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SAMICK LINEAR SYSTEM

LINEAR BUSHING

LM ka2
LME P34

LMF-L  -#a
LMEF-L #ad
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SAMICK

SAMICK LINEAR SYSTEM =y

FLANGED TYPE LINEAR BUSHING

| LMFF FdE

SUPERBALL

LMES : P58

LMES-DP. P50
LMES PEQ 3

LhvEE-0F " PS0. 61
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SAMICK LINEAR SYSTEM

SUPPORT RAIL UNIT
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SAMICK LINEAR SYSTEM

SUPPORT RAIL UNIT

LM SHAFT
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STANDAAD TYPE

CFEN TYFE

[ ADJUSTABLE TYPE

LINEAR BUSHING

series for savere
mameni iDais,

Hm FEATURE PAGE
LM « Cyindrical ehaps with &2
LKE pracisin dimensan for
smcalhar inear mowvanand,
) b
u [}
LMOGR | = Cne ball gicuil is 12
LMECIOP ramaved from stendad
by wlech provice
maximium ngidity and
sliflness when combined
wilth Supporl Hail Lind,
LMCIAS | = Quter sleeve i slalted in ¥
LME[TAd axial dinaction to adust
ihe clearance Detaeen
shall ared Linesar Bushag
| LML * Tiw0) rERINess ans i
LMECIL inslalied in Long typa

L




OVAL TYPE

 MUMBER: FEATURE
LMF * Gngle-boded Flanps 3B
LMEF with mauntirg holes,
« Easy Installabon and
compacinass.
LMK * Moee compact dasign 3B
LMEK iz evallabia dus (o the
fawer centar haighl,
LkH * Thee mosl compeat 3
design ig available due
1o 1 |Cvesd canlar
[ haighl.
LMFTIL  Two telamnedg ana 42
LMEFLIL inetabad in Fl:lnnﬁlj
LMK Leng s sanes lor
MEKLIL sevare mamani loass,
LRMHLIL
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FLANGED TYPE LINEAR BUSHING

FEATURE PAGE

ALOT LMFE | ® Forusing under kad 45
STANOARD + Eagy insteliation &
TYPE avalable dus o tha

[ =ingla body shape
= N Housng is ragunad
LMEP = Compsact design is &

avalable.

+ High rigidity
+ Inlgrchangeabi |

LMHP 45

PILOT LOKNG LMFP-L | W Faf wmng uider load 44

TWFE ¢ Egsy instailation (s

avaiabla due io ihe

srige Doy shaga,

e | = Mo Housing i eguired
LMKP-L « Compact dasgn & &
avaiahla.

= High rgidity.

= |ierchangealie,

LMHE =L 44

MIDDLE LMFR B Fov i=ng uncer loed with 50
FLAVEED TYPE LMEFM iong siroke
| = Ezsyircialsbion i
| evailable due 1o (he
' gingke body shapa
LMKM « Mo Hoising is reguinsd =l
LMEEM « Compact design =
} enailable.
T * High rigicity.

' —_ © s interchangaable, -
' ' LMHM 50

10 SaMCr



SUPERBALL

] ART
STANDARD TYPE | 150 | LMES s High loed capecity,. | 58
immi | = Safl akgrmant

« Light weight and

sent mation.
= masmem fraeel ile

and mgdmrm

smaot matian.

+ Composad with

speciaty desoned bal |

MPERIAL | LKBS plale end engineering
i) plastic casa,

150 LMESLICP | = One ball crouil is
semoed hoem
siandard SLIPERBALL

[
|7 — | which provoe
maxmum ngickly and
iy s T | sliftness
= UE“J IMPERIAL! LMBSTIOR | = Sall aignment "
| rerd

Siete {11



CASE UNIT AND SUPPORT RAIL UNIT

CASE UNIT 8C
SCE

SGOwW
SCELTW

SCLIv
SCEY

ALULETARLE
S

SUPPOAT =t
AAIL LNIT TAS

PAGE

= The light Aleminum Case

&4, 6663
Lirrd with Linear Buskeng

= Prowiding easy mstallstion

and compacinass,

Aluminum Case Lini G4, 66, GB
wilh P Linear Bushing
For savere mamani

loads

= Botlom suppafed shaf fo

More comgact and lighl b4, 66, B8
WEIONE design are

avalabaa than SC tvpe,

Adjustisble Sfuminum n
Casa wath Al fype Linesar
Buzhing.

