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Effect of yttrium on the oxidation and tribological properties of AlTiTaN
coatings
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The drive for cutting down the costs of machining operations has made dry high

speed machining an increasingly trendy topic. With this new type of machining,

working temperatures in the range 800°C-1100°C are reached, leading to new

requirements in terms of high temperature wear and especially oxidation resistance.

AlTiN-based coatings have shown promising results for this kind of application, thanks

to their high thermal stability, hardness, toughness and good resistance to oxidation at

high temperatures. Chief among these, AlTiTaN coatings have demonstrated

oxidation resistance and thermal stability up to 950°C and 1100°C respectively,

compared to 800°C and 950°C respectively for Al

0.5

Ti

0.5

N. The work presented here

focuses on the effect of yttrium-doping in AlTiTaN, this element having proved

beneficial effects on the oxidation and wear properties, most notably in AlTiYN. To our

knowledge, no work has been published on this material. In an initial stage, AlTiTaYN

coatings were prepared in laboratory by magnetron sputtering. Their hardness was

measured by nanoindentation and the thickness and structure of as-deposited and

oxidized films characterised by cross-section secondary electron microscopy and

X-ray diffraction respectively. The in-depth elemental distribution was analysed by

secondary ion mass spectrometry, particularly suitable for locating doping elements

like Y within ultrathin oxides. In order to better understand the interaction of Y with Ta

and discriminate their individual effect on the coating properties, a comparative study

of AlTiN, AlTiYN, AlTiTaN and AlTiTaYN, deposited by cathodic arc in an industrial

facility, was also undertaken. Finally, the tribological properties of the different

coatings were characterised at high temperature in a ball-on-disk tribometer.
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