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ABSTRACT

Cathodic arc plasma deposition of CrN coating has been explored and extensively applied to
improve the wear and corrosion resistance of the steel. Metal vapor vacuum arc (MEVVA) source
implantation coupled with the cathodic arc plasma is a very attractive process for surface
modification in this study. The effect of the Cr implanted by MEV VA on the corrosion resistance
of CrN/steel was evaluated. Two assemblies derived from AISI 4140 i.e. CrN/steel and CtN / Cr /
steel were evaluated in an aerated 0.1N HCI solution. The crystal structure for the MEVVA
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implanted Cr and cathodic arc deposited CrN on steel were studied by TEM. The corrosion resistance for all assemblies

was measured using electrochemical impedance spectroscopy (EIS), simulated by the equivalent circuit to interpret the

effect of Cr-implanted on corrosion mechanism of CrN / Cr / steel. The corrosion products associated with the

microstructures were examined by EPMA. The results indicated that the corrosion resistance of steel is significantly

enhanced by MEVVA implanted Cr through the reduction of corrosive path on the outmost coating of CrN.

Keywords : MEVVA; CrN; EIS; equivalent circuit.
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(a) CrN / steel F1(b) CrN / Cr / steel 1Y
TEM

TEM micrograph of (a) CrN / steel and (b)
CrN / Cr / steel.
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3. (a) CrN/steel (b) CrN / Cr/ steel (5553
Fig.3  Equivalent circuit modeling of (a) CrN / steel

and (b) CrN / Cr / steel.
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Cr-implanted steel
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mappings

SEM micrograph and its x-ray mappings of Cr
and Fe for specimen: (a) CrN / steel, and (b)
CrN / Cr / steel.
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Tablel Electrochemical parameters derived from the

equivalent circuit of the CrN / steel assembly

Time Rs By Qe ne Rat Qu nd
() (9] cm2) Q cm2) F cm'z) © sz) F cm'2)

1 20575 %8025 8l2x0f 084 960925 0sax10° 099
12 168315 48405 405«g° O 4550 204x10° 071
3% 30625 065 64%0° 05 08 700x10° 0%
60 1658125 254275 2360t 069 113455 280x10° 093
108 1481725 1063125 128xq0® 057 30555  sami0® 0%
122 146075 911925 206x07 046 218205 128¢10* 096

2. SRR IELSHY CiN / Cr / steel XM
B2
Table2 Electrochemical parameters derived from the

equivalent circuit of the CrN/Cr/steel assembly

Time Rs R Qe fie Rat Qu ndl
() (8} |:m2) Q cmz) 13 cm'z) (6] sz) F cm'z)
1 194075 4745 3290° 080 g5 676x10° 098

12 18215 26075 SMxi0® 079 162365 816x10° 082
% 1672125 135%5  2M0x10* 069 6853 488x10° 089
60 16226 29505 32%ag* 076 103795 363x10° 091
108 161755 81445 T0%p0* 00 447825 984x10? 087
122 1699% 4501 9%j0* 068 31185 1.28x10% 085
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