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Research status and progress of NbN-based ceramic hard films
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2. School of Materials Science and Engineering, Jiangsu University of Science and Technology,
Zhenjiang 212003, China)

Abstract: In this paper, the research progress of NbN-based single-layer film, composite film and
multi-layer film is reviewed. The research status of NbN single-layer film is described in detail. The ef-
fects of multi-component composite film and multi-layer film design on the microstructure, mechanical
properties, oxidation resistance, corrosion resistance and friction and wear properties of the film are de-
scribed. The effects of element doping on the properties of composite films and the superhard effect
mechanism of multi-layer films are emphatically described. It is pointed out that composite and multilay-
er ceramic films have the advantage that single NbN film cannot be realized. Composite and multilayer
ceramic films will still be the research direction of NbN-based ceramic hard films in the future. Finally,
the development and application prospects of NbN-based composite films are prospected.
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Fig.1 Cross-sectional HRTEM images of the NbSiN nanocomposite film (Si:Nb =1:4)
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