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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of bases forming multicomponent nanostructured superhard coatings with high physical and
mechanical properties

Pedepar yKpaiHCBKOIO:

O6'ekTOM JOCIiKEHHS € (Pi3N4Hi IPOoLIecy i BUILA, NTOB'A3aHi 3 HAHOCTPYKTYPOIO 6araTOKOMIIOHEHTHUX IJ1iBOK Ha
ocHoBi NbN, Nb-Si-N, Nb-Al-N, Ti-Si-N, Ti-Hf-Si-N i TiN-MoN 1711 cTBOpeHHS 3HOCOCTIMKUX i 3aXMCHUX
nokpurriB. [IpeameT gociifkeHHs - PisuKo-MexaHivyHi, pazoBO-CTPYKTYpPHi, TPUO0IOrHYeCKre i CyOCTPYKTYpHOTO
BrnactuBocTi MOKpUTTiB NbN, Nb-Si-N i Nb-Al-N, Ti-Si-N, Ti-Hf-Si-N i TiN-MoN oTpuMaHux ripu pisHux $izuko-
TEXHOJIOTIYHUX YMOBaX. MeTa po60Ty - BUBUMTH BILJIMB [IapaMeTPiB OTPMMaHHs 6araTOKOMIIOHEHTHUX
HAaHOCTPYKTYPHHUX ITOKPUTTIB HA iX BJIACTUBOCTI, NPOBeNEHHS (Pa30BO-CTPYKTYPHOTO aHaJIi3y MOKPUTTIB,
BUMIPIOBaHHS TBEPIOCTI, MOLYJISl IPY>KHOCTI Ta IHIIMX NIapPaMETPIB 3 TEOPETUYHUM OIMCOM B33a€MO3B'3KiB MK
HMMH 32 JOIIOMOTOI0 [1epUIONPUHLUUIIHUX PO3PAXyHKIB METOJOM MOJIEKYJISIPHOI AMHAMIKY. Y IIpefcTaBieHiil po6oTi
HaBOJSITbCS Pe3yJIbTaTU BUBYEHHSI (Pa30BO-CTPYKTYPHOI'O CTaHy, BJIACTUBOCTEN, pO3MipiB HAHO3EPEH, TBEPIOCTI i
MikpoHanpyr B HaHOKOMIIO3UTHUX NbN, Nb-Si-N i Nb-AI-N, Ti-Si-N, Ti-Hf-Si-N i TiN -MoN niBkax. BusiBneHo,
o miBku NDN MaioTh gBodasHy CTPyKTYpPy HAHOKOMIIO3UTY, 110 cKilanaeTbes 3 ?-NbN (ctpyktypuuii tum NaCl), i
?'-NbN. ¥ pasi nziBok Nb-Si-N, B Hux TakoxX yTBOproeThcs Paza ?-NbN, sika 06BoJlikaeTbcst aMop@HOi pazoro Si3N4.

Pedepar aHIJ1iHCBKOIO:

The object of investigation is natural processes and phenomena associated with the nanostructure-based
multicomponent films NbN, Nb-Si-N, Nb-Al-N, Ti-Si-N, Ti-Hf-Si-N and TiN-MoN and wear to create protective
coatings. Subject of research - the physico-mechanical, phase-structural and substructural tribological properties
of the coatings NbN, Nb-Si-N and Nb-AI-N, Ti-Si-N, Ti-Hf-Si-N and TiN-MoN obtained at different physical and
technological conditions. Purpose - to study the influence of parameters produce multicomponent nanostructured
coatings on their properties, conducting phase-structural coverage analysis, measurement of hardness, elastic
modulus and other parameters c theoretical description of the relationships between them using ab initio
calculations of molecular dynamics method. In the present paper we present the results of a study of phase-
structural state, properties, size of nano-grains, hardness and microstrain in the nanocomposite NbN, Nb-Si-N
and Nb-AI-N, Ti-Si-N, Ti-Hf-Si-N and TiN -MoN films. It is found that the films have a biphasic NbN
nanocomposite structure consisting of ?-NbN (structure type NaCl), and ?'-NbN. In the case of films, Nb-Si-N, are
also formed in the phase ?-NbN, which is enveloped by an amorphous phase Si3N4.
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