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Abstract

At the time when nanostructured materials (NSMs) are becoming a major focus of materials research, the attention of
researchers is turning more to their mechanical performance. In contrast with conventional coarse grained materials,
which are either strong or ductile, but rarely both at the same time, it is expected that with NSMs both high strength and
ductility can be achieved and confirmed by several experimental studies. In spite of the significant interest and efforts in
the mechanical properties of NSMs, deformation mechanisms during plastic deformation as well as elastic deformation
are not well established yet. In this taik, the deformation mechanisms of NSMs under various grain sizes, temperatures
and strain rates were investigated. It is based on recent modelling that appears to provide a conclusive description of the
phenomenology and the mechanisms underlying the mechanical properties of NSMs. Based on the theoretical model that
provides an adequate description of the grain size dependence of elasticity and plasticity covering all grain size range

from coarse down to the nanoscale, the tensile deformation response of NSMs, especially focusing on the deformation
mechanisms was investigated.
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Fig. 1 Strength vs. elongation trend in metallic
materials, from Ref. [1].
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Fig. 2 Strength vs. grain size diagram (Hall—Petch
plot), from Ref. [2].
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