O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0218U006435

Jep>kaBHUH peecTpaniliHuI HOMeP: 0117U000613

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 14-05-2018

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Anasni3 cy4acHuxX JOCIIiIKeHD i pO3pOGOK 3 0GPOOKM THCKOM 3aJli30HIKeIeBUX CIIJIABIB, y TOMY
4uCIIi i MeTOIaMM IHTEHCUBHOI IIJIACTUYHOI gedopmallii, 17151 OTPMMAaHHS 3arOTOBOK JIONATOK aBiallilHUX IBUTYHIB.
Po3po6ka 3arasbHOI METOAMKY JOCiIKeHHS. PO3p0o6Ka TEXHIYHOTO 3aBIaHHS HAa IIPOEKTYBAHHS YCTAHOBKMU.
Po3pobka KOHCTPYKLii Ta BUTOTOBJIEHHS OPUTiHAJIbHOI YCTAaHOBKHU [1J151 IHT@HCHUBHOI IJIACTUYHOI fledopmariii
3pa3KiB, 3 3aJ1i30HiKeJIEBUX CIJIABIB. JIOCIIiI)KEHHS BIUIMBY PEKMMHMX ITapaMeTPiB TBUHTOBOI €KCTPY3ii Ha
CTPYKTYPY i BIaCTHUBOCTI 3pa3KiB 3 3aJi30HiKeIeBUX CIIaBiB. PO3po6Ka TEXHOJIOTIi OiepKaHHS BUXiTHUAX 3aTOTOBOK

3aJ1i30HiKeJIeBUX CI1JIaBiB 31 CYOMIKPOKPUCTAIIYHOIO CTPYKTYPOIO METOIOM I'BUHTOBOI €KCTPY3ii.
IToyaTok eramy: 01.2017
3akiHyeHH4 eTamy: 12.2017

Buz 3BiTHOrO JOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BinomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0co0H (a6o ITIB ¢i3zmyHOi 0C00H): 3anopisbkuil HaLOHAIBHUI

TEXHIYHUI YHIBEPCUTET

Kopg 3a €IPIIOY: 02070849

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

Tenedomn: (061) 769-82-35 , (061) 224-42-36

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



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: 2.4 - po3pOOKY HANBAKJIMBIIINX HOBITHIX TEXHOJIOTIH 3a Aep>KaBHUM 3aMOBJIEHHSIM
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. IpH.): 337.234




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs Ta po3pobKa TEXHOJIOTiH BUTOTOBJIEHHS JIONIATOK [1JIs1 ABUTYHIB 0€3MiJIOTHUX JIiTaJIbHUX allaparis 3

BMKOPHCTaHHSIM METOZiB iHTEHCUBHOI IIJIaCTUYHOI AedopMallii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Research and development of technologies for production of blades for engines drones using the methods of
severe plastic deformation

Pedepat yKpaiHCBKOIO:

