Finite Element Analysis of Axisymmetric Hot Extrusion Through Continuous
Dies Using the Arbitrary Lagrangian-Eulerian Description

Yeon-Sick Kang and Dong-Yol Yang

Abstract

The arbitrary Lagrangian-Eulerian(ALE) finite element analysis is applied to

the axisymmetric hot extrusion through continuous dies. In order to simulate hot

forming problems, an ALE scheme for temperature analysis is proposed. The

computed results are compared with experimental results as well as with those by

pure Lagrangian method. In the present study mesh control is accomplished by

the use of isoparametric mapping of quadrilaterals.
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Fig. 3 Schematic for axisymmetric extrusion
through continuous die
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Fig. 4 Mesh control using isoparametric mapping of quadrilaterals
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Fig. 5 Comparison of extrusion pressure between
FEM prediction and experimental results
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Table 1 Thermal properties and heat transfer coefficients for AISI1015

Coeff k oC h/hpye
N/(sec-C) N/(mm?-C) N/(sec-mm-C) €
Die and Punch 28.4 3.9 0.0033
0.6
Workpiece(AISI1015) 36.8 4.0 /7.5
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Fig. 6 Initial mesh configuration
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Fig. 7 Comparison of distribution of effective strain
rate for two methods
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Fig. 9 Mesh configuration at the punch travel of 15.
6 mm
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Fig. 10 Temperature distribution at the punch travel
of (a) 6.0 mm, (b) 14.0 mm, (c) 22.0 mm
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Fig. 11 Distribution of effective strain rate at the
punch travel of 22.0 mm
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Fig. 12 Temperature distribution for punch and die at
the punch travel of 22.0 mm
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Fig. 13 Comparison of the axial stress component for
two reductions of area
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