standard lengihs
and dimensions. Drawing should be received
with the oeder for customer design.

** Bart number for Case only,

_Ft: TET? i _/f \_._ _,-:'L.E'f?-_
! s
T e T
I : gy
i __1'

22.14
TBR20S | TBR20WU | @20 784 16 | 030 360 | 34 [2001 80 | 275 ]
TBA2SS | TBR25UU | @25 | 1568 | 2350 0.60 580 | 41 [3197] 60 [ 305
TBR30S | TBROOUU | @30 | 1764 | 2940 0.90 800|455 352 70 | a1

TBR20S 68 | 31 0 | 55 8 51 M6 | 54 | 37 "}::I 55| 40 | 200 | 150

TBR25S g2 | # 12 | 65 10 | 685 | MB | @5 50 | ¢66| 45 | 25 | 200
R -

TBR30S 9 | 48 12 75 | 12 | 75 | M8 75 | 60 | 666| 55 | 25 | 200
T Stndard 1N=0.102kof
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SAMICK

Shaft Support

Support for Shaft ends, SAMICK Shaft Support is made of Aluminium with compact design, and able to fix the LM
Shaft by slotting on axial direction and with fixing bolt.

SK8 8 20 | 2t | 42 | e | 6 | 18| 5 | 32 | 14 | ¢55| Me | 24
SK10 10 20 | 21 | 42 |38 | 6 | 18 | 5 | 32 | 14 | #55] ms | 24
SK12 ¢ 12 2 |2t |42 |3 | 6 | 2| 5 | a2 | 14 |55 wa| %0
SK13 $13 23 | 21 | 42 | 3@ | 8 | 20| 5 | 3 | 14 |s55 wme| a0
SK16 916 27 | 24 | 48 | 44 | 8 | 25 | 5 | 38 | 16 | @55| w4 | 40

SK20 | 920 | 31 | a0 |60 | 5t | 10| 30 | 75| 45 | 20 | e68| ms | 70
SK5 | @25 | a5 | 35 | 70 | 60 | 12 | 38 | 7 | 5% | 24 | #66| Mo | 130
SK30 830 | 42 | 42 |84 | 70 | 12 [ s« [ 10| 64 | 28 | 9| wme | 180
SK35 @35 50 | 49 | 98 | 85 | 15 | 80 | 12 | 14 | 32 | en| wme | 270
KA | 40 | G0 | 57 | 114 | 95 | 15 | 80 | 12 | %0 | 3 | 11| wa | 420
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SAMICK

LM Shaft SF Series

SAMICK supply precision LM shaft for SAMICK Linear
Bushng. Because the balls are running directly on the Dribet and tapped rackal ol Tapped coawal hols

shaff surface, the hardness, surface finishing, and \
tolerance of shaft should have cara on production. by = i =H=EL
SAMICK can supply high quality LM shaft with short . )

delivery by stocking the standard dimensional LM shafts.

M Shaft Dimesnions
* Malerial + High carbon chromium bearing steel
' Hardness - HaC 58~64
- Case Hardened depth - 0.8~2.5mm

+ Surface finishing :0.85~1.65
» Straightness : B0/ 300mm
} )
SAMICK LM shaft can be supplied either as solid or as | 1 RA
holow shaft. Solid shaft are available in all dimensions ij G

required for SAMICK Linear Bushing and hollow shaft are
available from diarmeter 12mm.

Ky
SAMICK. alzo supply gpecially machined shaft as shown in o
the Fig 20. The drlled and aoped hole on LM shaft for ?1 2
mounting on the Support Rall is available, I - ‘..f/,/’;%/'
v
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SAMICK LM Shait

LM Shatt Dia.

