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Linear Ball Bushings and Shafting




Load Rating

Basic Dynamic Load Rating (c)

This term is arrived at based on an evalualion of
a number of identical linear systems individually
run in the same conditions, if 90% of them can
run with the load{with a constant value in a
constant direction)for a distance of 50 km
withoul damage caused by rolling fatigue. This
is the basis of the raling.

Allowable Static Momant (M)

This term defines the allowable limit value of
stalic momenl lead, with reference fo the
amount of permanent defermation similar to that
wsed for evaluation of basic rated load({Ce).

Static Safety Factor [fs)
This factor is used based on the application
conditicn as shown in Table 1.

Rating Life

Rating Life of the Linear System

As long as the lnear system reciprocates while
baing loaded, continuous siress acts on the
linear system to cause flaking on the rolling
bodies and planes because of malerial fatigue.
The travelling distance of linear system until the
fist flaking occwrs is called the life of the system,
The life of the system varias aven for the system
of the same dimenstions, structure, material,
haat treatment and processing method, whean
used in the same condilions. This variation is
brought about from the essential variations in
ihe material fatigue itsell, the rating life defined
bellow iz used as an index for the life
expectancy of the linsar system.

Rating Life (L)

Rating life is the tolal travelling distance that
90% of a group of systems of the same size can
reach without causing any flaking when they
apearate under the same conditions.

The raling life can be obtained from the following
equation with the basic dynamic load rating and
the load on the linear system:

For ball type: L={jp—}: - 50 (1)

L Fmbirsg life (km)
P Laad (W)

C- Baaio dynarmas loasd raling (M)

Basic Static Load Rating [Co)

This term defines a stalic load such that, at the
contacting position where the maximum stress
is exercised, the sum of the permanent
deformation of the rolling elements and that of
the rolling plane is 0.0001 time of the diameter
of the rolling elements,

Table 1. Static Safety Factors

Low limit of fs
Tio2

Condition of use
When ihe shaft has less deflaction
and shock

When alastic deformation should ba 2 o 4
considerad with respaci to pinch load

Whan [ha aquipmant is Su DF-!I:I L[]
vibralion and impacls

dta s

Consideration and influegnce of vibration impact
loads and distribulion of load should be taken
into account when designing a linear motion
syslam. It is difficull to calculate the actual load.
The raling life is also affected by the operating
temperature. In these conditions, the
expression(1)is arranged as follows:

For ball type: L=(""f 5" )" - 50

L: Rsting W1 (ibm) T Hardrsss feetor (Ses Fig 1)
G Baale dynamic load rading (W)

fr- Tareporabare cosfficiond {Sea Fig 2)  P:Laad (W)
fe; Comtact coafMician (Ses Taddn 7]

o Load coafficlant | Sew Tabls J)

The rating life in hours can be calculated by
cblaining the lravelling distance per unit time.
The rating life in hours can be oblained from the
following expression when the siroke length and
the number of strokes are constant:

X
L=10
2F=n1 =60

Lh: Aating life in hidurs (he

f'u; Serake lengh (m)

L: Rating life (m)

- P ol SAnckoas peor rRante (opm)
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Fig. 1 Hardness Factor
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Hardness Factor (fH) 0.4
0.3

The shalt must be sufliciently hardened when a
linear bushing is used. If not properly hardened, g'f =
permissible load is lowered and the life of the :

: - 80 50 40 ag 20
bushing will ba shortanad. Raceway Hardness HRC

Hardness Faclor fk

Fig. 2 Temperature Coefficient
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[ ]

Temperature Coefficient {(IT)

If the temperaiure of the linear sysiem exceeds
100°C , hardness of the linear system and the
shafl lowars lo decreasa the parmissible load
compared to that of the linear system used at
room temperature. As a result, the abnormal
temperature rise shortens the raling life.

=
m =]

S0 0
M an =

|
150 200
Tempearalura of Linear Systam

Temparatune Costlicient fr

Table 2 Contact Coafficiant

Contact Coefficient (fc) it e Contact cosfficlent fc
Generally tow or more linear bushing are used systemsper shaft
on one shall. Thus, the load on each linear 1 1.00
system differs depending on each processing 0.A1
accuracy. Bacause the linear bushings are not 0.72
loaded equally, the number of linear bushing per :
shaft changes the permissible load of the system. —
081

Load Coefficient (fw) Table 3 Load Coefficient

When calculating the load on the linear system,
it is necessary to accurately obtain object Operating Conditions

weaighl, inertial force based on molion speed, Oparation sl P
momanil load, and each transition as time mn;mm{ﬁxmmj
passes. However, it is difficult to calculate those

values accuralely because reciprocating motion Operation 3 inlermediats speed
invalves the repatition of start and stop as well (E0mimin.or less) without impulshe shock
as vibration and impact. A more practical ; )
approach is lo obtain the load coefficient by mﬂmﬂ mh":ﬂ“ m‘m‘m“-!
taking the actual operating conditions into ekl i D
account.




Frictional Resistance

The static frictional resistance of the NTN linear
system is so low as lo be only slightly different
from the kinelic friclional resistance, enabling
smooth linear movemaen! from low o high
spaeds. |n ganaral, the frictional rasistance is
expressed by the following aquation.

