O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1IKOBHI HOMeP: 0421U103412
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 22-09-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlosa TersHa BitaniiBHa

2. Loza Tetiana V.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crieniaIbHOCTI: 05.03.07

Ha3zBa HayKoBoi creniaibHOCTi: [Tponecu GisnKo-TexHiYHOi 06POGKH

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jlara 3axHcTy: 17-09-2021

CreniaJIbHICTD 3a OCBITOIO: PO6OTOTEXHIUHI CCTEMU Ta KOMILJIEKCH

Micue po6oTH 3400yBava: HaujoHnanbHuii aepokocMmivnmii yHiBepeutet im. M. €. )KyKOBCHKOTO "XapKiBChKHiA

aBialifiHMM iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micue3Haxoa>KeHHS: Bys. Ukanosa, 6yz. 17, M. XapkiB, XapKiBCbKuii p-H., XapKiBcbka 0671, 61070, Vkpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYUEHOI pagH (Pa30Boi Cleliai30BaHOi BYEHOI pazu): [l 64.062.04

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil aepoKOCMiuHwMii yHiBepeuTeT im. M. €.

JKykoBcbKoro "XapkiBCbKUM aBiallilHUM iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micue3Haxoa>KeHHSI: Bys. Ukanosa, 6y 17, M. XapkiB, XapKiBCbKuii p-H., XapkiBcbka 0671, 61070, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0COOH: HaujoHanbHuil aepokocmiunumii yHiBepeuter im. M. €.
JKykoBcbKOro "XapkiBCbKUM aBiallilHUI iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micue3Haxoa>KeHHS: By Ukanosa, 6y/. 17, M. XapkiB, XapKiBcbKuii p-H., XapkiBcbka 0671, 61070, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.42.47, 81.35.33

Tema guceprauii:
1. TTonepenHs MigroToBKa IIOBEPXHEBOro LIAPy i 3a6e3Me4eHHs SIKOCTi leTOHalLiHYX [TIOKPUTTIB [leTasiel aBialilHux
I BUTYHIB

2. Preliminary preparation of the surface layer and ensuring detonation coatings quality of aircraft engine parts

Pedepar:

1. O6'exT mocnifKeHHs — nmpolecy (POPMYBaHHS KOMIUIEKCY Qi3MKO-MeXaHiYHMX BIaCTUBOCTEN IOBEPXHEBUX IIAPiB
IIpU NoliepeJHbOMY OOpo0JIeHH] i ra3ofieToHaLiiTHOMY HallUJIIOBaHHI. MeTa AOoCipKeHHs — pO3p00JIeHHS
KOMILJIEKCHOI 6araTooliepaliiHoi TeXHOJIOrii, 110 BKJII0YA€ [10NePEeIHIO MiATOTOBKY I0BEPXHEBOTO LIapy 3
HACTYITHAM HAaHECEHHSIM JETOHALMHUX [TOKPUTTIB. MeTOAM AOCIIIKEHHS — 3arajibHi PiBHSIHHS MEXAHIKU
CyLIiJIPHUX cepenoBull; GyHIAMEHTaJIbHi OCHOBY TeOPii IJIaCTUYHOI Teuil MeTasliB; TEOPETUYHI JOCIiIKeHHS
KiHEMAaTUKU YaCTUHKHY, 110 PO3TaHIEThCS [IOTOKOM ra3dy B COILIL; PACTPOBUM €JIEKTPOHHUI MIKPOCKOII 3 KAMEPOIO
HU3bKOT'O BaKyyMy i CUCTEMOIO €HeprojuciepciiiHoro mikpoaHasnizy PEM-106; npoginomerp-npodinorpadp mogeni
210 3aBogy «Kamni6p». PesynbTraTti — po3po61eHO peKOMeHallii, BUKOPUCTAHHS SKUX JJa€ 3MOTY PO3LIUPUTH

