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Abstract Supersonic laser deposition (SLD) is a new coating and fabrication process in which a supersonic
powder stream produced by cold spray (CS) impinges on a substrate simultaneously heated by laser
irradiation. Due to laser heating, the range of materials deposited in SLD process can be expanded to higher
strength materials which are usually hard or even impossible to be deposited solely by CS. Stellite 6 coating
prepared by SLD and laser cladding (LC) are studied and compared in terms of macro— morphology,
microstructure, interface dilution and micro— hardness. The results show that the original nature of the
impacting particles remains in the SLD Stellite 6 coating, and its microstructure is different from the coarse
dendritic microstructure of LC Stellite 6 coating. The dilution rate of LC coating is about 12%, while no
macroscopic dilution zone is found in supersonic laser deposition coating. The heat— affected zone of
supersonic laser deposition shrinks compared with that of LC. The average microhardness of Stellite 6 coating
produced by SLD is 694 HV,,, which is 1.45 times higher than that of LC Stellite 6 coating.
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FEAR B RE R I HE 2 25 45858 , R SF 4 100 mmx60 mmx10 mm. 5 A K S FE AL Stellite 6 4 48 A, By K
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Table 1 Process parameters for SLD Stellite 6

N;pressure /MPa  Spray distance /mm  Deposition site temperature /°C  Scanning velocity /(mm/s)  Powder feeding rate /(g/min)

3 30~40 1100~1300 30 30

F22 LC Stellite 6 T. 2 25

Table 2 Process parameters for LC Stellite 6

Laser power density /(W/m?) Scanning velocity /(mm/s) Powder feeding rate /(g/min)

8.15x107 8 15

1 BT TR A T R B

Fig.1 Schematic diagram of coating cross section of single pass
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Fig.2 (a) Macroscopic morphology and (b) substrate heat affect of Stellite 6 coating prepared by SLD and 1.C
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Fig.3 Heat-affected zone of Stellite 6 coating prepared by (a) LC and (b) SLD
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4 SLD Stellite 6 322 42 # i {541 21
Fig.4 Optical micrograph of SLD Stellite 6
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Fig.5 Microstructure of Stellite 6 coating prepared by (a) SLD, (b) LC and (c) Stellite 6 powder
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Fig.6 (a) Interfacial bonding of SLD Stellite 6 coating and interfacial EDS analysis of Stellite 6 coatings prepared by (b) SLD and (c) LC
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Fig.7 Microhardness of Stellite 6 coatings prepared by SLD and L.C
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