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Influence of the silicon content on the structure and mechanical properties of
co-sputtered Cr-Si-N films devoted to woodworking tools
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Nowadays more and more surface treatments are needed to improve the properties of

cutting tools. Nevertheless, up to now, relatively few works have been devoted to

coatings used in wood transformation industries. Due to its excellent wear, corrosion

resistance and oxidation resistance properties, hard chromium nitride is a promising

candidate in this applications field. Recently, hardness and tribological improvements of

transition metal nitrides films have been observed by silicon addition. Cr-Si-N coatings

with various silicon contents were synthesized using a magnetron sputter deposition

system equipped with two confocal targets in a reactive atmosphere Ar-N

2

. The control

of the silicon content in the films was done by adjusting the RF power on the silicon

target and by positioning the substrate in various zones of the substrate holder

whereas the current applied to the chromium target was kept constant. Microstructural

features of these films were investigated by X-ray diffraction (XRD). Their composition

and homogeneity were determined by energy-dispersive spectroscopy (EDS) and

secondary ion mass spectrometry (SIMS) analysis, respectively. Mechanical

behaviours were measured by nanoindentation and wear tests. DC-resistivity was

estimated by using four-point probe at room temperature. The results of this work

reveal a reliable control of the silicon composition in the films. In addition,

improvements of the mechanical properties of Cr-Si-N films are also observed: indeed

hardness values superior to 30 GPa can be reached for Cr-Si-N films with [Si] > 3 at.%.

Finally, three Cr-Si-N films deposited on carbide inserts used as woodworking tools are

tested for the first time showing interesting prospects in the field of secondary wood

transformation.

Keywords
hard coatings

structure

Cr-Si-N

mechanical properties



Poster: Tribological Coatings

co-sputtering


