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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka ocHOB ¢GOpPMyBaHHS HAATBEPAUX HAHOCTPYKTYPHUX 0araTOKOMIIOHEHTHMX IIOKPUTTIB 3 BHCOKUMH (Pi3uKo-

MeXaHIYHMMU BJIACTUBOCTSIMU

Hasga po6oTH (aHrJ1)

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

Pedepar (yxp)

O6'exTOM mocimXkeHHs € Qi3nyHi IPOLECH i SIBUILA, TIOB'I3aHi 3 HAHOCTPYKTYPOIO 6araTOKOMIIOHEHTHHUX TIIBOK Ha OCHOBi NDN,
Nb-Si-N, Nb-Al-N, Ti-Si-N, Ti-Hf-Si-N i TiIN-MoN n1s cTBOpeHHsI 3HOCOCTIMKHX i 3aXMCHUX TIOKPUTTIB. [IpeiMeT nociaKkeHHs -
(isuKo-mexaHiuHi, Pa3oBO-CTPYKTYpHi, TPUOOJIOTUYECKUE i CYOCTPYKTYPHOro BacTuBOCTi MOKPUTTIB NDbN, Nb-Si-N i Nb-Al-N,
Ti-Si-N, Ti-Hf-Si-N i TiN-MoN oTpumaHux npu pi3HUX (i3UKO-TEXHOJIOTIYHUX YMOBax. MeTa poOOGOTHM - BHUBYUTU BIUIMB
napameTpiB OTPUMaHHS 6araTOKOMIIOHEHTHHX HAaHOCTPYKTYPHUX IIOKPUTTIB Ha iX BJIACTUBOCTI, IPOBEAEHHS (Ha30BO-
CTPYKTYPHOTO aHajli3y MOKPUTTIB, BUMIPIOBaHHSI TBEPIOCTi, MOLYJsl MIPY>KHOCTI Ta iHIIMX MApaMETPiB 3 TEOPETUYHUM OIHACOM
B32€MO3B'SI3KiB MDXK HUMU 32 JONOMOIOI0 MEPIIONPUHIUIIHUX PO3PAXYHKIB METOJOM MOJIEKYJISIPHOI AMHAMIKA. Y MpeACcTaBleHil
pOOOTi HaBOOATHCS PE3YJbTAaTH BUBYEHHS (PA30BO-CTPYKTYPHOTO CTaHy, BJACTUBOCTEN, pPO3MipiB HaHO3€pEH, TBEPHAOCTi i
MikpoHanpyr B HaHoKoMIto3uTHUX NbN, Nb-Si-N i Nb-Al-N, Ti-Si-N, Ti-Hf-Si-N i TiN -MoN mniBkax. BusiBieHo, mo miiBku NbN
MaloTh JBO(a3Hy CTPYKTYPY HaHOKOMIIO3UTY, O cKiajgaeTbes 3 ?-NbN (ctpykrypuumii Tun NacCl), i ?'-NbN. V pasi nnisok Nb-Si-
N, B HUX TaKOX yTBOPIO€ThCA Pasda ?-NbN, sika 06BosikaeTbcst amopdHOi Ppa3zoro Si3N4.

Pedepar (aHr1)

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-Al-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 ?-
NDbN (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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and mechanical properties
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Tanyss 3acrocyBanns: 34.10.0. 74.20.1, 80.21.2

Onuc npogykuii (ykp): [IpoBeneHi HayKOBi AOCTIIKEHHS! OTPUMAHNX HAHOKOMITO3UTHUX NMOKPUTTIB Ha ocHOBI NDN, Nb-Si-N Ta
Nb-AI-N, Ti-Si-N, Ti-Hf-Si-N Ta TiN-MoN, i ix BapiaHTiB Ta BCTaHOBJIEHI 3aKOHOMipHOCTi (OpMYyBaHHS MOKPUTTIB. [IpoBeeHi
HayKOBi gocifkeHHs (pa30BOro CKiIay, CTeEXioMeTpii, TEKCTYpU Ta HANPyT OTPUMAHUX 6araTOKOMIIOHEHTHUX HAHOKOMIIO3UTHUX
nokputTiB Ha ocHOBi NbN, Nb-Si-N ta Nb-Al-N, Ti-Si-N, Ti-Hf-Si-N ta TiN-MoN Ta BcTaHOBJIE€H]i 3aKOHOMIpPHOCTi (OpMYBaHHS

[IOKPUTTIB. .
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