The cleaeEnce bebaain
tie shalt and Linear
Bushing can be easily
adusted by adjusiing bol.

Supgpart Rall Ling provides
iriad o rgidity and
stiffness even under
savare |oad.

T34

celkachon Insa miwvaman
cilers meximum ngidity
ard shfingss
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SUPPORT
AAIL LNIT

SHAFT
SUPPOAT

LM SHAFT

ZBR

TBR

SEALIS

= Dpsan bype Alumingm
Caze wih OF hype Linear
Bueshing,

= Far & long siroke

appdcation with 5ES e, |

7h

= (Cpen ypi Alaminum casa
with OF hpa Linaar Bushing.

« P alang sioke apolcation
with TES ypa

+ Clearance Adpstahie e

TBRLIS

SK

SF

= fgsemided wih SBR typa
Alurninivm Casa Linil,
Sippor Rai, end LM
Shafs.

* Praviding cost eeduction,
srosh malien, and high
ngidity and &ilfness.

« Assamibled with TAR typa
Alumirim Case L,
Supsor Rad, and LM Shedi

+ Prowiding cost reduction,
smcath malien, and high
righcity ared stifiress,

+ Alurminum Shati
Slpport is lght and
campacl, and also can
Iix tha LM Shali.

* Shafls for SAMICK Linear
Bushing

ai

Sauck /13
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SAMICK

Load Rating and Service Life of Linear Motion Systems

Wilter you dederming A modal thal would besl 20l Tor your
SEace condilions ol & ingar mdion syvslem, the load raing
angt e Mg of e mode must be Songdened. To congder
I sl raing, you Should krine e siatc salaly fachat of e
mcdel, which & calculabed beesnd an e base si=ic load
ipfirg. The senvice e can be assessed by’ cakollaling the
nomenal ie, based on (he basie dwnamic bad faling, and
¥ need (oocheck il the values thes abfaned meal waur
BUrEmEntE

The tolal weel e of B Inear malian spstems mles (o 0
ioial teavel dialanca undl the axlace af the |inear sysiem
llakes oft becauss of the rolling contact falipue an the
malemal camsed by epeated shess on Bcewsys and rakng
alaments.

 Basicload Rating

There tom twn basio load relings ol a linear moton sysiams:
basic slatic load alingiCael, which seis 1he sistic load
dlowance fmil, and besic dynamic ioad ming(C|, which (s
wEng for cproulaing e s,

Il a lnear mahcn sysiem, aheines o resh of in maban,
PECEnE AN EaGeEs iaad or lasge impacl; alecal pemanent
deformalion develops bebween the raceway and raling
glemants. And it tha magniude af the petmanent
delometicn exceeds a cangin lmit, i hingers the smoch
mitian of tha inas metion seelam

Tre bemic-stalic ksd dirg slem B ool kad noa gen
dirgghon wilh gyen magmitude, whach fotal parmaneni
delomakon of nofing doments and mceway al the contact
o B mnpiced mateky 0K o e wling sfoment diameter.
i o lmear melicn systers, he basc stalc kad ralng is
detned as tha radial koad. Thus. tha il af slalic bad
diwanoe B e basc statc oad rating For tha reling yalues
of indiidual lingar mahon syatems, see fhe egpecive
specilication fablzs in the calaig.

& inear malion syetem may posaibly recens an unpredicisble
ciamal e due 0 the vwhmlion o impact whis il s al s
or in motian, of Tera &5 & esdl of steding and slopong. |
i, teredore, neceszary lo congidar the static salety lacto
aganal-openling nads.