F=u = W+f

F: Frchonal resisiance @ ConfMatian] ol friclion
W Laad weesght I: Saaling resisianca

The frictional resistance of each NTH lnear system
depends on the model, load weight, speed, and
lubricant. The sealing resisltance depends on
the lip interference and lubricant,

Ambient Working Temperature

The ambient working lemperature range for
each NTN linear sysiem depends on the model,
Consult NTM on use outside the recommended
temparature range.

Temperatura convarsion egquation
C=3(F-32)
F=32+5C

Lubrication and Dust Prevention

The frictional resistance of each NTN linear
syslem depends on the model. load weight,
gpead, and lubricanl, The sealing resistance
depends on (he lip interference and lubricant,
regardiess of the load weight. The sealing
resistance of one linear system is about 200 to
500 gi. The coeflicient of friclion depends on the
load waight moment load, and preload. Tabla &
shows the coafficiant of kinatic friction od each
type of linear syslem which has been installed
and lubricated properly and applied with normal
load (p/c=0.2)

Tabla 5 Coefficient of Linear System Friction (j)

Lingar System
Type Maodels

Coeflicient of
Frictian [ )

Linear Bushing |LM KB E'|'|'i 0UD0E o 0.003

Table & Ambient Working Temperature

Linsar System
Type Models

Ambiant Working
Temperatura

-20 10 B0 T

Linear Bushing | LMKB SW

LAk im) KBim
SWim)

Linear Bushing -2010120 T

Lising NTMlinear system without lubsication increases the abrasion of the rollingelements, shortening the life
span.The NTHlinearsystems therefore reguire appropriate lubrication. For lubrication NTHrecommends
lurbine ail conforming o IS0 Standards G32 to GEB or lithium base soap grease NO.2. Soma NTH linear
systems are sealed to block dust out and seal lubricantin . If used in a harsh or corrosive environment,
however, apply a prolective cover to the parl involving linear motion,




Tolerance

Linear Ball Bushings and Shafting

MNote that precision of inscribed circle diamelers and oulside diameters for the clearance adjustable
type [...-AJ)and the open type (...-OPjindicates the value oblained before the corresponding type is

subjected to cutling process.

Load Rating and life Expectancy

The lift (L)of a lingar bushing can be oblained
from the following egquatiocn with the basic
dynamic load rating and the load applied to the
bush:

L=(Bfife . Oy 6p —— (1)

L: Raked ida{km}) I Hardesas lnctsSae paagel|

C Buric gyname ipad raling(M] 11 Taegspraiung coafficiant] Sas pagat)
P Wivking haad(N] 12 Coniact coefioend See paged)

I Loasd cosffician

Relation between ball

Circuits and load rating

The NTH linear bushing includes ball circuits that
are spaced equally and circumferentially. The

laad rﬂling varias according to the loaded
pasition on tha circumfarance.

Table1

Tha lifespan (Ln)of a linear bushing in hours can
be obtained by calculating the lraveling distance
per unit time.

The lilespan can be oblained from the following
equaticn if the stroke length and the number of
strokes are conslant:

a3
=10
ey #

Le: Libaspashiy
L= Faried |ifes b )

8- Shous englhlim)
it Mumbssr of sbroloss per misarle] cpon

Tha valua the dimension table indicates the load
rating when the load is placed on top of one ball
circuit. I the NTMlinear bushing is used while lwo
ball clrcuits loaded uniformily, tha load rating will
be greater, The following table shows the values
by the number of ball circuits in such cases.

T,

. Humbar
HW%"--.\_\_DTMI
poaiion e
woad rEBls 0 e

-

Qo=1.414Pg

kaad raiue Cealilin=1.414

Qo=1.618Pa Qu=1.732Po Qo=2.052P0

Oeld1=1463 | Oal0i=1.280

Q=1 118




Sample Calculations

1.0btaining the rated life L and lifespan Lh of the
MNTH linear bushing used in following conditions:

Linear bushing : LM 20
Stroke langth: S0mm
Mumber of strokes per minuta: Slcpm
Load per bush: 480N

The basic dynamic load raling of the linear
bughing iz 882N from the dimenszion table. From
equalion (1), therefore, the rated life L is oblained
as follows:

L=(Bl .23 50 FusFreFc=Fw=1.0

=( 222 ¥’ x50 =292km

From equation (2). the lifespan Lh is obtained as
follows:

. L=10* . 292x10
2z@zeni=60  2=0.05=50=60

La =973hr

Clearance and Fit

When a standard-type NTNlinearbushing s used
with a shaft, inadequale clearance, adjusimant
may cause aarly bush failure andlor poor, rough
iravelling. The clearance adjusted when
assembled in the housing which can control the
oulside cylinder diameter. Howewver. oo much
clearance adjustment increases the deformation

Z2.5alecling the linear bushing type satisfying
the following conditions:

Number of linear bushing used: 4
Stroke length: 1m
Traveling speed: 10mimin
Number of strokes per minute: scpm
Lilespan: 10,0000
Total load: 980N

From eguation (2}, the travelling distance within
tha lifespan is obtained as follows:

L=2xfs xmix60=Ln=6,000km

From aquation {2),the basic dynamic load rating
it obtainad as follows:

3
c=] 865 (o ) - Pe1do2N

Assume the following with a pair of shafts each
with bwo lingar bushing:

Fe=0.81, tw=ft={H=1

Az arasult, LM30 is selected from the dimansion
fable as the NTNlinear bushinglype satisfying the
value of C

of the cutside cylinder, to affect ils precision and
life. Therefore, the appropriate clearance
batwaan the bush and shaft, and clearanca
belween lthe bush and housing are required
according to the application. Table 2 shows
recommended Mt of the bush:

_\_\_\-‘-‘-‘-‘-‘—‘“—-«_‘_ [l-hl'lﬂﬂ-l'l-
Model \\_\

Shaft

Transitional

Loose fit

Tight fit

LM
&M

High class

g6

H¥

47

KB

High class

hii

ig

HTF

J7

Mode: The claarancs may be 2000 o0 nagalive Plaasas albention Bha movsmant




Shaft and Housing

Linear Ball Bushings and Shafting

To optimize performance of the NTHlinear bushinghigh precision ofhe shafl and housing is required.

