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Vibration Transmission of a Hybrid SUV Exhaust System
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Abstract: Through some dynamic characteristics tests, the modalities of a plug-in hybrid SUV exhaust system and the dy-

namic stiffness of the hook were studied. The finite element model of the exhaust system was build, and the free mode was

simulated and then compared with the experimental mode. The maximum error is less than 5% and the model is reliable. In

order to reduce the vibration between the exhaust system and the vehicle body and improve the NVH performance of the

whole vehicle, an average driving degree of freedom displacement method is introduced to optimize the position of the

Hanger. The active side modal of the optimized hangers was analyzed and benchmarked with the target value of 350 Hz. At

the same time, the constrained mode and frequency response analysis of the optimized exhaust system were done. The results

show that both the natural frequency and the peak frequency can avoid the common engine speed excitation frequency range

of 93 ~ 107 Hz, which proved that the optimization program is feasible and can be used for engineering practice.
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Fig. 1 Hanger test results of dynamic stiffness
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Fig. 2 Geometry model of the exhaust system

X THER ARG ERERAE, i —4E SHELL H
JCHEF TSR 4, RS S mm, 531 113050 45 /1
BB B DU AR ST TR, ST 25968 /s 1k
22 2 A AR AR RE A ] RBE2 BAOCARES , 12 i



c 62

CWELD HoCHtf 4l ; Ak as th TE b i 2,
] mass FOCHEATHL, T A P R | e 5h
T S E L W BUE ] CBUSH ST, A7
FROCAEIINIE] 3 P,

¥ ;
>

B3 HSRESZERTEDR
Fig.3 Finite element model of the exhaust system
TEA BROCEE A b, 22 AP R 5k, AT
FIFPRHE AN, MRS 1.
x1 MRBSHER

Tab.1 Material parameter table

A FPERT R/ MPa TR EE B/ (kgm™)
PR 200 000 0.3 7200
e 210 000 0.3 7850
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Tab.3 Contrast of computational modal and test modal

B A/ Hz A Hz REY%
1 14.3 15.1 -2.6
2 15.3 — —
3 37.1 384 3.4
4 475 487 -2.5
5 50.9 — —
6 74.6 71.9 +3.8
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Fig. 4 ADDOFD curve in Z direction of the hanger with-
out optimization
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Fig. 5 ADDOFD curve in Z direction of the optimized
hanger
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Fig. 6 Active side modal frequency of the optimized hanger
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Tab.4 Natural frequency of the constraint modal

T o I S L
1 22.4 8 133.9
2 38.1 9 147.0
3 55.6 10 158.9
4 61.1 11 162.6
5 70.1 12 167.2
6 80.4 13 182.9
7 111.7 14 194.2
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