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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliaai30BaHOi BYEHOI pazu): [117.052.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: 3anopisbKuii Hal[iOHAJILHUI YHiBEPCUTET

Kopg, 3a €APIIOY: 02125243

Micuesnaxo,rm(eﬂnﬂ: 69600, M. 3anopixkxs, ByJl. JKyKOBCbKOTO, 66

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYyHHUX PyOpHK: 30.19.15

Tema gucepranii:
1. Hannpy>xeHo-1e(opMOBaHUI CTaH IPOCTOPOBUX KOHCTPYKIil HA OCHOBI FOMOreHi3allii BOJIOKHUCTUX KOMIIO3UTIB.

2. The stress-strained state of the space constructions on the basis of homogenization of the fiber composites.

Pedepar:

1. O6'eKT mOCHimKeHHs - IpoLecy nePOopMyBaHHS BOJIOKHUCTHX KOMITO3ULITHMX MaTepiaiB Ta KOHCTPYKLiH Ha iX
OCHOBI. [TpegMeT JocCiIKeHHs - KOMIIOHEHTH HalPy>KeHO-11e(OPMOBAHOTO CTaHy BOJIOKHUCTHUX KOMITO3ULiITHUX
MarepiasiB Ta KOHCTPYKLi# i3 HUX. MeTou NOCIiIPKEeHHS - 17151 BUBHAUYEHHS €(DEKTUBHUX MIPY)KHUX XapaKT€PUCTUK
BOJIOKHMCTOT'O KOMIIO3UIiIHOr0 Martepiay Ta HalpyXeHo-1,e(OPMOBAHOT0 CTaHy KOHCTPYKLii i3 KOMIIO3UTIiB
BHUKOPHCTOBYBAJIACH K aHAIITUYHI METOJYM PO3B'sI3aHHS KPallOBUX 3a71ay, Tak i MoA1(diKOBaHUI METO] CKIHYEHHUX
eJIeMeHTiB. MeTo10 pob0TH € po3B'si3aHHs IPOOJIEMU BU3HAYEHHS HAlIPY>K€HO-1e(pOPMOBAHOT0 CTaHy ITPOCTOPOBHUX
KOHCTPYKLiM i3 BOJIOKHUCTUX KOMIIO3ULIMHUX MaTePiasliB Ha OCHOBI BL,OCKOHAJIEHHSI MOJIE€JIEN IIPYKHUX CTAJIMX Ta
PO3po6KU ePEeKTUBHUX YNCEIbHUX MiIXOiB 10 PO3B'A3aHHS KPAalOBUX 33a/1a4 MeXaHiku Je(OpMiBHOTO TBEPHOrO
Tina. OTpUMaHi pe3ybTaTy: HAa OCHOBI aHAJITUYHUX PO3B'A3KiB METOLOM IIPEJCTAaBHULILKOTO 00'€MHOTO €J1eMEHTA
OTPUMaHi CHiBBiJHOIIEHHS 117151 €(PEKTUBHUX NPY>KHUX CTAJIUX KOMIIO3UTA 3 TPAHCTPOITHMMY MaTPULEIO i
BOJIOKHOM. IToOy10BaHa MaTpHIs JXOPCTKOCTI IapasesenineHoro CKiHieHHOro eJlieMeHTa Ha OCHOBI MOMEHTHO]

CXEMH, sIKa BpaxoBye 0COOJIMBOCTI IPOCTOPOBOI OpieHTallii BOJIOKOH. ONMCaHO MifXif, 10 pO3B'sI3KY reOMETPUYHO



HeJIiHiHO] 3a7a4i 3a fornoMoroo MmoaudikoBaHoro Mmetosaa HetoroHa-KaHTopoBuya. 3aniponoHOBaHi Migxoau
BHMKOPHCTaHO IIPU CTBOPEHHI NIaKeTy [IPUKJIaHUX [IporpaM. BusHadeHo HanpyskeHO-IepopMOBaHUI CTaH
I'yMOBOKOPJHUX BiOpPOi30JIsITOPIB Ta aBTOMOOINIbHO] IIMHY, @ TAKOXK 'OJIOBHOTO OOTiYHMKA PaKETOHOCIS.
Briposamxeno Ha JI1 Kb "IliBnenne” Ta B IHCTUTYTI reoTexHiYHOI MexaHiku imeni M.ITonsgkosa HAH Ykpainu. 'any3b

3aCTOCYBaHHS - MAalIMHOOYyBaHHSI.

2. The research object is the deformation process of fibrous composites and structures. The research subject is the
stress-strain state of fiber composite materials and structures. Research methods: analytical methods for solving
boundary value problems and determining the effective elastic properties of fiber composite material, the modified
finite element method to determine the stress-strain state composite structures. The objective of the research is
to solve the problem of determining the stress-strain state spatial structures of fiber composites based on
improved models elastic constants and developed effective approaches to numerical solution of boundary
problems of solid mechanics. The results attained: in terms of analytical solutions by use of the presentation box
unit the correlations for the effective elastic constants of the composite with the trans-tropic matrix and fiber are
first obtained. It is constructed the stiffness matrix of the parallelepiped finite element on the basis of the moment
scheme taking into account specific of the spatial orientation of the fibers. The approach to the solution of the
geometrically non-linear problem with the help of modified Newton-Kantorovich method is described. On the
basis of the approaches proposed it is developed package of the applied programs. The stress-strained state of the
rubber-cord vibration isolators and the car tyre as well as the main carrier rocket fairing is determined.
Introduced at M.K.Yangel State Design Office "Yuzhnoye" and at M.Polyakov Geotechnical Mechanics Institute of
National Academy of Sciences of Ukraine. Area of application - engineering.
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PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI
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TOJIOBH paju
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IOpuenko T.A.



