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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

di3nyHi NPUHIMIIM iIOHHO-TIJIA3MOBOTO CMHTE3Yy Ta KEPYBAaHHS BJIACTUBOCTSMU HAHOCTPYKTYPHUX

CKJIaJJHOKOMIIO3ULiMHUX [IOKPUTTIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The physical principles of ion-plasma synthesis and control of the properties of nanostructured complex-
composite coatings

Pedepat yKpaiHCBKOIO:

Po3pob6seHa Ta BUrOTOBJIEHA HOBA KOMOIHOBaHa MarHeTpoHHA ioHHO-TIpoMeHeBa cucrema (MITIC), sika Bkiitoyae
[IJIAHAPHUM MarHeTPOH Ta IKEPEJIo 10HIB XOJUIIBCbKOTO TUITY 3i CHIJIBHOIO MAarHiTHOIO cucte-Mom. Cucrema
3abe3nevye He3aJIeXXHUI KOHTPOJIb €Hepril ioHiB B iHTepBasi (10-1000) eB Ta mwinsHOCTi cTpymy (0,1-10) MA /cm2
IIOTOKY iOHiB, 1[0 60MbapAye 3pOCTaloyy IJIiBKY 3i IIBUIKICTIO OCaIKeHHs 10 3 HM/C npu TUCKY rasy (0,5 5) mTopp
6e3 icTOTHUX 0OMEXXeHb 100 TUIly rady. 3a gonomororo cuctem KIIC ta MITIC cuHTe30BaHi IOKPUTTSI OKCULY Ta
nidopuny TaHrtany. JocainkeHo (isuKO-MeXaHiyHi BJIACTUBOCTI (MiKPOTBEPIiCTb Ta HAHOTBEPLICTh, MOAYJIb
IIPY>KHOCTI Ta aAre3iliHy MillHiCTb) XX IIJTIBOK Y aMOPGHONOAI6HOMY, aMOP(PHO-KPUCTATiYHOMY i
HAaHOKPHUCTaJIIYHOMY CTaHax Ta BU3BHAUEHO ONTUMAJIbHI €eHepreTUyHi yMoBU OPMYBAHHS IJIiBOK i3 HalKpalMu
(}i3MKO-MexaHIYHMMU XapaKTePUCTUKAMU. BcTaHOB/IEHNI B3a€MO3B'SI30K HEPIBHOBAaXXHOTO HArpiBy NMOBEPXHI
CHMHTE€30BaHOTO IOKPUTTS 3 MiKPOCTPYKTYPOIO Ta (i3MYHMMU BJIACTUBOCTSIMU KOHIEHCATY Ta, 6a3yI0unCh Ha LIbOMY,
PO3pO6JIEHO IPUHLMIIN LIiJIECTIPSI~MOBAHOT0 KEPYBAHHS CTPYKTYPOIO Ta BIACTUBOCTSIMU MOKPUTTIB. 17151 yMOB
MarHeTpOHHOr'0 HaHeCeHHs NOKPUTTiB Al203 3 nogaTkoBUM iOHHUM 60MOapAyBaHHSIM N100YA0BaHA €HEPreTUYHO-

CTPYKTYpHA Jiarpama CUHTe3y O- Ta 0-(as.

Pedepar aHIJIiHCBKOIO:

A new combined Magnetron-Ion Source Sputtering System (MISSS) has been developed and manufactured, which
includes a planar magnetron and a Hall-type ion source with a common magnetic system. The system provides
independent control of ion energies in the range 10-1000 eV and ion current density 0.1-10 mA /cm2, bombarding
the growing film with a deposition rate of up to 3 nm/s at gas pressure 0.5-5 mTorr without significant
restrictions on the gas type. Coatings of tantalum oxide and diboride were synthesized using CIPS and MISSS
systems. Physical and mechanical properties (microhardness, Young's modulus, and adhesive strength) of these
films in amorphous, amorphous-crystalline and nanocrystalline states are investigated, and optimal energy
conditions for the film formation with the best physical-mechanical properties are determined. The relationship
between the non-equilibrium heating of the surface of the synthesized coating with the microstructure and
physical properties of the condensate is established, and based on this, the principles of purposeful management
of the structure and properties of the coatings are developed. For the conditions of magnetron deposition of AI203
coatings with additional ion bombardment, an energy-structural diagram of o- and o-phase synthesis was
constructed.
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Ha3zga HTII ykpaiHCBKOIO: QisnyHi NprHUMIY iOHHO-TIA3MOBOTO CHHTE3Y Ta KEPYBAHHS BIACTUBOCTAMU
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