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V. BizomocTi npo gucepramniio

MoBga guceprariii:

Koau TeMaTHYHHX PYyOPHK: 55.49

Tema guceprauii:

1. Bubip pauioHaspbHUX MapamMeTpiB i BHUKEHHST MaTePiaTOMiCTKOCTi XBOCTOBUX BifICiKiB paKeT-HOCIIB

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

Pedepar:

1. Incepranifina po60Ta IpUCBIYeHa po3po0Lli MigXoAy L0 CUCTEMHOTO TPOEKTYBAaHHS XBOCTOBUX BiJICiKiB paKkeT-
HOCIiB Ha OCHOBI aHaJli3y HEPiBHOMIPHOCTI pO3I10Aisy HaNlpyXeHb, Gi3NYHOr0 €KCIIEPUMEHTAIBHOTO JOCTiIKEHHS
Ta BipTyaJIbHOTO €KCIIEPUMEHTY i3 3aCTOCYBaHHSM Cy4YaCHUX CKiHU€HHO-€JIeMEeHTHUX KOMITIOTEPHUX TEXHOJIOTIH.
Po3po6s1€H0 i 3aCTOCOBAHO aIrOPUTM KOMITIOTEPHOI'O MOZEJIIOBAHHS MOBEJiHKYA 000JI0HKOBOI KOHCTPYKILii

XBOCTOBOTO BifICiKy pakeT-HOCIIB 3MiHHOI JKOPCTKOCTI i3 3aCTOCYBaHHSM METOY CKIHUEHHUX €JIEMEHTIB Ta HOBUM



IiAxin 4o BaroBoi ONTMMI3alii TOHKOCTIHHYX Ba(eJIbHUX 000JIOHKOBUX KOHCTPYKUiN. 3 BUKOPUCTAaHHSIM
HalliBEMITIPiYHOI METOAVKY 3HAXOJI)KEHHS TEIJIOBOTO [TOTOKY IIPOBEAEHO YUCIIOBUI aHAaJli3 HECTAl[iOHAPHOTO
HaIpyXeHo-1e(OPMOBAHOI0O CTaHy BiJICiKy yTPMMaHHS, BUKJIMKAHOTO TeMIIEPATyPHUMHU MOJISIMUA, OOYMOBJIEHUMU
00TiKaHHSM HaJI3BYKOBMM MTOTOKOM IIPOAYKTIB 3rOPaHHsI MapIIOBOi PyXOBOi yCTaHOBKU. PO3p06J1€HO METOUKY i
[IPOBELEHO €KCIIEPUMEHTAJIbHE NOCIIIIKEHHS HAIIPYKeHO-4,e(POPMOBAHOI0 CTaHy XBOCTOBOTO BifICiKy 3MiHHOI
SKOPCTKOCT] IIpY CTaTUMHOMY HaBaHTa’KEHHI. 32 JJOIIOMOT00 PO3pO6JI€HOTr0 MifX0 4y BIepIle IIpoBeeHa
OIITMMi3allisg XBOCTOBOI'O BifICIKy pakeTu-HOCid "AHTapec". YnCeNbHO-€KCIIEPUMEHTAILHUN TIiAXiM 1O CUCTEMHOTO
IIPOEKTYBaHHS i po3paxyHKy HeCTal[ioOHapPHOTO Hallpy>XKeHO-Ae(OPMOBaHOTO CTaHY XBOCTOBOTO BiJICiKy
BIIPOBA/’)KEHO B IIPAKTUKY IIPOEKTYBaHHS Ha Jlep>kaBHOMY HinnprueMcTBi «KoHCTpykTOpChKe 6t0po "IliBneHHe" iM.
M.K. furemnsa».

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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