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Plasma electrolytic treatment is a new emerging technology for metal

surface coating, cleaning, hardening and other applications. The process

nonlinearity and complexity raises the problem of the process control which

helps to achieve the required surface properties. This problem is tightly

connected with a challenge to estimate the surface properties, which are

unobservable during the treatment, in order to create a new diagnostics

feedback loop in the process control system.

For this field of engineering, a new frequency-based methodology operating

with spectral characteristics of voltage, current and impedance has been

proposed for the surface properties diagnostics during the treatment. The

spectral methods of diagnostics include two approaches. The first approach

is based on a passive identification of the process; this approach works well

for the plasma electrolytic processes featuring a vapor-gaseous envelope

defining the surface modification. The vapor-gaseous envelope is a

quasi-stable object which generates considerable current oscillations within

the frequency range from 0 to 10 kHz, and the spectral features of these

oscillations significantly depend on the surface properties, e.g. surface

roughness and the coating thickness. The second approach is based on an

active identification of the process; this approach works well for the plasma

electrolytic processes featuring an oxide layer formation under the impact of

microdischarges. The growing oxide layer is a stable object which

impedance spectra can be measured using an external generator introduced

into the power circuit. The results of the spectra fitting with equivalent

circuits have found to be dependent on the surface roughness and the

coating thickness.

As a result, the process control algorithms allowing estimation of the

moment when the desired surface properties are achieved have been

proposed for the majority of the plasma electrolytic treatments.
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