Eh!- NEEDLE ROLLER BEARINGS

FULL COMPLEMENT, THRUST BEARINGS, ASSEMBLIES, WASHERS
~—8B —-‘
mgzglll;l;’vlllvaEleRg\y’g’E ‘ Overview: Thrust needle roller and cage assemblies are complements of small diameter needle rollers,
! - T arranged in a spoke-like configuration. Needle rollers are equally spaced by means of a cage, its web
(RNA...BB, RNAB' RNAL SERIES) T section separates the rollers and provides guidance to keep them tracking in an orbital path. The
dL" _____ - F purpose of these assemblies is to transmit a thrust load between two relatively rotating objects while
greatly reducing friction.
SEPARATE INNER RINGS s . L
(BIC SERIES) Thrust needle roller and cage assemblies also can be unitized with lipped washers to serve as raceway
surfaces for the needle rollers. Washers can be supplied separately or can be mechanically unitized to
METRIC SERIES BIC ppizt separaiely Y

the thrust needle roller and cage assemblies for ease of handling.
® (Catalogue range: 5 mm — 240 mm (0.1969 in — 9.4488 in).

® Markets: Automotive automatic and manual transmissions, automotive accessories
(compressors, steering gears, etc.) agricultural and construction equipment.

RNA...B6: Crowned outer ring to maximum slope of 0.15%. Tolerance h9 on dimension D.
RNAB: Crowned outer ring to maximum slope of 1.5%. Tolerance h9 on dimension D.

RNAL: Cylindrical outer ring. Tolerance h7 on dimension D.
® Features: One-way fool-proof assembly features, anti-rotation locking features

and lubrication flow enhancements.

S — \ Load Ratings ® Benefits: High-speed performance and application flexibility.
rack Roller -
As a Bearin, As aTrack Roller | Speed Inner Ring
Outer! b | ¢ | Fw | Ew | remn < Rating | "% Designa-| F | B | d |riomn 2N
RNA..B6 RNAB RNAL tion
c Co | Cw [ Frpom [Forpem
mm | mm mm | mm | mm | mm kN kN e kg mm | mm | mm | mm | mm
in in in in in in Ibf Ibf Ibs in in in in in
1 19 12| 73| 123 035 531 | 444 | 482 | 444 | 482 0019
07480 (07480 | 0.472 | 0287 | 0484 | 0.014 | TIVA 11005 BE | RNAB 11005 vieo | 98 | 100 | 998 | 1080 | OO | ooa2
22 2 12 97| 147 | 035 6.42 593 55 5.26 6.55 0.022
0.8661 |0.8661 | 0.472 | 0.382 | 0.579 | 0.014 KNS | B R | A 1440 1330 1240 1180 1470 4700 0.043
28 28 12 121 | 171 | 035 1371 7142 6.66 742 9.06 0.028
1.1024 |1.1024 | 0.472 | 0.476 | 0.673 | 0.014 EIEMHIES) | (LB AL 1660 1670 1500 1670 | 2040 3700 0.062
32| 32| 15| 176 | 226 | 035 127 | 164 | 938 | 948 | 137 0032 176 15 12| 035 12
12598 (12598 | 0591 | 0693 | 090 | 00ta | VA 101280 | ANAB1IOIZ IRNALTION2| a1 ggay | o110 | 2130 | o0 | 2% | o7 | P11 06ea | 091 | 0.472| 0014 | 0472
35 35 15| 208 | 258 | 065 139 194 9.60 947 141 0.035 208 15 15 065 15
1.3780 |1.3780 | 0.591 | 0.819 | 1.016 | 0.026 LREMIBES | LB ENE 3120 4360 2160 | 2130 | 3170 2000 0.077 LIBTB 0819 0.591| 0.591| 0.026 | 0.591
42 15| 239 | 289 | 065 15.0 24 10 144 184 0.042 239 15 17| 065 17
1.6535 | 0.591 | 0.941 | 1.138 | 0.026 LMD | LB HUY | 3370 5040 2470 | 3240 | 4140 1700 0.093 LIS 0.941| 0.591| 0.669| 0.026 0.669
47| 18| 287 347 | 065 217 | 35 | 146 | 160 | 233 0047 87| 18] 20| 065 20
18504 | 0709 | 1130 | 1366 | 0.026 | N 102086 | RNABTI0Z0 |RNALIIOO| Gony | 7630 | apn | 3p00 | soa0 | " | 010s [BCP2) 1130|0708 0787 | 0.026) 0787
52 18 | 335 | 395 | 065 236 391 150 171 244 0.052 335 18 25 065 25
20472 | 0709 | 1319 | 1555 | 0026 | VA 11025 B6 | RNAB 11025 s310 | 790 | 330 | asdo | a0 | 20 | o5 | 2C1%| 130 009 0984 0026 0584
62 22 | 382 | 442 | 065 342 658 226 328 43 0.062 382 22 30 065 30
2.4409 | 0.866 | 1.504 | 1.740 | 0.026 EEMIEDED) | DD 7690 | 14800 | 5080 | 7370 | 9960 1100 0.137 E 20 1.504| 0.866| 1.181| 0.026| 1.181
72| 72| 22| 40| 500 | 065 367 | 757 | 246 | 424 | 522 0072 4| 22| 35| 065 3B
28346 26345 | 0866 | 1732 | 1969 | 0.026 | A 10%9 B a0 | 17000 | gs30 | es0 | 11700 | % | oo |BC%%| 1735 0gos| 1378 0026 1378
80| 80| 22| 497 557 | 085 392 | 856 | 258 | 487 | 510 0,080 497| 22| 40| 085 40
3.1496 (3.1496 | 0.866 | 1.957 | 2193 | 0.033 ERBIILS ge10 | 19200 | 5600 | 10900 | 12600 | °'° | 076 | B2 1057 06| 1.5 0033 1575
90 90 24 | 621 | 681 | 085 4.0 107 258 531 51.0 0.090 621 24 50, .085 50
3.5433 (3.5433 | 0.945 | 2.445 | 2.681 | 0.033 ENSUIBIES 9890 24100 | 5800 | 11900 | 12800 640 0.198 ElCEY 2445 0.945| 1.969| 0.033| 1.969
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Needle Roller Thrust Bearings — Metric Nominal Dimensions

Prefix
AXK, FNT
AX

Al

=

AX:

N

ARZ

thrust needle roller and cage assembly
thrust needle roller and cage assembly
with one unitized thin or thick washer
thrust cylindrical roller and cage
assembly with one unitized light and
heavy series washers

thrust needle roller and cage y

Bore

with two washers retained with a ring
thrust cylindrical roller and cage
assembly with two washers retained

Width (for AX or AR
bearings) over 3 mm
35=35mm

60 =60 mm

(Mthick AX series and heavy
AR(Z) series have same bore
but larger O.D. dimension

Outer Diameter
85 =85 mm

with a steel ring

l

l

AX2Z

3.5 |60

,—J

85

Prefix

Prefix
AS  thin thrust washer

LS heavy thrust washer

CP  thin and thick series thrust washer

Thrust Washers — Metric Nominal Dimensions

Width (for CP and

K.811 cylindrical roller thrust bearing
K.812 cylindrical roller thrust bearing

Bore Diameter
02 =15 mm
03 =17 mm

(for bore > 20 mm): bore code x & = bore diameter

04 =4x5=20mm

[_J

K.811

04

TVP

l

Suffix
TVP molded, reinforced polymer window-type cage
LPB machined, light metal window-type cage

Bearing design symbol

TP thrust needle roller and cage assembly
TPK, TVK unitized thrust bearing assembly

l

TVK

17

33 JL

l

l

Bore diameter
17 =17 mm

Thrust washer shape symbol
(only for unitized bearing assemblies)

JL

[

with outer-diameter flange thrust washers
and bore-diameter flange thrust washers

with outer-diameter flange thrust washers
with bore-diameter flange thrust washers

for AX and AR series CPR washers over Bore Outer Diameter
CPR heavy series thrust washer for AR series 1 mm thick) 40 = 40 mm 60 =60 mm
CPN precision series thrust washer for AX series 8=8mm
[ [ J J
LS| [8] [a0] [60]

Prefix Bore Diameter
GS.811,GS.812  housing washer forWs.811, WS.812: for GS.811: for GS.812:
WS.812,WS.812  shaft washer 02=15mm 02=16 mm

03 =17 mm 03 =18 mm

(for bore > 20 mm): 04=21mm

04=4x5=20mm

bore code x 5 = bore diameter | 05 =26 mm
(for bore > 30 mm):
[bore code x 5]+2 = bore diameter

GS.811 1014\

Prefix
W thin thrust washer
WS thick (heavy) thrust washer

l

06 =[6x5]+2=32mm

Outer diameter
16 =16 mm

l

W 08

16

F

l

Bore diameter
08=8mm

l

(for bore > 30 mm):

[bore code x 5]+2 = bore diameter
06 =[6x5] +2=32mm

(for bore > 85 mm):

[bore code x 5]+3 = bore diameter
17=[17 x 5] +3 =88 mm

Thrust washer shape symbol
F flat thrust washer

Y




Thrust Bearings — Inch Nominal Dimensions

Prefix Bore
NT thrust bearing 16="845in=1in

Thrust Bearings,
Assemblies, Washers

Cage design Outer Diameter
A, C thrust needle roller and cage assembly 25 =2%5in=1%gin

H thrust cylindrical roller and cage assembly
HA thrust cylindrical roller and cage assembly

with removable thin or thick thrust washer THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES AND Page
THRUST WASHERS — METRIC SERIES

Ii Jucti B-6-6
; R ; Thrust Needle Roller and Cage Assemblies,
Thrust Washers — Inch Nominal Dimensions Thrust Washers
AXK, FNT Series B-6-12

Bore .
TR thrust washer, inch 10 = %¢g in =53 in TP Series B-6-18

Unitized Thrust Bearing

[ [ FNTKF Series B-6-20

’ TR ‘ ’ B ‘ ’ 1 o ‘ ’ 1 8 ‘ TPK JL, TVK JL Series B-6-21
[ Unitized Thrust Bearing

- - - FNTK Series B-6-22

SRRt s TPIC, TVICJ Seris
ID, JD outer-diameter piloted Unitized Thrust Bearing

FNTF Series. B-6-24

TPK L, TVK L Series B-6-25

Unitized Thrust Bearing Type AX........cccocovururenmucnieensncnnnnnennns B-6-26

CYLINDRICAL ROLLER THRUST BEARINGS AND
THEIR COMPONENTS — METRIC SERIES

1 | B-6-34
Thrust Cylindrical Roller and Cage Assemblies,

Thrust Wast B-6-38
Needle or Roller Thrust Beari B-6-42
Unitized Roller Thrust Bearing Assemblies.............ccccoccruenns B-6-44

Y

THRUST ASSEMBLIES AND THRUST BEARINGS — INCH SERIES

| Jucti B-6-48
Thrust Needle Roller and Cage Assemblies,

Thrust Wast B-6-52
Thrust Cylindrical Roller and Cage Assemblies..................... B-6-62
Cylindrical Roller Thrust B g B-6-64

NEEDLE ROLLER BEARINGS B-6-5
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THRUST NEEDLE ROLLER AND CAGE
ASSEMBLIES AND THRUST WASHERS
METRIC SERIES

Thrust needle roller and cage assemblies are available in a variety of
sizes. They allhave very small cross sections. This catalog includes
the most popular, standardized designs.

REFERENCE STANDARDS ARE:

® |S0 3031 - rolling bearings — thrust needle roller and cage
assemblies, thrust washers — dimensions and tolerances.

© DIN 5405 Part 2 - rolling bearings — needle roller bearings —
thrust needle roller and cage assemblies.

© DIN 5405 Part 3 - rolling bearings — needle roller bearings —
thrust washers.

© ANSI/ABMA Std. 21.1-1988 — thrust needle roller and
cage assemblies and thrust washers — metric design.

® JIS B 1536 — roller bearings — boundary dimensions and
tolerances of needle roller bearings.

6/ —— w7 : ) PZZZ7 / r7777)
' H I
FNT, AXK, TP LS, WS AS, W
Thrust needle roller and cage assembly Heavy thrust washer Thin thrust washer
Il
() B O ) 777 B B\
FNTKF, TPK JL TVK JL WS.811
Unitized thrust bearing assembly Shaft-piloted washer
Il I
) ; Y & »

GS.811
Housing-piloted washer

Fig. B6-1. Types of metric series thrust needle roller and cage

CONSTRUCTION
THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES

The thrust needle roller and cage assembly (FNT and TP series)
has a two-piece steel cage and through-hardened needle rollers
that are precision finished to close tolerances for optimum load
distribution. The cage is comprised of two mating pieces that are
securely fastened together.

AXK series thrust needle roller and cage assembly, which can be
used interchangeably with the FNT assembly, has a one-piece
cage. The cage is similar in design to the successful profiled radial
steel cages.

These cage assemblies have a very thin section and when they must
run directly against the backup surface raceways, their section
may be 2.000 to 5.000 mm (0.0787 to 0.1969 in) — equivalent to the
diameter of the needle rollers used.

When the backup surfaces cannot be hardened and ground,
hardened washers of different thicknesses are available.
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Unitized thrust bearing assembly

i h

and thrust

UNITIZED THRUST BEARING ASSEMBLIES

Thrust bearing assemblies of the FNTK, FNTF, FNTKF, TPK and TVK
series have been specially designed for use in applications where
a unitized assembly allows for easy installation and eliminates the
need for heat treatment and precision finishing of one or both thrust
bearing backup surfaces.

Each FNTK, FNTF, FNTKF, TPK and TVK assembly consists of a FNT,
TP or TV thrust needle roller and cage assembly — with one or
two special-lipped washers that snap over the cage to produce a
unitized thrust bearing assembly. The FNTK, FNTF, TPK J, TPK L, TVK
J and TVKL assembly has one such washer. The FNTKF, TPK JL and
TVK JL assembly has a washer on each side of the bearing.

The backup surfaces for these unitized thrust bearing assemblies
should meetthe limits of permissible out-of-squareness and coning
or dishing, as shown in Fig. B6-2 on page B-6-10. Qil is the preferred
lubricant for these assemblies. However they also are available
pre-greased for applications that do not allow for oil lubrication.

Needle Roller Thrust Bearings, Assemblies, Washers

The rolling elements of the AX series thrust bearings are retained
and guided in radial pockets withinthe cage. The cage is retained in
relation to the thrust washer by means of a retaining cap. The design
of a one-piece steel cage employs a special curvature that guides
the rolling elements, by their ends, along their centerlines.

In addition, this special curvature gives the steel cage great
rigidity, while providing maximum lubricant space. This unitized
assembly of components facilitates installation and provides a
high-axial-load capacity, while occupying only minimal space. Note
thatthe AX seriesisnotinterchangeable with the AXK series or FNT,
and TP series thrust needle roller and cage assemblies.

THRUST WASHERS

Ideally, a thrust washer should be stationary with respect to, and
piloted by, its supporting or backing member —whether or notthis is
anintegral part of the shaft or housing. There should be no rubbing
action between the thrust washer and any other machine member.
Some thrust washers are designed for bore piloting and others may
be piloted by their outer diameter.

THIN THRUST WASHERS (AS, W)

The metric series thin thrust washers are made of hardened
spring steel. Thin washers are used when the supporting or
backing members cannot be adequately prepared as raceways
for the needle rollers. These washers are only 1.000 mm (0.0394
in) thick, and provide a very compact and cost-effective bearing
arrangement. Although they are usually guided on the shaft, they
may be housing-guided, when required by the application.

HEAVY THRUST WASHERS (LS, WS)

These metric series thrustwashers are made of bearing quality steel,
hardened and precision-ground on the flat raceway surfaces. Their
bores and outer diameters are not ground, but provide satisfactory
surfaces for shaft-piloting or housing-piloting arrangements.

SHAFT-PILOTED WASHERS (WS.811) AND
HOUSING-PILOTED WASHERS (GS.811)

These shaft-piloted and housing-piloted metric series thrust
washers are primarily for use with metric series cylindrical roller
thrust bearings of series 811. They are made of bearing-quality
steel with hardened and precision-ground, lapped-flat raceway
surfaces. The tolerances of the thrust bearing bore and outer
diameter shown, in the engineering section of this catalog, apply
to shaft-and housing-piloted washers.

THIN/THICK (CP) AND HEAVY (CPR) THRUST WASHERS

The washer incorporated in the AX series thrust bearing is made
from hardened bearing steel. It forms one of the raceways for the
rolling elements. The opposing raceway is generally provided by a
separate thrust washer of similar design supplied by JTEKT. When
the AX series thrust bearingis piloted by the revolving part, the thrust
washer must be piloted by the stationary partand vice versa. If the
revolving part and the stationary part are noticeably eccentric to
each other, the thrust bearing with integral washer must, without
exception, be piloted by the revolving part.

The second raceway for the rolling elements also may be formed by
the face of a shoulder or an inserted washer, provided these have
the correct hardness and geometric dimensions.

DIMENSIONAL ACCURACY

TOLERANCES FOR THRUST NEEDLE ROLLER AND CAGE
ASSEMBLIES

Pages B-6-12to B-6-19listthe nominal outer diameter, bore diameter
and needle roller diameter for the FNT, AXK and TP series of thrust
needle roller and cage assemblies and also the nominal outer
diameter and bore diameter of the series AS, LS, WS.811, GS.811,
W and WS thrust washers. Thickness tolerances for the AS and LS
thrust washers also are included.

Tolerances for the outer and bore diameters of series FNT, AXK and
TPthrustneedle roller and cage assemblies are givenin Table B6-10n
page B-6-7, Table B6-2 on page B-6-8 and Table B6-7 on page B-6-9.

Table B6-1. Tolerances for outer diameter (D) and bore diameter (Dc1) of
series FNT and TP thrust needle roller and cage assemblies

Deviations of max. Deviations of min.
Dc outside diameter Det bore diameter
(c12) (E11)

> < Max. Min. > < Max. Min.

mm mm mm mm mm mm mm mm

in in in in in in in in
18.000 30.000 -0.110 -0.320 3.000 6.000 +0.095 +0.020
0.7087 11811 -0.0043 -0.0126 0.1181 0.2362 +0.0037 +0.0008
30.000 40.000 -0120 -0.370 6.000 10.000 +0.115 +0.025
11811 15748 -0.0047 -0.0146 0.2362 0.3937 +0.0045 +0.0010
40.000 50.000 -0.130 -0.380 10.000 18.000 +0.142 +0.032
15748 1.9685 -0.0051 -0.0150 0.3937 0.7087 +0.0056  +0.0013
50.000 65.000 -0.140 -0.440 18.000 30.000 +0.170 +0.040
1.9685 25591 -0.0055 -00173 0.7087 11811 +0.0067  +0.0016
65.000 80.000 -0.150 -0.450 30.000 50.000 +0210 +0.050
2.5591 3.14% -0.0059 -0.0177 11811 1.9685 +0.0083 +0.0020

80.000  100.000 -0170 -0.520 50.000 80.000 +0.250 +0.060
3.1496 3.9370 -0.0067  -0.0205 1.9685 3.1496 | +0.0098  +0.0024

100.000  120.000 -0.180 -0.530 80.000 120000 | +0.292 +0.072
3.9370 47244 -0.0071  -0.0209 3.1496 47244 | 400115 +0.0028

120.000 140.000 -0.200 -0.600 120.000 180.000 +0.335 +0.085
4.7244 55118 -0.0079 -0.0236 47244 7.0866 +0.0132 +0.0033

140.000 160.000 -0.210 -0.610
55118 6.2992 -0.0083 -0.0240

160.000  180.000 -0.230 -0.630
6.2992 7.0866 -0.0091  -0.0248

180.000  200.000 -0.240 -0.700
7.0866 7.8740 -0.0094  -0.0276
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Table B6-2. Tolerances for outer diameter (D¢) and bore diameter (Dc1)
of series AXK thrust needle roller and cage assemblies

Deviations of max. Deviations of min.
Dc outside diameter Der bore diameter
(c13) (E12)
> < Max. Min. > < Max. Min.
mm mm mm mm mm mm mm mm
in in in in in in in in
18.000 30.000 -0.110 -0.440 3.000 6.000 +0.140 +0.020
0.7087 11811 -0.0043 -0.0173 0.1181 0.2362 +0.0055  +0.0008
30.000 40.000 -0120 -0510 6.000 10.000 +0.175 +0.025
11811 1.5748 -0.0047 -0.0201 0.2362 0.3937 +0.0069 +0.0010
40.000 50.000 -0.130 -0.520 10.000 18.000 +0.212 +0.032
1.5748 1.9685 -0.0051 -0.0205 0.3937 0.7087 +0.0083 +0.0013

50.000 65.000 -0.140 -0.600 18.000 30.000 +0.250 +0.040
1.9685 25591 -0.0055  -0.0236 0.7087 11811 +0.0098  +0.0016

65.000 80.000 -0.150 -0.610 30.000 50.000 +0.300 +0.050
25591 3.1496 -0.0059  -0.0240 11811 19685 | +0.0118  +0.0020

80.000 100.000 -0170 -0.710 50.000 80.000 +0.360 +0.060
3.14% 3.9370 -0.0067 -0.0280 1.9685 3.14% +0.4220 +0.0024

100.000 120.000 -0.180 -0.720 80.000 120.000 +0.422 +0.072
3.9370 4.7244 -0.0071 -0.0283 3.1496 4.7244 +0.0166 +0.0028

120000  140.000 -0.200 -0.830 120000  180.000 | +0.485 +0.085
4.7244 55118 -0.0079  -0.0327 47244 7.0866 | +0.0191  +0.0033

140.000 160.000 -0.210 -0.840
55118 6.2992 -0.0083 -0.0331

160.000 180.000 -0.230 -0.860
6.2992 7.0866 -0.0091 -0.0339

180.000  200.000 -0.240 -0.960
7.0866 7.8740 -0.0094  -0.0378

Standard AX series needle thrust bearings, combined with a thick
washer, provide rotational accuracy and axial run-out to Class 6
levels — according to ISO Standard 199 for ball thrust bearings.
They can be supplied in High Precision “HP" quality — providing a
precision grade above Class 5. AX series needle thrust bearings
with a thin washer are of minimal thickness and provide excellent
economy. They should be considered whenever the degree of
support and rotational accuracy requirement allow.

Table B6-3. AX Series thickness and axial run-out tolerances

Bore Dc1 Lichness Axial run-out
Tolerance
> < Max. Min. Max.
mm pm iy
60 | +30 40" | 200
Eeeqleth(;\;.st) 60 ) 450 602 | 252
earings (thin % 120 450 602 302
60 +30 30 | o200
metca| 98w m [
9 90 120 450 502 | 302 | WP | HSP
120 +50 600501 | 5% | 2 | 1
e AR
180 250 +50  -160(-150] 10* | 4 | 2

*High precision quality.
1FUnder min. load of 150 N.
2 Under min. load of 250 N.
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BORE INSPECTION PROCEDURE FOR ASSEMBLY

If an inspection of the bore diameter is desired, the bore diameter
(Dc1) of the assembly should be checked with “go” and “no go”
plug gages. The “go” plug gage size is the minimum bore diameter
of the assembly. The “no go” plug gage size is the maximum bore
diameter of the assembly.

