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Waveform used for PEO electrical
input. Square signal, 60% time in
anodic polarization, cathodic amplitude
7% of anodic one.
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« Sharkskin biomimetic textures are able to reduce fluid dynamic drag during motion.

« Plasma Electrolytic Oxidation (PEO) coatings proved to be effective for corrosion protection on aluminum alloys.

neir combination would offer desirable surfaces for aeronautical vehicles.

PEO coating optimization for
textured surfaces

Corrosion testing
of surfaces
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Biomimetic texture production
by electrochemical etching

144 s at 2,5 A/lcm?in 100 g/L NaNO,

 The PEO electrical process was fixed. A common silicate-alkaline electrolyte was used as a starting point, with glycerin for reducing splash-out.
« Different PEO electrolytic solutions were studied to optimize the cationic composition, the alkali concentration and the organic additives.

« Coating evaluated by SEM microscopy and electrochemical testing.
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Multistep electrical input used for all the PEO
coatings. Four steps encompassing ramps and
maintenance periods, with maximum voltage 350 V,,
and total duration around 15 min.

Electrolytic solutions used for PEO coatings.

* More intense sparking corresponds to more defected, but thicker, coatings.
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park intensity depends on oxide thickness, electrolyte resistivity and double layer formation.

park characteristics can be modified by acting on the electrolytic solution composition.

Due to the lower mobility of Na*
with respect to K* double layer
formation is slower in 0.20 KNS,

giving a stronger, but more
homogeneous, sparking.
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 The amount of coating defects decreases by decreasing spark intensity during PEO. Thus, coating
homogeneity, corrosion resistance and texture reproduction are improved.

Conclusions

@ and future
development
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ALKALI CONCENTRATION EFFECT

Reducing alkali concentration the electrolyte
becomes resistive, obtaining weaker sparks.

| the coatings reduce I, of AA2024 by at least 10 times.

ectrochemical testing shows that less defected coatings are more

protective, irrespectively of their thickness.
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Substituting K* cations with Na* ones, reducing the amount of alkali and introducing acetic acid are
effective strategies for reducing disc

narge intensity.
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Weaker plasma sparks

ne corrosion resistance of the PEO coatings.
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Thinner coating
Smaller defects

SEM 1000x magnifications of coatings. Pores and cracks amount decreases
with spark intensity.

* Not all the processes are accurate.

« Electrolytes able at reducing spark
Intensity give better reproduction.
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