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Abstract

The study is concerned with the thermo-viscoplastic finite element analysis of axisymmetric
forward hot extrusion through square dies. The problem is treated as a nonsteady state problem
because the distribution of temperature and material properties are continously changing with the
punch travel. In square die extrusion, difficulties arise from the severe distortion and die interfer-
ence of elements at the aperture rim of the die even with a small punch travel. And finite element
computation is impossible without intermittent remeshing. Accordingly, an automatic remeshing
technique is proposed by employing specially designed mesh structure near the aperture rim. The
analysis of temperature distribution includes heat conduction through material interfaces, heat
convection and radiation to the atmosphere and is carried out by decoupling the heat analysis
from the analysis of the deformation. The extrusion load and the distributions of strain rate and
temperature are computed for the given cases rendering reasonable results. Computed grid
distortions are found to be in good agreement with the experimental results. It has been thus
shown that the proposed method of analysis can be effectively applied to the axisymmetric hot
extrusion through square dies.
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Tahle 2 Stress-strain rate properties of A1-1100
given with respect to the temperature

temp ¢ (N/mm?) n
200°C 84.18 0.075
400C 31.05 0.141
500C 14.49 0.224

F=c(e)"



HEYE o[ &3 FAH 42 4E9 sy 2i5
Table 3 Thermal properties and heat transfer coefficient for A1-1100
Coeff K oc h Mus €
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