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Design Modification of the Stamping Die for the Improvement of
Surface Quality of the Front End Module Carrier Upper
Member

S. H. Kim
(Received October 5, 2004)

Abstract
Design modification of the stamping die for the upper member of a front end module carrier is carried out in order to

improve the surface quality of the final product. The small inferiority induced by wrinkling near the wall of the upper

member has been inspected after the draw-forming process. The finite element analysis is pursued with the whole

geometry in order to consider the complicated shape. The simulation shows that the excess metal is developed by the

irregular contact of the blank the tool and it remains after the final stroke. This paper proposes two guidelines for the

modification. One is to add the draw-bead near the critical region in order to increase the draw-in force. The other is to

modify the tool shape such as the forming shape at the wall in order to absorb the excess metal before the final stroke.

Simulation results show that the proposed guidelines both guarantee the improved surface quality.
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Fig. 1 Front end module in the auto-body
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Fig. 2 Upper member of the front end module carrier

(b)

Fig. 3 Surface inferiority and small wrinkling in the
side member part A and B: (a) before pain-
ting; (b) after painting

(a)
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Fig. 4 3D CAD madel of the tool for the stamping of
the upper member of FEM carrier

Fig. 5 Finite element model of tools and the blank for
the analysis of upper member of FEM carrier
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Fig. 6 The schematic diagram of draw-beads: (a)
circular bead; (b) rectangular bead
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Fig. 7 Draw-bead line with the punch opening line
(POL) at the binder-wrap stage
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(b)
Fig. 8 Deformed shape of the blank in the stamping

process of the upper member of FEM carrier:
(a) binderwrap; (b) punch forming
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(b)
Fig. 9 Comparison of the deformed shape in the
stamping process of the upper member of
FEM carrier: (a) analysis of the forming
process; (b) experiment after the OP10 stage

surface defect

(a) (b)
Fig.10 Surface defects inspected in the final product:
(a) analysis; (b) experiment
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Fig.11 Geometric information for measuring surface
inferiority: (a) measuring point and direction;

(b) measuring method
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Fig.12 Distance of the blank with the initial design at
the wall from the punch face
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Fig.13 Deformed shape of the blank during the
stamping process with the initial design at the
punch stroke of (a) 55.5 mm; (b) 73.5 mm; (¢)
81 mm
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Fig.14 Cross section of the blank and the tools along
the section C-C’ with the initial design at the
punch stroke of (a) 55.5 mm; (b) 73.5 mm; (¢)
81 mm

Fig.15 Inner side of the blank after stamping for the
confirmation of the contact condition
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surface defect

Fig.16 Deformed shape of the blank with the incre-
ased blank holding force
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Fig.17 Location of the draw-bead with the punch
opening line with the double draw-bead

Fig.18 Deformed shape of the blank with double
draw-bead near the critical region
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forming'shape

Fig.19 Shape of the forming at the wall of the punch
for the absorption of the excess metal
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Fig.20 Cross section of the blank and the tools along
the section C-C’ with the forming shape at the
punch stroke of (a) 55.5 mm; (b) 73.5 mm; (c)
81mm

Fig.21 Deformed shape of the blank with the forming
shape
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Fig.22 Distance of the blank at the wall from the
punch face with the initial and modified design
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