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Composition and Structure
of Micro Arc Oxidation Coatings

Aleksandrs Urbahs, Vladimirs Zujevs, Konstantins Savkovs (/nstitute of Aeronautics, RTU)

Keywords — oxidation of micro arc, anodic oxidation, coatings,
vacuum technologies.

[. INTRODUCTION

Micro arc oxidation (MAO) is comparatively new way of
surface modification and strengthening of metal materials
mainly. Beginning of this method can be seen from traditional
anodizing and this is electrochemical process. Using micro arc
oxidation allows obtaining polyfunctional ceramic materials
(Fig2) with unique qualities: wear resistance, corrosion
strengths, electric insulation and decorative overlays

I1. EXPERIMENTAL MICRO ARC OXIDATION EQUIPMENT

Experiments were conducted on the equipment constructed
in such way that it was possible to make micro arc oxidation
on surfaces with different overlay made by ion plasma method
with thickness 5 micrometers and more

Fig. 1. Arrangements for micro arc oxidation:

| - power source; 2 —anode; 3 - electrode cathode: 4 —alkaline solution; 5 -
cooling solution; 6 — inner reservoir, 7 - outside reservoir

This equipment is constructed in the way that allows to
conduct micro arc oxidation process over details with thin
overlay. Source of power selected — direct current. Using this
type of power allows minimize risks of uncontrolled MAO
transition to the phase of electro arc which could damage
overlay.

[II. COMPOSITION AND STRUCTURE OF MICRO ARC OXIDATION
COATINGS
Main phases of MAO

Passivity,

Anodizing,;
. Glowing discharge (shining),
. Sparkling;
. Intensive micro arc sparkling;
6. Arc discharge.
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Structure of overlay depends on the nature of material to
work with and technological parameters of process
o Electrolyte;
* Regime,
¢ Duration of treatment.

Main factors of micro arc oxidation process are composition
of electrolytes, support material, regime and duration of
treatment. It significantly affects content, structure and
qualities of surfaces overlaid Electrolytes used in micro arc
oxidation can be divided in two groups. First group contains
electrolytes not containing elements which are able to form
indissoluble oxides, for example solution of sulphuric acid or
alkali. Overlays made with such electrolytes penetrate into
metal surface thanks to oxidation according to reactions

2Al + 60H-aq - 6e ® 2A1(OH)3 ® Al203 + 3H20, Al-3e
+ K+aq + 40H-aq ® 2H20 + KAIO2,

where KAIO2 is inside overlay in the shape b-Al203 [1].

Structure of overlay during this process can contain several
layers, each of it influenced by electrolytes and Technologies
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Fig. 2. Microstructure of dielectric overlay on aluminium
Technology of micro arc oxidation is used to process

various metals and alloys (Al, Mg, Ti, Ta, Nb, Zr, Be etc ). It

is used for metals which oxide membrane is formed in electro

chemical way and have monopolar d.¢. link in the system

metal - oxide — electrolyte

IV. CONCLUSIONS

Micro arc oxidation is promising process which depends on
various  circumstances and  regularities.  Defining
interconnections between treated matenal, parameters and
conditions of process will improve exploitation qualities of
overlays and will enlarge spheres of application.
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