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AlCrN/VN nanolayered thin films synthesized by cathodic arc deposition for
high-temperature friction reduction
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In recent years, the application of AlCrN-type coatings in processes which involve

attrition, chipping and/or cracking due to the impacts, such as the industrial metal

forming, has increased. The cutting edge of coated tools may exceed 1000°C,

therefore the oxidation resistance is a very important issue. The oxidation resistance

and high temperature mechanical properties of AlCrN are improved comparing with

other ternary nitride such as AlTiN. In order to increase the tribological properties of

the coating, nanolayered coatings containing vanadium are an interesting solution. A

promising approach towards the reduction of friction forces is the application of

self-lubricating coatings for dry machining applications. As a matter of fact, when

vanadium-based coatings are submitted to high loads and temperature conditions, the

formation of the so-called Magnéli-phases is induced. Due to the high number of

crystallographic shear planes and a partially low melting temperature, these

vanadium-based Magnéli-phases allow the reduction of friction coefficient (µ<0.1) at

high temperature (~ 800 °C).In this study, AlCrN/VN nanolayered coatings were

prepared by vacuum cathodic arc deposition (CAD). The mechanical properties were

studied by varying the bilayer period and the deposition temperature. The former is

believed to allow the hardness evolution and the latter to tailor the residual stresses,

respectively.
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