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Abstract

Taking an exhaust system as the research object, the model and grid are constructed through
CATIA and HyperMesh, and the static analysis is carried out through OptiStruct to ensure the
structural strength; then the modal analysis of the model is carried out to ensure that the model
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will not resonate at idle frequency. Through 1G static analysis, the stress and displacement of the
three hooks of the exhaust system meet the requirements; 4G static analysis shows that the stress
of the three hooks and the weld stress of the pipeline meet the requirements. In modal analysis,
there is no Z-bending mode at idle frequency. Therefore, the structural strength and mode of the
model meet the requirements.
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Table 1. Material data

%= 1. MREE
MR 2R B TR L Ji B
SH409L 206 GPa 0.3 7750 kg/m®
Q235 210 GPa 0.3 7850 kg/m’
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EHTHE SR G0 10 ] 7 2 S W A [R] PR 7 B EAT 52 (1, BT DA D EEXRTHEF R R GHEAT 1G 4G %48
NHIE 10T L R HES R RS2 DIERVFRVEEIN . T E THER KRG M U347 I, (3
151G B L0 R AR 2 SR KR ST <50N; B RAiF <5 mm; 75 4G Py sk R e 2
FEPIREER /) < 150 Mpa; B FIR4EMN /) < 100 Mpa 223K .
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Figure 1. Hook distribution
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Figure 2. Weld stress of the first hook
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Figure 3. Before improvement
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Figure 4. After improvement
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X UHES RGNS IAT 00T o SR — AT A2 4 3.867 mm, 28 HEHMALEE N 3.191 mm, 2 =
BRI N 1.609 mm (WLIE 6). RGERIHR NI 4.074 mm A7 TR RT3 55 0, 29/ FHUEME AT 5 mm (0
Kl 7).
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Figure 5. Stress nephogram of hook
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Contour Plot 1: Model
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Figure 6. Cloud diagram of hook displacement
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Figure 7. Cloud diagram of system displacement
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HOZ ARG 1G § I & % 2R
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BRI — /M BR T0L, SO MR ELAE Z 1m) ik B f K 1 T 4]
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63.521 Mpa, /NFHEERIN 77 150 Mpa, FF& B3R, 5 HHN 1K/ A 85.088 Mpa (LI 9); 25 =+
(PR 717 22.368 Mpa (UL 10). ¥J/NFARBRR. 77 150 Mpa, FF&EsK.

Figure 8. Stress of the first hook
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Figure 9. Stress of the second hook
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Figure 10. Stress of the third hook
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RGN T s EFR, A AR R KRN 1.075 Mpa; 55 " ALIR SRR KR 71N
10.683 Mpa; 55 = AIEEE I RN 7128 1.610 Mpa; 25 YL MR E% 1 i K8 14 5.403 Mpa. $5/NF Rl
100 Mpa.
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Figure 11. Stress cloud of weld seams
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Figure 12. Simplified power train and mount
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HTIZHES RGN 4 1 4 PRERZINL, HEEME N 750 £ 50 t/min, HKHIE 6000 r/min, EiL K
SN AR5 A R
2ns

I =%0s

Horr: fRBUINRER , n R EINE, s HELEL S RSB FRE TH AT R12 I I 14036 23.33~26.67
Hz, FEWEXMRENR OGS Z m2E s,

B HHE AT, RGN RIESLE QR 23.33~26.67 Hz WL MRS 7. 8 IAMEEZS, Hirhss 7 8
BR—MY FE AR 5 8 BN I X MRS SR I Z S thiids, BERER
PRI E I A 2 R LR [6] (A 2).

Table 2. Modal distribution of exhaust system at each order within 0~200 Hz

% 2. HS RS 0~200 Hz A MBS Dk

B ik i RS HRA

1 458 Y MiE3)

2 6.83 —B Z S
3 9.31 —B X AR
4 11.89 X [H1E3)

5 12.91 —B Y MRS
6 16.96 —Br X s s
7 27.90 —Br Y [ RS
8 33.33 B X AR
9 66.89 B Z s
10 82.86 B Y 1A AR RS
11 120.78 R RS
12 124.35 RES X MHEES
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