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An Axisymmetric Finite Element Analysis of Hot Tube Extru-
sion Using Ceramic Dies

Yeon-Sick Kang, Dong-Yol Yang, Soon-Kil Chung and June-Gunn Lee

Abstract

This study is concerned with the thermo-viscoplastic finite element analysis of hot tube extrusion
through square dies with a mandrel. The problem is treated as a non-steady state and the ALE
description is used due to abruptly turning flow at the die aperture. Since the contact heat transfer
coefficient and the friction factor are required in the analysis, experiments are also carried out to
determine the values. In order to apply ceramics to an extrusion die, the study is focussed on under-
standing the characteristics of the process. The simulated results provide the useful informations such
as metal flow, temperature distribution, stress state etc. The elastic analysis of the dies is carried out

to obtain the stress state of the ceramic dies.

Key Words : Ceramic die(A2t2) %), Extrusion of tube(FE%%), Square Dies(8538). ALE finite
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Table 1 Stress-strain rate properties given with respect to
the temperature

Temp c(T) M(T)
350 79.551 0.02807
400 70.396 0.06397
450 62.078 0.10200
480 52.981 0.12522

AEEE 25,0 mm/sec (FEE 1 0.90 mm/sec)

271 &g A7 © WAL2 mm, €73 50 mm, Z°]
55 mm

Aol AR Fet AP EL TgT ol ALg
Aot

T7o AZAF(N/sec/T) - Aete] 23.26, AISI
H13 28.4
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Fig. 10 Treatment of friction boundary condition
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