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1. ETaniy BUKOHAHHS

Homep erany: 3

Hassa erany: Po3po6ka peKoMeHjalliil 10/10 3HIKEHHS MAaKCUMaJIbHUX HaIlPY>KeHb HEOJHOPiTHMX KOHCTPYKTUBHUX €JIEMEHTIB

00'eKTiB paK€THO-KOCMIUHOi TEXHIKM 3 KOHLIEHTPATOPaMU HaNpyXeHb
IToyaTok etamy: 01-2015
3akiHueHHs etamy: 12-2015

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa oprasisanii: [HCTUTYT TexHiYHOI MexaHiku HarjjoHanpHOI akafemii Hayk Ykpainu i JlepskaBHOro KOCMi9YHOTO areHTCTBa
YKpainu

Kog, €IPIIOY /ITIH: 05539962

IlignmopsakoBaHicTk: HanioHanbHa akasieMis HayK YKpaiHu

Appeca: 49005, [IHinpo, By1. Jlemko-ITonesns, 15

Tenedon: (056)745-12-38

Tenedon: (0562)47-34-13

E-mail: office.itm@nas.gov.ua

WWW: www.itm.dp.ua

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

HasBa opranisanii: HanioHasbHa akaeMis HayK YKpaiHu

Kom, €IPIIOY /IIIH: 00019270

Appeca: ByJ1. Bosomumupcnka, 54, M. Kuis, Kuiscbka 061., 01030, Ykpaina
ITinnopsiaxoBaHicTe: Kabiner MinicTpiB YkpaiHu

Tenedon: 380442350981

E-mail: prez@nas.gov.ua
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4. JI>kepesia Ta HanpsAMU piHaHCYBaHHA

IligcTaBa aJ1s1 mpoBeAeHHs POOiT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3NIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsim ¢inancyBaHHs: 2.2 - IPUKJIATHI JOCIiIXKEHHS i pO3poOKU



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuynmii 06car GinaHcyBaHHS 3a 3BiTHHH eTam: 50 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3pobka MeTomos10rii OLiHKY i OOBXEHHS pecypcy HEOOHOPIIHUX KOHCTPYKLIN PakeTHO-KOCMIYHOI TeXHIKU 3 ypaxyBaHHSIM

HagBHOCTI KOHLEHTPATOPiB HAIIPYKEHb

Ha3zBa po6oTH (aHrJI)

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

Pedepar (yxp)

