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Microstructure and tribological properties of
CrCN coating prepared by arc ion plating

CHEN Hao"?, YE Yu-wei"*, WANG Yong-xin®, LI Jing-long®, YANG Jian-gao®

(1. School of Materials Science and Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. Engineering Research Center of High-efficiency Development and Application Technology of Tungsten Resources,
Ministry of Education, Jiangxi University of Science and Technology, Ganzhou 341000, China;

3. Key Laboratory of Marine New Materials and Related Technology,

Ningbo Institute of Material Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201, China)

Abstract: CrN and CrCN coating were prepared on single crystal Si and 316L stainless steel by arc ion plating. The
surface morphology, microstructures, phase compositions and performance of the CrCN coating were characterized by
SEM, EDS TEM, XRD, XPS, EDS, nanoindentation, scratch test and wear tester. The surface morphologies after wear
were observed and the wear mechanism was discussed. The results show that CrCN coating has obvious flaws and better
bond with the matrix than CrN coating. The composition of CrCN coating mainly contains Cr, C and N. sp?, sp> and Cr—
C bonds dominate in the carbon bonding. Because of the reinforced Cr,C; particulate and the formation of hybrid carbon,
the hardness, tribological properties and wear resistant of CrCN coating can be enhanced.
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Fig. 1 Microstructures of surface and cross-section of CrN and CrCN coatings: (a) Surface, CrCN; (b) Cross-section, CrN;

(c) Surface, CrCN; (d) Cross-section, CrN
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Fig. 2 XRD patterns of CrN and CrCN coating
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Fig. 3 XPS spectra of CrCN coating: (a) All spectrum; (b) Cls spectrum
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Fig. 4 TEM image(a) and diffraction pattern(b) of CrCN coating
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Fig. 5 Hardness of CrN and CrCN coatings
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Fig. 6 Binding force and scratch morphology of CrN and
CrCN coating
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Fig. 7 Friction coefficients of CrN and CrCN coating under

different environments
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Fig. 9 Morphologies((a), (b), (c)) and EDS spectra((a’), (b"), (")) of worn surface of CrCN coating under different environments:

(a), (a") Dry; (b), (b") Distilled water; (c), (c') Sea water
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