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Abstract

Cr-O-N coatings having different oxygen contents were deposited on Si wafer and SUS 304 substrates
by an arc ion plating technique using Cr target in Ar/O,/N, gaseous atmosphere. As increasing oxygen content
in the coating, the microstructure of Cr-O-N coating changed from polycrystalline having NaCl structure
to amorphous structure. Further increase of oxygen content resulted in phase transformation from amorphous
to thombohedral structure. From the variations of d value and average grain size, it was revealed that the
maximum solubility of oxygen in Cr-O-N coating was about 21 at.%. And the maximum micro-hardness
of 2751HK was obtained in this composition. The lowest friction coefficient was measured in the coating
having 34.8 at.% of oxygen. However, more narrow width of wear track was found in the coating having
30.1 at.% of oxygen.
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Table 1. Typical deposition conditions of Cr-O-N coatings
by an arc ion plating technique

Base pressure 3.5x107 Torr
Working pressure 2.0x107 Torr
Deposition temperature 300°C
Arc material Cr (99.999%)
Arc current 50 A
(N,+0,) : Ar gas ratio 7:4
Substrate rotation speed 25 rpm
Typical coatings thickness | 2.0+0.1 um
22 Cr-O-N ZEale| 24 &3
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Fig. 1. Chemical composition of Cr-O-N coatings as a
function of reactive gas flow ratio [O,/(O,+Ny);
Ore\ %]
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Fig. 2. X-ray diffraction patterns of Cr-O-N coatings with
various O contents.
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Fig. 3. Selected Area Diffraction Patterns (SADP) of (a)
Cr-O(21 at. %)-N and (b) Cr-O(30.1 at. %)-N
coatings.
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Fig. 6. Friction coefficients of Cr-O-N coatings layers
against SiC ball.
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Fig. 7. Surface Morphology of (a) Cr-N, (b) Cr-O(21 at.%)-N, (c) Cr-O(30.1 at.%)-
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