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Analysis and optimization on abnormal noise caused by retractor when closing

the door of a vehicle

ZHANG Hao RAO Gang GAO Xiaoging QU Shaoju DENG Xiu

(Dong Feng Motor Corporation Technical Center, Wuhan 430056, China)

Abstract: Aiming at the issue of vibration and abnormal noise of a certain vehicle when closing the door,
which was identified the cause was the vibration excitation generated by closing the door, then transmitted
to the retractor through the body and seat belt bracket, and caused abnormal noise inside the retractor. A
system dynamics model of the vehicle body and the retractor was established, and the impact of the installation
bracket of the retractor on vibration transmission characteristics was analyzed. The loudness test of the belt
retractor was completed with sweep excitation, and obtained the sensitive frequency of the belt retractor. By
reasonably designed the stiffness of the seat belt bracket of the retractor, the vibration transmission peak
is avoided from the sensitive frequency of the retractor, and the problem of abnormal noise is significantly
improved. It provides a reference for the analysis and optimization of similar problems.
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Fig. 1 Retractor vibration test when closing door
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Fig. 2 Wavelet analysis of abnormal noise in a

retractor
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Fig. 3 Vibration spectrum analysis at bolt of re-

tractor vibration
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Fig. 4 System dynamic model of body and retractor
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Fig. 5 Frequency response characteristics of door

closing excitation to retractor
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Fig. 6 Noise test of retractor
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Fig. 8 Original and optimized solutions of the

retracter bracket
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Fig. 10 Wavelet analysis of improved interior

noise
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Fig. 11 Vibration comparison at the mount point

of different schemes
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