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V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TemaTuyHHUX pyOpHK: 81.35.13

Tema guceprauii:
1. Po3po6ka 06s1aiHaHHS Ta TEXHOJIOTII 117151 €JIEKTPOHHO-TIPOMEHEBOr0 3BapIOBaHHS aJIIOMiHIEBUX CIIJIaBiB B yMOBaX

KOCMOCY.

2. Development of equipment and technology for electron beam welding of aluminum alloys in space.

Pedepar:

1. luceprauis nprucBa4YeHa BUPILIEHHIO HAYKOBO-TIPUKJIAHOI 3a7ja4i: CTBOPEHHIO IIPMHLUIIOBOI TEXHOJIOTI]
€JIEKTPOHHO-TIPOMEHEBOT0 3BapIOBAHHY B yMOBaX KOCMOCY Ta Ha MOBepxHi Mics1d 115 3aCTOCyBaHH4 ii IIpu
BMKOHaHHI PEMOHTHHX Ta PEMOHTHO-BiJHOBJIIOBAJIbHUX POOIT. 3a7ja4y BUPIIIEHO IJISIXOM BCTAHOBJIEHHS
3aKOHOMIPDHOCTEM ITIOPOYTBOPEHHS [P €JIEKTPOHHO-TIPOMEHEBOMY 3BAPIOBAHHI aJIIOMiHI€BUX CILJIaBiB B yMOBAX
3HIDKEHO] rpasiTaliii Ta aHami3y ocCHOBHUX (aKTOPiB, SKi BU3HAYAIOTH MiIBUIIEHY CXUJIbHICTb 10 YTBOPEHHS
HEeCYLJIbBHOCTEH TaKOoro TUILY, @ TAKOX 3a JOIIOMOrOI0 06J1aiHaHHSI HOBOTO [TOKOJIiHHS, SIKE [103BOJISI€ BUKOHYBATH
IIPOLIEC OJHOMPOXiHUM CIIOCOOOM 3 NONEepPeHIM MifirpiBoM Ta HACTYITHOIO TEPMOOOPOOKOIO 1IBA 3
NepeMillyBaHHSIM PO3IJIABIEHOIO METANTy BAHHU PEBEPCHOI0 KPYTOBOIO PO3TOPTKOIO i NEPIOANYHUM CKaHYBAHHSIM

€JIEKTPOHHOTO ITy4YKa Ta 3BapIOBATU aJIIOMiHi€Bi CIJIaBU TOBUIMHOIO 10 6 MM, SIKi B OCHOBHOMY 3aCTOCOBYIOTHCS B



Cy4aCHOMY pakeToOynyBaHHi. AKTyaJIbHICTh pO6OTH 06OYMOBIIEHA HEOOXiTHICTIO pO3pOOKYU HOBUX HAyKOBUX
MigXOZiB IPY CTBOPEHHI CYy4aCHOTO TEXHOJIOTIYHOTO MPOLECY €JIEKTPOHHO-TTPOMEHEBOIO 3BAPIOBAHHS, SIKUH €
[IEPCIIEKTUBHUM IIPU BUKOHAHHI B YMOBAax HaIBUCOKOT'O BaKyyMy, 3HIKEHO] IpaBiTalii Ta HU3bKUX TEMIIEPATYP

PEMOHTHUX, PEMOHTHO-BiITHOBJIIOBAJIbHUX, MOHTXHUX i OyZiBeJIbHUX POOIT B KOCMOCI Ta Ha NoBepxHi Micsus.

2. The dissertation is devoted to the solution of a scientific and applied problem: the creation of the principle
technology of electron beam welding in the conditions of space and on the surface of the Moon for its application
in the performance of repair and repair and restoration works. The task was solved by establishing the patterns of
pore formation during electron beam welding of aluminum alloys in conditions of reduced gravity and analyzing
the main factors that determine the increased tendency to form discontinuities of this type, as well as by using
new generation equipment that allows the process to be performed in a single-pass way with preheating and
subsequent heat treatment of the seam with mixing of the molten metal of the bath by reverse circular scanning
and periodic scanning of the electron beam and welding aluminum alloys up to 6 mm thick, which are mainly used
in modern rocketry. The relevance of the work is due to the need to develop new scientific approaches in the
creation of a modern technological process of electron beam welding, which is promising when performing repair,
repair and restoration, assembly and construction works in space and on the surface of the Moon in conditions of
ultra-high vacuum, reduced gravity and low temperatures.
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BOXJIMBUX IIPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOTO, COLiaIbHO-€KOHOMIUYHOrO, CyCIiIbBHO-MIOJiTUYHOTO,
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CYCIIiJIbCTBA i Aep>KaBy

