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Thermal Stress Analysis of Brake Drum by Using Finite Element Analysis

g W, B 4T
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ABSTRACT

Nonlinear transient analysis is executed to obtain the temperature distribution, and to evaluate
the thermal stress of brake drum by using FEA(finite element analysis). The result induces the
reason why hair crack and the cause of drum failure occurs and the way how stress of drum
decreases. The temperature of drum is in proportion to the drum thickness and it processes
nonlinear changes at every points of drum. The higher bulk temperature raises, the more stress
difference between inner surface and outer surface makes and the highest bulk temperature is at
the comner section, It is necessary for the diminishment of the drum stress to make air flow,
between drum and rim, move lively and use the materials of higher conductivity. The hair
crack and the cause of drum failure seem to be started at the near corner section.
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AN AL 7] R, 2 A3
1. K= A2 Qste] ol =xo] Be do| WAle
A Bk =de) ALEUN =d ZEAA

Ao AR GATIT AUNSHA SN o) wyne emae Sue Asmwel v
B AR 3T SN R AIBAIEA T 399l sjoiadhair crack)& w4727, o
7t ELE ATEAL FFE AARHAD AL gojzve) wys el 285 1ol v
EE A, AS FAS, T TR g g0, saz0) QoiA =6, Aol o

oZao] 4sto] ol ol Hck

« 39, Bolustm 7] ATt =go dste FEREE AR *HE
« 39 Tolulstim oishy o, AFSHE, i}%**’ﬁb_i Toll mebA oA W

soz A9dez Al We odd o

HgH XM3=, 2000 77



293

94

ATollAe, gtold @ =g el ol
AEe Bo)la tide 2EETE £3)

At = 2EEX HIES
L E3 o] 2R EX o3 wAEHE
et A& FP3Ht ol A3t
E2 oA =8 W - A A7t o
ERHAE Ao, o] FHE ngoR
T 2T E¥E H|A¥(nonlinear) H=3)4
(transient analysis)S2 F#3le, =o 7z}
Ao B SEEEE AI7HY W3l o
AL, o] EEEEE o83l d&H 3
A& i3

o)

wE i

do & b 2 %
o o2

v
-‘W 2 32 (o
£ hu

F}O}:_‘

M 2 1@ & o o

2. 2dol3a &4

HE et AL e Biola AL
(a)ell YepATE W

7 Rgo] ol =& AW (drum cover)
o8 WEE TEglon =dHe e
(nm )22 8 #oA Uk

Hyola =89 AL AFat HolAng =
4 a7k oy J|EFoEE IFH
(FC250)& AM&3ti ity FC25000 digk &4
= Table 19 Yepbdc}

o YutAl 28 Fig. 1

_ULI_VE

3. R84 oA

gto]Y(lining) & =7e] mpzol] ofs] A3}
v 942 =39 Y uet 23, A FAZH
et E gl FHFA Ao AFE 7t
3, =g AFEHAA LA do] =9

92Evoz AeYm, SEERAAE UFs

Babol] ool SRz @ £ao] WA Ak

¢ =Y Wit AsEel grkne sh,
g

EYE NG £ g oY
74 e %3 % o s S, =Y A
A}
O

78 SRNSABEI=E

ital

Table 1 Mechanical properties of FC250

Properties FC250

Room temp.| 250

373K 230

Tensile Strength 473K 241

o «(MPa) 973K 259

673K 249

773K 230

Modulus of Elasticity, E(MPa) 115,000

Density, o (N/mm®) x10 7.25
Room

495
Temp.

Thermal conductiity iggg igg

3 .

K(W/mmK) %10 573K 165

673K 45

773K 445

Specific heat capacity, C(J/N - K) 51
Room

Thermal expansion Temp. 10

coeff. a( /K) x107° 473K 117

673K 13
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[C] : Specific heat matrix

[K] : Conductivity matrix

[Q] : Heat flow vector

{T} : Nodal temperature

{T} : Time derivative of {T}
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Vo, L,
= 3
R, y 3)

D : Drum diameter(m)
K. : Thermal conductivity of air
(Nm/hKm)

V : Vehicle speed (m/s)

o4 Density of air (kg/m’)

L. : Chracteristic length (m)

fa . Viscosity of air (kg/m - s)

Re : Reynolds number

V=120km/h, L.=0.274m, D=0.428m< 7%
o Z+ 2xo i3l ¢ A(2) E (3)& ol &3t
fHFdAY A4S F5H Table 29 2tk

Table 2 Film coefficient between drum and rim

Temperature
298 | 400 | 500 | 600 | 650
(K)
Film coeff.
(W/mm’K) [43.55{39.00|35.58|33.40|28.72
x10°
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Fig. | Drum brake system and FE model
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Fig. 3 Applied load for finite element analysis
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(d) The change of temperature at the location H

Fig. 5 The change of temperature dependent on
time at the location L, M and H
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Fig. 7 The change of stress dependent on time at
the location I, M and H
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