The assembly, under its own weight, must fall freely from the “go”
plug gage. The “no go” plug gage must not enter the bore. Where
the “no go” plug gage can be forced through the bore, the assembly
must not fall from the gage under its own weight.

TOLERANCES FOR THRUST WASHERS

Tolerances for the outer and bore diameters of series AS thrust
washers are givenin Table B6-4 on page B-6-9. Thickness tolerance
for series AS thrust washers is +0.050 mm (+0.0020 in).

Tolerances for the outer and bore diameters of series LS heavy
thrust washers are given in Table B6-5 on page B-6-9.

Thickness tolerance for series LS heavy thrust washers is given in
Table B6-6 on page B-6-9.

BORE INSPECTION PROCEDURE FOR SERIES AS AND
LS THRUST WASHERS

If an inspection of the thrust washer bore diameter (d) is desired,
it should be checked with “go” and “no go” plug gages. The “go”
plug gage size is the minimum bore diameter of the thrust washer.
The “no go” plug gage size is the maximum bore diameter of the
thrust washer.

The thrust washer, under its own weight, must fall freely from the
“go” plug gage. The “no go” plug gage must not enter the bore.
Where the “no go” plug gage can be forced through the bore, the
thrust washer must not fall from the gage under its own weight.

Needle Roller Thrust Bearings, Assemblies, Washers

Table B6-4. Tolerances for outer diameter (d1) and bore diameter (d) Table B6-5. Tol for outer d (d1) and bore diameter (d)
of series AS thrust washers of series LS heavy thrust washers
Deviations of max. Deviations of min. Deviations of max. Deviations of min.
d outside diameter d bore diameter di outside diameter d bore diameter
(e13) (E13) (a12) (E12)
> < Max. Min. > < Max. Min. > < Max. Min. > < Max. Min.
mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm
in in in in in in in in in in in in in in in in

18.000 30.000 -0.040 -0.370 3.000 6.000 +0.200 +0.020 18.000 30.000 -0.300 -0.510 3.000 6.000 +0.140 +0.020
0.7087 11811 -0.0016 -0.0146 0.1181 0.2362 +0.0079 +0.0008 0.7087 11811 -00118 -0.0201 0.1181 0.2362 +0.0055  +0.0008
30.000 50.000 -0.050 -0.440 6.000 10.000 +0.245 +0.025 30.000 40.000 -0.310 -0.560 6.000 10.000 +0.175 +0.025
11811 1.9685 -0.0020 -0.0173 0.2362 0.3937 +0.0096 +0.0010 11811 1.5748 -00122 -0.0221 0.2362 0.3937 +0.0069  +0.0010
50.000 80.000 -0.060 -0.520 10.000 18.000 +0.302 +0.032 40.000 50.000 -0.320 -0.570 10.000 18.000 +0.212 +0.032
1.9685 3.1496 -0.0024 -0.0205 0.3937 0.7087 +0.0119  +0.0013 15748 1.9685 -0.0126 -0.0224 0.3937 0.7087 +0.0084  +0.0013
80.000 120.000 -0.072 -0.612 18.000 30.000 +0.370 +0.040 50.000 65.000 -0.340 -0.640 18.000 30.000 +0.250 +0.040
3.1496 47244 -0.0028 -0.0241 0.7087 11811 +0.0146  +0.0016 1.9685 2.5591 -0.0134 -0.0252 0.7087 11811 +0.0098  +0.0016
120.000 180.000 -0.085 -0.715 30.000 50.000 +0.440 +0.050 65.000 80.000 -0.360 -0.660 30.000 50.000 +0.300 +0.050
4.7244 7.0866 -0.0034 -0.0282 11811 1.9685 +0.0173  +0.0020 2.5591 3.14% -0.0142 -0.0260 11811 1.9685 +0.0118  +0.0020
180.000 250.000 -0.100 -0.820 50.000 80.000 +0.520 +0.060 80.000 100.000 -0.380 -0.730 50.000 80.000 +0.360 +0.060
7.0866 9.8425 -0.0039 -0.0323 1.9685 3.14% +0.0205 +0.0024 3.149%6 3.9370 -0.0150 -0.0290 1.9685 3.149%6 +0.0142  +0.0024
80.000 120.000 +0.612 +0.072 100.000  120.000 -0.410 -0.760 80.000 120.000 +0.422 +0.072
3.1496 4.7244 +0.0241  +0.0028 3.9370 4.7244 -0.0161 -0.0299 3.1496 4.7244 +0.0166  +0.0028
120.000 180.000 +0.715 +0.085 120.000 140.000 -0.460 -0.860 120.000 180.000 +0.485 +0.085
47244 7.0866 +0.0281 +0.0034 4.7244 55118 -0.0181 -0.0339 47244 7.0866 +0.0191 +0.0034

140.000 160.000 -0.520 -0.920

55118 6.2992 -0.0205 -0.0362

160.000  180.000 -0.580 -0.980

6.2992 7.0866 -0.0228 -0.0386

180.000  200.000 -0.660 -1.120

7.0866 7.8740 -0.0260 -0.0441

Table B6-6. Thickness tolerance for series LS heavy thrust washers

h Tolerance
> I < Max. [ Min,
mm pm
in in
0 3 0 -0.060
0 0.1181 0 -0.0024
3 6 0 -0.075
0.118 0.2362 0 -0.0030
6 10 0 -0.090
0.236 0.3937 0 -0.0035

Table B6-7. W/WS series thrust washer tolerances and unitized thrust bearing assembly (TPK/TVK series) tolerances =JIS B 0401=

(1) Outer diameter

(2) Bore diameter

Nominal outer diameter Maximum actually measured Nominal bore diameter Minimum actually measured

di outer diameter tolerance (e12) bore diameter tolerance (E12)

> ‘ < Max. I Min. > < Max. I Min.

mm pm mm pm

18 30 -40 -250 6 10 +175 +25
30 50 -50 -300 10 18 +212 +32
50 80 -60 -360 18 30 +250 +40
80 120 12 -422 30 50 +300 +50
120 180 -85 -485 50 80 +360 +60
80 120 +422 +72

These values correspond to the W and WS series thickness (h, h1) tolerances and to JIS B
0401-2 tolerance zone class js12.

These values correspond to the W and WS series thickness (h, h1) tolerances and to JIS B

0401-2 tolerance zone class js12.

NEEDLE ROLLER BEARINGS B-6-9
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Table B6-8. Mounting tolerances for shafts and housings for metric

series components

Shaft Housing
Bearing components tolerance tolerance
(shaft piloting) (housing piloting)
Needle roller and cage assembly. h8 H8
Types: AXK, FNT and TP
Needle roller and cage assembly. h10 H10
Thin thrust washer. h8 H8
Types: AS and W
Heavy thrust washer. h8 H8
Types: LS and WS
Shaft-piloted thrust washer. h6 (j6) Clearance
Type: WS.811
Housing-piloted thrust washer. Clearance H7 (K7)
Thick, thin and heavy series thrust washers. h10 H10
Types: CP and CPR required
Unitized thrust bearing assembly. h8 H8
Types: FNTKF (FNTK, FNTF) and TPK/TVK series

MOUNTING TOLERANCES

THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES -
METRIC SERIES

On FNT and AXK seriesthrustneedle roller and cage assemblies, the
cage bore has a closertolerance than the outer diameter. Therefore
bore piloting is preferred for these assemblies. To reduce wear, itis
suggested that the piloting surface for the cage be hardened to an
equivalent of at least 55 HRC. Where design requirements prevent
bore piloting, the FNT or AXK series thrust needle roller and cage
assemblies may be piloted on the outer diameters. For such cases,
suitable 0.D. piloting dimensions should be determined. Mounting
tolerances are given in Table B6-8 on page B-6-10.

THRUST WASHERS

The mounting tolerances for series AS, W, LS, WS, WS.811 and
GS.811 thrust washers for use with thrust needle roller and cage
assemblies are given in Table B6-8 on page B-6-10.

To reduce the wear in the FNT and AXK series thrust assemblies,
the piloting surface for the thrustwashers should also be hardened
to an equivalent of at least 55 HRC.

BACKUP SURFACES

In some applications, it is desirable to use the backup surfaces
as raceways for the needle rollers of the thrust needle roller and
cage assemblies. In such designs, these surfaces should be parallel
and must be hardened to at least 58 HRC. If this hardness cannot
be achieved and thrust washers cannot be used, the load ratings
must be reduced as explained in the engineering section of this
catalog.

B-6-10 NEEDLE ROLLER BEARINGS

Thrust raceway surfaces must be ground to a surface finish of
0.2 ym Ra (8 pin Ra). When this requirement cannot be met, thrust
washers must be used.

The raceways against which the needle rollers operate, or the
surface against which the thrust washers bear, must be square
with the axis of the shaft. Equally important, the raceway or surface
backing of the thrust washer must not be dished or coned. The
permissible limits of out-of-squareness and dishing or coning are
shown in the figures below.

— Maximun Angle Maximun Angle
Arctan 0.0005
|

Arctan 0.001

Out of square surface Dished or coned surface

Fig. B6-2. Permissible limits

Needle Roller Thrust Bearings, Assemblies, Washers

For the thin series washers AS thrust washers, full backup should
be provided across the whole area of circulation of the rolling
elements.

Thick series needle thrust bearings and thick thrust washers can
be supported on a more restricted or discontinuous shoulder —
provided that the deflection of the washer under load does not
impede the smooth operation of the thrust bearing or the required
axial run-out.

When an application does not involve the use of a thrust washer,

the surface forming the second raceway must:

® Posess a suitable surface finish 0.2 pm Ra (8 pin Ra) and
sufficient hardness in relation to the load to be supported.
A minimum hardness of 58 HRC, enables thrust bearings to
carry their full load capacity. Lower hardness values reduce
the capacities shown in the tables of dimensions (see
tabulated sizes).

TOLERANCES FOR PILOTING SURFACES (AX SERIES)

® Piloting on the shaft: h10 on dimensions D¢ for thrust bearings
or dimension d for thrust washers.

® Piloting in the housing: H10 on dimensions D for thrust
bearings or dimension d for thrust washers.

LOAD RATINGS
MINIMUM AXIAL LOAD

Slippage can occur if the applied axial load is too light and the
operating speed of the thrust needle roller and cage assembly is
high — particularly if accompanied by inadequate lubrication. For
satisfactory operation, a certain minimum load must be applied to
a thrust needle roller and cage assembly which can be calculated
from:

Famin = C0a/2200 [kN]
Where:

Coa = static load rating [kN]
Famin = minimum axial load [kN]

LUBRICATION

Qil is the preferred lubricant for thrust needle roller and cage
assemblies and an ample oil flow is absolutely necessary for high
speeds or for moderate speeds when the load is relatively high.

SPECIAL DESIGNS

Thrust needle roller and cage assemblies and thrust washers
are made to special dimensions and configurations, as well as
from special materials — when quantities permit economical
manufacture.

Thrustneedle roller and cage assemblies are particularly adaptable
to low-cost integral combination with special thrust washers. When
the use of such special designs is considered, the following pages
should be reviewed for evaluation of proposed arrangements.

NEEDLE ROLLER BEARINGS B-6-11
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THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES, THRUST WASHERS v, - - D, ‘« -, hwl e hf o
[yg— ——
METRIC SERIES CAGE DESIGN M } qu s
AXK, FNT SERIES A 7
o | | ] | ] |
. D, E, j, E, DE T 'fo, E, . N { d, - d d -1 d, D, -1~ D
\ ‘ L \ s/l
L] AN AN
h,— — b e
AXK FNT AS LS Ws.811 GS.811
(h1=1.0)
Load Ratings gg;:: Washer Dimensions Thin Heavy (LS) Heavy
Fatigue
sl;‘.““ Dot D Dw Ea E8 Famex Assembly [p i Static Load Limit Apv|\)’mx. Washer Designation
ia. Co ol t. 4 .4 D h Washer Approx. b a Washer Approx. b . . Approx.
¢ ¢ . 5LD ! ! Designation Wt Designation Wt smin- Shaft Housing Wt.
© Piloted Piloted
mm mm mm mm mm mm kN . kg mm mm mm mm kg mm mm kg mm mm kg
(D in in in in in in Ibf & i Ibs in in in in Ibs in in Ibs in in Ibs
6 6 19 2 169 18 03 6.37 143 0.001
02362 07480 00787 0.665 0307 ooz | PXKIBI9TN 1432 3215 0 20 0.002 6 19 10| psoerg | 0001
180 80 03 | e 582 156 150 2000 0.002 02362 | 07480 00394 0002
0.709 0315 0.012 1530 3510 : 0.004
8 8 21 2 186 96 03 834 211 0.001
03150 08268 0.0787 0732 0378 oz | AXKORITN 1870 4740 200 20000 0.002 N 7 10| poon 0.002 275 030 Lo 0008
200 100 03 767 191 0002 03150 | 08268 00394 0004 0.108 0012 0.009
- . » FNT-821 - . 1.85 20000 :
0.787 0.394 0.012 1720 4290 0.004
10 10 2 2 25 1.0 03 932 259 0.003
03937 09449 00787 083 0433 oo | AXKIO2 2100 5820 290 17000 0.007 10 » 10| asipe | 0003 275 050 s | 008
0.3937 0.9449 0.03%4 0.007 0.108 0.020 0018
230 120 03 ENT-1024 9.14 252 240 17000 0.002
0.906 0.472 0.012 2060 5670 ) 0.004
12 12 26 2 245 130 03 108 323 0.004
04724 10236 0.0787 0965 0512 0012 AXK1226 230 7260 340 15000 0.009 12 % 100 | o | 03 275 050 Ls12%5 0009
0.4724 1.0236 0.0334 0.007 0.108 0.020 0.020
250 140 03 | ENTgzs 992 290 275 15000 0.004
0.984 0.551 0.012 2230 6520 } 0.009
15 15 28 2 210 17.0 03 1n1 352 0.004
AXK1528 3.35 15000
05906 11024 00787 1.063 069 0012 2500 7910 0.009 5 % 1 10| s | 0003 275 050 st | 0010 275 00 | wesnos | Gse | 09100
. P 03| e . e 20 5000 T 05906 | 11024 | 06299 | 00334 0007 0.108 0020 0022 0.108 0012 - ’ 00220
1.063 0.669 0.012 . 2290 7040 ) 0.003
17 17 30 2 287 183 03 17 387 0.004
AXK1730TN 3.70 14000
0.6693 11811 0.0787 1.130 0721 0.012 2630 8700 0.009 17 30 18 1.00 STED 0.003 275 050 LS1730 0011 275 030 Ws1103 | GS.81103 0011
20 190 03 | e 108 18 . ot 0008 06693 | 11811 | 07087 | 003 0007 0.108 0020 0024 0.108 0012 ’ ’ 0024
1.142 0.748 0.012 : 2430 7820 : 0.009
20 20 35 2 340 220 03 128 454 0.006
AXK2035 4.40 12000
07874 13780 00787 1339 0866 0012 2880 10200 0.013 n - 7 10| s | 0005 275 050 g | 001 275 00 | wesnioe | Gseros | 001
30 20 03 138 507 0005 07874 13780 08268 | 0039 0011 0.108 0020 0031 0.108 0012 ’ ’ 0.031
iy " . FNTA-2035 . y 4.80 12000 . )
1.339 0.866 0.012 3100 11400 0.011 4
25 25 42 2 4.0 290 06 143 56.8 0.007 K
AXK2542 5.50 10000 g
0.9843 1.6535 0.0787 1614 1142 0.024 3210 12800 0.015 25 2 26 1.00 ASZR2 0.007 300 1.00 e 0021 3.00 0.60 R | ESETE 0.021
"o 270 06 | prase 180 53 o o700 0008 09843 | 16535 | 10236 | 00394 0015 0118 0039 0046 0.118 0024 ’ ’ 0.046
1614 1.063 0.024 : 4050 16900 : 0018
30 30 4 2 46.0 350 06 16.0 68.1 0.009
AXK3047 6.60 9000
11811 18504 0.0787 1811 1378 0024 3600 15300 0.020 20 o 2 10 | oy | 08 200 100 \sa0ar 0023 200 00 | wsios | Gsers | 098
60 20 06 | Fnaaon 186 324 ot 4900 0009 11811 1.8504 12508 | 0039 0018 0118 0039 0051 0.118 0.024 ’ ’ 0.051
1.811 1.260 0.024 : 4180 18500 ) 0.020
35 35 52 2 51.0 40.0 06 174 795 0.010
AXK3552 710 8100
13780 20472 00787 2008 1575 0024 3910 17900 0.022 5 52 7 100 | pomsy | 0009 350 100 \s | 0030 350 00 | wsanor | esene | 0%
510 370 05 | rarssm n7 1040 " a0 0010 13780 | 20472 | 14567 | 00394 0020 0138 0039 0.066 0.138 0024 ’ ’ 0071
2.008 1.457 0.024 : 4880 23400 | 0.022

Continued on next page.
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THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES, THRUST WASHERS v, - - D,— ‘« -, [ h—~| |-
e s e L T | SR
[ﬁ []Ic14.‘ l D, E, i E‘h D, E, -t E ;A T d, T T———- d, E[‘ 4-4- D
= i AR T
I

AXK FNT AS LS Ws.811 GS.811
(h1=1.0)
Load Ratings gg;:: Washer Dimensions Thin Heavy (LS) Heavy
Fatigue
Shaft Dt D [y Ea Eb lioms Assembly [p i Static Load Limit Approx. Washer Designation
Dia. Cu oil Wt. d b.d o h Washer Approx. h a Washer Approx. h ; - Approx.
c Co . oLl L 0 Designation Wt. Designation Wt. Zin Ps'lhitmd ’:’O'Iu:m: Wt.
llote lote:
mm mm mm mm mm mm kN . kg mm mm mm mm kg mm mm kg mm mm kg
LD in in in in in in Ibf 4 L Ibs in in in in Ibs in in Ibs in in Ibs
% 1] 60 3 580 450 06 271 1100 0.016
AXK4060 19 7000
15748 23622 0.1181 2283 1772 0024 6090 24700 0.035 0 60 2 10| asugo | 0012 350 100 LS00 0041 350 060 | wesnos | Gssios | 008
570 50 " T4 15 1320 o oo 0020 15748 23622 16535 00394 0026 0138 0039 0090 0.138 0024 ’ ’ 0.095
224 1693 0024 : 7080 29700 ’ 0044
45 45 65 3 630 500 06 290 1240 0.020
AXK4565 134 6500
17 25591 0.1181 2480 1.969 0024 6520 27900 0.084 p 65 p 10| psups | 0013 200 100 st 0052 200 060 | westios | Gssiog | 0054
530 70 06 P65 176 1720 s w0 0028 177 25591 18504 00394 0029 0.157 0039 0115 0.157 0024 ’ ’ 0119
2480 1.850 0.024 . 8450 38700 - 0053
50 50 70 3 68.0 550 06 308 1370 0.020
AXK5070 149 6000
1.9685 27559 0.1181 2671 2165 0024 6920 30800 0.044 50 n 52 10| s | 001 400 100 \sso0 | 00560 400 060 | weano | Gsgio | 0059
8.0 520 " NS00 379 1790 o1 w000 0026 1.9685 27559 20472 00394 0031 0.157 0039 0.1230 0.157 0024 ’ ’ 0130
2677 2047 0024 : 8520 40200 g 0057
55 55 ] 3 760 600 06 394 1950 0,026
AXKB578 205 5300
21654 30709 0.1181 2992 2362 0024 8360 43800 0.057 55 5 5 10 | psgrg | 0018 500 100 Lss | 00910 500 060 | wesnnt | osern | 009
%60 70 5 N s 540 s w200 Y™ 21654 30709 22041 00394 0040 0197 0039 0.2010 0.197 0024 ’ ’ 0.207
2.992 2204 0024 : 10900 57100 " 0073
60 60 85 3 830 65.0 06 445 2380 0.035 60 85 62 1.00 0.022 475 150 0102 475 1.00 0.106
AXK 27 4900 A L WS81112 | GS81112
23622 33465 0.1181 3.268 2559 0024 6085 10000 52600 0.077 23622 33465 24409 00394 SO85 | ) oag 0187 0059 S 0225 0.187 0039 A Gl 0.234
65 65 % 3 880 700 06 467 250 0.03 65 90 67 1.00 0023 525 150 0121 525 1.00 0125
25591 35433 0.1181 3.465 2756 0024 AXKES30 10500 57100 %8 1600 0.079 25591 35433 26378 ooss | A0 gon 0207 0059 LSE5%0 0267 0.207 opzg | WSBIE | GSAIS | oo
0 70 95 4 930 740 06 538 253 0.055
AXK7095 280 4400
27559 37402 01575 3661 2913 0024 12100 56900 0121 7 95 72 100 | pgygs | 0025 525 150 L7095 | 01280 525 100 [ wsgia | cssrne | 018
Y 730 06| eratoss 566 o w5 w0 0.057 27559 37402 28346 00394 0055 0207 0059 0.2820 0.207 0039 ’ ’ 0293
3661 2874 0024 i 15000 74900 " 0.126
75 75 100 4 980 790 06 55.1 266 0.058
AXK75100 294 4200
29528 39370 01575 3.858 3110 0024 12400 59800 0.128 5 % 7 10 | e | 007 575 150 Lyt | 01500 575 10 | wesns | oses | 0155
a0 780 06| rursioo % = w07 00 006 29528 39370 30315 00394 0060 0226 0059 03310 0.226 0039 ’ ’ 0382 )
1 1 ! x X X )
3.858 3071 0024 16100 84100 - 0141 Y
80 80 105 4 1030 840 06 564 219 0.092 k
AXK80105 308 4000 W
3.1496 41339 0.1575 4,055 3307 0024 12700 62700 0.203 80 105 82 100 | ogprgs | 0028 5.75 150 Lssolos | 01580 575 100 | wsgie | Gssiie | 0165
1030 830 06 | praaois N3 379 o 20 0062 3.1496 41339 3283 00394 0062 0226 0059 0.3480 0.226 0039 ’ ’ 0364
4.055 3.268 0024 " 16100 85200 ) 0137
85 85 110 4 1080 890 06 576 291 0.063 85 110 87 100 0.028 575 150 0166 575 1.00 0173
33465 43307 01575 4252 3504 ooz | AXKESTIO 12900 65400 a2 3800 0.139 3.3465 43307 34252 ooses | AN g0 0226 oose | SN0 g 0.226 oozg | VSB[ GSBINT | oy
% %0 120 4 1180 9.0 06 729 405 0.081 %0 120 92 100 0038 650 150 0245 650 1.00 0253
35433 47244 01575 4646 3701 o | AXKSOIZ 16400 91000 130 30 0.179 35433 a7 | 36220 ooses | AU g0y 0256 ose | S g 0.256 opzg | WSBIE | GSEME | e
100 100 135 4 1330 1050 06 902 552 0.106 100 135 1.00 0.050
AXK100135 564 3100 AS100135
39370 53150 01575 5236 4134 0024 20300 124000 0.234 39370 53150 00394 0110
110 110 145 4 1430 1150 06 932 591 0117 110 145 1.00 0.055 7.00 150 0373 7.00
AXK110145 590 2800 AS110145 LS110145
43307 57087 01575 5630 4528 0024 21000 133000 0.258 43307 5.7087 00394 0121 0276 0059 0822 0.276

