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Microdischarge events that appear at the metal-electrolyte interface during

Plasma Electrolytic Oxidation (PEO) play crucial role in formation of ceramic

surface layers on light metals, such as aluminium. Individual microdischarge

characteristics e.g. size, duration, location and intensity are important for

better understanding of discharge mechanisms and plasma properties.

Electrical measurements recently performed by Dunleavy, et al [1] suggest

that typical duration of the individual discharge lies in the range of tens

microseconds. However the optical emission patterns do not follow the exact

current pulse trend, indicating that what is assumed to be an individual

discharge event is in fact a more complex phenomenon. In this work, we

employed a SIM-16 ultra-high speed imaging camera to study

microsecond-range behaviour of individual discharge events during DC PEO

of Al, with temporal and spatial resolution of up to 10 ns and 15 micron

respectively. We implemented two types of experiments with constant (1

microsecond) and variable (10 ns to 3 microseconds) exposure times to

demonstrate that the microdischarge events comprise individual flashes of

light with characteristic duration of 200 to 500 ns and size lying in the range

from 40 to 100 micron. The flashes occur at random locations that are

limited by the size of the integral light spot representative of the

microdischarge. We speculate that the flashes observed manifest individual

breakdown events in the barrier part of the ceramic surface layer and their

location is associated with the micromorphology of that part of the layer.

[1] C.S. Dunleavy, I.O. Golosnoy, J.A. Curran, T.W. Clyne, Surface and

Coatings Technology, 203 (2009) 3410-3419.
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