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Application of Complex Modal Analysis in
Disc Braking Noise Suppression

WU  Shuai “*, ZHANG Xiao-yan >, WANG De-chen "’
SUN Yu'?, ZHAO Yong-giang "’

( 1.Technology Center of Great Wall Motor Co. Ltd., Baoding 071000, Hebei China;
2. Hebei Automotive Engineering and Technology Research Center, Baoding 071000, Hebei China )

Abstract : Control of the disc braking noise of a particular SUV is studied. The complex eigenvalues and the complex
modals are calculated by means of Abaqus. Comparing the modal shape of the substructure under the unstable modal
condition with its own modal shape, it is revealed that the system modal instability is due to modal shape superposition and
the modal coupling of the substructures. Comparing the results of SAE J2521 test with the results of road test, it is
discovered that the simulation analysis can accurately forecast the tendency of the braking noise, and whether the instability
coefficient is greater than 0.01 is not the unique criterion for the system’ s stability judgment. In virtue of the practical
engineering experience, a structure called “asymmetric chamfer” is put forward to optimize the shape of the friction pad.
Results of the test show that this special structure can effectively suppress the braking noise. This work offers another way

for braking noise suppression.
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