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Contribution of in situ micro-tensile tests to the understanding of the
degradation of hard CrN-based coatings
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New economical and ecological tendencies in the industrial area yield to increase

machining speeds together with a drastic restriction of lubricant-cooling fluids. As a

consequence, the surface of coated tools has to withstand extreme conditions,

especially in terms of temperature, which can locally reach 1000°C, and severe

deformation. Simple transition metals nitrides cannot sustain such extreme conditions.

Therefore, a new generation of coating enriched in aluminium, as it is the case for

AlTiN and AlCrN, and reactive elements, such as yttrium to form CrAlYN or AlTiYN,

has been developed.The aim of this paper is to characterize the high temperature

oxidation behaviour of AlCr(Y)N coatings deposited on a tool steel, and to determine

the effect of a further deformation of the surface.Influence of the microstructure and of

yttrium incorporation is studied through a metallurgical, oxidation resistance and

mechanical approach. 3 µm-thick films were synthesized by arc-evaporation of
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 targets into a PVD random arc reactor, using a constant

evaporation intensity of 80 A. Deposition was conducted for a bias voltage applied in

the range of -30/-60 V at a deposition pressure of 3 Pa. Surface defects are observed

using SEM, TEM and quantitatively determined by electrochemistry. Evolution of

phases and microstructure with temperature is deduced from in situ XRD

measurements. Quantitative oxidation experiments are performed using a

thermobalance in dry air. Of prime interest is also the cracking behavior, investigated

at a deep-scale through a micro-tensile test machine able to be implemented into the

SEM chamber. The dynamic of the surface is got through the DIC (Digital Image

Correlation) post-treatment.Both oxidation and deformation behaviors are then

discussed in light of the films' chemistry on the one hand (Al and/or Y's effect), and of

their microstructure on the other hand.
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