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Process optimization and die design based on wrinkling, twisting and
springback of S-shape pickup longitudinal beam

Zhi Mingyuan, Liu Zhenxing, Ai Weidong, Hu Xiaojun
(JMC Motor Co. , Ltd. , Nanchang 330000, China)

Abstract ; Focusing on the difficulties of wrinkling, twisting and springback for S-shape pickup longitudinal beam, preliminary part analy-
sis was conducted, and combining with CAE simulation analysis of stamping, the problems were solved from six aspects, namely, material
optimization, one-time forming of pressing and flanging, open design in pressing and flanging, over bending, using reasonable forming
clearance between punch and die, and designing elastic sensing detection and float lifting. The results show that the one-time forming
process of pressing and flanging effectively controls the material flow during the forming process, and the product does no longer wrinkles
or twists. Simultaneously, over bending reduces the springback amount during the forming process. In terms of die design, open design in
pressing avoids damaging the product, and designing a reasonable clearance between punch and die not only improves the service life of
insert, but also further controls the springback of product. The practical results of this process are good and meet the expected require-
ments, which not only improves the product quality but also reduces the production costs.
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Fig. 1  Schematic diagram of front outer plate part for a certain longitudinal beam
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Fig. 2 One-time forming model of pressing and flanging
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Fig. 3 Wrinkles of section in traditional process
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Fig. 4 No wrinkles in one-time forming process of

pressing and flanging
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Fig. 5 Springback result in one-time forming process of

pressing and flanging
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Fig. 6 Formation mechanism of curling defect in one-time

forming process of pressing and flanging
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Fig. 7 Open design in pressing and flanging
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Fig. 8 Flange height of sidewall of front outer plate for

longitudinal beam
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Table 2 Process parameters in one-time forming

process of pressing and flanging
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Fig. 10 Analysis results of springback for side edges
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Fig. 11 Design of longitudinal beam lifting block ,

positioning and inductive detection
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Fig. 12 Springback values of physical longitudinal beam before

imrpovement ( Preforming+flanging )

. . 5] 548 /mm
o ® >
DT S & 9 'v“" ‘*@@"q Q'\“’ Q@"' ~>°°"’3 (5)38

\%L\Mﬁﬁ%

3”;” Q'l:\ Q&\ th\ \\6

-1Iooo
AR Ay oS o8 ¥ 11500

K13 el (FRBHBHIA — U8 ) PRy el 3
Fig. 13 Springback values of physical longitudinal beam after

improvement ( One-time forming of pressing and flanging)
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