Continued on next page.
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THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES, THRUST WASHERS b, - D, ‘« a

METRIC SERIES CAGEDESIGN * 19
AXK, FNT SERIES i

™
Cb:.:nCDT

m
'
o
m
I
i
a
o

=
=&
-

I:]W
|
5!

e —

7]
1

-

AXK FNT AS LS Ws.811 GS.811
(h1=1.0)
Load Ratings gg;:g Washer Dimensions Thin Heavy (LS) Heavy
Fatigue
S[:::ft Do De Dw Ea Ep Tamax, As§emh]y Dynamic Static Load Limit Ap\;\)ll;ox. Washer Designation
b ®n 0il 5 d D, di D hy \N_ashey Approx. h g W_ashe( Approx. h G 5 Approx.
c Co b Designation Wt. Designation Wt. Zin Shaft Housing Wt.
Piloted Piloted
mm mm mm mm mm mm kN . kg mm mm mm mm kg mm mm kg mm mm kg
(D in in in in in in Ibf & i Ibs in in in in Ibs in in Ibs in in Ibs
120 120 155 4 153.0 125.0 06 985 650 0126 120 155 1.00 0.059
AXK1201 63.5 2700 AS1201
4.7244 6.1024 0.1575 6.024 4921 0.024 215 22100 146000 0.278 4.7244 6.1024 0.0394 SIS 0.130
130 130 170 5 167.0 136.0 06 132 829 0198 130 170 1.00 0.074 9.00 150 0.065
AXK13017 787 2400 AS13017¢ LS13017(
51181 6.6929 0.1969 6.575 5.354 0.024 S 29700 186000 0.437 5.1181 6.6929 0.0394 SIETED 0.163 0.354 0.059 SIET 0143
140 140 180 5 1710 146.0 06 136 887 0221 140 180 1.00 0.078
55118 7.0866 0.1969 6.969 5.748 0.024 AXKLCE 30600 199000 828 20 0.487 55118 7.0866 0.03%4 CSLIED 0172
150 150 190 5 187.0 156.0 06 1m 944 0225 150 190 1.00 0.083
5.9055 7.4803 0.1969 7.362 6.142 0.024 (EUETED 31700 212000 862 20 0.496 5.9055 7.4803 0.03%4 CSETED 0183
160 160 200 5 197.0 166.0 06 146 1000 0.249 160 200 1.00 0.089
AXK1602( 89.9 2100 AS1602
6.2992 7.8740 0.1969 7.756 6.535 0.024 200 32800 225000 0.549 6.2992 7.8740 0.0394 SIETED 0.196
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THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES, THRUST WASHERS

Needle Roller Thrust Bearings, Assemblies, Washers

CAGE DESIGN

I \ H

DW» ‘k

a

- 1

-

—

e

2

i

45°

Y

t

METRIC SERIES
TP SERIES
r
Dcl i A
1
: D, &
o
Load Ratings gg;:g
Fatigue
SI;'i:f‘ Der De Dw Ea Ep Ta max. Asssmbly Dynamic Static Load Limit Ap\mﬂx.
u 0il )
® G '
mm mm mm mm mm mm kN ok kg
(i in in in in in in Ibf o i Ibs
15 15 23 2 31 2 TP1532-1 121 w“1 450 13000 0.006
18 18 31 2 29 2 1831 106 4 330 14000 0.005
2 2 3072 2 32 2 TP2035 153 514 570 12000 0.006
29 209 2 2 30 px) TP21320 920 201 285 13000 0.005
29 279 3 2 32 2 TP2234 885 286 275 13000 0.005
5 2% 2 2 ) 23 TP2542 162 662 6.9 10000 0.009
0 30 7 2 5 3 TP3047-1 179 786 820 9000 0010
3349 3349 4513 2 3 37 TP3M5A 935 33 485 9000 0.007
396 396 5824 3 56 a3 TP4058-1 292 120 129 7000 0.022
“ ] 6805 9 6 I TP4168 866 233 265 6000 0.104
2 2 62 3 57 ] TP4262 193 n4 7.00 7000 0023
s I 56 2 54 ] TP4556 9.90 396 380 7000 0.008
64 44 68 35 65 9 TP4668-2 22 182 193 6000 0.035
50 50 7 3 66 54 TP5070 294 129 142 6000 0.028
n 0 95 4 9 i TP7095 53 25 292 4000 0070

B-6-18 NEEDLE ROLLER BEARINGS

P w WSF
(h1=1.0)
Washer Dimensions Thin Heavy (WS) Heavy
Washer Designation
Washer Approx. Washer Approx. 5 Approx.
d D, dv oy m Designation Wt. h & Designation Wt. h (st Shaft Housing Wt
Piloted Piloted
mm mm mm mm kg mm mm kg mm mm kg
in in in in Ibs in in Ibs in in Ibs
15 32 1.00 W1532F 0.005
18 3 1.00 W1831F 0.004
25 a2 1.00 \W2542F 0.007 3.00 WS2542KF 0.021
70 95 3.00 WS7095F 0.075
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METRIC SERIES e CAGE DESIGN METRIC SERIES B CAGE DESIGN
1 1
FNTKF SERIES - TPKJL, —
TVK JL SERIES
D D E, E,
K= A
f f
d d
[ (RS S
Housing Piloting Shaft Piloting FNT Housing Piloting Shaft Piloting TVK TPK
N Speed Mounting Dimensi Contact Dimensi . Speed Mounting Dimensions Contact Di
Load Ratings : 3 —— — I Load Ratings ) 3 —— — I
Shaft d D B Assembly L\:::IKI;.liJr:it Rating Housing Piloting | Shaft Piloting Nominal Approx. Shaft d n 8 Assembly L\:::II?.?r:it Rating Housing Piloting | Shaft Piloting Nominal Approx.
Dia. Designation | Dynamic ‘ Static Co _ Hp Sel3) S, Held) Wt Dia. ! Designation | pynamic ‘ Static C ) Hy So8) Sp Hl3) Wt.
0il Ea Ev 0il Ea Ev
E3) | (e | (02 [ - - (o - -
mm mm mm kN a mm mm mm mm mm mm kg mm mm mm kN ad mm mm mm mm mm mm kg
w in in in Ibf @ | in in in in in in Ibs w in in in Ibf @ | in in in in in in Ibs
10 10 28 370 . 9.88 290 28 8 10 30 25 14 16.987
03037 11024 0146 FNTKF-1028 2220 6520 275 16000 1102 031496 039 1181 0988 0551 0.010 16.987 33 34 TVK1733JL 8.95 211 280 14000 33 15 17 35 30 2 0.011
13 13 30 370 101 313 30 n 13 32 21 17 226
05118 11811 0.146 FNTKF-1330 270 2040 3.00 15000 1181 0433 0512 1260 1063 0,669 0.011 226 40 36 TVK2340JL-3 1.8 431 4.35 11000 40 206 226 a2 36 28 0.016
15 15 32 3.7 108 348 32 13 15 34 29 19 307
FNTKF-1532 335 14000 0.012 307 4115 4.184 TPK3147JL-2 144 59.6 6.00 9000 LYA 287 307 491 43 34 0.024
0.5906 1.2598 0.146 & 2430 7820 1.260 0512 0.591 1.339 1142 0.748 =l
18 18 37 3.7 . 138 50.3 31 16 18 39 34 2 34
07087 1.4567 0146 FNTKF-1837 3100 1300 480 12000 1457 0630 0709 1535 1339 0866 0.017 34 514 36 TPK3451JL 145 616 6.20 9000 514 32 34 534 a7 38 0.023
23 23 44 370 . 180 753 44 21 23 46 Ly 21 38
0.9055 17323 0146 FNTKF-2344 14050 16900 805 9700 1732 0827 0906 1811 1614 1083 0.021 38 53 36 TPK3853JL 135 57.9 5.55 8000 53 36 38 55 49 a2 0.022
28 28 49 370 - 186 824 49 26 28 51 46 32
11024 19291 0.146 FNTKF-2849 4180 18500 8.65 8900 1.929 102 1102 2,008 1811 1260 0.024 38 58 48 TPK3858JL 247 95.8 9.35 8000 58 36 38 60 54 43 0.041
33 33 54 3.7 216 104 54 3 33 56 51 37 54
FNTKF- i 7900 0.029 K . X
1.2992 2126 0.146 B2 4860 23400 2126 1220 1.299 2.205 2,008 1.457 5 n 8 WL 4 R 157 6000 n 52 54 ™ " 80 0076
38 38 62 470 . 314 132 62 36 38 64 57 43 55.9
14961 24409 0.185 FNTKF-3862 7060 29700 14.6 7100 2441 1417 1496 2520 2244 1693 0.047 55.9 76 3584 TVK5676JL 185 96.6 9.00 6000 76 53.9 559 78 70 60 0.040
43 43 67 470 318 13 67 Ly 43 69 63 a7 60.4
FNTKF-4367 185 6400 0.051 X . . . X . X . .|
1.6929 26378 0.185 e 8500 38900 2638 1614 1.693 2n1 2480 1.850 604 8 38 WIEEEL 158 & 805 5000 ® B4 604 8 " 8 0851
48 48 72 470 - 319 1m 72 46 48 74 68 52
189 28346 0185 FNTKF-4872 3520 40200 191 5900 2835 1811 1.890 2913 2677 2047 0.056 60.4 780 36 TPK6078JL 206 14 15 5000 779 58.4 60.4 799 7 65 0.038
53 53 80 470 % 485 254 80 51 53 82 76 57 63.8
2.0866 3150 0.185 FNTKF-5380 10900 57100 263 5300 3150 2008 2087 3228 2992 2244 0.070 63.8 836 46 TPK6484JL 299 m 133 5000 836 61.8 638 85.6 il 69 0.054
676 67.6 92 54 TVK6892JL-1 347 175 19.0 5000 92 65.6 67.6 94 86 74 0.086
s 736 896 36 TPK7490JL 17 56.7 5.45 5000 89.6 ne 736 916 85 78 0.041
b 110 1322 43 | TPK110132JL-1 229 131 116 3000 1322 108 110 134.2 126 116 0.091
(1) To be measured under a 2.0 kN (450 Ibf) load. (1) To be measured under a 2.0 kN (450 Ibf) load.
(2) ra = 0.500 mm max. (0.0197 in max.). (2) ra =0.500 mm max. (0.0197 in max.).
(3) Se=d-2mm, He=D+2mm (3) Sc=d-2mm, He=D+2mm
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METRIC SERIES e CAGE DESIGN METRIC SERIES B — CAGE DESIGN
1 1
FNTK SERIES TPK J,
ra ? TVK J SERIES o %
a a
(=) (=)
D l D l En Eh
K, K,
D, ! 0, f
[ S [ 8.
Housing Piloting Shaft Piloting FNT Housing Piloting Shaft Piloting TVK TPK
5 Speed Mounting Di i 5 Speed Mounting Di
Load Ratings . . i i Load Ratings . . i i
Shaft Da1 D B Assembly " LFa;'{'_‘E_‘ Rating Housing Piloting | Shaft Piloting Conlskltn?':m:?smns Approx. Shaft b b 5 Feeomlily ng LFatle'jE't Rating Housing Piloting | _ Shaft Piloting c“"‘ﬂﬁ‘n?r:mgz‘s“’"s e
i e oad Limi d i oad Limi
Dia. Designation | Dynamic | Static Cu - Hp Scld) Sp Held) Wt Dia. o ! Designation | Dynamic | Static G o Ho Sola) Sp Hol®) Wt
i i
EN | 3 | (1) c | ¢c = = Es Es c [ ¢ = = E Es
mm mm mm kN P mm mm mm mm mm mm kg mm mm mm kN o mm mm mm mm mm mm kg
(D in in in Ib & (i in in in in in in Ibs (D in in in Ib & (i in in in in in in Ibs
12 12 28 2850 988 290 28 105 12 295 25 14 25
FNTK-122¢ 275 16000 0.007 25 395 33 TVK2! 16 541 .10 11000 395 235 36 26 0.012
0.4724 1.1024 0.1122 8 2220 6520 1102 0.413 0.4724 1161 0.9843 0.5512 S B
15 15 30 28501 101 313 30 135 15 315 21 17 258
FNTK-1 3.00 15000 0.008 258 a2 2784 TVK2642. 146 571 .65 11000 L3 243 31 21 0.013
0.5906 11811 0.1122 30 2210 7040 1181 0.531 0.5906 1.240 1.063 0.6693 Bz B
17 17 32 28501 2 108 348 32 155 17 335 29 19 337 R
06693 1.260 01122 FNTK-1732 2830 2820 335 14000 1260 0610 06693 1319 11817 0748 0.008 337 482 2784 TVK3448J-1 156 66.2 6.15 9000 482 322 45 35 0.014
20 20 37 2,851 g 138 50.3 37 185 20 385 34 22 35 R
0.7874 1.4567 0.1122 ER2027 3100 11300 480 12000 1.457 0.728 0.7874 1.516 1.3386 0.8661 ootz * 5 28 WL 138 512 5 5000 5 38 e 3 oo17
25 25 a4 28501 180 753 a4 235 25 455 Ll 21 38
FNTK-2544 8.05 9700 0.015 38 52 28 TV 2J-1 139 585 5.90 8000 52 365 48 39 0.015
0.9843 17323 0.1122 5 4050 16900 1732 0.925 0.9843 1791 16142 1.063 ka2l
30 30 49 28501 y 186 824 49 285 30 505 46 32
11811 1.9291 0.1122 ENTRELS 4180 18500 865 8500 1.929 1122 11811 1.988 181 1.260 0018
35 35 54 2851 % 216 104 54 335 35 55.5 51 31
1.378 2126 0.1122 AL 4860 23400 1 7500 2126 1.319 1.378 2185 20079 1.4567 0oz
40 40 62 3850 314 132 62 385 40 63.5 57 43
FNTK-4062 14.6 7100 0.035
15748 2.4409 0.1516 06 7060 29700 244 1516 15748 2,500 224m 1.6929
45 45 67 3.8501 378 173 67 435 45 68.5 63 47
FNTK-4567 185 6400 0.039
1717 26378 0.1516 = 8500 38900 2638 173 17717 2697 2480 1.850
50 50 2 3.8501 g 319 179 2 485 50 735 68 52
1.9685 2.8346 0.1516 ENTRSZ 8520 40200 191 5500 2835 1.909 1.9685 2.89% 26772 2.0472 0042
55 55 80 3.8501 g 485 254 80 535 55 815 76 57
21654 3.150 0.1516 AIERED 10900 57100 %3 5300 3.150 2.106 2.1654 3.209 29921 2.2441 0053
(1) To be measured under a 2.0 kN (450 Ibf) load. (1) To be measured under a 2.0 kN (450 Ibf) load.
(2) ra=0.500 mm max. (0.0197 in max.). (2) ra =0.500 mm max. (0.0197 in max.).
(3) Sc=Dc1-1.5mm, He=D+1.5mm (3) Sc=Dc1-1.5mm, He=D+1.5mm
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METRIC SERIES ~ — g0 ~— CAGE DESIGN METRIC SERIES ~ — 5o ~— CAGE DESIGN
FNTF SERIES TPKL,
=5 TVK L SERIES =5
De De E E,
H
T ' T
d d
Housing Piloting Shaft Piloting FNT Housing Piloting Shaft Piloting TVK TPK
. Speed Mounting Dimensi Contact Dimensi . Speed Mounting Dimensi Contact Dimensi
Load Ratings q 2 8 Load Ratings q 3 g
Shaft d D By Assembly & LFES{I}E_ Rating Housing Piloting | Shaft Piloting Nominal Approx. Shaft | 0 s Assembly g LFES{I}E_ Rating Housing Piloting | Shaft Piloting Nominal Approx.
Dia. Designation | Dynamic ‘ Static | C“'m“ ol Seld) & Hol3) . . Wt. Dia. © ! Designation | pynamic ‘ Static oacu mit ol Seld) & Held) . . Wt.
i i
E13) | (c12) | (0 c | o - - : 8 c | G - - : *
mm mm mm kN P mm mm mm mm mm mm kg mm mm mm kN o mm mm mm mm mm mm kg
(D in in in Ib & (i in in in in in in Ibs (D in in in Ib & (i in in in in in in Ibs
10 10 26 28501 9.88 290 26 85 10 215 25 14 181
039 1024 0112 FNTF-1026 2220 6520 275 16000 1024 0335 0394 1083 0.988 0551 0.006 181 316 28 TPK1832L 870 211 260 14000 181 331 30 2 0.008
13 13 28 28501 101 313 28 15 13 295 21 17 2
FNTF-132 3.00 15000 0.007 2 Ly 28 TPK2241L 15.0 594 .90 10000 2 425 38 28 0.015
0512 1.102 0.112 32 2270 7040 s 1.102 0.453 0512 1161 1.063 0.669 B
15 15 30 28501 108 348 30 135 15 315 29 19 29
0.591 1181 0.112 UAEED 2430 7820 83 14000 1181 0.531 0591 1.240 1.142 0.748 0.008 » s 38 WLERES u1 %08 980 8000 » 508 “ * 0022
18 18 35 28501 . 138 50.3 35 165 18 365 34 22 301 K
0709 1378 0112 FNTF-1835 3100 11300 4.80 12000 1378 0650 0700 1437 1339 0866 0.011 301 455 2784 TPK3046L-3 137 55.9 520 9000 301 4 43 35 0.014
23 23 a2 2851 180 753 a2 215 23 435 Ll 21 305
FNTF-2342 8.05 9700 0.014 305 55.68 53 TPK3156L 407 135 154 8000 305 5718 53 38 0.050
0.906 1.654 0.112 2 4050 16900 1654 0.846 0.906 173 1614 1.063 skl
28 28 a7 28501 % 186 824 a7 265 28 485 46 32 329
1102 1.850 0112 FNTF-2847 4180 18500 8.65 8900 1850 1043 1102 1.909 1811 1260 0.017 329 531 2784 TVK3353L 208 101 105 8000 329 546 52 39 0.020
33 33 52 28501 216 104 52 315 33 535 51 31 314
1209 2087 0112 FNTF-3352 1860 23400 1m1 7900 2047 1240 1299 2106 2008 1457 0.019 314 573 2784 TVK3757L 219 110 15 7000 374 588 56 a4 0.023
38 38 60 38501 . 314 132 60 365 38 61.5 57 43 57
149 2362 0.152 FNTF-3860 7060 29700 14.6 7100 2362 1437 149 2421 2088 1693 0.033 57 n 2784 TVKS771L 16.8 85.6 8.60 6000 57 725 70 61 0.020
43 43 65 38501 378 173 65 fns 43 66.5 63 47 63
FNTF- 185 6400 0.038 63 78 28 TVK6378L 15.7 80.1 8.05 5000 63 795 76 68 0.023
1.693 2,559 0.152 = 8500 38900 2559 1.634 1693 2618 2480 1.850 6378
48 48 70 3.85(1 319 179 70 465 48 ns 68 52
1.890 2.756 0.152 U 8520 40200 191 5500 2.756 1.831 1.890 2815 2677 2047 o0
53 53 78 3.85(1 3 485 254 78 515 53 795 76 57
2.087 3. 0.152 AL 10900 57100 %3 5300 307 2.028 2087 3.130 2992 2244 0053
(1) To be measured under a 2.0 kN (450 Ibf) load. (1) To be measured under a 2.0 kN (450 Ibf) load.
(2) ra = 0.500 mm max. (0.0197 in max.). (2) ra =0.500 mm max. (0.0197 in max.).
(3) Se=d-1.5mm, He=Dc+1.5mm (3) Sc=d-1.5mm, He=Dc+1.5mm
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U US G B, B, ho h
- =
METRIC SERIES 1 i _ ull
——
D Deiff— TEE DD, 1 E, E, d,—p-d d qr d
I Yy Yy
AX Thin series AX Thick series CP Thin series CP Thick series
Shatt Bearing Dimensions Bearing Designation pra— poatetings Fatigue Speed Washer Dimensions P Washer Designation Washer P Shaft
Dia % . Dynamic ‘ Static Load Limit Ran:ng RXRO . Desi nati h ‘;‘:/ltsm Di:
D D . B B Thin Thick c | ¢ . ul d d h Thin Thick REEED
mm mm mm mm mm ko KN - nm nm nm ko nm ke
G in in in in in Ibs Ibt 4 i in in in Ibs in Ibs LD
5 5 13 109 63 23 AX513 0001 30 570 0790 25000 5 124 08 0001 cP513 5
0197 0512 043 025 0091 0002 670 1280 i 0197 0488 0032 0002
5 13 109 63 35 AX35513 0002 30 570 079 25000 5 124 20 0002 cP2513
0197 0512 043 025 0138 0004 670 1280 i 0197 0488 0079 0004
6 6 1 ng 13 23 AX614 0001 315 635 0880 22000 6 134 08 0001 CP614 6
023 0551 047 029 0091 0002 710 130 ; 0236 0528 0032 0002
6 1 19 13 35 AX35614 0.002 315 635 0880 22000 5 134 20 0002 cP2614
023 0551 047 029 0138 0004 710 1430 ; 023 0528 0079 0004
7 7 15 129 83 23 AXT15 0002 355 760 105 22000 7 144 08 0001 P71 7
0276 0591 051 033 0091 0004 500 1710 | 0276 0567 0032 0002
7 15 129 83 35 AX35715 0.003 355 760 10 22000 7 144 20 0002 CP2715
0276 0591 051 033 0138 0007 800 1710 | 0276 0567 0079 0004
8 8 1 139 93 23 AX816 0.002 37 830 s 22000 8 154 08 0001 cP8 16 8
0315 0630 055 037 0091 0004 830 1870 : 0315 0606 0032 0002
8 16 139 93 35 AX35816 0003 ) 830 s 22000 8 154 20 0002 cP2816
0315 0630 055 037 0138 0007 830 1870 : 0315 0606 0079 0004
9 9 ] 19 103 23 AX917 0.002 a5 950 . 19000 9 164 08 0001 P17 9
0354 0669 059 041 0091 0004 910 2140 | 0354 0646 0032 0002
9 7 149 103 35 AX35917 0.004 a5 950 130 19000 9 164 20 0002 cP2917
0354 0669 059 041 0138 0009 910 2140 ; 0354 0646 0079 0004
10 10 2 186 120 40 AX21022 0007 500 1090 0 15500 10 215 20 0.002 cP21022 10
039 0866 073 047 0.158 0015 1120 2450 : 039 0847 0079 0004
2 2 2% 26 150 28 AX1226 0.006 690 170 230 13000 12 255 08 0003 CP1226 CPN21226 20 0006 12
0472 1024 089 059 0110 0013 1550 3980 ; 0472 1004 0032 0007 0079 0013
12 % 25 150 a0 AX41226 0010 690 170 230 13000 12 255 20 0.006 cP21226
0472 1024 089 059 0.158 0022 1550 3980 : 0472 1004 0079 0013
13 13 2% 26 150 28 AX1326 0006 690 1770 230 13000 13 %5 08 0.002 CP1326 13
0512 1024 089 059 0110 0013 1550 3980 ; 0512 1004 0032 0004
13 2% 25 150 40 AX21326 0010 690 1770 230 13000 13 %5 20 0.006 CP213%
0512 102 089 059 0.158 0022 1550 3980 - 0512 1004 0079 0013
15 15 2 215 170 28 AX1528 0.007 740 200 255 11500 15 215 08 0003 CP1528 CPN21528 20 0006 15
0591 1102 097 067 0110 0015 1660 2500 ; 0591 1083 0032 0007 0079 0013

