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Fabrication of Nanocrystalline Metallic Materials without Severe Plastic Deformation
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The purpose of this experimental study was to obtain fully-recrystallized nano str

uctures having mean grain sizes much smaller than 1 um in various metallic alloys. Fully-recrystallized n

ano crystals were successfully obtained by simple cold-deformation and annealing processes in Fe-31Mn-3Al-

3Si, Fe-22Mn-0.6C, Cu-6.8Al1 (mass%) and some high entropy alloys. All alloys showing fully-recrystallized
nano structures exhibited both high strength and large tensile elongation at room temperature.
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Figl EBSD color map of the Fe-31Mn-3Al-3Si
specimen 92% cold-rolled and then annealed at 650°C
for 0.3ks.
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Fig.2 EBSD maps observed from TD plane of the
Fe-22Mn-0.6C TWIP steel after the final cold-rolling
and annealing at 550°C for (a,d) 1 min, (b,e) 2 min,

and (c,f) 4min, respectively
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