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Improvement of Surface Quality of a Stamped Sheet Metal
Member with CAE

K. P. Kim, S. H. Kim, D. G. Lee and K. Y. Lee

Abstract
This paper is concerned with improvement of surface quality of a sheet metal member in the stamping process. The
CAE procedure of the stamping process is utilized in order to investigate cause of surface troubles and to improve surface
quality. A complicated shape of the sheet metal member can induce surface troubles such as wrinkles because of

insufficient tensions force and non-uniform contact of a blank sheet with tools. This paper proposes two guidelines such as
a change of tool shape and added draw-beads on the tool surface in order to increase tension forces and to induce uniform
contact. The proposed guidelines are verified with the CAE of the stamping process. The CAE results show that the
changed shape of tools and added draw-beads can reduce the amount of wrinkles and improve surface quality.
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Fig. 2 Initial setting of tools and the blank for the
stamping analysis of the heat protector panel
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(a) (b)
Fig. 3 Deformed shape of the blank in the stamping
process of the heat protector panel: (a) gravity
analysis; (b) binder-wrap analysis
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Fig. 4 Final deformed shape in the drawing process of
the heat protector panel

Fig. 5 Comparison of surface defect in the final
product: (a) analysis; (b)experiment
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(a) ® (©)
Fig. 6 Deformed shape of the blank before forming
completion of (a) 15.2 mm; (b) 10.2 mm; (c) 5.2

(b)
Fig. 7 Cross section of the blank and the tools before
forming completion of 10.2 mm along (a) the
section A-A’; (b) the section B-B’
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Fig. 8 Change of surface shape of the heat protector

panel in order to improve surface guality:
(a) original shape; (b) changed shape
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(@ (b)
Fig. 9 Comparison of deformed shape with respect to
the surface shape of the heat protector panel:
(a) original shape; (b) changed shape
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Fig. 10 Draw-beads on the die surface of the heat
protector panel with changed surface shape

(a) (b)
Fig. 11 Comparison of deformed shape of the heat
protector panel: (a) without draw-beads;
(b) with draw-beads
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