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Moga guceprariii:
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Tema guceprauii:
1. XBusbOBi nporecu y Npy>KHUX KOMIIO3UTHHUX Tijlax i3 Mi>K(a3HUMU Ta PO3NOAiJIEHIMU TOHKUMU

HEOJHOPIIHOCTSIMU

2. Wave processes in elastic composite bodies with interphase and distributed thin inhomogeneities

Pedepar:

1. Y nuceprauii po3po6sieHo edeKTUBHI MOfeli Ta 3araJbHUIN aHATITUKO-YMCIIOBUI METO/, JOCTiIKEHHS XBUIbOBUX
IOJIiB Ta IBUII LIiJIICHOTO XBUJIbOBOTO IIEPEHECEHHS Y IBO- Ta TPUBMMIPHUX IIPYKHUX KOMITO3UTHUX Tijlax 3i
CTPYKTYPHUMMU €JIEMEHTaMU y BUIJISI~/i TOHKUX MDK(a3HUX Ta BHYTPIIIHIX HEOAHOPIGHOCTEN. Y 6€3MeKHOMY
IIPY>KHO—-MY TiJIi LJe¢ HEOOHOPIZHOCTI Mi’K MaTPULIEIO Ta BOJIOKHAMU HEKAHOHIYHOI (POPMHU UM MIC—KOBi BKJIIOUEHHS,
y TOHKI} IJIACTVHI — HACKPi3Hi OTBOPU Ta BKJIIOUEHHS MaJjloi TOBIIMHMU. I3 3aCTOCYBaHHSAM TE€OPii CUHTYISIPHUX
30ypeHb 0OYJOBAaHO aCUMIITOTUYHO TOYHI MoZeJii frHaMiuyHOi B3aeMoii Mibkpa3HOi TOHKOCTIHHOI HEOIHOPiAHOCTI
3 [IpUJIETJIMMU KOMIIO~HEHTaMU TPUBMMIPHOT'O KOMIIO3UTY Yepe3 BBeIeHHS e(peKTUBHUX YMOB CTPUOKIB
nepe-MmilleHb i HaNpy>kKeHb HA YaCTUHI MOBEPXHi PO3MEXKYBAHHS MAaTPULi i 06'€MHOTrO BKIIOUEH~HS (BOJIOKHA), B

OKOJIi SIKOi po3TalIoBaHa HEOJHOPIAHICTb. Y paMKax TaKoro MOJiesIl0~BaHHS pOo3p0o06JIeHO MeTo[, HyJ1boBoro 1nois (T-



MaTpullb) AJ15 aHATITUKO-YMCII0O-~BOTO PO3B'sI3aHHS ABOBUMIPHUX 33/1a4 PO3CisSIHHS IPY>KHUX TO3/I0BXHIX Ta
NIOTIEPEYHUX BEPTUKAJIBHO i TOPU30HTAJILHO NOJISIPU30BAHUX XBUJIb BOJIOKHOM HEKAHOHIYHOI (hopmHU 3a
IIPUCYTHOCTI TOHKOI Mi>k(pazHOi HEOHOPiAHOCTI. MeToq, HyJIbOBOTO 10JIS1 PO3BUHYTO IJ1s1 337,24 PO3CiSIHHS 3TMHHUX
XBWJIb HACKPiI3HUMHU HEOJHOPITHOCTSIMY HEKAHOHIYHOI (POPMU B TOHKUX OE3MEXKHII Ta MiBOE3MEXHIH IJIaCTUHAX.
[lln19x0M 3asry4eHHs] OTPUMAHUX PO3B'SI3—KiB y AUCHePCiiiHi cniBBigHomeHHs Qo aHasi3 nomrpeHo Ha epeKTUBHI
IVAHAMIi4Hi BJIACTUBOCTI ABOBUMIDHUX IIPYKHUX KOMITO3UTIB i3 BUIIAJIKOBO PO3INOIiIEHMMU BOJIOKHAMU Ta
TOHKOCTIHHUMHU MDK(a3HUMU HEOJHOPIIHOCTSIMHU, @ TAaKOXK, YEPE3 BUKOPUCTAHHS PO3B'sI3KiB TPAaHUYHUX
iHTerpasIbHUX PiBHSIHb, TPUBUMIPHUX NPY>KHUX KOMIIO3UTIB 3 aHCAMOJISIMU Pi3HUX 32 JKOPCTKICTIO IUCKOBUX

BKJIFOYEHb.

2. The thesis presents the effective models and general analytical-numerical method for investigation of the wave
fields and overall wave propagation phenomena in two- and three-dimensional elastic composites containing
structural elements in the form of thin interphase and internal inhomogeneities. In an infinite elastic body there
are inhomogeneities between the matrix and fibers of non-canonical form or disc-shaped inclusions. In the thin
plate there are through holes and small width inclusions. Using singular perturbations theory, the asymptotically
accurate models of dynamic interaction of interphase thin-walled inhomogeneity with adjacent components of a
three-dimensional composite were constructed by introducing the effective conditions of displacement and stress
jumps on a part of the delamination surface of a matrix and a volumetric inclusion (fiber), in the neighbourhood of
which the inhomogeneity exists. Within the framework of such modelling, the null field (T-matrix) method was
developed for numerical solution of two-dimensional problems of elastic longitudinal and transverse vertically and
horizontally polarized waves scattering by a non-canonical fiber in the presence of thin interphase inhomogeneity.
The null field method was genralized on the problems of bending waves scattering by through inhomogeneities of
non-canonical form in thin infinite and semi-infinite plates. Incorporating the obtained solutions into Foldy
dispersion relations, the analysis is extended to the effective dynamic properties of two-dimensional elastic
composites with randomly distributed fibers and thin-walled interphase inhomogeneities, as well as using the
solutions of boundary integral equations, three-dimensional elastic composites with ensembles of disc-shaped
inclusions of different rigidities.
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