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Development of nanocrystalline /amorphous dual phase alloy with high strength
and high ductility using brushing-electrodeposition technique

Adachi, Hiroki
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The nanocrystalline/ amorphous dual phase Ni-W alloys produced by brushing
electrodeposition exhibit extremely high strength of over 2GPa and have sufficient plastic
deformability. However, by long-term aging at a temperature above room temperature, the plastic
elongation gradually decreased. In order to suppress this change, in this study, the third element
addition was tired. First, addition of nitrogen and boron, which are interstitial atoms for Ni
alloys, were tried. Though, since the amounts of the solute atoms were small, the change with time
could not be suppressed. So, addition of cobalt and molybdenum, which are substitutional atoms for
Ni alloys, were tried. By brushing technique, Ni-W-Co and Ni-W-Mo with few electrodeposition defects

can be prepared and the change of elongation with time can be suppressed.
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Fig.l Nominal stress-strain curves for the
Ni-13.2at. %W-2.5at. %B alloys and change in the
tensile properties by aging at room temperature.
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Fig2 Nomina dress-strain curves for the
Ni-W Ni-W-Co Ni-W-Mo Ni-13.2at. %W-2.6at. %Co alloys and change in the
tensile properties by aging at room temperature.
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Fig.3 Nomina dress-strain curves for the
Ni-13.2at. %W-1.4at. %Mo alloys and change in the

tensile properties by aging at room temperature.
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