1.5haft

The rolling ballsin the NTN linear bushing arein
point contact with the shafl surface. Therefore,
the shaft dimansions, tolarance, surface finish,
and hardness greally affect the travelling
performance of the bush. The shaft should be
manufactured with due attention (o the following
points:

1} Since the surface finish critically affects
smoolh rolling of balls; grind the shaft at 1.55 or
batter

2) The nest hardness of the shaftis HRC 60 lo
64. Hardness less lhan HRC 60 decreases the
lile considerably, and hence reduces Ltha
permissible load. On the other hand, hardness
over HRC B4 accelerates ball wear.

3) The shaflt diameter for the clearance
adjustable linear bush and open linear bush
should as much as possible be of the lower
value of the inscribed circle diameler in the

Mounting

When ingérting the linear bush into the housing,
do not hit the linear bush on the side ring holding
the retainer but apply the cylinder
circumference with a proper jig and push the
linear bush into the housing by hand or lightly
knock it in.(See Fig .1)

In inserting the shaft after mounting the bush, ba
careful not to shock the balls. Mote that if two
shafls are used in parallel, the parallelism is the
most important faclor to assure the smooth
linear movement. Take cara satling the shafts.

specification table. Do not sel the shaft diameter
to the upper value,

4) Zero clearance or negative clearance
increases the frictional resistance slightly. If the
negative clearance is too tight, the deformation
of the oulside cylinder will become larger, Lo
shorten the bush life.

2 Housing

There is 8 wide range of housing differing in
design, machining and mounting. For the fitness
and shapes of housings, see Table 2 and the
following section on mounting.




Examples of Mounting

The popular way to mounl a limear bush is o operale it with an appropriate interference. It is
recommended, however, 1o make a loose it in principle because otherwise precision is apt to be
minimized. The following examples (Figs.2 to B) show assembling of the inserted bush in tarms of
designing and mounling, for referance.

| Fig.s




Linear Ball Bushings and Shafting

Since 1918, NTN has been a
trusted OE manufacturer of

high-performance bearing
products that increase
productivity and efficiency.

NTN has been the world’s broad-line bearing manufacturer for
nearly 100 years.

NTN has the largest bearing manufacturing footprint in the United
States.

NTN is the largest supplier of American-made products to the
construction and mining industries.

NTN is a major supplier to over two-thirds of the world’s “Fortune
500" manufacturing companies.

More cars worldwide ride on NTN bearings and drivetrains than
any other manufacturer’s product.




HLM Lingar bearing
Azin saros
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MKB Linear bearing
Europe serigs

cee .

NKB NKB...AJ NKB...OP
STANDARDTYPE ~ ADJUSTMENT TYPE OPEN TYPE

WUAEER | | NUMBER
oFoaL | MODEL | eepauy
PR - ACWE

£

r—
NKBEAS |

NKB10A. | NKB100P
NKB1ZAJ 4 NKB120P.
.H':EWM- .FKB1E1:F.
NKB25AJ NKB250P
NKB3OA | NKB300P|
NKB40AJ | NKB400P
NBSOA NKBSOOP,
NKBEOAS NKBEGOP

zglg s 8rze sl
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4
z
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&
i)
L]
]

oo Dh | &h | O e e | D
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Annatate: POM retaingr, Steal ratainar, stainlass stoal type. oillless Series i tha sama,
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HEW Linear bearing
Inch system series

W W

Coe

o DF

NSW NSW...AJ NSW...0P

STANDARDTYPE  ADJUSTMENT TYPE OPEN TYPE

—

! Too0 666000008 4

NEW4AJ

NSWE | NSWEAJ

| NSW8 - -HSWBA.I - .HSWE-DF -

| RSW1D - -HSHHM.I- NEW100P |
HE'FHE. .HEWHAJI IHEWII{JP |
KSW16 | .HEH'HEA.II NSW160P |
N3W0 | .HSWEDM. | NEW200P
NSW24 | IHﬁmml NSW240P

| NSW3Z - -HEWEEAJ- -NSWH‘{JP -

oo~
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L0013
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0.016
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0
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Annolale: NSW16 steal retainer the number of ball rows i5 5, POM retainar the numbear of ball rows is 6.
HSW1 6A) sieel retainer the number of ball rows 5 5, POM retainer the number of ball rows s 6.
HEW16A.) staal retainer the number of ball rows s 4, POM relainer the number of ball rows (5 5,




Linear Ball Bushings and Shafting

i

58

psay
14938 |
820

= (b= | me
=3 28| 3

w= 13
g2

£4

5




HNLM Long type linear bearing
Asia series
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HKE Long type lingar bearing
Europe series




