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Nano-structured multilayer composite coatings by filtered cathodic vacuum arc
deposition on cutting tools
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This paper presents an investigation into the formation of nanostructured multilayered

composite coating using an innovative Filtered Cathodic Vacuum Arc Deposition

(FCVAD), which is implemented on the VIT-2 station. This equipment has a 5 kW

source of wide beam of fast neutral molecules delivering energies up to 10 keV, a

system that generates a homogeneous plasma discharge in the PVD reactor in which

there are neither metal atoms nor ions; and, a source of metal plasma with filtration of

macro and micro particles.The investigation was carried out on samples of cutting

carbide inserts (type P30, S20, S30) which were coated using a three-layered

architecture based on Ti-TiN-(Ti1-(x+y)CrxAly)N, Zr-ZrN-(Zr1-(x+y)CxAly)N

compound. The studies of the structure and properties of the developed coatings

showed a significant improvement in the quality of the coating with well defined

nano-grain size structure between 10 and 15 nm, and the thickness of sublayers was

about 20-30 nm. More importantly no microdroplets were found in these coating. In

addition high adhesion strength of the coating to the carbide substrate was

observed.Experimental studies of cutting properties of developed coatings were

undertaken in traverse turning and face milling of low-alloyed steels and nickel alloys.

The findings of this investigation are presented here with a significant increase of the

operational tool life due to the developed coatings. A comparative study showed that

the new coatings have a superior performance over the uncoated inserta and the

counterparts commercially available on the market.
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