TEXHOJIOTIYHI MOXKJIMBOCTI IIPOLIECY ra3oeTOHAL[iiHOTO 00pO0JIeHHSI TUTAHOBUX CILJIaBiB, Takux, sk BT1-0, BT3-1,



BT22, 3aBAsIKM palliOHAJIbHUM peXMMaM CTPYMHUHHO-a6pa3uBHOrO 06PO6JIEHHS, SIKi 326€311€4yI0Th IOPCTKICTb
noBepxHi Ra = 1,63...4,25 MKM i onr'TuMasnbHy MiKpOTBepZicTb 4,8...5,1 ['Tla, 110 CYTTEBO MOJINIINIIO CTPYKTYPHI
XapaKTEePUCTUKHY NIEPEXifHOro apy OKPUTTS — OCHOBHMI MaTepiasl Ta 3abe3eyunsio 3aJ0BiJIbHY azresiio
IIOKPUTTSI; Ha 6a3i eKCIIepUMEHTaIbHUX JOCIiIPKEHb PO3p00JIEHO PEKOMEHIallii 010 BUOOPY NapaMeTPiB PeKUMIB
ra3oeTOHALINHOrO HaNWJIeHHs 11 nap: nokputTsl Mapku [1C-12HBK-01 — tutanosi ciinasu BT1-0, BT3-1, BT22 mwo
320€311e4yI0Th OTPUMAHHS OGHOPiIHOTO IOKPUTTS 3 3€PHUCTOIO CTPYKTYPOIO, 6€3 YiTKO BUPAKEHUX MEX 3
MaKCUMAaJIbLHUM PO3MipoM Mop 13 MKM Ta MiHiMalbHUM — 2,8 MKM. HOBM3HA — yrniepiie OTPUMaHO B JIaTPAHXKEBUX
KOOpJMHATaX aHaJliTUYHi 3aJIeXKHOCTI, 1110 ONMCYIOTh 3MiHEHHS MIBUIKOCTI YACTUHKU 110 TPaKTy cora JlaBass, a
TaKOX MIBUAKICTb [IPY 3iTKHEHH] 3 MiJKJIaAK010; YTOYHEeHO QYHKIiOHATIbHUH 3B'I130K MK €HeproCUJI0BUMU
XapaKTepUCTUKaMU I1poLecy nepopMyBaHHS i IapaMeTpaMy PEXXUMY CTPYMUHHO-a0pa3suBHOTO 00pOOJIeHHS,;
yIeplle 3alIpONOHOBAHO aHAJIITUYHY 3aJI€XKHICTb, sIKa 6a3y€ThCS HA 1IiIJIbHOCTI AUCJIOKALil Ta BUBHAYAETLCS Yepe3
iHTeHcuBHICTb gedopmauiil. CTymiHb BIPOBAIPKEHHS — OCHOBHI Pe3yJIbTaTh POOOTH BIIPOBA/IKEHO Y HaBUATIbHUI
npouec Kadenpu TexHoJIorii BUpOOHUIITBA aBiallilHUX IBUTYHIB HallioHa/bHOrO a€pOKOCMIYHOTO YHIBEPCUTETY iM.
M.€. JKyKoBCBKOTr0 "XapKiBCbKUI aBialliiHUI iHCTUTYT"; MiITBEPAKEHO IOCIIiTHO-TIPOMUCIIOBUMU
BUIIPOOYBaHHSIMU HA «MoTop-Ciu», (M. 3anIOpiXKs) i NPUIHATO 10 BIPOBAAXKEHHS 3 €EKOHOMIYHUM edpeKkTom 350

THC. TPH. Ha piK. ['asy3b BUKOPUCTAaHHS — BUPOOHUIITBO aBiallilHUX JBUTYHIB, MAIIMHOOYIyBaHHSI.

2. Object of research - the processes of formation of a complex of physical and mechanical properties of surface
layers during pre-treatment and gas detonation spraying. The purpose of the study is to develop a comprehensive
multi-operational technology, which includes preliminary preparation of the surface layer, followed by the
application of detonation coatings. Research methods - general equations of mechanics of continuous media;
fundamental foundations of the theory of plastic flow of metals; theoretical studies of the kinematics of a particle
accelerated by a gas stream in a nozzle; raster electron microscope with low vacuum camera and energy
dispersion microanalysis system REM-106; profilometer-profilograph of model 210 of the Caliber plant. Results -
recommendations are developed, the use of which allows to expand the technological capabilities of the process of
gas detonation treatment of titanium alloys, such as VT1-0, VT3-1, VT22, due to rational modes of jet abrasive
treatment, which provide surface roughness Ra = 1.63... 4 , 25 um and the optimal microhardness of 4.8... 5.1 GPa,
which significantly improved the structural characteristics of the transition layer of the coating - the main material
and provided satisfactory adhesion of the coating .; on the basis of experimental researches recommendations on a
choice of parameters of modes of gas detonation spraying for pairs are developed: covering of the PS-12NVK-01
brand - titanium alloys VT1-0, VT3-1, VT22 providing reception of a uniform covering with granular structure,
without accurate borders with the maximum size pores of 13 pm and a minimum of 2.8 pm. Novelty - for the first
time analytical dependences describing changes in the velocity of a particle along the path of the Laval nozzle, as
well as the velocity in contact with the substrate, were obtained in Lagrangian coordinates; the functional
connection between the power characteristics of the deformation process and the parameters of the mode of jet-
abrasive processing is specified; for the first time an analytical dependence was proposed, which is based on the
density of dislocations and is determined by the intensity of deformations. Degree of implementation - the main
results of the work are introduced into the educational process of the Department of Aircraft Engine Production
Technology of the National Aerospace University "Kharkiv Aviation Institute"; confirmed by experimental and
industrial tests on "Motor-Sich" (Zaporozhye) and accepted for implementation with an economic effect of 350
thousand UAH. for a year. Field of use - production of aircraft engines, mechanical engineering.
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BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. KyckoBa Haras IBaHiBHa

2. Kuskova Natalia Ivanivna
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Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs
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PeuenseHTn
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