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2. Selection of rational parameters and reduction of material consumption of tail compartments of launch vehicles

Pedepar:

1. Inceprauiiina po60oTa IpucBsYeHa po3poolii MigXoay 10 CUCTEMHOTO ITPOEKTYBaHHS XBOCTOBUX BifICiKiB pakeT-
HOCIiB Ha OCHOBIi aHaJli3y HEPiBHOMIPHOCTI pO3IOJily Hallpy>KeHb, Gi3UYHOTO €KCIIEPUMEHTAJIBHOTO OCTIiI>)KEHHS
Ta BipTyaJIbHOTO €KCIIEPUMEHTY i3 3aCTOCYBAaHHSIM Cy4aCHUX CKiHU€HHO-€JIEMEHTHUX KOMITIOTEPHUX T€XHOJIOTIN.
Po3po61€eH0 i 3aCTOCOBAHO aJIrOPUTM KOMITIOTEPHOI'O MOZEJIIOBAHHS MTOBEiHKM 000JIOHKOBOI KOHCTPYKILii
XBOCTOBOTO BifICiKy paKeT-HOCIiB 3MiHHOI JKOPCTKOCTI i3 3aCTOCYBaHHSM METOJy CKIHUEHHUX €JIEMEHTIB Ta HOBUHI
niAxin 4o BaroBoi ONTMMI3allii TOHKOCTIHHUX BageIbHUX 000JI0HKOBUX KOHCTPYKLil. 3 BUKOPUCTAaHHSIM
HalliBEMITIPIYHOI METOAMKY 3HAXOKEHHS TEIJIOBOTO MTOTOKY IIPOBEAEHO YUCIIOBUIL aHali3 HECTAlliOHAPHOTO

HaIpPy>XeHO-1e(POPMOBAHOTO CTaHy BiJJCiKy yTPMMaHHS, BUKJIMKAHOTO TEMIIEPATYPHUMMU IOJISIMU, 06YMOBJIEHUMU



00TiKaHHSIM Ha[3BYKOBMM MTOTOKOM IIPOAYKTIB 3rOPaHHsI MapIIOBOi PyXOBOI yCTAHOBKU. PO3p06JI€EHO METOUKY i
[IPOBEIEHO eKCIIepUMeHTaIbHe JOCIIiIKEHHS HallpyKeHO-Ie(OopMOBaHOIro CTaHy XBOCTOBOTO BifICiKy 3MiHHOI
SKOPCTKOCT] IIPY CTaTUYHOMY HaBaHTaKEHHI. 3a JOIIOMOI00 PO3p06JIEHOr0 MifX0oAy BIEpIle IPOBeJeHa
ONTMMi3allig XBOCTOBOIO BifICIKy pakeTu-HOCid "AHTapec". UnceNbHO-eKCIEPUMEHTAILHUN TiAXiM, 1O CUCTEMHOTO
IIPOEKTYBaHHS i PO3PaxXyHKy HECTAL[ilOHAPHOTO HANPYy>KeHO-1e(OPMOBAHOTO CTaHy XBOCTOBOTO BiICiKy
BIIPOBA/’)KEHO B IPAKTUKY IIPOEKTYBaHHs Ha Jlep>kaBHOMY HinnpreMcTBi «KoHcTpykTOpChKe 6t0po "IliBneHHe" iM.
M.K. fnrensa».

2. The dissertation is devoted to the development of an approach to the systematic design of the tail
compartments of launch vehicles based on the analysis of non- uniformity of stress distribution, physical
experimental research and virtual experiment with the use of modern finite element computer technologies. An
algorithm for computer modeling of the behavior of the shell structure of the tail compartment of the launch
vehicles of variable stiffness using the finite element method and a new approach to the weight optimization of
thin-walled wafer shell structures have been developed and applied. Using a semi-empirical method of finding the
heat flux, a numerical analysis of the nonstationary stress-strain state of the holding compartment caused by
temperature fields caused by the flow of the supersonic flow of combustion products of the marching propulsion
system was performed. The technique is developed and the experimental research of a stress-strain condition of a
tail compartment of variable rigidity at static loading is carried out. With the help of the developed approach, the
tail section of the Antares launch vehicle was optimized for the first time. A numerical- experimental approach to
system design and calculation of the unsteady stress-strain state of the tail section has been introduced into
design practice at Design Bureau “Yuzhnoe” named after M.K. Yangel”.
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