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Effects of accumulative roll bonding on microstructure and mechanical
properties of AA1060/AA7075 alloy composite sheets
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Abstract: To enhance the interfacial bonding quality and overall mechanical properties of AA1060/AA7075/AA1060 laminated composite
sheets, multi-layer composite sheets through three passes were successfully fabricated by room-temperature accumulative roll bonding
(ARB). The effects of ARB passes on the mechanical properties, interfacial bonding characteristics, microstructure and texture evolution
of the multi-layer composite sheets were systematically investigated using microhardness testing, universal tensile testing, optical microsco-
py, scanning electron microscopy ( SEM) and electron backscatter diffraction (EBSD). The results indicate that significant differences in
strength and ductility between the AA1060 and AA7075 alloy lead to inhomogeneous plastic flow during rolling, thereby causing an uneven
hardness distribution along the thickness direction. The composite sheets achieve the optimal combination of mechanical properties after
two passes, with yield strength and ultimate tensile strength reaching 243 and 268 MPa, respectively. As the ARB pass increases, the in-

terfacial bonding quality progressively is improved, exhibiting a wavy morphology induced by non-uniform deformation. Both grain size and
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aspect ratio continuously decrease, and after three passes, the average grain sizes in the central AA1060 and AA7075 layers are refined to

0.9 pm, with the grains tending to become equiaxed. The proportion of high-angle grain boundaries in the AA1060 layer increases at a

higher rate compared to the AA7075 layer, and the intensity of the cube texture first decreases and then increases. In the three passes

sample, a strong rotated Goss texture and a weakly dispersed rotated cube texture form in the AA1060 layer, while such texture compo-

nents are not distinctly observed in the AA7075 layer.

Key words: accumulative roll bonding; AA1060 alloy; AA7075 alloy; mechanical properties
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Fig. 1 Engineering stress-engineering strain curves of

AA1060 and AA7075 alloy sheets
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Fig. 2 Initial microstructures of different aluminum alloys
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Fig. 3 Schematic diagram of accumulative roll bonding process for aluminum alloy
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Fig. 5 Microstructure of AA1060/AA7075 alloy after accumulative roll bonding
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Fig. 6 Engineering stress-engineering strain curves of AA1060/AA7075
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Fig. 7 Interface SEM morphologies of AA1060/AA7075/AA1060 alloy after ARB

(a) One pass, interface 1 ~ (b) One pass, interface 2

(¢) Two passes, interface 1

(d) Two passes, interface 2 (e) Two passes, interface 3
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Fig. 8 Interface SEM micrographs of AA1060/AA7075/AA1060 alloy at the third pass of ARB
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Fig. 9 IPF of central layer of AA1060/AA7075 alloy sheet after ARB
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Fig. 10 Fraction distribution of grain size in AA1060/AA7075 alloy after ARB for one pass-three passes
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Fig. 12 ODF maps of AA1060/AA7075 alloy after accumulative roll bonding for one pass-three passes
(a) One pass, AA1060 layer ~ (b) One pass, AA7075 layer = (c) Two passes, AA1060 layer (d) Two passes, AA7075 layer
(e) Three passes, AA1060 layer ~ (f) Three passes, AA7075 layer

F2 EMRBILE AA1060/AAT075 5B EXRAHEE (%)
Tab.2 Texture content of AA1060/AA7075 alloy after ARB at different rolling passes ( %)

Sample Cube R-Cube Goss R-Goss Brass Copper R-Copper Dillamore S
One pass_AA1060 layer 9.71 3.7 2.44 0.62 0.46 2 0.58 2.72 0.35
One pass_AA7075 layer 5.99 0.64 5.73 1.33 1.72 9.85 0.62 0.58 1.07
Two passes_AA1060 layer 4.11 4.68 5.18 1.68 0.37 5.17 0.48 2.9 0.22
Two passes_AA7075 layer 2.24 0.21 20.5 2.3 0.82 5.63 1. 65 0.59 1.06
Three passes_AA1060 layer 7.92 2.71 1.23 15.9 2.61 1.52 0.94 0.92 1. 11
Three passes_AA7075 layer 0. 05 0.51 7.84 4.45 0.16 7.3 1.58 0 0.22
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