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Fabrication and strength micromechanism of electroplated alloy films having
periodic composition-gradient structures
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Co-Cu and Ni-Cu alloy films with various gradient _compositions were prepared

by electroplating and their hardness was measured. In a composition-gradient Co-Cu alloy film, we
confirmed the triangular change in Co concentration along the growth direction, and its Vickers
hardness was higher than that of the Co-Cu homogeneous alloy film and Co/Cu multilayer film. The
hardness of the Ni-Cu alloy film depended strongly on the composition gradient rather than the
concentration amplitude, whereas that of the Co-Cu alloy film tended to depend on the concentration
amplitude. From the results of hardness tests and X-ray analyses, the strengthening mechanisms based
on misfit dislocations and internal stress were assumed to be dominant in the composition-gradient
Ni-Cu and Co-Cu alloy films, respectively.
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