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The Analysis of Ttransient Temperature Field Distribution of Vehicle
Ventilated Disc Brake under Emergency Braking Condition

JIAN Qifei WU Hao
( College of Mechanical and Automobile Engineering South China University of Technology Guangzhou Guangdong 510640 China)

Abstract: The ventilated disc brake which used in a passenger vehicle front wheel as the research object is set its
thermal-structure coupled three-dimensional finite element analysis model is set up. Then direct coupling method is
adopt to simulate the transient temperature field of ventilated disc brake under emergency braking condition on the
basis of model eventually the distribution and change characteristics of temperature field of ventilated brake disc
and pad in emergency braking are gotten. The results show that the temperature field distribution of brake disc is not
axial symmetry in emergency braking there are certain temperature gradient in radial circumferential and axial
three directions. The highest temperature of the brake disc appeared in 1.91 s the highest temperature is 227. 1 C.

Meanwhile the ventilated disc brake bench test is carried on under the brake condition as same as the simulation a—
nalysis the obtained experimental result basic consistent with the result of the simulation calculation thus the validi-
ty of the simulation analysis is verified and a theoretical basis for design and optimization of ventilated disc brake is
provided.

Key words: ventilated disc brake; the finite element; temperature field; bench test



