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Optimization of Exhaust Hangers Location
Layout by Vibration Transfer Function

LIAO Fang'?, GAO Weimin', GU Yan?, WANG Cheng®

(1. College of Automotive Engineering, Tongji University, Shanghai
201804, China; 2. Automobile Research Center of SAIC Motor,
Shanghai 201804, China; 3. Key Safety System China Operation,
Shanghai 201315, China)

Abstract: An optimization method about layout of exhaust
hangers location was presented by vibration transfer function
(VTF). Mathematical model of the VTF from engine
excitation to exhaust was established with finite element
method by taking the layout of hangers location in a hybrid
electric vehicle (HEV) as an example. Then summation of
relative displacement response of points on the exhaust was
calculated in range of vibration frequencies. Finally, an
optimized layout was obtained on the basis of the minimum of
the summation of relative displacement response. The results
indicate that the hanger location is decided by engine
excitation, modal participation factors and modal vectors of
powertrain and exhaust together in the VTF method. It was

proved that vibration accelerations of the exhaust and rail of

YR H . 2011-04—12
H—EE. B FAT, &,

seat in the optimization layout reduced by more than 17% in
comparison with the initial one based on the test data of t he
HEV. So the optimization method about layout of hangers
location by the VTF can be resorted to hanger location
design.

Key words: exhaust; vibration transfer function; hanger
location; summation of relative displacement response
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Fig.1 Initial design of exhaust system

2.1 BNBHERBEHESHNE

ABNRAE B S 3 1 B AR G R S
X5 850 EDU (electric drive unit) ZH /%, H A4 EDU
i 3h/% B — & B Ml ISG (integrated starter/
generator) \ 3Rl B AL LA K% EEL AL VB R 2% 440 . SR AR IR
EHLA EDU it & % sh i i DA G i 55 50
AN BT & W B I AR A, AR SR
FA =2 80 4 51 & & sh LA EDU 1 3h )2 %
B AR5 o AR AR AR 45 B 3l ) SRR RO
B FESRE U R R, A =R BB S L, RE
RB RS 1E -5 WA RS 3l 43 0 %5 R 3 HLF EDU 3
T ZRAATIR  B EE A B4 DPTLAB i+
BB O E RS IR . RNLEh 1 E S5
WRIRB A 2 Fios, EDU 3 722800 iR 5% 5
RBPLEPL. #@ kX & SHLA EDU Bt 5 sl i &
DA Jo 2 i A bR e 4 R B, 18- B0 3 ) B RS R
223.3 kg; BELIR R T WO AL & &5 H
(—255.9,—15. 6,123, D mm; B G BIR R T D)
ME T, 154 kgem®, I, 5 7kgem?, I.H
13.7kgsm?, I, R 0.7kg + m®, I, —2.8 kg *
m?,1.8 0.4 kg + m?.

AENERRESDSKBY E#T. £ BE
R 5 45 e L R A 7R 52 1 2 e P 2K, A O
iR AR [ 7R B AL b, B AR G X BB i 10
mm « min~' FEREE, I B SAEGEL b A4 Rk AR T A5 B
EHRAGE, @ MBI RSB ERN =
FFE, R A A EE XY M Z mRES 5 A
167,55 #1176 N « mm™'; 288 X,Y 1 Z [N

A9k 193,373 1396 N e mm™'; B J5E&H X,Y
1 Z 1 W EEARR], 4358 300,50 #7151 N« mm™!,

B2 ZNzhhFESHNE

Fig.2 Measurement of Kinetic parameters of engine
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Tab.1 Modal results comparison between finite

element analysis and test

A BRIT Y S PRE

B8 ymeH, /M. (EH/% 0 MACHH
1 8.71 8. 20 —6.22 0. 85
2 9. 49 9. 00 —5. 44 0.78
3 13. 14 12. 50 —5.12 0.72
4 23.03 24.70 6. 76 0.98
5 27. 31 26. 90 —1.52 0. 96
6 33.11 31. 80 —4.,12 0. 87
7 38. 99 36. 90 —5. 66 0. 85
8 56. 04 59. 30 5.50 0. 80
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Tab.2 Modal map of exhaust system, body in white and engine excitation

location on exhaust system
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