O6'eKTOM AOCTiIKEHHS € OJHOPiAHI KOHCTPYKTUBHI €JIeMEHTH 00'€KTiB PAKETHO-KOCMIYHOI T€XHIKM 3 BHUpi3aMu. MeToo po6oTH
€ po3pobKa METOMOJIOTil 4YMCENBHUX JOCJIIPKEHb HaIPY>KeHO-1e(pOPMOBAHOrO CTaHy Ta OL[HKM PECypCcy HEOAHOPiIHUX
KOHCTPYKTHUBHUX €JIEMEHTIB 00'€KTiB pAKETHO-KOCMIYHOI TE€XHIKM B 30HaX PO3TallyBaHHS KOHIIEHTPATOPIB HAIPyKeHb y BUIJISAI
OTBOpPiB. MeTonu [OCTiMKEHHS - METOOM MeXaHiKd nedOpMiBHOTO TBEPHOTo Tiza, OyniBesbHOI MexaHiKM, aHAMITHYHI Ta
YHCEeJIbHi, OOYMCIIIOBAJIPHOI MAaTeMaTHKHY, MOPIBHAIBHUM aHai3. OTpuMaHi pesysbTaTh: MPOBEJEHO aHali3 KOHCTPYKTHBHOTO
0dOPMJIEHHSI CY4aCHUX 00'€KTIB PAKETHO-KOCMIYHOI TEXHIKH, [0 MAlOTh KOHIIEHTPATOPY HANpyXeHb. BU3HauU€HO 3a/adi OLiHKH
MiIfHOCTi, Hecy4oi 3maTHOCTI i pecypcy; po3po6JieHO 3arajbHi YMCEsIbHI METOAM PO3PaxyHKY MIIJHOCTi Ta Hecy4oi 3[aTHOCTI
MJIaCTUHYACTO-000JIOHKOBUX KOHCTPYKLIN pakeTHO-KOCMIYHOI TeXHIKM IpU HasSBHOCTi KOHLEHTPATOPiB HAINpPYyXXeHb Yy BUTJIAAL
BUpI3iB Ha OCHOBiI HOBUX MNPOEKLIMHO-ITEPALiIHNX BapiaHTIB METOAY CKiHYEHHUX EJIEMEHTIB 3 YpaXyBaHHAM I1JIACTUYHOTO
IedopMyBaHHS MaTtepiasny [ OLiHKM pecypcy 00'eKTiB paKeTHO-KOCMIYHOI TeXHIKU; pO3pOOIEHO YMCeIbHI METOU BUPIlIEHHS
KOHKDETHMX 3374 OLiHKM MIIJHOCTI i pecypcy KOHCTPYKIi/ PaKeTHO-KOCMIYHOI TEXHIKM 3 ypaxyBaHHSAM B3a€MOBILIMBY BUPI3iB;
BU3HAYEHO HAMNPYKEHO-Ne(POpPMOBAaHUIM CTaH BiACiKiB PaKeT-HOCIiB 3 OJHMM IIPSIMOKYTHMM BUPI30M IpU IUIACTUYHOMY
IedopMyBaHHi Marepiasy; IPOBEIEHO YMCEJIbHUI aHaJi3 HalpyXeHO-Ae(dOPMOBAHOrO CTaHy BifICiKiB paKeT-HOCIiiB 3 ABOMa i
Ginblie MPSIMOKYTHUMM BUpi3aMu (OOHAaKOBUMMU i Pi3HMMH) 3 ypaxyBaHHSM iX B3a€MHOTO BIUIMBY, IIOB'SI3aHOTO 3 IJIACTUYHUM
IeopMyBaHHSIM MaTepiajly; NPOBEIEHO 4YMCEJbHUI aHajli3 HamnpyXkeHOo-IedOPMOBAHOTO CTaHy BifCiKiB pakeT-HOCIiB mpu
HagBHOCTI TPUMKYTHUX B KyTax i OXOIUIIOIOYMX KyTU MiJKPilsieHb B NPSIMOKYTHUX BMpi3ax i laHa OIjiHKa BIUIMBY IIiIKDiIlJIEHb Ha
3HIKEHHS Hallpy>KeHb i JedopMaliiil B 30HaxX po3TallyBaHHS BUPI3iB; IPOBEIEHO aHasli3 HECYYOoi 34aTHOCTI BifCiKiB pakeT-HOCIiB
3 ypaxyBaHHSM BIUIMBY I0s1BU i TpaHc@opMallii B npolieci HaBaHTaXXEHHSI 30H IJIACTUYHUX AedopMallill; IpOBeLEHO pO3PaxyHKU
HaIPY>KeHO-71e(pOPMOBAHOIO CTaHy Ta HECy4oi 3JATHOCTI BifCIKiB pakeT-HOCIiB. JlaHO MOPIBHSHHS PE3yJbTaTiB 4YMCEIbHOTO
aHasi3y HanpyxeHo-1edOpPMOBAHOTO CTAHY 3 PO3PaxyHKaMU, 3aCHOBaHMMU Ha 3acTocoByBaHuX y II1 "KB "I[liBgeHHe" MeTOAMKAX.
OTpuMaHO NPUNAHATHUIN 306ir MIPU 3HAYHIN €KOHOMII Yacy po3paxyHKy. Pe3ysbTaTi 110 BUKOPUCTAHHIO METOJUK, 3aCHOBAaHUX Ha
MCE i po3po6yieHux B JaHOMY IIPOEKTi, 6y/i1 BIPOBaAKeHi 1pu o6pobui nepcnektuBHux PH ("Antapec”, "3enit”’, "llukiaoH-3") B
HIT "KB "IliBgeHHe".

Pedepar (aHrI)

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

Inpexc YIK: 519.6, 519.6:539.3:629.764

Kopgu TemarnuHux pyopuk HTI: 27.41
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykiii (ykp): CaHiTapHO-emifeMiosioriyHa o1jiHKa 6e31eKu [j1s1 3L0POB's JIOANHY TOJIIMEPHUX, CUHTETUYHUX

marepiasis, nappymepHO-KOCMETHYHOI IPOAYKIii, 3c06iB MO6GYTOBOI XiMil Ta iX penenTypHUX KOMIIOHEHTIB.

Haspa mpoaykuii (anrJi): Sanitary-epidemiological assessment of the safety for human health of polymeric, synthetic materials,
perfumery and cosmetics, household chemicals and prescription components.

OuiKyBaHi pe3yJIbTaTH: HOPMaTHBHA JJOKYMEHTallis
T'anyss 3acrocyBanHs: 35.30.0

Onuc npozykuii (ykp): O6rpyHTOBaHi Ta HajjaHi pekoMeHAanii 1o 6e3MneYHOMy 3aCTOCYBaHHIO MOJIIMEPHUX, CUHTETUYHUX
Mmarepiasis i BUpoO6iB 3 HUX, TapdyMepHO-KOCMETUYHOI IIPOLYKIii, 32c06iB MO6YTOBO] XiMii @ TaKO>K CUPOBUHU IS iX

BHMPOOHUIITBA 3 METOIO 3a6€3M1eUeHHs MiHiMaJIbHOTO PU3UKY iX BIJIUBY Ha 3[I0POB'sSl HACEJIEHHS! Ta HAaBKOJIMIIIHE CEPEIOBUILE.
ConiapHO-eKOHOMIYHA cnpsimoBaHicTh HTII:

Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposagaskenns HTII: BuposamxeHo

Crpoku BrpoBamyKkeHHs: 2016 pik

Bupo6nuk npoaykuii: 1Y "II'3 im. Mapzeesa HAMHY"

Cno>KuBavi NpoAyKuii: 3a3HavyeHi BacHUKN

IlepcriekTHBHI pHHKH: YKpaiHa

IIpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu

®opmu Ta yMOBH nepegadi npogyKii: 3a ;oroopamu
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