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Forming process analysis and die design on automobile fender

Wan Zhiyuan
(The Academy of Mechanical Engineering, Shandong Huayu University of Technology, Dezhou 253034, China)

Abstract: Fender is one of the important outer covers for a car, and it has the characteristics of complex structure, large size, difficulty
in forming control, high surface quality requirement and small material thickness, which is easy to produce springback defects. Therefore,
firstly, fifteen typical cross-sections at the same position before and after process supplement of fender part were selected for structural
analysis, the change of cross-section curve for the typical positions of part was obtained, and the process supplementary surfaces at the im-
portant positions overlapping with engine room assembly, engine cover assembly, front door assembly, side panel assembly, front wheel
cover etc. were analyzed, laying the foundation for the subsequent design of the whole process. Secondly, according to the structural anal-
ysis, the process supplement for automobile fender was designed by AutoForm and other softwares, and the whole process with six proces-
ses of blanking, drawing, trimming-punching-side trimming, flanging-shaping-side flanging, side flanging-side punching-punching and
side flanging-side forming were determined. Furthermore, the finite element simulation method was used to simulate the parts after process
supplement. The results show that the forming quality of fender part is good, there is no cracking or wrinkling defects in the main posi-
tions, and the maximum thinning rate of material is 24. 3%, which verifies the rationality of the process supplement. Finally, according to
the process design, the blanking continuous die and drawing die of fender are mainly designed.
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Fig. 1 Model of automobile fender
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Fig. 2 Cross-section positions of automobile fender

(a) Before process supplement
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Fig. 3 Cross-section lines of fender part before process supplement
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Fig. 4 Cross-section lines of fender part after process supplement
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Fig. 5 Whole process diagrams of automobile fender
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Fig. 6 Forming limit diagram (a) and thickness thinning diagram (b) of fender
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Fig. 7 Overall structure of blanking continuous die for fender
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Fig. 8 Distribution diagrams of blanking upper die inserts for fender
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Fig. 9 Distribution diagrams of blanking lower die inserts for fender
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Fig. 10 Overall structure of drawing die for fender
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Fig. 12 Overall structure of upper die

© -@ | -
=1 L {:) PN+ L —
- | * - || S

13 TR LEH

Fig. 13 Overall structure of lower die

5 AN A

POERE HIE R T RF S 1| T BB A,
R R R BT T, AR B A i i o
P BOE B e B TR s 1 o
e TEMB R BT B T e Fe it . BRI T
PREAF IR, BERAAR AN, SHEEME T2



208 m R A 43 %
[ 14 BEFHA T3 SE A R
(a) OP10  (b) OP20  (c) OP30  (d) OP40  (e) OP50
Fig. 14 Physical and product pictures of each process for fender
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