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Fatigue life prediction of brake treads for C80 trains with
long downhill cycles
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Abstract: High—temperature tensile tests were used to establish the material mechanics parameters of CL60
wheel steel in the 26~500 °‘C temperature range, considering the convective heat transfer, wheel-rail
contact heat transfer, thermal radiation, driving resistance, taking advantage of work—energy conversion
relationships with Hertz contact theory to obtain the heat flow load, normal load, and tangential load. A
wheel finite element model was developed in Abaqus to predict the fatigue life of wheel treads during the
braking process of C80 trains with lengthy downhill cycles. The subroutine is created to manage the load
with heat transfer qualities for rotational loading of the tread surface in order to determine the temperature
of the tread surface and the Mises stress—time history. It also examines the thermal-mechanical interaction

of the braking process for the lengthy downhill cycle of the train. By investigating the effect of gate tile
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pressure on fatigue life, the fatigue life procedures were developed based on the N.E. damage and R. W.

damage formulas to evaluate the fatigue life of the tread surface under two types of damage. The results

show that after the same cycle, the tread temperature and Mises stress history stabilize. The tread hazard

point is the wheel-rail contact center, with the two different types of damage, the percentage inaccuracy of

wheel service revolutions is 1.28%. The higher the pressure of the brake shoe, the higher the temperature

of the danger point, the higher the Mises stress, and the shorter the fatigue life.

Key words: mechanical design; periodic braking; fatigue life of tread; wheel service revolutions; N.E.

damage; R.W. damage
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Fig.1 Three—dimensional model of wheel
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Table 1 Mechanical and physical properties of CL60 steel
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