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Fig.1 Surface (a) and section (b) SEM morphologies of
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Fig.2 XRD patterns of NiCr-Cr3C, powder (a) and coating (b)
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Table 1 Microhardness of spraying coating and Q235
steel (MPa)

Material Test values Mean
Q235 steel 1367 1358 1485 1481 1405 1419

NiCr-CrsC, 7831 8080 6457 8064 8087 7704
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Table 2 Roughness, porosity and bonding strength of
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Test values Mean
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Fig.4 Friction coefficient of coatings after salt spray
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Fig.5 Low magnification (a) and high magnification (b) SEM

morphologies of NiCr-Cr3C, coatings worn surface after
dry sliding
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Fig.7 Curves of friction coefficient (a) and wear loss mass (b) of

NiCr-Cr;C, coatings vs wear times
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Table 3 EDS analysis of worn surface and non-worn surface
of coatings after salt spray (w/%)
Elements C 0] Cr Fe Ni Total
Non-worn  1.36 18.20 38.76 18.18 23.50 100
Worn 125 26.66 30.26 23.12 18.70 100
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Fig.8 Low magnification (a) and high magnification (b) worn
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surface SEM morphologies of NiCr-Crs;C; coatings after

salt spray sliding
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Fig.9 Schematic diagram of the wear mechanism of NiCr-Cr3C,

coating after salt spray sliding!®!!
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Engineering (Tribology and Interface Engineering Series,

Effect of Neutral Salt Spray Corrosion on Tribological
Properties of SPSed NiCr-Cr;C, Coatings

Bai Yang"?, Xing Lukuo®, Li Xiangbo', Li Yan?
(1. State Key Laboratory for Marine Corrosion and Protection, Luoyang Ship Materials Research
Institute, Qingdao 266101, China)
(2. University of China Petroleum (East China), Qingdao 266580, China)

Abstract: Ceramic phase strengthened NiCr-Cr;C, coatings were prepared by HEPJet supersonic plasma spaying (SPS). The friction
coefficients and wear loss for NiCr-Cr3C, coating and Q235 steel pairs under dry and salt spray corrosion for one week were measured
using the UMT-3 friction and wear tester by line-contact reciprocating sliding. The morphology and element distribution of worn surfaces
were analyzed by SEM and EDS, respectively. The effects of salt spray corrosion environment on tribological properties of the coatings
were discussed. The result shows that the wear mechanism of NiCr-Cr3C; coatings is abrasive and oxidative wear, whereas under salt spray
corrosion conditions, it becomes adhesive, abrasive and corrosion wear. The friction coefficient under salt spray corrosion conditions is
significantly reduced by 1/5, but the wear losses under salt spray corrosion conditions are about 5 times more than that under dry friction
conditions, which demonstrates that the salt spray corrosion environment accelerates the deterioration of coating’s tribological properties
and the corrosion resistance of the coating remains to be further improved.
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