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Mechanical Properties and Irradiation Tolerance of

Metallic Nanolaminates

ZHANG Jinyu, WU Kai, LIU Gang, SUN Jun
(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Metallic nanolaminates act as one class of typical heterogeneous materials and manifest great potential to obtain
the structural materials with the combination of high strength/toughness and superior irradiation tolerance, owing to their
tunable dimensional and microstructural length as well as the great advantage of tunable interfacial structures. The present
authors had systematically investigated the size effects on the plastic characteristics and irradiation behavior of crystalline/
crystalline Cu/Mo and crystalline/amorphous Cu/Cu-Zr nanolaminates, in addition to their microstructure evolution. In this
paper, the progress and the difference in the underlying strengthening mechanisms and irradiation damage mechanisms of

these two kinds of metallic nanolaminates are reviewed. Finally, a brief prospect on the studies of highly irradiated tolerant
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nanolaminates in future is discussed.
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Fig. 1 Relationship between hardness H and the layer thickness h of
different crystalline/crystalline ( fce/bee, fee/fee, fee/hep)

and crystalline/amorphous systems2!]
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Fig. 2 Nanoindentation hardness of the Cu/Mo nanolaminates as a
function of h before and after He" implantation (a), a com-
parison of the radiation hardening as a function of the layer
thickness h between the present Cu/Mo and other reported

nanolaminated systems (b) (6]
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Fig. 3 Schematic  illustration of the bubble distribution in
nanolaminates ( the circles indicate bubbles) : (a) when the
layer thickness is a few tens of nanometers, h>[, , and the
deformation is via confined layer slip, dislocations gliding in
a given layer confined by the interfaces are pinned by nano-
meter-scale bubbles, (b) when the layer thickness is of the
order of a few nanometers, h<I, , , the deformation is deter-
mined by the crossing of single dislocations across interfaces
containing a distribution of nanometer-scale He bubbles in

the interface plane''?!
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