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Study on microstructure and mechanical properties of aluminium/copper
composites prepared by accumulated roll bonding

YANG Xu-dong', ZHANG Quan-xin'*, ZHANG Xiao-bo'
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Abstract: Aluminium/copper composites were successfully prepared by accumulated roll bonding method using fibrous copper mesh as
reinforcement and pure aluminium sheet as matrix. The microstructure and tensile properties of the multilayer composites were investigated
by scanning electron microscopy (SEM) , transmission electron microscopy (TEM) , microhardness tester and universal tensile tester. The
results show that with the increase of rolling pass, the copper mesh is uniformly distributed in the aluminium matrix after being broken by
multiple rolling passes. The aluminium/ copper interface line scanning analysis results show that the thickness of the diffusion layer increa-
ses from 4. 63 pum to 6. 09 wm, which is conducive to improve the aluminium/ copper composites interface bonding strength. The transmis-
sion microstructure analysis results show that the matrix a-Al grains have a long strip structure and the size is refined from 1. 17 pm to
0.64 pm. Thus, the grain refinement strengthening is the key strengthening mechanism. The ultimate tensile strength of aluminium/cop-
per composites is 171 MPa, which shows the same trend with the increase of rolling pass. Aluminium/ copper composites are ductile frac-
ture under different rolling passes.
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Fig. 1 SEM morphologies of copper mesh
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Tab.1 Chemical compositions of 1060 pure Al sheet
( %, mass fraction)

Elements Al Fe Si Cu Mg Mn Zn Ti \%

Content 99.6 0.35 0.25 0.05 0.03 0.03 0.05 0.03 0.05

®2 T2HUERS (%, RESH)
Tab.2 Chemical compositions of T2 copper ( %, mass fraction)

Elements  Cu Pb Fe N As Bi Ti

Content  99.90 0.005 0.005 0.003 0.002 0.001 0.028
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Fig. 2 SEM morphologies of aluminium/copper composites after different rolling passes

(a) The first pass  (b) The second pass

(c) The fourth pass  (d) The sixth pass
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Fig. 3 Size distribution of copper particles after different rolling passes
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Fig. 4 Interfacial line scanning results of aluminium/copper composites with different passes
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Fig. 5 TEM microstructure of aluminium/copper composites
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