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Influence of Surfacing Process Parameters and Tungsten Carbide Content
on Properties of Nickel-Based Tungsten Carbide Coatings
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Abstract; With Ni35 composite WC powder as the raw material, a nickel-based composite tungsten carbide coating was
prepared on the surface of Q235A low-carbon steel by plasma transferred arc (PTA) process, and the effects of welding
current and WC content on the performance of the composite coating were studied. The results show that WC deposition
can be effectively prevented by reducing the surfacing current and decrease the heat input. The samples with low WC
content has an obvious WC deposition, while the samples with high WC content has more uniform WC distribution. The
phase composition of Ni35 composite WC coating mainly consists of y-Ni( Cr,Fe) phase, y-(Ni,Fe) matrix phase, the
second phase (WC) and dispersed phases (Cr,C,, Cr,C;, FeNi; and W,C). When the welding current is constant, the
hardness of the surfacing coating increases with the increasing of the WC content. When the WC content in the coating is
constant , the hardness of the coating increases with the decreasing of the surfacing current. With the high welding current
(210 A), the wear loss of the sample gradually increases with an increase in the content of WC in the nickel-based
coating, while with lower welding current (195 A), the wear loss of the sample decreases with an increase in the WC
content. When the WC content in the coating is constant, the wear loss of the sample decreases with the decreasing of the
surfacing current.
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