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Tema guceprauii:
1. CTpykTypa Ta MexaHiyHi BJIaCTUBOCTi iOHHO-TIJIa3MOBUX IMOKPUTTIB Ha 0CcHOBI TiN 3 mo6aBkamu Zr, Si, Al

2. Structure and mechanical properties of ion-plasma coatings based on TiN with additions of Zr, Si, Al

Pedepar:

1. Incepralist IpUCBAYEHA BUSBJICHHIO 3aKOHOMIPHOCTEN (POPMYBaHHS CTPYKTYPH B BAKYYMHO-AYTOBUX Ta
MarHeTpoHHUX NOKpUTTIX cuctem Ti-N, Zr-N, Ti-Zr-N, Ti-Zr-Si-N, Ti-Zr-Al-N Tta Ti-Al-Si-N, a Takox
BCTaHOBJIEHHIO 3B'S13KiB MiX [TapaMeTPaMy CUHTE3Y, CKJIAJIOM, CTPYKTYPOIO, MEXaHIYHMMU BJIACTUBOCTSIMU
IIOKPUTTIB Ta CTabiIbHICTIO iX XapaKTEePUCTHUK [0 il BUCOKOi TeMIIepaTypy Ta iOHHOTO ONpOMiHEHHs. BusHaueHo
iHTepBaIM KOHLEHTpallil KOMIIOHEHTIB Ta IAPAaMETPU OCAIKEHHS IIPU SIKUX B TOKPUTTSIX (POPMYETHCS OIUH 3 TPhOX
CTPYKTYPHHUX TUIIiB: HAHOKPUCTA/IiYHUI 3 0JIHO(DA3HOIO CTPYKTYPOIO HA OCHOBI Ky6iYHOTO HITpUAY (CTPYKTYPHUIA
tun NaCl); HAHOKOMITO3UTHUH, IO CKJIaAA€ThCS 3 HAHOKPUCTAJIB KyOi4HOIO HiTpUy B oTo4yeHi amopdHoi Ppasy;
amop(@HUIi. 3a LONIOMOroK po3p0o06IEHOI METONUKMA HAHOIHAEHTYBAHHS TOHKUX TBEPIUX MOKPUTTIB 3
BUKOPUCTaHHAM IpucTaBKu CSM II0Ka3aHo, 10 MEXaHiuHi BIaCTUBOCTI OJlepPyKaHMX I0HHO-T171a3MOBUX IIOKPUTTIB

BM3HAYAIOTHCS iX CTPYKTYPHUM TUIIOM. Halibinbiry TBEpAiCTh MaloTh HAHOKOMIIO3UTHI IIOKPUTTS 3 MQJIUM BMiCTOM



amopdHoi a3y, a HallMeHIy - IOKPUTTS 3 aMOP(PHOIO CTPYKTYPOIO. METOOM BaKyyMHO-AyTOBOTO OCAPKEHHS
oznepskaHi TBepAi (35-45I'Tla) moxkputts (Ti, Al)1?xSixN pisHOro CTPyKTYpPHOTO TUITy 3 BUCOKOIO TEPMIYHOIO

CTa0iIbHICTIO.

2. The thesis is devoted to revealing of laws of formation of the structure in the vacuum-arc and magnetron
coatings of Ti-N, Zr-N, Ti-Zr-N, Ti-Zr-Si-N, Ti-Zr-Al-N and Ti-Al-Si-N, and determines links between the
parameters of synthesis, composition, structure, mechanical properties of coatings and the stability of their
characteristics to high temperature and ion irradiation. Determined concentration range of components and
parameters of deposition in which in coatings are formed three structural types: single-phase nanocrystalline
structure on the basis of cubic nitride (structural type NaCl); nanocomposite consisting of cubic nitride
nanocrystals as surrounded by an amorphous phase; amorphous. By using developed nanoindentation technique
and the console CSM for thin hard coatings showed that the mechanical properties of the ion-plasma coatings are
determined by their structure type. The highest hardness has nanocomposite coatings with low concentration of
amorphous phase, and the least - coatings with amorphous structure. By vacuum-arc deposition obtained hard
(35-45GPa) coatings (Ti, Al)1-xSixN with different structural type and high thermal stability.
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