LM Shaft kength

[1-50

=

—0.004

SF 6 s |8 oo gl ei= =l = === =
SF 8 8 | g5 ©|0|0|lo]0|-]|- =SSN = =
SF 10 10 | ool gleo|lo|lololalslalalel=
SF 12 912 ~-lolo|lelole|le|lo|le|elale] -
SF 13 13 |0 _Tolololo|ololola|ola|e]-
SF 16 #16 -lo|lo|lo|lo|lo|lo|lole|le|lo|e]| -
SF 20 $20 -|lolololo|le|lo|lo|le|e|lale]|e
;s | 9 | 00i |- |o]lolololo|elolale|o]e]e
SF 30 430 -|l-lojlolo|lo|lo|lo|le|e|o|lale
SF 35 635 -|l=-|-]-|lolo|lolo|le|le|clelo
SF 40 o0 |02 -T-|-]-|o|lo|lo]lole|lo|o|e|e
SF 50 950 -|-|-|-|p|e|le|o|leo|o|o|o]|e
SF 60 860 | omg| = | =1 =] =] =[=l=|=]e|elclalso
SF B0 esp |“0028| _1__J_ | _[|_-|-|-Telelo]le|eo
l i+ Standard

[} Quasi—Standard
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Equation for shaft deflection amount calculation

P
. ¢ — ;g P-2
o0 —! S e r! — = Z0EIRI0

P
¢ |‘I.!'l . -ﬁ}').l:l
}_I_\r j— j{ & e = W =5H.053=10 T
-
_ ) £ |
& % |

P p
g P-a'(Za+3h)
5. - 2a+3)=1.617x 107 -2 Za*3b)
¢ * Cp. 7 (Zar3b)=1617x10 =
i ( o faf SIE Brnme o Gt B e )
¢ * A E S d'
|
P p
P-a’ aJa . Pea’ 3a
| B (2- 22)=1 617 % 10" (228
* * _ BB 8 a '
Hm = -
T = ol % >.at (D4
L 3| E‘ Bosem B (G ) < 4 O 105 o ORESE)
L ‘ - 2E-1 d
p
l |
i | }rt.' 'I'.'I_‘_.:E
— 1 Box =38 _qoaycrpn z
T d
b : |
SRt AR R EI
=

E | Modulus of longitudinal lasticity 21210 kat/mm);

P Applying Load {kat)

| : Geometrical Moment of inertiaimm') 1= 5 d'/64 for solid shaft, and 1= & (d'=di")/ 64 for hollow shait
[di - shaft inside diameterimm], d : diameterimm)]
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5 E13 - 577 74.0 - 75
55 595 - 560 THA - 74
54 ETT - 543 7RO = 72
3 EE0 - 525 774 - 71
52 544 500 512 TE.6 - 59
51 E2R a87 498 763 - L]
50 513 475 481 75.8 - 67
49 498 464 469 75.2 — 66
48 484 451 455 .7 - F4
47 471 442 q43 741 - 5!
4 458 432 432 7.6 - 52
45 446 421 421 731 - B0
44 434 409 409 725 - 54
43 423 400 400 72.0 - 57
a7 412 360 300 71.5 - 56
41 402 381 aR1 709 - E5
40 Aoz an 371 70.4 - 54
an a62 362 362 B0 O - 52
38 a7z 353 353 604 - B
a7 363 344 344 68.9 - 50
3t 354 336 336 6E.4 (109.0] 49
35 345 327 az7 67.9 (108.5) a8
34 338 319 4149 G67.4 (108.0) 47
33 327 311 3t 6.8 1107.5) a6
3z 318 307 3am 6.3 107.0] a4
31 a0 234 204 65.8 (106.0) ER:
30 302 2HE ZEE 65.3 i105.5) 40
29 LT 279 278 6d. 7 (104.5) 41
28 ETS 271 271 £4.3 (104.0) 41
27 274 264 264 6.5 (103.0) 40
26 272 25A 258 63.3 o2.5 38
25 266 253 253 6z 8 (101.5) ag
24 260 247 247 B2 4 (10100 ar
28 254 243 243 BZ.0 100.0 36
28 24F 237 237 6158 09,0 a5
21 243 2 231 Fil.0 88 5 35
20 ERT R 2726 RO.5 97 .8 34
18 230 210 ) - o6.7 33
(16) 222 2iz 21E - 955 3z
[14) 213 203 203 = 93.9 a1
] 204 104 194 - 923 79
{10} 196 1687 187 - o0 7 o8
i8] 188 173 174 - B8.5 27
[ 180 171 171 - B7 A 26
(4] 174 165 165 - B5 5 25
(2] 166 158 168 - B35 24
i] 160 152 152 - B1.7 24

