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Structural Design and Experimental Study of Motorcycle Disc Brake Assemblies with Enhanced Heat Dissipation Performance**

Huang Yuwen

Rui'an Hongya Automotive and Motorcycle Parts Factory, Wenzhou, Zhejiang 325204

[ Abstract ] This study examines heat dissipation challenges in disc brake assemblies, identifying brake disc material, structural

design, and ventilation systems as critical factors affecting thermal performance. The research proposes structural

optimization strategies—including improved brake disc ventilation configurations, additional heat dissipation fins, and

enhanced caliper designs—with specific solutions such as plum blossom-shaped ventilation holes, V-shaped cooling

grooves, and serpentine cooling channels, supplemented by thermal insulation materials and active cooling mechanisms.

ANSYS simulation results demonstrate that the optimized design achieves more uniform temperature distribution across

the brake disc, reduced maximum temperatures, and improved heat flux distribution. Comparative experiments under

various operating conditions and ambient temperatures confirm that the upgraded assemblies effectively lower brake

system temperatures while enhancing braking stability and reliability. These findings provide innovative insights for

disc brake assembly design, holding significant implications for improving braking safety and advancing industry

technology.

[ Key words ] Motorcycle; Disc brake assembly; Heat dissipation performance; Structural design; Experimental study
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