JAPANESE AUTOMOBILE STANDARD

JASO F 501-89

Needle Roller Bearings of Universal Joint for

Automobiles

1. Scope

This standard specifies needle rolfer bearings
of universal joint for propeller shaft of auto-

mobiles (hereinafter referred to as bearing).

Remark: 1. Shape and dimensions are specified for the
basic standard for determining dimensions.
2. Outlinedrawing ofthe bearing inthis standard
shows one example of shape and structurein
each drawing.
Whereas, sealing surface on the open side of
outerring of machined ring bearing is omitted.

2. Purpose

This standard aimsto rationalize designing and
manufacturing of bearings and to standardize
quality evaluation.

3. Type

Type of bearing shall be classified into two
types, machined ring bearing' and, depending
on machining method of the outer ring.
Machined ring bearing shall be further classified
intothreetypes such aswithoutsnap ring groove
andlock groove, with snap ring groove andwith
lock groove, depending on their shapes (Refer
to Table 1). In addition, drawn cup bearing
includes with and without embossed portion at

the bottom of the outer ring.

Note " Refer to 2401 and 2402 of JASO C 803
(Glossary of Terms Relating to Propeller
Shafts of Automobiles).

4. Main Dimensions
4.1 Machined Ring

Main dimensions of machined ring bearings
shall be generally in accordance with the

following dimensions. (Refer to Fig. 1)

Remark: Main dimensions specified in this standard
shall be nominal dimensions unless otherwise
specified.

Reference: Recommended examples of the main
dimensions of the machined ring bearings
are shown in Reference Table 1.

(1) Roller set bore diameter
Roller set bore diameter (Fw) shall be
given by the following equation and shall
be rounded into 0.01 mm.

1 1

FW=( oy —ﬁoDNmax+ - s & CC min
.. 180° i 180
sm———z Zsin Z

~ (lower tolerance of the inscribed
circle of rollers)}(*)

where, Fw Roller set hore diameter
{mm)
Dwmax : Maximum roller diameter
(mm) (5)
Z . Number of rolfers (pieces}
ccmin : Minimum circumferential
clearance (mm) ()
Notes (*) Refer to Clause 5. Accuracy of the main

dimensions and accuracy of rotation.

{5y This dimension shall normally indicate
nominal dimension.

(8% Normally, this dimension shall be
approximately 0.004 Z mm.

JiS B 1506
JIS B 1515
JIS G 3141
JIS G 4805

Reference Standards:

Rollers for Roller Bearings

Methods of Measurement for Roller Bearings
Cold Rolled Carbon Steel Sheets and Strip
High Carbon Chromium Bearing Steels

JASO C 803 Glossary of Terms Relating to Propelier Shafts of
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Table 1
Reference
Type Symbol .
Section Outer(%anrseter Dl Main usage
r—__ﬁ
Without shap ring groove | . N
and lock groove JN — - 20 ~ 42 General use
I
R N
: Light load and
lr\illnegfggggng With snap ring groove JNN I E— = 22 ~ 37 .Tseedium load
e oo’
Medium load
- JNW-1(3) ~
With lock groove INW=2(%) +— 42 ~ 64 322 heavy load
JND
Drawn cup * 15~ 25 General use
bearing
Motes (2}  Locating is made at the bottom of the outer ring.
{*)}  Locating is made at the bottom of the lock groove.
Fig. 1
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Reference Table 1 Main dimensions of machined ring bearings (Recommended examples)