Continued on next page.
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UNITIZED THRUST BEARING TYPE AX B, B, h h
- . -
METRIC SERIES - —1 _ 1
T M
DT— - TEa Do, { E[Ea d, - d d, M d
7 L A vy Yy
in series ick series in series ick series
AX Thi AX Thick CPTh CP Thick
Shatt Bearing Dimensions Bearing Designation pra— poatetings Fatigue Speed Washer Dimensions P Washer Designation Washer P Shaft
Dia % . Dynamic ‘ Static Load Limit Ran:ng RXRO . Desi nati h ‘;‘:/ltsm Di:
D D . B B Thin Thick c | ¢ . ul d d h Thin Thick REEED
mm mm mm mm mm ko KN . mm mm mm ko mm kg
G in in in in in Ibs Ibt 4 i in in in Ibs in Ibs LD
15 15 2 16 170 20 AX41528 0009 140 2000 255 11500 15 25 20 0.006 CP21528
0591 1102 097 067 0.158 0020 1660 2500 ; 0591 1083 0079 0013
7 17 30 %5 190 28 AX1730 0008 780 200 250 10500 17 295 08 0003 CP1730 CPN 71730 70 0025 7
0669 1.181 105 075 0110 0018 1750 4950 ! 0669 1161 0032 0007 0276 0055
7 0 %56 190 20 AX41730 0010 780 20 260 10500 17 295 20 0007 CP21730
0669 1181 105 075 0.158 0022 1750 4950 ! 0669 1161 0079 0015
19 19 2 6 210 28 AX1932 0.009 800 230 200 10000 19 315 08 0.004 CP1932 19
0748 1.260 113 083 0110 0020 1800 5240 : 0748 1240 0032 0009
19 2 256 20 40 AX21932 0013 800 2530 200 10000 19 315 20 0.009 cP21932
0748 1.260 113 083 0.158 0029 1800 5240 ; 0748 1240 0079 0020
2 ) 35 36 20 50 AX52035 0018 1180 3900 0 9000 2 u5 30 0013 CP3035 | CPN32035 30 0013 2
0787 1378 12 087 0197 0040 2650 8770 : 0787 135 0.118 0029 0118 0029
5 » 2 374 277 28 AX 2542 0012 1330 2900 550 7500 % as 08 0005 CP2542 CPN 32542 30 0019 %
098 1650 147 109 0110 0026 2990 11000 i 0984 1634 0032 0011 0118 0082
2 @ 374 7 50 AX52542 0025 1330 29.00 550 7500 » as 30 0019 P32 42
0984 1650 147 109 0197 0055 2990 11000 - 0984 1634 0118 0042
2 7 “ 156 300 28 AX2184 0012 1370 52,00 590 200 2 ] 08 0006 cP27 44 7
1,063 1732 156 118 0110 0026 3080 11700 i 1,063 1721 0032 0013
) ) P 24 327 28 AX3047 001 1450 5.00 645 5500 30 165 08 0006 cP3047 CPN 53047 50 0037 3
1181 1850 167 129 0110 0031 3260 12800 i 1.181 1831 0032 0013 0197 0082
B ] 24 27 50 AX53047 0029 1450 5.00 645 5500 30 5 30 0022 CP33047
1181 1850 167 129 0197 0064 3260 12800 i 1181 1831 0118 0049
3 3 52 190 372 28 AX3552 0019 18.90 80.00 955 5500 35 515 08 0007 CP3552 CPN 33552 30 0027 3
1337 200 193 147 0110 0042 1250 18300 : 1378 2028 0032 0015 01 0.060
3% 52 190 312 50 AX53552 0035 18.90 80.00 965 s500 35 515 30 0026 CP3355 3
1337 2007 193 147 0197 0077 4250 18300 : 1378 2028 0118 0057
3% 5 190 312 28 AX3553 0019 18.90 80.00 965 s500 35 525 08 0007 CP3553
1337 2087 193 147 0110 0082 4250 18300 ; 1378 2067 0032 0015
35 53 190 312 50 AX53553 003 18.90 .00 955 5500 35 525 30 0027 CP33553
1337 2087 193 147 0197 0079 1250 18300 : 1378 2067 0118 0060

Continued on next page.
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UNITIZED THRUST BEARING TYPE AX B, B, h
- e -] [
METRIC SERIES - —1 - N
‘ M
D T— - T E, Do, { E[Ea d~{-d d Hf o
y o y v -
AX Thin series AX Thick series CP Thin series CP Thick series
Shatt Bearing Dimensions Bearing Designation pra— poatetings Fatigue Speed Washer Dimensions P Washer Designation Washer P Shaft
Dia % . Dynamic ‘ Static Load Limit Ran:ng RXRO . Desi nati h ‘;‘:/ltsm Di:
D D . B B Thin Thick c | ¢ . ul d d h Thin Thick REEED
mm mm mm mm mm ko KN - nm nm nm ko nm ke
G in in in in in Ibs Ibt 4 i in in in Ibs in Ibs LD
® ) 60 59 30 28 AX 4060 0024 2040 9600 . 5000 ) 595 08 0009 CP 4060 CPN 34060 30 003 ®
1567 2362 216 169 0110 0053 159 21600 : 1575 233 0032 0020 0118 0075
) 60 549 230 50 AX54060 0086 2040 9600 . 5000 ) 595 30 0034 CP34060
1557 2362 216 169 0197 0.101 159 21600 : 1575 2343 0118 0075
5 5 65 599 ) 28 AX 4565 0025 2180 109 125 4500 5 604 08 0010 CP 4565 CPN34565 30 0037 s
1772 2559 23 189 0110 0055 2900 24500 ; 172 2535 0032 002 0118 0082
5 65 599 80 50 AX54565 0050 2180 109 125 4500 5 604 30 0037 CP34565
1772 2559 23 189 0197 0110 2900 24500 ; 172 2535 0118 0082
50 50 7 6.7 533 28 AX5070 0026 250 18 . 2000 50 594 08 0on CP5070 50
1969 2756 259 210 0110 0057 5060 26500 - 1.969 2732 0032 0024
50 7 657 533 50 AX55070 0055 250 18 125 000 50 69.4 30 0040 CP35070
1.969 2756 259 210 0197 0121 5060 26500 i 1.969 2732 0.118 0088
55 55 78 75 584 28 AX5578 0034 2850 160 188 2500 55 774 08 001 CP5578 55
2165 3071 285 230 0110 0075 6410 36900 : 2165 3087 0032 0031
55 78 725 584 60 AX65578 0089 2850 160 188 2500 55 774 20 0069 CP455T78
2165 3071 285 230 023 0.196 6410 36900 : 2165 3007 0158 0152
60 60 85 72 635 60 AX 66085 0106 3150 193 e 2500 60 3 20 0083 CPa608ES 60
2362 3307 312 250 023 0234 7080 43400 ! 2362 3319 0158 0183
& & ) 02 685 35 AX 356590 0059 3350 20 7 200 65 83 15 0033 CP1,56590 6
2559 3503 33 270 0138 0130 7530 47200 i 2559 3516 0059 0073
65 % 82 685 60 AX 66590 0114 3350 20 7 2200 65 893 0 0088 CP 46590
2559 3503 33 270 0236 0251 7530 47200 : 2559 3516 0158 0194
[ 0 9% 892 735 35 AX3570%5 0061 350 P 250 2000 ) 3 15 003 CP 157095 CPN 47095 10 0033 )
2759 3740 351 289 0138 0135 7760 50100 i 2756 3713 0059 0075 0.158 0205
n 9% 892 75 60 AX67095 0120 350 m 250 2000 7 u3 40 0093 CPaT0%5
2759 3740 351 289 0236 0265 7760 50100 i 2756 3713 0158 0205
75 75 100 92 785 35 | AX3575100 0065 36.00 20 0 2900 5 23 15 007 | CP1575100 5
2953 3937 37 309 0138 0.143 3090 54000 ; 2953 3909 0059 0082
75 100 %2 785 60 AX675100 0127 3600 20 70 2900 75 293 20 0099 CP 475100
2953 3937 37 309 0236 0280 3090 54000 : 2953 3909 0158 0218
80 ) 105 992 85 35 | AX3580105 0069 3650 253 254 700 80 1043 15 0039 | CP1580105 80
3150 413 391 329 0138 0152 8210 56900 - 3150 4106 0059 0086
8 105 992 835 60 AX 680105 0134 3650 %3 254 100 ) 1043 20 0104 CP 480105
3150 213 391 32 0236 0295 8210 56900 i 3150 4106 0158 0229
85 85 10 1042 885 35 | AX3585110 0078 3800 m 204 2600 85 1093 15 007 | CP1585110 8
3307 a3 410 348 0138 0172 8540 60700 i 3307 4303 0059 0104

Continued on next page.
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UNITIZED THRUST BEARING TYPE AX B, B, h h
- . -
METRIC SERIES - —1 _ 1
T M
D T— - TEa DD, {} E[Ea d - d d, H d
L E— ¥ ¥y
AX Thin series AX Thick series CP Thin series CP Thick series
Shatt Bearing Dimensions Bearing Designation o poatetings Fatigue Speed Washer Dimensions i Washer Designation Washer P Shaft
Dia % X Dynamic ‘ Static Load Limit Ran:ng RXI( X Desi n ,. h Wltl Dia
Dar ) Ea B B Thin Thick c | ¢ . ul d d h Thin Thick SRS
mm mm mm mm mm ko KN . mm mm mm ko mm kg
G in in in in in Ibs Ibt 4 i in in in Ibs in Ibs LD
85 85 10 1042 885 60 AX 685110 0142 3800 m 204 2600 85 1093 20 0an CP485110
3307 a3 410 348 0236 0313 8540 60700 - 3307 4303 0158 0245
) %0 120 1129 %2 45 | AX45%0120 0117 59,00 360 o 200 ) 188 15 002 | CP15%0120 %
3543 a7 445 37 0177 0258 13300 80300 | 3543 4677 0059 0115
) 120 1129 02 80 AX8%0120 0238 59,00 360 "o 2400 ) 188 50 0173 CP590120
3503 4 445 37 0315 0525 13300 80300 | 3543 4677 0197 0381
100 100 135 1213 1042 90 AX 9100135 0364 73.00 190 526 2100 10 1338 60 02m CP6 100135 100
3937 5315 501 a0 0350 0803 16400 110000 : 3937 5268 0236 0611
10 0 5 1373 m2 45 | AX45110145 0168 77.00 550 512 2000 10 1438 15 0075 | CP15110145 0
2331 5709 541 450 0177 0370 17300 124000 : a3 5661 0059 0165
10 5 1313 2 ) AX9110145 0393 77.00 550 512 2000 10 1438 60 0300 CP6 110145
2331 5709 541 450 0350 0867 17300 124000 i 4331 5661 023 0662
120 120 155 13 1242 a5 | AX45120155 0182 80.00 590 602 180 120 1538 15 0081 | CP15120155 120
am 6102 580 189 0177 0401 18000 133000 i a7 6,055 0059 0179
120 155 173 1242 90 AX9120155 0424 80.00 590 602 1800 120 1538 60 0323 CP 6120155
a7 6.102 580 489 0350 0935 18000 133000 : a 6,055 0236 0712
130 130 1 1610 1350 10 AX11130170 | 0,660 106 70 s 1700 130 1687 70 0480 CP7130170 130
5118 6693 634 532 0433 1.455 23800 160000 ; 5118 6642 0276 1,058
140 100 180 Mo 1450 90 AX11140180 | 0670 m m 157 1600 10 1787 70 0500 CP7140180 10
5512 7087 673 571 0350 1477 25000 173000 : 5512 7035 0276 1103
150 150 190 1810 1550 90 AX111501%0 | 0710 115 80 182 1500 150 1887 70 0530 CP7 150190 150
5906 7480 713 610 0350 1,566 25900 187000 - 5906 7429 0276 1169
160 160 200 1910 1650 90 AX11160200 |  0.760 118 870 . 1400 160 1987 70 0560 CP7 160200 160
6299 7874 75 650 035 1676 26500 196000 : 6299 7823 0276 1235
170 1 25 270 1750 120 AX12170215 | 1000 165 1160 13 1300 1 2135 70 0.700 CP7170215 m
6693 8465 815 689 0472 2205 37100 261000 6693 8406 0276 1544
180 180 25 270 1850 120 AX12180225 | 1050 173 1250 » 1200 180 235 70 0735 CP7180225 180
7087 8858 854 728 0472 2315 38900 281000 7087 8799 0276 1621
190 190 20 7320 1960 139 AX14190240 | 1400 230 1650 " 1200 190 283 80 0950 CP 8130240 190
7480 9.449 913 2 0547 3087 51700 371000 7480 9382 0315 2085
200 20 250 %20 2060 139 AX14200250 | 1500 239 1730 5 100 200 283 80 1000 CP 8200250 20
7874 9843 953 811 0547 3308 53700 339000 7874 9776 0315 2205
P 2 2 %20 260 139 AX12220270 | 1500 28 1850 15 1000 20 2683 80 1100 CP 8220270 2
8661 10630 1032 890 0547 3528 55800 416000 8661 10563 0315 2426
20 20 300 2860 260 19 AX15200300 | 2300 20 20 175 a0 20 2985 90 1600 CP9 240300 20
9449 1811 1126 969 0587 5072 62900 504000 9449 1175 0354 3528
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Needle Roller Thrust Bearings, Assemblies, Washers

CYLINDRICAL ROLLER THRUST BEARINGS CONSTRUCTION BEARING THRUST WASHERS
AND THEIR COMPONENTS BASIC DESIGNS SHAFT WASHERS AND HOUSING WASHERS
METRIC SERIES REFERENCE STANDARDS ARE: Cylindrical roller thrust bearings of dimension series 811 and 812 Shaft washers of types WS.811 and WS.812, as well as housing

Cylindricalroller thrustbearings provide rolling bearing arrangements
that accommodate high-dynamic axial loads. The simple geometry
of the bearing components allows the use of many design
arrangements. As an example, for less demanding applications, it
is possible to combine metric series, thrust cylindrical roller and
cage assemblies, including the metric series heavy thrust washers
(LS, CPR) and even the metric series thin thrust washers (AS, CP).
These two thrustwashertypes are more commonly used with thrust
needle roller and cage assemblies. Thrust cylindrical roller and
cage assemblies also can be used without bearing thrust washers
if the adjacent machine components can be prepared to serve as
suitable raceways.

Cylindrical roller thrust bearings may be used where the load
carrying capability of thrust needle roller and cage assemblies is
insufficient. Also, the bearings can accommodate high-dynamic
and static axial loads in one direction, but they are not suitable to
transmit radial loads.

811, 812 Series
Cylindrical roller thrust bearings

I I

K.811,K.812 AXZ, ARZ
Thrust cylindrical roller and cage assemblies

® |S0 104 - rolling bearings — thrust bearings — boundary
dimensions, general plan.

® S0 199 - rolling bearings — thrust bearings —
tolerances.

@ DIN 616 — rolling bearings — general plan for boundary
dimensions.

® DIN 722 - rolling bearing — thrust cylindrical roller bearings —
single direction.

Unitized cylindrical roller thrust bearing

AR WS.811, WS.812

GS.811, GS.812

comprise a thrust cylindrical roller and cage assembly (K), a shaft
washer (WS) and a housing washer (GS). Providing the backup
surfaces can be hardened and ground, they can be used as
raceways for the cylindrical rollers of the thrust cylindrical roller
and cage assembly resulting in a compact bearing arrangement.

Series AR is available with thin or thick CP washers or heavy CPR
thrust washers.

Thrust bearing types AXZ and ARZ each have two thrust washers
retained by an integral cap — giving protection against the entry of
dirt and metal particles, while helping to retain the lubricant.

CAGE DESIGNS

Metric series 811 and 812 cylindrical roller thrust bearings use
molded cages of glass-fiber reinforced-nylon 6/6 (suffix TVP) or
machined cages of light metal (suffix LPB). The cages are designed
to be piloted on the shaft. The reinforced nylon cages can be used at
temperatures up to 120° C (250° F) continuously for extended periods.
When lubricating these bearings with oil, it should be ensured
that the oil does not contain additives detrimental to the cage
over extended life at operating temperatures higher than 100° C
(212° F). Also, care should be exercised that oil change intervals are
observed as old oil may reduce cage life at such temperatures.

The rolling elements of the AR series thrust bearings are retained
and guided in radial pockets within the cage. The cage is retained
in relation to the thrust washer by means of a retaining cap. The
design of a one-piece steel cage employs a special curvature that
guides the rolling elements, by their ends, along their centerlines.

In addition, this special curvature gives the steel cage great
rigidity, while providing maximum lubricant space. This unitized
assembly of components facilitates installation and provides a high-
axial load capacity while occupying only minimal space.

washers of types GS.811 and GS.812, are components of the metric
series cylindrical roller thrust bearings of series 811 and 812. They
are made of bearing-quality steel —with hardened, precision- ground
and lapped-flat raceway surfaces. The tolerances of the thrust
bearing bore and outer diameter shown in Table B6-9 and Table
B6-10 (see next page) apply to shaft-piloted and housing-piloted
metric series washers.

HEAVY THRUST WASHERS (LS), THIN THRUST
WASHERS (AS)

These thrust washers are more frequently used with thrust needle
roller and cage assemblies of metric series FNT or AXK. They
also are suitable for use with the thrust cylindrical roller and cage
assemblies K.811. The heavy thrust washer of series LS are made
of bearing-quality steel — hardened and precision-ground on the
flat raceway surfaces. The bore and outer diameters of the heavy
thrustwashers are not ground. Therefore, when used with K.811type
assemblies, they are only suggested where accurate centering is
not required. The thin thrust washers of series AS may be used in
applications where the loads are light. Both types of these washers
are listed in the tabular part of the metric series thrust needle roller
and cage assemblies section.

THIN/THICK (CP) AND HEAVY (CPR) THRUST WASHERS

The washer incorporated in the AR series thrust bearing is made
from hardened bearing steel and forms one of the raceways for the
rolling elements. The opposing raceway is generally provided by a
separate thrust washer of similar design supplied by JTEKT. When
the AR series thrustbearing is piloted by the revolving part, the thrust
washer must be piloted by the stationary part and vice versa. If the
revolving part and the stationary part are noticeably eccentric to
each other, the thrust bearing with integral washer must — without
exception — be piloted by the revolving part.

Unitized thrust bearing assemblies Shaft washers Housing washers AR series cylindrical roller thrust bearings with a thin washer are )
of minimal thickness and provide excellent economy. They should "¢ second raceway for the rolling elements may also be formed by
A, Fig. B6-3. Types of metric series cylindrical roller thrust bearings and their components be considered whenever the degree of support and rotational the face of a shoulder or aninserted washer - provided these have

A accuracy requirement allow. the correct hardness and geometrical dimensions.

