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PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya
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1. Boponrko IpuHa OsekciiBHa
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KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
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AcnipaHTypa/JIOKTOpPaHTypa: Tak
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OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcrTy: 13-06-2019

CrneniaJbHICTh 32 OCBITOIO: TexHOJIOTIS JIiTaKO- i BEPTONLOTOGY IyBaHHS

Micue po6oTH 3400yBaya: HaujoHnanbHuii aepokocmiunumii yHiBepeutet im. M.€. JKyKoBcbKoro "XapKiBChKuii

aBialifiHMM iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micne3Haxoa>KeHHS: Bys. Ukanosa, 17, m. Xapkis, 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: 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 IOPHUAUYHOI 0COOM: HauioHanbHuil aepokocMiuHumii yHiBepeuteT im. M.E.
JKykoBcbKOro "XapkiBCbKUM aBiallilHUI iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micue3Haxoa>KeHHS: By/. Ukasosa, 17, M. Xapkis, 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 TeMaTHYHHX PYyOPHK: 55.47.13

Tema guceprauii:
1. Po3po6ka TexHOJI0rii THeBMOIMITyIbCHOTO JOPHYBaHHS OTBOPIB aBialliiiHMX KOHCTPYKLH i3 TUTAHOBUX CILJIaBiB 3

BHUKOPHUCTaHHSIM POOOTOTEXHIYHUX KOMILJIEKCIB

2. Development of the pneumopulse mandrelling technology of the holes in aircraft structures made of titanium
alloys using robotic workcells

Pedepar:

1. O6'eKT BOCIIKEHHS — TEXHOJIOTISl Ta iIHCTPYMEHT IIHEBMOIMITYJIbCHOTO IOPHYBaHHS OTBOPIB B aBialjiiHUX
KOHCTPYKIIiSIX i3 TATAHOBHUX CILJIaBiB Y CKJIaZi pOOGOTOTEXHIYHMX KOMILJIEKCIB; MeTa AOCJiIpKEHHS — pPO3PO0JIEHHS
TEXHOJIOTiI i MopudiKalii iHCTpyMEHTY THEBMOIMITYJIbCHOTO JOPHYBAaHHS OTBOPIB B aBiallilHNX KOHCTPYKLISIX i3
TATAHOBUX CIIABIB MiJl YaC BUKOPUCTAHHS B yMoBax PTK; MeTonn noCigpKeHHs — YMCIIOBi METOI BUPILIE€HHS
3a7a4 1715 [POLECiB THEBMOIMITYJIbCHOTO JOPHYBAaHHS OTBOPIB B aBiallitHUX KOHCTPYKLiSIX i3 TATAHOBUX CILJIABIB;
TEXHOJIOTi4HI peKOMeHAaLil o010 iMITyJIbCHOTO JOPHYBAaHHS OTBOPIB B aBialliiiHUX KOHCTPYKLIAX 13 TATAHOBUX
CILJIaBiB PO3POOJISINCS HA OCHOBI €KCIIEPUMEHTAJIbHUX JOCIIPKEeHb; e(pOpMOBaHUI CTaH JOPHOBAHUX 3Pa3KiB

IOCJiIKeHO METOJaMU MaKpo- i MiKpOCTPYKTypHOi MeTasiorpadii i eIeKTpOHHOI MiKpOCKOIIii; pe3yabTaTu



