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Structure and properties of (Ti,Cr,Nb)CN and (Zr,Al,V)CN coatings  deposited on
nitrided high-speed steel by cathodic arc method 
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The duplex processes, consisting of plasma nitriding followed by the deposition of thin

films, have been proved to be one of the most significant technological advances in

industrial applications of hard coatings, leading to superior performance and increased

service life of the coated parts and tools.

The aim of this work is to investigate the characteristics of two complex carbonitrides

hard coatings, namely (Ti,Cr,Nb)CN and (Zr,Al,V)CN, deposited by duplex technology

on high-speed steel (HSS) substrates. Both the nitriding treatment and the film

deposition were performed in a cathodic arc unit, alternatively equipped with Ti+Nb and

Cr or Zr and Al+V cathodes. The nitrided layers, prepared under two different nitriding

regimes, were characterized for microhardness depth profiles and phase composition,

while the deposited films were analyzed in terms of elemental and phase composition,

chemical binding state, texture, hardness and adhesion. To appreciate the benefits of

the duplex technology as compared to simple plasma nitriding or film deposition, friction

and wear resistance of the nitrided layers and of the films deposited on untreated and

treated HSS samples were comparatively investigated.

The nitrided layers exhibited surface microhardnesses and thicknesses up to about

1420 HV

0.02

 and 60 μm, respectively, whereas for the deposited films, hardness and

thickness values in the ranges 32 - 35 GPa and 5 - 6 μm, respectively, were measured.

In the nitrided, layers, ε - Fe

2-3

N and γ' - Fe

4

N phases were identified. For both

(Ti,Cr,Nb)CN and (Zr, Al,V)CN coatings, slightly substoichiometric compositions were

found. The films also exhibited fcc solid solutions with (111) preferred orientations,

specific to the coatings deposited by arc plasma method.

The tribological tests revealed a better wear behavior of the coatings prepared by the

duplex technology as compared to the only nitrided or coated plain samples.
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