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Study on Microstructure and Mechanical Properties of Al/Cu Composites
Prepared by Accumulative Roll Bonding and Electrodeposition Process
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(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metal, Lanzhou University of Technology,
Lanzhou 730050, China; 2. Department of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou
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Abstract: Al/Cu composite sheet was fabricated using accumulative roll bonding (ARB) and electrodeposition. The
thickness of the deposited copper layer and the microstructure and mechanical properties of the composite sheet were
investigated. The results show that the thickness of the copper layer obtained by electrodeposition is relatively uniform and the
bonding quality with the surface of the aluminum sheet is better. With the increase of ARB cycles, the interface bonding
quality is getting better and better, and the copper layer in the composite sheet gradually shrinks or breaks, and finally becomes
smaller and more uniformly distributed copper particles. The composite after four ARB cycles reaches the highest ultimate
tensile strength (UTS) of 186.6 MPa, which is 2.72 times of that of annealed 1060 aluminum sheet.
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Tab.1 Chemical composition of 1060 pure aluminum sheet
and T2 copper sheet (wt%)

060 Al | Ti [Mn|Mg| V | Zn | Cu| S | Fe
4R | 99.6 | 0.03 | 0.03 | 0.03 | 0.05 | 0.05 | 0.05 | 0.25 | 0.35
T2 Cu Fe S Pb Sb | As | Bi - -
404HR) 99.90| 0.005| 0.005| 0.005 | 0.002|0.002|0.001| - -
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Fig.1 Schematic diagram of surface deposited copper
composite sheet prepared by ARB
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Fig.2 Optical microscopy images of 1060 Al sheet of surface electrodeposition for 60 min and statistics of copper thickness
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Fig.3 SEM-EDS maps of composite sheets of different cycles
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Fig.4 Engineering stress-strain curves
of composite sheets
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Fig.5 Tensile fracture morphologies of composite sheets
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