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Abstract

In this paper, we compared the properties of the chromium nitride (CrN) films prepared by
inductively coupled plasma magnetron sputtering (ICPMS). As a comparison, CrN film prepared by a
direct current magnetron sputtering (dcMS) is also studied. The crystal structure, surface and cross-
sectional microstructure and composite properties of the as-deposited CrN films are compared
by x-ray diffraction, field emission scanning electron microscopy, nanoindentation tester and
corrosion resistance tester, respectively. It is found that the as-deposited CrN films by ICPMS grew
preferentially on (200) plane when compared with that by deMS on (111) plane. As a result, the films
deposited by ICPMS have a very compact microstructure with high hardness: the nanoindentation
hardness reached 19.8 GPa and 13.5 GPa by dcMS, respectively. Besides, the residual stress of CrN
films prepared by ICPMS is also relatively large. After measuring the corrosion resistance, the
corrosion current of films prepared by ICPMS was three order of magnitude smaller than that of CrN

films deposited by deMS.
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Table. 1. Conditions for deposition of CrN coatings prepared by dcMS, ICPMS

Conditions 1 2
Sputtering (type) dcMS ICPMS
Sputtering Power (W) 300 300
ICP Power (W) - 200
Substrate bias voltage (V) -100 -100
Substrate temperature (C) 400 400
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Fig. 1. XRD patterns of the as—prepared CrN coatings prepared by (a) dcMS, (b) ICPMS
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Fig. 2. Microstructure through FE-SEM for the CrN coating surface [(a) dcMS, (b) ICPMS] and cross-

sectlonal FE-SEM [(c) dcMS, (d) ICPMS].
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Fig. 3. AFM surface morphology of CrN coatings
prepared by dcMS, ICPMS.
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Fig. 4. Nanoindentation hardness of CrN coatings
prepared by dcMS, ICPMS.
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Fig. 5. Potentiodynamic polarization curves of the CrN coatings prepared by (a) dcMS, (b) ICPMS.
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