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Microstructure and properties of Ni60A/WC composite coating fabricated
by plasma surfacing with dual-powder feeding
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(School of Material Science and Engineering, Wuhan University of Technology, Wuhan Hubei 430070, China)
Abstract: An external powder feeding system was combined with plasma surfacing equipment to establish a dual powder feeding channel.
Under different external WC powder feeding rates, Ni6OA/WC composite coatings were prepared on H13 steel, and compared with the
Ni60A/WC coatings prepared by the built-in single powder feeding method. The coatings were evaluated by means of microscopic morphology
observation, XRD analysis, microhardness test and thermal fatigue test. The results show that when the external WC powder feeding rate of
the dual powder feeding system exceeds 6 g/min, the WC particles in the prepared coating are uniformly distributed. The phases of the
coatings prepared by the two methods are all y-(Fe, Ni) solid solution, Cr,C,, Cr,;C¢, Cr;C, and Cr;Ni;sW. The hardness of the coating
prepared by the dual powder feeding method is higher than that prepared by the single powder feeding method, and as the external WC
powder feeding rate increases, the hardness also increases accordingly. Cracks occur in the coatings prepared by both methods after the
thermal fatigue test. The thermal fatigue cracks are concentrated at the fusion lines of the coatings and around the WC particles, and as the
external WC powder feeding rate increases, the number of cracks appearing in the coatings increases accordingly. Comprehensive comparison
shows that when the external powder feeding rate of the dual powder feeding system is 8 g/min, the overall performance of the coating is the
best.
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Table 1 Chemical composition of the H13 steel and
the Ni60A alloy powder ( mass fraction, % )
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Table 2 Parameters of plasma surfacing process
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Fig.2  Sectional morphologies of the Ni6OA/WC composite coating by plasma surfacing
(a) single powder feeding; (b-d) dual powder feeding; (b) 4 g/min; (c¢) 6 g/min; (d) 8 g/min; (e) 10 g/min
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Fig.3 XRD patterns of the Ni6OA/WC composite

coating by plasma surfacing
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Fig.5 Sectional morphologies of the Ni6bOA/WC composite coating by plasma surfacing after thermal fatigue test
(a,b) single powder feeding; (c-f) dual powder feeding; (c¢) 4 g/min; (d) 6 g/min; (e) 8 g/min; (f) 10 g/min
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