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2. Improving the mass efficiency of rocket engine power elements

Pedepar:

1. Ha cporogHiHiii eHb paKeTHO-KOCMIYHA rajy3b IIEPEXOAATh Ha HOBUI PiBEHb PO3BUTKY TEXHOJIOTIM.
Po3mmpenHs: MOXKIMBOCTEN afUTUBHUX TEXHOJIOTIN 1J1s1 3D-IpyKy i KOMITIO3UTHUX MaTepiajiB NO3UTUBHO
BILJIMBAIOTh HA rajly3b B LIJIOMY. Y Cy4aCHOMY a€pPOKOCMIYHOMY PHMHKY KOHKYPEHLLisl CTPIMKO 3pOCTa€e, TOMY
6inbIiCcTh KOCMIYHUX KOMIIAHIM (SIK Aep>KaBHUX, Tak i IPUBATHUX), TaKuX sk, SpaceX, Firefly Aerospace,
FlightControl Propulsion, Ta iHmmi, Bce YacTilie BUKOPUCTOBYIOTh 3D-APyK 3317151 3MEHIIEHHS 4aCy BUTOTOBJIEHHS
OKpPEMUX BUPOOIB Ta arperaris, 1110 CTa€ BAXJIMBAM (PaKTOPOM IpU cepiliHOMYy BUPOOHULITBI. ByJio nposeneHo
OTJIS1, CUJIOBUX €JIEMEHTIB, 110 BUKOPUCTOBYIOThCS SIK CUJIOBUI €JIEMEHT Yy IBUTYHHUX YCTAaHOBKax TaKoXx
IIPOBEIEHO aHAJII3 iICHYIOYMX METO/IB MiABUIIEHHS €KCIUTyaTaliHMX XapaKTEPUCTUK Ta BUMIJIEHO [E€KiJIbKa 3 HUX.

Hanpuknag, iHkeHepHU Ta CACTEMHMH iAXOAM, TOMOJIOTIYHY ONTUMI3allilo Ta eKcriepuMeHT. CydacHi OCSATHEHHS



B rajly3i aiUTUBHOTO BUPOOHUIITBA BiIKPUBAIOTh MIMPOKi MOXJIMBOCTI /1J11 CTBOPEHHSI HETUIIOBUX CKJIAJIHUX
reoMeTpuyHuX HOPM Pi3HMX KOMIIOHEHTIB. ATUTHBHI TEXHOJIOTii OCHOBaHi Ha Pi3HOMaHITHUX (Di3UYHUX MTPOLIEcax
Ta BKJIIOYAIOTh Pi3HOMAaHITHI TEXHOJIOTiI BUPOOHUIITBA, B TOMY 4ucii SLM (BuGipKOBe Jla3epHe IJ1aBjIeHHST), SKUI
BUKOPUCTOBYETHCS /111 CTBOPEHHS ONTUMi30BaHMX KPOHIITENHIB, paMm, TOl0. TakoX NpUIiNeHo yBary
KOMIO3ULiTHUM MaTtepianaM y pakeTHO-KOCMiYHii TexHili Ta PisnKo-MexaHiYHMM XapaKTePUCTUKAM, IO MAIOTh
nepeBary Haj, CTajsIMU YU cIjiaBaMu. ByJsio mocizpkeHo BIIJIMB BUKOPMCTaHHS KOMIIO3UTIB y Liill rajysi Ta HaBeieHo
OKpeMi IlepeBaru Takux MaTepiaiiB y NOJAbIINX KOHCTPYKLILX. Y LIbOMY JOCJiJKEHHI BUBUYEH] Ta po3p00JIeHi
METOJM CUCTEMHOTO MiAXO0y 10 YAOCKOHAJIEHHS! MACOBOI €(PEKTUBHOCTI CUJIOBUX €JIEMEHTIB PAaK€THUX JIBUTYHIB.
PosrnisnHyTi pisHOMaHITHi cTparerii Ta MeTonu, CIIPSIMOBAaHI Ha MifBUIEHHS HAAiIHOCT, eeKTUBHOCTI Ta 3arajbHOi
IIPOAYKTUBHOCTI LIUX €JIeMeHTiB. Cepefl, pO3IJISHYTUX METOMIB BUAISIOTE BUKOPUCTAHHS [IEPENOBUX MaTepialiB,
TOIOJIOTiYHA ONTUMI3allisl, iIHHOBaliliHi TEXHOJIOTii BUPOOHUIITBA, CUCTEMHA iHTETpallis, ONITUMI3allis reomeTpii Ta
iHmi.

2. Today, the aerospace industry is moving to a new level of technology development. Expanding the capabilities of
additive technologies for 3D printing and composite materials have a positive impact on the industry as a whole. In
today's aerospace market, competition is growing rapidly, so most space companies (both public and private), such
as SpaceX, Firefly Aerospace, FlightControl Propulsion, and others, are increasingly using 3D printing to reduce the
manufacturing time of individual products and assemblies, which is becoming an important factor in mass
production. A review of the power elements used as a power element in propulsion systems was conducted. An
analysis of existing methods for improving performance was also conducted and several of them were identified.
For example, engineering and system approaches, topological optimization, and experimentation. Modern
advances in additive manufacturing open up wide opportunities for creating atypical complex geometries of
various components. Additive technologies are based on various physical processes and include a variety of
manufacturing techniques, including SLM (selective laser melting), which is used to create optimized brackets,
frames, etc. Attention is also paid to composite materials in rocket and space technology and the physical and
mechanical characteristics that are superior to steels or alloys. The impact of the use of composites in this field
was investigated and some advantages of such materials in further designs were presented. In this research,
methods of a systematic approach to improving the mass efficiency of rocket engine power elements were studied
and developed. Various strategies and methods aimed at improving the reliability, efficiency, and overall
performance of these elements are considered. The methods considered include the use of advanced materials,
topological optimization, innovative production technologies, system integration, geometry optimization, and
others.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKHU: OyHnameHTasbHi HAYKOBI HOCIIIPKEHHS 3 HANGIbII
BaXKJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUHOT0, CyCIiIbHO-TIOJITUYHOTO,
JIIOJICbKOTO NIOTEHLjaNy 17151 3a0e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIOr0 PO3BUTKY
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