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Abstract: The tendency of new functional materials and devices to being miniature, integrated and laminated makes the
mechanical behavior of those materials in nano scale a key scientific issue for the development of the multilayers and de-
vices. Recent researches and developments on the mechanical properties of nanoscale metallic multilayers were summa-
rized and introduced in this article based on our own works on Ag/M and Cu/M multilayers, including issues related to
the influence of grain morphology on strengthening mechanisms and plastic deformation behavior, the effects of strength
mismatch of component elements on hardness enhancement, the correlation between interfacial structure and strength maxi-
mum value, abnormal modulus enhancement caused by asymmetrical interfacial structure, room temperature creep mecha-
nisms and the influence of the interfacial structure on the creep behavior. Meanwhile, the future research on metallic mul-
tilayers was also discussed.
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Fig. 1 Grain morphology of Cu/Ni multilayer with A =3.5 nm (a), Cu/W multilayer with A =8 nm (b), Ag/Co multilayer
with A =10 nm (c¢), and Ag/W multilayer with A =30 nm (d) (the inserted figures are corresponding to SAED patterns )
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Fig. 2 Cross-sectional HRTEM images of Cu/Ni multilayer with A =
3.5 nm (a) and Cu/Nb multilayer with A =5 nm (b)
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Fig. 4 SEM images of indents on Ag/Cu multilayer with A =4 nm (a), Cu/W multilayer with A =8 nm (b), Cu/Co multilayer
with A =4 nm (c¢), and the Cu/Nb multilayer with A =5 nm (d)
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Table 1  The elasticity mismatch and plasticity mismatch between

the component elements in the multilayer systems

Systems Ey/Ex Hy/Hy H,/Hy
Ag/Cu 1.48 2.39 1.70
Ag/Co 1.90 4.0 1.23
Ag/Ni 2.43 4.14 1.60
Ag/Fe 2.2 5.32 1.51
Ag/W 3.79 16.0 0.25
Cu/Nb 0.9 1.95 2.1
Cu/Ni 1. 65 2.45 1. 89
Cu/Co 1.58 2.5 1.6
Cuw/W 3.3 5.77 1.25
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Fig. 5 Correlation between hardness enhancement in multilayer

systems and strength mismatch of component elements
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