unit: mm
Inscribed | Outer |Width |Bottom| - Snap ring groove' Lock groove Roller Basic [Basic [Fig. No
circle di- | dameter | of outer {thicke- |— - - static jload [shown
ameter race ness {Distance| Diameter | Width | Width | Depth | Diameterilengh | Nuvker|load |ratiang {in Fig.1
of rollers from rating
inner
bottlom d, b Dw L z Cor G
Fw D c t m h w o[
(approx.) ? {pieces)] (kN) | (kN)
10.79 20 15 25 - - - - - 2.0 9.8 .20 13 7 (1)
12.70 22 15 25 | 80 20.0 20 - - 20 98| 23 16 8 (142}
14.61 25 17 35 80 | 230 .20 - - 20 98| 26 18 8 (12
16.67 28 19 3.5 9.5 26.0 2.0 - - 25 11.8 | 24 25 12 (1.42)
19.84 32 25 40 | 140 29.5 25 - - 25 17.8 | 28 45 17 (1).42)
20.00 32 19 4.0 12,5 29.5 25" - - 3.0 15.8| 24 40 18 (1.(2)
22.86 36 26 4.0 14.0 335 25 - - 3.0 178 27 51 21 {(N.(2)
25.72 40 26 40 14.0 37.5 25 - - 3.0 17.8| 30 58 22 (1),(2)
28.58 45 30 4.0 - - - 18 20 3.0 19.8| 33 72 | 26 |(4)
30.49 45 35 45 - - - 25 3.0 3.0 218 35 84 29 {4)
33.35 50 31 4.5 - - - 12 1.8 3.0 238 | 38 100 32 (3)
33.35 50 39 45 - - - 25 4.5 3.0 238 | 38 100 32 (4)
36.22 53 41 - 6.0 - - - 25 45 30 238 | M 109 33 4)
37.79 56 42 5.0 - - - 25 4.5 35 258 | 37 123 40 (4)
41.14 60 42 5.0 - - - 25 3.0 35 258 40 135 41 4
43.36 63 42 6.0 - - - 30 3.0 35 2581 42 142 43 (4)
Reference: The reference figure shows the relation i H H
between the rollegr set bore diameter (Fw) @ Bear!ng OUts.l de d.'ameter
and roller diameter (Dwl/number (2) of Bearing outside diameter (D) shall be the
rollers. value shown in Table 2 which is close to
Reference figure the v.alue obtained by the following
equation.
50
D=132 FW+5.5
S where. D : Bearing outside diameter
X (mm)
40 - 03,4' Fw : Roller set bore diameter
Y. {(mm)
0/ &
= A s Table 2
& RS /
5 ' SV A- unit : mm
3 <S 7 N N "
g 30 1 < Bearing outside diameter D
l’ P
3 my ¢?>‘° 20, 22, 25, 28, 32, 36, 40, 45, 50, 53, 56, 60, 63
7 |
g Z .
2 (3) Bottom thickness
2 2 A~ Bottom thickness (t) shall be in accordance
H] o with Table 3.
2 g
1able3
r. P ‘ unit : mm
10 1 \g’«\g\- gearing oBtside JNBoth:':ln thickness t
fameter . . R
SNW-1 JNW-2
Less than 24 2.0~ 3.0 —
Over 24, less than 30 3.0~ 4.0 —_
0 20 30 40 50 Over 30, less than 40 35~ 45 -
Number (2) of rollers Over 40, less than 65 4.0 ~ 6.0 3.0 ~ 80
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{4) Location and dimension of the shap
ring groove
Distance (/) between the inner bottom
and snap ring groove shall be obtained
by the following equation and shall be
rounded into 0.5 mm. Diameter (d,) and
width (m) of the snap ring groove shall be
in accordance with Table 4.

| =0.8 Lw

where, I : Distance between the inner
bottom and snapring groove
Lw : Roller length (mm) (Refer to

10. Rollers).

Table 4
unit : mm
. . Snap ring Ring groove
Bearing outside groove width m
diameter D diameter d2 | snap
: (maximum} | (minimum)
Over 20, less than 30 b-20 2.0
Over 30, less than 40 D-~25 2.5

{5} Lock groove dimensions
Width (b) and depth (h) of the lock groove
shall be in accordance with Table 5.

Table 5
unit : mm
Lock Lock
Bearing outside groove ocK groove

width b | depth'h
UNW=1| INW=2 [JNW-1|INW-2

diameter D

Over 40, less than:48 { 10~12] 18~.25 {1.8~2.0/2.0~3.0

Qver 48, less than 65 | 10~20| 25~30 |1.8~2.0|3.0~4.5

(1)
{A bearing provided with
embossed portion at the

bottom)
[
w
3 4t
<
k=4
g a
b4 / B=o
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{6) Outer ring width
Quter ring width (C) shall be obtained by
the following equation.

