O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0419U000448
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamuii: 18-02-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CotHikoB €Brenint I'eopriioBrny

2. Sotnikov Yevhenii Georgiyovich

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 05.02.01

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: Marepiano3HaBCTBO

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jata 3axucTy: 05-02-2019

CnenianbHICTB 32 OCBiTOM0: 7.090104 npuKIaHEe MaTEPiaIO3HABCTBO
Micue po6oTu 3m00yBaya: [Ty6siuHe akuioHepHe ToBapucTBo "Motop Ciy"
Kopg 3a €IPIIOY: 14307794

Micuesnaxo,r.pKeHHa: p. MoTtopo6yiBHUKIB, 15., M. 3anopisxoks, 3anopispkuii p-H., 3anopispka 06:1., 69068,
Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiriHHSL: [lepkaBHuil KOMITET IPOMUCIIOBOI MOJTHKY YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi CIieliaai30BaHOi BYEHOI pazu): [l 17.052.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: 3anopi3bKuii Hal[iOHAIBHWI TEXHIYHWI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070849

Micue3HaxoaKeHHS: ByJ1. )KyKoBCbKOTo, 64, M. 3anopixxs, 3anopisbkuii p-H., 3anopisbka 061., 69063,
Ykpaina

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 IOPHUAHUYHOI OCOOH: 3anopi3bKuii HaL[iOHANILHUI TEXHIYHUI yHIBEPCUTET
Kopa, 3a EIPTIOY: 02070849

MicuesnaxomerHﬂ: ByJI. JKyKOBCBKOTO, 64, M. 3anopixoks, 3anopisbkuil p-H., 3anopisbka 06i1., 69063,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemMaTHYHHUX PYOPHK: 55.42.47.37, 55.49.09.41

Tema guceprauii:
1. YmockoHaneHHs CKlafy ra30TepMivyHUX YIIiIbHIOBAJIbHUX IIOKPUTTIB AeTajel TypOiHu 1S MigBUILEeHHS

€(EeKTUBHOCTI ra30TypOiHHUX JIBUTYHIB

2. Improvement of the composition of the gas-thermal sealing coatings of the turbine parts to enhance the
efficiency of gas turbine engines.

Pedepar:

1. O6'exT mocnifKeHHs - mpouecyu (POPMYBaHHS Ta CTPYKTYPOYTBOPEHHS YIIiJIbHIOBAJIbHMX Fa30TE€PMiYHUX
IIOKPUTTIB JeTajieil rapsuoro TPakTy ra3oTyp6iHHOro nBuryHa. [IpeiMeT nocifKeHHs - CTPYKTypHO-(a30Bi
[IEPETBOPEHHS B YI,OCKOHAJIEHUX ITPIMBMICHUX VILIiIbHIOBAIIbHUX MOKPUTTAX AeTtaneit I'TIl Ta xapakTrep 3MiHM ixX
BJIACTUBOCTE TIiJ] YaC BUCOKOTEMIIEPATYPHOI eKCIuTyaTallii. MeToo po60Tu 6yJ10 BUpPilleHHs! HAyKOBO-TEXHIYHOI
3a/1aui o0 po3pOOKU CKIaAY YIIiIbHIOBAJILHOTO IIOKPUTTS HA JeTajli ra3oTypOiHHMX ABUTYHIB, SIKi TPUBaIO
€KCIUIyaTyIOThCsl B YMOBAX [lii arpeCUBHOIO PO3irpiToro ra3oBoro NOTOKY MpY MiBULIEHUX TeMIIEpaTypax. Metoau
IocJligpKeHHs. 17151 BUpilleHHs [IOCTABJIEHUX 3aBJjaHb i OJJ€P>KaHHS OCHOBHUX PE3yJIbTaTiB POOOTU

