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Simple installation through press fitting
An original design with silent, clearance-free motion
Conforms to ISO 10285 Series 1
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m Press Fit Type Linear Bushing

LMHB

The LMHB is a linear bushing that is press-fit into a housing.

It achieves smooth, silent motion thanks to the spring effect provided by

the proprietary curved metal plates designed by THEK.

* The LMHE s clsarancs is g8t by the combination of housing and LM ahaft.
Ses "Operating Clearance” on page & for dstaliz.

Feature 1 Easy to Install

Unkika with a metal lingar bushing, the nut of the LMHB is prese-fit into a houwsing.
Usimg an LMHE malkes it possinie 10 automate installation and boost productivity by reducing inetallation time.

Prass ming
LMHE

—_— Tx "l'[ e e . |

Commen methods for fastening a metal linear bushing Uzsing preee fitting to fasten an LMHE

# Fastoning with ® Fastoning with ® Fastening with
o snap Hn; -.rhp ;gjo & press

-

‘Requires acdetional machising on the housing and mameal kanding of smal parts. Imstallation Soes not requine any small parts
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Metal plate

Metal ring
Seal

LM shaft

Re=in plate

Mut

Ball

Feature 2 Silent and Clearance-Free

The LMHBE achiswes emooth, silent motion thanks to the epring effect provided Dy the progristary curvad matal piates
designad by THE, which minimize clearance Detwean the balls and LM shaft.

Metal linear bushing LMHE

I
W Housing

Feature 3 Thin, Compact, 130-Standard Design

The LMHE conforms 1o 1S0 10286 Sares 1, and it allows for mors compact machine designs.

TR 2
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Specification Table

| LMHB

LMHE 10 5 10 = 17
LMHE 12 5 12 RN 12
LMHE 14 5 1 21
LMHE 16 5 18 24
LMHE 20 & 20 A5 28

Iwmﬂmmmwhmiummﬂhﬂ e Bt o T mcsTiTREnCka oigng inner chamaser HTL

mmummemmmtnMdmmm

Model Number Coding = Sslect an opton.

LMHBSE M UU

Model series Ball material L— Seal symbal
Mo syTrbol: SLUZ B b b WL Sl
M SLESA40C LI Soal snchad on Eoth loos
3 TR
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24 13 B9 352 76

28 13 T30 402 BE

28 0.2 1654 i) 509 121

28 16.4 a7 522 128

il 1654 1182 21 T8

ol 154 1482 Tae n.T
TR 4
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Installation

M Housing Inner Diamater Dimensions and LM Shaft Outer Diametar Dimeansions

The following table shows the dimensions of typical housings and LM shafis combined with the LMHE. Only typical
tolarances ane listed in the fable. Ses ~Operating Clearanca” on the next page for More CoMDNations. The recommended
toferances for the LMHE ara HY for the nousing inner diametsr and NE for the LM shaft outer diametsr.

Haousing
Clearance
Tolerance Tolararsa
HY jrecommanded) J7
LB B 15
+D018 0D 0,006 o
LMHB & 15 o 0,008 YT B 0,008
LMHE 10 17 10
LMHE 12 1% iz
(1]
LMHE 14 1] "
+0.021 #0012 +0,006 =001
LMHE 16 24 0 0008 LG 18
[i]
LMHE 20 28 20 0013

* This LMHE i chesigned to exhibil &5 ine periormanss with thi housing and shafl oombinations gven in e sbove table.
Pl select  housing and shaft combinaSion thal i Fsted in e above table or undir "Cpenating Claarince” on te ned page.

M LM Shaft Insertion

InGarting an LM shaft into the LMHB will cause balls 1o fas
out if the shaft is forced in at an angle, 50 make sura it &
cantored and insert it gently.

M Rotary Uso Prohibited

The desgm of thea LMHB & not suited for rotany motson.
Pieace Do awarg that forcing it 10 rotate may cawse an
unexpectad accidant.

mo
‘M’x

m m@

B Moment Loads

Make Surg that loads are distributed svenly along the entire lengtn of the Dall racewdys when using the LMHB.
Im particular, if 2 moment load will be apphisd, uss two or more LMHB units per LA shaft and space them as far
apart as possible when installing. Additionally, calculate the equivalent radial load if a moment load will ba applied
and then confirm the modsl to De used.

M Press Fitting

The LMHE it instalisd Dy DEing pross-fit into @ Nousing,
80 w50 a hand pross or other device to gently insedt tha
entire and face of the nut in a uniform fashion. Using a
hammer to strike the end face of the nut may damage
the and face.

