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Characterization of Electro-spark Cladding WC Coating on Surface
of 1Cr18Ni9Ti Stainless Steel
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ABSTRACT: Objective To investigate the microstructure and properties of the WC coating on the surface of the 1Cr18Ni9Ti stain-
less steel prepared by electro-spark cladding technique. Methods The WC cladding coating was produced on the surface of stain-
less steel 1Cr18Ni9Ti by electro-spark cladding technique. The morphology, microstructure, microhardness and wear resistance of
the cladding coating were investigated. The corrosion resistance of the cladding coating in 3. 5% NaCl solution was evaluated by lin-
ear polarization. Results The cladding coating was uniform, continuous, compact, and well metallurgically bonded with the sub-
strate material. The highest microhardness was 1680HVO. 3 and the average hardness of the cladding coating was 1336 HVO. 3,
which was about 4 times higher than that of the substrate (260HV ). The wear resistance of the cladding coating was 4 times as

high as that of the substrate and the main wear mechanism was adhesive and abrasive wear. In the 3. 5% NaCl corroding liquor, the
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corrosion potential of the cladding coating moved reversely by 165 mV, and the breakdown potential of cladding coating was lower

than that of the substrate, while the maintaining passive current density was higher than that of the substrate. Conclusion The clad-

ding coating had high hardness and high wear resistance, and the main wear mechanism was adhesive and abrasive wear. However,

in the 3. 5% NaCl corrosion system, the corrosion resistance of thel Crl8Ni9Ti stainless steel substrate was better than the cladding

coating.

KEY WORDS: stainless steel; electrospark cladding technique; WC cladding coating; microstructure ; wear resistance ; corrosion
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Fig. 1 Cross-section SEM images of the cladding coating: a)

cross section; b) zone |
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Fig.2 XRD pattern of the cladding coatings
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Fig. 3 The microhardness of the cladding coating
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Tab.1 Results of wear test

Before test After test Mass lost ~Wear rate
Sample :
/g /g /mg /(mg-1r)
Coating 28.2343  28.2336 0.7 1.28x107°
Stainless steel 28.2035  28.2007 2.8 5.16x107°
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Fig. 5 Polarization curves of the stainless steel substrate and the

cladding layer
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