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Axisymmetric Multi-Stage Deep Drawing Die Design Analysis
Using Finite Element Method

D. H. Lee, S.Y.Lee and Y. T. Keum

Abstract
The design analysis of axisymmetric, multi-stage deep drawing dies was performed using the rigid-

viscoplastic finite element formulation. In the formulation, the axisymmetric CFS algorithm was

employed. Hill's non—quadratic normal anisotropic yield criterion and isotropic hardening rule were
considered. For trial initial displacements and tool contact points, the geometric force equilibrium
method was adopted. In order to see the validity of the formulation, the multi-stage deep drawing
processes of shell-cylinder front part of hydraulic booster were simulated. The simulation showed good

agreements with measurements and PAM~STAMP results.
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Table 1 Material properties of CSP3E-E sheet

Properties Value
Strength Coefficient, K(MPa) 525
Strain hardening exponent, n 0.257
Pre-strain, &, 0.01658
Plastic anisotropy parameter, r 1.82
Coulomb friction coefficient, u 012
Thickness of sheet, t(mm) 12
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Fig4 ( Continued ).

Fig. 4 Multi-stage deep drawing processes of shell-cylin
der front part
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Fig. 5 Schematic view of shell-cylinder front part for the
first process
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