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Abstract: Plasma cladding technology was employed to successfully fabricate TiC-Ti(CN) particle-reinforced Fe-
based compound cladding layer on the surface of Q235 alloy with TiC and Fe-based powders as cladding materials and
nitrogen gas as protective and reactive atmosphere. The influence of TiC on phase composition, microstructure, hard-
ness, wear resistance, and corrosion resistance of Fe-based cladding layer was systematically investigated using X-ray
diffraction, scanning electron microscopy, microhardness testing, friction and wear testing, and electrochemical analy-
sis. The results demonstrate that the compound cladding layer consists of a-Fe(Cr), FesC, CrzCs, TiC, and TiCCN)
phases. With TiC content increasing, the relative proportions of TiC, CrzCs, and TiCCN) in the cladding layer are sig-
nificantly enhanced, along with a gradual enlargement of particle size. Cross-sectional images reveal a fusion zone
between cladding layer and substrate, indicating robust metallurgical bonding, and TiC and Ti(CN) particles are dis-
persively distributed throughout the matrix. The hardness, wear resistance, and corrosion resistance of cladding layer

are significantly enhanced with TiC content increasing.
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