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Effect of Material Properties and Structure of
Frictional Pad on Thermoelastic Instability of
Disc Brake

XIA Demao, XI Ying, ZHU Wenwxiang, HUA Binbin
(School of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract: A mathematical model on thermoelastic instability
(TED of two dimensional disc brake was built. Change rules
of critical speed, growth rate of perturbation and its migration
velocity in metal disk and frictional pad were respectively
resolved by utilizing perturbation method with the assumption
that hot spots were antisymmetrically distributed on frictional
surfaces. Then, the effects of frictional pad’ s thickness,
material properties and finite contact length on critical speed
were analyzed and compared. The results show that, critical
speed will decrease firstly and then grow again with wave
number and there is an opposite trend of migration velocity in
brake disk and frictional pad. Meanwhile, it is almost zero in
metal disk with higher thermal conductivity. The stability of
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sliding frictional system can be enhanced by increasing the
thickness, thermal conductivity and specific heat of the

frictional pad.

Key words: disc brake; thermoelastic instability ( TEI);

growth rate of perturbation; critical speed; wave number
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Fig.1 Mathematical model of thermoelastic instability
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Fig.2 Change of critical velocity with wave number
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14 192. 33 51. 82
16 251, 54 59,21
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Tab.7 Changes of thermal expansion coefficient of

frictional pad with critical speed

a1 /(107 K1) ve/(m e s™H) e
6 128. 66
7 131. 52 2. 86
8 134, 40 2. 88
9 137.41 3.01
10 140. 51 3.10
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