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Optimal Design of Brake System
considering Vehicle Vibration and Durability of Rotor
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Abstract

Brake-induced vibrations of a vehicle such as brake judder are determined by the excitation of brake
torque variations and by their transfer to the driver’s contact points via suspension, body and steering system.
The formation of brake torque variation is mainly determined by static and dynamic disk thickness variations.
The vibration transfer from the excitation by brake torque variation to the perception by the driver depends on
the kinematic and dynamic behaviour of the components in the transfer path. Optimization of the judder
performance can be achieved either by minimizing the excitation or by reduction of the judder sensitivity of
the vehicle. In this paper, the optimization process of a front rotor is suggested to reduce brake judder
considering the cooling performance of the rotor, the judder sensitivity of the vehicle and durability of the

rotor.
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Fig. 2 Acceleration waterfall at steering wheel for B car
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Fig. 4 Thermal deformation analysis flow of brake disk
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Fig. 7 Film coefficient for front disk
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Fig. 8 Design parameters for a front disk
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