Static Safety Factor {fs)
The stalic. safaly factorfs] indicates the =ho of & inaar
mition Bystemn load ceming capaciy|besi stehc bad miing,
Cal 1o 1ne pad esemad thera an.

i Lﬁ. i s = '?':Ir::' ................................. 111
4 - Bialic safaty {echar

(e | Bast static foad rating L)

M | Sl permissble momesn| N - )

P Calcukhed o 8.8

M ' Cakoulsied moment (A i)

To calculate o el edermed on B bnear molon syskem,.
mean ioad for calculing e senice e and e masimum
i lor caGuiaing (he slalic saloty facha musl be obigned
N dvarce. A sslem can hie unepeciad escesove load
whin il & subyecl B0 Faguant stais and shops, pleced under
machinng loads, o whan the exvesa momenl & epplied by
overremging |oads. Whan sslazing the conect v of & inear
maobon Bystern far your apoication, be e that the tipe you
ie considening can bear the magmum possbis oad when
giopped and in cpemetion. The [sbée below specdies he
slandard vakues for fhe ssatic safety faclon

Tatde 1. Slandard Values for Thi Static Safely Facioms k)

'— 1 ¥ | I_l'_ .IE||- : ) - T:. - 1
ety | PESesmoionompst | 10-13
Meachine: Receives wivation and imcac an-a0
hine | Recewes mowbetionorimpadt | 10-135
i s oainand imoadt | 25-70
. 2 _--:1‘1;‘1-
L Bage slabe bood alng adel o
P Cakulaed foad adal i
fu * Hardness [eclor {see Fig 1)
Fr @ Tamperabure facho BeeFig2]
Eik o lepe Thbke 2)
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The basic dynamic: load mling [Ch ralas 1o g oed in a
pwen dimction wih gvan megnitude when identical fne
mation eystams in & group are interocked willh ona
encier under (he same cendlions. The raminal ifa (L) of
e sweiames & G0 (L=50m) if ihe syatems use balls,
and 10kmIL=100xm) if they ume rollers, The basic
dyraamic: kad raling 1G] & used 1o calulsla Se sanace ffa
ol & 2 of e molon systems which ere intarocked with
aflé anodher in esponse o 8 load. For rmling salues ol
indhidual linear motion syslems, see the respective
speciicalian fables in Ihis catalag,

The sanvica Ives ol lincat molion Syslems mom or ==
vary from syslems 1o syslems even if thay are
manitackuned undar the same spaciications, and remain
m zenice under fhe same operaing condilians. Hence &
guideling for detesmining (M senica e of & linear molian
system 5 grdn Based on nominal ife, which is dafined as
llkwes, The noemingt e eefars 1o e 1ol ravel dslance
fhat 5% of ideniical krear mison Seams in a group,
when interloched with one anodbies undar the zeme
carilions, can achieve wilhoul flakng developed.

The nominal e (L) of a linear matian system can be
oblaned from the basic dynamic load waiing (C] and
epplied loadIPl by the foflowing sgualions;

# For linear molion system wiih bals

_r_-q_.i:_]',.;ﬁu- LT i o —— [
Liw = [c;’_'r‘fy |1 T R )
ot
rlll—‘ |_2".l:l

@ For linear matan sysiem with rollers
- L Ir"\- L T L
L= =1 % 100 vl

f : Woming ile of Sm (k)
Low = Moming Beof 100km (k)
L Hesic chynamis kad rang of S0km a0
|:.I-1l.' HC’E’E ﬂj'"a.l'm: lad IE'II'Il:II:HI:l]-?TI- |:|.'-I:|
' Aophed kad L)

Herwerar the eguaton cangidenng ( lactan which can
atfach serdce ile i &5 Iodows;

Travel Life Equation

The fravel [z of the inesr motion system can bacblained
usng e ollving epuation .

