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Microstructures of WC,/Al metal matrix composites layer
produced by hybrid laser-TIG melt injection
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Abstract: In order to overcome the difficulties of laser melt injection (LMI) on aluminum alloys, which include high
reflection of laser on aluminum, oxide film and high heat conductivity of aluminum alloy, the hybrid laser-TIG melt
injection (HLTMI) was developed. WC,/Al composite layer was prepared on the surface of aluminum. Through
optimization of process parameters of HLTMI, such as laser power, TIG current, scanning velocity and powder feeding
rate, the MMC layers with different thicknesses ranging from 0.5 mm to 4.3 mm can be achieved. The microstructure and
composition of the coatings were analyzed by means of XRD, SEM and EDS. The results show that the microstructures
of MMC:s layer presents a hypereutectic structure. The hypereutectic phases at different locations exhibit different shapes:
the hypereutectic phase (W;_,AL)C, at the upside of the layer represents cross shape, fishbone-like or papilionaceous,
while the preeutectic phase at the bottom of the layer exhibits massive structure.
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