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Abstract

The present study is concerned with the hydrostatic extrusion process of copper—clad aluminum rod
through metallurgical joining. In this study, the rigid plastic finite element program, HICKORY, is
used to analyze the steady state extrusion process of the bimetal rod. Simulations are performed for
copper—clad aluminum rod with several extrusion ratio to give the distributions of effective strain rate,
equivalent stress and hardness. Experiments are also carried out for aluminum-inserted copper rod at
room temperature. It is found out that finite element predictions are generally in good agreement with
the experimental observations. The detail comparison of the extrusion loads by the finite element

method with those by experiments are given.
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Table 1 Main specification of hydrostatic extruder

No Item Specification
1} Extrusion Force 1.5MN

2 | Maximum Extrusion Pressure 14GPa

3 | Working Extrusion Pressure 1.2GPa

4 | Maximum Ram Speed 25mm/sec
5 | Maximun Billet Diameter 40mm

6 | Maximum Billet Length 200mm

7 | Container Tvpe Wire-Wound
8 | Total Electrical Power 40KW

9 | Extruder Weight 60KN
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Photo 1 Hydrostatic Extruder

Photo 2 Extrusion Dies
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Photo 3 Extruded products
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Fig. 1 Bi-metal hydrostatic extrusion model

Minimum Contour value : 0.170[GPal
Maximum Contour value : 0.422[GPal
Contour Interval : 0.020{GPal

Fig. 2 Contour of hardness

Jj
(

FA

\

Minimum Contour value : 19.0[Pa]
Maximum Contour value : 0.456(GPal
Contour Interval : 0.050[GPal
Fig. 3 Contour of Effective stress

Minimum Contour value : 0.000[1/s]
Maximum Contour value : 23.9[1/s]
Contour Interval : 2.50[1/s]

Fig. 4 Contour of Effective strain rate
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Fig. 5 Hydrostatic extrusion pressure for the
various experimental conditions
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