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Abstract: Different N content were added into the ZrCuAl amorphous coating by magnetron sputtering. X-ray diffractometry,
scanning electron microscopy, transmission electron microscopy and atomic force microscopy were performed to analyze the
microstructure of the coatings. Meanwhile, the mechanical properties of the coatings were measured by nanoindentation,
scratch tester as well as microhardness tester, and the corrosion behaviors of the coatings were evaluated by polarization
experiments as well as salt spray tests. The results show that the hardness and elastic modulus of ZrCuAIN coatings increase
by about 3 times and 2 times, respectively, and the adhesive strength increases from 1.51 N to 22.76 N; however, the toughness
decreases slightly. Moreover, the coatings containing N atom occur passivate behavior and have better pitting resistance. When
the N content is 35.8%, the coating does not exhibit pitting behavior after the polarization test, and the surface maintains good
morphology without signs of corrosion. Therefore, a certain amount of N addition can simultaneously improve the mechanical
properties and corrosion resistance of zirconium-based amorphous coatings.
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Fig.2 XRD patterns and Raman patterns of the ZrCuAl(N) coatings
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Fig.5 Surface AFM images and cross-sectional SEM images of the ZrCuAl(N) coatings
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Fig.6 Nanoindentation load-displacement curves of the ZrCuAl(N) coatings
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Table 2  Electrochemical parameters of the ZrCuAI(N) coatings and the substrate
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Fig.10 Surface images of the samples after Tafel potentiodynamic tests
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