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Fabrication and Characterization of Functional Fine Particle Composite Electroplating

Takashi Munemoto, Akihiro Uemura and Kazuhiro Shimada

We conducted composite electroplating using various functional fine particles and estimated the hardness and corrosion potential of the
composite electroplating. We used titanium alloy and stainless steel (SUS) particles with corrosion resistance and aluminum oxide (Al203)
nanoparticles with high hardness. The composite electroplating was conducted in a nickel (Ni)-plating bath while adding various functional
fine particles. X-ray fluorescence analysis showed that the concentrations of the composite titanium alloy and SUS particles were calculated
to be about 6% and 10%, respectively. Titanium alloy particles and SUS particles were co-deposited on the inside of the Ni-plating, while
Al203 nanoparticles were concentrated on the surface of the plating. The hardnesses of the composite plating were approximately 200-250
HV irrespective of polishing, almost the same as that of the Ni-plating. Unfortunately, our results did not show any improvement in hardness.
Corrosion resistance was estimated by a corrosion potential test. The corrosion resistance of each composite plating before polishing and
Al203 nanoparticle composite plating after polishing were almost the same as that of Ni plating. The corrosion resistance of titanium alloy
particle and SUS particle composite plating after polishing was better than that of Ni plating. Our results suggested that the titanium alloy
particle and SUS particle composite plating could improve corrosion resistance.

Keywords: electroplating, composite plating, functional fine particle
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