T6 / SAMICK




Rl | 091
05— [ U= | 58 1 Eh=LEE= | = [Z2=| k=] L= 0 £+ Bi- = | B8= 0F— 58— Bl- § 05— BE- 20~ | £8= #9- |9~
g+ | 0 | o= lozefare] ve [1os |z |ars |18 [0 16 [0+ Obt G2 GLe | he Gze 124 [zze | pie o4 07 [REIET ] pl- - 091 | Ol
Ol 0l
Bp- [SE= | 88~ | 8= [ 5= | BL— | 02— | E1=] 8= g NIE NTEg oy 1] H4 Gl— - ! o ] FS- 8- &- 51— [ e~ PE— 13- | Li~ 05~ [5- bk 0o
Ok | 0| 8= [0+ b+ [FE#| 224 BT FRCH poa oo 224 oie [oe+ s2e gis Jooe | gis o [BF | HF 9 i al- gE-
nat | o8
M- fOE— | ke |- [ d2- 51— Bl - Z4-] 8- @ |eir g6 o0 i g+ o R 11 |on legs O 06— BL—El- [0~ 60— £2- | 09— B— E¥- i i
G| 0 | 5- |[PlF[ B | bF [B2+ | BEefEL |27 [T PR EET bopl o BLE £LE | 2E4 1240G0E JE0E | 20 ge TR TR 0 ifi= -
4] 05
-2~ |02~ |2~ Bi=|E1- joi=| l1-| 8= b B4 0i-| &= . BE- 8- G- - | oo oo |mom ipe ge- | 7 Cr
i Bl {8 |8 |99 | - b ST BT [55F
e I e i o e e [ e Be+ Soe B+ Wb |43+ BE+ Bl f5L| L g i - e
0f 0E
67— | le=} L1 = (Ea=1 5l L1=|EL=]| 6 [ 5~ i (o [eor ks { ot - b= S [ o £t— [E- El- 6~ |B= (- 9i- | - %5~ 6E- Pk 4
S I R T T e T e el B - A T TR e T A P ¢ B T O el el e o 1= 0g- b aL
\ il o
- |al=|gl- 16| 21-| - |21 &= | &= i L4 9| e Bomi- - B e - - b i -
g+ 0| v— | B4 | 94 | £+ [Sl#|0LF] 9% 8165 (557 |73 24 81+ 1L+ 3+ | Bi+ 21+ B+ |21+| B+ 5+ 6% (55 ¥ 3 4] G= gl-
¥l 01
iZ-lal-{ai-[ai=-{o-| t= [oi=] 2= [ 4~ e it i L+ g- | 2 | m=t=E=0- [9g=%1= - |#e-i= Bl
b 0 B o | o | e (e oo oo [ 1L TR T e sie geo0e | e oie o foue| e ope [EF|TFRIER 0 g a- oL | 9
gi-f21-| 6= [p1-{ 6~ o= |- | 8- [ E= 0 L4 = | B BI- Tl— B- 5 ['8l- gl- 6 |2g- 8- Gi-
2| 0 |- Loe [ee | ze jore| os [os (BFDFIPTIRF] giaoaie o oo | bie ge ae o+ | o pe [FTV | il b~ 0= 3 £
si-[21-] 8- [pi={o=] 9= 8- | a= b= |, - i i S EE O (T R T YRR
e-ta-la-1o ol o {o¢| retae BFETIEFTEF| pisotr oo o+ | o+ or b o4 | b+ 20 PTEFIEF 0 Ak g= E i
B[ LNJOWN [ 2M ) LA O | BE | LD} 9 [EST LS osr|SsM 8- [ AH 1aH | SH hxm@x oo | A ol | of |2eljost{Gsl{au | fu|oy|cy | B mm_m_mu 20104 G| 12U | mBan
W © fow [ x| a | & | 6 | 4
eoueseoL JoIBWEID Yeus J0 0uBsBloL.
- SUAN

(seues ausloM) J9JBLIRIQ 910g BUISNOH PUB YByS 10j S89UeIS|0 ] BUli4

SAMCK /T



Fitting Tolerances for Shaft and Housing Bore Diameter (inch Series)

