2013 12 CHINESE JOURNAL OF VACUUM SCIENCE AND TECHNOLOGY 1237

CiN

*

% # amwm' EkE' A oEs R gy
(1. 315201;
2. 330029)

Characterization of Microstructures and Mechanical
Properties of Sputtered Coatings
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Abstract 'The CilN, watings were deposited by ion beam assisted magnetron sputtering on substrates of Si wafer and
glass.The impacts of the synthesis conditions, including the N2 flow rate, bias voltage and pressure, on the microstructures
and mechanical properties were evaluated . The CiNx coatings were characterized with X-ray diffraction, scanning electron
micscopys scanning probe micwscopys and conventional mechanical probes. The results show that The CrNy coating sig-
nificantly impwoves the mechanical poperties, and that N2 flow rate strongly affects the micwostructures of the CrNx wat-
ing. For instance, as the N> flow rate increased, the deposition rate first dropped a little, and then leveled off at a stable
rate; the surface roughness changed in a decrease-increase mode; but its hardness and elastic modulus varied in an in-
crease-decrease mode, accompanied by a phase transition from CroN to CrN. At a N» flow rate of 10 ml/ min, fairly com-
pact, smooth Cr2N films with good mechanical properties were obtained possibly because of the Ar bombardment and be-
cause of the increased activity of N ions.
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Fig 2 SPM images of the CrN; films grown at different nitrogen flow mates
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Fig 3 SEM images of the CrNy films deposited different nitrogen flow rates
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