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Materials Design of Bulk Nanostructure Metals
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5-year research works have delivered a number of fruitful results for designing
bulk nanostructure metals having superior mechanical properties. Examples of outstanding achievements
are, (1) new thermomechanical processes for fabricating bulk nanostructure metals without severe plastic
deformation, (2) succeeding in producing fully recrystallized bulk nano-metals in some alloys, (3§

excellent toughness and good resistance to h{drogen embrittlement, (4) clarifying alloying elements
suitable to good mechanical properties in bulk nanostructure Mg-alloys, and (5) structure and properties

of peculiar nanostructures caused by phase transformations during severe plastic deformation under high
pressure.
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Fig.1
with different grain sizes of (a) 0.60 um, (b)
0.74 pm, (c) 1.54 um, (d) 2.97 um and (e) 7.97
um, respectively.

EBSD-IPF maps for the Cu-Al alloy
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Fig.2 (a) Engineering stress-strain curves and
(b) true of the fully
recrystallized Cu-6.8wt.%Al alloy specimens

stress-strain  curves

with different grain sizes.
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