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Abstract: Muliilayered metallic composites play a very important role in the aerospace, automobile, shipbuilding and nu-
clear power fields. Compared with traditional monolithic metals, multilayered metallic composites have superhigh plastic de-
formation capability and fracture toughness. This paper provides a review on strain delocalization and fracture instability de-
laying characteristics and mechanisms, and summarizes the effect of periodic multiple necking, delamination cracks, multi-
ple tunnel cracks and dispersed shear bands on suppressing plastic instability of multilayered metallic composites. Mean-
while, this review elucidates the toughening mechanism and ductile-brittle transition behavior of multilayered metallic com-
posites by delamination cracks, crack bifurcation and tunnel crack modes, which can provide the new design idea and tech-
nique support for the strengthening-toughening of metals.
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Fig. 1

Various multiscale hierarchical structures and high strength-toughness combinations of structural metal materials: (a) strength-tough-

ness combination comparison between gradient nanotwinned ( GNT) copper and other hierarchical structures'®! 5 (b) ductile-brittle

transition curve of impact toughness in the multilayer steel and other steels' > ; microstructure (¢) '® and impact fracture morphologies

and impact energies (d) at different testing temperatures of ultrafine fibrous grained steels
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