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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0220U002020

Jep>kaBHUH peecTpaniliHuI HOMeP: 0118U002044

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 10-02-2020

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eramy: V3arasbHeHHS MOKJIMBUX CTPYKTYPHUX CTaHIB IIPY HEPiBHOBKHUX YMOBAX iOHHO-T171a3MOBOTO

Mo 1(piKyBaHHS [IOBEPXHI
IToyaTok eramy: 01.2019
3akiHyeHHs eTamy: 12.2019

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (abo ITIB ¢izuyHOi 0c00H): HauioHanbHuil TexHIYHMIA

yHiBepcuTeT "XapKiBCbKUM MOJITEXHIYHUN iHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: (057) 70-76-435

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo;pxeum:: npoct. [Tepemory, 10, m. Kuis, KuiBcbka 061., 01135, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuyHHi 06car ¢piHaHCYyBaHHS (THC. IPH.): 870




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka Marepiasio3HaBYMX OCHOB BUKOPUCTAHHS BUCOKOIIPOLYKTUBHUX iOHHO-T171a3MOBUX T€XHOJIOTIN J1s1

TPbOXPiBHEBOI IH)KEHEPIi NOBEPXHI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of material science basics of applyingf high-performance ion-plasma technologies for three-level

surface engineering

Pedepar yKpaiHCBKOIO:

O6'exT gocigxkeHHs - OyHAamMeHTasbHi npouecu GopMyBaHHs (PazoBOro i HanpyxeHo-1edOPMOBAHOTO CTaHIB,
€JIEMEHTHOTO PO3IOily, CTPYKTYPH Ta (Pi3UKO-MaxaHiYHMX XapaKTePUCTUK M1 TPbOX THUIIIB iOHHO-T1JIa3MOBOTO
MoaudiKyBaHHS Ha pi3HUX PiBHAX. MeTa po60Tu Po3po6Ka HayKOBUX MaTePiajlo3HaBUUX OCHOB CTPYKTYPHOI
iHXXeHepil 1715 TPbOX THUIIIB HOBITHIX BUCOKOIHTEHCUBHUX i0HHO-TIJIa3MOBHX TEXHOJIOTIN MOaU(iKyBaHHS IIOBEPXHi
Ha Pi3HUX PiBHSX (OCHOBA 0€3 3MiHM TOBIIMHU, OCHOBA 3 [IPUPOIIEHHSIM TOBLIMHY Ta 3MiHa TOBIIMHU 32 PaxyHOK
HAaHECEHHS 6araToeJeMEeHTHOIO IIOKPUTTSI) 111 OTPUMAHHS BUCOKIX MEXaHIUHUX BJIACTUBOCTEH, SIKi € KDUTUUHUMU
1151 [IpaLe3JaTHOCTI MaTepiaiB IpY iX BUKOPUCTAaHHI B 3araJibHOMY Ta CllelliaIbLHOMY MAlIMHOOYAyBaHHI. MeTonn
IOCTiIKeHb - METOJIM PEHTIeHiBChbKOi JudpakToMeTpii, pacTpoBa Ta IIPOCBiuyBajbHA €J1eKTPOHHA MiKPOCKOITisl
BHICOKOT'O PO3IiJIeHHsl, pEHTTeHO(DJIyOpeCLIeHTHUI eJIEMEHTHUI aHasli3, BUMipIOBAaHHS MillHEBUX Ta (Pi3HKO-
MEXaHIYHUX BJIACTUBOCTE. 3alIpOIIOHOBAHO MOSICHEHHS NIPOoLeciB (pazoyTBOpeHHs NOKpUTTIB pu MJJO - 06pobLi
B JIY>)KHO - CHJIIKATHOMY eJIeKTpoJIiTi. [TokazaHo, 110 J1s1 IPaKTUYHOTO BUKOPUCTAHHS CJIifl 00MpaTH Ti Jieryioyi
€JIEMEHTH, SIKi BIUIMBAIOTh HA JiecTabisizaniio ~Al203, mo 3abesnevye yrBopeHHs ¢asu -Al203 (kopyHp). Ha
nepmomMy piBHI Mogu@ikalii noBepxXHi I0Ka3aHo, M0 HAsIBHICTh Y MiKPOCTPYKTYPI 3pasKiB 3i cTasli nics
KOMILJIEKCHOTO iOHHOTO a30TyBaHHS i3 3aCTOCYBaHHSIM rapTyBaHHS Ta BiAiNlycKy (asu, pa3oMm i3 3HAYEHHSIMU
TBEPJOCTi [1pY IIIMOVMHHOMY a30TYBaHHI € JOCTATHIM [1J11 BUCOKUX €KCILTyaTaliiHUX BJIACTUBOCTEN MaTepiany
(BCOKOI yHapHOi B'I3KOCTi B IO€HAHHI JOCTaTHBO BUCOKOIO TBEPAICTIO). BcTaHOB/IEHO, 1110 [TOAAYa
BYCOKOBOJIbTHOTO iIMITyJIbCHOT'O TIOTEHIIialy 3MillleHHS [MiABUINY€E PYXJIUBICTh YACTUHOK i IPU3BOLUTD 10
pesnakcaniiaux npotecis. OcTaHHe 3abe3eydye 3HIKEHHS! POCTOBUX Hallpy>KeHb CTUCHEHHS i pa3opieHTallilo
3€pEH-KPUCTAJIITIB [IPA MAJIOMY IIOCTIHHOMY ITOTeHLjasi 3cyBy. [IpoBeieHO aHasli3 IPUYMH CTPYKTYPHUX 3MiH, L0
CIIOCTEPIraloThCs B OKPUTTSX HITpUIy TUTAHY, HITPUAIB 6araToeJeMEeHTHUX Ta 6araTomapoBUX KOMIIO3UTIB Ha ixX
OCHOBI, I'PYHTYIOUMCh Ha M€XaHi3Mi (POpMyBaHHS I0BEPXHEBHUX 1IaPiB BaKyyMHO-IyTOBUX IIOKPUTTIiB B yMOBax

