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A dynamic explicit FE simulation of square cup forming of sheet metal -Shell elements vs. Solid elements-
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Fig.1 Numerical model for square cup drawing

Tablel Mechanical properties of sheet metal

Density p=7820 [kg/m3]
Young’s modulus E=210 [GPa]
Poisson’s ratio v=0.29

0=400¢%15 [MPa]

Plastic property (n-th power strain
hardening property.)
Punch speed 10 [m/s]
Blank holding pressure 2 [MPa]
Static frictional coefficient 0.06
Dynamic frictional 0.04

coefficient

Table2 Clearance and shoulder radius of die

Sheet thickness [mm] r; [mm] rq [mm]
1 6.5 5
2 8 7
3 9.5 9
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Fig.2 Height of drawn cup from a circular plate by solid
elements and shell elements
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Fig.3 Ear patterns for different shape blank by solid elements
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corner cut blank
Fig.4 Ear patterns for different shape blank by shell elements

circular blank  square blank
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Fig.5 Definition of corner cut blank and initial mesh pattern
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Fig.6 Height of drawn cup for corner cut shaped
4 .68 :
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