
Poster: Multilayer and Nanocomposite films

Tuesday, September 14, 2010

PO2022

How to manage the nanostructure of some nitrides films: example of four
transition metals Cr, Ti, Nb and Fe.
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Transition metal nitrides can be easily synthesized by physical vapour deposition (PVD)

processes. This ability, together with high hardness values, makes them ideal

candidates for applications in which a strong resistance is needed, such as in the

cutting tools industry. These nitride coatings have evolved apace, owing to the

nanocomposite trend and optimal silicon enrichment. This "nanocomposite structure" -

actually a nano-distribution of different ceramic phases - led to a huge functional

improvement that goes from hard TiN coatings to super-hard, oxidation-resistant,

low-friction, complex nitride coatings.

The goal of this study is to compare the evolution of the structure - and its

consequences on the hardness and the oxidation resistance of the films - of four

transition metal nitrides as a function of the deposition process and parameters and of

the silicon content. The selected metals are titanium, chromium, iron and niobium. The

first two are already known as nitrides for their efficiency, whereas the last two have, to

date, scarcely been studied. Such a variety of metals provides us with a wide range of

answers to silicon enrichment and the possibility to understand how the deposition

parameters allow us to achieve the expected, highly-resistant, nanocomposite

structure.

SEM and EDS were used to determine the composition of the coatings. The structure

evolutions were studied by XRD, showing various results according to the studied

nitride. Changes in the main orientation, shifts of the peaks in one direction or the

other, or broadening of the peaks were observed. The nanostructure of each nitride is

then discussed together with its strong influence on the main properties of the coatings.
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