IMIUTaHTALiTHUX IPOLECIB, CTUMYJIbOBAHUX [10[1a4€10 HETATUBHOTO NIOTEHLIAJY HA MiTKIAIKY.

Pedepar aHIJ1iiCBKOIO:

Object of research Fundamental processes of formation of phase and stress-strain states, elemental distribution,
structure and physical-mechanical characteristics for three types of ion-plasma modification at different levels.
The purpose of the work: Development of scientific material science bases of structural engineering for three
types of newest high-intensity ion-plasma technologies of surface modification at different levels (basis without
thickness change, basis with thickening and thickening due to the application of multi-element coating) for
obtaining high mechanical properties that are critical for the efficiency of materials in general and special
engineering. Methods of research - methods of X-ray diffractometry, raster and transmission electron microscopy
of high-resolution, X-ray fluorescence elemental analysis, measuring the strength and physical-mechanical
properties. The explanation of the processes of coatings phase formation at MDO - treatment in alkaline - silicate
electrolyte is offered. It has been shown that for the practical use, those alloying elements that influence the
destabilization of -Al203, which provide the formation of the -Al203 (corundum) phase, should be selected. At the
first level of surface modification, it is shown that the presence in the micro-structure of samples of steel after
complex ion nitriding with the application of tempering and tempering of the phase, together with the values of



hardness at deep nitriding is sufficient for the high performance properties of the material (high impact toughness
combined with high enough hardness). It is established that the supply of high-voltage pulse bias potential
increases the mobility of particles and leads to relaxation processes. The latter provides a reduction in the growth
compression stresses and rasorientation of the crystalline grains at a small constant bias potential. The causes of
structural changes observed in titanium nitride coatings, nitrides of multielement and multilayer composites based
on them are analyzed based on the mechanism of formation of surface layers of vacuum-arc coatings under
conditions of implantation processes stimulated by the supply of a negative potential to the substrate.

Impexc YIK: 539.4:620.2, 621.793.1; 620.17: 620.18

Koau TemaTHYHHUX PYOpPHK: 30.19.57
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InenTudikarop ORCID ID:
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VIII. HaykoBa (HayKoBO-TexHi4yHa) npoayKuis (HTII)
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X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
AHpnpeeB AHartouiiii OnaHacoBUY
Bapmin OsnekcaHzp €BreHoBUY
I'purop'eBa CsiTsiaHa BikTopiBHa
Jpo6eniok Tamapa IBaniBHa

JKanpko Mapis OnexkcangpiBHa
3eneHcbKa ['anvna IBaHiBHA
Knimenko Bosogumup OsiekcaHZpOBUY
Kuszes Cepriit AHaTOIINOBUY
KpuBo6ok Haranis AHaTosiiBHa
Meinnexos Anapin OsekcanapoBuy
[ToctenpHuk 'anna OnekcanapiBHa
[Tinuyk Haranig BonogumupisHa
CaranpamHikos IOpiit €BreHoBUY
Ceparok IpuHa BitasniiBHa

Cy660Tin Osnexkcanap Bonoaumuposud
Cy660TiHa Banepis BanepiiBHa
Tepneupkuit Onekcanap CemeHoBUY
denopenko 'anHa AHaTostiiBHA
Yynses Oner Mukosainosnd
[lleByeHko CBiTs1aHa MuxaniBHa

[MHangep BanentuH BonogyuMuposud

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

Peectpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIIOBiZaJIbHUM 32 pe€eCTpallilo HayKOBOi
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