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Formation mechanism of core-shell structure in interface reaction layer of
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Abstract; The Al/Cu composite sheet was fabricated by means of accumulative pack-roll (ARB) incorpo-
rated with multiple annealing treatment and the core-shell structure formation mechanism of Al/Cu inter-
facial reaction layer was emphatically investigated. The result showed that atomic diffusion of copper at
Al/Cu interface during annealing would play a key role in the formation of Al/Cu interfacial reaction layer
and the resultants would include intermetallic compounds Al,Cu, AICu and Al,Cuy. The rolling deforma-
tion would make the reaction layer broken and distributed uniformly the matrix. The annealing treatment
after rolling would lead to continuous formation of new interface reaction layer. Finally, after multiple
pack-rolled pass and annealing treatment, the entire primary copper sheets would be transformed into axi-
olitic Al/Cu intermetallic compound particles with core-shell structure. The composite sheet after eight
ARB passes would have highest ultimate tensile strength (UTS) of 176. 8 MPa which would be 1. 74 times
of that of annealed 1060. The elongation of composite sheet without rolling would be better; this was basi-
cally due to that the aluminium layer would deform plastically and uniformly after Al/Cu interface delami-
nation and the stress would slowly be released.
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Fig. 1 Optical micrograph of annealed 1060 sheet
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Fig. 2 SEM images of composite sheet pack rolled through

various passes
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Fig. 3 Morphology of interface reaction layer in compos-
ite sheet rolled through unit passes
2% A ESHEDSHHAME T4
Tab. 1 Atom-fraction of point EDS analysis of Fig. 3
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Fig. 4  Core-shell structure morphology of particles in

composite sheet rolled through eight passes and

EDS result at various positions
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Fig. 5 XRD patterns of composite sheet rolled through

various passes
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Tab. 3 Pre-exponential factor Do and activation energy Q in

solid state diffusion of Al-Cu binary system
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Fig. 6 Schematic diagram of Al/Cu interface diffusion

reaction
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Fig. 7 Formation mechanism of core-shell structure of

particles
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Fig. 8 Stress vs strain curves of composite sheet pack-rolled

through various passes
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