Journal of Materials Engineering and Performance

Volume 26, Issue 6, 2017, Pages 2502-2511

Effect of Immersion Time and Cooling M ode on
the Electrochemical Behavior of Hot-Dip
Galvanized Steel in Sulfuric Acid Medium

Choukri Lekbir, Nessrine Dahoun, Asma Guetitech, Abdenour Hacid, Aicha
ZIOUCHE, Kamé Ouaad, Amar Djadoun

Abstract: In this work, we investigated the influence of galvanizing immersion time and cooling modes environments on the
electrochemical corrosion behavior of hot-dip galvanized steel, in 1 M sulfuric acid electrolyte at room temperature using
potentiodynamic polarization technique. In addition, the evolution of thickness, structure and microstructure of zinc coatings for
different immersion times and two cooling modes (air and water) is characterized, respectively, by using of Elcometer scan probe,
x-ray diffraction and metallography analysis. The analysis of the behavior of steel and galvanized steel, vis-a-vis corrosion, by
means of corrosion characteristic parameters as anodic (?7a) and cathodic (?c) Tafel slopes, corrosion potential (Ecorr), corrosion
current density (icorr), corrosion rate (CR) and polarization resistance (Rp), reveals that the galvanized steel has anticorrosion
properties much better than that of steel. More the immersion time increases, more the zinc coatings thickness increases, and more
these properties become better. The comparison between the two cooling modes shows that the coatings of zinc produced by hot-dip
galvanization and air-cooled provides a much better protection to steel against corrosion than those cooled by quenching in water
which exhibit a brittle corrosive behavior due to the presence of cracks.
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