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Study of Magnetron Reactive Sputtering CrNx Decoration Films with Functional Protection

ZHANG Dong, SUN Li-li, ZHENG He, WANG Ai-ying
(Ningbo Institute of Material Technology & Engineering Chinese Academy of Sciences, Ningbo Zhejiang 315201)

Abstract: CrNy films were deposited by direct current reactive magnetron sputtering at various nitrogen flow rates. Color of
the films was investigated, the tribological properties, phase composition and surface morphology of the CrNx films were
investigated by pin on disk system, step—height tester, metallurgical microscope, XRD ,and SEM. The results showed that, as
the increase of nitrogen flow rates, the film color changed from silver gray to dark gray, phase composition transformation
from Cr,N to mixture of Cr,N and CrN then to CrN single—phase. The CrNx films deposited at the N, flux of 20 cm®min™ and
30 cm®min™ exhibit good wear resistance. Multilayered films which exhibit good wear resistance and had silver gray color for
decoration were composed of a low nitrogen flux buffer layer and a high nitrogen flux surface layer.
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Fig.1 Friction coefficient of CrNy films at different nitrogen flow rates
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Fig.2 Grinding crack patten and depth of CrNy films at different nitrogen flow rates
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Fig.3 XRD spectrum of CrNy films at different nitrogen
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Fig.5 Friction coefficient of multilayered films
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Fig.6 Grinding crack patten and depth of multilayered films
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