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A CAE Approach for Net-Shape Automobile Stamping Components of Aluminum Alloy
Tae-Wan Ku, Han-Ho Choi(PNU Graduate School) and Beom-Soo Kang(PNU)

ABSTRACT : A program for initial blank design in sheet forming which contains the capabilities of
forward loading simulation by the finite element method and backward tracing simulation, has been
developed and proved the effectiveness by applying to a square cup stamping process. In the blank
design of square cup stamping, the backward tracing program can produce an optimum blank
configuration which forms a sound net-shape cup product without machining after forming. Another
general application appears in the blank design of a cup stamping with protruding flanges, one of
typical automobile components. The blank configurations derived by backward tracing simulation
have been confirmed by a series of loading simulations. The approach for decision of an initial blank
configuration presented in this study will be a milestone in fields of sheet forming process design.
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Fig.1 Flow chart of the blank design.
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Fig2 Simulations of the forward loading and the
backward tracing for a square cup.
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Fig.3 Deformed shape of square cup obtained from
optimum blank ; (a) inftial blank (b) stroke = 100%.
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Fig.4 Dimensions of the optimum biank and deformed
biank ; (a) initial blank (b) deformed shape (c) dimensions
of the initial blank and the deformed shape.
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Fig.5 Desired final shape of the cup with flange and the
punch ; (a) the punch and the final shape of the cup (b)
dimension of the cup.
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Fig.7 Forward loading simulation of the first trial blank ;
(a) initial blank (b) stroke = 100%.
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Fig.8 The modified biank shape and its dimension.
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Fig.9 Forward loading simulation of the modified biank :
(a) initial blank (b) stroke = 100%.
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Fig.10 The results of backward tracing simuiation ;
(a) inftial bank of backward tracing simulation

(b} backward stroke = 100%.
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Fig.11 The blank shape derived from backward tracing.
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Fig.12 The results of the forward loading simuiation for
Confirmation ; (a) initial blank (b) stroke = 100%.
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Fig.13 Precise comparison of the three final products .
(a) assumed coordinates for checking of straightness
(b) deviation of edge configuration in the final products.



