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Functionality of Ag-doped low friction nanocomposite coatings in wide
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In order to increase reliability and durability of the friction assemblers and enhance

energy efficiency of tribomechanical systems, different types of solid lubricants are

widely used worldwide. Nanocomposite coatings can combine advantages of hard

and self lubricating phases and therefore are good candidates for various tribological

applications. In the present study, metallic Ag and Ag-consisted phases were

considered as solid lubricants. The study highlights various multicomponent

nanocomposite coatings: MoCN-Ag and VCN-Ag, as well as TiNbCN‑Ag and

Ta-Si-C-N-Ag coatings. In case of VCN-Ag and MoCN-Ag coatings it was supposed

silver play a role of active component which reacts with hard matrix components at

elevated temperatures and forms lubricious phases. Contrariwise in case of 

TiNbCN‑Ag and Ta-Si-C-N-Ag coatings silver phase does not interact with hard

matrix and provide lubrication and self-healing ability in metallic state. It was shown

that a significant reduction of CoF values can be achieved either by the formation of
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O phases during high-temperature tests.

Melting of silver molybdates and vanadates was triboactivated at high temperatures

that promoted CoF 0.18 at 700 °C. In case of TiNbCN‑Ag coatings it was shown that

a relatively high amount of Ag (15 at.%) is required to provide enhanced tribological

behavior in the temperature range of 25-700 °C. Also TiNbCN-Ag coatings provided

an active oxidation protection and self-healing functionality due to the segregation of

Ag at the sites of coating’s cracking or oxidation. The Ta-Si-C-N-Ag demonstrated

extremely high oxidation and wear resistance at high temperatures due to formation of

protective nanolayer on the surface.
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