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Establishing PVD technology as a serious competitor to hard chromium platings

requires coatings, which fulfil or even improve the wear and corrosion protection

properties of chromium platings.

One serious approach are TiMgREN (RE = Rare Earth) based coatings. In previous

works of the authors, monolithic TiMgGdN coatings were synthesized in an industrial

magnetron PVD unit by using multi-component targets consisting of segments of the

coating material metals Ti and Mg-Gd. With an only 5 µm thick TiMgGdN coating onto

mild steel substrate, a corrosion resistance of at least 800 h could be achieved in the

salt spray test without any macroscopic corrosion attack.

In the present work, the influence of the chemical coating composition, the deposition

parameters, the substrate roughness and the sputter mode on the coatings

microstructural, physical and mechanical properties, the corrosion properties and the

wear behaviour were examined.

Besides the application Gd as alloying element, the influence and the effect of other

rare earth metals (La, Ce) on the corrosion performance was examined.

The coatings were characterized concerning their microstructural, mechanical and

chemical properties. Salt spray tests as well as electrochemical measurements were

carried out to examine the corrosion properties of the coated specimens.

Furthermore, ball on disk wear tests were conducted by reciprocal dry sling tests by

using a SRV 3 tribometer.

It will be shown that the coatings chemical composition influences the corrosion and

wear performance in opposite direction. A compromise in chemical composition

between good corrosion and wear resistance was identified. By variation of the

deposition parameters, the coating properties could be improved concerning both,

corrosion and wear behavior. Furthermore, the effect of the used rare earth metal type

and the rare earth metal content on the coating properties will be discussed.
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