
Session 25: Plasma electrolytic oxidation

Friday, September 19, 2014

OR2501

Performance of oxide coatings on magnesium produced by different plasma
anodising processes

Maximilian Sieber, Daniel Meyer, Ingolf Scharf, Thomas Lampke

Technische Universität Chemnitz, Chemnitz, Germany

maximilian.sieber@mb.tu-chemnitz.de

Electrolytes for plasma anodising of magnesium almost exclusively contain electrolyte

components in low concentrations (< 50 g/l) according to the current state of research

and technology. In these electrolytes mainly magnesium oxide is produced, which has

unfavourable characteristics like low hardness, strength and chemical resistance.

Further, the dissolution of substrate and coating material in the aqueous electrolyte

under high polarisation is competing the coating formation. The equilibrium between

coating formation and coating dissolution is shifted in favour of the dissolution for

process times longer than a few minutes, which limits the achievable coating

thickness. By using electrolytes with a high concentration of components passivating

the magnesium substrate, dense coatings can be produced at low current densities (<

10 A/dm²) with a growth rate of approx. 1 µm/min for process times of 20 to 30

minutes. These coatings consist of comparably hard spinels of magnesium with

metals supplied from the electrolyte (e.g. aluminium-magnesium-spinel).

The interactions of the magnesium substrate with the electrolyte components sodium

aluminate, potassium hydroxide and boric acid were investigated by polarisation

measurements up to 80 V in aqueous solutions of each component with different

concentrations. An electrolyte for the plasma anodising process was formulated,

which passivates the substrate and thus leads to a rapid discharge initiation. The

premature end of the process, which is typical for electrolytes strongly passivating the

substrate, was protracted by the addition of electrolyte components dissolving the

magnesium substrate and the oxide layer.

Hardness and corrosion resistance of the coatings produced in the formulated

electrolyte are compared to the bare magnesium substrate and to oxide coatings

produced by an alternative process route including thermal spraying of an aluminium

alloy on the substrate and the subsequent plasma anodising of the thermal-spray

coating.
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