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39. A Study on the Corrosion Resistance of Electrodeposited
Ni-W Alloy
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The Electro-deposited Ni-P, Co-W alloys have been used as a substitute material for
electro-deposited Cr, since the alloys including P or B elements formed inter-metallic compound,
and increased the hardness. The surface of the alloys, however, was apt to be fragile. Therefore,
This study has focused on the corrosion resistance of electro-deposited Ni-W alloy. The
electro-deposited Ni-W alloy was formed in new plating solution, which showed low tensile
stress, high hardness and high brightness. The analysis of the electro-deposited Ni-W alloy by
EPMA showed the W content was 38~44wt%. And the corrosion behavior of Ni-38 ~44wt%W
alloy in 3.5% NaCl was studied with pure Ni & W.

Potential decreased with increasing W content. Therefore, The corrosion resistance of Ni-W
alloy became higher, due to a tungsten oxide film on the surface. The Ni-38~44wt%W alloy had
been heat-treated in bath air(A.H.T.Ni-W) and vacuum(V.H.T.Ni-W) conditions at 600°C for 1hr.
The XRD results showed that these had the FCC crystalline structure with Ni & W oxide.
Through the electrochemical measurement in 0.5M H2504 at 25C, The corrosion resistance of
V.HTNi-W was improved, because the passive range of V.HTNi-W was wider than
AHTNIi-W. According to the research, Ni-8~12wt%P alloy has high corrosion resistance and the
same mechanism as the Ni-W alloy. therefore, Ni-8~12wt%P alloy was heat-treated on the
vacuum condition at 330C & 6007, for 1hr. The XRD results showed that the Ni-8~12wt%P
alloy has an amorphous structure before heat treatment, however the phase separation was
occurred by the heat treatment at 3307C, and the mixture of Ni & Ni3P was formed by the heat
treatment at 600°C. also the polarization test results showed that the corrosion resistance of the
specimen heat-treated at 330°C was poorer than that at 600°C.

From the above results, Ni-38~44wt%W, H.T.(6007C)Ni-38~44wt%W, Ni-8~12wt%P, H.T.(60
0C)Ni-8~12wt%P, & SUS304 were selected as the specimens for polarization and immersion tests.

Polarization tests in IM HCI, 0.5M H2S04, 3.5% NaCl at 30C & 60T showed Ni-W has an
apparent passivity, and ECorr & iP was also very low. HT.Ni-W showed a good passivity,
however iP was higher compared with Ni-W. The order of the corrosion resistance for all