L:;.n'xri._:xr‘ :% I Fplira cari e e 5]
Lo = ql'h'?"+_ﬁ - %]l:ﬁ-]uu_......_.. it [HR)
L Momrd ife of 50km Lkt
Lo Homird ife of 100km {frml
" Bazic oynamic loed ming of S0km F|
o Sasic dynamic load ratng of | 00m [
P Gakcilaied kad (I
e Hardress laclor fee Fig 1)
fr | Tamperss {acior iz g 2
fir - Cantact iacior (a0 Tabk 2]
Fw :Load lacior [5aa Tabke 3|

Onca nominal ife (L} & obtaned by 1sing s equation,
the Lirear Bushing's favel ifa can be calculated by using
i Iolowing aguation, if the stoka lenglh and e rumber
of gtrokag per minuge &e constant |

L 1d"

et Lt T e B i
B = e de o Ne 6O i
Lo £ trawed lein bt Lhri
F5 : Siroie [l
N Mumber of stiekes per ranoe (cpm)

Endurance Tesfing Equipmien

GepnC 17
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Linear Bushing System

Hardness factor (f4)

To ensure achenvement of tha aptimum load rading of The
Linear Bushing, the moeway hardness must be 58 10 64
HeC. In casa & hardness 8 befow (Hs range, the basic
dynarmic: gnd 510G load relings ere decrepsed. Thenslame

thi falings must be muBpled by the respecive herdness
faciors(ial,

ig
1.9
0.8
0.7 -
0.E- -I:"-"|L
o} S .7
0% = H“*
0z 4 H“"h

ot~

Horonesxs Facior )

&0 50 I 0
Faiawy Hardness HaO

Fu. 1. Hardness Factor il

Temperature factor (f1)

For Linaar Bushing Lesed 8l armbent empershues over 0T,
& femgieaturg laclor fiam the disgram below rus! ba Ehen
g corsidaaton, In addtion, pease aote thal the ssected
Lingar Bushing must be a modal of high-lemparatune
spedilcakors

£ W=y .
B 08— .__;_h'_'hd_-_.__hq._\_\_; i
B 08— - 4 B
=5 07
@ pa
§I].-'|—--- v i
= 1 Jus
i} 150 2

Racenry Tefipeanse (T)
Fig. 2 Tampésituoes Facsor (|

Mote] For Fughar than BOC application. the seals, end
pletes, and rataingr mies| ba changed far high-
fempemlune spacilizatians
ITermperatue Range © =XT ~ BIT)

Contact factor (fc)

Whan mulipie Linesr Bushings am used lad baside ona
anoine, Mements of mouning-sufaca preceion wil altes
oparalion, tharefore | is difficul fo achese unifarm load
distribulion. For using Lines Bushing laid beside ona
anoifer, Il & necessey o mulipy e bass load mting (G o
Cal by & contact fechor selectad from he bk belaw

Table 2. Contact tackais (=)

: (.81

; .72

s 0.6

. 0.6
g 0.6
T T e e

Load factor (fw)

In genefal, machines in racipracal malion @e lkak 1o
capse vibrabon and imgact dunng operation, and it iz
pariculedy ditlicull 1o detarmina the magnitude of
wheahon duning the high-speat apesation_ as will as that
ol impact durp epesad sladng and sieepng n nomal
use. Theredons, whesa e effactks of spead and wigratkn
ane estmated o be sgrficant, Ihe e dymamic load

RingiCH hes tobe devided By-a bad Bactor selected from

1he tabie Delow Table 3. Load faciors (i

Operating condigns Load fagtor ()
Lo spesd apsraion!V-=15mimin] 1015
| Iva impact nd wbation L Ry el
Mesdtium spesd epenationV <&0mimn)| 15-210
Slight impact and vicration
High send apamton [V =Bdmiminl 2. 0-4.0
Jtuﬁiiershlemna::l and vbratan \
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Load Consideration

Whan dasgreng a insar mofion syatem, il s
recessany b consider how the vanablas of
aperation wil alfact e pelamanca,

Tha icllowing examples goimarstieia haw tha
pasitian of the load and M canter of gradty
can influsnce the preduc) salection. When
gvaieting your applcalion, pkanse mviow each
gl tha forces acting en vour syslem and
detesmrirg the best preduct for your nseds.

