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II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: Yucesnbuuit ananiz HJIC i Hecy4oi 31aTHOCTI Ha OCHOBI pO3POGIEHUX METOIMK PO3PAXyHKY 3

YPaxXyBaHHSM B3d€MOBILJIMBY KOHL[CHTpaTOpiB HAIIpy>X€Hb
IToyaTok eramy: 02.2014
3akiH4YeHHs eTamy: 12.2014

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT
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dopma BaacHoOCTI:
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk
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Kopg 3a €EIPIIOY: 00019270
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeToz0J10rii OLiHKY i IOJOBXEHHS PECYpCy HEOIHOPiAHUX KOHCTPYKILill paKeTHO-KOCMIUHOI TEXHIKU 3

YpaXyBaHHAM HasIBHOCTI KOHU,CHTpaTOpiB HAIIpy>X€Hb

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of methodology for assessing and extending the life of inhomogeneous constructions of rocket and
space engineering taking into account the stress concentrators

Pedepar yKpaiHCBKOIO:

O6'eKTOM JOCIIiJIKEHHS € HEOJHOPiIHI KOHCTPYKTUBHI €JIeMEHTU 00'eKTiB paKeTHO-KOCMIYHOI TEXHIKU 3 BUPi3aMHu.
MeTo10 po60TH € YnCeNIbHMI aHali3 HaIIPY>KeHO-1e(POPMOBAaHOTO CTaHy Ta HECYYOi 3/JaTHOCTI 3 ypaxyBaHHIM
B3a€MOBILJIMBY KOHLIEHTPATOPiB HAlIPy>KeHb. MeTOM AOCTIIKEHHS - METOIA MEXaHiKu 1e(OPMOBAHOTO TBEPAOTO
Tina, MeTonu OyZiBesbHOI MexaHiKy, aHAJIITUYHI Ta YMCeJIbHI METOAYU 00YMCIIIOBATIbHOI MaTeMaTUKH, [TOPiBHSIJIbHUN
aHasi3. OTpMMaHO HACTYIIHI pe3yJbTaTy. 3 BUKOPUCTAHHSIM PO3pO0JIeHUX paHille NpoeKlifiHo-iTepaliiiHux
BapiaHTIB METONy CKiHYEHHUX €JIEMEHTIB BUBHAYEHO HAIPY>KEHO-e(POPMOBAHUI CTaH 000JIOHKOBUX €JIEMEHTIB
BiZICiKiB pakeT-HOCIiB, IKi MiCTSITb BUPi3u pi3HOI (POPMU i Pi3HUX FEOMETPUYHUX PO3MIPIB 3 ypaxyBaHHIM
IJIaCTUYHOrO AedOopMyBaHHS Martepiany. Po3po61eHo nporpaMmy po3paxyHKy, siKa 103BOJIsi€ BUSHAUYNUTU BEJTUYMHU
HABaHTaXXEHb, [IPU SIKUX 30HU IVIACTUYHUX Jedopmallill I0YMHAIOTh 3/IMBATUCS i CTAIOTh 3arajIbHUMU (117151 3a1aHUX
reOMEeTPUYHUX NTapaMeTPiB KOHCTPYKIii i BUPi3iB), 1[0 IPU3BOAUTH [0 NaTiHHS HECYUYOi 3TaTHOCTI €JIEMEHTIB
KOHCTpPYKLiil. [IpoBefieHo yncesibHe NOCTiIPKeHHS! BIVIMBY OJHOTO i AEKiIbKOX (IBOX i TPhOX) BUPi3iB MPSIMOKYTHOI
(opMU 0HAKOBOTO 1 Pi3HOTr0 po3MipiB Ha HANPY>KeHO-1e(POPMOBAHUI CTaH OOOJIOHKOBUX €JIEMEHTIB BiJICiKiB
PaKkeT-HOCIiB 3aJ1eXKHO Bifl iX pO3MipiB i B3aeMHOro po3rauyBaHHs. [IpoBeneHo aHasi3 HeCy40i 34aTHOCTI
000JIOHKOBUX €JIEMEHTIB BiJICiKiB pakeT-HOCiiB. 30HU MJIACTUYHUX JedopMallill BUHUKAIOTh JIOKAJIbHO Y KpaiB
BUPI3iB i TOPIIiB 060JIOHKH, 37TMBAIOYKCh IIPU 301/IbIIIEHH] HAaBaHTaXKeHHS i BMEHIIIeHHi BificTaHi MiXX BUpi3aMuU.
BapiaHTu B3aeMOBIIMBY BUPI3iB 3a/1€XKaTh Bifi NapaMeTpiB 060JIOHKY i BUPi3iB. YTBOPEHHS CIIiIbHUX 117151 BUPi3iB
30H Jja€ 3HaYHe 3HIDKEHHS OIiPHOCTI €JIEMEHTIB O00JIOHKOBUX €JIEMEHTIB BiJICiKiB PaKe€T-HOCIIB 3 BUpi3aMu Jil09UM
HaBaHTaKE€HHSIM Y 3B'S13KY 3 IIaiHHSIM >)KOPCTKOCTi 060JIOHOK. 3aIIpOIIOHOBAHO Ti[IXif] 1O IIPOrHO3YBaHHS HECY4oi
3/1aTHOCTi 060JIOHKOBHUX €JIEMEHTIB BiJICiKiB paKeT-HOCIiB, I0B's13aHUI 3 TpaHCHOPMALLi€lO i 3IUTTIM 30H
IJIACTUYHUX AedopMalliil i BUBYEHHSIM B3a€MOBIUIMBY BUPi3iB. [IoKa3aHO, 110 BUKOPUCTAHHS NPOEKLiIHO-
iTepalifHMX BapiaHTiB METOAY CKIHYEHHUMX €JIEMEHTIB B LIVX 33[1a4ax IIPUBOAUTD 10 EKOHOMIi KOMIT'IOTEPHOTO 4acy
PO3paxyHKy B 36 - 45 pasiB (B 3aJ1€XKHOCTI Bifl Kjlacy 3a/1a4) [IOPiBHSHO 3 4aCOM PO3pPaxyHKy Ha OCHOBI
TPaAULiiHOTO METOJly CKiHYEHHHUX €JIEMEHTIB (Ha OfHill ciTui). PesysabTaTt pob0TH, OTPUMaHi Ha JaHOMY €Tarli,
OyAyTb BUKOPUCTaHi HAa HACTYITHOMY eTarli 11 pO3pO0KY PeKOMEH Al o0 3HUKEHHSI MaKCUMAaIbHUX
HaIpyXeHb HEOQHOPITHNX KOHCTPYKTUBHUX €JIEMEHTIB 00'€KTIB paKeTHO-KOCMIYHOI TEXHIKY 3 KOHLIEHTpAaTOpamMu