MSW Long type linoar bearing
Inch system saries

OUTER LG GROOVE

e D1

11906 B

&

e 5
& O |
HEE 1. | B3

V05 | 0055 -
h 4 | 140

g ) 160

T4 .
| 25
47 9 0025

+ ] 0 |
| g | {40
- | g
M | Hﬂ | - :—“;"F H]
Ex ] Ts | LR (030 |

doction L |762 | 002 |ea ! | Feoss |0

gIB|8|E |8 B8 |® ¥

Annolale: NSW 1 6L steel retainar the number of ball rows is 5, FOM retainer the number of ball rows is 6,
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KH Mini (prassing bush) linear bearing
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MELM Super typea linear bearing
Agia saries

X 4

NSLM NSLM...OP
STANDARD TYPE OPENTYPE

R R DR 5
3N 558w

STANDARD TYPE

L| m| B

7| 7 | %5
42 | 05| 205

et 30 41
6| 4 | us

B0 | 57 | 605

5 |50 o0 10| 85| M

Annotate: HNSLM type can crossing—over with LM,
NELM---0OF typa can crossing-ower with LIA---0P.




Linear Ball Bushings and Shafting

NSKB Super type linear bearing
Europe series

x4

NSKB NSKB...OP
STANDARD TYPE OPENTYPE

2 HBGRBBbORRD R
biisae e u o 5w warati|

STANDARD TYPE OPEN T‘I’F"E

||
[

E1E

'!'il.’J
220 56"

5 | 100 74| 270 5" | 18 | 810
Annotate:NSKB type can crossing-over with LM
NSKB---OP type can crossing-over with KB---0P

g &




NSSW Super type lingar beaning
Inch system series

X i
NSSW  © - P
STANDARD TYPE ,—:1:.

NSSW...OP
OPENTYPE

NSSW100P NSSW120P-SSW320P
OPENTYPE OPEN TYPE OPENTYPE

& F G

- I

6351 127 | 19.05( 11906 |vagen et | — |- |~
8505 | 15875 | 22 25 14805 | 17 o] Bl s
N | | 01 | QEXE
127 |n2s s |X 68 | 705 | 345 | 1581
= 0305 | A0 | 0125
15875 | 955 | 289 | 3175
w1 3 048 | 01 | 0125
1905 | TLES | 34 | 3175
it ; 056Y | Q1 | a1
(54 | 688 (5715 | 3706 |4TS04| 1735 | M3 | 34E | 3175 | 1
|11 5 0EE | G201 | QBT
L BEETS : 15875 5105 | 4TR3
T |23 07F | 0T | nEw
&1 1505 | 505 | 4l
r |c . | 025 | 0N .
— ; B2 | W8 . B4 | ETH | 7508
Annotate: NSSW type can crossing-over with SW
HSSW---0OP type can crassing=ovar with SW---QP.
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MLMF Circular flange type linear bearing
MLMEK Squarne llange lype linear bearing
Asia series
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NLMFP Pilol pattern circular flange type linear bearing

NLMKP Pilot pattern square flange type linear bearing
Asia series

NLMFP NLMKP
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MNLMT Oval flange ype lingar bearing
Agia sarias
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NLMTP Pilot pattern oval flange type
Asia series
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NKBF Circular flange lype
NKBK Square flange lype
Eurapa sanes

NKBF
CIRCULARTYPE SQUARETYPE CIRCULARTYPE SQUARE TYPE
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NSWF Circular flange type linear boaring
NSWK Square flange type linear bearing
Inch system serias

| HE AL brrreorer
. 7 | s
NSWK -

NSWF
CIRCULARTYPE  SQUARE TYPE CIRCULAR TYPE
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Annotate: NSWF16L steal retainar the number of ball rows i 5, POM retainer the number of ball riows is &




Linear Ball Bushings and Shafting

HLMF Leng circular flange type linear baarnng
NLMEK Long squara flange typa linear baaring
Asia series

NLMF--L NLMK:-L NLMF---L NLMK---L

LONG CIRCULAR LONG SQUARE  LONG CIRCULAR LONG SQUARE
FLANGETYPE  FLANGE TYPE FLANGETYPE  FLANGE TYPE
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NLMFP---L Long pilot pattern circular flange type
HLMEP-+-L Long pilol pattern square flange type
Asia Series

S

NLMFP---L NLMKP---L NLMFP--L
LONG PILOT PATTERN  LONG PILOT PATTERN  LONG PILOT PATTERN
CIRCULAR FLANGE TYPE SQUARE FLANGE TYPE CIRCULAR FLANGE TYPE
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Linear Ball Bushings and Shafting

MLMFC---L Long centared circular flange type
MWLMEC:--L Long centered square llanga type
Asia Serios

oF ¥

NLMFC---L NLMKC---L NLMFC---L

LONG CENTERED LONG CENTERED LONG CENTERED LONG CENTERED
CIRCULAR FLANGE TYPE SQUARE FLANGE TYPE CIRCULAR FLANGE TYPE SQUARE FLANGE TYPE
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MLMT---L Long oval llange type
Asia Sanas

T R e
ek L T T LT

NLMT---L
LONG OVAL FLANGE TyPe  NLMTEL-NLMT13L NLMT18L-NLMT40L
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Linear Ball Bushings and Shafting

