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Abstract

Corrosion resistance of AISI 4140 steel surface-coated

by physical vapor deposition

The objective of this research is to study the corrosion resistance of AISI 4140 steel surface-
coated by physical vapor deposition. The effect of surface roughness before coating and the effect of
solution pH on corrosion resistance were evaluated. Firstly, the AISI 4140 steel samples with the
dimension of 10X10X2 mm were coated with chromium nitride (CrN) and titanium nitride (TiN) with
a thickness of 914 nm and 1200 nm, respectively. The characteristics of CrN and TiN were examined
by X-ray diffraction (XRD) and atomic force microscopy (AFM) technique. The corrosion resistance of
uncoated and CrN and TiN coated onto AISI 4140 steel samples was studied in air-saturated 3.5 wt%
NaCl solution at the pH values of 2, 7 and 10 by electrochemical technique. After corrosion testing, the
surface of the samples was evaluated by using the scanning electron microscopy (SEM) and the
synchrotron X-ray Photoelectron Spectroscopy (XPS) technique. The results showed that the CrN and
TiN coated samples exhibited better corrosion resistance than the uncoated samples at all pH values.
Corrosion resistance increased by decreasing surface roughness of substrate prior to coating and
increasing pH of solution. In addition, the CrN and TiN coated samples showed less corroded area and

corrosion product than the uncoated samples.
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