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Abstract : Each part of drum brake system is loaded by continual mechanical force and thermal force every time of
braking, so enough strength and stability are required. Thermal characteristic is one of the important factors in drum
brake systems design. This paper presents the thermal performance such as temperature distribution and thermal contact
stress of drum brake system considering several braking patterns; 80th heat braking test mode, heat fade braking test
mode, general road mode, steep slope road mode and off road mode. Transient heat transfer analysis and Thermo elastic
contact analysis is executed to obtain the temperature distribution, and to evaluate thermal stress of drum brake by using
ABAQUS/Standard code. This procedure of analysis can effectively be used to improve the quality problem of brake
system and to get design guideline of the new product.

Key words : Drum brake(=3% B.# o] =), 80th heat braking test(803)] &< A% A]3), Heat fade braking test(3] =
| = Al ), Steep slope road(5+ 73 A} W 2] 2H2), Transient heat transfer analysis(3} == & 42 3}4), Thermo elastic
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Photo. 1 Drum brake system configuration of vehicle
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Fig. 1 FEA half mode! of drum brake assembly
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Table 1 Material properties of drum, shoe and lining pad

Material properties Drum Shoe |Lining pad
Elasti
astic modulus 1.25E+06 | 2.09E+06 | 3.00E+03
(N/m")
Poisson's ratio 0.25 0.3 0.25
Mass density
(ke/m’) 7198 7815 2250

Thermal expansion co.
K-1)
Specific heat
(J/kgK)
Thermal conductivity
(W/mK)

1.2E-05 | 1.1E-05 | 1.4E-05

586 452 1200

54 48 0.9
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Drum Brake System geometry
defined by CATIA

I Drum Brake FE modeling l
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Convection coefficients

| Calculate Temperature Distribution I

Heat Transfer analysis
in a braking svent

Thermal Properties

Heat Flux (Friction Heating)
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Fig. 2 Flow chart of drum brake heat transfer analysis

o) % FAG 34 (Transient heat transfer analysis)
& sk

3.2.1 Of& H(Heat flux)

A%k AE A Al AU YE SFoIA =
2 (D)ol &) 8l vhak H(Heat flux) 2 4H51ETH

Q=09 < ma( V,+at;) )

where, m : Gross vehicle weight (kg)
a : Deceleration of gravity (m/s”)
Vs : Initial velocity (m/s)

1, - Braking time (sec)

o714 AAtE rhEd e a9l 1A e st
o =3} gpold o) i WHel I ste o ¢
S

3.2.2 RN AH(Film coefficient)

AE vhEdol o5 2571 dsE Bl A
2®lo] =8 Fro) o3 WEEE AAE dF A
A& o2& 483 dif 9 AlF(Film coeffi-
cient) 2 Al4bete] TATE dFIAHE AT
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Re=(V=+p,* L)/u, 3)

where, K, : Thermal conductivity of air (W/m-K)
D : Drum diameter (m)
Re : Reynolds number
V' : Vehicle velocity(m/s)
p,: Density of air (kg/m’)
L : Characteristic length (m)
i, : Viscosity of air (kg/m's)
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Fig. 8 Flow chart of thermo elastic contact analysis
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Table 2 Max. temperature at lining pad & drum with five

braking patterns (unit:°C)
H 1
eat fade | General | Steep slope Off road
mode road road
Lining pad 274 176 215 314
Drum 279 194 210 316
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