Terms -

e = Dtslence betwesn comadnes of caze um

iy = [ielince bebween certedines of LW Shalt

= = [islance from cenbiring of camape o lsad
anctian pamt

il = Diglance froem genipdng of camage to kad
aclian poin|

W =Lasd )

Fxux =Foitin the X-ans drection (V)

Fry =Fooain the Y-mis dmcion (A

Fur = Fomn in tha P-aie diection [V}

WL W Wil ot
Frz "r—iﬂ? I]—[?'Ii T
WM W
Fs 3 t.? d':I {2_ n':'
n W W éfe
s ;’“—2:’
J"'ﬂ'='=£'|"[—""Eli hal— % E]

4 TEod g
Horzantal Apgilicaticn

ARt thre o et witk unifiem fafociy ol the dime ol stop

I L B B B a o, EE
SN L
o _||+t-':-' d...:l F.dh |_-|| l_' i
W W s s - ! | =
Kz T [? EJ 1? EI a2l || et l'l"' 1
W W e, ie | &
ey s i e —
Fa T {Ed..:‘.'_-,'d.-r | :1_‘._
) || . W il PP Tk
Fq.-='-—H? EH‘IT EI i 5
p—
Harizantal Application - =
Al el figwe o et itk omiimm refueity or s fhe fine of o
¥
o = Fu= EI—-E'I TS, o 1%,
LR Wk |
Frp= Fpy= :}'—"“? m] T .
T . o ek 1=
Fr il O ] l—'— L ==
| 2 e Fr'r-.-'-:'
Side Mounted Apnlication
H!I'JIr'FJul'rﬂ.l"nmmfnfl:kLm'l'lu'mu:ﬁrlu.'mim-&uruj’ﬂm
‘ et
iRl *;?.r
= e
- P e
rn 15 -? du

Fiod Mo~ Food Foy
Fir® Fpi—= Fa+ Far

Vartical Appiicatian - Ay
Af thet timme of meremest witl wrfiem relociy oral e mme el sty
At the hame of svart and siep, e froel varies bevase of i

BRacH A 18
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Linear Bushing System

Mean Effective Load at Varying Load (Pr)

Tha kbad acding an g inese gysiem cranpes Depending
o tha applicalian, ior skample, when N2 lingar sygiem
slarts or shaps reCpmcahing mabon, wiie o 5 opereEding
& & faed spead, and Accoiding 1o wheiher e near
swstam ks work of nod, For a fuclualing bed, & is
ireoriant io abdam the maan eifasive lnad

11 For slepwisa load according to the raveling
matance
Traweliryg distance L with koad B
et P
Traweding diskancs Lz with kad Pz =
Teaweding distance Lo with kacd Po [ -
The mean aflecive bad Pe g oblaned from T e
{clkawang equalion T

1]-,: s Lalim i ]

. k| ] " i
'I":‘I|'|IT”"'.'+'” Lo

P Meamailfectva ioad in fuciuakan (A For leads thal changes monalanously
L Toll wEeping cshro: Lirai

&) For glhmegst lingarly varing load o
The mean effacive load Py i epproximaley | ba S
ablsned fram the following equalicn Vo

<)
P s Lll"...-.- # 5 Pl b e ettt L et ::J'| __."'r
o

Py : Mnimum valve af fucluating ived [V ’j
P - Madmum vakoe af Rucluatng load (V) l

3) When tha load draws a sing curve as in (a) or () P
sal and i), the maea affective oad P b v
phtained from the lallzwing aquatien - — !

