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Thermal Stress Characteristics of a Disk Pad
in High-Speed Brakes

Chung Kyun Kim and Seoung Hyun Cho

Tribology Research Center, Hongik University

Abstract—The thermal characteristics of a disk such as temperature distribution, thermal behaviors
and thermal stress during a braking operation has been analyzed for a high-speed brake using the
finite element method. The maximum stress for a pad loaded against a disk was occurred at the
trailing and leading edges of the disk pad at the underlayer-backplate interface. The FEM results
indicate that the thermal characteristics of the spot type pad shows good performance compared with
those of the flat type pad. Thus, the spot type pad in brake system may be recommended for the

high-speed train system.

Key words—flat pad, spot pad, disk brake, finite element method, thermal behaviour.
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Table 1. Mechanical and material properties of a pad [4]

Specifications red v Flat pad Spot pad
Elastic modulus, N/mm® 1.05%x10° 1.05x10°
Poisson's ratio 03 03
Mass density, kg/m’ 2,500 2,500
Coef. of thermal expansion, mm/mm-K 7.5x10™° 7.5x107°
Thermal conductivity, W/m-K 4.6 4.6

Specific heat, Jkg-K 800 800

Table 2. Simulation data of a pad used in the finite ele-
ment analysis

Simulation Conditions Values
Area of a pad, m’ 0.02*
Thickness of a pad, mm 24*
Initial velocity of braking, km/h 350
Convection coef., W/m™C 60.74
Atmospheric temperature, °C 35

*UIC code 541-3
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Fig. 1. Deceleration curve of a high-speed train with a

speed of 350 km/h.
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(a) Temperature distribution
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(b) Thermal deformation in axial direction

Fig. 3. Thermal characteristics of a flat type pad with
a maximum speed of 350 km/h.
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Fig. 4. Thermal characteristics of a flat type pad as a
function of heat fluxes transferred to a pad.
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Maximum stress region
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Fig. 8. Contact stress distribution of a spot type pad at
the end of heating period.
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(b} Distorted contact geometry
Fig. 9. Contact geometry of the flat type pad.
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