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IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo;pxeum:: npoct. [Tepemory, 10, m. Kuis, KuiBcbka 061., 01135, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka HayKOBUX OCHOB CTPYKTYPHOI iHXXeHepii BaKyyMHO-I1JIa3MOBUX 6araTolmapoBuX HaATBEPAUX 3aXUCHUX

[TIOKPUTTIB.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of scientific bases of structural engineering, vacuum plasma multilayer superhard coatings.

Pedepar yKpaiHCBKOIO:

O6'exT nocnimkeHHs - QyHIaMeHTasnbHi Ipouecy (GOPMyBaHHS CTPYKTYPHOTO CTaHy Ta MOKJIMBOCTI CIIPSIMOBAaHUX
110ro 3MiH B 3aJI€)KHOCTI Bifl yMOB Oflep>KaHHSI Ta IIOCTKOHAEHCALiiHOI TepMO-pafialiiiHoi o6pobku. MeTta poboTtu -
BCTAHOBJICHHS] OCHOBHUX (PAKTOPIB BILJIMBY HA CTPYKTYPHUI CTaH i (pi3MKO-MexaHiuHi BJIaCTUBOCTI HAHOIAPOBUX
6araTonepiogHMUX HITPUAHUX MOKPUTTIB HA OCHOBI NEPEXiTHNUX MeTaliB.. MeTOIM NOCiIKEHDb - paCTPOBa Ta
IIPOCBiYyBaJIbHA €JIEKTPOHHA MIKPOCKOIIisl BUCOKOTO PO3iJIeHHS], METOAM PEHTTeHiBCbKOI 1udpaKkToMeTpii,
pPeHTreHOo(IyOpeCLIeHTHUI eJIeMEHTHUI aHasli3, BUMiPIOBAaHHS MillHEBUX Ta €J1eKTPOQIi3UYHUX BJIACTUBOCTEN.
[TokasaHo, 0 KEPYIOUYU CTPYKTYPHUM CTaHOM (CTPYKTYpPHA iHXXeHepist) MOXKHA JOCATTU HEOOXiTHUX
(PYHKIIOHATIbHUAX XapaKTEPUCTUK 6araTomapoBUX MOKPUTTIB, @ TAKOX X BiITBOPIOBAHOCTI, 110 Ay’K€ BasKIMBO OJIS
IIPOMUCJIOBOTrO 3aCTOCYBaHHS po3po6oK. JlocinkeHo 6araromaposi nokputts cucrem CrN / MoN, CrN / ZrN,
CrNTiN a takox cucremu MeIN-Me2N / MelMe2 (ne Me - Cr, Ti, Zr, Mo). Bcranossneno ¢popmyBaHHs (a3 3
Ky6i4YHOIO KPUCTAJIIYHOIO PEIIBITKOIO B HEPIBHOBRXKHUX YMOBAX IIPU BAKYYMHO-IYTOBOMY METO/i OTPMMaHHSI.
[Topaya HeraTMBHOrO NoTeHLjany 3mimeHHs -200B B MOHOHITpUIAX MPU3BOIUTE [0 IIE€PEBAKHOTO YTBOPEHHS
TEKCTYPU KPUCTaJITIB 3 Biccto [111]. YTBopeHHs ToHKuUX (6113bK0 10 HM) MeTajleBUX MapiB IIPU3BOJUTD [10
3MEHIIEHHs BOCKOHaNoCTi TekcTypu [111] i popmysanns tekcrypu [100]. Lieit edekT nos'sa3yr0Th 3i 3MiHOIO
HaInpyeHo-1edOpPMOBAaHOI0O CTaHy HITPUIHUX mapiB. BusHaueHo, o0 KOMITO3ULIilHi 6araTonepiogHi MoKpUTTs
MeIN-Me2N / Mel-Me2 MaloTh BEJIMKY TBEPIICTb i BEJIMKY CTiliKicTh B [1opiBHSHHI 3 MeN / Me. [lns
6araTornepiogHuX CUCTEMHU 3 IeMIPyrounMU MeTaneBumMu mapamu - ZrN-CrN / Zr-Cr, oTpuMaHi HagTBepAi

IIOKPUTTA 3 TBepicTIO 46 [Tla.

Pedepar aHIJIiHCBKOIO:

Object of research - fundamental processes of structural condition formation and the possibility of directional
change depending on the preparation conditions and post-condensation thermal radiation treatment. The aim of
the work - to establish the main factors of influence on the structural state and the physical and mechanical
properties of nano-layer multi-period nitride coatings based on transition metals.Research methods - scanning
and transmission electron microscopy of high-resolution, X-ray diffraction methods, X-ray fluorescence elemental
analysis, measuring the strength and electrical properties. It has been shown by controlling the structural state
(structural engineering), it is possible to achieve the required functional characteristics of multilayer coatings, as
well as their reproducibility, which is very important for the industrial application of developments. Multilayer
coatings of CrN / MoN, CrN / ZrN, CrNTiN and MeIN-Me2N / MelMe2 systems (where Me-Cr, Ti, Zr, Mo) have
been investigated. The formation of phases with a cubic crystal lattice under nonequilibrium conditions is
established under the vacuum arc method of production. The supply of a negative bias potential of -200V in
mononitrides leads to the predominant formation of texture of crystallites with the [111] axis. The derivation of thin
(about 10 nm) metal layers leads to a decrease in texture perfection [111] and texture formation [100]. This effect is
associated with a change in the stress-strain state of nitride layers. It is determined that the compositional
multiperiod coatings MeIN-Me2N / Mel-Me2 have greater hardness and greater stability in comparison with MeN
/ Me. For a multi-period system with damping metal layers - ZrN-CrN / Zr-Cr, superhard coatings with a
hardness of 46 GPa were obtained.

Impekc YIK: 621.793.1, 621.793.1
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