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FEM Analysis on Temperature Distribution and Thermal Stress of
a Brake Drum for Large Commercial Vehicle
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Abstract : A transient heat transfer and thermal stress analysis for a brake drum of commercial vehicles have been
performed by ANSYS code in the cases of single braking and the repeated braking condition. The temperature and
thermal stress distributions in the brake drum under various braking conditions were obtained using a two-dimensional
axisymmetric model. In case of deceleration of 0.3G with an initial vehicle speed of 60km/h, the maximum tem-
perature in the drum was 87.6°C after braking application. The maximum stress of 78.7MPa in the drum occurred at
the intersection between the flange and hat under a condition in which repeated 15 cycles braking with an initial
vehicle speed of 60km/h and a deceleration of 0.3G is applied to according to KS R1129. The maximum stress value
is much lower than the yield strength of drum material(FC250).
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Table 1. Fade test condiions(KS R 1128 52.7)
Vehicle speed 60 km/h
Initial drum temperature 60C
Deceleration 0.3G
Acceleration 0.3G
Braking time 60 sec
Repeated braking 15 steps
Table 2. Specification of the bus
Vehicle weight 13,000kgf
Tire radivs 0.5m
Correction factor for rotating masses 125
Ratio of static rear axle load to the total vehicle weight 0.3

Fig. 1. FE model of the brake drum.

Table 3. Material properties of the brake drum

Material properties FC250
Young's modulus (N/mz) 1.25E+11
Poisson's ratio 0.3
Ultimate Tensile Strength (MPa) 259
Yield Strength (MPa) 185
Mass density (kg/m’) 7240
Heat conductivity (W/m - K) 54
Specific heat (J/kg - K) 586
Thermal expansion coefficient (1/K) 1.2E-05
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Fig. 3. Temperature histories in the single stop analysis at
60kmvh.
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Fig. 4. Temperature distribution in the single stop analysis at
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