BHUKOPHCTOBYBaJIA HACTYIIHI METOIM: PEHTIT€HOCTPYKTYPHI JOCiI)KEHHSI - 171 BUBYEHHS (Pa30BUX [1€PETBOPEHD B



marepiari; MeTasorpadiiyHi METOY 3 BUKOPUCTAHHSIM PACTPOBOi €JIEKTPOHHOI Ta ONITUYHOI MIKPOCKOIII - 114
aHasizy TpaHcpopmaliii CTpyKTypy OKPUTTSI IIiJ] Yac HAHECEHHsI Ta B IPOLeCi OAaIbLIOl eKCIlTyaTallii; MeTogu
IOCJiI)KeHHSI MEXaHIYHUX BJIaCTUBOCTEN - IJ1s1 OLiHKM eKCIUTyaTaliliHoi HaZiliHOCTi BUPOO6iB; METOIY AOCIiIPKEHHS
TeIIO(PI3NYHUX BJIACTUBOCTEN - 1J1s1 IPOTHO3YBaHHS MTOBEiHKMA MaTepiasy Mifl BIZIMBOM TEMIIEPATyPHOTO
(daxTOpy; METOAM MOJIEJIIOBaHHS MPOLIECY eKCILTyaTallii 1abiprHTHOIO YIIiIbHEHHS - [1JI1 OL[iHKY BILJIUBY
iHTEHCUBHOCTI 3HOLIYBaHHS TOKPUTTIB i 30i7IbII€HHS BEJIMUMHU paJiia/lbHUX 3a30piB HA BUTPATU NajiMBa Ta
OTPUMAaHHS PEKOMEHALlii 11010 BUOOPY palioHaTIbHOTO CKJIANY YILiIbHIOBAAbHUX IIOKPUTTIB. JJOCiIKEeHHS
nposoaurcs Ha Kadpenpi "diznyHe maTepiano3HaBCTBO" 3aNOPi3bKOTO HAliOHAIBHOTO TEXHIYHOTO YHIBEPCUTETY
crinbHO 3 [TAT "Motop Ciu". Pe3ynpTaTit po60TH. BUKOHAHO aKkTyasibHe 3aBLaHHS PO3POOKY XIMIUHOTO CKIIamy
VILIiIbHIOBAJILHOT'O IIOKPUTTSI TYPOIHU 3 BUCOKOIO €KCIITyaTaliliHOIO CTiMKiCTIO B yMOBAaX Jiii BUCOKOTEMIIEPATypPHOTO
ra3oBOro IOTOKY. MeToaMu MOJIE€/IIOBAHHS BCTAHOBJIEHO, 1[0 3aCTOCYBAHHSI TAHOTO TIOKPUTTS 103BOJISIE
niaBUIKTY KoedilieHT KOPUCHOI il IBUI'YHA 32 paxXyHOK 3MEHILIeHHS BUTOKY ra3iB Ipu 36epeskeHHi po3Mipy
paliaJIbHUX 3a30PiB Ta 3HM3UTU BUTPATU [TAJIMBA 32 TOAUHY Ha 2,3 KT, 1[0 IPUBOIUTE [0 3arajIbHOTO 3HIKEHHS
piuHUX BUTpAT aBialiiiHOro nanuea Ha 184 1. Pe3ysbTaTi poOOTH BIIPOBA/KEHI Y Ailoye BUPOOHULTBO AT"MoTOop

Ciu" (M.3anopixck) Ta y HaBYaJIbHUM ITpoLec Ha Kadeapi ¢pisuyHoro martepianosHasctsa 3HTY.

2. The matter for scientific inquiry is the processes of formation and structurization of the gas-thermal sealing
coatings of the hot gas path parts of the gas turbine engine. The subject of the research is the structural and phase
transformations in the improved yttrium-containing sealing coatings of the gas turbine engine parts and the
nature of the changes in their properties in high-temperature environment. The objective of the research was to
solve the scientific and technical problem of developing the composition of the sealing coating for the parts of gas
turbine engines that are exploited for a long time under the influence of an aggressive, warmed up gas flow at
elevated temperatures. Methods of research. In order to solve the identified problems and obtain the basic results
of the research, the following methods were applied: X-ray diffraction study was used to examine the phase
transformations in the material; metallographic methods with the scanning electron and optical microscopy were
exploited to analyze the transformations in the structure of the coating when applying it and during further
operation; methods for the study of mechanical properties were used to evaluate the service reliability of the
products; methods for the research of thermophysical properties were applied to forecast the behavior of the
material under the influence of the temperature factor; methods for modeling the process of a labyrinth sealing
use were applied to evaluate the impact of the coatings wear-our rate and increase of the radial clearances on fuel
consumption and get recommendations on the choice of the optimal composition of the sealing coatings. The
research was carried out at the Department of Physical Material Science, Zaporizhzhia National Technical
University, in collaboration with Motor Sich JSC. Results of the study. The topical problem of developing the
chemical composition of the sealing coating for the turbine with high service durability under the influence of a
high-temperature gas flow was solved. By applying the modeling methods, it was found out that the usage of this
coating enables to increase the efficiency of the engine due to the decrease of gas leakage while retaining the size
of the radial clearances and reduce fuel consumption by 2,3 kg per hour, which results in the general reduction of
the annual consumption of aviation fuel by 184 tons. The results of the study are implemented in the
manufacturing process at Motor Sich JSC (Zaporizhzhia) and in the educational process at the Department of
Physical Material Science, ZNTU.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHOI AiSJILHOCTI:
IlizcyMKH JOCIiAKEHHS:

ITy6osikamii:

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. I'pewrra Bikrop JleoHigoBuy

2. Hreshta Viktor Leonidovich

KBasmigikamis: . 1. 1., 05.16.01
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. y6oBuit Osnexcannp MukosaiioBud

2. Dubovyi Olexandr Mikolayovich
KBasigikamis: 1. 1. 1., 05.02.01
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Mimenko Basnepiii ['puroposuy
2. Mishchenko Valery

KBasigikamis: 1. 1. 1., 05.02.01
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Benikos Cepriit bopucosuu

BenikoB Cepriit bopucosuy

IOpuenko T.A.



