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Development of high-strength and hi?h high-plastic deformable
nanocrystal line/amorphous complex alloys by controlling thier nano-hetero
structures
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Nanocrystalline and amorphous alloys have exhibited high strength without
ductility. This is due to the no-work hardening effects during plastic deformation. In the present
study, the eletrodeposited Ni-W alloys and Zr-Cu-Ni-Al based BMG alloys having amorphous and
nanocrystalline complex structures have been developed. These alloys have exhibited work hardening
due to the stress-induced nanocrystalline grain growth in the amorphous matrix. On the other hands,
stress-induced nanocrystalline grain growth has been strongly influenced by the amount of
free-volume in the amorphous phase matrix. In the case of the Zr-based bulk metallic glasses,
compositional dependence of neutron irradiation embrittlement have been examined. As the results,
the neutron irradiation behaviors of the Zr-based BMGs may depend on the amounts of the free volume
in the BMGs. There may be upper and lower acceptance limits for moderate amounts of free volume to
obtain the ductile metallic glasses.
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