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Abstract

The authors have investigated a simple method of numerical simulation by a personal
computer in order to analyse how materials show their deformation behavior during plastic
working ; extruding, rolling, forging, etc.. A simplified rigid-plastic finite element method
employing the penalty method was reported previously.

In this paper, numerical simulation using this method for the upset forging of pure
aluminium cylinders between perfectly rough and rigid parallel platens is presented. The
model for calculation is concerned with the Levy-Mises material considering strain-harden-
ing, and has the intial height-to-diameter ratio of 0.5 to 1.5. In the finite element method,
it is difficult to deal with deformation near a singular point, where the velocity boundary
condition changes sharply. However, this deformation could be represented well by a new
element with 4 nodal points.

As a result, the numerical analysis agrees well with the experimental results of bulging
and folding behavior up to 50 9% reductions in height.
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