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Insights into the high temperature oxidation resistance of cathodic arc
evaporated nitride coatings with different layer architectures
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The present work has been addressed to look for new functionalities of well-known

nitride coatings usually applied in the hard coatings field. The outstanding properties

of these coatings in relation with their mechanical performance, thermal stability and

corrosion resistance in air have suggested the possibility of extending their use as

protecting coatings operating in vapour media. In order to improve the performance of

the vapour turbines employed in power plants, an increment in the temperature of the

steam impelling the blades is desired. It is for this reason that the energy industry is in

continuous search of competitive materials which withstand such aggressive working

conditions. A previous work showed the suitability of monolithic CrAlN based nitride

coatings to protect a ferritic steel at the working conditions of supercritical turbines [1].

In this work nitride-based coatings with alternating layers of CrN and TiN have been

investigated and compared with monolayers of the nitrides counterparts. The study

has been carried out by means of thermogravimetric analysis, scanning electron

microscopy (SEM), electron probe microanalysis (EPMA), glow discharge optical

emission spectroscopy (GDOES) and nanoindentation analyses. The behaviour of the

coatings, tested up to 2000h at 650

o

C in 100% steam atmosphere, has shown some

insights into the consequences of the multilayer design in the oxidation resistance and

the mechanical properties.

[1] S. Mato, G. Alcalá, M. Brizuela, R. Escobar Galindo, F.J. Pérez, J.C.

Sánchez-López, Corrosion Science 80 (2014) 453–460.
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