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Vibration mode analysis and hanger position

optimization of automobile exhaust system

GAO Qi, PANG Mao
(School of Mechanical and Energy Engineering, Zhejiang University of
Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: The vibration of the exhaust system is transmitted to the entire body through the lifting
lugs, which affects noise and vibration of the entire vehicle. In order to reduce this effect, Hypermesh
and Ansys softwares were applied to carry out finite element modeling and vibration modal analysis of
the exhaust system of a certain type of vehicle. The average drive degree of freedom displacement
(ADDOFD) method was used to optimize the hanger position of the exhaust system. The test first
compared the results of the theoretical modal analysis with the results of the modal test to verify the
rationality of the finite element model, and then used the ADDOFD method to optimize the suspension
position, drew the ADDOFD curve, and obtained three best suspension points. Therefore, the validity
of the method has been verified in application of the single muffler exhaust system.
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Fig. 4 Arrangement of exhaust system test Fig.5 Modal test procedure of exhaust system
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Table 1 Modal frequencies of exhaust system(within 300 Hz)

Bir % HIE iR/ He 4 %/ He B/ N
1 22.26 24.1 8.3
2 23.26 24.8 6.6
3 67.02 63. 2 5.7
4 73.93 80.5 8.9
5 150. 69 160. 3 6.4
6 177.50 182.7 2.9
7 219.19 226.4 3.3
8 241. 70 250. 3 3.6
() 1B (b) 3Br (c) 6 it

B 6 HIXALMBERE
Fig. 6 Modal mode of exhaust system
RS 3T FANTRT LA T A BIHE R GEAE—E A A (300 Haz P ISR LA RS RS R X
LR Y 5 BELE s HE LR GERI BRI 25 5 S Sl AL CREIR B 00T B BB ARSI . X — PR S
ST R HER R GRS A RO B A PR AL T 27 . [RlINt o o 20 1 g DU e 4R Bt 1 — s AR 3 .

3 EHEHMCEMWK

AL B AL R IR 3l 1% 3 5 TR B AR HE LR e R sh FIME AR 1 5 vk o TEad 25 b i B HE A B &2
FRARFEDE 5N A 290K A7 e 45 0Rh O s £ HL AL . A W58 R ADDOFD %, FI ] 2.2 75
RAF IS I T B R A HE IR S B L

MR PROCEE R FEHE R S8 B4 85 Dk B A, ] ADDOFD 353145 T HE LR 45 Pk &
H RIS B R AR I 7 s BT R 2R BAEAE 3 DMIR/IME AL AVBLCL X S IR

9r

S ApDOF 1)/mm

8
7
6
5
4
3
2
1

0

1 47 1013161922252831343740434649525558616467707376798285
T i

B 7 PRGBS | b E AL
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Fig. 8 Optimization results of suspension points of exhaust system
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