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Dynamic Evolution of Temperature Field for
Brake Pair on Metro Vehicles
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Abstract: The traditional simulation model for temperature using average heat source does not take the thermal
accumulation effect of brake pad contacting disc into account, and thus cannot truly reproduce the distribution state and
evolution process of the temperature field of brake pair. To address this issue, a thermomechanical coupling model
reflecting the dynamic contact process between brake pad and disc was constructed. The model was verified through
full-scale brake rig tests, and temperature field simulations were carried out under typical working conditions. The
results show that the temperature at the outer end of the brake disc and pad is higher than that at the inner end, and the
temperature field is distributed in a band-like pattern in the radial direction, with the highest temperature band located
near the outer circumference. The temperature time history curves of the brake disc are fluctuating, and the amplitude
of fluctuation increases with increasing distance from the surface, with the fluctuation period increasing over time. The
temperature of the brake pad only fluctuates on the surface and to a lesser extent than that of the brake disc. At the same
thickness position, the temperature of the brake disc is higher than that of the brake pad. By revealing the formation
mechanism of the temporal fluctuation characteristics and spatial non-uniform distribution characteristics of the brake
disc and pad temperature field, it provides a technical approach for accurately assessing thermal capacity and efficiently
identifying locations of thermal damage.
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