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The Plasma Electrolytic Oxidation (PEO) is an electrochemical process to produce

protective oxide coatings on light-weight metals (Al, Mg, Ti). Several investigations

have been carried out to improve the efficiency of the PEO process and one particular

way consists in adjusting the right electric regime

1

. Nevertheless, there is still no clear

understanding of the underlying discharge mechanisms that make possible metal

oxidation. By using a bipolar pulsed current, we have previously observed that

micro-discharge (MD) events are delayed with respect to the rising edge of the anodic

current

2

. It has been established that this delay is strongly dependant on the oxide

layer thickness. Origin of such phenomena has been proposed and consists in a

dielectric breakdown based on a local charge accumulation at the oxide

layer/electrolyte interface. The aim of the present communication is to give new

insight into the influence of the cathodic half-period of the current on the proposed

breakdown mechanism of the oxide layer. A particular attention is paid to the role of

the cathodic current amplitude (-7 < I

n 

(A)

 

< 21) and the cathodic half-period duration

(1 < t

n 

(ms) < 6). The PEO process was conducted on Al2214 aluminum alloy in a

solution containing potassium hydroxide [KOH] = 0.018 mol.L

-1

 andsilicate [Na

2

SiO

3

] =

0.066 mol.L

-1

 diluted in deionized water. The light emitted from MDs was detected by

a photomultiplier and the MD behavior was followed by means of fast-video imaging

(125 kfr./s). SEM observations were performed to characterized morphology of the

oxide layers. Results point out that coating growth rate is improved with the

combination of the highest cathodic charge quantity (highest I

n

 and t

n

). Within these

electrical conditions, results from video imaging show that the detrimental effect of

strong MDs is minimized (long duration > 0.3 ms, large size > 0.5 mm

2

). Results also

evidence an increase in the delay of MDs appearance with the increase in the

cathodic charge quantity. This is in good agreement with the proposed growth

mechanism of the oxide layers resulting from charge accumulation at the

layer/electrolyte interface until the layer breakdown occurs.
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