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Effect of applied current density on microhardness and corrosion
behavior of electrodeposited Co-P-ZrO,-CeO; nanocomposite
coatings

F. Borzooee, H. Aghili, A. Jahanbin, S. Javadpour*, M. Nasrollahinezhadfard

Department of Materials, Faculty of Engineering, Shiraz University, Shiraz, Iran

Abstract: Cobalt coatings are considered a suitable alternative to chromium coatings due to their desirable
properties and environmental compatibility. In this study, by adding phosphorus as an alloying element and
reinforcing nanoparticles of ZrO, and CeO; to the cobalt coating matrix, amorphous Co-P-ZrO,-CeO; and Co-P
coatings were produced on a ST37 steel substrate using electrochemical deposition. The effect of current density
on the morphology of the coatings was investigated by scanning electron microscopy (SEM), and the weight
percentages of elements present in the coatings were analyzed using EDS analysis. Microhardness and corrosion
resistance were also examined. The addition of reinforcing nanoparticles to the cobalt-phosphorus alloy matrix
increased the hardness of the nanocomposite coatings. It should be noted that increasing the current density up to
an optimal level increases the hardness, and then decreases it. The results of the Tafel and EIS analyses on the
nanocomposite coatings indicate an increase in corrosion resistance with an enhancement in current density up
to 100 mA/cm? for both alloy and nanocomposite samples, which is due to an increase in the weight percentage
of phosphorus and the formation of a surface protective layer. In addition, the presence of reinforcing
nanoparticles in the matrix prevents corrosive medium from reaching the coating surface, improving its
corrosion resistance.

Keywords: Electrochemical Deposition, Nanocomposite coating, Current density, Microhardness, Corrosion
resistance
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