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1. CTpyKTypa Ta BIaCTUBOCTI 3MilJHIOBaJIbLHMX HAHOKPUCTAJIYHUX TOKPUTTIB HA OCHOBI HITPUJIiB METAIIB,

oca/iKeHuX 3 QiNbTPOBAHOI BAKyyMHO-AyTOBOI I1J1a3MU

2. Structure and properties of strengthening nanocrystalline coatings based on metal nitrides deposited from
filtered vacuum-arc plasma

Pedepar:

1. lncepralist npucBsYeHa BUPIlIEHHIO HAYKOBOI IP0o6JieMU 11010 BUSIBJIEHHS 3arajlbHUX 3aKOHOMIpHOCTeH i
MeXaHi3MiB (pOpMyBaHHS CTPYKTYPH Ta BJIACTUBOCTEN 3MilJHIOBAJIbHUX HAHOKPUCTAJIIYHUX IOKPUTTIB HA OCHOBI
HITPUJIiB METAJIiB, 5IKi 0CAIPKYIOThCS 3 (iIbTPOBAHOI BAKYyMHO-IYrOBOI IJIa3MU. 3a Pe3y/IbTaTaMU JOCTiIKEHb
CKJIaNly, CTPYKTYPH, MEXaHIYHMX XapaKTePUCTUK, BHOCOCTIMKOCTi, TEpMidHOI CTabisIbHOCTI IBO- Ta
OaraToesieMEHTHUX [TIOKPUTTIB Ha ocHOBI HiTpuzis Ti, Al, Cr BU3HaU€HO ONTUMAaJIbHi yMOBHU 17151 GOPMYyBaHHS
IIOKPUTTIB 3 KOMIJIEKCOM BUCOKHX 3aXMCHUX BjIaCTUBOCTeN. OGI'PYHTOBAHO N€pEBAru OCaIpKEHHs IIOKPUTTIB 3
BUKOPUCTAHHSM MarHiTOeJIeKTPUYHOTO QiNbTPy MJIa3MU MPSIMOJIIHITHOTO TUIly. BCTaHOBJIEHO, 1110 3aCTOCYBaHHS

iMITyJIbCHOTO IIOTEHIjaly 3MillleHHSI KiJIoreplioBOi 4aCTOTU 3 aMILIITY[o10 1-2 kB Ta koedillieHTOM 3all0BHEHHS



imnysbcis 10-15 % nae MOXIMUBICTb POPMYBATH B TOKPUTTSX OJHOPIIHY 1IiIbHY HAHOKPUCTAIYHY CTPYKTYPY 3
nepeBakHOI0 opieHTawjelo [110] a6o [100], 3HmkeHuM piBHeM HanpyxeHs ( < 5 I'Tla ) Ta gedeKTHOCTI, 110
3abe3rnevye 3HaYHO BUIIY 3HOCOCTIMKICTb y OPIBHSHHI 3 IOKPUTTSIMHU 3 opieHTalielo [111], onepskaHUMHU [1pU
IIOCTITHOMY NOTEeHLiali. AHaJIi3yI0ThCSI 0COOINBOCTI (POPMYBAHHS CTPYKTYPH Ta BJIACTUBOCTEN MOKPUTTIB Pi3HOTrO
ckiazy. [Tpu TeopeTuyHOMY PO3IIsfi Qi3MYHMX MeXaHi3MiB POCTY MOKPUTTIB 3aCTOCOBAHO TEPMOJMHAMIYHAN
niaxin, mo 6a3yeTbcs Ha BUHUKHEHHI HeJI0KaJbHUX TEPMOIIPY>KHUX IiKiB Iif Ai€l0 ioHHOro 60Mb6apayBaHHS.
dopmyBaHHS CTPYKTYPHU, HANIPYKEHb i TEKCTYPHU B IOKPUTTSX PO3IJISAAAIOTHCS CYMICHO, SIK pe3yJbTaT
peJaKCaliiHUX IIPOLECIB y TEPMOIIPYKHOMY ITiKy, [0 HAINIpaBJI€H] Ha MiHiMi3allilo BiJIbHOI eHepril cucTemu.

2. The dissertation is devoted to solving of the scientific problem of revealing the general laws and mechanisms of
formation of the structure and properties of strengthening nanocrystalline coatings on the base of metal nitrides
deposited from filtered vacuum-arc plasma. According to the results of studies on composition, structure,
mechanical characteristics, wear resistance, thermal stability of two- and multi-element coatings based on
nitrides of Ti, Cr, Al optimum conditions for formation of coatings with a complex of high protective properties
were determined. The advantages of the coatings deposition using the magnetoelectric plasma filter of rectilinear
type are shown. It was found that the application of the pulse potential of the displacement of a kilohertz
frequency with amplitude of 1-2 kV and a pulse fill factor of 10-15% allows forming in a coating of different
composition a homogeneous dense nanocrystalline structure with an axial texture [110] or [100], a small level of
stress and defects. It is determined that such a structure provides high stability of coatings to different types of
wear. The peculiarities of synthesis and properties of coatings of various composition are analyzed. In theoretical
consideration of the physical mechanisms of coating formation, a thermodynamic approach based on the
occurrence of nonlocal thermoelastic peaks under the action of ion bombardment has been applied. The formation
of the structure, stress and texture in the coatings are considered together, as a result of the relaxation processes
in the heat peak, aimed at minimizing the free energy of the system.
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