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Plasma electrolytic oxidation (PEO) is a novel surface modification technique on light

alloys to produce protective and functional coatings with good electrical, mechanical

and thermophysical properties. Formation of PEO coatings is assisted by plasma

microdischarge events that are difficult to study. In previous work [1] a methodological

approach to the diagnostics and modelling of the DC PEO processes has been

developed based on in-situ impedance spectroscopy (ISIS). Here, this approach is

used to provide new insights into the coating formation mechanisms and fundamental

discharge characteristics. The effects of microdischarge events on impedance spectra

during the DC PEO process are investigated for the first time. It is shown that the

plasma discharge plays a crucial role in coating formation. To verify the

characteristics of the microdischarge events, the electrochemical noise method (ECN)

is used. The noise resistance measured during the PEO process reflects the behavior

of the microdischarge events. Characteristics of the power spectral density are

derived to evaluate the spectral noise resistance in the frequency domain. The

spectral noise resistance is compared with ISIS spectra of the PEO process. A further

understanding is provided to the characteristics of microdischarge events by

combining ECN and ISIS methods. Verification of the characteristics of

microdischarge events facilitates investigation of discharge phenomena and

mechanisms of coating growth during the PEO process.
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