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Microstructure and Oxidation Resistance of CrAIN Composite Coatings on Piston Rings

CAI Zhi-hai, DI Yue-lan, ZHANG Ping

(Science and Technology on Remanufacturing Laboratory, Academy of Armored Force Engineering, Beijing 100072)

Abstract: In this paper, CrAIN composite coatings with different Al content were deposited on 65Mn steel substrates by
multi-ion plating technology. The structure, surface morphology, composition, nano hardness and oxidation resistance of
CrAIN composite coatings were tested by XRD, EDS, SEM, Nano hardness tester and oxidation furnace, respectively. The
experimental results indicated that the preferential growth orientation of the coatings was changed from CrN (111) to CrN (200)
after the addition of Al element. With the increasing Al content, the diffraction peak shifted rightwards, which means the
crystal lattice constant reduced gradually. Roughness and nano-hardness of CrAIN coatings increase gradually with the
increasing Al content. Compared with CrN coatings, the CrAIN composite coatings appeared much better oxidation resistance.
And the oxidation resistance ability will enhanced with increasing Al content because Al and Cr oxide formed after oxidation in
high temperature condition which reducing the diffusivity ability of oxygen.
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Fig.8 Surface morphology and composition analysis of Cry_,Al, N coatings after oxidation
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