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Optimal Blank Design for Sheet Metal Stamping
J. M. Lee and Y. H. Kim

Abstract
A systematic method to find the optimal blank shape for sheet forming is proposed by coupling the
numerical simulation and the optimization technique. A weighted parameter was introduced in order to
simplify the multi-variable optimization problem to a single-variable problem. The proposed method has
been applied to the blank design of drawing processes to obtain the near-net shape within the required
error bound after forming. Excellent results have been obtained between the numerical results and the
target contour shapes. Through the investigation, the proposed systematic method for optimal blank

design is found to be effective in the practical forming processes
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(a) initial blank shape / (b) deformed shape with
target contour

(c) add/subtraction (d) modified blank shape

Fig. 1 Ilustrating the process of optimum blank design
by add/subtraction method
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Fig. 2 Flow chart of optimization process with weighted
parameter
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Fig. 4 FEM models for square cup forming tools
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Table 1 Variation of object function, weighted
parameter and maximum deviation
during optimization process for square
box forming
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Fig. 5 Modification of blank shape with parametric
add/subtraction optimization for square cup

drawing
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Fig. 6 Optimized blank and deformation shape for
square cup drawing
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Table 2 Material properties of cold rolled steel blank
for fuel tank
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Fig. 7 3D model of fuel tank

Table 3 Variation of object function, weighted
parameter and maximum deviation during
optimization process for fuel tank forming

Tteration F(X) 5 del\\/?;xii.m
Initial 32.88 - 65.40
Iter. 1 335 0.892 34.54
Iter. 2 1.43 0.801 14.06
Iter. 3 0.80 0.646 2.79
Final 0.37 0.908 0.78

(c) punch

Fig. 8 FEM models for fuel tank forming tools
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Fig. 9 Blank and deformed shape with initial blank
shape for fuel tank drawing
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Fig. 10 Optimized blank and deformed shapes for fuel
tank drawing
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