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SUMMARY

A plane-strain finite element analysis of sheet metal forming is carried out by
using the rigid-plastic FEM based on the membrane theory. The sheet metal was
assumed to be rigid-plastic material obeying Hill's quadratic yield criterion and its
associated flow rule. A formulation of initial guess generation for the displacement
field is derived by using the nonlinear elastic FEM. In rigid-plastic finite element
method, there is a heavy computation time and convergence problem.

In this study, Static-explicit rigid-plastic finite element method will be introduced.
This method is the way that restrict the convergence interval.

In order to verify the validity of the developed method, plane-strain drawing with
tools in analytic expression and with arbitrarily shaped tools is analyzed and
compared with the published results. The comparison shows that the present method
can be effectively used in the analysis of plane-strain sheet metal forming and thus
provides the basis of approximate sectional analysis of panel-like sheet forming.

In result, convergence problem and computation time due to large non-linearity
in the existing numerical analysis method were no longer a critical problem. It is
expected that various results from the numerical analysis will give very useful

information for the design of tools in sheet metal forming process.
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Table 1 Material property

0-E curve 0=52.985(0.2+ &)"®
Anisotropic
= 2.00
parameter
Thickness = 0.45mm

Forming step

Maximum allowable punch stroke = 110mm

Each step punch stroke = 0.5mm
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Table 2 Material property

£ curve 0=52.985(0.2+ &)*?
Anisotropic
R = 2.00
parameter
Thickness t = 0.45mm

Forming step

Maximum allowable punch stroke = 22mm

Binder Force

15kgf/mm (Right)

15kgf/mm (Left)

| —— Static-explict
D7 Sttcimpic

I I
dl 100 140
L length

20

Fig. 13 Comparison of iteration with no-iteration at stroke 0.2mm
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Table 3 Material property
o€ curve 5=51.915 ()
Anisotropic
R = 2.00
parameter
Thickness t = 0.8mm
Forming step Maximum allowable punch stroke = 110mm
15kgf/mm (Right)
Binder Force
15kgf/mm (Left)
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Anisotropic
R = 2.00
parameter
Thickness t = 0.8mm
Forming step Maximum allowable punch stroke = 110mm
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Binder Force
15kgf/mm (Left)
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