>

Suffixes
LPB Machined light metal window-type cage.
TVP Molded window-type cage of glass reinforced nylon.
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DIMENSIONAL ACCURACY Table B6-12. AR Series thickness and axial run-out tolerances The backup surfaces for the shaft washers WS.811 and WS.812
Bore Dcl Thickness Tolerance Axial run-out as well as the housing washers GS.811 and GS.812 of cylindrical
Thetolerances for the metric series cylindrical roller thrust bearing The tolerances for the bore and outer diameter of series AS thrust > | < Max. | Min. Max. roller thrust bearings must be square with the axis of the shaft.
bore and outer diameter shown in Table B6-9 and B6-10 apply to washers are shown in Table B6-11 below. The tolerances for the mm um um Equally important, the raceway or the surface backing the thrust
shaft-piloted washers of series WS.811 and WS.812, as well as  bore and outer diameter of series LS thrust washers are given in Needle thrust " gg *gg gg;} gg;: washer must not be dished or coned. The permissible limits of the
housing-piloted washers of series GS.811 and GS.812. Tolerances Table B6-13 on page B-6-37. Bore inspection procedures for thin bearings (thin) %0 120 450 602 | 302 squareness and dishing or coning are shown in figures below. When
for the bore diameter of series K.811 and K.812 thrust assemblies thrust washers (AS) and heavy thrust washers (LS) are given on 60 430 300 | 200 using the thin (AS) thrust washers the cylindrical rollers of the thrust
are given on page B-6-38. page B-6-8. ’l:‘:::;z;h(?lﬁk) 60 90 150 502 | 252 | Quality cage assembly must be supported over their entire length.
P . . - - 90 120 +50 -502) 302
Table B6-9. Tolerances of cylindrical roller thrust bearings - shaft piloted washer - metric series HP_| HSP . )
120 +50  -60[-50] 5% 2 1 — Maximun Angle Maximun Angle
Tolerance class PO (normal tolerance) Tolerance class P6 Tolerance class P5 Thrust washers " Arctan 0.0005 Arctan 0.001
Wall Wall Wall (thin) [thick] 10 180 #0100 7 8 15 - :
hareN:ig‘:::erd Deviations Variation (hic_kngss Deviations Variation (hic_kngss Deviations Variation (hic_kngss 180 250 +50  -160[-150] 10* 4 2
variation variation variation *High precision quality. ' Under min. load of 150 N. 2 Under min. load of 250 N.
A V i) A V 1) A V (1) . . .
o dn S iz i i iz Csn i Table B6-13. Tolerances for outer diameter di) and bore diameter ) o series LS heavy thrust washers
> < Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. DevRtona e OB Ei
mm mm mm mm mm mm mm mm mm mm mm mm mm mm di 0.D. (a12) d bore diameter (E12)
in in in in in in in in in in in in in in > | < Max. | Min. > | < Max. Min.
18.000 0.000 -0.008 0.006 0.010 0,000 -0.008 0.006 0.005 0.000 -0.008 0.006 0.003 L L] L L] mm ‘ mm mm ‘ mm mm mm
0.7087 0.0000 -0.0003 0.0002 0.0004 0.0000 -0.0003 0.0002 0.0002 0.0000 -0.0003 0.0002 0.0001 In in In 1n n In In In
18.000 30.000 0.000 -0.010 0.008 0.010 0.000 -0.010 0.008 0005 0.000 0010 0.008 0.003 ;';ggg ?”lg?? D";m ;uobsquﬁ 03'1“1"; Usg& :0001:505 ::buuf:s
0.7087 11811 0.0000 -0.0004 0.0003 0.0004 0.0000 -0.0004 0.0003 0.0002 0.0000 -00004 0.0003 0.0001 : . : : - :
30.000 50.000 0,000 0012 0009 0010 0.000 0012 0,009 0006 0.000 0012 0009 0.003 ?"1;"1' ‘1“'5‘7':3 ;é';z -0065;; :;3":2 11103‘;:'7) :;JJBZ ::[:ﬁ
11811 1.9685 0.0000 -0.0005 0.00035 0.0004 0.0000 -0.0005 0.00035 0.0002 0.0000 -0.0005 0.00035 0.0001 wow s | 03 0570 om0 18000 o2 o
.| .| -0.: -0.: . . +0.. .
50.000 80.000 0,000 0015 0011 0010 0.000 0015 0.01 0007 0.000 0015 0011 0.004 1578 19685 | 0028 0024 || 03 o7oer | s0008  +0.0m3
19685 3.14% 0.0000 -0.0006 0.0004 0.0004 0.0000 -0.0006 0.0004 0.0003 0.0000 -0.0006 0.0004 0.0002 w0 o | 03w o500 w0 30000 o o Out-of i Dished d surf
X . 0. 0. . X +0. . ut-of-square surface ished or coned surface
80.000 120,000 0.000 0020 0015 0015 0.000 0,020 0015 0.008 0.000 -0.020 0015 0.004 19685 268591 | 00138 00252 || 07087 1811 | +00088  +0.0016 q
3.1496 47244 0.0000 -0.0008 0.0006 0.0006 0.0000 -0.0008 0.0006 0.0003 0.0000 -00008 0.0006 0.0002
120000 180.000 0,000 0025 0019 0.015 0.000 0025 0.019 0009 0.000 0025 0019 0.005 gﬁs'gg:' g‘:ggg ;rﬁ'z _b”&ffﬁ']u 13“{';1]? fzggg :D";“I"B ::rm Fig. B6-4. Permissible limits
47244 7.0866 0.0000 -0.0010 0.00075 0.0006 0.0000 -0.0010 0.00075 0.00035 0.0000 -0.0010 0.00075 0.0002 o 10000 | 030 o730 200 50000 030 060
.| . -0.: -0.. . .| +0.. .
180000  250.000 0.000 0030 0023 0.020 0.000 0,030 0023 0010 0.000 0,030 0023 0.005 3149 39370 | 00150 00290 || 19885 3149 | 100142 400028
7.0866 9.8425 0.0000 -0.0012 0.0009 0.0008 0.0000 -0.0012 0.0009 0.0004 0.0000 -00012 0.0009 0.0002
250000 315000 0.000 0035 0026 0.025 0.000 0035 0026 0013 0.000 0035 0026 0.007 ool bt A ol ol Bttt Bearing thrustwashers should make close contactwiththe shaftor
9.8425 124016 0.0000 -0.0014 0.0010 0.0010 0.0000 -0.0014 0.0010 0.0005 0.0000 -00014 0.0010 0.0003 - : - - - - : y :
r r housing shoulder and mustnottouchthe filletradius. Therefore, the
315,000 00.000 0,000 0040 0030 0030 0.000 0,040 0,030 00 0.000 0,040 0030 0.00 120000 140000 | -0460 0860 || 120000 180000 | <0485 - 40085
15. 4004 - -0 ; ; ; 0 ; 015 ; 0 ; 007 47284 55118 | 00181  -00339 || 47244 70866 | +0.0191  +0.0034 ; fillet radi th ter than the mini
124016 15.7480 0.0000 -0.0016 00012 0.0012 0.0000 -0.0016 0.0012 0.0006 0.0000 -0.0016 00012 0.0003 w000 1600w | 0520 0520 maximum fiiiet radius ra max. mMust be no greater than the minimum
400.000 500,000 0.000 0045 0034 0.030 0.000 0,045 0.034 0018 0.000 0,045 0034 0.009 55118 62092 | 00005  -0.0%62 chamfer rs min, of the shaft washer (WS) and the housing washer
15,7480 19,6850 0.0000 -0.0018 0.0013 0.0012 0.0000 -0.0018 0.0013 0.0007 0.0000 -00018 0.0013 0.00035 P Ry Py (GS). See tabul B-6-39 and B-6-41
*The values of the wall thickness variation Se, for the housing piloted washer are identical to Si for the shaft - piloted washers. 6.2992 7.0866 00228 -0.0386 - oee tabular pages B-b-39 and b-o-41.
180.000 200000 | -0660  -1.120 Since roller thrust bearings generally run under considerable
70866 78740 | -0.0260  -0.0441 L
2 indri i 11 Tol " ) ) o loads their incorporated washer (and thrust washer) should be
Table B6-10. Tolerances of cylindrical roller thrust bearings Table B6-11. To for outer (d1) and bore Thickness tolerances for series LS heavy thrust washers are given in bearing tables. p ® ( ) ! |
- housing piloted washer - metric series diameter (d) of series AS thrust washers supported on a shoulder covering the whole area of circulation
PD':'uIeranlc‘e Iclass ) Tolerance class P& Tolerance class P5 Deviations of Deviations of min. MOUNTING TOLERANCES of the rollers.
Nominal goimalieTance di max. 0.D. d bore diameter
eom — — — — — — 13 1) . . i X
outside diameter D x V;na(mn Deglanuns V;nauon De:atluns V:nanon (e13) (E13) Shaft and housmg tolerances for mountmg metric series thrust
Dmp Dsp Dmp. Dsp Dmp. Dsp > < Max. =~ Min. > < Max. =~ Min. PR . . :
cylindrical roller and cage assemblies are given in Table B6-14
> < Max. Min. Max. Max. Min. Max. Max. Min. Max. mm mm mm mm mm mm mm mm i K g i g . . v LOAD RATINGS
wn | mm | om | omm | omm | owm | om | mm | omm | omm | omm in in in in in in in in shown below. Ifthe cylindrical rollers of the thrust cylindrical roller MINIMUM AXIAL LOAD
in in in in in in in in in in in ;iggg ?”lg‘:? U"a'o“]"s 000317405 03'101‘,;1 ;2“3"5"2 *;‘610';“9 +ﬂ°§£’s and cage assemblies are to run directly on the adjacent support
30000 | 0000 -0013 | 0010 | 0000 -0013 | 0010 | 0000 -0.013 | 0.010 : . -0 - - - + +0. . P -
11811 | 00000 -00005 | 00004 | 0.0000 -0.0005 | 0.0004 | 00000 -0.0005 | 00004 30000 50000 | -0.05 -0.440 || G000 10000 | 0245 +0.025 surfaces, they must be hardened to at least 58 HRC. To preventslippage, a cylindrical roller thrustbearing must always ),
11811 19685 | -0.0020 -0.0173 || 02362 03937 | +000% +0.0010 ! . A i ] i in mini 4
30000 50000 | 0000 0016 | 0012 | 0000 -0016 | 0012 | 0000 -0016 | 0012 + + Table B6-14. Mounting tolerances for shafts and housings for metric series components be axially loaded. For satisfactory operation, a certain minimum load g
11811 19685 | 0.0000 -0.0006 | 0.0005 | 0.0000 -0.0006 | 0.0005 | 0.0000 -0.0006 | 00005 50000 80000 | -0.060 -0.520 || 10000 18000 | 40302 40032 must be applied betweenthe cvlindrical rollers and their raceways. Wi
50000 80000 | 0000 -0019 | 0014 | 0000 0019 | 004 | 0000 -0019 | 0014 19685 31496 | -00024 -00205 || 03937 07087 | +00119 +0.0013 i AT Shafttolerance | Housing tolerance | Piloting . PP v ys- A
19685 31496 | 0.0000 -0.00075 | 0.00055 | 0.0000 -0.00075 | 0.00055 | 0.0000 -000075 | 0.00055 80000 120000 | -0.072 -0612 || 18.000 30.000 | +0370 +0.040 (shaft piloting) | (housing piloting) | member This can be calculated from:
80000 120000 | 0000  -0022 | 0017 | 0000 -0022 | 0017 | 0000 -0022 | 0017 31496 47244 | -00028 -0.0241 || 07087 11811 | +0.0146 +00016 Thrust cylindrical roller and cage assembly. h8 H10 Shaft
3149 47244 | 00000 -00009 | 0.0007 | 0.0000 -0.0009 | 00007 | 0.0000 -0.0009 | 0.0007  120.000 180.000 | -0.085 -0.715 || 30.000 50.000 | +0.440  +0.050 Types: K811 and K812
120000 180000 | 0000 0025 | 0019 | 0000 0025 | 0018 | oooo  -0025 | 0019 47244 70866 | -0003% -0.0282 || 1.1811 19685 | +0.0173 +0.0020 Thrust cylindrical roller and cage assembly. h1o H10 Shaft Famin. = C0a/2200 [kN]
47244 7.0866 | 0.0000 -0.0010 | 0.00075 | 0.0000 -0.0010 | 0.00075 | 0.0000 -0.0010 | 0.00075  180.000 250.000 | -0.100 -0.820 | 50.000 80.000 | +0.520 +0.060 Types: AR, AXZ, and ARZ
180000 250000 | 0000  -0030 | 0023 | 0000 -0030 | 0023 | 0000 -0030 | 0023 70866 9.8425 | -00039 -0.0323 || 19685 3.1495 | +0.0205 +0.0024 Thin thrust washer. h10 HI1 Shaft Where:
70866 9.8425 | 00000 -0.0012 | 0.0009 | 00000 -0.0012 | 0.0009 | 0.0000 -0.0012 | 0.0009 80.000 120000 | +0612 +0.072 Type: AS
. K . 3.1496 47244 | +00241 +0.0028 Heavy thrust washer. h10 HN Shaft . .
250000 315000 | 0000  -0.035 | 0026 | 0000 -0035 | 0026 | 0000 -0035 | 0026 it Cos = static load rating [kN]
98425 124016 | 00000 -0.0014 | 0.0010 | 00000 -0.0014 | 0.0010 | 0.0000 -0.0014 | 0.0010 120000 180.000 | 40715  +0.085 . :
15000 400000 | 0000  -0.040 | 0030 | 0000 -0040 | 0030 | 0000 -0040 | 0030 47244 70866 | +00281 +0.0034 Shgrﬂ-p{lsvtesd ﬂ(?{u\i{v;v;f;er 16 (j6) Clearance Shaft Famin. = minimum axial load [kN]
124016 157480 | 00000 -0.0016 | 0.0012 | 00000 -0.0016 | 0.0012 | 0.0000 -0.0016 | 0.0012 ype: WS.BT1 VB -
400000 500000 | 0000  -0.045 | 0034 | 0000 -0045 | 0034 | 0000 -0045 | 0.034 Housing pioted thrust washer. Clearance HT (K7) Housing
157480 19.6850 | 00000 -0.0018 | 0.0013 | 00000 -0.0018 | 00013 | 0.0000 -0.0018 | 0.0013 ype: ks
Thick, thin and heavy series thrust washers. h10 H10 As
Types: CP and CPR required
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THRUST CYLINDRICAL ROLLER AND CAGE ASSEMBLIES, THRUST WASHERS

METRIC SERIES
dW
le—d
" D ~—d «—D —
§ N N g —d4— D
] &
i - D 2 N W s 5 N W s
r 4+ ‘ i " r ! r I
: o0 —— SRS R SO,
I . 0 * 0
D
811,812 K.811,K.812 WS.811, WS.812 GS.811, GS.812
Assembly Di i Load Ratings
Fatigue Speed Washer Dimensions h
S[I;i:ft Det Dc Dw T Ebmax. Ea min rra:::: D‘:Zis;:;l:ilzn Dynamic Static Load Limit Rating Ap\;‘)’r‘ox. Tsmin. Washer Designation Ap\xlrtox. SEI:i:ft
- Cu 0il - - -
€| @ ¢ & i > ba | e | wm
mm mm mm mm mm mm mm kN . kg mm mm mm mm mm mm Shaft Housing kg
mm in in in in in in in Ibf = ! Ibs in in in in in in Piloted Piloted Ibs mm
15 15 2 35 9 18 2% 03 | K81102LPB 121 263 ™ 12000 0.006 15 16 2 275 264 03 WS.81102 6581102 0010 15
05906 11024 01378 0.354 0.709 0.984 0012 2120 5910 : 0013 0591 0630 1102 0.108 0.104 0012 0.022
15 28 35 9 18 % 03 | K8102Tvp 128 286 405 12000 0,006 15 16 28 275 264 03 WS.81102 6581102 0010
05906 11024 01378 0.354 0.709 0.984 0012 2880 6430 : 0013 0591 0630 1102 0.108 0.104 0012 0022
17 17 30 35 - 20 27 03 | K81103LPB 126 286 205 11000 0.008 17 18 30 2.75 264 03 Ws.81103 6581103 001 17
06693 11811 01378 - 0.787 1.063 0012 2830 6430 : 0018 05669 0709 1181 0.108 0.104 0012 0.024
17 30 35 9 2 27 03 | K8103TvP 142 334 420 11000 0.008 17 18 30 215 264 03 WS.81103 6581103 0.0m
06693 11811 01378 0.354 0.787 1.063 0012 3190 7510 : 0018 05669 0709 1181 0.108 0.104 0012 0.024
2 2 35 45 10 3 32 03 | K81104TvP 26 568 605 9500 0,009 2 2 35 275 262 03 WS.81104 6581104 0014 2
0.7874 13780 01772 0394 0.906 1.260 0012 5310 12800 - 0020 0787 0827 1378 0.108 0.103 0012 0.031
% 2 ] 50 11 39 06 | K81105TVP 32 810 14 3000 0014 2 % ] 300 287 06 WS.81105 6581105 0.021 %
0.9843 16535 0.1969 0433 1102 1535 0.024 7010 18200 ’ 0031 0.984 1024 1654 0.118 0113 0024 0.046
30 30 47 50 - 3 “ 06 | K81106LPB 25 695 107 6700 0026 30 32 47 300 287 06 WS.81106 6581106 0023 30
11811 18504 0.1969 - 1299 1732 0.024 6410 15600 : 0.057 1181 1.260 1850 0.118 0113 0024 0.051
30 a7 50 11 3 “ 06 | K8106TVP 330 911 128 6700 0016 30 32 a7 300 287 06 WS.81106 6581106 0023
11811 18504 0.1969 0433 1299 1732 0.024 7420 20500 : 0035 1181 1.260 1850 0.118 0113 0024 0.051
30 52 75 - 33 49 06 | K81206LPB 534 129 139 6300 0052 30 32 52 425 412 06 WS.81206 65.81206 0.047
11811 20472 0.2953 - 1.299 1929 0024 12000 29000 ’ 0115 1181 1.260 2,047 0.167 0.162 0024 0.104
30 52 5 16 3 49 06 | K81206TVP 56.9 1 152 6300 0034 30 32 52 425 412 06 WS.81206 65.81206 0,047
11811 20472 0.2953 0630 1.299 1929 0024 12800 31700 - 0075 1181 1.260 2,047 0.167 0.162 0024 0.104
35 35 52 50 - 38 49 06 | K8o7LPB 308 860 121 4000 0025 35 37 52 350 334 06 WS.81107 6581107 0032 35
1.3780 20472 0.1969 - 1496 1929 0024 6920 19300 ) 0.055 1378 1.457 2047 0.138 0131 0.024 0.071
35 52 50 12 38 49 06 | K8107Tve 348 10 142 5000 0020 35 37 52 350 334 06 WS.81107 65.81107 0032
1.3780 20472 0.1969 0472 1.496 1929 0024 7820 22700 - 0.044 1378 1.457 2047 0.138 0131 0.024 0.071
35 62 75 - il 56 10 | K81207LPB 583 152 165 5300 0073 35 37 62 525 509 10 WS.81207 65.81207 0,085
1.3780 24409 0.2953 - 1614 2205 0039 13100 34200 " 0.161 1378 1.457 2441 0.207 0.200 0039 0.187
35 62 5 18 a 56 10 | K81207TVP 616 164 17 5300 0,055 35 37 62 525 509 10 WS.81207 65.81207 0,085
1.3780 24409 0.2953 0.709 1614 2205 0039 13800 36900 : 0.121 1378 1.457 2441 0.207 0.200 0039 0.187
] L] 60 60 - 4 56 06 | K81108LPB 42 126 120 5300 0.044 4 a2 60 350 334 06 WS.81108 6581108 0043 )
15748 23622 02362 - 1732 2205 0024 9940 28300 : 0.097 1575 1.654 2362 0.138 0131 0024 0.095
[ 60 60 13 44 56 06 | K81108TVP 498 148 151 5300 0031 [ a2 60 350 334 06 WS.81108 6581108 0043
15748 23622 02362 0512 1732 2205 0024 11200 33300 ’ 0.068 1575 1654 2.362 0.138 0131 0024 0,095
[ 68 90 19 45 63 10 | K81208TVP 868 233 %9 1800 0076 L] a2 68 500 484 10 Ws.81208 65.81208 0093
15748 26772 03543 0.748 1772 2480 0039 19500 52400 - 0.168 1575 1.654 2677 0.197 0.191 0039 0.205
45 45 65 60 - 49 61 06 | K81109LPB 470 140 134 1800 0035 45 a7 65 400 384 06 WS.81109 65.81109 0.054 I
17717 25591 02362 - 1929 2402 0024 10600 31500 ’ 0077 1772 1.850 2559 0.157 0.151 0024 0.119
45 65 60 1 49 61 06 | K81109TVP 523 163 155 1800 0035 45 a7 65 400 384 06 WS.81109 65.81109 0.054
17717 25591 02362 0551 1929 2402 0024 11800 36600 " 0077 1772 1.850 2559 0.157 0.151 0024 0.119
45 73 90 - 50 68 10 | K81209TVP 92 266 208 1500 0083 45 a7 73 550 534 10 WS.81209 65.81209 012
17717 28740 03543 - 1.969 2677 0039 21200 59800 ’ 0.183 1772 1.850 2874 0217 0210 0039 0.247
Continued on next page.

