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Abstract: TiC-TiBy Fe matrix composite coating was in-situ synthesized on the surface of 20 steel substrate by
TIG/cored-wire weld overlaying. The microstructure of weld overlay coating and formation mechanism of TiB,, TiC and
composite particulate of TiB, cladding TiC in weld overlay coating were investigated using SEM and XRD. The results show
that the weld overlay coating presentes a dense microstructure with defect-free of pore and crack, and better metallurgical
bond with the substrate; TiC, TiB, and composite particulate distribute dispersively in Fe matrix of the weld overlay coatings,
and froms weld interface to coating surface, the coating is featured with particle size growing bigger and the particle

concentration increasing. The formation mechanism of nucleation and growth of TiC, TiB, and composite particulate is

proposed via liquid diffusion and liquid-solid diffusion.
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Fig.1 Schematic representation of the TIG/cored-wire
weld overlaying
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Fig.2 Cross-sections macroscopical morphology of
the TIG weld overlay coating
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Fig.3 XRD spectrum of weld overlay coating
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Fig.5 EDS result of weld overlay coating
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Fig.6 Relation between Gibbs free energy and temperature
of Fe-Ti-B-C system reaction
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Fig.7 Schematic drawing of TiB,-TiC formation mechanism
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