[IpoexT crpsIMOBaHO Ha PO3POOKY pecypco36epiralounx TEXHOJIOTi BUTOTOB-JIEHHS JIONIATOK KOMIIPECOPY 3
3aJ1i30HIKeJIEBUX CIIJIABiB [1J1 ra30TypOiHHUX ABUTYHIB (['T/I) 6€3MiI0THUX JiTalbHUX anlapaTiB BiTYM3HSIHOTO
BUPOOHULITBA (KPU-JIATUX PAKeT) 3 MiJBUIEHUM PiBHEM MEXaHIYHUX BJIACTUBOCTEM Ta HU3bKOIO cobiBapTicTio. Lle
IOCSITAETHCS 32 JOTIOMOIOI0 3aCTOCYBaHHS METOZiB iHTEHCUBHOI IIJ1acTUYHOI AedopMallii BUXiIHUX 3arOTOBOK Ta
IIPOrPECHUBHUX METO/iB 06POOKY aepoAMHAMIYHUX II0BEPXOHD JIONIATOK. PO3pobKa pecypco3bepiralounx TexHOJIOrin
BMKOHYETBCS ¥ IBOX OCHOBHUMX HampsIMKax. [lepmuii HanpsiMOK OJlepKaHHS BU-XiJJHUX 3arOTOBOK [JIS
BUTOTOBJIEHHS ieTajiel Ta30TyPOiHHUX OBUTYHIB 3 MiBU-1IEHUM PiBHEM MEXaHIYHMX BJIACTUBOCTEN LIJIIXOM
(OopMyBaHHS B HUX HAHO- Ta CyOMIKPOKPUCTaJIYHOI CTPYKTYPH METOIaMU iHTEHCUBHOI I1J1acTUYHOI Aedopmariii
(TBMHTOBOIO €KCTPYy3i€l0). [Ipyruii HarpsIMOK - 3aCTOCYBaHHS PalliOHAJIPHMX METOJiB Ta PEXXUMIB Ha eTari
MexaHiYHOi 06po6Ku HaniBpabpukaTa. BUKOpUCTaHHS B TEXHOJIOTIYHOMY IIPOLECi BUTOTOBJIEHHS JIONIATOK METOZIB
iH-TEHCUBHOTO IJIACTUYHOrO Ne(pOPMYBAaHHS Ha 3arOTiBEJIbHOMY €Talli J03BOJISIE 3HAYHO CKOPOTUTH
TEeXHOJIOTIYHUH JIAHLIOT BUTOTOBJIEHHSI TOTOBUX BUPOGIB, MiIBUIIUTHY iX (Pi3nyHi i MeXaHiyHi BJaCTUBOCTI Ta, SIK
HACJIiIOK, CYTTEBO 3HMU3UTU COOIBAPTICTh BUTOTOBJIEHHS JIONIATOK. BCTAHOBJIEHO, 10 3aCTOCYBAaHHS iHTEHCUBHOI
IJIACTUYHOI Aedopmallii (METOZOM TBUHTOBOI €KCTPY3ii) 3 N0JanbIIOn TEPMIYHOIO 06POOKOI0 3arOTOBOK JIOMATOK
D03BOJIS€ 326€3[1€YUTU PETJIAMEHTOBAHY CTPYKTYPY Ta MiJBUIIUTU KOMILJIEKC €KCIITyaTalliiHAX XapaKTEePUCTUK
JIonaToK KoMmnpecopy. [Jis peanisanii metony 6ys10 MpOBEJEHO aHasli3 yMOB 'BUHTOBOI €KCTPY3ii, SIKUi1 J03BOJIUB
BCTaHOBUTH, IO NepHINii BapiaHT nnependavae nepopmyBaHHd B gianazoHi temnepatyp 940...995 °C. Takox 6ys0
BCTaHOBJIEHO, 1110 APYTUi, HAal61Ib1I TepCIIeKTUBHUI 3 TOUKY 30py [IPAaKTUYHOI peasizalii B yMoBax cepiitHoro
BMPOOHULITBA MaJIOPO3MipHUX JlonaTok Komnpecopa I'T]] - neopmyBaHHS B 0671aCTi X0JI0IHOTO Ae(POPMYyBaHHS B

niarnasoni remnepatyp 300...400 °C.

Pedepar aHIJIiHCBKOIO:

The project is aimed at the development of resource-saving technologies for the manufacture of compressor
blades from iron-nickel alloys for gas turbine engines (GTE) of unmanned aircraft of domestic production (cruise
missiles) with increased level of mechanical properties and low cost. This is achieved through the use of methods
of intensive plastic deformation of initial billets and progressive methods of blade aerodynamic surfaces finishing.
The development of resource-saving technologies is carried out in two main directions. The first direction is the
obtaining of the initial billets for the manufacture of gas turbine engines details with an increased level of
mechanical properties by forming in them a nano- and a submicrocrystal structure by methods of intensive plastic
deformation (twist extrusion). The second direction is the application of rational methods and modes at the stage
of semi-finished products mashining. The use in the manufacturing process of blades of intensive plastic
deformation methods at the procurement stage can significantly reduce the technological chain of finished
products manufacture, increase their physical and mechanical properties and, consequently, significantly reduce
the cost of manufacturing blades. It was established that the use of intensive plastic deformation (twist extrusion
method) with the subsequent thermal treatment of blades' billet allows to provide a regulated structure and to
increase the complex of operational characteristics of the compressor blades. For the implementation of the
method, an analysis of the twist extrusion conditions was made which allowed to establish that the first variant



involves deformation in the temperature range 940 ... 995°C. It was also found that the second, the most promising
from the point of view of practical implementation in the conditions of small-sized blades of compressor GTE
serial production - deformation in the field of cold deformation in the range of temperatures 300 ... 400°C.
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