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Abstract : Protective or decorative coatings containing hexavalent chromium compounds are still used on metal and plastic
parts. These hexavalent chromium compounds represent a risk to living beings and the environment, and, for this reason, there
is a great need to investigate alternatives. Physical Vapor Deposition (PVD) is an environmentally friendly process that allows
the deposition of wear and corrosion resistant thin films with excellent optical properties. However, PVD thin films are porous
and if deposited onto low corrosion resistant substrates, lead to a degradation risk. The corrosion behavior of chromium-free
electroplated coating systems finished with magnetron sputtered PVD thin films was investigated in this work. The
electroplated systems consisted of distinct nickel layers deposited on top of a copper interlayer on acrylonitrile butadiene
styrene (ABS) plates. Electrochemical and corrosion evaluation was conducted by electrochemical impedance spectroscopy and
polarization curves on the different electroplated coating systems, with and without PVD thin film on top. The results show that
the corrosion resistance is lower for the electroplated coating systems finished with PVD thin film for extended exposure
periods when compared to those without the PVD overlay.
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