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The effects of coating time on the properties of
nanostructured alumina-zirconia coatings applied on 7075 Al
Alloy by plasma electrolytic oxidation (PEO)

N. barati, F. GolestaniFard and S. Rastegari
School of Metallurgy and Materials Engineering, Iran University of Science and Technology
E. I. Meletis
Department of Materials Science and Engineering, University of Texas, Arlington
M. A. Faghihi-Sani

Department of Materials Science and Engineering, Sharif University of Technology
(Received 13 June 2015, accepted 14 July 2015)

Abstract

To improve mechanical properties of the 7075 Al alloy, alumina-zirconia nanostructured coatings were formed on it through
Plasma Electrolytic Oxidation (PEO) operated in potentiostatic mode. The composite coatings were produced at 450V for
100-300s growth times in a stable electrolyte containing K2ZrFs. Phase evaluation of the layers coated at 200s and higher
growth times proved alumina-zirconia layers comprising tetragonal zirconia (t-ZrO2) and o and y-Al20s phases.
Nanostructured alumina-zirconia coatings with 20-40 nm particles size, porous structure and increase in the porosity content
by increasing growth times proved by microstructural investigation of the layers. The coating thickness was in the range of
12-19 um. The distribution of Al, Zr and O elements in the cross-section of the coatings was uniform. Significant
enhancement in hardness for coated samples was achieved (about 10 times higher than bare samples).

Key Words: Alumina; Zirconia; Nanostructured coating; Plasma Electrolytic Oxidation.
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1 Plasma Electrolytic Oxidation (PEO)
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