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Table 1 Dispersion force, polarity force and surface energy of

different liquids (mN :m™)

Liquid P s n
Water 21.8 51 72.8
Glycerine 37 26.4 63.4
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Fig.1 XRD patterns of CrNiTiN coatings
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SEM cross sectional microstructures of samples:
(a) CrNiTiN coating with PN and (b) CrNiTiN coating
without PN
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Fig.3 Adhesive force test curves of CrNiTiN coatings on the
samples: (a) CrNiTiN coating with PN and (b) CrNiTiN

coating without PN
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Fig.4 Coefficient of friction (COF) of CrNiTiN coating
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Fig.5 Wear morphologies of CrNiTiN coatings: (a) CrNiTiN
coating with PN and (b) CrNiTiN coating without PN
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Table 2 Thickness, hardness, COF and specific wear rate (W)

of CrNiTiN over nitrided and non-nitrided substrates

Sample Thickness Hardness, COF W/

P /tm  HVoozs/MPa <10 m? (N m)
With PN 1.4 23244 0.1 0.7
Without PN 1.4 23198 0.25 1.9
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Fig.6 Effects of PN on the surface free energies and contact
angles: (a-Crl2MoV, b-PN sample, c-CrNiTiN coating
without PN, d-CrNiTiN coating with PN)
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Influence of Prior Plasma Nitriding on the Abrasive Resistance and Surface Energy of
CrNiTiN Coating Formed on Cr12MoV Steel

Jin Jie, An Teng, Han Suiwu
(Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: A nitride layer was formed on Cr12MoV steel by plasma nitriding (PN) and then a CrNiTiN coating was prepared on the
surfaces of nitrided Crl2MoV steel using closed field unbalanced magnetron sputter ion plating. Another CrNiTiN coating was also
prepared on the surface of non-nitrided Cr12MoV steel for comparison. Adhesion strength and abrasion resistance were compared between
the nitrided and the non-nitrided Cr12MoV. The surface free energy of the coatings was calculated using the Qwens-Wendt geometric
mean approach. The results indicate that both low total surface energy (11.22 mN m™) and poor adhesion strength (43 N) could be obtained
in the CrNiTiN coating. The high adhesive strength is achieved in the Cr12MoV steel with plasma nitriding; therefore, the load strength is
enhanced between the CrNiTiN film and the substrate. The friction coefficient and wear rate of CrNiTiN coatings on plasma nitrided
Crl2MoV steel substrate is far less than those of untreated one. The duplex treatment of plasma nitridation and CrNiTiN coatings could
increase the total surface energy.

Key words: CrNiTiN coatings; plasma nitriding; adhesion strength; abrasion resistance; surface free energy
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