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Abstract The mixed powders of Co-based alloy (stellite-6) and vanadium carbide (VC) are deposited on SUS304
stainless steel using fiber laser and coaxial laser cladding head. The two methods with a constant chemical

=]

composition multi-layer cladding and a functionally gradient material multi-layer cladding are investigated
OCIS codes 140.3390; 160.3900; 350.3850; 350.5030

comparatively. The results show that the microstructures of the clad layer with the mixed powder of stellite-6 and VC
can be classified into hypoeutectic structure and hypereutectic structure according to the concentration of VC; the
functionally gradient material multi-layer cladding is an effective method to decrease the crack sensitivity.

materials; laser cladding; Co-based alloy; vanadium carbide; crack sensitivity; microstructure
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Table 1 Physical properties of the cladding powder

Cladding powder Density /(g/cm?) Hardness /Hv Melting point /K Partical size /pm
Stellite-6 8.42 400~600 1533~1632 100
VvC 5.48 2480 3194 45
2.2 | ¥
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Fig. 2 Eutectic structure of the cladding layer in
stellite-6 and 15 % VC
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Fig. 3 Macrostructure and microstructure of the functionally gradient material multi-layer cladding.

(a) Macrostructure; (b) microstructure
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Fig. 4 XRD results of the laser cladding layer. (a) Stellite-6; (b) stellite-6 and 56 % VC
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Fig. 5 EDS analysis results of the laser cladding layer with powder mixture of stellite-6 and VC.
(a) Stellite-6 and 1025 VC; (b) stellite-6 and 56 % VC
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Fig. 6 Hardness distributions of the multi-layer cladding. (a) Constant composition multi-layer cladding;

(b) functionally gradient material multi-layer cladding
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Fig. 7 Penetration testing results of the multi-layer cladding. (a) Constant composition multi-layer cladding;

(b) functionally gradient material multi-layer cladding
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