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Abstract  WC/SS316L composite depositon layer was successfully prepared on the 316L substrates by the
supersonic laser deposition (SLD) technique. The deposition behavior, interfacial bonding, microstructural
characteristics and electrochemical failure mechanism of the particles in these prepared composite depostion layers
are analyzed. The results show that, due to the softening effect of laser irradiation, the SS316L. particles show an
excellent plasticity deformation ability in the high-speed impact process and can be effectively deposited. Under the
combined actions of laser irradiation and plasticity deformation of high-speed particles, the SLD layer has a better
interfacial bonding behavior than the deposition layer prepared by the cold spray (CS) technique. The micro-
hardness of SS316L particles in deposition layers is obviously higher than that of the original powder, which is
attributed to the working-hardening produced within plasticity deformation of high-speed particles. Moreover, the
WC/SS316L interface is prone to electrochemical failure.
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Fig. 1 SEM images of powder. (a) WC; (b) SS316L
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Table 1 Process parameters of SLD with WC/SS316L powder

N, Spray Gas Deposition Scanning Powder feeding
Parameter ) . 5 .
pressure /MPa distance /mm  temperature /°C  temperature /°C speed /(mmes ') rate /(gemin ')
Value 3 30 450 900 10 40
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Fig. 2 SEM image of cross-section of WC/SS316L
composite deposition layer prepared by SLD
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Fig. 3 Cross sections of WC/SS316L composite deposition layers. (a) SLD; (b) CS
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Fig. 4 Interfacial bonding between substate and deposition layer prepared by (a) CS or (b) SLD; bonding between

SS3161. adhensive phase and WC reinforced phase in deposition layer prepared by (c¢) CS or (d) SLD
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Fig. 5 Micro-hardness of WC/SS316L deposition

layer prepared by SLD
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Fig. 7 Morphologies of WC/SS316L composite deposition layers prepared by SLD.

(a) Edge of deposition layers; (b) middle part of deposition layers; (c) local amplification of Fig. 7(a)
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