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Abstract

Cobalt coatings with smooth and needle-shaped morphologies were produced by pulse electrodeposition technique and
by variation of current density. Chemical composition and morphology of the coatings were studied by a scanning
electron microscope (SEM) equipped with an energy dispersive spectrometer (EDS). The structural investigations and
hardness measurements were carried out by using a X-ray diffractometer and a Vikers microhardness testing machine,
respectively. Polarization and electrochemical impedance spectroscopy were used to study corrosion behavior of the
cobalt coatings and the steel substrate in 3.5wt.% NaCl solution. The results revealed that the cathodic current
efficiency decreased from 87 to 60%, and the morphology of the coatings changed from smooth to needle-shaped with
raising the peak current density from 100 to 200 mA.cm. According to XRD patterns, the hexagonal close-packed
(hcp) crystal structure of the cobalt coatings was not changed by increasing the current density. However, the obtained
coatings had different preferred orientations. Hardness and corrosion results represented higher hardness and corrosion
resistance of the cobalt coating with smooth morphology as compared to the coating with needle-shaped morphology
and the steel substrate. The hardness decreased from about 400 to 215 Hv with variation of the surface morphology
from smooth to needle-shaped. The polarization resistance of the smooth film was about 23 and 2.3 times higher than
the steel substrate and the coating with needle-shaped morphology, respectively.

Keywords: Pulse electrodeposition; Cobalt; Current density; Morphology, Corrosion.
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