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Abstract: An automotive wheel bearing is important part that translates rotating motion and bears vehicle weight.
Recently, in accordance with the demands for CO, emission reduction and fuel economy regulation, the requirements
for the weight reduction and miniaturization of vehicles has increased. Therefore, life evaluation technology of the
bearings has increased in necessity. Since the bearing life is affected by many parameters such as bearing geometry,
bearing specifications, and vehicle specifications, it is difficult to predict. In this paper, the bearing life was tested by
varying the applied load and rotation speed and comparing them with the basic rating life and modified rating life that
were suggested in ISO standards. From the results, it was found that there was a difference between the test life and
theoretical life and modified rating life than basic rating life was to be relatively well predicted by test life.
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ownE AE 5 k.

C, =h,f (icosa)" Z7°D* D, <254
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Table 1 Life modification factor for reliability, @,

Reliability, % Ly a
90 Lo 1
95 Ls,, 0.64
96 L4m 0.55
97 L3m 0.47
98 L2m 0.37
99 le 0.25
99.2 Lo sm 0.22
99.4 Ly gm 0.19
99.6 Ly 4m 0.16
99.8 Loom 0.12
99.9 Ly im 0.093
99.92 Lo 08m 0.087
99.94 Ly o6m 0.080
99.95 Lo osm 0.077
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Fig. 1 Life modification factor for radial ball bearing
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Fig. 2 Developed bearing life calculation program for
automotive wheel bearing
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Table 2 Bearing specification
Description Dimension
Ball diameter 11.9063 mm
Number of balls 11
Contact angle 35 degree
Pitch circle diameter 49 mm
Fig. 3 Automotive wheel bearing life tester''®)
Fig. 4 Gen.3 Automotive wheel bearing!®
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Table 3 Applied load corresponding to the load ratio
100%, 120%

Load ratio 100% 120%
Radial directional load, F, 6576 N 7891 N
Axial directional load, F, 3946 N 4735N

Fig. 5 Fatigue spalling in bearing raceway surface'”
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Table of Statistics
90 | Shape  13.1508
Scale  1763.28 A
70 | Mean 169532
50 | Stoev  157.252
50 | Median  1714.82 Py
20| @R 203.727
30 | Failure 3
Censor 0
20| ADx 3.701

Percent

WOBO 1£OO 11;00 WBTOO 18TOO 2060 2;0(2
Bearing life, By, km
(a) At load ratio 100% and rotation speed 500rpm
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Table of Statistics
90— | Shape  6.21185
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70+ | Mean 104477
60 | stoev  196.072
50 | Median  1059.62
204 | @R 264.958
Failure 6

Percent

T

480 5?)0 SOrO 700 880 9‘(‘)0 1;00 1;00
Bearing life, B, km
(b) At load ratio 100% and rotation speed 1000rpm

Table of Statistics
90| Shape  14.4704
80 | Scale 841016
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60 | Sthev  68.6677
50 | Median 819,982
404 | 1aR 88.5812
Failure 2

Censor
20 | ap+

Percent
8

0
4.859

- - ~ - o
400 500 600 700 800 900 1000 1100
Bearing life, B, km

(c) At load ratio 120% and rotation speed 500rpm

Table of Statistics
90| Shape  6.29890
80| Scale  843.336
70| Mean  784.469
60| Stoev  145.342
50| Median  795.665
20| or 196.233
30| Failure 6

Percent
9

0
20 [LADx 2.259

BOrO 480 5(’)0 6(;0 7?)0 SjOO 95010;0
Bearing life, B,,, km
(d) At load ratio 120% and rotation speed 1000rpm

Fig. 6 Bearing life calculated by Weibull theory
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Fig. 7 Measured temperature data corresponding to
rotation speed
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(a) Comparison bearing life among test life(B ), basic
rating life(L ), and modified rating life(L, )

corresponding to rotation speed 500rpm and load
ratio 100%, 120%
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(b) Comparison bearing life among test life(B, ), basic

L10m, 100%
L10m, 120%
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rating life(L,)), and modified rating life(L )

corresponding to rotation speed 1000rpm and load
ratio 100%, 120%

Fig. 8 Influence of the load ratio in the bearing life
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Fig. 9 Influence of the rotation speed in the bearing life
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