Tolgrance of housing bore

SIZE HBT W[ W ] me

00002 0005 |00003 (0008 (00004 [0012  |0D0007 |oote

Over | 0.1181 3

To 0.2362 6 |0 0 i] 0 0 0 D 0
Over 102382 | 6 (00002 (0006 (00003 (0008 (00003 |0015 |00008 | 0022
To 0.3937 0 (D 0 0 0 0 0 @ 0
Over | 0.3937 10 00003 |0.008 (00004 |0O11 [00007 (0018 00010 |0027
To 07087 | 18 |0 0 b 0 0 0 0 0
Over (07087 | 18 |00003 /0003 (00005 |0O13 (0008 | 0020 |00013 | 003
To 11811 o |0 0 D 0 0 0 0 0
Over | 1.1811 a0 |00004 (004 (00006 |0.016 00009 |0.005 0o0ts | 0038
To 1.9685 B (0 D |0 0 0 |G 0 0
Over 19685 | 60 |00005 (0013 |0.0007 (0019 (001 (0000 | 00018 | 0046
To 314 | 80 |0 0 D 0 0 0 0 o
Over 3.1496 80 (00006 0015 | 0.0008 (0022 |00M3 (0035 |0002 | 005
To a4 | 120 o 0 0 0 0 0 0 0

Talerance of shaft
SIZE ﬁ' fﬁ.* a7 hs H@ hT_
inch | mm | inch [ mm | inch | mm | inch | mm | inch | mm | inch | mm | inch nm

3

6

6

Over | 0.1181 ~0.0001 |-0.004-0.0001 |-0.004{-0.0001 [-0.004] O 0 0 0 0 0
To | 0232 —0.0003 |-0.008)-0.0004 -0.012{-0.0006 [-0.016{~0.0002 |-0.005(—0.0003 |-0008| .00 (=002

Ower | 0.2362 —0.0002 -0.005(~0.0002 |-0.005 |-0.0002 {-0.005] D 0 0 0 0 0
To 03937 | 10 |=0.0004 [~0011 [—-0.0005 |-0.014 |-0.0007 |~0.020 |-0.0002 |—0.006]-0.0003 [-0.008|-0.0006 |-0.015

Over |0.3937 | 10 |=0.0002 |-0.006(-0.0002 [-0.006 |-0.0002 [-0.006| 0 0 0 1] 0 0
To |0.7087 | 18 |=0.0008 |-0.014 |~0.0006 -0.017 -0.0008 |-0.004 |-0.0003 (-0.008(~0.0004 [-0011|-0.0007 |-0.018

Over |(0.7087 | 18 [-0.0002 |~0.007 |—-0.0002 (—(007|~0.0002 [-0.007| 0 _ 0 0 0 0 0
To [11811 | 30 |-0.0006 |-0.016 |~0.0007 |-D020|-0.0011 [~0.028 -0.0003 [~0.008|-0.0005 |-0.013|-0.0008 |-0021

Over |1.1811 30 |-0.0003 |-0.009-0.0003 [—0.008|-0.0003 (-0.009| 0 0 ! 0 0 i
To (19685 | 50 (-0.0007 |-0020(-0.0008 |-0.065 |~0.0013 [=0.034 (-0.0004 (-0.011|-0.0006 |-0016|-0.0009 [-002s
Over |1.9685 | 50 (-0.0004 (00 [-0.0004 (-0.010 |-0.0004 [-0.010| 0 ad 0 fi i 0
To  13.1496 | 80 |-0.0009 |-00e3 [-0.0011 [-0.029|~0.0015 [-0.04 |~0.0005 |-no13|~0.0007 |-0.019|-0.011 |-0cm
Over |3.1496 | 80 |-0.0004 |-0.012|-0.004 |[—0(12|-0.0004 [-0.012| 0 i 0 0 0 a
To [47244 | 120 |-0u0000|-0027 (~0.0013 [-0.034|~0.0018 |~0.047 [~0.0006 [-0.015|~0.0008 |-0.022|-0.0013 |=0.035
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