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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

Pedepat yKpaiHCBKOIO:

O6'eKTOM JOCIIiJKEHHS € OJHOPiAHI KOHCTPYKTUBHI €J1eMeHTH 00'€KTIB paKeTHO-KOCMIUHOI TeXHIKH 3 BUpi3aMU.
MeTo10 po60TH € po3pobKa METOLLOJIOTI] YMCEIbHUX AOCIIPKEHD HAIPY>KEHO-1e(POPMOBAHOI'0 CTAHy Ta OLiHKU
pecypcy HEOZHOPIGHUX KOHCTPYKTUBHUX €JIEMEHTIB 06'€KTIB paKeTHO-KOCMIUHOI TEXHIKM B 30HaX pO3TallyBaHHS
KOHLIEHTPATOPiB HANIPy>KeHb y BUIJISI OTBOPIB. MeTOAM NOCIiIKEeHHS - METOAU MeXaHiKu Je(OopMiBHOIO TBEpHOro
Tina, 6y iBesbHOI MeXaHiKY, aHaJIiTUYHI Ta YMCeJIbHI, 00YMCIIIOBAJIbHOI MaTeMaTUKY, [IOPiBHSJIbHUI aHAaJIi3.
OTpumaHi pe3ysbTaTi: IPOBELEHO aHANI3 KOHCTPYKTUBHOTO O(POPMJIEHHS CY4aCHUX 00'€KTIB paKETHO-KOCMIYHOI
TEXHIKY, 1[I0 MAIOTh KOHLIEHTPAaTOPY HAIPY>KEHb. BU3HA4YEHO 3a7a4i OLIiHKYU MIILIHOCTI, HECY4Oi 30AaTHOCTI i pecypcy;
PO3p006JI€HO 3arajbHi YUCEJIbHI METOIM PO3PaXyHKY MillHOCTI Ta HECy40i 3aTHOCTI IIJIaCTUHYACTO-000JI0HKOBUX
KOHCTPYKLi# paKeTHO-KOCMIYHOI TEXHIKM ITPY HAsIBHOCTI KOHLIEHTPATOPIB HAIIPY’KE€Hb Y BUIJISAI BUPi3iB HA OCHOBI
HOBUX NPOEKLINHO-ITepaLiiHUX BapiaHTiB METOAY CKIHUEHHVX €JIEMEHTIB 3 YpaxyBaHHAM I1JIACTUYHOTO
IepopMyBaHHS MaTepiainy AJ1s OLiHKYA pecypcy 00'eKTiB paKeTHO-KOCMiYHOI TeXHiKY; PO3PO6IEHO YMCeIIbHI
METOM BUPIlIEHHS KOHKPETHUX 33/1a4 OLIHKM MILIHOCTI i peCypCy KOHCTPYKLil PAKETHO-KOCMIYHOI TEXHIKU 3
yPaxyBaHHSM B3a€MOBILIMBY BUPi3iB; BUBHAYEHO HANIPY>KEHO-e(OPMOBAHUI CTaH Bi[ICiKiB paKeT-HOCIIB 3 OJHUM
IPSIMOKYTHUM BUPi30M IpU IJIACTUYHOMY Ae(OpMYyBaHHI MaTepiajly; MIPOBeIEeHO YMCeIbHUI aHali3 HalpyKEeHO-
Ie(pOpMOBaHOrO CTaHy BifICiKiB pakeT-HOCIiB 3 ABOMa i Gisiblile IPSIMOKYTHUMU BUpi3amMu (OJHAKOBUMMU i PI3HUMU) 3
yPaxyBaHHSM iX B3a€EMHOTO0 BILIUBY, [IOB'13aHOTO 3 IJIACTUYHUM Je(pOpMyBaHHSIM MaTepiaiy; IpOBeIeHO
4UCeJIbHUI aHaJli3 Hallpy>KeHO-Ae(OPMOBAHOIO CTaHY BiJICiKiB paKeT-HOCIiB IpX HAsIBHOCTi TPUKYTHUX B KyTax i
OXOIUIIOIOYMX KyTH MiAKPiNJIEHb B IPSMOKYTHUX BMpi3ax i JaHa OLiHKA BIVIMBY MiJKPilJIeHb Ha 3HKEHHS
HarnpyXeHs i gedopmaliiil B 30Hax po3TalllyBaHHs BUPi3iB; IPOBELEHO aHalli3 HeCy4oi 30aTHOCTI BifiCiKiB pakeT-
HOCIIB 3 ypaxyBaHHSIM BILIMBY OSIBY i TpaHCGOPMallii B IPOLeCi HABAHTA)KEHHSI 30H IVIACTUYHUX Jedopmalii;
IIPOBEZIEHO PO3PaXyHKU HaNPyKeHO-1e(pOPMOBAHOTO CTaHy Ta HECY4YOi 3IaTHOCTI BifCiKiB pakeT-HOCIiB. JlaHO
NIOPiBHSIHHS PE3YJIbTATiB YMCEJIbHOTO aHalli3y HallPYy>KeHO-1e(OPMOBAHOIO CTaHY 3 PO3paxyHKaMHU, 3aCHOBAHUMU
Ha 3actocoByBanux y JII1 "Kb "[liBnenHe" Mmetogrkax. OTprUMaHO NPUUHATHUH 306ir IIpY 3HA4YHIM eKOHOMIi yacy
PO3paxyHKy. Pe3ysibTaTl 0 BUKOPUCTAHHIO METOIUK, 3acHOBaHUX HAa MCE i po3po6sieHux B JaHOMY ITPOEKTi, 6y1u

BIIPOBa>KeHi rpu o6pobui nepcrnextuBHux PH ("AnTapec”, "3enit”, "Uuknon-3") B 11 "Kb "[liBnenne".