B-6-38 NEEDLE ROLLER BEARINGS NEEDLE ROLLER BEARINGS B-6-39



€__ > NEEDLE ROLLER BEARINGS Needle Roller Thrust Bearings, Assemblies, Washers

THRUST CYLINDRICAL ROLLER AND CAGE ASSEMBLIES, THRUST WASHERS
METRIC SERIES

d

1
i >
] | [

I
L
—_ «— D —+ ~d ~—D
: P ! [—d— 0
H 4
2 T | — D, | C B 5 W
* f—D,—— i : g oo
\_7 D, 4>‘ D, Y d, D
D —F
811,812 K.811,K.812 WS.811, WS.812 GS.811, GS.812
Assembly Dil i Load Ratings
Fatigue Speed Washer Dimensions h
thi:ft Der De Dw T Eb max. Eamin. r:':'“:: D/:iisger::l:ilgn Dynamic Static Loa%Limit Raon;rg AP\XITX- Ts min, Washer Designation AW?X' thi:ft
u
(1) (a13) c G d 0 D | Mac | M.
mm mm mm mm mm mm mm kN L kg mm mm mm mm mm mm Shaft Housing kg
m in in in in in in in Ibf 4l i Ibs in in in in in in Piloted Piloted Ibs mn
50 50 70 6.0 14 54 66 06 K.81110LPB 49.7 155 148 4300 0.052 50 52 70 4.00 3.84 06 Ws.81110 GS.81110 0.059 50
1.9685 27559 0.2362 0.551 2126 25% 0.024 11200 34800 ) 0.115 1.969 2047 2756 0.157 0.151 0.024 0.130
50 0 6.0 14 54 66 06 K.81110TVP 54.8 m 170 4300 0.042 50 52 0 4.00 384 06 Ws.81110 GS.81110 0.059
1.9685 2.7559 0.2362 0.551 2126 2.598 0.024 12300 39800 : 0.093 1.969 2047 2756 0.157 0.151 0.024 0130
50 78 9.0 2 55 Rl 1.0 K.81210TVP 101 299 36 4000 0.089 50 52 78 65 6.34 1.0 WS.81210 GS.81210 0.144 55
1.9685 3.0709 0.3543 0.866 2165 2874 0.039 22700 67200 ) 0.196 1.969 2047 3.0 0.256 0.250 0.039 0317
55 55 78 6.0 16 60 I 06 K8111TVP 60.3 207 198 4000 0.066 55 571 78 5.00 481 06 WS.81111 GS.81111 0.094
21654 3.0703 0.2362 0.630 2362 2874 0.024 13600 46500 ) 0.146 2165 2244 3.0 0.197 0.189 0.024 0.207
55 90 1.0 - 61 84 1.0 K.81211LPB 127 359 396 3600 0.156 55 57 90 7.00 6.81 1.0 WS.81211 GS.81211 0219
2.1654 3.5433 0.4331 - 2402 3.307 0.039 28600 80700 : 0.344 2165 2244 3543 0276 0.268 0.039 0.483
55 90 1.0 25 61 84 1.0 K.81211TVP 138 403 152 3600 0.140 55 57 90 7.00 6.81 1.0 WS.81211 GS.81211 0219
2.1654 3.5433 0.4331 0.984 2402 3.307 0.039 31000 90600 ) 0.309 2165 2244 3543 0276 0.268 0.039 0.483
60 60 85 15 17 65 80 1.0 K81112TVP 84.4 281 304 3600 0.103 60 62 85 475 456 1.0 Ws.81112 GS.81112 0.106 60
2.3622 3.3465 0.2953 0.669 2559 3.150 0.039 19000 63200 ) 0.227 2.362 244 3.346 0.187 0.180 0.039 0.234
60 95 1.0 26 66 89 1.0 K.81212LPB 129 318 04 3400 0.166 60 62 95 750 731 1.0 WSs.81212 GS.81212 0.251
2.3622 3.7402 0.4331 1.024 2.598 3504 0.039 29000 85000 l 0.366 2.362 2440 3.740 0.295 0.288 0.039 0.553
65 65 90 15 18 70 85 1.0 K.81113TVP 883 305 330 3400 0.109 65 67 90 525 5.06 10 WS.81113 GS.81113 0125 65
2.5591 3.5433 0.2953 0.709 2.756 3346 0.039 19900 68600 : 0.240 2,559 2638 3543 0.207 0.199 0.039 0276
65 100 110 21 n 94 1.0 K.81213LPB 134 403 152 3200 0176 65 67 100 8.00 781 10 WS.81213 GS.81213 0.285
2.5591 3.9370 0.4331 1.063 27% 3701 0.039 30100 90600 ) 0.388 2.559 2638 3.937 0315 0.307 0.039 0628
70 70 95 15 18 75 90 1.0 K.81114TVP 921 328 355 3200 0.056 70 72 95 5.25 5.06 10 Ws.81114 GS.81114 0133 70
2.7559 3.7402 0.2953 0.703 2953 3.543 0.039 20700 73700 ) 0.123 2.756 2835 3.740 0.207 0.199 0.039 0.293
70 105 110 21 76 99 1.0 K.81214LPB 138 428 180 3000 0.186 70 2 105 8.00 781 10 WS.81214 GS.81214 0.302
27559 41339 0.4331 1.063 2992 3898 0.039 31000 96200 : 0.410 2.756 2835 4134 0315 0.307 0.039 0.666
75 75 100 15 19 80 95 1.0 K.81115LPB 86.1 305 330 3000 0.091 75 n 100 5.75 5.56 10 WS.81115 GS.81115 0.155 75
29528 39370 0.2953 0.748 3.150 3.740 0.039 19400 68600 : 0.201 2.953 3.031 3.937 0.226 0219 0.039 0.342
75 110 1.0 21 81 104 10 K.81215LPB 143 453 50.9 2800 0.197 75 n 110 8.00 781 10 WS.81215 GS.81215 0319
29528 4.3307 0.4331 1.063 3.189 4.094 0.039 32100 101800 ) 0.434 2953 3.031 4.331 0315 0.307 0.039 0.703
80 80 105 15 19 85 100 10 K.81116LPB 815 316 3.2 2800 0.103 80 82 105 575 5.56 10 WS.81116 GS.81116 0.165 80
3.1496 41339 0.2953 0.748 3.346 3937 0.039 19700 71000 ) 0227 3.150 3.228 4134 0.226 0219 0.039 0.364
80 15 110 28 86 109 10 K.81216LPB 147 478 537 2600 0.208 80 82 115 8.50 831 10 WS.81216 GS.81216 0.357
3.14% 45276 0.4331 1.102 3.386 4.291 0.039 33000 107500 : 0.459 3.150 3228 4528 0.335 0327 0.039 0.787
85 85 110 15 19 90 105 10 K81117LPB 88.9 328 55 2600 0.108 85 87 110 5.75 5.53 10 WS.81117 GS.81117 04173 85
3.3465 4.3307 0.2953 0.748 3543 4134 0.039 20000 73700 ) 0.238 3346 3425 4.331 0.226 0218 0.039 0.381
85 125 120 31 93 1n7 10 K.81217LPB 174 572 655 2400 0.376 85 88 125 9.50 9.28 10 Ws.81217 GS.81217 0.492
3.3465 49213 0.4724 1.220 3.661 4.606 0.039 39100 128600 ) 0829 3.346 3.465 4.921 0.374 0.365 0.039 1.085
90 90 120 9.0 22 96 14 10 K.81118LPB 19 432 193 2400 0.156 90 92 120 6.50 6.28 10 Ws.81118 GS.81118 0.253 90
35433 4.7244 0.3543 0.866 3.780 4.488 0.039 26800 97100 : 0.344 3543 3622 4724 0.256 0.247 0.039 0.558
90 135 140 35 98 127 10 K.81218LPB 215 691 815 2400 0540 90 93 135 10.50 10.28 11 Ws.81218 GS.81218 0.655
35433 53150 0.5512 1378 3858 5.000 0.039 48300 155300 h 1.190 3543 3.661 5315 0.413 0.405 0.043 1.444
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NEEDLE OR ROLLER THRUST BEARINGS

METRIC SERIES
Bearing Designati Load Ratings Fatigue Speed Bearing Designati Load Ratings Fatigue Speed
i d D T s ARZ ARZ . o, | Loadtimt| Ratng Approx phet d D T ARZ ARZ Loadlimit | Rating | ARRO*
N i Light Heavy o Cu il i N : by Light Heavy € Co C il :
mm mm mm kN o kg mm mm mm kN o kg
{T* - mm in in in bt kN min Ibs {T* - mm in in in Ibf kN min ! Ibs
5 5 13 55 | AXz55513 300 | 510 | g0 | ogpsppp | 0006 3 3 5 8 | Axzsasse 1890 | 880 | a0 | s | 0066
d D 0197 | o512 | 0217 670 | 1300 0.008 d D 1378 | 2126 | 0315 450 | 18900 0.146
6 6 1 55 | AXZ55614 315 | 635 0004 35 5 1 ARZ 113554 38 | 940 0087
0236 | 0551 | 0217 70 | o | 0880 | 20001 1978 | 2126 | 0433 w0 | om0 | %P 0 ge
7 7 15 55 | AXZ55715 35 | 760 0005 35 69 1 ARZ143569 | 510 | 1940 0206
| | 0276 | 0591 | 0217 o | oo | %] P gy | | 1358 | 2717 | 0sst nao | a0 | | 0| ok
8 8 16 55 | AXZ55816 3 | 83 0005 @ 2 61 8 | AXz84061 2040 | %0 0084
0315 | 0630 | 0217 g0 | aso | M| P00 g 1575 | 2402 | 0315 o | 20 | 4| N0 | gy
—t 9 9 7 55 | AXZ55917 405 | 950 | a0 | gppp | 0005 —t ) 61 12 ARZ 124061 450 129 187 s0 | 0114
0354 | 0669 | 0217 90 | 2100 : 0012 . y . y
AXZ AXZ 1575 | 2402 | 0472 10340 | 29000 0251
10 0| 24 6 | AXZ610224 500 | 109 0on ) ) 7 ARZ174079 | 70 | 25 0387
0394 | 0882 | 02% R R I A B Y 1575 | 3110 | 0669 w0 | seeo0 | 0| 0| opss
0| 24 65 ARZ6510224 820 | 179 | o4 | qee | 0012 5 5 66 8 | AXzsas66 2180 | 109 e | e | 0092
nT 03%4 | 0882 | 025 1880 | 4000 - 0026 nT 172 | 2588 | 0315 4900 | 24500 0203
12 12 | %4 6 | AXZ612264 6% | 177 0017 5 66 12 ARZ 124566 290 13 0126
0472 | 1039 | 023 w0 | a0 | OE | 00 gy 172 | 258 | 0472 noo | s | | 0| o
I 12 | %4 7 ARZ712264 121 | 25 0017 I 5 8 2 ARZ24586 | 920 | 340 05%
0472 | 1039 | 0275 a0 | e | 0| 0| ooy 1772 | 3386 | 0866 w0 | 7ea0 | 8| O,
T l— T ~
15 15 | 284 6 | AXZ615284 20 | 20 | e | s | 0016 50 50 7 8 | Axzsso7 25 | 18 w7 | e | 0400
0591 | 1118 | 02% 1660 | 4500 - 0034 1969 | 279 | 0315 5100 | 26500 0220
d -D 15 | 284 7 ARZ715 28,4 10 | 30 | 4o | e | 0019 d -D 50 7 12 ARZ 125071 510 157 ss | o | 0137
0591 | 1118 | 0275 3150 | 7600 g 0042 199 | 2795 | 0472 11500 | 35300 0302
i 17| 4 6 | AXZ617304 8 | 220 0018 50 9% 2 ARZ225096 | 1080 | 430 0756
0869 | 1197 | 023 s | oo | MO | 1000 e 1969 | 3780 | 0866 w0 | w0 | 0| 3 166
17| 4 7 ARZ717 304 150 | 380 | oo | s | 0022 55 55 106 2 ARZ2255106 | 1250 | 530 8 a0 | 0917
0869 | 1197 | 0275 3370 | 8800 - 0.049 2165 | 4173 | 0866 28100 | 119100 202
I ] 2 2 | %4 8 | AXZ820354 180 | 300 | e | g | 0038 P ] 60 60 8 10 | AXZ106086 350 | 193 ne | a0 | 019
0787 | 13% | 0315 2650 | 8800 - 0072 2362 | 3386 | 0394 7100 | 43000 0428
ARZ Light 0 | 4 10 ARZ 1020354 20 | 50 | g0 | g | 0038 ARZ Light 60 8 1 ARZ 14 60 86 0 | 2% w6 | 0 | 026
0787 | 13% | 03% 4950 | 12100 : 0.084 2362 | 3386 | 0551 16000 | 57300 0542
2 2 @ 8 | Axz82543 1830 | 490 | g | oge | 0047 60 m 2 ARZ2260111 | 1300 | 580 128 0 | 0977
0984 | 1693 | 0315 2990 | 11000 g 0.104 2362 | 4370 | 0866 29200 | 130400 215
2 @ 10 ARZ 102543 5 | 100 | g | e | 0087 6 65 116 2 ARZ2265116 | 1350 | 620 138 a0 | 1080
_ 0984 | 163 | 03% 5730 | 15700 - 0.126 _ 2559 | 4567 | 0866 30300 | 139400 229
f ? 2 53 n ARZ112553 | 325 12 0122 f ? 7 ) 9% 10 | AXZ1070% us0 | 223 0220
0984 | 2087 | 0433 o | am | 3P| 0| oo 275 | 3780 | 0394 0 | sooo | 20| 00| g
L ) B . 8 | Axz83048 s | 570 0054 L 7 9% 1 ARZ 1470 9 70 | 295 0279
Fwinlils 1181 | 180 | 0315 a0 | o | O | 0| g T 275 | 3780 | 0551 w0 | e | 24| 00 ghis
T~ . ) . 10 ARZ 103048 %5 | 70 | 09 | o | 0065 T~ . 80 80 106 10 | AXZ1080106 /50 | 253 w4 | o0 | 025
1181 | 18%0 | 03% 5960 | 17300 0.143 3150 | 4173 | 03% 8200 | 56900 0564
d D 3 61 1 ARZ143061 | 460 162 01% d D 80 106 1 ARZ 1480 106 820 | 330 0312
455 | 5600 367 2700 b,
1181 | 2402 | 0551 10340 | 36400 0432 3150 | 4173 | 0551 1800 | 74200 0688 Y
¥
—\H Continued on next page. —\H
1 21
ARZ Heavy ARZ Heavy
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UNITIZED ROLLER THRUST BEARING -8 N h b~
(3 - —
ASSEMBLIES B~ - B P I
| — L
METRIC SERIES ‘ ( ‘ \ ‘ I I
Do, - E E DDy E E D D - E E d—--d, d = d, d
o b \. l ‘
§ . L U_rv v
LEENPN R QU N
AR Light AR Heavy CP Thin CP Thick CPR Heavy
A bly Di . Assembly Designation Load Ratings Fatigue Speed Washer Di .
Shaft ssembly Uimensions 5 5 A Approx. 5 3 P " ‘asher Uimensions Thin Approx. Thick Approx. Heavy Approx. Shaft
Dia. Light Series Heavy Series Wt Dynamic ‘ Static Lua%hmn Raéli?u Seres h W, e h W, S h W, Dia.
D 0 B £ £ AR AR c | o 5 d d
mm mm mm mm mm kg kN o mm mm mm kg mm kg mm kg
G in in in in in Ibs Ibf & s in in in Ibs in Ibs in Ibs (D
10 10 2 45 185 122 AR 451022 0.007 82 179 230 15500 10 22 CP1022 08 0.002 CP21022 2 0.004 10
0.394 0.866 0177 0.73 0.48 0.016 1840 4020 ’ 0.394 0.866 0.031 0.004 0.079 0.009
12 12 26 5 229 148 AR51226 0.011 127 295 3.90 13000 12 25 CP1226 08 0.003 CP21226 2 0.006 12
0.472 1.024 0.197 0.90 0.58 0.024 2860 6630 ) 0472 0.984 0.031 0.006 0.079 0.014
15 15 28 5 249 16.8 AR51528 0.011 140 340 455 11500 15 21 CP1528 08 0.003 CP21528 2 0.006 15
0.591 1.103 0.197 0.98 0.66 0.024 3150 7640 ) 0.591 1.063 0.031 0.006 0.079 0.013
1 17 30 5 %9 188 AR5 1730 0013 150 390 520 10500 17 2 CP1730 08 0003 CP21730 2 0007 i
0.669 1181 0.197 1.06 0.74 0.028 3370 8770 : 0.669 1142 0.031 0.006 0.079 0.015
20 20 35 7 316 220 AR 72035 0.022 220 54.0 710 9000 20 34 CP2035 08 0.004 CP32035 3 0013 20
0.787 1378 0.276 124 0.87 0.049 4950 12100 : 0.787 1.339 0.031 0.008 0.118 0.029
25 25 42 7 313 211 AR72542 0.031 255 700 8.90 7500 25 2 CP 2542 08 0.005 CP32542 3 0.019 25
0.984 1.654 0.276 147 1.09 0.068 5730 15700 ) 0.984 1.654 0.031 0.012 0.118 0.042
25 52 7 410 290 AR 72552 0.070 325 1220 160 6500 25 52 CPR42552 4 0.052 25
0.984 2047 0.276 185 114 0.154 7310 27400 ) 0.984 2047 0.157 0.115
30 30 4 7 423 327 AR73047 0.036 265 7.0 9.90 6500 30 46 CP 3047 08 0.006 CP33047 3 0.022 30
1.181 1.851 0.276 167 1.29 0.079 5960 17300 : 1181 1811 0031 0.013 0.118 0.049
30 60 9 535 335 AR 93060 0113 46.0 1620 208 5600 30 60 CPR 53060 5 0.083
1.181 2.362 0.354 n 1.32 0.249 10340 36400 : 1181 2.362 0197 0.183
35 35 534 8 418 318 AR 835534 0.052 338 94.0 123 5500 35 51 CP 3552 08 0.007 CP33552 3 0.026 35
1.378 2103 0315 188 1.49 0.115 7600 21100 i 1.378 2.008 0.031 0.015 0.118 0.057
35 68 9 60.6 39.0 AR 93568 0.144 51.0 1940 25.1 14900 35 68 CPR53568 5 0.102
1378 2677 0.354 239 1.54 0317 11500 43600 : 1.378 2671 0197 0225
40 40 60.4 9 54.8 28 AR 940 60,4 0.070 46.0 1290 14 5000 40 59 CP 4060 08 0.009 CP 34060 3 0.034 40
1575 2378 0.354 216 169 0.154 10300 29000 : 1575 2323 0031 0.021 0.118 0.075
40 K n 700 440 AR 114078 0225 o 265.0 353 1200 40 78 CPR64078 6 0.162
1.575 3.07m 0.433 276 173 0.496 16000 59600 : 1.575 3.0 0.236 0.357
45 45 654 9 59.8 418 AR 945 65,4 0.077 43.0 1430 122 1500 45 64 CP 4565 08 0.010 CP 34565 3 0.037 45
17712 2575 0.354 235 1.88 0.170 11000 32100 ) 1772 2520 0.031 0.022 0118 0.082
45 85 14 710 49.0 AR 14 45 85 0.350 920 3400 228 3800 45 85 CPR84585 8 0.245
1772 3347 0.551 303 1.93 0.772 20700 76400 : 1772 3347 0315 0.540
50 50 704 9 64.8 52.8 AR 95070,4 0.082 51.0 1570 134 4000 50 69 CP5070 08 0.011 CP35070 3 0.040 50
1.968 2772 0.354 255 2.08 ‘ 0.181 11500 35300 : 1.968 21 0.031 0.024 0118 0.088
50 95 14 86.0 540 ‘ AR 14 50 95 0.448 108.0 4300 14 3100 50 95 CPR 85095 8 0.308
1.968 3.740 0.551 339 213 0.988 24300 96700 : 1.968 3740 0315 0679
55 55 784 10 725 585 AR 1055784 0125 61.0 2030 192 3800 55 7 CP5578 08 0.014 CP 45578 4 0.069 55
2.165 3.087 0.394 285 230 0.276 13700 45600 : 2.165 3.031 0.031 0.031 0.157 0.152
55 105 14 96.2 602 AR 14 55 105 0537 125.0 5300 574 3100 55 105 CPR 855105 8 0.380
2.165 4134 0.551 379 231 1.184 28100 119100 : 2.165 4134 0315 0.838
Continued on next page.
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UNITIZED ROLLER THRUST BEARING -8 h h
B A — L h
ASSEMBLIES - B~ B i
| — L
METRIC SERIES ‘ ‘ \ ‘ I I
DD, qH— € E DDy EE D D¢, - IEE d—p-d, d <‘1, d
. - E — v
RPN / /v
AR Light AR Heavy CP Thin CP Thick CPR Heavy
A bly Di . Assembly Designation Load Ratings Fatigue Speed Washer Di .
Shaft ssembly Dimensions 5 3 5 Approx. 5 5 o - asher Limensions Thin Approx. Thick Approx. Heavy Approx. Shaft
Dia. Light Series Heavy Series Wt Dynamic ‘ Static LOE%LIIT\I( Raotli?g Cares h W, S h W, S h W, Dia.
Dar ) B 3 Es AR AR c | o b d [
mm mm mm mm mm kg kN - mm mm mm kg mm kg mm kg
(D in in in in in Ibs Ibf L] Loy in in in Ibs in Ibs in Ibs G
60 60 85.4 10 795 63.5 AR 10 60 85,4 0.150 no 255.0 257 3500 60 84 CP 6085 08 0.017 CP 46085 4 0.083 60
2362 3.362 0.394 3.13 250 0.331 16000 57300 ) 2.362 3.307 0.031 0.037 0.157 0.183
60 10 14 102 652 AR 1460110 0572 1300 5800 622 2900 60 110 CPR860110 8 0405
2362 4.331 0.551 3.98 257 1.261 29200 130400 i 2.362 4.331 0315 0.893
65 65 904 10 845 68.5 AR 10 65 90,4 0.160 740 2750 277 3200 65 89 CP 1,565 90 15 0.033 CP 46590 4 0.088 65
2559 3.559 0.394 3.33 270 0.353 16600 61800 : 2559 3.504 0.059 0.073 0.157 0.194
65 115 14 106.2 702 AR 1465 115 0610 1350 620.0 66.9 2800 65 115 CPR 865115 8 0.430
2559 4528 0.551 4.18 276 1.345 30300 139400 : 2559 4528 0.315 0.948
70 70 95.4 10 895 35 AR 1070 95,4 0170 770 295.0 302 3000 70 94 CP1,57095 15 0.034 CP 4709 4 0.093 0
2.756 3.756 0.394 352 289 0375 17300 66300 : 2.756 3.701 0.059 0.076 0.157 0.205
70 125 16 116.0 76.0 AR 1670125 0.775 1740 7100 756 2600 70 125 CPR 870125 8 0510
2756 4.921 0.630 4.57 299 1709 39100 159600 : 2.756 4.921 0315 112
5 75 100 10 945 785 AR 1075 100,41 0.180 80.0 3130 316 2800 5 99 CP 1,575 100 15 0.037 CP 475100 4 0.099 75
2953 3.938 0.394 372 3.09 0.397 18000 70400 : 2953 3.898 0.059 0.082 0.157 0218
5 135 16 1260 820 AR 1675 135 0.893 1980 860.0 93.1 2400 5 135 CPR 875135 8 0.595
2953 5315 0.630 4.96 323 1.969 44500 193300 ) 2953 5315 0.315 131
80 80 1054 10 995 835 AR 10 80 105,4 0190 820 3300 33 2700 80 104 CP 1,580 105 15 0.039 CP 480105 4 0.104 80
3.150 4.150 0.394 3.92 329 0419 18400 74200 : 3.150 4.094 0.059 0.086 0.157 0229
80 140 16 1310 81.0 AR 16 80 140 0.960 2080 940.0 100 2300 80 140 CPR 880 140 8 0.630
3.150 5512 0.630 5.16 343 2116 46800 211300 3.150 5512 0315 139
85 85 150 18 1380 920 AR 1885 150 1.256 2300 10100 105 2100 85 150 CPR 985150 9 0815 85
3.346 5.906 0.703 5.43 362 2769 51700 227100 3.346 5.906 0.354 1.80
90 90 155 18 1430 97.0 AR 18 90 155 1.330 2450 1090.0 2000 90 155 CPR 990 155 9 0.840 90
3.550 6.103 0.709 5.63 382 2932 55100 245000 3.550 6.103 0.354 185
100 100 170 20 157.0 109.0 AR 20 100 170 1.740 2800 1250.0 130 1800 100 170 CPR 10100170 10 113 100
3937 6.693 0.787 6.18 429 3836 62900 281000 3.937 6.693 0.394 249
110 110 190 24 1780 1180 AR 24110 190 2500 365.0 1600.0 161 1700 110 190 CPR 12110190 12 170 110
4331 7481 0.945 7.01 4.65 5512 82100 359700 4331 7481 0.472 375
120 120 210 2 199.0 1210 AR 24120 210 3.200 4700 2300.0 2 1500 120 210 CPR12120210 12 210 120
4724 8.268 0.945 783 5.00 7.055 105700 517100 4724 8.268 0.472 463
130 130 225 2 2140 1380 AR 24 130 225 3.600 5100 2640.0 251 1400 130 225 CPR 12130225 12 240 130
5118 8.858 0.945 8.43 543 7931 114700 593500 5.118 8.858 0472 5.29
140 140 240 28 2290 149.0 AR 28 140 240 4.800 600.0 2980.0 290 1300 140 240 CPR 14 140 240 14 320 140
5511 9.449 1.102 9.02 587 10.582 134900 669900 5511 9.449 0.550 7.05

(Assembly designation shows 100,4 as D, but D dimension is 100.
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THRUST ASSEMBLIES AND THRUST
BEARINGS — INCH SERIES

Thrust assemblies and thrust bearings of inch series are available
in a variety of sizes. This catalog includes the most popular,
standardized designs. If the backup surfaces cannot be used as
raceways, hardened thrust washers are available.

REFERENCE STANDARDS ARE:
© ANSI/ABMA Std. 21.2 — thrust needle roller and case
assemblies and thrust washers —inch design.

© ANSI/ABMA Std. 24.2 — thrust bearings of ball and cylindrical
roller types — inch design.

o

oo

N
Thrust needle roller and cage assembly

I

6w

NTH

Thrust cylindrical roller and cage assembly

NTHA

Cylindrical roller thrust bearing

TRA...TRD
Thrust washers

Fig. B6-5. Types of inch series thrust assemblies, thrust bearings and thrust washers

B-6-48 NEEDLE ROLLER BEARINGS

Needle Roller Thrust Bearings, Assemblies, Washers

IDENTIFICATION

NTA is the complete prefix code for a thrust needle roller and cage
assembly with inch nominal dimensions using needle rollers of the
smallest practical diameter.

