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Study of the growth kinetics, microhardness and morphology of

PEO coatings formed on Al 2024 alloy in alkaline-silicate

electrolytes using different current waveforms
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Plasma Electrolytic Oxidation is a promising plasma-assisted surface

treatment, used for oxidation of valve metals such as aluminium,

magnesium or titanium. PEO coating improves surface properties and may

advantageously replace conventional anodizing thanks to noteworthy

properties like higher microhardness, wear and corrosion resistance of

coatings, single step processing and eco-friendliness of baths. The

micro-discharges that are responsible for the coating formation and

properties can be controlled by the electric regime [1]. Our study aims at

establishing relationships between the coating properties and the current

waveform parameters with a qualitative plasma properties interpretation.

In the present study, PEO processing of Al 2024 samples is achieved using

50 Hz sinusoidal AC with adjustable DC offset. It allowed to investigate the

coating formation under different values of the anodic to cathodic charge

ratio (R = qA/qK) while maintaining the current density at a constant value.

In the alkaline-silicate solutions used for the PEO treatment of Al 2024 alloy

it has been established that electrical regime with R = 2 is the optimal one

for the obtaining of relatively thin (< 40 µm) films with high microhardness

(up to 2000 HV0,5); with R = 1 – optimal for deposition of coatings with

average thickness (50-120 µm); with R < 1 – optimal for obtaining relatively

thick (130-350 µm) coatings without arc-provoked defects. The obtained

results are discussed in terms of chemical (dissolution of slightly soluble

compounds in the through pores of coating) and electrical (distribution of

power) considerations [2] as well as on the basis of dependence of alumina

phase transformations rates on coating temperature.
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