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Abstract : Duplex—treated CrN and CrVN composite coatings were prepared on DC 53 cold work die steel substrates by plasma
nitriding and arc ion plating. The microstructure, mechanical and wear properties of coatings were investigated by X -ray
diffraction (XRD), X -ray photoelectron spectroscopy

(XPS), scanning electron microscopy (SEM), microhardness tester and

tribometer, respectively. The results showed that the as—deposited coatings were fcc structures with a (111) preferred orientation.
The CrVN solid solution structure based on the fcc—CrN phase was obtained in CrVN coating. Compared to the CrN coating, the
columnar grain growth was suppressed with the addition of V and the CrVN coating became denser. The microhardness and
adhesive strength of V-doped CrN coating were obviously improved, while the friction coefficient and wear rate of the coating
were reduced. The sticking resistance of aluminium was enhanced for CrVN coating due to the low surface roughness and the
formation of self-lubricating VO, during the wear process.
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