MLMTP---L Long pilot pattern oval flange type
Azia Sarias
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NLMTP--L
LONG PLOTTATTERN  NLMTPEL-NLMTP13L  NLMTP16L-NLMTP40L -
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MLMTC--L Long centered oval flange type
Asia Series

NLMTC---L

nﬂmm% NLMTCEL-NLMTC13L  NLMTC16L-NLMTCA40L
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Linear Ball Bushings and Shafting

NKBF---L Long circular flange type
NEBE:---L Long square flange typa
Europe Series

NKBK---L NKBF---L

LONG SQUARE LONG CIRCULAR
FLANGE TYPE FLANGE TYPE
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NEBFC---L Long centered circular flange type
NKBKC:--L Long centared square llange lype
Europa Serias

NKBFC---L NKBKC---L NKBFC---L NKBKC---L

LOMNG CENTERED LOMG CENTERED LONG CENTERED LONG

CENTERED
CRCULAR FLANGETYPE ~ SQUARE FLANGE TYPE CIRCULARFLANGETYPE SOUARE FLANGE TYPE
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Linear Ball Bushings and Shafting

MEWF---L Long circular flange type
MSWHK--L Long square flange type

Inch Sarias
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Annofate: NSWF16L stael retainar the number of ball rows s 5. POM retainer the numiber of ball rows is 6,




NSWFC---L Long centered circular flange type
NSWHKC---L Long centered square flange lype
Inch Series

NSWFC---L NSWKC---L NSWFC---L NSWHKC---L

LONG CENTERED LONG CENTERED LONG CENTERED LOMG CENTERED
CIRCULAR FLANGETYPE  SQUWRE FLANGE TYPE CIRCULAR FLANGE TYPE SOUARE FLANGE TYFE
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Annolate: NSWEKC16L steal relainer the number of ball rows s 5, rélainer the numbear of ball rows is 6.




Linear Ball Bushings and Shafting

HNLM Series case unil

%3

NSMA NSMA:---AJ
STANDARD TYPE ADJUSTABLE TYPE

9

8 | 1|

10 13| 20

12 15 A

13 15 | 2

15 | 19| 25

20 21 | 27
23 25 | 38
30 30 | 39

5| 8|5|5|5|5|5|6 ¢

35 34 | 45

40 40 | 51
NSMASO 50 52 | 61
NSMAGO | NSMABIAJ | 6D 58 | 66 | 132 | 122

Annotale: NSMA use the LM seras bearing
MSMA---AJ use the LM---AJ senes bearing




MLMEE Series case unit

--i ol

NSMA---5
SHORTEN TYPE

SMASKBAS|

NSMASS | NKBABS | 8 155|145
NSUATES| NiBAISS| 10 40 |20 |20

MEMA1 25| 12 ; i

NSMA1IS| MkBAIZS] 13 2086
| MswATES| NBAtES| 16 0 | 241
NSMAZNS| NBAZS| 20 21
NSMAZSS| MKBASS| 25 38
NSUANS| NKBAMS| 30 415
MEMASES 15 455]
MEMALDS| MEBRAOE| 40 5E5] 568

NSMASES| NKBASIS| 50 B1(122|68 |728

EEEEEEE]EEE

Annatate: NSMA---5 uie the LM sénas baaring
HEBA---5 usa the KB senies bearing




Linear Ball Bushings and Shafting

HLMEB Sorios case unit

NSMA---L NKBA---L
LONG TYPE LONG TYPE

0.100/0. 100
n_muln. 180

0.200|

| 0.390]0.405
0.4900.510
1,165 1.220
30 1.430|1.580
3 2.130

a0 || s : 3.090/3.180
50 | 52|61 215 6.530/6.990

L]
20
5

5I5|5|E|5\5|5|5F|lw

Annotate: NSMA---L use the LM serias baearing
HEBA- L use tha KB serias bearing




NKB Series case unil

v

]
BEBATIAY 10
12
MHEBATRA) 16
INKBAZOAS | 20
NEBAZ5AJ 25
| NEBAZDA 30
MNEBA4DA) 40
|NKBASOAJ| SO
MNEBARNAJ B0 137

Annotate:MHBA use the KB sanas baaring
MKBA--A] uge the KB---A.] sarbas Deamnng




Linear Ball Bushings and Shafting

MLM series (or KB series) adjustment and open case unit

AODEL
g D H E T

MRS ) 28 e lm 8
NTBR20 | 32 [2099 | M | 10
NTBRZ5 40 28.0 41 | W
NTBR30 | 45 | 3348 | 455 | 12

Annotabe: NTBHR use tha LM seraes beanng




MLM/KB Series open case unit

MODEL
L

| NSME10 | NKBE1D % |32
40 |39

0 |30
45 |45
48 |50
60 |65
RSMEJ) | NKBEN 70 |10
WSMEIS BO | BO

| NSMES0 |NKBE4D 80 |o0
KEMES) |NKBESD 120 10

Annolate: NSME use tha LM---0OP senes bearing
MKBE---AJ usa the KB --OF saries bearing

61(79)
|
1]
140
160
280

SBEIREEIEBEIRIF o




Linear Ball Bushings and Shafting

MLM Series long type open casa ynit

KEME12L

MEMETIL 13 17

NSME15L 16 0 : i 9
NSME20L 20 3 | M 39 n

MSME25L 25 i 47 14

NSMEIOL a0 = 140 | 56 15

KSMEJSL 335 v | 4 155 | 63 18
KSME4OL 40 42 | 45 irs | T2 20

Annotala: MSME: L usa two piaces of LM---OP saries baaring




NKB Sories case unit

.'.._
ool .
.l._ .'h L
¥
.”I.
L o
el
h_“'-..;:-.

