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1. Introduction

Light metals

Surface treatment methods

Plasma electrolytic oxidation (PEO)




m Introduction: Light metals
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Advantages Limitations

High specific strength (Al, Mg, Ti) Relatively low strength (Mg, Al, Ti)
Good electrical and thermal conductivity (Al) Low corrosion resistance (Mg and Al)
Electromagnetic shielding (Mg) Poor surface hardness (Mg and Al)

Biocompatibility (Ti) Bio inertia (Ti)



m Introduction: Surface treatment methods
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Important Features

* Eco-friendly * High performance

* Excellent adhesion * Functional properties




m Introduction: Plasma electrolysis oxidation (PEO)
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Introduction: Plasma electrolysis oxidation (PEO)
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2. Research experience

Fundamentals of PEO

Structural properties

Functionalization




Fundamentals of PEO

Processing-structure relationship

Control of plasma discharges? Structural characterizations??
Cross-section TE.-M, STEM, EDAX
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1Kamil et al. Scientific Reports (2017)
2Kamil et al. Electrochemistry Communications (2018)



Fundamentals of PEO

Mechanism of plasma discharges?

STEM, HRTEM, EDAX analyses
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IKamil et al. Electrochemistry Communications (2018)

Impurity-induced discharges
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Formation of plasma discharges on impurity sites

Reduction of potential barrier by Poole-Frenkel effect



Fundamentals of PEO

Chemical characterizations

EDS analysis XRD spectra
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Structural properties

Sub-layered structures of PEO

Pure metal oxide! With incorporation of modifiers?
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Structure-corrosion properties relationship?
HRTEM

Structural properties
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Functionalization

Exploration of new coating properties
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Functionalization

Theoretical calculations for modifier compounds
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1Kamil et al. Chemical Engineering Journal (2020)

Physical interpretations
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3. Future potential

Metallic device with multiple functional properties




Exploration and improvement of practical applications
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In-house apparatus

1. Processing devices
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