Please also provide chamfering arcund the opening of
the nousing inner diameter t0 allow the LMHE to be
prassed in Smoothly.

* Asnap fing, Siop plate, of other Resbener can bé Rnstaled 1o further
improwe B pull-out Strangth of the housing.

5 TAIK
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B Oparating Clearance

See the following tables for the LMHES oparating ciaarancs (fhe actudl cisarance based on the combination of the housng
and Lk snait tolrances).

H&

MAN M Uipper mow' = Entim mngs  Encompasases valuns Fom al combinations, inclucing tha massmum peeTissinin hodsing dimansions

LAHE B5R “ Baliodm foww = 30 Encoimisasnns typecal howeshng and L shalt combinations w8hin pammisiin dmansions.
12 - Fiagwenents 06 7% of ol vilen
11
LM shaft mctsmal disrmber tolecances 7S Uik jam

T . 4 y
a o 5 1 ] 1z 14 B 18 x g 16 a7 1z 1
12 & 7 "] a3 -3 1% £ 11 12 T 18
i7 A 12 14 &8 18 24 - 14 AT ik 21
LASHE 10 10 1] |
12 - T e a 13 15 - H Az T 18
Faa | g 16 14 40 20 20 4 20 Bl 14 34
LS 12 12 1] g
15 -3 10 o] 4 14 22 -2 13 -1 T 17
T i = E Faq *] 18 14 10 20 P A 20 A8 14 24
’ 15 -3 10 -8 4 14 22 - 13 =11 T AT
- " o o i) 4 16 14 10 =0 25 4 20 -18 14 24
15 10 £ 4 14 22 - 13 =11 T 17
3= 1) 17 =15 11 =1 = 1 H 1@ 15 25
LIMHE: X0 F k] a 10
15 -3 10 B & 14 =2 2 13 =11 7 a7
L0 shasft mxctsmal didrraer olerance 06 Uinit: pm

20 9 15 -14 11 148 aT 4 19 a7 15 Eal
LMHE B5E B ] L]
14 -3 9 -8 & 12 20 -2 12 -0 8 14
5 = i 5 20 4 15 14 11 14 ar 4 14 A7 15 21
14 -3 ] g (] 12 20 -2 12 A0 14
12 in o g 24 4 18 14 13 20 32 - 23 jl:] 17 24
1B -3 13 8 T 14 25 =3 16 <11 Lol 17
4 =] 14 A4 13 20 a2 e 23 A& 17 24
LWVHE 14 14 (1] =
18 -3 13 8 7 14 5 =2 5 -1 10 AT
i - = ; | 4 18 A4 13 -2 &2 4 23 -1& 17 24
: - 18 a3 3 £ T 14 = - 14 =11 10 17
. = o - m A H 16 15 =a| ] 1} 25 =15 19 25
i . 18 -2 13 T 7 -13 = 1 15 -10 10 ]
LM shafl axchsmal disrmgbher bolecance /7 Unf:

M.
§ 7 <

L s o A 28 ] il 14 1 18 = 4 = 17 Fil Cal

] -2 14 T il -11 a5 -1 17 8 i3 -13

268 4 M 44 i’ 18 33 -4 &5 AT Fal 21
LWHE 10 Rl 1] =]

15 -2 14 T 10 11 25 -1 17 & 13 13

= & . N &t 4 Fosl 14 m 20 % -4 i 18 a4 24

] -1 18 =] 12 12 k) L] Fal g9 15 15

5 W o 0 =t 4 208 14 om a0 £ a x 18 o4 34

! = -1 13 B 1z 12 an o ) a9 15 -5

44 P i

- - o a & 4 25 1 ] o0 &0 g X 18 24 24

i) 4 18 e -] 1z 12 an a H L] 15 -5

4 A 2 16 = =a 47 -1} a3 =15 & 25
LIHE: 2 20 a D

Facl -1 20 & 14 A2 = a = ] 17 15

* Thes irscried. bona diarmaber (S e vale when prsss-ft ok a howsing et B £0 with respect to e nominal valua,
* Corvlimc THE oot arry LM shaft cubar diamaber iokirnmois ol Ehad in e abone Gk,
TRIFE 6
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For both its metal plates and metal Ang, e LMHB wias staintass stesl, which nas nigh comdSion resstance.

Bakz ars avafabia in sither caron Siesl or Stainiass stasl.

