QW3R A178 A2E (2000 29)

Journal of the Korean Society of Precision Engineering Vol. 17, No. 2, February 2000.

A
I
icl
0!
o

*

Selection of Internal

A

.

i
o

e

L 5 S A

Clearance for Automotive Wheel Bearings

Considering an Assembling Procedure

Jun Soo Hyun*, Tae Kil Ahn**, and Seong Kun Kim**

ABSTRACT

An automotive wheel bearing is one of the most important components to guarantee the service life of a
passenger car. The endurance life of a bearing is affected by many parameters such as material properties, heat

treatment, lubrication conditions, temperature, loading conditions, geometry, internal clearance and so on. Under the

same geometry and loading conditions, the internal clearance is the most effective parameters on the endurance life
of a bearing. Generally, bearings have the longest life with a little negative internal clearance. But it is very
difficult to measure and modify the internal clearance after a wheel bearing is assembled.

In this paper, we analyze the effect of an assembling procedure on the clearance of wheel bearings and suggest
a method to determine optimal clearance for automotive wheel bearings by selecting initial bearing clearance.
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Fig. 3 Schematic diagram of a wheel bearing
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Fig. 4 Fitting between a shaft and inner race of a
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Table 1 Design specification of a wheel bearing
used for experiments

. Min - Max -
I(\gf;'; (0 )N(onr;;n)al tolerance | tolerlance

pm (#m) | (xm)
bearing inner
diameter 37.994} 2.00 38 -12 0
bearing outer
diameter 79.994| 2.00 80 -12 0
nner-raceway |70,627| 6.67 | 70.627 | 20 20

tameter

outer-raceway
diameter 47.425| 6.67 | 47.425 =20 20
ball size 11.5 [ 3.33 11.5 -10 10
outer-groove
radius 6.1 |6.67 6.1 =20 20
inner-groove | 596 | 667 | 596 | -20 20
radius
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Table 2 Design specification of shaft and housing

Shaft Housing
No.
Spec. | Mean | O spec. | Mean 0
(mm) | (mm) |(gm)| (mm) | (mm) | (xm)
7991 ~
#1 38'2%54 3803 [3.333 79.925 |5.000
: 79.94
79.92~
#2 38"3’21;’63 3802 (3333 79.940 |6.667
: 79.96
79.94~
# | B0 13801 [3333 79.955 |5.000
: 79.97
Table 3 Axial clearance result
Shaft | Housing Design axial clearance MZisigxl'ed
(Snr;fnc) (sg;c]:) Mean| © Range clearance
(mm) | (gm)| (pm) (pm)
3802~ | 79.91~ 99.06~
38.04|  79.94 (0127 942 | "iss 56 76
38.02~ | 79.94~ 7529~
38.04]  79.97|0-107110.66 ) "“y3g 5y 86
3802~ | 79.92~ 62.45~
3804| 7996|0088 | 857 | "Tiys 06 81
3801~ | 7991~ 8521~
38.03] 7904|0113 [ 909 | Y3945 86
3801~ | 79.94~ 62.23~
3803|  79.97] 00931030 ™51 00 66
3801~ | 79.92~ 49.75~
3803 79960075 830 | g5 54 66
3800~ | 79.94~ 49.56~
3802|  70.97]0:080} 997 | Tyag 3¢ 61
38.00~ | 79.92~ 3742~
38.02|  79.96|0:062| 8.04 | "Teq o9 56
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