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Instability Analysis and Optimization of
a Drum Brake Nonlinear Model

HUANG Ze-hao's HUANG Xu's WAN Xin', LEI Wei'?

1. Vehicle Engineering Institute, Chongqing University of Technology , Chongging 400054 , China ;
2. CSGC TRW Chassis Systems Co. Ltd. s Chongqing 402760 , China

Abstract: Based on the four degrees of freedom vibration model of the drum brake contact unit, its insta-
bility is found to be caused by coupling friction, and the main factors are friction coefficient, elastic modu-
lus and contact area. A friction contact nonlinear finite element model of the brake is established, and the
validity of the model is verified by an experiment. A single-factor analysis of the finite element model
shows that reducing the friction coefficient or reducing the elastic modulus of the friction lining can signifi-
cantly reduce the instability coefficient and, similarly, the incomplete contact of the brake can also reduce
its instability coefficient. Optimization of the influencing factors with the response surface method reduces
the instability coefficient by 55. 6% , thus significantly improving the instability of the model.

Key words: instability; friction coefficient; elastic modulus; contact area; response surface method
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