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Titanium aluminium tantalum nitride coatings have been demonstrated to have high

thermal stability at temperatures up to 950°C. It has been speculated that the high

oxidation resistance promotes their wear resistance specifically for dry machining

applications. In this work, the influence of temperature (up to 900°C) on the wear and

friction behaviour of AlTiTaN hard coatings has been investigated. AlTiTaN coatings

were obtained by DC magnetron sputtering from an Al
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target keeping the

substrate bias at -100V and the substrate temperature at 250°C. The coating

exhibited a single-phase cubic TiN structure, as identified by X-ray diffraction (XRD).

Dry sliding tests were performed by keeping the load at 2 N for various durations and

different temperatures (25, 700, 800 and 900°C). At room temperature, abrasion

leading to surface polishing was observed. At temperatures ≥700°C, the tests

revealed abrasion and tribo-oxidation as most prominent wear modes. Along with the

preferred wear modes, ploughing, micro-cutting and fragmentation are also suggested

as possible wear mechanisms. At 700 and 800°C, the oxide scale formed by slow

tribo-oxidation reduced the wear rate of the coatings compared to room temperature.

Further, the increase in temperature up to 900°C increased the wear rate due to

enhanced tribo-oxidation of the coating. The friction coefficient was found to decrease

from 0.9 to 0.5 with temperature increasing from 700 to 900°C due to the formation of

oxide scales, which reduce adhesion of asperity contacts, resulting in lower friction.

In summary, a parallel between oxidation and wear mechanisms was established

using different characterisation techniques such as XRD, stylus surface profiling,

dynamic secondary ion mass spectrometry, scanning electron microscopy,

energy-dispersive X-ray spectroscopy and optical microscopy for AlTiTaN hard

coatings.
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