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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyoOpHK: 30.19.15

Tema gucepranii:

1. JlocnimkeHHs 33024 IPYKHOCTI IBOXKOMIIOHEHTHUX CTOXACTUYHUX KOMIIO3UTIB HA OCHOBI CTaTUYHOI MOJEJIi
HEOJHOpinHOrO 1epOopMyBaHHS

2. Investigation of elasticity problems of two-component stochastic composites on the base of static model of
inhomogeneous deformation

Pedepar:

1. ¥ nuceprauii 1o6ygoBaHO MaTeMaTUYHy MOZeJIb HEOJHOPIZHOTO CTAaTUYHOTrO NeOpMyBaHHS OLHOHAIIPABIEHUX
BOJIOKHUCTHUX KOMIIO3UTIB, 110 IIepeOyBaloTh B CTaHi IJI0CKOi AedopMallii y MI0LMHI, NepleHauKyJIspHil 1o
HaIpPsIMKY BOJIOKOH. MOZieJIb 3BOAUTHCS 10 CUCTEMU JTUPEPEHLIHUX PiBHSIHb PIBHOBAaru 4€TBEPTOrO MOPSIIKY
BiJHOCHO CE€PEHIX [0 KOMIIO3UTY NepeMIllleHb (MaTEMaTUYHUX CIIOAi-BaHb) Ta GOPMYJI 11711 OOUNUCIIEHHS CEPENHIX
10 KOMIIOHEHTaM IlepeMilleHb, AedopMaliil Ta Hapy>KeHb 4Yepe3 cepeHi 10 KOMIIO3UTY IIepeMillleHHS, Pi3HULIIO
CcepeiHiX [0 KOMIIOHEHTaM MaCOBUX CuUJl i ix noxigHi.. [TobynoBaHo PpyHIaMeHTaIbHI PO3B'sI3KY PiBHSIHb PiBHOBaru
B IIEPEMIIIEHHSIX B paMKax Liiei mogei. Ha ocHOBI ogepkaHux QyHAaMEHTaIbHUX PO3B'I3KiB [IPOBEEHO
IOCJIIKEHHS T10JIiB [I€PEMi-1IE€Hb, 110 BUHUKAIOTD IIiJ] i€I0 30CEPEIKEHOI CUJIN TA 30CEPEISKEHOIO MOMEHTY.

Po3B'a3aH0 ABi 3a7a-4i: 3aa4y IPO PiBHOBAry HECKiHYEHHOTO B IBOX HAIPSIMKAX MPY>KHOTO 1Iapy, BUTOTOBJIEHOTO



i3 KOMITO3UTY 3€PHUCTOI CTPYKTYPH Ta 3a7a4y IIPO TOBCTOCTIHHMI LAJIiHAD, BATOTOBJIEHUH i3 OGHOHAIIPABJIE-HOTO
BOJIOKHMCTOTO KOMIIO3UTY, i SIKU¥ nlepebyBae i BIIJIMBOM BHYTPILIHBOTO Ta 30BHIIIHBOTO TUCKIB. Luninap
3HAXOAMTbHCS y CTaHi Nsockoi gedopmariii. JJocainkeHo po3noais cepeHiX 10 KOMIIO3UTY i 10 KOMIIOHEHTaM
nepeMilleHsb i HalpyXeHb BCePeHi KOMITO3UTY i B MOr0 IPUMEXKOBUX 00J1aCTsIX. JJOCTIIKEHO 3aI€XKHICTb
PO3MOAiNy MEXaHIYHUX IapaMeTPiB Mi’K KOMIIOHEHTAaMMU Bifi IIPY>KHUX BIACTUBOCTEN, KOHLEHTPALlil KOMIIOHEHTIB i
MIKPOCTPYKTYPY KOMIIO3UTY.

2. The thesis is devoted to construction of the mathematical model of inhomogeneous static deforma-tions of
unidirectional fibre-reinforced composites which are in a condition of a plane deformation in a plane,
perpendicular to a grain flow. It is assumed that the distribution of the fibres is random. The model includes fourth
order differential equilibrium equations with respect to the mean displacements (mathematical expectation) and
formulas for determining component-wise displacements, strains and stresses through the mean displacements
and strains. All coefficients are determined by elastic constants of components and geometric parameters of the
structure. The model is correct for arbitrary gradients of external loading. On the base of the model of
inhomogeneous static deformations of stochastic composites the fun-damental solutions of equilibrium equations
in terms of displacements for granular and unidirectional fibre-reinforced composites are built. On the base of
obtained results the displacementfields under the action of point force and point moment are found. With the
purpose of illustration of practical application of the model of inhomogeneous static de-formations of stochastic
composites two boundary problems are solved - problem of equilibrium of layer, manufactured from granular
composite; - problem of stressed state of thick-walled cylinder manufactured from unidirectional fibre-reinforced
composite which is under the action of internal and external pressures. The cylinder is in a condition of a plane
deformation in a plane, perpendicular to a grain flow. The distributions of component-wise displacement and
stresses in these problems are investigated. Boundary-layer effects are analysed. Keywords: two-component
elastic stochastic composite, model of inhomogeneous deformations of composites, fundamental solutions of
equilibrium equations in terms of displacements, distribution of component-wise displacements and stresses .
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