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Abstract

The study of the influence of electrodeposited zinc coatings’ microstructure on their corrosion
resistance is performed on 3 different sets of zinc coating specimens that are prepared from acidic,
alkaline, and cyanide electrolytes. The processing parameters of concern include the additives in the
acidic and cyanide electrolytes, applied current density, and applied current waveform. The
microstructure and the surface morphology of the specimens are examined using x-ray diffractometry and
scanning electron microscopy. The corrosion behavior of the specimens are investigated by
electrochemical impedance spectroscopy, potentiodynamic polarization using 5 wt.% sodium chloride,
and ASTM B117 salt spray testing.

The results show that the additions of carrier and brightener additives in the acidic and alkaline
electrolytes result in the change in crystallographic orientation from (002) to (100), (101) and (110) of the
zinc coatings, and help with the refinement and uniformity of their microstructure. In general, the alkaline-
based zinc coatings exhibit lower corrosion resistance than other groups. Furthermore, when a low
current density of 1 Adm’ is employed, the corrosion resistance is relatively low compared with 2 A/dm®
and 4 A/dm’. For the applied current wave form, the square-wave current pulsation produces zinc

coatings with lower corrosion resistance than when direct current and sine wave current are applied.
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