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Synthesis of SiC/Ni Composite Coatings by Laser Cladding and
Property of Erosion Resistance

Xu Bin Lou Baiyang Bai Wanjin Dong Gang
(Key Laboratory of Mechanical Manu facturing and Automation, Minisiry of Education, Institute of

Material and Surface Engineering , Zhejiang University of Technology, Hangzhou, Zhejiang 310014, China)

Abstract Ni60A and SiC/Ni60A coatings had been synthesized by laser cladding on 45% steel substrate. Optical
microscopy (OM), scanning electron microscopy (SEM) and X-ray diffraction (XRD) were used to analyse the
microstructure and metallographic. The microhardness and erosion resistance performance had also been
investigated. Results reveal that SiC can easily be dissolved in alloy coatings due to its low heat of formation. The
phase of coatings is mainly composed of y(Ni-Cr-Fe) solid solution, Fe;C; and Fey 76 Co.12 Sip.0s. As the coaction of
solution strengthening, second-phase strengthening and fine-crystal strengthening, the erosion performance of SiC/

Ni60A composite coatings has been significantly increased and the microhardness has also been evidently raised.
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Table 1 Composition of Ni60A alloy

Element Cr B

Si C Fe Ni

Mass fraction /% 15.0~20.0 3.0~4.5

3.5~5.5 0.5~1.1 <5.0 Bal
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Fig.1 Micrograph of (a) lower (OM 600X ), (b) middle
(OM 400X), (c) upper (SEM 400 X ) zone and
(d) partial enlarged detail of upper zone (SEM
2000 %) in the clad layer of Ni60A+25%SiC
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Fig. 2 X-ray diffraction spectrum of the
Ni60A+25%SiC clad layer
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Fig. 3 Microhardness of Ni60A and Ni60A/SiC

clad layers
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Fig. 4 Sketch map of erosion resistance test device. 1:

compressed air inlet; 2: air pressure regulator; 3,4: air

filter; 5: manometer; 6: ejection gun; 7: angular
regulating stage; 8: SiC storage; 9: controller; 10: sand

reclaiming outlet
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Table 2 Microhardness and relative erosion resistance of the coatings

Erosion angular (30°)

Erosion angular (90°)

Hardness - - - - - - - -
(HV,,) Erosion Relative erosion-resistance Erosion Relative erosion-resistance
rate /(mg/g) performance rate /(mg/g) performance
A3 steel 115 0. 251 0.164 1
Ni60A 760 0. 201 0.151 1.09
Ni60A+SiC 1080 0.126 0.098 1.67

Bl 5 Ni6OA/SIC #Z rhim B 45 3% T Y 4
Fig.5 Surface topography of the Ni60A/SiC clad layer
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