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Abstract : In the current study, electrodeposi on of Zn, Zn-Al composite and Zn-Ni alloy was done from an acidic sulfate

bath onto mild steel at a pH of 3.5. The Zn coa ng was done both in direct current (DC) as well as the pulsed
current mode to inves gate whether the two techniques would lead to a difference in the corrosion behavior
of the plated films. The range of deposi on current density was obtained through a systema c cyclic
voltammetry (C V). The chosen current density values are -50, -150, -180, and -250 mA/cm2. Pulse deposi on
was done a er the DC deposi on at the average current density of -180 mA/cm2 at different duty cycles,
frequencies and peak current densi es. The thickness of the coa ng was measured by using a surface
profilometer. Phase, structure and composi on of the deposi on were characterized by XRD, SEM and
elemental mapping. Tafel polariza on technique and electrochemical impedance spectroscopy (EIS) were
done to study the corrosion rate and mechanism in 3.5 wt% NaCl.
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