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A Study on Thermal Analysis in Ventilated Disk Brake by FEM

Sung Mo Kim*

Thermal brake judder caused by the high friction heat of the brake disk. Hot thermal judder makes serious problems
such as to be unstability to drivers or to decrease braking force of automobile. Because thermal judder vibration makes
high vibration occurrence and thermal deformation of brake disk. Therefore it is necessary to reduce or eleminate
thermal judder phenomenon by understanding and investigation. This paper introduces the thermal deformation arising
from friction heat generation in braking and proposes the FEM analysis to predict the distribution of temperature and
thermal deformation. the results of the FEM analysis show the deformed shape and temperature distribution of the

disk brake. The optimization is performed to minimize the thermal judder of ventilated disc brake that is induced

} Abstract }

by the thermal deformation of the disk brake.
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Fig. 1 Schematic of diagram disk brake assembly
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Table 1 Material properties for a disk brake

Elastic modulus(MPa) 1.25E5
Poisson’s ratio 0.25
Density(kg/m’) 7100

Coefficient of thermal expansion(1/K) 12E-6
Thermal conductivity(W/m-K) 54
Specific heat(J/kg: K) 586
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Fig. 3 FE model of axisymmetric disk brake
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Fig. 4 Temperature distribution of ventilated disk brake
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Fig. S5 Temperature distribution of ventilated disk brake
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Fig. 6 Temperature variation of ventilated disk brake
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