
Poster: Tribological Coatings

Tuesday, September 14, 2010

PO2083

Tribological properties of arc-evaporated NbAlN hard coatings
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Ternary MeAlN hard coatings, especially TiAlN and CrAlN, have been intensively

studied during the past 20 years. Due to the incorporation of Al into the face-centred

cubic crystal lattice, superior mechanical properties and improved oxidation resistance

were obtained. Recently Nb

1-x

Al

x

N hard coatings were successfully synthesised by

cathodic arc-evaporation and analysed as to their crystal structure, mechanical

properties and oxidation resistance. Coatings with the face-centered cubic structure of

d-NbN generally presented a higher hardness, whereas the onset temperature for

oxidation rose with increasing Al content regardless of changes in crystal structure. The

aim of the present work was to investigate the tribological properties of these Nb

1-x

Al

x

N

hard coatings in order to evaluate their potential for industrial applications. All coatings

were deposited in an Oerlikon Balzers INNOVA arc-evaporation system using

powder-metallurgically prepared NbAl targets with different Al to Nb ratios. Ball-on-disc

tests at room temperature revealed a coefficient of friction in the range of 0.8 to 0.9 for

all investigated coatings. The wear rate correlated well with the measured hardness

values as higher coating hardness led to lower wear. At elevated temperatures (500°C)

the friction largely remained unaltered, but a reduction in wear compared to the room

temperature tests could be observed. Only at temperatures were oxidation started to

occur (700°C and higher), the coefficient of friction was reduced to values in the range

of 0.5 to 0.7. In these cases, the wear resistance was mainly controlled by the oxidation

resistance since coatings with a higher onset point for oxidation revealed a better wear

behaviour.
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