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The use of clad material as a structural material is increasing in many industries because it has material
properties that cannot be obtained from a single material. For the present study, a hot forward extrusion
process was applied to fabricate aluminum/copper (Al/Cu) clad composite rod. The different of extrusion
ratios and die angles were applied to obtain the best extrusion condition. Finally, hot forward extrusion
process was applied at a temperature of 480 °C with extrusion ratio of 4 and Die angle of 45 . The purpose
of this paper was fabrication of Al-clad Cu rods by hot forward extrusion. Materials that used in this research
were aluminum alloy of AA7075 and pure commercial copper as clad material. There were some experiments
among pure copper, AA7075 (both without any extrusion and cold work) and Al-clad Cu rods that included
Mechanical Tensile Tests, Micro Hardness tests and Microstructure compare. Microstructure characterizations
of the Al/Cu interface and the neighboring regions revealed the formation of a suitable and adhesive bonded
layer with thickness of 22 microns and acceptable Microhardness. The mechanical properties results of
AAT7075, copper and two layer Al/Cu rods reveal that the Yield strength, Ultimate Tensile strength and
Formability of extruded Al/Cu rods are suitable in compare to single material rods consist of AA7075 and
copper rods.
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Fig. 2 Dimensions and measurements of punch and die using forward
extrusion
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Cr 0/28 -0/18
Cu 2-12
Fe 05 jSlas
Mg 2/9-2/1
Mn 013 Sl
Si 0/4 ySla>
Ti 02 jSla>
Zn 6/1-5/1

Fig. 1 Two-layer rod for hot frarextrsion
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Fig. 4 Innova vickers microhardness tester

Fig. 5 Hot forward extruded Al-Cu rods
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Fig. 3 Experimental setup of hot forward extrusion consists of the die,
furnace and fixture
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Fig. 8 Variations of rod hardness after hot forward extrusion
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Fig. 9 The stress—strain curves for AA7075 (Al), Copper (cu) and
copper clad AA7075 (Al-Cu)
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Fig. 6 OPM micrograph showing the thickness of copper clad after hot
extrusion process
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