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Abstact

This study presents steady-state finite element analysis of three-dimensional
hot extrusion of sections through square dies. The objective of this study is to
develop a steady-state finite element method for hot extrusion through square dies,
and to provide theoretical basis for the optimal die design and process control in the
extrusion technology. In the present work, steady-state assumption is applied to both
analyses of deformation and temperature. The analysis of temperature distribution
includes heat transfer. Convection link element is adopted for the heat transfer
analysis between billet and container, and also billet and die. Distributions of
temperature, effective strain rate, velocity and mean stress are discussed to design
extrusion die effectively.
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(b) Result by the present method

Fig. 1 Comparison of temperature distribution

{a) Result of Kang et al

(b) Result by the present method

Fig. 2 Comparison of effective strain rate

distribution

-233 -



G

RO

Fig. 3 Section shape for extrusion of hexagonal

section

Fig. 7 Section shape for extrusion of L-shaped

section

Fig. 4 Distribution of temperature

Fig. 8 Mesh configuration on exit cross section

before shifting

Fig. 5 Distribution

of strain rate

e

Fig. 6 Distribution of mean stress

FFig. 10 Distribution of temperature
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