DAMETER

E|lW 52

NKBETE | NKBB1BA) | 16 25| 53 | 43 15 | 53
i il | it | e L Poeot| Bl [ (et (152 i Bt
NKB3JS | NKBBZSAJ | 25 3978 | 67 : M10| 8.4
WKEBI0 | NKBB3IAJ | 30 a5 87| 19 M10| 8.4

KKBE40 | NKBBA0A) 40 45 | 54 108| 9 . . M2 10.1

Annotale: MKBB usa the KB series bearing
NEBB---AJ use the KB---AJ senies bearing




NKEB Series open case unit

Linear Ball Bushings and Shafting

H

16

| 22

43

35

a2

NKBE20 0P

20

25

a0

54

42

39

NKBB2S 0P

25

30

L

67

M

48

NKBB 0P

30

35

4315

%

&0

57

| NEBEB4O 0P

40

| 45

54

108

81

[

&0

Annolale: NKBB---0OF use the KB-- 0P seres baaring




MEE Serles caze unil

43
NeBSE1G S5 | 9

NKBSE20 | &0

NEBSEZS 78
| NEBSE30 | a7

NeBEB40 45 [ 54 | 108

Annotate: MKBSE usa the KB series Daarng
NEBSE---AJ use tha KB Al saries bearing




MESSWA Case unil

Inch series

Linear Ball Bushings and Shafting

LODEL
WO

BHAFT
CHAMETER

NESWADS

0500

NSEWA10

Er

1250

MESWATZ

ors

1375

| 2083

NESWA1TE

1.00d

1625

2813

MNESSWAZD

1250

2000

4000 |

3828

NSSWAZY

- )

L3715

4.750

4,000

NSSWAIZ

2.0

L1435

1009

5.000

=0

Anmotate: NSSWA use the S5W senes bearing
1 Lbs=0.454kg




NSSWA Long type case unit
Inch Saries

LAGIOEL
L o8

W | L|F
NSSWAOSL| 050 2000 | 1688 | 1125

NSSWAIOL| Qs 1500 | 83T 107

N3SWAT2L| 0750 273 | 2063 05E2

MESWAITEL| 1000 3550 | 2B11) £837

NSEWAZDOL| 1330 .50 4080 | A6 | 2500

MESWAZLL 1500 1.750 A.TED | 4000 | 2837 | 0u00
NSSWAIZL| 2000 | 2025| 2000 | 6000 | 5000 ( MEIS | 04

Annotate: NSSWA-L use bwo pieces ol S5W series bearing
1 Lbs=0.454kg




Linear Ball Bushings and Shafting

NSWB Case unit
inch Serias

NSWE
STANDARD TYPE

MODEL
=]

NSWBOS

NSWEI2

HSWEIE

MNSWEZD 1500

HEWE24 1.1ER

NSWB32 2.000 L1258 30000

Annotate: NEWE use the SE5W seres baaring




HSWB Long type case unit
Inch series

RAAR Dol Al MSrs
RACDEL
L

W L F T G

HEWEBDEL | 2000 | 500 | 1.3Er| 0257 | 1408

HESWWE1ZL 0.5 ; 4,50 1.H!I!I.12‘I 1804

MSWB1BL | 1000 | | 1250 | 6800 | 2187 uars-i:.r:m

NEWBZOL 1250 1500 1000 | 4.000 | TS500 | 2843 | 0458 | 2EN

WNSWB24L | 1580 | 17S0| 2375 | 4730 | 000 | 33| 050 iHl:-:'

Annotale: NSWE---L use two pieces of SSW senes bearing




Linear Ball Bushings and Shafting

MSWB Open type case unit
Inch saries

L F

NESWBOEOP | 1500 | 1130 |

NEWE 20 TEM ) 1583

NSWB160P| 1000 2625 | 2.000

1250 ; 1000 4 LTS5 2500

1 500 1378 1750 2087 |

21000 2155 | 2000 6.000 | £T50 ) A625

Annotate: NSWEB-—OP uge tha S5W--OP seroes baaring




NSWE Long open type case unit
Inch Serias

NSWB---L-OP
LONG OPEN TYPE

L r

1600 | 1030

0.rs 4500 | 1.563

1000 U0 | SO0

1.250 1500 | 2000 | 000 I.Eﬂﬂil“.m

WEhEILOP 1,500 .08 | ddfe | 4750 | 9000 | 2837

Annotate: HSWEB--L-0P usa the S5W---0P series bearning




Linear Ball Bushings and Shafting

NSWD Adjusiment and ocpen case unil
Inch Series

MODEL
NOL

H T J | P
NSSWDOR 0887 | 1 0257 ) | 1407 | 1437 |4

|
HESWD1D QETS '| .28 1J'E|1I1!

—

HIEWD12 Q83T | 1315 |1 K 1506 | 18968

N5SSWD16 1 BT | 1625 *| L3S0 DE0R | 2AGH | 1750 (2875 ) DA

HNSSWDED 1500 | 2000 | LT 300 3084 {2000 (3500 | 0218

MESWDR4 1780 | 1375 | 4750 ‘| .50 3500 | 3562 | 1500 |40 | G

MNSEWD3AZ 2135 | 3000 | 6.000 0625 -"Hé-lﬂﬁiil-lﬂl EHJ:E"{E

Annolata: NSSWD use the S5W---0P series baaring
1 Lba=0.454kg




NSWD Long adjustmant and opan case unil
inch Series

!
&
!

