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PO3PAXYHKOBE MOAEJTIOBAHHA PYUHIBHUX BUNPOBYBAHb PAKETHUX
KOHCTPYKUIN

Excnepumenmanvi 00cai0Hcen A MeXLAHIYHOT NOBEOTHKU CKAAOHUX KOHCMPYKUIL €
0osoai obmedceHUMU T HAO3BUUAUHO KOUMOBHUMU, A 3ACTMOCYBAHHA CTLPOUEHUL
MmamemamuyHux modenet 0as OYIHIOBAHHA MIYHOCTL MA eKCNAYaAmayitinozo pe-
cypcy maxux KOHCmMpYyKyil modce mpusgodumu 0o cymmesuxr nomuarox. Tomy
0ocai0HceHHA MeXAHIUHOT N0BeOTHKU 3 MeMOT0 OYIHI08AHHSA PYUHIBHUX HABAHMA-
JHCeHb CKAAOHUX CMPYKMYPHO-HEOOHOPIOHUX KOHCMPYKYLUL PAKEMHOT MeXHIKU 8Ce
yacmiwe 8UKOHYMb HA OCHOBT YMOUHEHUX MAMeMAMULHUX mo0enell, aKi 0arombs
MONCAUBICTMD YPAXYBAMU CKAAOHY POPMY KOHCMPYKYIUL 1 HeATHIUHY Mo8ediHKY
mamepianis. Y pobomi 3anponoHO8AHO YMOUHEHY MAMeMAMUUHY MO0eab O0as
BU3HAUCHHSA PYUHIBHUX HABAHMANCEHb 30 NPUNYWEHHA, WO NepemierHs 1
Oepopmayii € eAUKUMU, 0 HANPYHIEHHA ICMOMHO NePesUUWYIOMb MeHY NAACTNUY-
Hocmi mamepianis. 3adauy CcPOPMYABOBAHO 8 MEHCAX 2e0MEMPUUHO HEeATHIUHOL
npysxcHonaacmuurnocmi. Jas il po3e’s3ysaHHs 8UKOPUCTMAHO MemO0 CKIHUEHHUX
enemenmis. Ha yiti ocnosi Oocaidaceno Hanpysiceno-Oepopmosanuti cmar 6axa
NAAUBHO2Z0 810CIKY paxemu 3a Yymos, Wo 810nosidaroms pYurHieHUM 8UNPOOYBAHHAM.
Ompumani 3Havenns PYUHIBHUL HABAHMANEHD MA 004ACTNE BUHUKHEHHA MAKCU-
MAABHUX HANPYHeHb Y Oaxky 0ob6pe Yy3200xytomecs 3 pesysvmamamu pYliHieHozo
HAMYPHO20 eKcnepumeHmy. J3anpPonoHosara memodonozis 0ae MONCAUBICTD
ICMOMHO CKOPOMUMU KIABKICMD HAMYPHUX eKCnepumenmis, nid 4ac axux KoH-
cmpyKyito 00800amsv 00 PYUHYBAHHA.

Katouoei caosa: mamemamuune ma komn'iomephe mo0eatos8anns, pakemna mexrHixa,
MIYHICMD, PYUHYBAHHA.

COMPUTATIONAL MODELING OF DESTRUCTIVE TESTS OF ROCKET STRUCTURES

Experimental evaluations of the mechanical behavior of complex structures are quite
limited and extremely expensive. The use of simplified mathematical models to assess
the strength and operational resource of such structures can lead to significant errors.
Therefore, the investigations of the mechanical behavior of complex structurally
inhomogeneous structures of rocketry for evaluation of critical loads are
increasingly performed on the basis of refined mathematical models, which encounter
the complex shape of structures and the monlinear behavior of materials. This paper
presents a refined mathematical model for the determination of critical loads
assuming that displacements and strains are large, and stresses significantly exceed the
plasticity limit of materials. The problem is formulated within the framework of the
geometrically monlinear elastoplasticity. The finite element method is used to solve it.
On this basis, the stress-strain state of the fuel compartment tank of the rocket is
investigated under the conditions corresponding to the destructive tests of the tank. The
obtained values of the destructive loads and the places of occurrence of maximum
stresses in the tank are in good agreement with the results of the destructive natural
experiments. The proposed methodology makes it possible to significantly decrease the
number of field experiments during which the construction is brought to destruction.
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