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Magnesium alloys are promising metallic materials for various applications (e.g. automotive, 

aerospace and biomedical) due to high specific strength, light weight and biocompatibility. 

However, high chemical reactivity and relatively poor corrosion resistance are still a concern, 

so that applications of magnesium alloys are limited in many industrial and biomedical 

applications. Thus, surface treatments are normally applied to improve the corrosion and wear 

resistance. Among them plasma electrolytic oxidation (PEO) became quite popular in recent 

years.  

The PEO process converts the magnesium surface to hard and thick ceramic-like coatings 

composed of high temperature crystalline oxide phases formed due to local dielectric 

breakdown of the oxide film and formation of micro arc discharges. Unfortunately, the 

discharges also introduce defects to the coatings such as discharge channels, pores from gas 

inclusions and cracks, with negative effects on the corrosion resistance. Such defects are quite 

critical for magnesium alloys, because they are offering fast path-ways for the electrolyte to 

reach the substrate. Thus reducing the defects and introducing stable phases to PEO coatings 

is an essential requirement for most of the industrial applications to improve the corrosion 

resistance. In contrast the requirements for biomedical applications of magnesium are 

significantly different as they are considered as degradable implants and coatings must 

degrade as well. Furthermore, in many applications it is desired to add additional 

functionalities to Mg surfaces via PEO processing and multifunctional coatings with 

anticorrosion, self-lubrication, anti-wear, bioactive and photocatalytic properties which can be 

produced with the aid of additives to the electrolytes.  

This presentation will focus on some of our research activities related to PEO processing of 

Mg alloys. The following main points will be addressed: 

1) Basic understanding of phase and coating formation  

2) Corrosion and wear properties of PEO coatings on Mg alloys 

3) Use of additives and post-treatment options to add active corrosion protection and 

other additional functionalities 

4) PEO coatings for degradable Mg implants  

Microstructure-property relations are given to understand how PEO coatings can be tuned to 

the requirements of different applications or how duplex treatments can be used to add 

additional value. The results are critically reviewed and an outlook on future trends is given.  
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