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aBlaliiHW IHCTUTYT"
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I11. BizomMocTi mIpo aucepraiiiro
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

CeKTop HayKH: He 3aCTOCOBYETHCS

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

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHuil aepOKOCMiYHMIA yHiBepcuTeT im. M.E.

JKykoBcbKoro "XapkiBCbKUM aBialilHUM iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micue3Haxoa>KeHHS: Bys. Ukanosa, 17, M. Xapkis, XapKiBCcbKuii p-H., XapKiBcbka 0671, 61070, Vkpaina
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Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHUX PYOPHK: 55.47.13

Tema gucepranii:
1. Po3po6ka TeXHOJI0Tii THEBMOIMITYyJIbCHOTO JOPHYBaHHS OTBOPIB aBiallillHMX KOHCTPYKLiH i3 TUTAHOBUX CILJIABiB 3
BMKOPHCTaHHSIM POOOTOTEXHIYHMX 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 BOCIiIKEHHS — TEXHOJIOTiS Ta iHCTPYMEHT ITHEBMOIMITYJILCHOTO JJOPHYBAaHHS OTBOPIB B aBialliiHMX
KOHCTPYKIiSIX i3 TATAHOBUX CIUIABIB y CKJIaJli POOOTOTEXHIYHMX KOMIIJIEKCIB; MeTa JOCTiIKEHHS — PO3POOJIEHHS
TexHoJIoril i Mopudikalii iHCTpyMEeHTY ITHEBMOIMITYJIbCHOTO JOPHYBAaHHS OTBOPIB B aBiallilHUX KOHCTPYKLISX i3
TATAHOBUX CIUIABIB MiJl 4aC BUKOPUCTAHHS B ymoBax PTK; MmeTonn nociigpKeHHs — YMCIIOBi METOIY BUPILIEHHS

33724 1J1s IPOLECiB THEBMOIMITYJIbCHOT'O JOPHYBAHHS OTBOPIB B aBiallilHMX KOHCTPYKLiSIX i3 TATAHOBUX CILJIABIB;



TEXHOJIOTIYHI peKOMeHAaLil 010 iMITyJIbCHOTO JOPHYBAaHHS OTBOPIB B aBialliiiHUX KOHCTPYKLIAX 13 TUTAHOBUX
CIUIaBiB PO3POOGJISINCS HA OCHOBI €KCIIEPUMEHTAJIbHUX OCIIKEeHb; 1e(OPMOBAHNIN CTaH JOPHOBAHMX 3Pa3KiB
IOCTiIKeHO MeTOJaMU MaKpo- i MiKpOCTPYKTYypHOi MeTasiorpadii i e1eKTPOHHOI MiKpOCKOIIii; pe3yabTaTu
IOOCJiIKEHHS — HaZlaHO TEeXHOJIOTiYHI peKOMeHallii o0 BUOOPY NapaMeTpiB MPoLecy MHEBMOIMITYIbCHOTO
IOPHYBaHHS OTBOPIB aBial[iiHUX KOHCTPYKLiH i3 TUTAHOBOTO CIIJIaBY, sKi 3a6€31e4Yn MMigBUILeHHS JOBrOBiYHOCTI
3pasKiB Oizble HixX Ha 15 %; yA0CKOHaIeHO THEeBMOIMITYJIbCHUN IPUCTPIl JOPHYBaHHS 1151 BAKOPUCTAHHS MOro y
CKJIaZli pOGOTOTEXHIYHUX KOMILJIEKCIiB 32 paXyHOK BUKOHAHHS KOHCTPYKTUBHUX JOPOOOK; HOBU3HA — yIleplle
PO3PO6JIEHO TEXHOJIOTIYHUH ITPOLIEC THEBMOIMITYIbCHOTO TIOPHYBaHHS OTBOPIB aBialliliHUX KOHCTPYKLiil i3
TATAHOBUX CIIABIB i BU3HAYEHO Jialla30HM PO3IOJiny HOro napaMeTpiB Ta reOMETPii iHCTpyMEHTY; OTpUMaB
MOJAJIbIINI PO3BATOK METOJ, BUBHAUYEHHS PAlLliOHAJIbHUX [TApAMETPIiB ITHEBMOIMITYJIbCHOTO JOPHYBAaHHS OTBOPIB i3
TUTAHOBUX CILJIaBiB 3a gonomorow cucrtem CAD / CAE, a came BIaCTUBOCTI po60YOro iHCTpyMEHTa-A40pHA Oy1n
33/1aHi CTETIeHeBUM 3aKOHOM, a He 33 3aKOHOM abCOJIIOTHO TBEPJIOTO Tijla, 10 JO3BOJINIIO 3MEHIIUTH PO30DKHICTD
reoOMeTPUYHUX [1apaMeTPiB MK YMCJIOBUM MOJIE/IIOBAaHHSIM i HATYPHUM eKcllepuMeHTOM 3 15 1o 10 %;
yIIOCKOHAJIEHO JIFOPUTM PO3POGJIEHHS TEXHOJIOTIYHUX MTPOLIeCiB THEBMOIMITYJIbCHOTO JJOPHYBaHHS OTBOPIB
aBialliMHMX KOHCTPYKLiM 32 paXyHOK BBEJIEHHS €TAIliB, [I0B'I3aHUX 3 33/1a4aMU BUKOPUCTAHHS ITHEBMOIMITYJIbCHUX
npucTpoiB y ckinagi PTK; crynins BnposamxkeHHs - I «<AHTOHOB», HanjionasnbHNI a€pOKOCMIYHUI YHIBEPCUTET
iM. M.€. )KykoBCbpKOro "XapKiBCbKMAH aBiallilHAN iHCTUTYT"; Tajly3b BUKOPUCTAHHS — aBialliliHa IPOMHUCIIOBICTb.

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. 3ak1104Hi BiZOMOCTI

BaacHe IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pagu
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BignoBigasibHuUI 3a MiATOTOBKY
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KepiBnuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi
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JonmaToB AHaToJiit IBaHOBUY

IonmaToB AHaTtoJtii IBaHOBUY

IOpuenko T.A.



