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Investigation of S-phase on ceramics composite additive manufacturing by
low-temperature plasma treatment
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Austenitic stainless steel alloy-based tungsten carbide composite
materials were obtained using laser metal deposition. This research aimed to improve the wear and
corrosion resistances of the composite materials by low-temperature plasma nitriding, carburizing
and continuous nitriding after carburizing.In the result, the expanded austenite phase (knows as S
phase), which is a solid solution of excessive nitrogen or carbon dissolved in the fcc lattice, was
formed on the stainless steel alloy parts in the composite materials.lt is confirmed that the wear
and corrosion resistances were improved due to the formation of the S phase. In addition,the effects

of the composition of nickel, chromium, and molybdenum in stainless steel alloys on the properties
of the S phase were examined, and the effects of metallurgical structure peculiar to laminated
moldings on the S phase were investigated.
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