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CORROSION/CHROMIUM NITRIDE FILM/TITANIUM NITRIDE/SURFACE

ROUGHNESS/PVD

The AISI 4140 steel samples with different surface roughnesses were coated
with CrN and TiN films by physical vapor deposition. The CrN and TiNcoated
samples were characterized by X-ray diffraction techniqueand atomic force
microscopyprior to corrosion testing. Then, the corrosion behavior of the uncoated,
CrN and TiN coated AISI 4140 steel samples was studied in air-saturated 3.5 wt%
NaCl solution at pH 2 7 and 10 by electrochemical technique.The surface of sample
after corrosion testing was examined by the scanning electron microscopy and X-ray
photoelectron spectroscopy. From the results, the results revealed that the CrN and
TiN coated AISI 4140 steel samples exhibited better corrosion resistance than the
uncoated samples. The CrN coated AISI 4140 steel samples have better corrosion
resistance than the TiN coated AISI 4140 steel samples at all pH values.Decrease of
surface roughness of AISI 4140 steel prior to coating and increase of solution pH
result in better corrosion resistance. Moreover, the corroded area and corrosion
products on the surface of CrN and TiN coated AISI 4140 steel samples were less

than thoseof the uncoated samples. Decreases of thesurface roughness of AlSI 4140



steel prior to coating and increases of the pH values of the solution resulted in less

corroded area and corrosion products.

School of Metallurgical Engineering Student’s Signature

Academic Year 2012 Advisor’s Signature

Co-advisor’s Signature