Ak Pt O Proar ——eee {3l 4
bl P b= L7 Proay —— ; 1) |

o -

For Ioafs thal cieirges srusscaly

20 Eaacr
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Equations for shaft deflection amount calculation

_ P- @ I L
Smm = m 2.021=10 T
P
; = P- ': - = F N5 -lL!_‘.
I_;-.{ E Sman 2 E. 1 S.053= 10 T
-
1 v P-a‘(2a+3h}
I},a.' . .l'ﬁ a4+
- :E -t =] ey i LEes et S i
‘ * | G eneib)=1.617%10 5
.
a b S IR b, S 1y LT oo ol Bl i
‘ = TS B i a
P P
P-a Aa P-a’ da
S = m—— (2 —)=] 51T =10 LR
* * e R 1 i d : l}
2 b a | a3 P& L Piati(Zasab)
: e Bimax = o (2a+3b)=4.042 %107 ————
P
l Il P-a
= o = J.234= 10"
: JE 0 : o?
b i |a
|E

E : Modulus of Lonpiluding Elasticiy | 21 =100 kalfmir)
P Apphing Load (kol):
1+ Gaometical Mamen! of lertialmm® ;| = x Jd'%6d Tor sobd =ha,
andd [ = x |d'-di'l/ 64 Tor holiow shaft
id: | ehaft naide diamater(mml, d | dameterirmi]

Sauce /B



Hardness Conversion Table

] = ; - a7
G BOD = - AE.0 - 05
7] HEG = B4.5 4z
E5 - 754 FEN] - ET]
T3 o = 722 BI.4 = 26
[= 772 = T Be.g - a7
[iF] V45 = [ [T - HE
Bl 70 - 6700 B1.6 - A3

HOT - (= Bl.2 - E]

] 674 - [ 5.7 =
] b - B16 ] TH
57 (e - 505 .5 - T
56 GE - BT T T9.0 - 75
56 505 - ] TH.5 - 74
54 BT 503 TH = 72
53 5E0 - L] 774 - 71
Bg B4 500 Big TA.B - B
51 full 4E7 49E 6.3 - ]
50 FE - 481 76.9 - 67
4 10E [T 460 5.2 =

48 444 451 45 L - 4
a7 EEd [T T 4.1 = 63
46 456 1 932 73.8 - Ge
i B 42t 427 751 = o
44 434 fTe] g | 7e.5 - 5B
43 EFE 400 i} 72.0 = 57
47 q12 330 LT 1.5 - a6

41 407 381 ET ] - fi

A 17 ETT a7l Tir 4 &
il I62 i E[ AB.0 - 52
i irz FES 1] .4 - Bi
i7 A6 ETT a4 [N - 1]
5 154 R 335 BE4 L1050y 43
05 45 327 ~agr B7.8 (1085 48
3 335 i FiE B7 4 {1080 47
3 aer 31 aii i B [107.5 [T
T I ol 301 B8 % Tit7-of 13
i 3l 754 5 B 1106.0] 43
an L 206 5 5 T105.5] 4
28 ) 278 270 5.7 04.5] 11
E 286 i FH] B0 08 1) T
Fi 279 264 =Hd 6.8 0.0l il
o FiF] 758 256 =] [Tz &l EEE]
13 266 253 253 2.0 oel | 3a
4 PA0 247 PET B2.4 KR 37
23 254 243 243 B2.A 100,10 e
28 T Za7 Ea7 B 0.0 &
2l 2L o3 Zal 61.4 8.5 35
] Fan FFE P 0.5 a7.8 34
Ty a0 218 ] E a6, 7 a3
i8] 7 EIE 212 - 15 5 aF
ES 713 703 - 4 3l
EN 704 194 (T E FF] ]
i1ar 160 E 167 = B,7 28
(] 168 K 174 A5 27
[{if] [ 171 171 T 1.3
id] k&] ThE 165 e B5 5 25
] 164 158 154 Bi5_ 24
[ 16 162 152 - Bl.7 24
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Fitting Tolerances for Shaft and Housing Bore Diameter (inch Series)
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