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Fig.1 Finite element model of drum brake
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Fig.2 Brake drum angular velocity change
curve over emergency braking
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Fig.3 Temperature distribution of brake drum

after emergency braking
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Fig.4 Time-varying curve of brake drum temperature
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Fig.5 Stress distribution of brake drum after

emergency braking
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Fig.6 Automotive speed and brake drum angular

velocity change diagram over repetitive braking
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Fig.7 Temperature of brake drum after 15-times
repetitive braking
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Fig.8 Stress distribution of brake drum after
15-times repetitive braking
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Fig.9 Temperature distribution of brake drum after

continuous braking
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Fig.10 Stress distribution of brake drum after
continuous braking

4 Zig

(1) B2 St il sh o7 P 2 1w L T =
LW shBK W Z IE J iR I I 1T e i s,
il 2 s il Sh et KN 1A 125. 86 MPa.

() EFEEH3h THLT, il 2 5 e w18 3
F305. 15 C, Hlhas 2 B e Ui i B il 3028 s
R, E A AR H i RSN T s
174.3 MPa, fE 7 R0 7 38 28 VE T il sh sk A
FET LT 5 W AR 9% 55 244, 1T e i R Bh 5

2055

(3) TR FrLk bl sh O R, il sh 8 6 % —
B LTS Hlsh 25 dnt ik 5] 255.29 €, ek
SN 1B IR F) 155. 86 MPa, il sh#h 1B JE Higke
R BN

(4)3 Pl DL s TOLR ISR B o B s AR
FE i Sl EE AR T RN 750 A e i B v e Y
SRR, LR WA LEA A R ], (E2 ] % nT
FE AR ) A TR It 2 v 1 Bl 22 I SRR

SEW:

(1] 9RSLZE (88, B, i sh B 58 T30 il sh % # L
AR BT[], RGAF 244, 2016, 28
(3):610 -619.

(2] HEEE RT, 2t 1A R EN LA RS
SIS WA VT [T]. MUBER B, 2017,39 (1),
204 -209.

(3] #EPR, HfEar. WG H SRR E S
[J]. DU T R4 ,2015, 37(4) 440 - 443,

(4] il sREE. 14 B e\ sh 2B S IR E S B
St J]. ALBAE Sl ,2013,37(5) 81 - 85.

[5] HeHsr, eEZE. DU A b i A BT SR
[ )] WS TR BEE],2004,19(3) 380 —386.

(6] 4 k. gzl zh# 1zl 5 M-E5 A A B4y
HrID]. 2 SRR KR E S 20l TR %
k% ,2013.

(7] TuAH,INEM, ZRU, % ZREAHSI T T
B S AR -GS S o BT [T ], dbAE R 24l
(ARBERR) ,2015,16(3) :410 —416.

(8] HzZHs— /N BN S THAIE 9T e, A 6 M 42 % 1
5. JTG D20—2006 [ S]. db &%: A K 32 i H iR
#1,2006.

N

Thermo-mechanical Coupling Analysis of Automotive Drum Brake
under Multiple Braking Conditions

ZHANG Sanchuan, GUO Xiangli, TIAN Jinkun

(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Drum brake is the core component to ensure safety of commercial vehicles. In order to solve the
problem of dynamic performance in braking process, the coupling effect of braking force and friction heat on
the brake drum under the braking conditions of emergency, repetitive and continuous braking was studied u-
sing ANSYS simulation method. The results showed that it was prone to appear high temperature flash point on
the inner surface of the brake drum under the emergency braking condition. In the repetitive braking condi-
tion, the temperature and the stress of the brake drum were relatively large, which would cause decrease of the
brake performance and crack generation. And in the continuous braking condition, the high temperature would
cause the equivalent stress to increase, and it was possible to appear the heat fade.

Key words: drum brake ; thermo mechanical coupling; simulation analysis; high temperature flash point; heat fade



