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Numerical study on the Thermoelastic Wear of a Disk Brake for a
High-Speed Train

Jun Tae Hwang - Chung Kyun Kim
Tribology Research Center, Hongik University

Abstract - This paper presents the results of thermoelastic wear phenomena in ventilated disk brakes
for a high-speed train using finite element method. The computed results show that the sinusoidal
distortions due to non-uniform distributions of temperature profiles may lead to thermoelastic wears
at the rubbing surface, This may decrease the life of a disk brake and produce micro-cracks, noise

and squeals between two rubbing surfaces.
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Table 1 Mechanical and material properties of a
disk brake™

Dimension 2640 x 80t
Elastic modulus, EN/mm®) 2.15% 10"
Poisson’s ratio, v 0.3
Mass density,. o (kg/m*) 7,850
Thermal expansion coef, @ (mm/mm - K 12x 107
Thermal conductivity, &(W/m -0 =~ -~ | = 45
Specific heat, J/kg -+ K 460
‘Weight; kg 100
Tension hardness MPa 1050~]250
Yield strength, MPa . 970 .

* Proc. Instn Mech. Engrs, Vol, 209, IMechE, 1995.
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Table 2 Simulation data of a disc-spot pad used in
the finite element analysis

Number of element 848
Number of node 1131
Three-dimensional 8-node

Element mode isoparametric arbitrary
hexahedral

Vehicle axle load, kg 17,000

Wheel diameter, mm 920

Number of disk per a axle 3

Atmospheric temperature, T | 50

* UIC code 541-3
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