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Effect of Sub-Micron TiC/B,C Particle on Microstructures and
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Abstract The Stellite 12 coating is synthetized on the 304 stainless steel surface by laser cladding, and the effect of
the addition of Ti/B,C with different contents on the microstructure and properties of the Stellite 12 coating is
discussed. The microstructural growth of the coating is analyzed, and the microhardness and wear resistance of the
coating are also tested. The research results show that the Stellite 12 coating is mainly composed of face-centered
cube 7-Co and Cr; C; phases. The in-situ TiC sub-micron particle phase is synthesized with the addition of Ti/B,C.
The remaining B,C acts as a heterogeneous nucleation point, and thus a TiC/B,C strengthening phase with sub-
micron structure is formed and the particle size gradually decreases. The TiC/B,C particles have an obvious grain
refinement effect on the coating. The micro-hardness of the coating gradually increases with the addition of Ti/B,C
with the maximum value of 624 HV. In addition, the wear resistance of the coating gradually increases with the
addition of Ti/B,C.
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Table 1 Chemical compositions of Stellite 12 powder (mass fraction, %)
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Mo

Ni Si ' Co
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Fig. 1 XRD test results of five coatings
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(a) Stellite 12;5(b) Stellite 12+2%Ti/B,C;(¢) Stellite 12-+4 % Ti/B,C;

(d) Stellite 124+6% Ti/B,C; (e) Stellite 12+8% Ti/B,C
Fig. 2 BSE micro-morphology of cladding coating. (a) Stellite 12; (b) Stellite 12+2% Ti/B,C;
(c) Stellite 124+4% Ti/B,C; (d) Stellite 124+6% Ti/B,C; (e) Stellite 124+8%Ti/B,C
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Fig. 3 BSE morphology of typical microstructure of coating. (a) Stellite 12; (b) Stellite 1246 % Ti/B,C
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Table 2 EDS test results at different areas of coatings (atomic fraction, %)

Zone Co Cr w Ni Ti B C Fe
Dendrite 47.42 25.56 3.53 4.14 — — 2.94 13.39
Inter-dendritic 43.78 30.80 3.51 3.18 - - 3.01 12.68
1 27.76 25.22 2.86 5.21 1.23 — 3.41 28.46
I 28.77 21.57 2.88 4.76 1.01 — 4.70 30.30
I] 2.63 4.20 0.39 0.44 0.09 87.25 1.45 2.91
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Fig. 4 SEM-EDS surface scanning results of Stellite 1246 % Ti/B, C coating.

(a) Typical morphology; (b) surface scanning results
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Fig. 5 Frequency count distribution of particle phase size. (a) Stellite 12+2% Ti/B,C;

(b) Stellite 12+4%Ti/B,C;

(¢) Stellite 12+6%Ti/B,C; (d) Stellite 124+8%Ti/B,C
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Fig. 6 Micro-hardness curves of coating
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