* Tha standand speciication for balls s carbon steel,

Lubrication

The LMHE can Da lubricated with grease or il

B Grease Lubrication

Apply grease to the LMHE's bai rows before inserting the
LM shaft and weing the product.

After that, depending on how the product is used, aither
apply grease witn this mMethod at approprate inteneals,
provide a Nousing Such as that snown in Figure 1, or
apply grease to the LM shaft.

B ©il Lubrication

Either Orip oil on the LM shaft at appropriate intenals or,
as with gredsa lubDrication, provida a r'ﬂ}IJS'."Ig suCh as that
SNown N Fagurs 1.

Typically, sitner turbing cil, maching oil, or GpINAR il wil
oe uzad.

In addition to the abowa ﬂp‘tiDI’Lﬂ, thare are also wWilys 10
wuce ¢il holas or gredte ‘-'Iipp'GS. Please comtact THK for

Figura 1 Hiowsi

I'l- F:_l'.":""l‘- i]_': - :'_[I-":':'..-l‘:..;. LX)

| Recommended Grease

AFB-LF Greacs iz & general-purposse greags that provides
excellent sxtrams prazeuns reciztance and mechanicsl stabikty
tmrough the use of a refined minsral oil bese il and a knivm-
baesd conziztency enhancer.

= O gresesas cin @S0 be sl Cortact THE for detalls,

AFB-LF Representative Physical Properties

item w Tasiting mathod
Consisiancy anfanoar LiEskam-faaennedl
o =,
B ol Kinamete decesBy: mm /s (40°0) 170 JE K 222023
Workad peratron RS0, B W) 275 JE KPR T
Mising oy (100000 W] 345 JE K 2220 15
Dropping paint: *C 153 JE K FEE0A
Euapormbon woluma: mRsS, B°C, 32 H 0.4 JE K 222010
O sepeion rals: messS [100°C, 24 1 08 JE 1 2270 11
I e, Prssa JE K 2E0A
'-“"'Wﬁ';c"f'“‘“'"“‘ T i JE K 2220 18
i 51
&-all tessing (weicing ioact: N anea AETM D256
Oerating lemperatum ranga. *C A5 10 100
o =

Load Rating and Nominal Life

M Load Rating

Tne load rating of the LMHB varies based on the bal
positions relatve o the direction of the load. The Dasic
oad rating gwen in the specification table ic the valus
whan one row of load-bearing balls is postionsd diactly
beneatn the ioad.

f the product is installed 50 that dwo rows equally bear
the Ioad with respect to the dirsction of the ioad, the load
rating wil change as indicated in Tab 1.

7 TR

Pol. Ind. Can Vinyalets. C/ Can Vinyalets, NUm. 9 Nau 6 e 08130 Santa Perpétua de la Mogoda (Barcelona)

Table 1: LMHE Lo=ad Aating

Ball rows Ball rows
4 141 =C
b 146 = G
6 128 «0C

G B tha spacification tabie

934 4577 77 « clientes@daneel-mechatronics.com



M calculating the Nominal Life

THK definss the nominal e of the LMHE as 50 km. The
nominal life (L. is calcuiated from the basic dynamic
load rating (C] and the icad acting on the LMHE {Fd)
using the following formua.

3 Lt Mkl ifa k)
] %50 C: Bexsics hyrasrnic lovadd rating (M)
Pe: Cabulated koad (M)

* Thils norminal [He formulka may nat apply § the ength of the siroks & s
thaen ar egual b twios Bl length of the nul.

Lo =

B Calculating the Modified Nominal Life

distribuidor preferente en Esparia

Whan companing the nominal s (L, you Must taks into
account whethar the basic dymamic load rating was
defined basad on 50 km or 100 km. Convert the basic
dynamsz load rating Dased on 150 14728-1 as necassany.

IS0 roguied bask Oy koo FEing Coremin fonmi

Can: Basie dynamic load based
Py Cso on a neeinal Be of 50 km
e 1.26 Comt Basic dynamic load based
: on a norminal Be of 100 km

Dwring use, the LMHB may be Subjectad to wiratons and choCks as wall a5 fluCtuating loads, whech ans diffcult 0 dedact.
in addition, the Nardness of tNo raceways, Mo operating temperaturs, and Naving nuts arranged diroctly Denind oneg
ancther will havs a decizae impact on the seraice life. Taking these factors into accourtd, the modfad nominal [fe L)

can be calculated accordng to the foliowing formula.