CrpareriyHu# NpiOpUTETHUHN HANIPSIM iHHOBaILLiHHOIL JiSIJIBHOCTI: OCBOEHHS HOBUX TEXHOJIOTI
BHCOKOTEXHOJIOTIYHOTO PO3BUTKY TPAHCIIOPTHOI CMCTEMH, PAaKETHO-KOCMIYHOI rajysi, aBia- i cyIHOOyAyBaHHS,

036PO€EHHS Ta BilICbKOBOI TEXHIK1
ITiZCyMKH ZOCIIiI>KEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS

Iyosikarrii:

¢ 1. Lobanov L.M., Asnis E.A., Ternovoy Ye.G., Zubchenko Yu.V., Statkevich LI., Volkov V.S., Glushak S.A. Some
Issues of Repairing Manned Space Vehicles in Outer Space Using Electron Beam Welding. State Phenomena
Submitted: 2020-07-07 ISSN: 1662-9779. Vol. 315. P.101-105.

URL:https://doi.org/10.4028 /www.scientific.net /SSP.315.101.

¢ 2. 'nymak C.O. EBouitolisi €/1eKTPOHHO-IIPOMEHEBOI0 006J1aiHaHHSI [1J151 3BAPIOBAaHHS Y KOCMOCI. ABTOMaTH4YHE
3BaproBaHH. 2023 N2 8. C. 1-7.

e 3.Jlobanos JI.M., MineHnin O.C., Tepnosut#i €.I'., Tlickyn H.B., I'mymaxk C.O., CraTtkesud L.I., Paguenxo JI.M.
3aKOHOMIPHOCTI IOPOYTBOPEHHS NIPU €JIEKTPOHHO-TIPOMEHEBOMY 3BAPIOBAHHI aJIIOMiHi€BUX CIIJIaBiB B yMOBaX
3HIKeHoi rpasitanii. Kocmiyna Hayka TexHosorist. 2023. T. 29. N2 3. C. 57-66
.URL:https://doi.org/10.15407 /knit2023.03.057.

¢ 4. Jlobanos J.M., Tepuosuti €.I",, ITickyn H.B., ['nymak C.O., Kpiokos B.A., XapkiBceka T.M., CtaTkeBuy L.,
Mynum B.®., 3akopko B.O. EneKTpoHHO-IIpOMEHeBa rapMarta /il py4HOro €JIeKTPOHHO-IIPOMEHEBOT0
3BapIOBaHHs B yMOBax nosepxHi Micsus. Kocm. Hayka i Texnost. 2024. 30(1):80-91.URL:
https:/ /doi.org/10.15407 /knit2024.01.080.

¢ 5. Jlo6anos JI.M., Jlaukin [O.H., Tepnosuii €.I',, ITlickyn H.B., I'mymak C.O., Conosiios B.I'.,, CemikiH B.D.,
®enopuyk B.€., CratkeBny L.I. EnemeHTH T€XHOJIOTI] €/1eKTPOHHO-ITPOMEHEBOT0 3BapIOBaHHS alIOMiHieBUX
CILJIABiB [1J11 MOHTaXXHUX | PEMOHTHO-BiIHOBJIIOBAaHUX POOIT Ha MoBepxHi Micsausg. KocMm. Hayka TexHoi1. 2024.
30(2):40-53 URL:https:/ /doi.org /10.15407 /knit2024.02.040.

HaykoBa (HayKOBO-TeXHiYHa) MPOIYKILisl: npucTpoi; TexHoorii



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxopnu, KOpYCHiI MOJI€JIi, TPOMUCIIOBI 3pa3Ku
1. Crioci6 3a6e3neyeHHs BUCOKOro po6040ro BaKyyMmy B €JIeKTPOHHO-IIPOMEHEBIi1 rapMari Ta IpUCTpil AJis
3/1ifICHEHHS 3BapIOBaHHSI i CIIOPiAHEHUX TEXHOJIOTIH y BiZKpUTOMY KocMoci: naT.121773 Ykpaina: B23K 15,/00,
B64G 4,/00. N2 a 2017 12348; 3aaB. 13.12.2017; ony6a1. 27.07.2020, bros. N2 14. 2. Cnioci6 dpopmyBaHHS
€JIEKTPOHHOTO ITy4YKa €JIEKTPOHHO-TIPOMEHEBOI rapMarTy 771 3BapIOBaHHA Ta CIIOPIAHEHUX TEXHOJIOTI B
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PeuenseHTu
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