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The fatigue crack propagation characteristic
on brake disc surface of high speed train

SHI Xiaoling , LI Qiang .YANG Guangxue

(School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The load characteristics of the brake disc during operation are defined, and thermal
stress distributions of brake disc are obtained in different conditions using the finite element
method. Research found that the tension and compression stress caused by repeated braking is the
major driving force of crack propagation. Based on the cracks profile macro-morphology of brake
disc, the model is established using three-dimensional crack propagation software FRANC3D,
and the relation between stress intensity factor and crack length is studied. According to the fa-
tigue crack growth theory and crack propagation threshold, the critical crack size and extended
life is estimated. Then the running distances before the crack reaches the critical crack size is also
given. Research results provide a reference for the crack limits of the brake disc.

Key words: high-speed railway; brake disc; fatigue crack growth; initial crack size; stress intensity
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