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Abstract

Plasma electrolytic oxidation was employed for producing alumina, alumina/titania composite and alumina/
titania composite coatings containing sodium tungstate additive. These coatings were produced in a silicate-
based electrolyte on 7075 aluminum alloy using unipolar and bipolar waveforms with anodic/cathodic duty
aspect ratios of 1 and 0.5. The results showed that the morphology of the coatings surfaces depends on the used
waveform. By increasing the cathodic duty cycle, pancake-like morphology was converted to crater-like one.
The incorporation of TiO, nano-particles into the coatings, led to the widening the micro-pores when unipolar
waveforms were used. The results revealed that the incorporation of TiO, nano-particles doesn’t depend on
the used waveforms. Titania nano-particles were incorporated into the coatings via a physical entrapping
mechanism, while the adsorption mechanism of tungstate ions was electrophoretic. The corrosion resistance of
the coatings was increased by increasing the cathodic duty cycle. Furthermore, the use of titania nanoparticles
led to a reduction of corrosion resistance and the use of tungstate additive in bipolar waveform compensated the
reduced resistance. The corrosion currents recorded 3, 5 and 3 nano-amperes for simple, composite and additive
contained composite coatings respectively.

Keywords: Plasma Electrolytic Oxidation, Composite coatings, Pulse waveform, Titania nano-particles, Sodium
tungstate additive, Corrosion behaviour;
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1- Plasma Electrolytic Oxidation (PEO)
3- Anodic Spark Deposition

5- Alternating Current

7- Pulse Bipolar Current (PBC)

9- Necula

2- Micro Arc Oxidation

4- Direct Current

6- Pulse Unipolar Current
8- Lv
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1- Isolated Gate Bipolar Transistor
3- Glancing angle x-ray diffraction
5- Energy dispersive spectroscopy

2- Shellter effect
4- Scanning electron microscope
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1- Standard Calomel electrode
3- Glancing angle XRD

2- Open circuit potential
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