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Blank Design System for Sheet Forming

D.H.Kim, J.M.Lee, S.H.Park, D.Y.Yang and Y.H.Kim

Abstract

Geometric mapping technique has been used to find the shape of initial blank for sheet forming. The
method was chosen because of its simplicity and numerical efficiency. Exrror in blank shape were mea~
sured along deformation path by FE analysis of forming. Blank shape was modified by volume addi-
tion/subtraction method with taking into account of deformation path. Modified blank shape shows an
acceptable result, showing the current method can be an useful tool for predicting blank shape in the
practical application. More test will be done to verify the validity of the method.
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Fig. 1 Initial blank design system procedure
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Fig. 2 3D shape of automobile fuel tank by GUI for blank
design system
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Fig. 4 3D Shape of square cup (1/4 part)
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Fig. 5 Initial blank shape of square cup by geometric map
ping

Fig. 6 FEM models of punch, blank-holder and die for
square cup drawing
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Table 1 Material properties of JIS-SPCE deep
drawing steel

E Yo v P
210 GPa 18 MPa | 03 7700 kg/m®

0 = 587.54%(0.011997+ &)°*'P Mpa

Y-Coord.

Fig. 7 Variations of boundary nodes along deformation
path for cup drawing

Fig. 8 Volume addition/subtraction method along the
deformation path
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Fig. 9 Modified initial blank by volume addition/
subtraction

Fig. 10 Variations of boundary nodes along deformation
path for cup drawing from modified initial blank
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Fig. 11 2nd modified initial blank by volume addition/sub
traction
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Fig. 12 Variations of boundary nodes along deformation
path for cup drawing from 2nd modified initial
blank
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Fig. 13 3D view of automobile fuel tank with quadrilater-
al mesh

Fig. 14 Initial blank shape of automobile fuel tank by
geometric mapping

Table 2 Material properties of cold rolled steel

E Yo v P

200 GPa 162 MPa | 03 7700 kg/m’

o = 526.0%(0.0074+ &) MPa
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Fig. 15 Rounded outline of initial blank shape of automo-
bile fuel tank

Fig. 16 Modeling of die, blank-holder and punch for
automobile fuel tank
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Fig. 17 Variations of boundary nodes along deformation
path for automobile fuel tank
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Fig. 18 Variations of boundary nodes along deformation
path for automobile fuel tank from Ist modified
blank
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Fig. 19 Variations of boundary nodes along deformation
path for automobile fuel tank from 2nd modified
blank
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