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Plasma Electrolytic Oxidation is a promising technique that could advantageously

replace anodizing in order to grow corrosion and wear resistance coatings on the

surface of light alloys. Several studies focused on the influence of process parameters

such as current density, electrolyte composition, substrate composition or

current/voltage waveform.

By using a bipolar pulse current generator, it was shown that a judicious setting of the

cathodic half period parameters (amplitude, duration) with respect to the anodic ones

allows the coating compactness and growth kinetics to be strongly improved [1].

Meanwhile, and though no micro-discharges are observed during the cathodic half

period of the current, the anodic micro-discharge behavior strongly depends on the

cathodic current settings.

The proposed contribution aims at presenting process conditions (electrolyte,

substrate, current waveform) that allow only cathodic micro-discharges to develop.

Time-resolved investigations have revealed a surprising collective oscillating behavior

of those micro-discharges that alternatively switch on and off over the cathodic half

period. The voltage response as well as the plasma composition also differ

significantly from the results obtained for usual anodic micro-discharges.

The oscillating behavior of cathodic micro-discharges is discussed in terms of

successive steps of material oxidation, charge accumulations and opening of pores,

the former resulting in the growth of the insulating layer while the latter makes easier

the accumulated charge relaxation and therefore the decrease in breakdown events.

Finally a comparison between the anodic and cathodic discharge process conditions

will be presented from the point of view of the coating properties.
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