O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0419U003584
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 16-07-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. bepesoBcbkuil €BreH Kupuinosuy

2. Berezovskyi Yevhen K.

KBasmigikamis: . 1. u.

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

IIndp HayKoBOi ceniaIbHOCTI: 05.07.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: [IpoekTyBaHHS, BUPOGHULTBO Ta BUIPOGYBAHHS JIiTA/IbHYX allapaTis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axucry: 05-07-2019

CrneniaJbHICTh 3a OCBITOIO: ABialliliHi IBUTYHY Ta eHEPreTUYHI yCTAHOBKY

Micue po60oTH 34,00yBayYa: 3anopisbkuii HaliOHAIBbHWI TEXHIYHMI yHIBEPCUTET

Kopg 3a €IPIIOY: 02070849

Micue3HaxoO KeHHS: By )KyKoBCbKOTO, 64, M. 3anopixoks, 3anopisbkuil p-H., 3anopisbka 061., 69063,

Ykpaina

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: HauioHanbHuil aepOKOCMiYHMIA yHiBepcuTeT im. M.E.

JKykoBcbKoro "XapkiBCbKUM aBiallilHUM iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micue3Haxoa>KeHHS: Bys. Ukanosa, 17, m. Xapkis, 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 IOPHUAHUYHOI OCOOH: 3anopi3bKuii HaL[iOHANILHUI TEXHIYHUI yHIBEPCUTET
Koz 3a €JIPIIOY: 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 TeMaTHYHHX PYOPHK: 55.47

Tema guceprauii:
1. 3abe3neyeHHs SIKOCTi MHUPOKOXOPAHUX POOOUMX JIONATOK BEHTUIIITOPA TypOOPEaKTUBHUX ABOKOHTYPHUX

IBUTYHIB [J14 MiJBULIEHHS €KCILTyaTalifHUX XapaKTEPUCTUK

2. Quality assurance of wide-chord fan blades for turbojet bypass engines for improving performance

Pedepar:

1. O6’eKT mOCTiIKEHHS - TEXHOJIOTIUHMI IPOL,EC BUTOTOBJIEHHS IIMPOKOXOPJHUX POOOUNX JIONATOK BEHTUIISITOPA
TYypOOPEAKTUBHOTO IBOKOHTYPHOTO ABUTYHA; METa JOCIIKEHHS - 3a0€3[1€4eHHS BUCOKUX €KCITyaTalliiiHuX
XapaKTEPUCTHUK IMPOKOXOPILHOrO BEHTUJISATOPA TyPOOPEAKTUBHOTO IBOKOHTYPHOTO IBUTYHA IIJISIXOM (POPMYBaHHS
PaliOHAJIBHOTO CIIOJIY4E€HHS IapaMeTPiB SIKOCTi IOBEPXHEBOTO MIAPy HECYYUX [1I0BEPXOHDb IIMPOKOXOPAHOI po6040i
Jionatky Ha GOpMOYTBOPIOIOYOMY i (piHimMHOMY eTamnax ii 06pobieHHs, M0 HiIBULLYIOTh JOBrOBIUHICTb i BHIDKYIOTD
piBeHb BiOpOHANPY>KEHHS; METOAU JOCJIIKEHHS - METOAU iHXKE€HEePHOI MeXaHiKU JJ1s1 OCiIPKeHHS (i3uKo-
MEXaHIYHUX IapaMETPiB IOBEPXHEBOTO APy i MilJHICHUX XapaKTePUCTUK 3Pa3KiB, YACEJIbHI METOIU TeOPii
IIPY>KHOCTI [1J151 BU3HAYEHHS Hallpy’KE€HO-A,e(POPMOBAHOI0O CTaHy NPU Pi3HUX YMOBAX HABaHTAXKEHHSI, METOU

MaTeMaTUYHOI CTaTUCTUKU /1151 0OpOOJIeHHS pe3yJIbTaTiB BUIIPOOyBaHb, METOIM BUIIPOOYBaHb aBialliliHMX IBUTYHIB



