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1. Po3po6ka o6s1ajHaHHS Ta TEXHOJIOTII 11 €JIEKTPOHHO-TIPOMEHEBOr0 3BapPIOBAHHS aJIIOMiHi€BUX CILIABiB B yMOBaX

KOCMOCY.

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

Pedepar:

1. luceprarisg nprucBa4eHa BUPiLIEHHIO HAYKOBO-TIPUKJIAHOI 3aja4i: CTBOPEHHIO IIPMHLUIIOBOI TEXHOJIOTI]
€JIEKTPOHHO-TIPOMEHEBOTO 3BaPIOBAHHS B yMOBAaX KOCMOCY Ta Ha NOBepXHi Micaud 1714 3aCTOCyBaHH4 ii Ipu
BHMKOHaHHI PEMOHTHUX Ta PEMOHTHO-BiJJHOBJIIOBAJIbHUX POOIT. 3a7ja4y BUPIIIEHO IIJISIXOM BCTAHOBJIEHHS
3aKOHOMIpPHOCTE! NIOPOYTBOPEHHSI IIPU €JIEKTPOHHO-TIPOMEHEBOMY 3BapIOBAaHHI aJIOMiHi€BUX CIIJIaBiB B yMOBax
3HIDKEHOI rpasiTallii Ta aHasizy OCHOBHUX (PAKTOPIB, SKi BUBHAYAIOTh MiJBUIEHY CXUJIbHICTD 10 YTBOPEHHS
HECYLiJbHOCTEN TAKOTO TUITY, & TAKOXK 3a JOTIOMOTr00 06J1aIHAaHHSI HOBOT'O ITOKOJIiHHS, SKE I03BOJISIE BUKOHYBAaTH
IIPOLIEC OJIHOMPOXiAHUM CIIOCOOOM 3 NOIepeiHIM MifirpiBoM Ta HACTYITHOIO TEPMOOOPOOKOIO 1IBA 3

HepeMiH.IYBaHHﬂM PO3IJIaBJIEHOT'O METAJIy BAHHU PEBEPCHOIO KPYTrOBOIO PO3TOPTKOIO i HepiO,I[I/I‘{HPIM CKaHyBaHHIM



€JIEKTPOHHOTIO Iy4YKa Ta 3BAPIOBATU AJIIOMiHi€BI CIIJIaBU TOBIIUHOIO 10 6 MM, SIKi B OCHOBHOMY 3aCTOCOBYIOTHCS B
Cy4aCHOMY pakeToOyIyBaHHi. AKTyaJIbHICTh pOOOTH 00yMOBJIEHA HEOOXITHICTIO pO3pOOKYU HOBUX HayKOBUX
MigXOLiB IIPY CTBOPEHHI CY4aCHOT'O TEXHOJIOTIYHOIO MPOLECY €JIEKTPOHHO-TIPOMEHEBOIO 3BAPIOBAHHS, SIKUH €
NEePCIEKTUBHUM PV BUKOHAHHI B yMOBaX HaIBUCOKOT'O BaKyyMy, 3HVDKEHOI IpaBiTallii Ta HU3bKUX TEMIIEPATYP

PEMOHTHUX, PEMOHTHO-BiJJHOBJIIOBAJIbHUX, MOHTAXXHUX i OyliB€JIbHUX POOGIT B KOCMOCI Ta Ha OBEpXHi Micsis.

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.

Jep>kaBHH peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKHU: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGIIbII
BaXKJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaIbHO-€KOHOMIUHOT0, CyCIiIbHO-TIOJITUYHOTO,
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