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Research Progress of Aluminum/Nickel Lamellar Composites

DU Kai, XU Jiyjian, MU Xingwei, LYU Cheng, XU Guangming
(School of Materials Science and Engineering, Northeastern University, Shenyang 110000, China)

Abstract: In recent decades, aluminum/nickel layered composites, as a new type of composite material with light weight,
high strength, high temperature resistance, corrosion resistance and high energy density, have become one of the research
hotspots of metal layered composites, and have a broad prospect in the fields of high temperature structural materials,
battery manufacturing and weapons equipment. The development background and current status of AI/Ni layered
composites are reviewed. The formation of different AI/Ni intermetallic compounds at the composite interface is analyzed
from thermodynamics and kinetics. The preparation process, mechanical properties and influencing factors of Al/Ni
laminated composites were discussed, and the research direction and development trend of Al/Ni laminated composites
were prospected.
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Fig.1 Scheme of explosive compound method, where Ni is a
flyer plate, Al a base plate, B — impact angle
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Fig.2 Interface morphology of two kinds of explosive
recombination
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Fig.4 SEM image of the cross-section of the material prepared
by the cumulative rolling method
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Fig.5 Schematic diagram of rolling compound method
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Fig.6 Schematic diagram of the interlayer in-situ reaction
composite method
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Fig.7 Schematic diagram of solid-liquid casting-rolling method
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Fig.9 Unit cell structure of AI/Ni intermetallic compound
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Fig.10 TEM images of the microstructure of materials prepared by explosive welding
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Fig.11 Diffusion layer under different heat treatment conditions
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Fig.12 The relationship between the thickness of the
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Fig.13 Cross-sectional morphology of tensile specimens with different aluminum/nickel layer thickness ratios
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Fig.15 The morphology of nickel particles embedded in the
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