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Numerical Analysis on the Thermal Characteristics
of a Ventilated Disc Brake

Chung Kyun Kim and Buo-Yong Sung

Tribology Research Center, Hongik University

Abstract—The adequate design of a passenger car's braking system, which is directly related to the
safety of a car, is very important since the safety is an essential design parameter of a car to keep
men and car from the damage. The general method to verify the performance and safety of a braking
system is still based on the trial-error experiments. However, the design based on experiments costs
high and is time-consuming method. So it is desirable to use the numerical analysis method for the
reduction of cost and time in the design of a braking system. In this paper, the thermal characteristic
of a ventilated disc brake has been analyzed as a function of the car speed and a deceleration during

quick braking.

Key words— braking power, cooling period, friction, heating period, temperature distribution.
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Table 1. Properties of air
250 K (-23°C) 293 K (20°C) 300 K (27°C) 308 K (35°C) 320 K (47°C)
Density, kg/m' 1.3947 1.1963 1.164 1.137 0.9950
Thermal conductivity, W/m- K 223x10 ° 25.74% 10 263%10 " 26.9% 107" 30.0x10°°
Thermal diffusivity, m’/sec 15.9x 107" 21.57x107° 22.5%107° 23.7%x 107" 29.9x 107"
Prandt! number, Pr 0.720 0.708 0.707 0.705 0.700
Viscosity, Pa-sec 1596x 107" 1811x 107" 18.46x 107" 1884% 107" 2082%x 107"
Kinematic viscosity, m’/scc 11.44x 107" 15.01x 107" 15.59x 107" 16.44>107°  2092x 107"
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Table 2. Properties of disc material

Material Cast Tron
Density, kg/m’ 7100
Specific heat, J/kg-K 585
Thermal conductivity, W/m-K 54
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