HanpyXeHb. ['amy3b 3aCTOCYBaHHS - PAKETHO-KOCMiYHa TE€XHiKa, MalIMHOOYJyBaHHSI.

Pedepar aHIJIiHCBKOIO:

The research subjects are non-uniform structural members with cuts for rocket-and space products. The research
purpose is to analyze numerically the stressed- strained conditions and the carrying capacity considering
interactions between the stress concentrators. The research methods are ones of mechanics of a deformable solid,
construction mechanics, analytical and numerical techniques of computing mathematics, comparative analysis.
The following results are obtained. Stressed-strained conditions of shell members of launch vehicle compartments
with various cuts are established using the known projection and iteration versions of the finite-element method
considering elastic strains of materials. A program for calculating the values of loads when zones of plastic strains
are coming in merge together and become general ( for given geometric parameters of the structure and cuts),
resulting in the drop in the carrying capability of structural members, is developed. The effects of one and several (



two and three) rectangular cuts of similar and different sizes on stressed-strained conditions of shell members of
launch vehicle compartments are numerically studied depending on their sizes and | interlocations. The carrying
capacity of shell members of launch vehicle compartments is analyzed.Zones of plastic strains originate locally at
the edges of cuts and shell faces, coming in merge together when a load increases and the distance between cuts
decreases. Versions of interactions between cuts depend on parameters of the shell and cuts. Generation of zones,
which are joint for cuts, results in significantly lowering resistance of shell members of launch vehicle
compartments with cuts to acting loads due to lowering in the shell stiffness. An approach to the prediction of the
carrying capacity of shell members of launch vehicle compartment related to the transformation and mergence of
plastic strains zones and studies of interactions between cuts is proposed. It is shown that for those problems
projection-iteration versions of the finite-element method result in cutting the computer time of computations
36-45 times (depending on the class of problems) in comparison with the computing time of a traditional finite-
element method (with one grid).The research results obtained at this point will be used at the subsequent stage for
the development of recommendations for lowering the maximal stresses of non-uniform structural members of
rocket and space technology products with the stress concentrators. Applications: rocket and space technology,
machine building.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: [Tizxiz 10 NPOrHO3yBaHHS HECYYOi 3ATHOCTI 0GOJIOHKOBYX EJIEMEHTIB BiZICIKiB

PakeT-HOCIiB 3 BUpi3aMu

Ha3zpa HTII aHrsi#icbKO0: An approach to Prediction of Carrying Capacity of Shell Members for Launch

Vehicle Compartments with Cuts

HTII, sixy nepen6a4asiocsi CTBOPUTH:
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