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1. ®azoBnii ckiap Ta PizNKO-MeXaHiuHI BIaCTUBOCTI KOMIIO3ULITHMX HAHOCTPYKTYPHUX ITOKPUTTIB Ha OCHOBI

HITPpU/IiB TYTOIJIAaBKUX METAJIiB

2. Phase composition, physical and mechanical properties of composite nanostructured coatings based on nitrides
of refractory metals

Pedepar:

1. Incepralist npucBsiueHa BUBHAUYEHHIO 3aKOHOMIpHOCTEl (OPMYBaHHS CTPYKTYPU Ta BJIACTUBOCTEN ITOKPUTTIB
cucrem Ti-N, Ti-Al-N ta Ti-Al-Y-N, ocafikeHUX 3 BUKOPUCTaHHSM HOBOTO BUCOKOIIPOLYKTUBHOTO JpKEpesa
(inbTPOBaHOI BaKyyMHO-IyroBOi I1a3Mu. ONUCaHO pO3pobiieHe IHKEPEJIO M1a3Mu 3 QibTPOM IMPSIMOJIHIHOTO
THUITy, sIKe 3a6e3redye Ha BifcTaHi 15-18 ¢Mm Bix inbTpy piBHOMIpHUIA PO3IMOAi IBUIKOCTI OCaIKEHHS IOKPUTTIB Ha
piBHi 15-20MKM /rog, Ha niameTpi 18cm. BuzHaueHo yMOBU ofieps>KaHHS TBepaux (28-36IT1a) MOKPUTTIB 3 KyOi4HOIO
crpykrypoto tuny NaCl, mo 06yMOBIIIOIOTh IOKPALEHHS TPMOOJIOTiYHUX BJIACTUBOCTEN TOKPUTTIB Ta iX CTIMKOCTI
IIO KaBiTallillHOTO Ta abpa3rBHOIO 3HOIIYBaHHS. BCTaHOBJIEHO, 110 TP MOCTIHHOMY NOTEeHLiasi 3mineHHs 1o -150B

B TIOKPUTTSIX IIEPIIEHIUKYJISIPHO ITOBEPXHI POPMYETHCS CTPYKTYPa 3 Biccio TekcTypH [111]. 3acTocyBaHHS



BHCOKOBOJIbTHOTO iMITyJIbCHOTO TIOTeHIiany 3mileHHs Ha nigkiaaani 0,5...2,5kB MpuBOAuTh 10 3MiHU OCi TEKCTypH
Ha [110] i dopmMyBaHHS OLHOPiAHOI MIKPOCTPYKTYPH IMOKPUTTS 3 MEHIIMMY 3HAUYEHHSIMU 00J1aCTeil KOrepeHTHOTO
pos3citoBaHHsI. BusBieHO, 110 TaKi CTPYKTYPHi 3MiHM 3a0€311e4yl0Th IOKPUTTSIM 3HaYHO Kpallli 3aXMCHi BJIaCTUBOCTI.
IlIupuHa i rIMbuHa HOPLKOK 3HOCY ITPU TPUOOJIOTiYHMX BUITPOOYBAaHHSIX NOKPUTTIB TiN, ocamkeHUX Ipu
iMITyJIbCHOMY NOTEHIiasi Ha HifKIaALi, B 3-4 pa3u MeHIle, HiK [TpY MOCTIHHOMY, KOe(illieHT TepTs He
301/1bLIYETHCS BIIPO/IOBK BUNIPOOYBaHb i 3aynuaeThbes Ha piBHi 0,1-0,2.

2. The dissertation is devoted to reveal of structure and properties formation mechanism of Ti-N, Ti-Al-N and Ti-
Al-Y-N coating systems, deposited with using a new high-productive filtered vacuum-arc plasma source. It was
described the plasma source developed with rectilinear type filter, which provides the uniform distribution
deposition rate of 15-20?m/h on the 18cm diameter at the 15cm distance from the filter. It was defined conditions
for obtaining the hard (28-36GPa) nitride coatings with a cubic structure such as NaCl, providing improved
tribological properties of the coatings and their resistance to cavitation and abrasion wear. It was found that at
constant potential bias up to -150V in coatings are formed the texture with the direction of an axial axis [111]
normal to the surface. Applying of the pulse bias potential with amplitudes ranged in 0.5...2.5kV region leads to a
change of the texture axis on [110] and formation of uniform coating microstructure at smaller size of coherent
scattering regions (CSR). It was revealed that such structural changes provide significantly better the coatings
protective properties. The width and depth of wear tracks at tribological tests of TiN coatings, deposited under
pulsed potential, in 3-4times less than at the constant potential, and the friction coefficient did not increase during
the tests and remains on level of 0.1-0.2.
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