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Abstract : The automotive braking system is directly related to the vehicle braking distance, handling stability,
and driving safety. With the increase in vehicle speed and the complexity of road conditions,
traditional braking systems are prone to issues such as excessive temperature rise, thermal decay,
and unreasonable brake force distribution during continuous braking and emergency braking. This
paper takes a typical passenger car braking system as the object of study, analyzes its working
principle and main performance indicators, and focuses on the effects of braking distance, brake disc
temperature rise, and front and rear axle brake force distribution on system performance. Based on
this, optimization measures are proposed from the aspects of brake disc heat dissipation structure,
friction pair parameters, and dynamic brake force distribution strategy. The results show that after
optimization, the braking distance is shortened, the maximum temperature of the brake disc is
reduced, and the vehicle braking stability is improved. This study provides a certain reference for the
performance analysis and structural optimization of automotive braking systems.
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