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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BY€HOI pagH (pa30Boi CleliaJai30BaHOi BYEHOI pazu). [164.051.03
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHUi TEXHIYHMI YHiBEpCUTET "XapKiBChKUiA

MOJIITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180

MicuesnaxomerHﬂ: 61001, m. XapkiB, Bys1. Kupnn4osa, 2
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.19.04

Tema gucepranii:
1. Hanpy>keHuii cTaH Ta CTPYKTypa iOHHO-TJIa3MOBUX KOHIEHCATIB 3 FéKCAarOHaJIbHOIO Ta Ky6iYHOIO PELIiTKOIO.

2. Stress state and structure of ion-plasma condensates with hexagonal and cubic lattice.

Pedepar:

1. O6'exT mocmimkens - ToHKi iBkY Ti, W, Ti-N. Cr-N, Ti-Cr-N toBimuHo10 1?7104 HM, ocagpkeHi MarHeTPOHHUM i
BaKyyMHO-[IyTOBUM CIIOCOOOM; M€Ta - BCTAaHOBJIEHHSI OCOOJIMBOCTEN CTPYKTYPH i HAIIPYKEHOTO CTaHy i0HHO-
I1JIa3MOBUX ILIIBOK, aHAJIi3 BIJIMBY €HEPrii YaCTUHOK, 10 POPMYIOTb KOHIIEHCAT, Ha CTPYKTYPY i ME€xaHi3M
(dopMyBaHHS 3aJIMIIKOBUX HAIIPY>KEHb; METOIU ~ PEHTIT€HOCTPYKTYPHUI aHai3, peHTreHO-PIyopecLeHTHUM
aHa’li3, eJIeKTPOHHA MiKPOCKOIIis; pPe3yJIbTaTy, HOBU3HA - BUSBJIEHI BUCOKI cTUCKatoui Hanpy>xeHHs (0,575 ['Tla), ki
HEOJHOPiTHO PO3IOfijeHi [0 TOBUYHI iOHHO-TIJIa3MOBUX IIJIiBOK, i 30i7IbIlI€eH], Y TOPiBHSAHHI 3 TAOJIMYHUMY,
NapaMeTpy PEeLIiTKU. BCTaHOBJIEHO 3B'130K MK HAIIPY’KEHUM CTaHOM, ITPOLIECOM peJlakcallil IPy>KHUX CIIOTBOPEHb
peutitky i popmMyBaHHIM TeKCTypH. [IpoaHasnizoBaHo BIJIMB CE€PEHbOI €HEPTil YaCTHMHOK, 1110 OCAIKYIOThCS, Ha
piBEHBb 3aJIMIIKOBUX HAIIPY>KEHb B IIJIiBKaX. 3allpONIOHOBAHA SKiCHA MOEJb (POPMYBaHHS 3/IMIIKOBUX HAIIPY>KEHb B
iOHHO-TIIIa3MOBUX KOHZEHCaTax. Po3po6sieHa MeTOA1Ka BUBYEHHS HANPYKEHOTO CTaHY MOHOKPUCTAJIIYHHUX i

TEKCTYPOBaHUX MaTepianiB 3 '€KCAaroHaJIbHOIO pe]_HiTKOIO, sSIKa 003BOJIsI€ OJHOYACHO BU3HAYUTU 3HAYEHHSA



MakpoHanpyxeHs ((1,(2) i mapameTpu KpUCTalIiYHOI PELIITKY, IO BiANOBiNAIOTh HEHAIIPY>)KEHOMY CTaHY (20,C0);

rasiy3b BUKOPUCTaHHS - Pi3rKa TOHKUX IJIiBOK.

2. Object of study - thin films of Ti, W, Ti-N. Cr-N, Ti-Cr-N with thickness from 1 to 104 nm condensed by
magnetron and vacuum-arc methods; aim - studying the structure and stress state of ion-plasma films, analysis of
condensed particle average energy influence on film structure and mechanism of residual stress formation;
Mmethods - X-ray structure analysis, X-ray fluorescence analysis electron microscopy; results, novelty - high
compressive stresses (0,5?5 GPa) non-uniformly distributed by thickness of ion-plasma films and lattice
parameters increased comparing to nominal ones were revealed. A correlation between stress state, lattice elastic
distortion relaxation and texture formation was determined. The influence of condensed particle average energy
on film residual stress was analyzed. The model of residual stress formation in ion-plasma condensates was
proposed. A technique for studying the stress state in single-crystalline and textured materials with hexagonal
lattice was developed, which allowedsimultaneous determination of macrostresses ((1,(2) and crystalline lattice
parameters corresponded to non-stressed crystal (ao,co); field of implementation - thin films physics.
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