*Modified factor a
1 WodiSiod factor
- Fua v frefic fe: Hardness facior (Soa Sgurs Eelow]
fur - Temporturen facion [Soo Sgusm bolow]
ez Contact feoior {Soa fabin Delow)
ot Lionad oo Som fablin Babow)
fiz Hardness factor fr: Temperature factor
10 1.0 ~
0.0 ﬁ',l ;U-GI B
. B 4 as B
% L
B Q7
- B % ar
2 W
0.5 > i':'-a
0.4 a5
g 0.3 A
e P ] 150
A Mo, Fuinioavary i frinrsa luivm 0
60 B0 40 = = o

*When a Moment Iz Applied to One Mut or Two Muts in
Close Contact

When a moment iz applied to a syetem with one nut or two nute
arranged directly behind one another, calculats the equivalsnt
radisl losd when the momsnt is applied.

P Equivalont radis oad M)
(Depancls on moment ke

K Equiaiont facior [Sea tabi on right]

M EBpnbod momond §4-mmj

Pu imisst b e Tan T D Shalic

bosau risigg (P

Puv=K-M

*When a Moment and Radial Load Are Simultansoushy
Applisd

If a moment and radial load will be applisd sMulianeowety,
cakeulats the nominal ife from the sum of the radisl lcad and the
Bguivalent rasal losd.

M Calculating the Service Life Time

Once the nomanal Iifg (L) has Daen abtainad, the Servics
life tima can 08 cbtaned using tha folowing formula f the
stroke lengih and the cycles per minute are conctant.

L. Servce life tma (H)
L Stroke length {mmi)
s Cyeles g milnube (min™)

- L x40°
2x % hax 60

*Modified nominal fife Lo

c 1 Loe: Mecified nominal ife ke
Liom = (u »® —] # 50 | 0: Basic dynamic load rating ()
Pe PC: Caleulatid lead (N)

fz: Contact factor fw: Load factor
P i Sl Wb on!
ot ot oo Spaad V) L]
z mad Lirelsr rrinss swerh
hlinese. L 1ot
3 oF2
i i T
4 a8 Luoway ] e 1Ztois
B D&
e e ]
hecim T a1 B0
Paoael LEa 1
Lingter igh st
I'W'I LETa ] 2085

Equivalent Radial Factor

5= the tabls Delow for the squivaisnt radisl fastor for the LMHB.

k-8 85 0r? oig
LMHER 051 s
LMHE 10 051 013
LMHE 12 n4d 013
LMHE 12 043 .13
LMHE 15 04z 042
LMHE 20 04z 01z
THAL 8
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LM Shaft

Thie LMHB it a produGt used in combination with an LM shaft. THK manufactures hegh-quality LM shafts and will machine
shaft ands according 10 customer reguiraments.

—fed

*Primary materials

512 [High-carbon chioms basring tesl]
THRESF (THE standsrd materal)
SLIS4400 equivalent

*Hardneze

5B to 64 HAC: (BUJ2 and THEESF)

BB HRC or above [SUSAA0C squivalent)
*Depth of hardened layer BF 12 12
008 to 2.5 mmn {depending on shaft diametan)

0
0
a0

*Surface roughness SF 14 14 _1':', a0 1500
40
40

Ra 0.4 orisss
*LM shaft straightness 16 L
50 pm300 mm or lees o a0 an

B Hollow LM Shaft Dimensions

If a Nolicw LM Shait i mquirsd for Durpdses such as weight reducton, Dased on the model, THK provides materal with
the dimeansions Qean in the tatie Deflw.

LMHE 555 B a 0Lad 0.4

e} LMHE 10 10 4 052 082
LMHE 12 12 G 08T 088

LMHE 16 16 =] 1.08 i58

LMHE 20 20 T .56 AT

LMHE 20 20 T4 1268 2Aa7

" Plaasn contRc THE about outer diamabar ed 4.

Modsl Number Coding © Select an option.

SF20 he -500L M

Model series LM shaft LM shaift I—Spmhls]rnmd'

LT mlmm Mo symbol: Solbid shatt
diameder {rm} ¥ Standard hobow shaft
tolerance M: Spocial maborial

F: Surtacs aatmait
* If adiding mustipin aymisois,

fhey must ba put in 2iphabetcal oner.

2 THEE
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Handling

{1} Do not disassembie this product. DoiNG S0 May Causa te Ngress of forsign Materals and hindsr the product's perormance
and the assembly accuracy of its components.
{2) Take cans Not 10 drop Or Siriks this product. Othenwiss, it Mty Causa injury Or damags e unit.

