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Abstract; CrAl/CrAlIN multi-layer films were deposited by mid—frequency unbalanced magnetron sputtering.
The structure, mechanical features and corrosion resistance as a function of modulation periodicity of the films
were also studied. The results show that all of the CrAl/CrAIN multi-layer films have denser layered struc-
ture. The internal stress of the CrAl/CrAIN multi-layer films becomes the compressive stress as the modula-
tion periodicity increases, and the hardness of the films attains a maximum value when the modulation periodic-
ity is 285. 7 nm. Moreover, the modulation periodicity has a great effect on the corrosion resistance of the
CrAl/CrAIN multi—layer films., After 96 h salt spray corrosion test (3. 5% NaCl), the CrAl/CrAIN multi-
layer films at the modulation periodicity of 142. 8 nm are not corrosive at all, which show that the films have

excellent corrosion resistance.
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Table 1 Parameters of different modulation periodicities of the CrAl/CrAIN multi-layer film

Flow rate of Ar/(mL * min™") Flow rate of N, /(mL ¢ min™") Time/min Phase
53 0 5 CrAl
53 38 5, 10, 15, 20 CrAIN
53 0 5 CrAl
53 38 5, 10, 15, 20 CrAIN
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Fig. 1 Cross section morphologies of CrAl/CrAIN multi-layers films deposited at different modulation periodicities
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Fig. 2 XRD patterns of CrAl/CrAIN multi - layers films

deposited at different modulation periodicities
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Fig. 3 Internal stress of CrAl / CrAIN multi-layers films

deposited at different modulation periodicities
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Fig. 5 Open potential of CrAl/CrAIN multi-layers films
deposited at different modulation periodicities as the

change of time
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Fig. 6 Potentiodynamic polarization curves of the open
potential of CrAl/CrAIN multi-layers films deposited at

different modulation periodicity
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Fig. 7 Surface morphologies of CrAl/CrAIN multi - layers films deposited at different modulation periodicities after

96 h (3.5% NaCl) salt spray corrosion test
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