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FRACTURE PROBLEM AND TOPOLOGY OPTIMIZATION ANALYSIS
FOR REAR FENDER OF A HEAVY TRUCK

"HUANG Wei'?, CHEN Shu-ping'*

(Product Development&Technology Center,Jiangling Motors Corporation Limited, Nanchang Industrial Research Institute , Nanchang,Jiangxi 330052,China)

Abstract: During the 45 000 km road durability test of a heavy truck vehicle, the fracture problem occured on the
rear fender. The frequency response of the rear fender was simulated and analyzed by Nastran, and the fracture
problemwas found. Based on variable density method of the topology optimization method, the different density
maps were obtained, and the location of the reinforcement was reasonably arranged according to the material
segment. The improved scheme of the prototype made the road test, successfully passed the 45000 km endurance
test, found no fracture phenomenon at the right fender, which indicated that the improved measures could solve
the problem of fender fracture effectively.
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Fig.2 Stress nephogram at rear fender
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Fig.2 Rear fender resonance problem solving flow chart

2 ARTRBREIL

2.1 ARTMIEXI5
Pide i &g =40 4. N
HyperMesh! W36 4T LA 3% BRI AR %123 el T

FEER PR Z PR, REX Pk R4
BER ATV . WA K/ 5 mm, HITHRALY
CTRIA3. CQUAD4. CTETRA F1 CHEXA. Z%4H1
PEURAR A R RE WL 1. R ML) ARG
At MSC Nastran B TEUE V5.

R EHEETIE

1 L 1]
TEELEE EE NN

K 4 Ja e i — YE RO
Fig4 CAD of rear fender

R | IR RS

Table 1 Material parameters of bracket and rear fender
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Fig.7 Test results of the initial model of the rear fender
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Table 2 Comparison between test value and calculated value
of rear fender
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1 12.5 11.93 -4.78
2 19.5 20.22 3.56
3 29.1 30.5 4.59
4 31.9 3341 4.52
5 36.8 38.08 3.36
6 49.6 47.28 -4.91
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Table 3 Frequency response results of rear fender
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Fig.9 X stress nephogram at rear fender
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Fig.10 Cloud chart of unit density after fender optimization
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Fig.12 Fender model reconstructed after topology optimization
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Fig.13 The first six modes of the initial model of the rear fender
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Table 4 Comparison of initial and optimal models of rear fender
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1 11.93 15.69 23.96
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3 30.5 30.59 0.29
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5 38.08 61.9 38.48
6 47.28 66.02 28.39
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