C=Lw+t+ h(") +S

where, C : Outer ring width (mm)
Lw : Roller length {mm) (Refer
to 10. Rollers)
t : Bottom thickness {mm)
h : Dept of lock groove (mm)
S : Widthofthe sealing surface
of bearing.

This dimension shall be applied to JNW-2
case only.

Note (')

4.2 Drawn Cup Bearings

Main dimensions of drawn cup bearings shall
be generally in accordance with the following

dimensions. (Refer to Fig. 2)

Remark: Main dimensions specified in this standard
shall be nominal dimensions unless otherwise
specified.

Reference: Recommended examples of the main dimen-
sions of drawn cup bearing are shown in
Reference Table 2.

{1) Roller set bore diameter
Roller set bore diameter (Fw) shall be in
accordance with 4.1 machined ring
bearing, (1) roller set bore diameter.

(2)
(A bearing without
embossed portion at the
bottom)

c

o Fw
¢D
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Reference Table 2 Main Dimensions of Drawn Cup Bearings
{Recommended examples)

) unit: mm
Roller sed Outer Outer Bottom Roller Basic | Basic |Fig.No
bore diameter | rin thicke- _ static load - [shown
diameter width ness Diameter | Length | Number | load ratiang |in Fig.2
rating
Cor C‘
Aw D . C t Dw Lw zZ
{approx.) {kN) {kN)
10.00 16 9.0 1.30 2.250 6.5 17 8 5 %)
10.01 15 9.4 | 175 1.500 6.8 24 9 4 -2
11.63 17 11.8 225 1.744 8.8 24 13 6 (1
12.97 19 11.8 2,25 2,042 8.8 23 14 7 (M
13.02 19 1.8 225 2.050 2.0 23 18 7 (2)
13.98 20 11.8 2.25 2,000 8.8 25 16 7 1)
15.99 22 129 232 2,013 9.8 28 20 8 {1
17.97 24 13.8 225 2.020 10.6 31 24 9 )

(2) Bearing outside diameter
Bearing outside diameter (D) shall be
obtained by the following equation and
shall be rounded into 1 mm in considera-
tion of roller diameter and thickness of
outer ring.
D=110 Fw + 4.4

6. Appearance

Crack, cut, rust and the other defect detrimental
for use shall not be found on the bearing.

7. Condition of Rotation

Bearing shall rotate smoothly.

where, D : Bearing outside diameter 8. Hardness of Outer Ring
{mm) . RN
Fw : Roller set bore diameter 8.1 Machined Ring Bearings
(mm) Hardness of outer ring raceway surface and

(3) Bottom thickness
Bottom thickness (t) shallbe 1.1~2.5mm.
{4) Outer ring width
Outer ring width {C) shall be obtained by
the following equation.

Cs1.14 LW+ 1.7

where, C : Outer ring width (mm)
Lw : Roller length (mm)

5. Accuracy of the Main Dimensions and
Accuracy of Rotation
5.1 Machined Ring Bearings

Accuracy of the main dimensions and accuracy
of rotation of machined ring bearing shall be in
accordance with Attached Table 1.

5.2 Drawn Cup Bearings

Accuracy of the main dimensions of drawn cup
bearing shall be in accordance with Attached
Table 2.

inner bottom surfaces of the machined ring
bearing shall be within the range from HV 633
to 832 or from HRC 57 to 65.

8.2 Drawn Cup Bearings

Hardness of outer ring raceway surface and
inner bottom surfaces of drawn cup bearing
shall be more than HV 670.

9. Material of Outer Ring
9.1 Machined Ring Bearings

Material of the outer ring of machined ring
bearing shall be specified in JIS G 4805 (High
Carbon Chromium Bearing Steels) or the

material of equivalent or higher quality (8).

Note (%) Thematerialis defined as deriving assurable
quality and performance of the bearing as
same as the material specified in JIS G 4805.

9.2 Drawn Cup Bearings

Material of the outer ring of drawn cup bearing
shall be specified in JIS G 3141 {Cold Rolled
Carbon Steel Sheets and Strip) or the material
of equivalent or higher quality (®).
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