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Addition of Ta or/and Y in Al-Ti-N base hard PVD coating: what are the
individual and conjugated effects of these additional elements on their

oxidation and wear property at high temperature
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Hard metal nitride coatings have become increasingly used in the industry in the past

few decades. One of those coatings, Ti-Al-N, is now widely used in the machining

industry, owing to its outstanding oxidation resistance properties. The structure

change of this ternary coating at 1223 K has followed to conduct research and to put

out on the market quaternary coatings, with for example, an alloying element as Ta

[1,2] or a doping element as Y [3] to shift at higher temperatures, the spinodal

decomposition and/or to improve the oxidation resistance. Here, it is proposed a

complete comparison study of 4 coatings, all deposited on the same industrial coater

machines by arc process: Ti-Al-N, Ti-Al-Y-N, Ti-Al-Ta-N and Ti-Al-Ta-Y-N. It will be

summarized the structural and mechanical properties of these as deposited coatings

and also there behaviors at high temperature during oxidation tests and wear

measurements. On the as-deposited coatings, the influence of Ta or/and Y will be

discussed based on the results obtained from internal stress coating evaluations and

nanohardness measurements. The oxidation kinetic of these coatings will be also

reported and completed by cross-section oxide observations with SIMS analyses and

by the study of the oxide friction behavior of the thin oxide layers. All these results will

then be associated to a discussion regarding the individual effects of Ta or of Y and of

a conjugated effect when they are both associated to the composition of a hard nitride

coatings. [1] Khetan, V., Valle, N., Duday, D., Michotte, C., Delplancke-Ogletree,

M.-P., Choquet, P. (2014) ACS Applied Materials and Interfaces, 6 (6), pp.

4115-4125. [2] Khetan, V., Valle, N., Duday, D., Michotte, C., Mitterer, C.,

Delplancke-Ogletree, M.-P., Choquet, P.  (2014) ACS Applied Materials and

Interfaces, 6 (17), pp. 15403-15411. [3] R. Aninat, N. Valle, D. Duday, P. Choquet,

Corrosion Science, 111 (2016) 454-466.
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