Thrust cylindrical roller and cage assemblies with inch nominal
dimensions are identified by the prefix letters NTH. They use large
diameter cylindrical rollers, providing higher load ratings.

Thrust washers of inch nominal dimensions are identified by the
prefix letters TR followed by another letter such as A, B or C etc. —
indicating washer thickness. TRA is the complete prefix code for
the thinnest thrust washer made to inch nominal dimensions.

Most thrust washers are intended to be piloted on their bores.
Some washers, however, are designed to be piloted on their outer
diameters. Such washers are identified by the letter D, following
the thickness code letter. Thus TRJD is the complete prefix code
for a thrust washer with inch nominal dimensions of J thickness
and designed to be piloted by its outer diameter.

Cylindrical roller thrust bearings, with prefix code NTHA, are made
up of one NTH assembly —one TRI or TRJ bore-piloted washer and
one TRID or TRJD outer-diameter piloted washer.

Because the bearing designation for thrust assemblies does not
appear on the bearing itself, the manufacturer’s partslistor another
reliable source should always be consulted when ordering bearings
for service or field replacement — to make certain that the correct
bearing with the correct lubricant is used.

CONSTRUCTION

Thrust needle roller and cage assemblies (NTA) and thrust
cylindrical roller and cage assemblies (NTH) have hardened
cages and through-hardened, precision-ground rollers. The cages
are securely fastened assemblies of two mating pieces. This
construction minimizes cage stress and assures that the roller
retaining function of the cage is unaffected by normal wear. The
needle rollers and the cylindrical rollers are precision ground and
lapped to close tolerance for optimum load distribution.

Thrust washers for the thrust needle roller and cage assemblies
are designed for bore piloting. The thinner thrust washers are
tumble burnished and may be out-of-flat due to heat treatment —
but will flatten under load. The raceway surfaces of thick thrust
washers are ground and lapped.

Thrustwashers for the thrust cylindrical roller and cage assemblies
are available in both bore-piloted and outer-diameter piloted types.
Their piloting surfaces are ground and raceway surfaces are ground
and lapped.

DIMENSIONAL ACCURACY

TOLERANCES FOR THRUST NEEDLE ROLLER AND CAGE
ASSEMBLIES

Pages B-6-52 to B-6-61, list the nominal outer diameter, bore
diameter and the needle roller diameter for the inch thrust needle
rollerand cage assemblies and their corresponding thrust washers
appear in the bearing tables.

Tolerances for the bore diameters and outer diameters of inch thrust
assemblies are given in Table B6-15.
Table B6-15. Tolerar_lces for bore (D¢1) and outer (D¢) diameters

of nominal inch thrust needle (NTA) and cylindrical
(NTH) roller and cage assemblies

NTA thrust needle roller and cage

Deviations
Needle roller
diameter Bore diameter Outer diameter
(nominal) Dor e
Dw Max. Min. Max. Min.
mm mm mm mm mm
in in in in in
1.981 +0.178 +0.051 -0.254 -0.508
0.078 +0.007 +0.002 -0.010 -0.020
3.175 +0.254 +0.051 -0.254 -0.635
0125 +0.010 +0.002 -0.010 -0.025
NTH thrust cylindrical roller and cage i
All diameters +0.381 0.000 0127 -0.508

+0.015 0.000 -0.005 -0.020

BORE INSPECTION PROCEDURE FOR ASSEMBLY

The bore diameter (Dc1) of the assembly should be checked with
“go” and “no go” plug gages. The “go” plug gage size is the
minimum bore diameter of the assembly. The “no go” plug gage
size is the maximum bore diameter of the assembly.

The assembly mustfall freelyfrom the “go” plug gage under its own
free weight. The “no go” plug gage must not enter the bore. Where
the “no go” plug gage can be forced through the bore, the assembly
must not fall from the gage under its own weight.

TOLERANCES FOR THRUST WASHERS

Tolerances for the outer diameters and bore diameters of nominal
inch thrust washers are given in Tables B6-16 and B6-17.

lgﬂ

Table B6-16. Tol for outer di (d1) of nominal inch
(TRA, TRB, etc.) thrust washers
di:Nominal outer diameter Deviations
> < Max. Min.
mm ‘ in mm ‘ in mm ‘ in mm ‘ in
6.000 024 133.400 5.25 -0.254 -0.010 -0.762 -0.030
Table B6-17. Tol for bore di (d) of inal inch
(TRA, TRB, etc.) thrust washers
d:Nominal bore diameter Deviations
> < Max. Min.
mm ‘ in mm ‘ in mm ‘ in mm in
6.000 0.24 57.200 225 +0.300 +0.012 +0.050 +0.002
57.200 225 133.400 5.25 +0.430 +0.017 +0.050 +0.002

NEEDLE ROLLER BEARINGS B-6-49
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BORE INSPECTION PROCEDURE FOR THRUST WASHER

The bore diameter (d) of the thrust washer should be checked
with “go” and “no go” plug gages. The “go” plug gage size is the
minimum bore diameter of the thrustwasher. The “no go” plug gage
size is the maximum bore diameter of the thrust washer.

The thrust washer, under its own weight, must fall freely from the
“go” plug gage. The “no go” plug gage must not enter the bore.
Where the “no go” plug gage can be forced through the bore, the
thrust washer must not fall from the gage under its own weight.

TOLERANCES FOR CYLINDRICAL ROLLER THRUST
BEARINGS

The tolerances for inch series cylindrical roller thrust bearings,
cylindricalroller cage and thrust assemblies and their corresponding
component thrust washers appear in the bearing tables.

MOUNTING TOLERANCES
THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES

On NTA inch type thrust needle roller and cage assemblies, the
cage bore has a larger contact area and a closer tolerance than
the outer diameter. Therefore, bore piloting is preferred for these
assemblies. To reduce wear, itis suggested thatthe piloting surface
forthe cage be hardened to an equivalent of at least 55 HRC.

Where design requirements prevent bore piloting, the NTA thrust
needle roller and cage assemblies may be piloted on the outer
diameters. It should be noted that the “diameter to clear washer
0.D.” given in the bearing tables is not suitable for outer diameter
piloting. For such cases, suitable 0.D. piloting dimensions should
be determined in consultation with your representative.

THRUST WASHERS FOR USE WITH NTA THRUST
NEEDLE ROLLER AND CAGE ASSEMBLIES

Ideally, a thrust washer should be stationary with respect to and
piloted by its supporting or backing member —whether or not this
is an integral part of the shaft or housing. There should be no
rubbing action between the thrust washer and any other machine
member. The economics of design, however, often preclude these
ideal conditions and thrust washers must be employed in another
manner. In such cases, design details should be determined in
consultation with your representative.

B-6-50 NEEDLE ROLLER BEARINGS

THRUST CYLINDRICAL ROLLER AND CAGE
ASSEMBLIES

Type NTH assembly cage has arelatively large contactarea on both
the bore and the outer diameter. Thus, these assemblies can be
piloted by either the shaft or the housing. In order to reduce wear,
it is suggested that the piloting surface for the cage be hardened
to an equivalent of at least 55 HRC.

When the shaftis used as the piloting surface the outer diameter of
the cage must clear the housing under all conditions. Conversely,
when the housing is the piloting surface, the shaft must clear the
cage bore under all conditions. The mounting dimensions are given
in the bearing tables for both shaft and housing piloting. Bore
inspection procedure for the assembly given on page B-6-49 should
be used for checking the bore of NTH assemblies.

THRUST WASHERS FOR USE WITH THRUST
CYLINDRICAL ROLLER AND CAGE ASSEMBLIES

Types TRID and TRJD thrust washers for use with thrust cylindrical
roller and cage assemblies are designed to pilot from the housing
and to clear the shaft. Types TRI and TRJ thrust washers are
designed to pilot from the shaft and clear the housing. The
thrust washers should be stationary with respect to their piloting
(or locating) machine members. There should be no rubbing
action between the washer and any other machine member.

BACKUP SURFACES

In some applications, it is desirable to use the backup surfaces
as raceways for the rollers of the thrust assemblies. When this is
done, these surfaces must be hardened to an equivalent of at least
58 HRC. If this hardness cannot be achieved and thrust washers
cannot be used, the load ratings must be reduced as explained in
the engineering section of this catalog.

Thrust raceway surfaces must be ground to a surface of
8 pin Ra(0.20 ym Ra). When this requirement cannot be met, thrust
washers must be used.

Needle Roller Thrust Bearings, Assemblies, Washers

The raceways against which the rollers operate or the surfaces
against which the thrust washers bear must be square with the
axis of the shaft. Equally important, the raceway or surface backing
the thrust washer must not be dished or coned. The permissible
limits of out-of-squareness and dishing or coning are shown in the
figures below.

— Maximun Angle Maximun Angle
Arctan 0.0005

Arctan 0.001

Out-of-square surface Dished or coned surface

Fig. B6-6. Permissible limits

TYPE NTHA CYLINDRICAL ROLLER THRUST BEARING

The NTHA cylindrical roller thrust bearing consists of the NTH thrust
cylindrical roller and cage assembly and two thrust washers. This
bearing is sold as a unit.

Atypical mounting of the thrust bearing on a rotating shaftis shown
in Fig. B6-7. The bore of the rotating shaft supported thrust washer
is ground for an accurate fit on the shaft. The outer diameter of the
stationary housing supported thrust washer is ground for a proper
fitin the housing.

The NTHA cylindrical roller thrust bearing cage is normally shaft
piloted. Inthe eventitis necessaryto pilot the cage by the housing —
Fig. B6-8illustrates a possible mounting arrangement. When other
mounting arrangements are dictated by the application, they should
be determined in consultation with your representative.

Fig. B6-7. Fig. B6-8.
Typical mounting of a thrust NTHA possible mounting
bearing when the shaft arrangement

rotates

LOAD RATINGS
MINIMUM AXIAL LOAD

Slippage can occur if the applied axial load is too light and the
operating speed of the thrust needle roller and cage assembly is
high — particularly if accompanied by inadequate lubrication. For
satisfactory operation, a certain minimum load must be applied to
a thrust needle roller and cage assembly which can be calculated

from:
Famin. = C0a/2200 [kN]

Where:
Coa = static load rating [kN]
Fa min. = minimum axial load [kKN]
LUBRICATION

Oilisthe preferred lubricant for thrust needle or cylindrical roller and
cage assemblies. An ample oil flow is absolutely necessary for high
speeds or for moderate speeds when the load is relatively high.

SPECIAL DESIGNS

Thrust needle roller and cage assemblies and thrust washers
are also made to special dimensions and configurations, as well
as from special materials — when quantities permit economical
manufacture.

Thrust needle roller and cage assemblies are particularly adaptable
to low-cost integral combinations, with special thrust washers.
When the use of such special designs are considered, the
following pages should be reviewed for evaluation of proposed
arrangements.

NEEDLE ROLLER BEARINGS B-6-51
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THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES, THRUST WASHERS

INCH SERIES
. . D h h
® Dimensions for bore and 0.D. of thrust e »\ ‘« - rf
assemblies and washers are nominal. ‘ ‘
® See page B-6-50 for details on piloting and
backup surfaces. j T T
® Thrust washers burnished at least one- d d d
quarter of bore area (remainder is rough D, D, !
breakaway finish). ; L i
® (0.D. finish of washers will be as blanked.
Raceway hardness
NTA to be 58 HRC or
equivalent
- N Load Ratings. . Washer Dimensions ‘ Piloting Dimensions ‘ Dia. T
Shaft Assembly Dimensions Assembly - - Lg:(til!ll.li‘;it Speed Approx. \;\F[I;rsl;‘set’ e Washer Shaft
Dia. ignati Dynamic | _Static Rating(!) W, I ashel d Wt Dia.
Da1 De Dw £ £ c | o '
N mm mm mm mm mm kN . kg mm kg N
o in in in in in Ibf k] s Ibs in Ibs o
" 6.35 17.45 1.984 8636 14732 NTA-411 512 1076 105 26000 0.001 TRA-411 635 145 081 076 635 621 1826 0.001 e
0250 0,687 0.0781 0340 0.580 1150 2420 ’ 0003 0.250 0687 0032 0.030 0.250 0.247 0719 0.003
TRB-411 6.35 17.45 1.60 1.52 6.35 6.27 18.26 0.002
0.250 0687 0063 0.060 0.250 0.247 0719 0.005
TRC-411 635 1745 24 23 635 627 1826 0.004
0.250 0687 0095 0092 0.250 0247 0719 0.008
1 192 19.05 1.984 10.16 16.256 NTA-512 583 1317 130 24000 0002 TRA-512 192 1905 081 076 792 .85 1984 0.001 She
0312 075 0.0781 0.400 0.640 1310 2960 ’ 0004 0312 0750 0032 0.030 0312 0.309 0781 0.003
TRB-512 192 1905 160 152 192 .85 1984 0.003
0312 0750 0063 0.060 0312 0.309 0781 0.006
" 953 20625 1.984 1168 18,034 NTA-613 605 1432 140 22000 0002 TRA-613 953 2062 081 076 953 945 2144 0.001 s
0375 0812 0.0781 0460 0710 1360 3220 ’ 0,004 0375 0812 0032 0.030 0375 0372 0844 0.003
TRB-613 953 2062 160 152 953 945 2144 0.003
0375 0812 0063 0.060 0375 0372 0844 0.006
TRC-613 953 2062 241 23 953 9.45 2144 0.004
0375 0812 0095 0.092 0375 0372 0844 0.009
1, 1270 2380 1.984 14.99 2108 NTA-815 716 19.13 165 19000 0002 TRA-815 1270 2380 081 076 1270 1262 2461 0.002 .
? 0500 0.937 0.0781 0590 0.830 1610 4300 ’ 0.005 0.500 0937 0032 0.030 0.500 0.497 0.969 0.004 z
TRB-815 1270 2380 160 152 1270 1262 2461 0.004
0.500 0937 0063 0.060 0,500 0497 0.969 0.008
TRC-815 1270 2380 24 234 1270 1262 2461 0.005
0.500 0937 0095 0092 0,500 0497 0.969 0012
9 14215 25.40 1.9837 1651 22606 NTA-916 770 2153 210 18000 0003 TRA-916 1421 25.40 081 076 1421 U2 26.19 0.002 9
1 0562 1.000 0.0781 0650 0.890 1730 4840 ) 0.006 0.562 1.000 0032 0.030 0.562 0.559 1031 0.005 1
TRB-916 1421 25.40 160 152 121 1420 2619 0.004
0.562 1.000 0063 0.060 0.562 0.559 1031 0.008
TRC-916 1427 25.40 24 234 121 1420 2619 0.006
0.562 1.000 0095 0092 0.562 0.559 1031 0013
5 15.88 28575 1.9837 18.03 25908 | NTA-1018 979 3038 285 15000 0003 TRA-1018 1588 2858 081 076 15.88 15.80 2936 0.003 5
¢ 0625 1125 0.0781 0710 1.020 2200 6830 ’ 0.007 0625 1125 0032 0.030 0625 0622 1156 0.006 ¢
TRB-1018 1588 2858 160 152 15.88 15.80 2936 0.005
0625 1125 0063 0.060 0625 0622 1156 0012
TRC-1018 1588 2858 24 234 1588 15.80 2936 0.008
0625 1125 0095 0092 0625 0622 1156 0018
TRD-1018 1588 2858 320 312 1588 15.80 2936 0011
0625 1125 0126 0123 0625 0622 1156 0024
TRE-1018 1588 2858 399 391 1588 15.80 2936 0013
0625 1125 0.157 0.156 0625 0622 1156 0.029
Continued on next page.
(1Speed ratings listed are based on adequate oil lubrication. See page B-6-51 for lubrication information. (2)if the shaft and the housing adjacent to the bearing 0.D. are not concentric, the T.I.R. between the shaft and housing
Suggestions for an application requiring 0.D. piloting should be i in ion with your repr i should be added to this dimension.
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THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES, THRUST WASHERS

INCH SERIES
. . D h h
® Dimensions for bore and 0.D. of thrust e »\ ‘« - rf
assemblies and washers are nominal. ‘ ‘
® See page B-6-50 for details on piloting and
backup surfaces. j T T
® Thrust washers burnished at least one- d d d
quarter of bore area (remainder is rough D, D, !
breakaway finish). ; L i
® (0.D. finish of washers will be as blanked.
Raceway hardness
NTA to be 58 HRC or
equivalent
~ ~ Load Ratings q Washer Dimensions ‘ Piloting Dimensions ‘ Dia. T
Shaft Assembly Dimensions Assembly 5 . LFES!I].I':;I Speed Approx. \;‘rlh";‘“’ e Washer Shaft
Dia. ignati Dynamic | _Static 0adLImit | pating(1) W, I ashel d Wt Dia.
Da1 De Dw £ £ c | o '
N mm mm mm mm mm kN . kg mm kg N
o in in in in in Ibf k] s Ibs in Ibs o
5 19.05 3175 1.9837 2134 2895 | NTA-1220 1090 36.48 340 14000 0004 TRA-1220 19.05 N7 081 076 1905 18.97 3250 0.003 5
¢ 0750 1250 0.0781 0840 1.140 2450 8200 ’ 0,009 0.750 1250 0032 0.030 0750 0.747 1281 0.007 N
TRB-1220 1905 375 160 152 19.05 1897 3254 0.006
0.750 1.250 0063 0.060 0.750 0.747 1281 0013
TRC-1220 1905 N5 241 23 19.05 1897 3254 0010
0.750 1.250 0095 0.092 0.750 0.747 1281 0.021
TRD-1220 19.05 N7 320 312 1905 18.97 3254 0012
0.750 1250 0126 0123 0750 0.747 1281 0.026
TRE-1220 19.05 N7 399 391 19.05 18.97 3254 0015
0.750 1250 0.157 0.154 0750 0.747 1281 0033
s 25 36,50 1.984 2438 33782 | NTA-1423 13.43 4982 465 12000 0005 TRA-1423 223 3650 081 076 22 215 3731 0.004 s
0875 1437 0.0781 0.960 1330 3020 11200 ’ 0011 0875 1437 0032 0.030 0.875 0872 1469 0.009
TRB-1423 223 3650 160 152 22 215 3731 0.008
0875 1437 0063 0.060 0875 0872 1469 0017
TRC-1423 223 3650 24 234 22 215 3731 0012
0875 1437 0095 0092 0875 0872 1469 0.026
TRD-1423 223 3650 320 312 225 215 3131 0015
0875 1437 0.126 0123 0.875 0872 1469 0038
” 25 42.85 1.984 2591 39878 | NTC-1427 1846 7829 805 9800 0008 TRB-1427 223 4286 160 152 22 215 4366 0013
¢ 0875 1687 0.0781 1.020 1570 4150 17600 : 0017 0875 1688 0063 0.060 0.875 0872 1719 0.029
TRC-1427 223 4286 24 234 22 215 4366 0020
0875 1688 0095 0092 0875 0872 1719 0.044
TRD-1427 223 4286 320 312 22 215 4366 0.026
0875 1688 0126 0123 0875 0872 1719 0.057
1 25.40 39675 1.984 2169 3683 NTA-1625 1383 5382 500 11000 0.006 TRA-1625 2540 3967 081 076 25.40 2532 4049 0.005 |
1.000 1562 0.0781 1.080 1450 3110 12100 ’ 0013 1.000 1562 0032 0.030 1.000 0.997 1594 0010
TRB-1625 25.40 3967 160 152 2540 2532 4049 0.009
1.000 1562 0.063 0.060 1.000 0.997 1594 0019
TRD-1625 25.40 3967 320 312 2540 2532 4049 0017
1.000 1562 0126 0123 1.000 0.997 1594 0.038
TRE-1625 25.40 3967 399 391 2540 2532 4049 0021
1.000 1562 0.157 0.154 1.000 0.997 1594 0.047
1 2858 44.05 1.9837 3073 4165 | NTA-1828 16,68 ni 730 9600 0009 TRA-1828 2858 4445 081 076 2858 2850 4524 0.006 Iy
¢ 1125 175 0.0781 1210 1640 3750 16000 ’ 0019 1125 1.750 0032 0.030 1.125 1122 1781 0013 ¢
TRB-1828 2858 4.5 160 152 2858 2850 4524 0011
1125 1750 0063 0.060 1.125 1122 1781 0024
TRC-1828 2858 4.5 24 234 2858 2850 4524 0017
1125 1750 0095 0092 1.125 1122 1781 0,037
Continued on next page.
(1Speed ratings listed are based on adequate oil lubrication. See page B-6-51 for lubrication information. (2)if the shaft and the housing adjacent to the bearing 0.D. are not concentric, the T.I.R. between the shaft and housing
Suggestions for an application requiring 0.D. piloting should be i in ion with your repr i should be added to this dimension.
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THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES, THRUST WASHERS