Pedepar aHr1iliCbKOIO:

The research subjects are non-homogenous structural members for rocket and space technology objects with
cuts. The research objectives are to develop the methodology of numerical studies of stressed-strained states and
to assess the life of non-homogenous structural members for rocket and space technology The research methods:
ones of mechanics of deformable rigid body, structural mechanics, computational mathematics, analytical and
numerical methods, comparative analysis. The results: designs of current objects of rocket and space technology
with stress concentrators are analyzed. Problems of assessments of the strength, the supporting power and life are
formulated;general numerical methods for calculating the strength and the supporting power of plate-shell
structures of rocket-space technology with stress concentrators in the form of cuts are developed using new
projection and iteration versions of the finite element method with provision for plastic deformation of materials
to assess the life of objects of rocket-space technology; numerical methods for solving the specific problems of



assessment of the strength and life of structures of rocket-space technology are developed considering
interactions between cuts; stressed-strained states of sections of launch vehicles with one rectangular cut in
plastic deforming a material is found; stressed-strained states of sections of launch vehicles with two and more
rectangular cuts ( similar and various ones) with provision for their interactions associated with plastic
deformation of materials are analyzed numerically; a numerical analysis of stressed-strained states of launch
vehicle sections with triangular stiffened members at angles and those that enclose angles in rectangular cuts is
carried out and the effects of stiffened members on lowering stresses and strains in zones of cuts are assessed; the
supporting power of launch vehicle sections is analyzed considering the effects of initiation and transformation of
zones of plastic deformations in loading; stressed-strained states and the supporting power of launch vehicle
sections are computed. Results of a numerical analysis of stressed-strained states are compared with
computations based on SE “KB “Yuzhnoye” techniques. A good coincidence is obtained under significant savings in
the computing time. Results on using the techniques, based on FEM and developed during this project, have been
implemented in processing advanced launch vehicles (Antares, Zenit, Cyclone-3) at SE “KB"Yuzhnoye.”
Methodology of Assessment and Extension of Service Life of Non-Homogenous Structures of Rocket-Space
Technology Considering Stress Concentrators
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Koau TemaTHYHHUX PYOpPHK: 27.41

KepiBHUKH po6OTH

BiacHe IlIpizBue Im'a I1o-6aThKOBI: I'ynpamosuy Bagum Cepriiiouy
HaykoBH# CTyIiHb:

Buene 3BaHHS:

Inentudikarop ORCID ID:

JoparkoBa indpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: CaHiTapHO-€migemiosoriqHa ouiHKa 6e3MeK 715 37{0POB'Sl JIO/MHU TI0TiIMEPHHX,
CHHTETUYHUX MaTepiajiB, NapPpyMepHO-KOCMETUYHOI MPOAYKILii, 32c06iB M0OYTOBOI XiMii Ta ix peLenTypHuX

KOMIIOHEHTIB.

Hassa HTII aHr/1ificbKOIO: Sanitary-epidemiological assessment of the safety for human health of polymeric,

synthetic materials, perfumery and cosmetics, household chemicals and prescription components.
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: HOPMATHBHA JOKYMEHTALLis

l'any3b 3acTocyBaHHS: 35.30.0

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: O6rpyurosani Ta Hagani pekoMeH allii 1o 6e3rneYyHoMy 3aCTOCYBaHHIO MOJIMEPHUX, CUHTETUYHUX
Marepiasis i BUPOGiB 3 HUX, Nap(PyMEPHO-KOCMETUYHOI ITPOAYKLii, 3aC06iB 100YTOBOI XiMil @ TAKOXX CUPOBUHMU 151
iX BUpOOGHUIITBA 3 METOIO 3a0€e3I1eYeHHs MiHIMAJIbHOTO PU3HUKY iX BIIJIMBY Ha 3JJOPOB'Sl HACEJIEHHS Ta HAaBKOJIMIIHE

cepenoBuUlIE.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHst HTII: Briposamkeno
IIpakTHyHa peasnisanis HTII
IToyaToK eramy: 2016 pik
3aKiHYeHHS eTaly:
Crnio>KHuBavi NPOAYKILii: zasHaveni BracHuku
IlepcneKTHBHI PUHKH: Ykpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0OCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:

IX. Biosiorpadiyaui onuc

O knaccudukanyuy CTapTOBOro 060pyOBaHUS PAKETHO-KOCMUYECKUX KOMILJIEKCOB [P 0O0CHOBAaHMU HOPM
npoyHoctu / A. B. Ilertsipes, O. B. [Tununexko, B. C. I'yapamosud u 1p. // KocmiuHa Hayka i TexHosoris. - 2015. -
N2 4.-34c.



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHUK I0PHIHYHOI 0COOH [Innunenko Ouier BikTopoBruY
I. T. H., 05.07.05

IlepeJtik 0CiO-BHKOHaBILiB
I'vnpamosny Bagum CepriftoBny
Penpunues Osekciit BacunboBry
Pa6oxons Cepriit AHApiioBIY

Camapceka OseHa BikropiBHa

BignoBigasibHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeectpaTop

KepiBnuKk Bigginy YKpIHTEI, mo €
BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI




