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BUPOOHUIITBA aBialiliHOi Ta paKeTHO-KOCMIUHOI TeXHIKM 3a TEXHOJIOTi€0 BUGIPKOBOro Ja3epHoOro miaasnaeHHs (BJII).
CyyacHa pakeTo-KOCMiuHa TeXHiKa MPOMIIa 3HAYHUN HIJISIX TEXHOJIOTIYHOI €BOJIOLii, BUKOPUCTOBYE
HaWIIpOTPECUBHIllll METOY IPOEKTYBAHHS, KOHCTPYIOBAaHHS Ta BUPDOOHULTBA. 3aBJsIKU 3aCTOCYBAHHIO BEJIUKOI
KiJIBKOCTi CKJIaJHUX NPOLECIB i NPUHIUIIIB Bi0yBa€TbCsl MPOLYKYBaHHS JeTajleil By3JliB Ta arperaris, gKi 34aTHi
IIPALIOBATH HA MeXKaX MOXJIMBOCTEN KOHCTPYKILiH i BUKOpUCTaHMX MaTepianiB. OfHi€elo 3 KII0YOBUX ITPOGIEM
BHMPOOHHUIITBA PaKeTO-KOCMIYHUX JliTasbHUX anapatis (PKJIA) € HeoOxinHICTb 3aCTOCYBaHHS 11i10i HUBKU CKIIaAHUX
TEXHOJIOTIYHUX NPOLECIB, YHIKaIbHOIO BUPOOHUYOTO i BUITPOOYBAJIIbHOTO 06J1aiHaHHs. KpiM Toro, ranysb notpedye
BiZJTOBiHOTO BUCOKOKBaIi(PikOBAaHOTO [IEPCOHAy. YTPUMaHHS Ta PO3BUTOK IAHOTO HANIPSIMKY 3YMOBJIIOE BEJIMKI
BUTPATHY, i, IK HACJIAOK, — JOCTAaTHbO BUCOKY BapTiCTh KOCMIYHMX MicCiil. OCTaHHIM 4aCOM BUHUKJIO KiJIbKa
HaIpPsIMKiB PO3BUTKY HOBITHIX TEXHOJIOTIH, 1110 [J03BOJIsIE 3HAYHO 3MEHIIUTH BUTPATU i TEPMiHM BUPOOHUIITBA
PaKeTO-KOCMI4YHOI TEXHIKU, CIIPOCTATYU BUTOTOBJICHHS HAWCKJIQAHIMINX CUCTEM PAKETU-HOCIS: THEBMO-TiIPABJIiYHOI
CHCTEMU, KAMEPH 3ropaHHs, TypboHacocy Ta iHmux. OJHUM 3 aKTyaJbHUX HAIPSIMKIB € BUKOPUCTAaHHS aJUTUBHUX
TEXHOJIOTIH, a came 3D-IpyKy MeTaneBux getanei. Kiao4oBoo TeXHOOTi0 3D-IpyKy BUCOKOSKICHUX CKIAIHUX
BHPOOIB i3 )KapOCTIMKUX Ta KOJIbOPOBUX CIJIABIB € IIPOLIEC «BMOIPKOBOTO JIa3€PHOTO Iy1aByieHHs» (Powder Bed
Fusion, Selective Laser Melting). TexHosorisg nepenbaydae JloKajabHe TOUIAPOBE I1JIaBJIEHHS! METAJIEBOTO MIOPOIIKY B
repMETUYHIN KaMmepi, 3alI0BHEHI iHEPTHUM ra3oM, i3 BMiCTOM KUCHIO MeH1e 0,1 Bincotka. /I>xepenom eHeprii €
BOJIOKOHHI iTep6ieBi 1a3epu 3 BUCOKOIO CTabiIbHICTIO BUIIPOMIHIOBAaHHS, IOTY>KHicTIO Bif 100 1o 1000 BT, ontryHO
cdokycoBaHi B My giamerpom 50-300 Mxm. ['eoMeTpuyHi 30HHU cIIaBeHHS (POPMYIOTHCS 3a 3a37ajeriib
MiArOTOBJIEHOIO [TPOrPaMOI0, OTPUMAHOI0 IJISXOM NIPOTrPaMHO-MAaTEMATUYHOTO NOLIAPOBOTO Hapi3aHHS MOJeli Ta

(hopMyBaHHS TPAEKTOPIl PYXy JIa3€pHOIO IIPOMEHS.

2. Adzhamsyi S.V. Synthesis of design and technological solutions for the manufacture of rocket and space
technology parts using selective laser melting. — Qualification scientific work regarded as an equivalent to a
manuscript. The dissertation for seeking the scientific degree of Doctor of Philosophy (PhD) in specialty 134 -
“Aviation and Rocket and Space Technology”. - Oles Honchar Dnipro National University. - Dnipro, 2021. The
dissertation work is devoted to the development of technological parameters and methodology for their obtaining
for the modern process of 3D- printing of complex parts with the provision of certain quality indicators for
manufacturing in aviation and rocket and space technology using the technology of selective laser melting (SLM).
Modern rocket and space technology has passed a significant way of technological evolution and it uses the most
advanced methods of design, engineering and production. The use of a large number of complex processes and
principles enables production of parts of components and aggregates that are able to work on the limits of physical
capabilities of structures and materials used. One of the key problems of the production of rockets and space
vehicles (RSV) is the need to use a wide range of complex technological processes and unique production and
testing equipment. In addition, the industry needs appropriate highly qualified personnel. The maintenance and
development of this direction causes high costs, and, as a result, a sufficiently high cost of space missions.
Recently, several areas of development of the latest technologies have emerged, which can significantly reduce the
costs and production time in rocket and space technology and make production of the most complex systems of
the launch vehicle easier: the pneumatic and hydraulic system, combustion chambers, turbo pumps and others.
One of the key directions is the use of additive technologies, namely, 3D printing of metal parts. The key
technology of 3D printing of high-quality complex products made of heat-resistantand nonferrous alloys is the
process of "selective laser melting" (Powder Bed Fusion). This technology involves local layer-by-layer melting of
metal powder in an airtight chamber filled with inert gas, with residual oxygen of less than 0.1 percent. As the
source of energy, ytterbium fiber lasers with high radiation stability are used. The power of their radiation of 100
to 1000 W is optically focused into a spot of 50 to 300 um. Geometric zones of melting and fusion are formed
according to a preliminarily prepared program obtained by mathematical and algorithmic slicing a 3D model into
layers and forming the trajectories of the laser beam.
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