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A Study on the Dynamic Behaviors of a Disk Brake for a High-Speed

Train

Seung Hyun Cho - Chung Kyun Kim
Tribology Research Center, Hongik University

Abstract - Using a coupled thermal-mechanical analysis, the dynamic distortion of the
ventilated disk brakes has been presented for a high-speed train. The offset ratio between the
maximum and minimum values of the thermal distortions has been analyzed as a function of
a braking number. The computed FEM results show that the offset ratios in radial direction
are much greater than those of circumferentially distorted components. This means that the
axial distortions in radial direction may dominantly produce thermally caused wears and cracks

at the rubbing surfaces.
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Table 1 Mechanical and material properties of a
disk brake™

Dimension @ 640 x 80t
Elastic modulus, E(N/mm") 2.15% 10"
Poisson’s ratio, v 0.3
Mass density, p (kg/m?) 7,850
Thermal expansion coef, ¢ (mm/mm*K) | 12x10™
Thermal conductivity, k(W/m - K) 45
Specific heat, J/kg - K 460
Weight, kg 100
Tension hardness, MPa 1050~ 1250
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
Simulation Conditions | - 7
Number of element
Number of node

848
1131

Element mode Three-dimensional 8-node
isoparametric arbitrary hexahedral

Vehicle axle load, kg 17,000

Wheel diameter, mm 920

No. of disk per a axle 3

Atmospheric temp., T 50

*UIC code 541-3
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