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Numerical Study on the Thermal Distortions of Ventilated
Disk Brakes Due to Air Cooling Effects

Seung Hyun Cho - [i-Kwon Lee - Chung Kyun Kim
Tribology Research Center, Hongik University

Abstract - A coupled thermal-mechanical analysis has been presented for the thermal
distortions of the ventilated disk brakes during 15 braking operations. The FEM
results show that the bendings and distortions of the disk toward the left side are
decreased, but the sinusoidal distortion of the disk rubbing surface along the arc
length of the vent hole.is highly increased by increasing the convective air cooling
effects, which is heavily related to the squeal, wear and micro-thermal crackings at

the rubbing surfaces due to uneven dissipation rates of friction heatings.
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Fig. 1 Simulation model of a ventilated
disk with a finite element meshes
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Table 1. Material properties and simulation
conditions for a ventilated disk brake

[ Material properti.es and simulation Values
conditions
- Elastic modulus, N/mm” 1.25% 10°
« Poisson’s ratio 0.25
« Mass density, kg/m’ 7,100
- Coefficient of thermal 12x107°
expansion, mm/mm - K
« Thermal conductivity, W/m + K 54
« Heat transfer coefficient, W/t - K | 0, 25, 50
* Specific heat, J/kg - K 585

» Initial disk temperature, C
« Initial braking speed, km/h

65
97

Pressure

b

Fixed flange

L

Fig. 2 Boundary conditions for a disk-pad
disk model
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Fig. 5 Distorted profiles of the ventilated
disk
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Fig. 6 Thermal distortions along the arc
length of the inner side of the ventilated

disk after 15 braking period
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Fig. 7 Thermal distortions of the ventilated
disk after 15 braking periods
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