17151 BUBHAUEHHSI €KCIUTyaTalilHAX XapaKTEPUCTUK; PE3YJIbTATH - PO3POOJIEHO KOMIUJIEKCHY T€OPilo BUTOTOBJIEHHS
IIMPOKOXOPAHOI po60YOi JIONIaTKU BEHTWISITOPA TYpPOOPEAKTUBHOTIO JBOKOHTYPHOTO JBUIYHA; HOBM3HA - BIIEpILe
OTPUMaHi 3aKOHOMIPHOCTI TapaMeTpiB SIKOCTi [I0BEPXHEBOTO LIapy 00POOJII0BATIbHUX [IOBEPXOHDb YMCTOBUM
(pe3yBaHHSM BiJ BeJIMUMHU 10/1a4i i MIBUAKOCTI Pi3aHHS, a TAKOK BCTAHOBJIEHO iX BILJIMB Ha JOBrOBIYHICTh
IIMPOKOXOPJHUX POOOYUX JIOTIATOK BEHTUJISITOPA MiCJI 3MilIHIOBAJIbHOTO 0OPO6JIEHHS Pi3HUMU TEXHOJIOTIYHUMUA
MEeTOJaMHU, 1110 JO3BOJIUJIO PO3POOUTH TEXHOJIOTIO IX BUTOTOBJIEHHS]; BU3HAUEHO [1apaMeTpU JMHaMiYHOTO
nemndepa i napameTpu gemndipyBaHHs KOJIMBaHb MIUPOKOXOPAHOI pOO0YOi JIONATKU BEHTUIISITOPA NpH ii
00p00JIEHHI BUCOKOIBUIKICHUM (Ppe3epyBaHHIM, 1O IO3BOJIMIIO 3HU3UTHU PiBeHb BiOpalliil, a OTXe, i MOPCTKICTb
00pO06JIEHNX [TOBEPXOHb; BIIeplIe eKCIIePUMEHTaNIbHO BCTAHOBJIEHO YMOBH I1051BU 3TUHAJIBHO-KPYTUIIbHOTO
¢darepa i pe30HaHCHUX KOJIMBaHb JIONATOK i3 BUCOKUM pPiBHEM IMHAMIUYHMX HAINPYXXEHb, 110 AaJI0 MOXKJIUBICTD /1715
3HIDKEHHS PiBHS JUHAMIUYHUX HaNpPy>KeHb i yCyHeHHs ¢iaTepa 3allpoNOHyBaTH BapiaHTU JOPOOJIEHHS epa
IIMPOKOXOPJHUX POOOYUX JIOTIATOK BEHTUJISATOPA IIJISIXOM 3MiHU XOpayu nepudepiiiHux rnepepisis JI0NaToOK 3 60Ky
BXiJTHOi KDOMKW; 3pO0JIEHUI TTOPiBHSJILHUI aHAaJIi3 XapaKTePUCTHK BEHTUJISITOPA 3 POOOYNMU JIOTIaTKAMMU 3
AHTUBIOPaLIHUMMU I10JIKAMU Ta BEHTUJIATOPA 3 IIMPOKOXOPJHUMM JIONIATKAMU JJO3BOJIMB OOIPYHTYBaTU
eKCIUlyaTaliliHi XapaKTepUCTUKY; CTYIiHb BIIPOBAIPKEHHSI - PE3YyJIbTaTU BIIPOBAIKEHI y HaBYaJIbHUI MIPOLIEC
Kadenpy TeXHOJIOTI] aBialliiHKUX ABUTYHIB 3aM0pi3pKOro HalliOHAJIbHOTO TEXHIYHOTO YHIBEpCUTETY Ta Y

BUPOOHULITBO Ha AKI[ijOHEpHOMY ToBapucCTBi «kMoTop Ciu»; rajsy3b BUKOPUCTAHHS - aBiaJJBUTYHOOYJyBaHHSI.

2. The object of research is the manufacturing process of wide-chord fan blades production for turbojet bypass
engine; the purpose of the research is to provide high performance characteristics of a wide-chord fan of a
turbojet bypass engine by forming a rational combination of the quality parameters of the surface layer of the
wide-chord working blade airfoil at the forming and finishing stages of its machining, that increase durability and
reduce the level of vibratory stress; methods of research - methods of engineering mechanics for studying the
physical and mechanical parameters of the surface layer and strength characteristics of specimens, numerical
methods of elasticity theory for determining the stress-strain state under different loading conditions, methods of
mathematical statistics for the processing of test results, methods of trials of aviation engines for determining the
performance characteristics ; results - a comprehensive theory of manufacturing a wide-chord fan rotor blades of
a turbojet bypass engine is developed; Novelty - for the first time the regularities of the finish milled surface layer
quality parameters dependence on the values of the federates and cutting speeds were obtained, as well as their
influence on the durability of the wide-chord fan rotor blades after their strengthening processing by various
technological methods, which made it possible to develop a manufacturing process for their production; the
parameters of the dynamic damper and the damping parameters of the wide-chord fan rotor blade oscillations
were determined during its processing with high-speed milling, which allowed to reduce the level of vibrations,
and, consequently, the roughness of the machined surfaces; for the first time, the conditions for the appearance of
a bending-twisting flatter and resonant oscillations of blades with a high level of dynamic stresses have been
determined experimentally, which made it possible to reduce the level of dynamic stresses and eliminate the
flatter to offer variants for finishing the airfoil of the wide-chord fan rotor blades by changing the chord of the
peripheral sections of the blades from the side of the incoming edge; a comparative analysis of the characteristics
of the fan with working blades with midspan damper and a fan with wide-chord rotor blades is made, that allowed
to substantiate the performance characteristics; the degree of implementation - the results are implemented in
the educational process of the Aviation engine technology department of the Zaporizhzhya National Technical
University and in manufacturing process of the “Motor Sich” Joint Stock Company; industry of use - aircraft
engines manufacturing.

Jep>kaBHH peecTpaniiiHuii Homep JiP:
IIpiopuTeTHHI HaNpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHHUI HAIIPSIM iHHOBaLiHHOI AiS/ILHOCTI:
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Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
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OxopoHHi gJokymeHTH Ha OIIIB:

BnpoBazkeHHS pe3yJIbTaTiB AHCEpPTaIii:
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VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Kayan Ousekciit SIkoBud

2. Kachan Oleksii Ya.

KBasigikanis: x. . u., 05.02.01
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Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. ®apnees Banepiit AuzpiitoBry

2. Fadieiev Valerii A.

KBasigikanis: g. 1. n., 05.02.08
InenTudikarop ORCID ID: He 3acrocosyerscs
JopaTrkoBa iHdpopmamnist:

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

Micue3Haxoo KeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Copokin Bonogumup ®enopoBuy

2. Sorokin Volodymyr F.
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IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:
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PeuenzeHTu

VIII. 3ak1104Hi BiZOMOCTI
Baache IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa Ilo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

JonmaToB AHaToJiit IBaHOBUY

IonmaToB AHartoJtiti IBaHOBUY

IOpuenko T.A.



