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Abstract The calculation flow of combining the global analysis with the local analysis was proposed to carry out the
structural strength checking research, in order to solve the problem of hanger body side structure cracking of a SUV exhaust
system. Firstly, the finite element model of exhaust system was established by Hyper Works software, and the road acceleration
spectrum of real vehicle in frequency domain was used as the excitation source of exhaust system. The global frequency response
analysis was implemented to obtain the dynamic response load of suspension point. Secondly, the finite element model of the local
body side structure was built to analyze the structural response under dynamic load peak. The results show that the maximum
stress of the body side structure reaches 125.3% of the material yield strength, which is the main reason for the structure
cracking. The high stress distribution of the structure is consistent with the actual vehicle structure cracking area, which
demonstrates that the calculation flow is feasible. An improved scheme of hanging structure is put forward. The simulation results
show that the maximum stress of the improved scheme is only 9.1% of the original scheme, which meets the strength
requirements and successfully passes the vehicle road durability test.
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Fig.1 Hanging point body side sheet metal cracking fault diagram
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Fig.3 Distribution diagram of hanging points of exhaust system
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Fig.4 Time domain acceleration path spectrum of hanging point 5
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Tab.1 Material types and performance parameters

of exhaust system components
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HEAAE ML AR
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Hanger

B DT HE R G0 o B 2 500 0% e Y T LA
FE I A BR TR B B RN ah B T, AR
SCHEZE S R SIS MIA 45 ] T Kb, #5548 ik 45
BRI —aniE RS, D) — i e K AR
At 2 5 BRI — M0 ) HE SR 5 K B AL s ) 4 2 )
TR T R HE R, o) — i e K RS
WA E . LA i A 39 36 R T 1) D b s Ay 880Dl it
S, TSRS B S BTG 3 4 R M v Ol A A i R A
0 Hz~ 100 Hz J51 2530 Bl N A THE S R Gesiime 4347
2.2 HERRGEMITINS

K FH Optistruct SR fiff 45 2517 HE SR 48 B i %



5 44 BH 6 1]

BRZRAE: K SUV HESURGE M HE 42 B 2 Hy T 22 Rl 52 1479

M R4

H A3

Hanging point 3

Hanging point 4

FE: 33

Hanging point 1 M2

Hanging point 2

£k RIS
Hanging point 5

K8 HARGA RGN

Fig.8 Finite element model of exhaust system
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Fig.9 Frequency-force curve of body side hook of hanging point 5
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Fig.10  Finite element model of local body side structure of hanging point 5
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Fig.11  Schematic diagram of body side hook excitation load

Contour Plot
Stress(vonMises, M
Analysis system
Simple Average

1.173E+02
7.839E+0
3.945E+01

$%158E-01

B2 B s R 2

Fig.12  Stress nephogram of body side structure
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Fig.13  Schematic diagram of hook improvement scheme
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Fig.14  Stress distribution nephogram of improved scheme
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