O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1IKOBHI HOMeP: 0421U103412
Oco06J1uBi TO3HAYKH: BinKkpura

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 ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk

IIIudp HayKoOBOi cCHeNniaJbHOCTI: 05.03.07

Ha3zBa HayKoBoi creniaJibHOCTi: [Tponecu GisnKo-TexHiYHOi 06POGKH
Tanysb / rajysi 3HaHb: He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH
JlaTa 3axucTy: 17-09-2021

CreniaJIbHICTh 32 OCBITOIO: POGOTOTEXHIUHI CCTEMU Ta KOMILIEKCH

Micue po6oTH 3400yBava: HaujonanbHuii aepokocmiunmii yHiBepeutet im. M. €. JKyKOBCHKOTO "XapKiBChKUiA

aBlaliiHW IHCTUTYT"

Kopg 3a €IPIIOY: 02066769

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

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HayKu YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro
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

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HaujoHanbHuil aepoKoCMiuHumii yHiBepeuter im. M. €.

JKykoBcbKoro "XapkiBCbKUM aBialilHUM iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

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

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHUX PYOPHK: 55.42.47, 81.35.33

Tema gucepranii:
1. TlonepenHs NigroToBKa NOBEPXHEBOrO LIAPY i 3a0€311e4eHHS SIKOCTi IeTOHAlLiMHNX [TIOKPUTTIB JleTajlel aBiallilHuX
JIBUTYHIB

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

Pedepar:

1. O6'eKT mocaimpKeHHs — rpouecyu GopMyBaHHS KOMILIEKCY (i3MKO-MeXaHiYHUX BJIACTUBOCTEN IIOBEPXHEBUX L1apiB
IIpU NONlepeIHbOMY OOpPOOJIEHH] i ra30eTOHALiTHOMY HalUII0BaHHI. MeTa NOoCiIpKeHHs] — pO3pO0JIeHHS
KOMILJIEKCHOI 6araToorepaniiitHoi TeXHOJIOrii, 1110 BKIII0YAE [I0NIePEIHIO MiATOTOBKY IIOBEPXHEBOTO LIApy 3
HaCTy[THAM HaHECEHHSIM J€TOHALiHNX ITIOKPUTTIB. MeTOIM NOCiIPKEHHS — 3arajbHi PiBHIHHS MEXaHIKK
CYLIiJIbHUX cepenoBull; GyHAAMEHTAJIbHi OCHOBU TEOPii IIJIaCTMYHOI Teuil MeTasliB; TEOPETUYHI NOCIIiIP)KEHHS

KiHEMaTUKu YaCTUHKY, IO pO3raHg€TbCA IIOTOKOM ra3y B COI'[J'[i; paCTpOBI/Iﬁ eJ'IeKTpOHHI/Iﬁ MiKpOCKOH 3 KaMepPOoIo



HU3BKOTO BaKyyMy i CMCTeMOI0 eHeproauciiepciiHoro mikpoananizy PEM-106; npodinoMmerp-npodinorpad mozeni
210 3aBomy «Kasniop». Pe3ynbTaTil — po3po6sieHO peKOMeHIallil, BUKOPUCTAHHS SIKUX A€ 3MOTY PO3IINPUTH
TEXHOJIOTIYHI MOXKJIMBOCTI IIPOLIECY ra3oJeToOHaLiiHOro 00po6JIeHHs! TUTAHOBUX CIIABIB, TaKuX, sk BT1-0, BT3-1,
BT22, 3aBnsiku palioOHaJIbHUM PEXUMaM CTPYMUHHO-a0pa3MBHOrO OOPOOJIEHHS, SIKi 3a06€31eYyI0Th HOPCTKICThb
noBepxHi Ra = 1,63...4,25 MKM i onTuMasnbHy MiKpoTBepaicTh 4,8...5,1 ['Tla, 1110 CyTTEBO MOJIMNIINIO CTPYKTYPHi
XapaKTepUCTUKY NIepexifHOro mapy IOKPUTTS — OCHOBHMI MaTepiasl Ta 3abe3eynsio 3aJ0BiJIbHY azresiio
IIOKPUTTSI; Ha 6a3i eKCIIepUMEHTaJIbHUX [OCIiIPKeHb PO3p00JIEHO PEKOMEH1allii 010 BUOOPY NapaMeTPiB peKUMIB
ra3o[leTOHALMHOrO HaNWJIEHHs 111 nap: NokKputTsl Mapku [1C-12HBK-01 - tutanoBi ciinasu BT1-0, BT3-1, BT22 mo
320€31e4yI0Th OTPUMAHHSI OGHOPITHOTO TOKPUTTS 3 3€PHUCTOIO CTPYKTYPOIO, 6€3 YiTKO BUPAXKEHUX MEX 3
MaKCUMAaJIbHUM PO3MipoM Mop 13 MKM Ta MiHiMaibHUM — 2,8 MKM. HOBH3HA - yrniepiie OTpPUMaHO B JIaTPAH>KEBUX
KOOpAMHATaX aHaJliTU4Hi 3aJIEXKHOCTI, 10 ONUCYIOTh 3MiHEHHSI IIBUAKOCTI YACTUHKY 110 TPaKTy coIula JlaBas, a
TaKO>X WBU/IKICTb NPY 3iTKHEHH] 3 MiIKJIa[IKO0; YTOYHEHO (YHKLIOHAIBbHUI 3B'30K MXK €HEPrOCUIIOBUMU
XapaKTepUCTUKaMU Ipolecy nepopMyBaHHs i IapaMeTpaMu PeXXUMY CTPYMUHHO-a0pa3suBHOTO 00pOOJIeHHS;
yIeplle 3allpOIIOHOBAHO aHAJIITUYHY 3aJI€XKHICTb, sIKa 6a3y€ThCs Ha 1IiIJIBHOCTI AUCIIOKALill Ta BUBHAYAETLCS Yepe3
iHTeHCUBHICTb Jedopmaliii. CTymiHb BIIPOBAIPKEHHS] — OCHOBHI Pe€3yJIbTaTX POOOTHU BIIPOBAI’KEHO Y HAaBYAJILHUN
npouec Kadenpu TexHoJIorii BUpOOHUIITBA aBiallilHUX IBUTYHIB HallioHaIbHOTO a€pOKOCMIYHOTO YHIBEPCUTETY iM.
M.€. J)KykoBCBKOT0 "XapKiBCbKUI aBiallilHUI iHCTUTYT"; MiITBEPAKEHO IOCIiTHO-TTIPOMUCIIOBUMU
BUIIPOOYBAHHIMU Ha «MoTop-Ciu», (M. 3anIopiXKs) i NPUITHSTO 10 BIIPOBAAKEHHS 3 eKOHOMIYHUM edpekTom 350

THUC. TPH. Ha pik. ['asy3b BUKOpUCTaHHS — BUPOOHULITBO aBiallillHUX JBUTYHIB, MAIIMHOOYAyBaHHSL.

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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VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIiB
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Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:
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1. KyckoBa Harasns IBaHiBHa

2. Kuskova Natalia Ivanivna
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JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
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PeuenseHTu



VIII. 3akr04Hi BimoMocTi
Bsacue IlpisBume Im'ss [To-6aTbKOBI Honmaros AHaToMiH [BAHOBITY

TOJIOBH paju

Biiacue IlpisBume Im's Io-6aThKOBI Hlonmatos AHatoii IBaHoBAY

rOJIOBYIOYOTO Ha 3acCifiaHHi

BinmoBigasbHUH 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi IOpuenko T.A.

OisIJIbHOCTI




