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Analysis and control of the starting stick-slip noise
at vehicle front wheel end
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Abstract: In the starting process of a certain front-engine front-drive vehicle, the “click” sound appears and the high
occurrence rate of this trouble seriously affects the quality of whole vehicle. Through the investigation and analysis, it is
clarified that the phenomenon of abnormal noise is caused by the stick-slip vibration of the contact end face between
the wheel-hub bearing and the driving half-shaft. In the stick-slip process, the friction type of the contact end face
transfers from static friction to dynamic friction and the axial impact introduced by the changes of friction coefficient
generates abnormal noise. A simplified physical model is established, the influences of dynamic and static friction
coefficients, positive pressure and contact area on stick-slip motion are analyzed. A special anti-friction washer is added
to the contact interface to minimize the change of friction force during the transfer from static friction to dynamic
friction, so that the trouble of starting “click” noise is eventually solved. At present, there are few researches on
stick-slip friction in vehicle transmission system. The research in this paper has reference significance for the similar
stick-slip abnormal noise treatment in the design process of the new vehicle transmission.
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Fig.1 Subjective evaluation method of “click” noise
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Fig.2 Layout of sensors

oy 10:00F @ L_
i . Lo
2 .
Ta000f \ﬁ*ﬁﬁ"ﬂ/ o
0.02¢-3 61.36
A1) /s
10.00 f () A 7
< E r's \
&
e ﬂmﬂwh+umhuun*ﬂwhm
A, 3
-10.00 . . . . . .
0.02¢-3 61.36
A1) /s
2 10.00f ©
E rﬂxﬁ_/rwxhh/“\
= ]
%--10.00 . . . . . .
0.02¢-3 61.36
A1) /s
@
g - M
8
# 0.00 . . . . . .
0.02¢-3 61.36
A1) /s
= 5000 ©
EE L
H
2 5
f2500F L
0.02¢-3 61.36
A1) /s

B3 BN R SR
Fig.3 Time domain characteristics of vehicle vibration
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Table 1 Variation of abnormal noise under different

locking torques
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Fig.4 Transmission path of “click” noise at the wheel end
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Fig.5 Assembly diagram of driving half shaft and hub
bearing assembly
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Table 2 List of friction coefficients
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Fig.7 Special anti-friction washer
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Fig.8 Time domain characteristics of vehicle vibration
after adding the washer
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