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Magnesium is a prospective material to save weight and fuel due to its low density and

its high specific strength. Nevertheless corrosion and wear resistance are weak so that

the surface has to be protected.

Although plasma electrolytic anodisations provide acceptable corrosion resistance and

protect the magnesium from mechanical damage due to their high hardnesss, their high

porosity limits their use in combination with electrochemically noble materials, leading

to crucial galvanic corrosion.

The PVD-technology is known to guarantee high-quality coatings, whose quality still

can not be reached by other conventional surface treatment methods. Unfortunately, no

promising PVD coating was found until yet, which does not degrade the corrosion

properties of the compound in comparison to the pure magnesium. The degradation of

the corrosion properties is a result of galvanic corrosion between the magnesium and

the coating material itself. Standard PVD hard coating materials like TiAlN, CrN or DLC,

for example, exhibit high free corrosion potentials. With -1.3 V magnesium has the

lowest free corrosion potential of all construction material. At coating defects like

pinholes the electrolyte can reach the substrate material which causes a high current

density at the magnesium, causing accelerated dissolution of the metal. To improve the

corrosion properties, the authors developed a tailor made coating concept for

magnesium based on TiMgAlN which will be introduced within this study. TiMgAlN films

exhibit low free corrosion potentials which should be able to reduce the susceptibility of

the coated Mg compound to galvanic corrosion between coating and substrate.

Additionally, the potential of chemical and electrochemical polishing techniques is

examined entirely within the presented study to make surface pre-treatment more

economic in comparison to mechanical polishing.
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