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Evaluation of parameters affecting the wettability of a CrN

coating deposited via cathodic arc evaporation
Abstract

Hydrophobic coatings have attracted considerable attention due to their wide range of applications in various industries. In this
research, a response surface methodology (CCD) design of experiments was used to simultaneously investigate the effects of
substrate bias voltage (35-200 V) and nitrogen gas pressure (0.003—0.017 Torr) on the wettability behavior and surface roughness
of CrN coatings deposited by the cathodic arc evaporation technique. AISI 304 stainless steel substrates were coated using this
method, and in each experiment, the water contact angle and surface roughness (Ra) were measured and imported into the Design
Expert software for data modeling in order to establish quantitative relationships between the pressure and bias voltage with the
responses of contact angle and roughness. Analysis of variance revealed that both pressure and bias voltage (particularly their
quadratic terms) exert significant effects on the contact angle and roughness, and the responses exhibit nonlinear behavior with
respect to changes in the deposition conditions. Based on the model, a region near a nitrogen pressure of approximately 0.006 Torr
and a bias voltage of about —95 V was predicted as the optimal condition. The sample produced under these conditions showed a
water contact angle of about 93° and a surface roughness in the range of 61-99 nm. X-ray diffraction (XRD) confirmed the
formation of a predominant CrN phase with an FCC structure along with a small amount of Cr,N, and cross-sectional SEM images
showed uniform growth and a thickness of 3.42 um. Overall, the results indicate that the hydrophobicity of CrN coatings can be
improved without any surface modification, solely through controlled adjustment of nitrogen pressure and bias voltage in the
cathodic arc process.

Keywords: Hydrophobicity, Water contact angle, CrN coating, Cathodic arc evaporation
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