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Surface compensation method and application for improving fit rate of
automobile drawing dies and parts
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Abstract: For the problem of long research and development cycle in the development of drawing die for automobile cover panels, a die
surface compensation method was proposed based on the variation of part thickness and the deformations of punch and die, so as to im-
prove the fit rate of die surface and part in the drawing die trial. Firstly, the numerically simulation of drawing process was carried out by
the stamping software, and the change of forming load and thickness of formed part were obtained. Secondly, the maximum load informa-
tion obtained by the drawing analysis was mapped to the three-dimensional solid model which was divided into meshes, and the static anal-
ysis of die was performed to obtain the deformation displacement of die. Finally, with the help of the global shape modeling (GSM) mod-
ule for software ThinkDesign, the die surface was compensated by the die deformation displacement and the thickness change displacement
in turn. Furthermore, for the drawing die of automobile front bulkhead, the die surface compensation and the experimental verification
were carried out. The results show that the proposed method can effectively improve the fit rate of drawing die in the first die trial.
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Fig. 1  Flow chart of surface compensation method based on

thickness change and die deformation
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Fig. 2 Finite element model of front bulkhead in drawing process
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Fig. 3 Thickness distribution diagram of front bulkhead after drawing
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Fig. 4  Structure diagram of front bulkhead drawing die before

die closing on hydraulic worktable
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Table 1 Mechanical property parameters of materials in

FEM model
A MR/ Pa JAMAEL B/ (x10° kg - m ™)
QT600 BREEFHZ 1. 69x10" 0.286  7.12
HT300 JK#8k 1.43x10" 0.270 7.30
Q235 4 2. 12x10" 0.288  7.86
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Fig. 5 Static analysis finite element model of lower die for

front bulkhead drawing die
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Fig. 6 Deformation displacement distribution diagrams of front bulkhead drawing die

(a) Lower die
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Fig. 7 Die surface compensation results

(a) Compensation result
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Fig. 8 Distribution condition of die coloring in the first die trial
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