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Abstract ; Through finite element modeling of the automobile disc brake, the temperature and stress distribution

of the brake emergency braking condition and the continuous braking condition were obtained. Under the prem-

ise of not changing the whole structure of the brake, diameter and thickness of the brake disc and the inner

diameter and thickness of the friction block were defined as the design variables, maximum temperature and

stress were defined as optimization objectives, finite element method, response surface method and NSGA- I

algorithm were used in the optimization of the brake. After optimization ,the maximum temperature of the brake

was reduced by 13% , the maximum stress was reduced by 15% ; Bench test was made to optimized brake.

Results showed the experimental value matched well with simulation value and proved the feasibility of the

optimized design.
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Fig.1 Finite element model of the brake
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Geometric dimensions and material

parameters of the brake disc and friction block
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Table 2 Important parameters of vehicle

2% G./kg L/m L,/m 1) h/m  r/m
BE 1100  20.5 1.13 0.7 0.45 0.295
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Fig.2 Surface temperature change of brake disc

during emergency braking process
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Fig.4 Maximum stress during emergency braking
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Fig.5 The temperature and stress of the brake

disc at the end of repeated braking
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Fig. 6 Internal optimization flow chart of disc brake
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Table 3 Comparison before and after

the optimization of brake
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Fig.7 Comparison of simulation and

experimental results
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