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Development of high strength nanocrystalline alloys with high ductility
controlled by dynamic structural changes during plastic deformation

Yamasaki, Tohru

32,800,000

Ni-W
r

Nanocrystalline and amorhpous bulk metallic alloys have been limited in
practical applications because of their low ductility under tensile and compressive testing
conditions. This may be due to the formation of highly localized shear bands during plastic
deformation. We have developed the high strength Ni-W electrodeposited alloys having large plastic
deformability during tensile tests, e.g., tensile strength of about 2000 - 3000 MPa with plastic
strain abour 1% - 7%. This may be due to the dynamic nanocrystalline grain growth during plastic
deformation. In addition, small amounts of Au addition on the Zr-Cu-Ni-Al BMGs have accelerated
dynamic precipitations of nano-scale icosahedral quasicrystal phase (I-phase) inside the shear bands

during plastic deformation. As the results, crystallization behaviors of the I-phase during
plastic deformation have large remedial effects on the mechanical properties of the Zr based BMGs
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