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Effect of Die Angle in the Hydrostatic Extrusion of Copper-clad Aluminium Composites

W. Y. Han(Mech. Eng. Dept., KHU), H. J. Park, D. J. Yoon, H. G. Jeong, S. S. Kim, E. Z. Kim(KITECH),
K. Y. Rhee(College of Advanced Technology, KHU)

ABSTRACT

A copper-clad aluminium composite bar is lighter and less expressive than a commercial copper alloy bar.

Copper-clad aluminium composite bar can be fabricated by hot hydrostatic extrusion process. In this work, the effect

of die angle on the compressive properties of copper-clad aluminium composites fabricated using hydrostatic extrusion

process was investigated experimentally. The results showed that optimum half die angle was in the range of 40° to

50° for an extrusion ratio of 19. The results also showed that the half die angle had little influence on the

compressive strength of copper-clad aluminium composites. A diffusion layer increased with increasing die angle.
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379 &), Copper-clad Aluminium composite(Cu-clad Al 3§21 &), Die
Angle(t}o] Z), Half Die Angle(th©] 8}7Z}), Extrusion Ratio(4&

L))
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Fig. 1 Photograph of hot hydrostatic extruder

Table 1 Specification of hot hydrostatic extruder

Extrusion Force 150tonf
Max. Extrusion Pressure 12.0Kbar
Max. Punch Speed 22.5mm/sec
Max. Billet Diameter 35mm
Max. Billet Length 200mm
Container Heating Temperature 400"
Hydraulic Power 40:%
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Fig. 2 Photograph of extrusion die
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Fig. 3 Flow chart for copper-clad aluminium composite

processing

Fig. 4 Photograph of copper-clad aluminium composites
before extrusion
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Fig. 5 Photograph of extruded copper-clad aluminium

composites for extrusion ratio of 19 and = = 30°, 45°,
60°
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Fig. 6 Relationship between extrusion pressure and haif

die angle
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Variation of extrusion pressure as a function of
stroke for three die angles
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Fig. 8 Compressive stress-strain curves for copper-clad
aluminium composites fabricated at ER=19 and « =
30°, 45°, 60°.
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Fig. 9 Diffusion layer and EDS analysis results for half
die angle (a) 30°, (b) 45° and (c) 60°
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