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Finite Element Analysis for Extrusion/Drawing

of Milli-Size Bar
Y. I. Kim and Y. S. Lee

Abstract

A finite element analysis model is suggested for analysis of forming process of milli structure whose

size is from a few hundreds um to a few mm. In this paper, finite element formulation which assemble
crystal plasticity theory considering texture development with damage mechanics is developed, since
orientation development and growth of micro voids became the primary factors for deformation aspects in
large deformation of milli structure. Applying to, extremely, extrusion process of single crystal and
extrusion/drawing process of polycrystal milli-size bar, extrusion force, preferred orientation, and damage
evolution are examined to understand the characteristics of deformation of milli-size bar.
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Fig. 1 Extrusion/Drawing of
polycrystal milli-size bar

Casel Case2

Fig. 2 Initial {1 1 1} pole figure
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Fig. 3 X distribution for extrusion of single
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crystal milli-size bar
(with Euler's angle evolution)

Fig. 4 [111] Pole along
a Surface Streamline (casel)
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Fig. 5 [111] Pole along a Surface and

a Center Streamline (case2)
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Fig. 6 X distribution for extrusion of single

b;
crystal milli-size bar
(without Euler's angle evolution)
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