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ABSTRACT

Ni-W alloy is the chosen candidate for hard chromium replacement due to good mechanical
properties such as high hardness and wear resistance. This study discussed the formation of internal
stress and mechanical strength by systematically investigating relationships among process parameters,
alloy composition, microstructure and mechanical property. Experimental results showed that
adjustment of pulse and pulse reverse current waveforms effectively reduced the internal stress of the
deposit. However, the W content of the deposit decreased with increasing pulse reverse current
density due to preferential dissolution of W over Ni. In general, decreasing deposit W content that
caused a reduction in coating hardness. The Ni-W alloys were strengthened after proper heat
treatments, which led to change in grain boundary structure.

Keywords: Ni-W alloy, pulse electroplating, pulse reverse electroplating, internal stress of
electrodeposits
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