--.—1—-.|--|

NSSWD---L

LONG ADJUSTMENT
AND OPEN TYPE

WA DIRJEMISIINE
WICOEL
e,

L|F hi

HSSWDOAL 3500 1.122

MEEWDI2L | Orsd J0EE | 1375 4500} 1503 | & 0ES | D312 1 Bed

w
L1087
MIIWOT0L | QB (087 | 1250 EEM-IIEIEHH a5M
LT
150

MESWOTAL | 1000 6T | 1825 IMEW 050 | 0760 | Cuals LS DXiS

MEEWD2OL | 12350 |§500 2000 IMITWE‘E&T | DT | 0S5 | DS0D | 1054 :].Hl]-j DEES |

MESWD24L | 1500 |ETS) {2375 |4FED nm!m 0500 | 1187 | DuSE3 lﬂ!ﬂ!ﬂ: AN DR

MESWODNAL | 2000 (2025 | 1000 | S000 | 1000) 180 60| QRS ) 140 | DS lﬂllaﬂjiiﬂ}fﬂﬂ:

| l

Annatate: NSSWD---L ugso two piacos of S5W---0P sories boaring
1 Lbs=0.454kg




Linear Ball Bushings and Shafting

NSK Stand-up shalt support

NSK
STAND-UP SHAFT SUPPORT
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MPA Stand-up shafi support




Linear Ball Bushings and Shafting

NEK Stand-up shalt support
Inch Serias

NSKW
STAND-UP SHAFT SUPPORT

H 5

0.6675° . j 0.156"

NSKWOE 0.75% : i 0.156"

NSKwos | o 110" | . 0.188"

NSKW10 1.0 . : 0.218"

NSKW12 |1.26" ] | 0.8

NSKW16 1.507 . g 0.281"

NSKW20 . . . . £ 0.346"

Sesiiiind . Sl K Bt [ | Ehon

NSKW3Z ; ; : 45" | 0.406"




NEHF Horizontal shaft support
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LINEAR SHAFT AVAILABILITY

Linear Ball Bushings and Shafting

Class L series
Carbon Steel -
ase hardened)

Class 55 Saries
[Stainless Stesl)

CPL Series
Carbon Siesl -

& hardenad and
Chrome Plated)

Material

Carbon steel (TkE5 or CI53)

Slainless sieal
{440C aquivabanl or X46Cr13)

Carbon steel (Ck55 or CIE3)

Surface hardnass

Hre 59 - 65

Hre 50 - 55

Hric 50 - 55

Case hardened depth

Hard Chrome plated

0.016 to 0.059 inch
(Depending on shaft OD)

0.016 to 0.059 inch
(Depending on shalt O0)

Chrome Layer Thickness:
10+4-5 pm

Hre 58 . 65

Shafl OD surface finish

8 RaMax

B Ra Max

B Ra Max

Straightriass

0.0024-0.0012 in/ per ool

0.0024-0,0012 in/f per fool

0.0024-0,0012 in/ per fool

Roundnass

0.000157- 0000276 max

0.000157- 0000276 max

0.000157- 0000276 max

Also available upon requesied

sCu-to-lenglh per customer requiremenls

=Additional machining operations or custom designed
shaftng can be manufactured per specific cusiomer or
application requiraments

Class L Series - Carbon Steal

Nominal
Dinmater (in)

Basic Part Mumbar

Diamater Tolarance
per Class "L" (in})

Max,
Langth {in)

14

L-1r4

0.2495/0. 2490

236

38

L-3/8

D.3T45/0.3740

236

12

L-152

0. 4905/0,4990

236

a8

L-5/8

0.6245/0.6240

236

34

L-3/4

0.7495/0.7490

238

1

L-1 0.9995/0.9080

1w

L=1m

1.12485/1.12490

236

236

14

L -1k

1.4904/1.4089

238

2

L-2

1.9994/1 9987

236




S5L Series - Stainless Steel

Mominal
Diametar (in)

Basic Par Numbar

Diamater Tolarance
por Class "L" (in)

114

SSL-1M

0.2485/0, 2490

1

55L-3/8

0.3745/0.3740

112

SSL-112

0.4995/0.4990

Sl

SSL-58

0.6245/0.8240

Si4

SSL-214

0. 740570, 7480

B5L-1

0.9995/0.9990

1A

S55L-1%

1.12495/1 12490

SSL-1n

1.4%904/1. 4989

FJ

35L-2

1.999401 9087

CPL Series - Carbon Steel - Chrome Plated

Meminal
Diamater {in)

Basic Part Mumber

Diamater Tolerancn
par Ciass L™ (in)

Max.
Length (in)

114

CPL-1/4L

0.2495/0.2420

236

g

CPL-3/8

0.3T45/0 3740

236

172

CPL-12

0.4995/0.4050

236

Sl

CPL-5/8L

0.5245/0.8240

236

Jid

CPL-3/4

0.7495/0, 7490

236

1 CPL-1
1 CPL-1w
13 CPL-1
2 CPL-2

0.9995/0,9980 2. 236
1.12495/1.12490 : 236
1.4994/1.4989 : 236
1.9994/1 9987 . 236

