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Thermal Stress Analysis of Drums Brakes by Finite Element Method
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Abstract

In the case of axisymmetric thermal analysis of drum brakes, the distribution of frictional heat
produced on the interface and temperature difference between mating frictional faces are very interesting
problems to computational researchers. In this paper, heat conduction from the interface to the pad and
the drum was modeled by using a thin interface element, so artificial division of the generated
frictional heat between pad and drum is not necessary. Temperature difference between mating frictional
faces is successfully modeled by using the interface element. The influence of some parameters on the
thermal stress was checked. The analysis was performed by ABAQUS/Standard code.
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Table 1 Used values of parameters

Properties Drum Pad
E (N/m? 209E9 300E6
o (kg/m’) 7800 2250
a (1/K) 11.0E-6 14.0E-6
« (W/mK) 48 0.9
¢ (W/kegK) 452 1200
h (W/m°K) Inner : 5, Outer @ 40
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Fig. 2 Drum temperature versus time
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Fig. 3 Axisymmetrical model
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Fig. 5 Temperature distribution vs time (k=0.9)
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Table 2 Used values of parameters

B o ¢k, eicik;

case | * 105 W ki| o1t c1
al |89.3[ 2,430 00144 |09 2,250 | 1,200
a2 |71.4] 27,000 0.160 10| 2,250 | 1,200
a3 |63.9] 54,000 0.320 20| 2,250 | 1,200
a4 {59.3| 81,000 0.470 30| 2,250 | 1,200
ab |55.6[ 108,000 0.638 40| 2,250 | 1,200
bl [89.3] 2430 0.0144 09| 2,250 | 1,200
b2 | 7141 27,000 0.160 0.9 25,000 | 1,200
b3 [63.9] 54,000 0.320 0.9 50,000 | 1,200
b4 [59.3| 81,000 0.470 0.9 75,000 | 1,200
b5 [55.6] 108,000 0.638 0.9 {100,000 1,200
cl {893 2430 0.0144 |09} 2,250 | 1,200
c2 7141 27,000 0160 logl 2250 {13,333
c3 [63.9] 54,000 0.320 09| 2,250 {26,666
cd [59.3] 81,000 0.470 0.9] 2,250 {39,506
c5 {55.6] 108,000 0.638 0.9 2,250 |53,000
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Fig. 11 Drum Temperature vs. k of the pad
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Fig. 14 Drum temperature vs, p of the pad
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Fig. 15 Drum temperature vs. ¢ of the pad
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Fig. 16 Von-mises stress of drum vs. k
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