TOCJIiIPKEHHS — HaJJaHO TEXHOJIOTiUHI peKoMeHallii 111010 BU60py NapaMeTpiB IIpoLeCcy NHEBMOIMITYIbCHOTO
IOPHYBaHHS OTBOPIB aBial[iliHUX KOHCTPYKLiH i3 TUTAHOBOTO CIIJIaBY, Ki 3a6€31e4Yuu MigBUIIeHHS LOBrOBIiYHOCTI
3pasKiB bizble HixX Ha 15 %; yA0CKOHaIEeHO THEBMOIMITYJIbCHUN IPUCTPill JOPHYBaHHS [j1s1 BAKOPUMCTAHHS MOro y
CKJIaZli pOGOTOTEXHIYHUX KOMILJIEKCIB 32 paXyHOK BUKOHAHHS KOHCTPYKTUBHUX JOPOOOK; HOBU3HA — yIleplIe
PO3pO6JIEHO TEXHOJIOTIYHUH NIPOLIEC THEBMOIMITYIbCHOTO JOPHYBaHHS OTBOPIB aBialliliHUX KOHCTPYKLiii i3
TATAHOBUX CIIABIB i BU3HAYEHO Jialla30H PO3IOiny HOro napaMeTpiB Ta reOMETPii iHCTpyMEHTY; OTpUMaB
NOJIaJIbIINI PO3BUTOK METO/I, BUBHAYEHHSI pallioHa/IbHUX IIapaMeTpiB THEBMOIMITYJIbCHOTO IOPHYBaHHSI OTBOPIB i3
TUTaHOBUX CIJIaBiB 3a goromoroio cucteM CAD / CAE, a came BIaCTUBOCTI po6040ro iHCTpyMeHTa-AopHa 6yiu
3a7]aHi CTETIEeHeBMM 3aKOHOM, a He 332 3aKOHOM aOCOJIIOTHO TBEPOTO Tija, M0 JO3BOJIMIIO 3MEHIINTH PO306isKHICTDb
reOMEeTPUYHHUX [1apaMeTPiB MK YMCIIOBUM MOJIE€/IIOBAHHSIM i HATYPHUM eKcllepuMeHTOM 3 15 1o 10 %;
yIIOCKOHAJIEHO aJITOPUTM PO3POO6JIEHHSI TEXHOJIOTIYHUX MTPOLIeCiB THEBMOIMITYJIbCHOTO JJOPHYBAHHS OTBOPIB
aBialliMHMX KOHCTPYKLiM 32 paXyHOK BBEJIEHHS €TaIliB, [1I0B'I3aHUX 3 33/1a4aMU BUKOPUCTAHHS ITHEBMOIMITYJIbCHUX
npuctpoiB y ckinagi PTK; crynins BnposamkeHHd - 11 «<AHTOHOB», HanjioHasnisHUY a€pOKOCMIYHUY YHIBEPCUTET
iM. M.€. JKykoBcbKOro "XapKiBCbKMi aBialliiHMIA iHCTUTYT"; rajy3b BUKOPMCTAHHS — aBialliliHa IPOMUCIIOBICTb.

2. The subject of research is the technology and air-impact tool for holes mandreling in aviation structures made
of titanium alloys in robotic complexes; the objective of research is to develop the technology and modification of
the air-impact tool for holes mandreling in aviation structures made of titanium alloys when used in RTC
conditions; research methods - numerical methods for solving problems for processes of air-impact holes
mandreling in aviation structures of titanium alloys; technological recommendations for air-impact holes
mandreling in aviation structures made of titanium alloys were developed on the basis of experimental studies; the
deformed state of the mandrelled samples was investigated by methods of macro- and microstructural
metallography and electron microscopy; the results of research - technological recommendations for parameters
selection of the pulse mandrelling process of the holes in aircraft structures made of titanium alloys are provided;
pneumopulse mandrelling device for the use as a part of the robotic workcell is improved by performing
constructive modification; novelty - for the first time, technological process of the pulse mandrelling of the holes
in aircraft structures made of titanium alloys are developed, having provided increased durability by more than
15%; the method of determining rational parameters of pulse mandrelling of holes with titanium alloys in the CAD
/ CAE was further developed, namely, the properties of the working tool mandrel are given as a power function
instead of an absolutely rigid body, which made it possible to reduce the error between numerical simulation and a
field experiment from 15% to 10%; improved methodology for the development of technological processes for
pulse mandrelling of holes in aircraft structures allowed the use of pneumopulse devices as a part of the robotic
workcell; the degree of implementation — Antonov Company, National Aerospace University "Kharkiv Aviation
Institute"; area of implementation - aviation industry.
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VIII. 3aKkJII04Hi BiZoMOCTi
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