M Sarias - Carbon Steal
Mominal

Basic Part Number Waight

Tur.mlnﬁII £
FAncE par
M-5 5.00/4.982 0.16

LB/ET
| 0.1076
0.230 0.1546
0.40 | 0.269

M-& &.0075 9492

M-8 | 8007981 i |
M-10 10.00/9.991 _ o062 | oar |
M-12 12.00011.988 0.89 | 0,598
hi-14 14.00/13.86 1.2 0813
M-18 16.00/15.989 1.58 1.062 |
M-20 20,00/19.9a87 247 1.660
M-25 2500724 98T 3.85 2.5882
M-30 30.00/29.987 585 | 3731
M-40 40.00/39.984 9.87 | ee3s2
M-50 50.00/49.984 15.40 | 10.3527

MNote: Also avallable in Stainless Steel (55) and Chrome Plated (CP)

68




Linear Ball Bushings and Shafting

PRE-DRILLED & TAPPED

Please specily distance lo first hole, *Y" dimension, with order

: P
Mominal '"p‘?s';,'ﬁﬁd" Hole Spacing G

Length

Diameter LPD % Standard | Tolerance

(in) Number | Tolerance (inch +7 - 1/ 64) Thread Size| (i)
Predrilled | Class |  [non-cumulative)

E 0.4995
12 12 PDL g i530 4 #6-32 | +/-1/32
0. 6245
58 PDL 6240 q ‘ #8-32 | #]- 1."3?.
. 7495
. 7480
. 9995
. 9840
. 2495
4 5/16-18 | +/-1/32

48904
4680 I8-16 +1- 1132

. Do04
9087 112-13 +/=-1M16

34 PDL 210-32 +i- 1132

1 PDL 1/4-20 +/- 1132

1174 PDOL

11/2 PDL

2P DL

e e - =1 == 1=




N5SP Pipe shaft

N5P20
N3P25
NSFI0

NSP35

NSP40 40

KSPS0 50

Matarial: GCriS(SUL2), rgidity: mora than HRCS0
[ 1D hawe several size, Plaase affirm first)




Linear Ball Bushings and Shafting

NSBR Support rail unit

NSBR
SUPPORT RIAL UNIT

o

NSBR10 16
NSBR1Z 17
MNEBER13 i7
NSBR16 20
NSBR2( | 25

NSBR2S 75 21

NSBRA0 30 &28 26.5

N3BRAS s 28.5 28
NSBR40 s 2.4 3
NSBRS0 S0 475 | 5 | 6.8 45 | 20

fssssgﬁsgsgsz

Annotate: 1, Hﬂl:“i can random
2, Mounting hole center distance can make by buyer in denomination ol 26mm




NSTBR/MSBR-B Support rail unit

NSTBR/NSBR-B
SUFPORT RAIL UNIT

KSTBR16

NSTBR2O

NSTBR25

NSTERI0
NSBR16B 25

NSBR208 20 a7
NSBR25B 5 33 21

35
40

215|828 |8 |8([8|3

NSBR30B 30 ar 30 2.5

Annotate: 1. length can random
2. Mounting hole center distance can make by buyer in denomination of 25mm




Linear Ball Bushings and Shafting

SHAFT SUPPORTASSEMBLIES

PREDRILLED SHAFT SUPPORT ASSEMBLIES AMD RAILS

SHAF T
EUFPORT
A BEWELY

PRECRILLED SMAFTSUPPORT AAIL

Hsi-. 001

w

N3RA-8

NSR-8-PD

1.125

NSRA-10

NSR-10-PD

1.125

e

1-5/8

MNSRA-12

NSR-12-PD

1.500

NSRA-16

NSR-16-PD

1.750

NSRA-20

W3R-20-PD

2125

NESRA-24

NSR-24-FD

2.500

MNSRA-32

NSRA Inch Support Rail Unit

N5R-32-PD

3.250

=

BCREW

g-32x7/8

B-32x7i8

10-32x1114

281 114-20u 1112

443 H16-18x1314

A3 18- 162

2

38

ADE 12132112

HOTES

* (PSR- 24-P0-30" AND NSR-J2-PD-38% Yu 3"y
* MANUFACTURED FROM EXTRUDED ED51-TE ALUMINUM FOR EMNGINEERED
PERFORMANCE




Profile Rail

COMMON RAIL DESIGN
One Rail Geometry for All Blocks

The modular structure of our linear guides allows for
one type of rail to be used for caged and non-caged
carriages, significantly lowering inventory costs.




Also Available

Linear Actuators

ROD-STYLE ' RODLESS STYLE

Types of Motors - _ Drive Types
Stepper Motor _'.'_"I . Acme Screw
Servo Motor 8- = ‘ = Ball Screw
AC Motor ' o Rack & Pinion
DC Motor Linear Motor

Linear Products

Standard Self-Aligning Self-Aligning
Ball Bushing Ball Bushing Pillow Blocks

¢, &

Ball Screw




NTN

AUTOMATION
Linear Ball Bushings and Shafting

HTH Baaring Comporation of America
1600 East Bishop Court, bt Prospect, IL 80058
MTH Aulcmation

S804 Maddox Simpson Parkway, Lebanon, TH 37090
Phone B47-Z38-T500 «21.300

WTHAMarican. com




