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Abstract
Chutima, S.!, Kamnerdtong, T.%, and Atjanakul, W. 3
A behavior study of automotive drum brake under various

braking conditions
Songklanakarin J. Sci. Technol., 2007, 29(2) : 477- 488

During vehicle deceleration due to friction between the lining and the brake drum, kinetic energy of
the vehicle is turned into thermal energy that raises temperature of the drum brake components. This causes
thermal elastic instability that affects braking performance and the brake drum lining failure. This work
aimed to study the dynamic behaviors of the drum brake under various braking conditions. Three cases of
severe braking are considered i.e., high wheel speed without carrying load, medium wheel speed without
carrying load and medium wheel speed with full load. Moreover, a case of normal braking, having high wheel
speed without carrying load is also included for comparison purpose. Two dimensional finite element technique
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was adopted to simulate the dynamic interaction between temperature distribution, brake shoe movement
and the declined of wheel speed. The coupled thermo-mechanical results reveal that severe braking is an
important factor that causes high non-uniform temperature distributions and high-risk thermal elastic
instability; whereas wheel speed and vehicle load have less effect on the braking behaviors.

Key words: drum brake / finite element analysis / temperature distribution
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Table 1. Material properties of each component

Brake drum Brake shoe
Property (unit) Gray cast iron Brake pad
Brake lining
Class 35 and web
Modulus of Elasticity,E (GPa) 101 34.3 210
Mass density, 0 (kg/m’) 7250 2450 7860
Poisson’s ratio, v 0.22 0.25 0.3
Thermal conductivity, & (W/mK) 46.2 0.95 48
Specific heat, ¢ (J/kg K) 512 825 452
Coefficient of thermal expansion, ¢ (1/ ‘0) 1.1 E-05 1.1 E-05 1.1 E-05
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Table 2. Relation between coefficient of friction
and temperature

200
0.41

300 400
0.39 0.24

Temperature ('C) 100

Coefficient of friction, u  0.38
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Table 3. Detail of braking conditions in this study

Severe, high
speed without

Braking condition
carrying load

Severe, medium
speed without
carrying load

Severe, medium
speed with
carrying load

Normal, high
speed | without
carrying load

Initial speed

160 100
(km/h)
Total weight
1605
(kg)
Braking pressure
5.77
(MPa)
Initial temperature
90 90

(0

1605

5.77

160 100
1605 2605
2.885 5.77

90 90
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