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A study on the Fabrication of Copper-clad Aluminum Composite using
Hydrostatic Extrusion
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ABSTRACT

In this work, a copper-clad aluminum composite was fabricated using hot hydrostatic extrusion with various
extrusion ratios (8.5, 19, 49) and semi-die angles (30, 45, 60 degree) at a temperature of 320°C. Material
characteristics of copper-clad aluminum composites were determined from compression tests and hardness tests.
The results showed that for ER of 8.5, the optimum semi-die angle was below or equal to 30 degree and a
pressure drop was about 31%. For ER of 19, the optimum semi-die angle was in the range of 40 to 50 degree
and a pressure drop was about 38%. In the case of ER=49, the optimum semi-die angle was above or equal to
60 degree and a pressure drop was about 36%. Compressive yield strength was maximum for ER of 8.5 and
semi-die angle of 30 degree and the value of maximum was 155 MPa. Uniform hardness distribution was
obtained as the extrusion ratio increases and the semi-die angle decreases. In the case of ER=8.5 and semi-die
angle of 30 degree, the lowest extrusion pressure and the maximum comperssive yield strength was obtained.
Therefor, it was concluded that the optimum extrusion condition for fabricated copper-clad aluminum composites
under hydrostatic pressure environment was ER of 19 and semi-die angle of 30 degree.
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Table 1 Specification of hydrostatic extruder

Extrusion Force 150 tonf
Max. Extrusion Pressure 12.0 Kbar
Max. Punch Speed 22.5 mm/sec
Max. Billet Diameter 35 mm
Max. Billet Length 200 mm
Container Heating Temperature || 400 C
Hydraulic Power 40 KW
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Table 2 Experimental condition of hydrostatic
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Fig. 2 Flow chart for a processing of copper-clad
aluminum composite
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Fig. 3 Pressure-stroke curve of copper-clad aluminum
composites for ER=8.5, 19, 49 at semi-die
angle of 30°
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Fig. 5 Pressure-stroke curve of copper-clad aluminum
composites for ER=8.5, 19, 49 at semi-die

angle of 60°
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Fig. 4 Pressure-stroke curve of copper-clad aluminum
composites for ER=8.5, 19, 49 at semi-die
angle of 45°
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Fig. 6 Relationship between extrusion pressure and

semi-die angle

Table 3 Relationship between extrusion pressure, P
and extrusion ratio, R

Semi-die angle Extrusion pressure, P

__(degree) (MPa)
30 P=225(nR—1.22)
45 P=120(InR—052)
60 P=49(InR +3.98)
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(a) Hardness distribution at semi-die angle of 45°
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(b) Hardness distribution at extrusion ratio of 19

Fig. 8 Hardness distribution in extruded copper-clad
aluminum
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