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A Three-Dimensional Rigid-Viscoplastic Finite Element Analysis of
square die extrusion based on ALE description

Yeon-Sick KANG, Dong-Yol YANG
Department of Mechanical Engineering, KAIST

ABSTRACT

In the finite element analysis of metal forming processes, the updated
Lagrangian approach has been widely and effectively used to simulate the non-steady
state problems. However some difficulties have arisen from abrupt flow change as in
extrusion through square dies. In the present work, a ALE(arbitrary Lagrangian-
Eulerian) finite element formulation for deformation analysis are presented for rigid-
viscoplastic materials. The developed finite element program is applied to the
analysis of square die extrusion of a square section. The computational results are
compared with those from the updated Lagrangian finite element analysis.
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Fig. 1 Flow chart for solving procedure  Fig- 3 Mesh configuration
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Fig. 4 Distribution of effective strain rate at the punch travel of (a) 2.47mm and
(b) 5.10mm
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Fig. 5 Comparison of effective strain rate

Extrusion Load (ton)

for the two methods
(a) Lagrangian method
(b) ALE method
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Fig. 6 Comparison of the extrusion load
for the two methods
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