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Fig.1 Principle of disc brake
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Fig. 4 Test bed for brake system simplified. @.Simplified brake
with brake pad; @.Guide-bar; ®.Transducer; @.Airway tube
1, ®.Airway tube 2
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Stability and Nonlinear Dynamics Analysis of Automotive Disc Brake
LIU Fu-hao*? JIANG Han-jun® ZHU Long-ying*
(1. College of Automobile Engineering, Yancheng Institute of technology, Jiangshu 224051
2. Jiangsu Anjie Auto Parts Company, Limited Jiangsu 224002
3. State Key Laboratory of Mechanical Transmission, Chongging University, Chongging 400044)

Abstract: Aiming at the problem of vibration in automotive disc brake induced by friction, a minimal two degree
of freedom model where the brake pad and brake disc are coupled with variable friction coefficient is presented.
Based on Routh-Hurwitz criteria, stability and instability areas of the brake model are analyzed. The range of
parameter values and coupled frequencies are identified. By using parameter values which have physical meaning,
the relationship between the different angles, the stability and amplitude of limit cycle are illustrated. Based on the
bifurcation diagram of two parameters, the rich dynamics phenomena and the existence of chaos in the brake
system are explored. The results show that the mass, stiffness of the brake pad and the velocity of brake rotor have
a significant effect on the stability of the brake system. The conclusions of this paper are to be significantly referred
for the design and control the vibration of the brake system.
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