INCH SERIES
. . D h h
® Dimensions for bore and 0.D. of thrust e »\ ‘« - rf
assemblies and washers are nominal. ‘ ‘
® See page B-6-50 for details on piloting and
backup surfaces. j T T
® Thrust washers burnished at least one- d d d
quarter of bore area (remainder is rough D, D, !
breakaway finish). ; L i
® (0.D. finish of washers will be as blanked.
Raceway hardness
NTA to be 58 HRC or
equivalent
~ ~ Load Ratings q Washer Dimensions ‘ Piloting Dimensions ‘ Dia. T
Shaft Assembly Dimensions Assembly 5 . LFES!I].I':;I Speed Approx. \;‘rlh";‘“’ e Washer Shaft
Dia. ignati Dynamic | _Static 0adLImit | pating(1) W, I ashel d Wt Dia.
Da1 De Dw £ £ c | o '
N mm mm mm mm mm kN . kg mm kg N
o in in in in in Ibf k] s Ibs in Ibs o
TRD-1828 2858 4.5 320 312 2858 2850 4524 0022
1125 1750 0126 0123 1.125 1122 1781 0.048
1 3175 4920 1.9837 34,08 46228 | NTA-2031 2015 341 955 8600 0010 TRA-2031 3175 4920 081 076 3175 3167 5001 0.007 1
N 1250 1937 0.0781 1340 1820 4530 21000 ’ 0021 1250 1937 0032 0.030 1.250 1.247 1969 0015 :
TRB-2031 3175 4920 160 152 3175 3167 5001 0014
1250 1937 0063 0.060 1.250 1247 1969 0.030
TRC-2031 3175 4920 24 234 3175 3167 5001 0020
1250 1937 0095 0092 1.250 1247 1969 0.044
TRD-2031 3175 4920 320 312 3175 3167 5001 0.026
1250 1937 0126 0123 1.250 1247 1969 0,058
TRF-2031 3175 4920 478 470 3175 3167 5001 0.041
1250 1937 0.188 0.185 1.250 1.247 1969 0.090
1% 34.93 52375 1.9837 37.08 4953 NTA-2233 2135 10320 105 3000 0010 TRA-2233 3493 5237 081 076 3493 34.85 5319 0.007 1%
1375 2,062 0.0781 1.460 1950 4800 23200 ’ 0023 1375 2,062 0032 0.030 1375 1372 2004 0016
TRB-2233 3493 5237 160 152 3493 3485 5319 0015
1375 2,062 0063 0.060 1375 1372 2004 0033
TRC-2233 3493 5231 241 23 3493 34.85 5319 0018
1375 2,062 0095 0.092 1375 1372 2094 0.040
TRD-2233 3493 5231 320 312 3493 34.85 5319 0029
1375 2,062 0.126 0123 1375 1372 2094 0.065
TRE-2233 3493 5237 399 391 3493 34.85 5319 0.037
1375 2,062 0.157 0.154 1375 1372 2094 0.081
TRF-2233 3493 5237 478 470 3493 34.85 5319 0.044
1375 2,062 0188 0.185 1375 1372 2004 0.097
1 38.10 55,55 1.9837 4039 52578 | NTA-2435 n2 11788 120 7600 0011 TRA-2435 3810 55,55 081 076 38.10 3802 56.36 0.008 Ry
? 1500 2.187 0.0781 1590 2070 5220 26500 : 0025 1500 2187 0032 0.030 1500 1497 2219 0017 ?
TRB-2435 3810 5555 160 152 38.10 3802 56.36 0015
1500 2187 0063 0.060 1500 1497 2219 0034
TRC-2435 3810 5555 24 234 38.10 3802 56.36 0023
1500 2187 0095 0092 1500 1497 2219 0.050
TRD-2435 3810 55,55 320 312 38.10 3802 56.36 0.030
1500 2187 0.126 0123 1500 1497 2219 0.067
TRF-2435 3810 55,55 478 470 38.10 3802 56.36 0.045
1500 2187 0.188 0.185 1500 1497 2219 0.100
19 44.05 6350 1.984 4674 58928 | NTA-2840 2531 13745 140 6800 0014 TRA-2840 4445 6350 081 076 4445 437 6429 0010 13
¢ 1750 2500 0.0781 1840 2320 5690 30900 : 0.031 1750 2500 0032 0.030 1750 1747 2531 0.021 :
TRB-2840 4445 6350 160 152 4445 437 6429 0020
1750 2500 0063 0.060 1750 1747 2531 0.044
Continued on next page.
(1Speed ratings listed are based on adequate oil lubrication. See page B-6-51 for lubrication information. (2)if the shaft and the housing adjacent to the bearing 0.D. are not concentric, the T.I.R. between the shaft and housing
Suggestions for an application requiring 0.D. piloting should be i in ion with your repr i should be added to this dimension.
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THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES, THRUST WASHERS

INCH SERIES
. ’ D h h
® Dimensions for bore and 0.D. of thrust e »\ ‘« - rf
assemblies and washers are nominal. I
® See page B-6-50 for details on piloting and
backup surfaces. j T T
® Thrust washers burnished at least one- d d d
quarter of bore area (remainder is rough D, D, !
breakaway finish). ; L i
® 0.D. finish of washers will be as blanked.
Raceway hardness
NTA to be 58 HRC or
equivalent
~ ~ Load Ratings q Washer Dimensions ‘ Piloting Dimensions ‘ Dia. T
Shaft Assembly Dimensions Assembly 5 . LFES!I].I':;I Speed Approx. \;‘rlh";‘“’ e Washer Shaft
Dia. ignati Dynamic | _Static 0adLImit | pating(1) W, I ashel d Wt Dia.
Da1 De Dw £ £ c | o '
mm mm mm mm mm kN . kg mm kg N
b in in in in in Iof A i’ Ibs in Ibs ]
TRC-2840 44.45 63.50 m 234 44.45 44371 64.29 0.029
1.750 2,500 0.095 0.092 1.750 1741 2531 0.063
TRD-2840 44.45 63.50 320 312 44.45 4431 64.29 0.038
1.750 2.500 0126 0.123 1.750 1747 2531 0.084
TRF-2840 44.45 63.50 478 470 44.45 4431 64.29 0.057
1.750 2.500 0188 0.185 1.750 1747 2531 0.126
2 50.80 69.85 1.9837 53.09 65.278 NTA-3244 24.02 132.56 135 6100 0.015 TRA-3244 50.80 69.85 0.81 0.76 50.80 50.72 7064 0.011 2
2,000 2.750 0.0781 2,090 2570 5400 29800 : 0033 2,000 2750 0.032 0.030 2.000 1.997 2781 0.024
TRB-3244 50.80 69.85 1.60 152 50.80 50.72 7064 0.022
2,000 2750 0.063 0.060 2.000 1.997 2781 0.048
TRC-3244 50.80 69.85 m 234 50.80 50.72 70.64 0.033
2.000 2750 0.095 0.092 2.000 1.997 2781 0.072
TRD-3244 50.80 69.85 320 312 50.80 50.72 7064 0.044
2,000 2750 0.126 0123 2.000 1.997 2781 0.096
TRF-3244 50.80 69.85 478 470 50.80 50.72 70.64 0.066
2,000 2750 0.188 0.185 2.000 1.997 2781 0.145
2V 53.98 73.025 1.984 56.39 68.58 NTA-3446 24.02 13745 140 5800 0.016 TRA-3446 53.98 73.03 081 0.76 53.98 53.90 7381 0.012 21/
2125 2875 0.0781 2220 2.700 5490 30900 . 0.036 2125 2875 0.032 0.030 2125 2122 2906 0.026 ¢
TRB-3446 53.98 73.03 160 152 53.98 53.90 7381 0.024
2125 2875 0.063 0.060 2125 2122 2906 0.052
TRC-3446 53.98 7303 wm 234 53.98 53.90 7381 0.035
2125 2875 0.095 0.092 2125 2122 2906 0.078
TRD-3446 53.98 7303 320 312 53.98 53.90 7381 0.047
2125 2875 0.126 0123 2125 2122 2906 0.103
2V 51.15 76.20 1.984 59.44 71.628 NTA-3648 2418 14234 146 5600 0.017 TRA-3648 5715 76.20 081 0.76 5115 57.07 76.99 0.012 21
¢ 2250 3.000 0.0781 2.340 2820 5570 32000 : 0.038 2.250 3.000 0.032 0.030 2250 2241 3.031 0.026 N
TRB-3648 57.15 76.20 160 152 57.15 57.07 76.99 0.022
2.250 3.000 0.063 0.060 2.250 2.241 3031 0.048
TRC-3648 57.15 76.20 wm 234 57.15 57.07 76.99 0.037
2.250 3.000 0.095 0.092 2.250 2.241 3031 0.081
TRD-3648 5715 76.20 320 312 5115 57.07 76.99 0.048
2.250 3.000 0126 0.123 2250 2241 3.031 0.105
TRF-3648 5715 76.20 478 470 5115 57.07 76.99 007
2.250 3.000 0188 0.185 2250 2241 3.031 0.157
21/ 51.15 79.375 3175 59.94 75.184 NTA-3650 37.68 177.04 186 5300 0.029 TRC-3650 57.15 79.38 wm 234 57.15 57.07 80.16 0.043 21
¢ 2250 3125 0.1250 2.360 2.960 8470 39800 : 0.064 2.250 3125 0.095 0.092 2.250 2.241 3.156 0.095 *
21 63.50 8255 1.9837 65.79 71.978 NTA-4052 2553 15213 156 5100 0.019 TRA-4052 63.50 8255 081 0.76 63.50 63.42 8334 0.013 21
? 2500 3.250 0.0781 2590 3.070 5740 34200 : 0.041 2.500 3.250 0.032 0.030 2.500 2497 3281 0.029 ?
TRB-4052 63.50 8255 160 152 63.50 63.42 8334 0.027
2.500 3.250 0.063 0.060 2.500 2.497 3281 0.059
Continued on next page.
(1Speed ratings listed are based on adequate oil lubrication. See page B-6-51 for lubrication information. (2)if the shaft and the housing adjacent to the bearing 0.D. are not concentric, the T..R. between the shaft and housing
Suggestions for an application requiring 0.D. piloting should be i in ion with your repr i should be added to this dimension.
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THRUST NEEDLE ROLLER AND CAGE ASSEMBLIES, THRUST WASHERS

INCH SERIES
. ’ D h h
® Dimensions for bore and 0.D. of thrust e »\ ‘« - rf
assemblies and washers are nominal. I
® See page B-6-50 for details on piloting and
backup surfaces. j T T
® Thrust washers burnished at least one- d d d
quarter of bore area (remainder is rough D, D, !
breakaway finish). ; L i
® 0.D. finish of washers will be as blanked.
Raceway hardness
NTA to be 58 HRC or
equivalent
~ ~ Load Ratings q Washer Dimensions ‘ Piloting Dimensions ‘ Dia. T
Shaft Assembly Dimensions Assembly - = LFa‘t"?_'.‘e. Speed Approx. \;‘rlh";‘“ e Washer Shaft
Dia. ignation | Dynamic | _Static oad Limit | gating) Wt P Vashier d Wt. Dia.
Da1 De Dw £ £ c | o '
mm mm mm mm mm kN . kg mm kg N
b in in in in in Iof A i’ Ibs in Ibs ]
TRC-4052 63.50 8255 m 234 63.50 63.42 83.34 0.041
2,500 3.250 0.095 0.092 2.500 2497 3281 009
TRD-4052 63.50 8255 320 312 63.50 63.42 83.34 0.054
2.500 3.250 0126 0.123 2.500 2497 3281 0.119
23 69.85 92,075 3175 7264 87.884 NTA-4458 47.60 255.8 268 2600 0.037 TRA-4458 69.85 92.08 081 0.76 69.85 69.77 92.86 0.018 23
¢ 2750 3625 0.1250 2.860 3.460 10700 57500 : 0.082 2.750 3625 0.032 0.030 2750 2741 3.656 0.039 N
TRB-4458 69.85 92,08 160 152 69.85 69.77 9286 0.035
2.750 3625 0.063 0.060 2.750 2.741 3656 0.077
TRC-4458 69.85 92,08 wm 234 69.85 69.77 9286 0.051
2.750 3625 0.095 0.092 2.750 2.741 3,656 0113
TRD-4458 69.85 92.08 320 312 69.85 69.77 92.86 0.069
2.750 3625 0126 0.123 2750 2741 3.656 0.152
TRF-4458 69.85 92,08 478 470 69.85 69.77 9286 0.104
2.750 3625 0.188 0.185 2.750 2.741 3,656 0229
3 76.20 95.25 1.9837 78.49 90.678 NTA-4860 26.96 1721 176 4400 0.022 TRA-4860 76.20 95.25 081 0.76 76.20 7612 96.04 0.015 3
3.000 3.750 0.0781 3.090 3570 6060 38700 : 0.048 3.000 3.750 0.032 0.030 3.000 2,997 3781 0.034
TRB-4860 76.20 95.25 160 152 76.20 76.12 96.04 0.032
3.000 3750 0.063 0.060 3.000 2997 3.781 007
TRD-4860 7620 95.25 320 312 76.20 76.12 96.04 0.061
3.000 3750 0126 0.123 3.000 2997 3.781 0.135
31, 82.55 104.78 3175 85.34 100.58 NTA-5266 51.60 2949 309 4000 0.042 TRA-5266 8255 104.78 081 0.76 8255 8247 105.56 0.020 31
¢ 3.250 4125 0.1250 3.360 3.960 11600 66300 : 0092 3250 4125 0,032 0.030 3.250 3247 4.156 0.044 ¢
TRD-5266 8255 104.78 320 312 8255 8247 105.56 0.080
3250 4125 0.126 0123 3.250 3247 4.156 0.176
39, 95.25 11748 3175 98.04 113.28 NTA-6074 56.05 3443 355 3500 0.050 TRA-6074 95.25 117.48 081 0.76 95.25 95.17 118.26 0.023 33,
¢ 3.750 4.625 0.1250 3.860 4.460 12600 77400 : 01 3.750 4625 0.032 0.030 3.750 3.741 4.656 005 N
TRB-6074 95.25 117.48 160 152 95.25 9517 118.26 0.046
3.750 4625 0.063 0.060 3.750 3747 4,656 0.101
TRC-6074 95.25 117.48 wm 234 95.25 9517 118.26 0.069
3.750 4625 0.095 0.092 3.750 3747 4,656 0.152
TRD-6074 95.25 117.48 320 312 95.25 95.17 118.26 0.092
3.750 4625 0126 0.123 3.750 3.741 4.656 0.202
41, 104.78 12857 3175 107.44 124.46 NTA-6681 63.61 446 n3 3200 0.062 TRA-6681 10478 12857 081 0.76 10478 104.70 12939 0.027 41
8 4125 5.062 0.125 4.230 4.900 14300 93200 : 0.136 4.125 5.062 0.032 0.030 4.125 4122 5.094 0.059 ¢
TRC-6681 104.78 12857 wum 234 104.78 104.70 129.39 0.081
4125 5.062 0.095 0.092 4125 4122 5094 0178
TRD-6681 104.78 12857 320 312 104.78 104.70 129.39 0109
4125 5.062 0.126 0123 4125 4122 5094 024
TRF-6681 10478 12857 478 4170 10478 104.70 12939 0.161
4.125 5.062 0188 0.185 4.125 4122 5.094 0.354
(1Speed ratings listed are based on adequate oil lubrication. See page B-6-51 for lubrication information. (2)if the shaft and the housing adjacent to the bearing 0.D. are not concentric, the T..R. between the shaft and housing
Suggestions for an application requiring 0.D. piloting should be i in ion with your repr i should be added to this dimension.
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THRUST CYLINDRICAL ROLLER AND CAGE ASSEMBLIES
INCH SERIES K

® Backup surfaces should be flat and square with the centerline of the shaft. F_/_Z F/M\\&

® See pages B-6-50 for details on piloting and backup surfaces.

j

14

o
o
‘ o ‘
e
[

EE S, H, EE, S.H,
Rl [l \ [ [
NTH Shaft Piloted Housing Piloted
Piloting Dit
Load Ratings Fatigue Shaft Piloting Housing Piloting Raceway Contact
Shaft Assembly s Speed Assembly Shaft
Dia. De1 Do Dw Desi . Lnarlj:lelt Rating!!) Wt Eb Ea Dia.
Dynamic ‘ Static "
c | Co
. mm mm mm KN . kg mm mm .
I in in in Iof o i Ibs in in -
1 3815 7544 6.35 NTH-2448 818 280 295 5700 0.10 38.10 76.96 36.63 75.51 44.70 68.83 1,
? 1.502 2970 0.250 18400 62900 i 0.23 1.500 3.030 1.442 2975 1760 2710 ?
2 50.85 91.31 953 NTH-3258 129 407 157 4700 021 50.80 92.84 49.33 91.44 57.40 84.33 2
2,002 3595 0.375 29000 91600 i 047 2,000 3655 1.942 3.600 2.260 3320
54.03 94.49 953 NTH-3460 133 433 022 53.98 96.01 525 94.62 60.71 87.38
21s 486 4500 21
2121 3720 0.375 30000 97400 049 2125 3780 2.067 3725 2390 3.440
21s 57.20 97.66 953 NTH-3662 138 458 514 1400 024 5715 99.19 55.68 97.79 63.75 90.68 2
2.252 3.845 0.375 31100 103000 : 052 2.250 3.905 2192 3.850 2510 3570
2%, 60.38 100.84 953 NTH-3864 143 484.9 543 1200 024 60.33 102.36 58.85 100.97 67.06 93.73 23
¢ 2311 3.970 0.375 32100 109000 : 0.54 2375 4.030 2317 3.975 2640 3.690 ¢
21, 63.55 104.01 953 NTH-4066 147 511 57.1 2100 026 63.50 105.54 62.03 104.14 7010 97.03 21
’ 2.502 4.095 0.375 33000 115000 | 057 2.500 4.155 2442 4.100 2.760 3.820
25/ 66.73 109.60 953 NTH-4270 156 556 63.1 3900 028 66.68 1113 65.2 10973 nBH 10236 25
° 2627 4315 0.375 35100 125000 . 062 2625 4375 2.567 4.320 2890 4.030 ¢
2%, 69.98 1278 953 NTH-4472 161 587 663 3800 029 69.85 11430 68.45 11290 76.45 105.66 2%
2.755 4.440 0.375 36100 132000 : 064 2.750 4.500 2695 4.445 3.010 4.160
3 76.33 11913 953 NTH-4876 169 641 726 3600 031 76.20 12065 748 11925 82.80 11201 3
3.005 4.690 0.375 38000 144000 . 069 3.000 4.750 2.945 4.695 3.260 4410
31/ 8268 125.48 953 NTH-5280 178 698 780 3400 034 8255 121.00 81.15 125,60 89.15 118.36 31/
¢ 3.255 4.940 0.375 39900 157000 : 075 3.250 5.000 3.195 4.945 3510 4.660 :
31, 89.03 132.26 953 NTH-5684 180 725 81.1 3200 037 88.90 133.78 815 13238 95.76 12573 31/
’ 3.505 5.207 0.375 40500 163000 . 081 3.500 5.267 3.445 5.212 3.770 4.950 ?

(Speed ratings listed are based on adequate oil lubrication. See page B-6-51 for lubrication information.
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CYLINDRICAL ROLLER THRUST BEARINGS

® The NTHA thrust cylindrical roller bearing consists of an NTH roller Housing Fillet Radius
and cage assembly, one bore piloted washer and one 0.D. piloted r." max

washer. The NTHA bearing is identified and sold as a unit and is
’.7 d

® Load ratings given are identical to the corresponding NTH thrust
cylindrical roller and cage assembly.

@ |tis suggested thatthe roller and cage assembly be bore piloted f
when applying NTHA bearings. When different arrangements of DI

piloting are required, please contact your representative.

® Backup surfaces should be flat and square with the center line of

manufactured to inch-nominal dimensions only.
|
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|
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f— — —
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V77
— |

the shaft. 1 T
R . . D
® To order individual thrust washers, see washer designation ‘ 1 S, H,
below.
D r. " max I
Shaft Fillet Radius
NTHA
Shaft-Piloted Wash Housing-Piloted Wash Load Rati Gty
aft-Piloted Washer ousing-Piloted Washer oad Ratings .
U Bearing Bearing Fatigue. Speed Sp Hp s min. h Bore Washer 0.D. Washer Shaft
+0.000 Designati Wi " Load Limit Rating Piloted Wt Piloted Wt Di
d Dy 0006 esignation t Stati Cu 0il +0,40.000 | 40413, +0.005 +0, 40000 Washer - Washer - ia.
-013,-0.005 | -0,-0.000 -0.076, -0.0030
. mm mm mm mm mm mm mm kg kN L mm mm mm mm kg kg N
o in in in in in in in Ibs Ibf 50 R in in in in Ibs Ibs o
" 38.100 38.082 74613 76218 76.200 39688 2062 NTHA-2448 047 818 280 5 5700 38.082 76218 081 7137 TRI-2448 018 TRID-2448 018 "
’ 15000 14993 2155 3.0007 3.0000 19 0812 103 18400 62900 ’ 14993 3.0007 0032 0.2810 039 039 ?
) 50.800 50.775 90.488 92.098 92075 52388 25.40 NTHA-3258 076 129 408 57 700 50.775 92098 157 7.938 TRJ-3258 026 TRJD-3258 027 )
2.0000 1.9990 396 36259 36250 2146 1.000 168 29000 91600 ) 1.9990 36259 0.062 03125 057 059
2 53975 53950 93663 95.278 95.250 55563 25.40 NTHA-3460 0.80 133 433 186 4500 53.950 95278 157 7.938 TRJ-3460 027 TRJD-3460 028 2
2.1250 21240 311g 3751 37500 2318 1.000 176 30000 97400 ’ 21240 3751 0.062 03125 060 061
m 57.150 57122 96.838 98.453 98.425 58.738 25.40 NTHA-3662 0.83 138 458 s 1400 57122 98.453 157 7.938 TRJ-3662 028 TRJD-3662 029 m
2.2500 2.2489 315 34761 38750 2516 1.000 184 31100 103000 ’ 2.2489 3.4761 0.062 03125 062 064
29 60325 60.297 100.013 101628 101600 61913 25.40 NTHA-3864 0.87 143 485 3 1200 60.297 101628 157 7.938 TRJ-3864 029 TRJD-3864 030 29
¢ 23750 23739 3155 4001 40000 215 1.000 191 32100 109000 " 23739 4001 0.062 03125 065 066 ¢
21 63500 63.472 103.188 104.808 104.775 65.088 25.40 NTHA-4066 0.90 147 512 571 100 63.472 104.808 157 7.938 TRJ-4066 030 TRJD-4066 031 21
’ 25000 24989 41 41263 41250 295 1.000 199 33000 115000 : 24989 41263 0.062 03125 067 069 ?
25, 66675 66,645 108.744 110.345 110312 68.263 25.40 NTHA-4270 10 156 556 631 3900 66,645 110345 157 7.938 TRJ-4270 038 TRID-4270 035 29
¢ 26250 26238 495 43043 43430 2115 1.000 2.2 35100 125000 ) 26238 43443 0.062 03125 075 077 ¢
23 69.850 69.820 1m.919 113520 113.487 71438 25.40 NTHA-8472 104 161 587 663 3800 69.820 113520 157 7.938 TRJ-8472 035 TRID-4472 036 29
N 27500 27488 4135, 4.4693 4.4680 2195 1.000 2.9 36100 132000 " 27488 4.4693 0.062 03125 078 080 ¢
3 76200 76.170 118.269 119.875 119.837 71788 25.40 NTHA-4876 112 169 641 126 3500 76.170 119875 157 7.938 TRJ-4876 038 TRID-4876 039 3
3.0000 2.9988 4215 47195 47180 3lhg 1.000 246 38000 144000 ’ 2.9988 47195 0.062 03125 083 085
3 82550 82517 124619 126.225 126187 84.138 25.40 NTHA-5280 119 m 698 180 3100 82517 126.225 157 7.938 TRJ-5280 040 TRJD-5280 04 3
3.2500 3.2487 4295 4.9695 4.9680 358 1.000 262 39900 157000 ’ 3.2487 4.9695 0,062 03125 089 091
oy 88.900 88.867 130.969 132575 132537 90.488 25.40 NTHA-5684 121 180 725 811 3200 88.867 132575 157 7.938 TRJ-5684 043 TRID-5284 043 3
’ 35000 3.4987 5% 52195 52180 3% 1.000 280 40500 163000 ’ 3.4987 52195 0.062 03125 094 0.96 ?

() ramax is equal to minimum washer chamfer rs min.
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