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Title The structural, mechanical and corrosion properties of Chromium nitride
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ABSTRACT

In this work, chromium nitride (CrN) thin films were prepared on stainless steel
(AISI 304) substrates by DC reactive magnetron sputtering technique. The effects of nitrogen
(N,) were investigated in order to obtain the optimize conditions for hard-coating application. The
N, partial pressures of 10% -50% were used to achieve 5 pm- thick CrN films. The structural,
surface morphological and. hardness properties of the films were characterized by using X-ray
diffraction (XRD), Scanning electron microscopy (SEM) and  Vickers hardness method,
respectively. Corrosion property of CrN thin films in pineapple juice solution was measured with
a DC potentiostat. The XRD spectra of the films showed face-centered cubic structure with (11 1)
and (200) preferred orientations; positively  identifying them as CrN thin films. The films
corrosion potential, an indicator of their cotrosion property, varied from -0.273 to -0.440 volts
with varying nitrogen pressure. The most corrosion resistant film, exhibiting the highest corrosion
potential and the lowest corrosion current, was the one fabricated at N, partial pressures of 30%.

Finally, the highest hardness was obtained at N, partial pressures of 40%.

Keywords: CrN, thin films, Reactive dc magnetron sputtering, Corrosion, Hardness
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