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Abstract
This paper concerns the die face design for a heat protect panel aided by the finite element forming analysis in order to

eliminate the surface defect and to improve the surface quality. The CAE procedure of the stamping process is introduced

in order to reveal the reason of surface inferiorities and to improve surface quality. Complicated shape of the product

induces the surface inferiorities such as wrinkling due to the insufficient restraining force of the forming blank and the

non-uniform contact of the blank with the tools. This paper proposes a new guideline for the die design which includes the

“modification of tool shapes and addition of the draw-beads on the tool surface for ensuring the increased the restraining

force with the uniform contact condition. The effectiveness of the proposed design is verified by the forming analysis and

is confirmed by the tryout operation in the press shop. The analysis and test results show that the modified process

parameters such as tool shapes and draw-beads can reduce the tendency of wrinkling and improve surface quality.
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Fig. 1 Shape of a heat protector panel

Fig. 2 Die surface for the stamping process of the heat
protector panel
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Fig. 3 Initial setting of tools and the blank for the
stamping analysis of the heat protector panel
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Fig. 7 Comparison of thickness distribution along the
section A-A’' between the analysis and the
experiment of the original panel
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Fig. 8 Formed shape of the blank before forming
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Fig.10 Modification of surface shape of the heat
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Fig. 9 Cross section shape of the blank and the tools

protector panel in order to improve surface

forming
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Fig.11 Comparison of formed shape with respect to

the surface shape of the heat protector panel:
(a) original shape; (b) modified shape
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Fig.12 Draw-beads on the die surface of the heat
protector panel with modified surface shape

() (b)
Fig.13 Comparison of formed shape of the heat

protector panel: (a) without draw-beads;
(b) with draw-beads
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