Even # thar is Ne cutwand iNGcation of damage, a Swidan iMpact Cowid prevant the wnit from funcEioning oroperty.
{2 Wear appropriate Safety §edr. SuCh at protective Qoves and Bassty Shoees, winan Nanding te Droduct.

Precautions on Use

(1) Prevent dust and ofer fonsegn Mateals from geting inGide the product. Failurs 10 00 50 could damags the

(2) Prevent foregn Miterals, SUCN 48 Cuting CHDS, COOKANt, COMOGVE SOVEMNS, Or water frOM ERiNg in the Droduct Dy ueng a
Delion Or COvar wiian the product iG wiad N N eMirCNment whers Such a thing is kel

{3) Do not uss thic product 7 the extemal temperaturs excesds TOPC. F usad abovs this temperaturs, thers S a rick that the recin
and rubber parts My GESorm or DEcOMe damaged.

{4 ¥ fonsign matends Such a5 dust adhens 1o the prodwct, repienish the ubncant after washing the produdt.

{ &) Very small strokes can inhibd the formation of an oil im between the raceways and the arsa of comtact for the rolling slements,
reGutting in fretting.
Uss a greass hat is highey resstant #0 fetting. We recommend penodicaly alkwing the nut 0 Stoks a gstance roughly equal
to its length to help encure that a fim forms botwesn the raceways and roling sements.

{6 Do not forcibly drive a pin, key, Or any other positioning device into the product. This could cause the product 0 deform and
Expanance a loss Of funchon.

{ 7 Forcioty inserting a chaft into this product at an angss may causs the nut to deform and bals to fall out. Make surs that the shaf
and nut ars cantered bafors gently insartng the shaft.

{8 Wips OfFf ant-nust Ol and fead ubmcant DERine wzang the Droduct.

(@) Forthe LMHE B35, use two or more bushings per shaft.

{10} ¥ a moment ad wil be appied 10 this DroduCt, usS two Or More DuSTINGS Per BNaft and Space 1em far apart when instasing.

{11) Due to its internal Structure, this prodwct Carnot perfoem rotany motion.

{12) Usng #is product wihile noling slements ars missing coud kead to prematurs filurs Of #18 product.

13) ¥ any roling slements fail out, contact THE. DO N0t usse the product in that conarkion.

{14) F e mounting material lacks sufScient ngidity Or accuracy, the beasng load may be focusad in oNe asa, and Deanng functon-
ality will dramatically oecrease.
Thierafons, grve Sufficient CoNSIderation to the ngitiy and acturacy of the Rousing and base.

Lubrication

{1 Do ot mizx diffiorent lubricants. Even grease containing the 5ame type of thickening agent may, i Mixed, interact negatiely dua
{0 disparaie andives or other ingredisnts.

{2 wnen wsing iha prodiuct i locations expoead B CONEtant viDrations Or in SPocEll aMvirDMEMEnts Suth as in Ciean roms, watu-
ums, and Iowehigh temperaiunss, wis a ubrcant suitabis fior f6 usaeMminsnment.

{3} when lubricating the product, diraCty Coat the racewdys with lubrcant and perdorm Several warm-up Sirokes 1o encurs that tha
Oreass parmaates the interor

{4 ) Grease viscosty can vary depanding on the temperaturs. Pleass keop in mind that the product's sading resistance may be af-
facted by changes in viscosity.

{5) After ubrication, the Bicing resctance oF the Droduct May INCreass ous 0 e Gtiring resEtance of the greasa.
Ba sure to parform a warming-up epanation and allow the grease to bredk in Sufsciently Defors oparating the equipment.

{6} Excest grease May spatter afer lubrication. Wite of Shatiored Qroass as Necessany

{ 7 ) Grease ootaromtss over ime, wiich decraases the lubricity, 50 parform ragular greass inspections and mepkenish greasse Dassed
0N fregquency of uss.

{ 8) Tne greasing intanval vasas depanding on the uSage CONGRICNS and aMircnmant. The final greasing imeral/amount SNouid ba
sat at e achal machine.

Storage
Whian stonng the Droduct, pack it as designated by THE and Stora it iNdoors awway &0M Mgh o [ow teMperathures and high Mumidity:

Disposal
The product showid be treated as indusirial waste and disposad of appropriataly.

HEIRL 10
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