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Statement of the Problem: Functional properties of single-layer and multicomponent coatings in different aggressive media 
are minimal. Recently, there has been a great interest to the possible use of multilayer coatings for increasing the wear and 
corrosive properties of cutting tools and friction pairs.

Purpose: The purpose of this study is to investigate the dependence of wear, corrosive, physical and mechanical properties of 
multilayer coatings on their structure, phase and elemental composition, and to develop multifunctional multilayer coatings 
and their optimal technology. 

Methodology & Theoretical Orientation: Multi-layer coatings based on TiN, ZrN, Ti1-хAlxN, and TixZr1-хN layers were 
deposited by various methods: magnetron sputtering, CAE and the combination of these methods. Тhe methodology of studying 
the phase and elemental composition, texture, microstructure of coatings, as well as the methodology of electrochemical, 
mechanical and wear tests are described in.

Findings: Multifunctional multilayer coatings with the synergistic effect of stoichiometric layers and technologies of their 
deposition have been developed. The common feature of all interleaved nanostructured layers is their high physical and 
mechanical properties. Individual functionality of layers: The layer with the maximum value of cubic phase, ZrN, exhibits the 
greatest anodic dissolution inhibition in 5% NaOH; two interleaved layers with the maximum value of cubic phases, ZrN and 
TiN, - the greatest corrosion resistance and protecting effect for tool steel and hard alloy in 3% NaCl and 5% NaOH and two 
interleaved layers Ti1-хAlxN and TixZr1-хN with maximum value of phases Ti3Al2N2 and TiZrN2, respectively - the greatest 
thermodynamic stability and wear resistance.

Conclusions & Significance: The achieved corrosion inhibition efficiency in 3% NaCl is over 2500 times, and in 5%NaOH - 
over 3000 times. The current inhibition in the passive state in 3% NaCl is 2500 times and in 5% NaOH -2000 times. The best 
collection of wear, physical and mechanical properties is f=0.2, H=36 GPa, E=358 GPa, We=76%.
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