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Thermoelastic Contact Analysis of Drums Brakes by Finite Element Method

T E, AR
Byeongchoon Goo, Jungwon Seo

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 the first part, the influence of the
s-cam load angles and elastic modulus of the pad on the contact pressure distribution between
pad and drum was checked by a three dimensional model. In the second part 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 distribution is checked. The
analysis was performed by ABAQUS/Standard code.

FQo7|1&40] : Commercial bus(A& B %), Drum brake(=2 B #lo]j=1), Thermoelastic
contact analysis(ZB &4 H & 314]), Interface element(QAE} H o] 2~ & 4), Finite
clement method (324 %)

Nomenclature VoA £

@ : thermal expansion coefficient, 1/K

y . poisson's ratio 1. A &

o density, kg,/m3

¢ : specific heat capacity, J/kgK npE 2] A FAl2de] ArldE vl e

E : modulus of elasticity, N/m’ AE, g4, d4zA 5 o2 AAAA}

h  : heat transfer coefficient, W/m’K #&Ho] 9}t FUle AL ol#lst o A
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Table 1 Used values of parameters

Properties Drum Pad
E (N/m%) 209E9 300E6
o (kg/m’) 7800 2250
a (I/K) 11.0E-6 14.0E-6
& (W/mK) 48 09
¢ (W/kgK) 452 1200
h (W/m’K) | Inner : 5, Outer : 40
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Table 2 Used values of parameters

0 1c1K 0 101k1<.m>
case| % | Togedka,. Ki| o1 |
al | 2430 0.0144 0.9] 2,250 | 1,200

az | 27,000 0.160 10 | 2,250 | 1,200
a3 | 54,000 0.320 20| 2,250 | 1,200
a4 | 81,000 0.470 30 2,250 | 1,200
ab | 108,000 0.638 40 | 2,250 | 1,200
bl | 2430 0.0144 0.9] 2,250 | 1,200
b2 | 27,000 0.160 0.9 ] 25,000 | 1,200
b3 | 54,000 0.320 0.9150,000 | 1,200
h4 | 81,000 0.470 0.9 75,000 | 1,200
b5 | 108,000 0.638 0.9{100,000] 1,200
cl | 2,430 0.0144 0.9] 2,250 | 1,200
¢2 | 27,000 0.160 0.9 2,250 |13,333
c3 | 54,000 0.320 0.9 2,250 {26,666
c4 | 81,000 0.470 0.91 2,250 39,506
co | 108,000 0.638 0.9] 2,250 {53,000
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Fig. 18 Drum temperature versus c¢ of the pad

1| —=—p=2250
== p=25000

4| ——p=50000
4 275000

—+—p=100000

Temp.(C)

05 00 05 10 15 20 25 30 3% 40
Time(second)

Fig. 19 Drum temperature versus p of the pad

H9A M3z, 2001 179



7% -39

2)

3)

4)

3)

A2 E
cEHgo]la9 3aY AEHAM 2 234
28 e s3] Gon e AE

A9t

S 5% Qe el way gEEs)
dageel AHl wige eged
N @98 BEE Ak AEE 95

o}

sesh =il BAAS ugel meA
CENEES SIE S L
2 € de "8 28744 4.78

>~
=

g T S e n
M
5!

o
lﬂ [mE

dolzs exsde A =1

Apolol QAo s a2

stel mlEde Yel=

ANg +d98 & A

REELS

delslol 28 Agstel =¥ 8 3
mgEs q5e fEie £u

Eal

Z (=)
S = v T L B

Hon

oy
g
_E
ZL
‘g
°
X
o
fo T
I'ﬂ
R
B
o

2
i
ol
=(I){=A

2x

]

S ““:«1 ““?M] IIJr\’f‘r/ﬂ”
il

1

fr Lo
i

N
-

29 A%
iR os &AW

R oo rE & o ox |

38
Tk bt
2

= |

B ATE Uy ARS8 A
oo A A

180

xS 58S

ki
Ao
ita}

ol HAste B
84,
pp.160-183, 1990.

2) B9, weA, M-, “FEAE o] &3
BEeola =9 €58 A, 4]
A3 199d9% FAgENY =73

A, pp.476-481, 1999.
3) olAA, FFY, AUW, ‘=% Hgola
Al 2Eol vAHAY EHAG 4" SAE

99370295, pp.172-181, 1999.
4) H. W. Sonn, C. G. Kim, C. S. Hong and

B. I. Yoon, “Axisymmetric Analysis of
Transient Thermoelastic Behaviors in
Composite  Brake  Disks,” J.  of

Thermophysics and Heat Transfer, Vol.
10, No. 1, pp.69-75, 1996.
5 D. 1L and T. P. Newcomb,

“Temperatures Reached in Braking When

Evans

the Thermal Properties of Drum or Disc

Vary With Temperature,” Journal of
Mechanical Engineering Science, Vol. 3,
No. 4, pp.312-324, 1961.

6) R. J. Ashworth, M. El-Sherbiny and T. P.
Newcomb, “Temperature Distributions and
Thermal Distortions of Braking Drums,”
Proc Instn Mech Engrs, Vol. 191 19/77,
pp.169-176, 1977.

7) A. J. Day and T. P. Newcomb, “The
dissipation of frictional energy from the
interface of an annular disc brake,” Proc
Instn Mech Engrs, Vol. 198D No. 11,

pp.201-209, 1984.

8) N. Benseddiq, D. Weichert, J. Seidermann

and M. Minet, “Optimization of Design
of Railway Disc brake Pads,” pp.51-61,
1996.



