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Abstract

This research investigates the influence of microstructure of galvanized steel on its corrosion
resistance. The test samples are prepared by the electrodeposition process, using a commercially-
available alkaline electrolyte and 3 types of current waveforms, namely direct, pulse, and sine-curve.
Subsequently, the galvanized samples are applied with a black chromate-based passivation layer and a
clear top-coat layer. Their microstructure is examined using X-ray diffractometry (XRD) and scanning
electron microscopy (SEM). The corrosion resistance of the samples is assessed with the salt spray test,
following the ASTM B117, electrochemical impedance spectroscopy (EIS), and potentiodynamic
polarization in 5 wt.% NaCl solutions.

The study shows that the specimens prepared with the direct and sine-curve currents exhibits
(110) crystallographic orientation, whereas those prepared with the pulse current shows (100) preferred
orientation. The passivation and top-coat layers do not affect the microstructure of the zinc layer, and
cover uniformly on the zinc layer for all sets of samples. The corrosion resistant results obtained from salt
spray testing and electrochemical testing revealed that the microstructure of zinc coatings prepared by
using different applied current waveforms including direct, pulse, and sine-curve do not influence
obviously on their corrosion resistance. While black passivation followed by top coating provide a

significant improvement on corrosion resistance of the coatings, respectively.



