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Characterization and Evaluation of the Effect of Crystallization on the Porosity of
Aluminium/M agnesium/Titanium Mixed-Metal Oxides Sol-Gel Coating

Z. Ansari M. alizadeh A. sadeghzadeh atar

Abstract

Recently, mixed-metal oxides with suitable properties such as high chemical resistance and thermal
stability, have been used in a wide range of applications as corrosion resistant coatings. In the present
study, Aluminum/MagnesiunyTitanium mixed-metal oxides was used as a coating on AA1100 aluminum
by sol-gel method and by dip coating process and the effect of various molar fractions and heat treatment
cycle on properties of this coating was investigated. In order to study the effect of crystallinity of the
coated samples, test samples were characterized using X-ray diffraction (XRD) and Vickers
microhardness analyses and their microstructures were examined by Scanning Electron Microscope
(SEM). The corrosion behavior of samples were also studied by Open Circuit Potential (OCP) and
potentiodynamic polarization techniques in 3.5 wt.% NaCl solution. The results showed that the
amorphous sol-gel coatings are less porous representing better corrosion resistance when they are
compared with the crystalline coatings. The corrosion rates of the crystalline samples with AI/Mg/Ti
molar ratios of 5:1:3 and 2.5:3:4 were 5 and 13 times greater, respectively, than those for the amorphous
samples and the porosity contents in the former samples with the same molar ratios were 17 and 27 times
greater than those of the latter samples, respectively.

Key Words Aluminum/Magnesium/Titanium mixed-metal oxides coating, Sol-gel method, Vickers
microhardness, Potentiodynamic polarization test, Porosity.
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