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V. BimomocTi npo gucepraniio
Moga guceprariii:
Kopau TeMaTHYHHX PyOPHK: 30.19.21

Tema guceprauii:
1. [lomupeHHs HENMiHIMHUX PYKHUX XBUJIb Y IEPIOIUYHO-HEOTHOPIZHAX KOMIIO3ULIHNX MaTepianax

2. Propagation of nonlinear elastic waves in periodicallyheterogeneous composite materials

Pedepar:

1. PO3BMHYTO aCUMIITOTUYHUI METOJ, OCEPEIHEHHS BUILOTO MTOPAIKY Ta OLE€P’KaHO MAKPOCKOIIIYHiI XBUJILOBI
PiBHSIHHS, 1[0 ONUCYIOTb IOMMUPEHHS IPY>KHUX XBUJIb JedopMallii y mapyBaTuX Ta BOJIOKHUCTUX KOMIIO3ULIIHUX
Marepiajax 3 ypaxyBaHHsIM e]eKTiB HesliHiHOoCTi (reoMeTpuyHOi, Gi3UYHOI, CTPYKTYPHOI) Ta Aucnepcii. 3HaizeHo
HaOJIMKEHI aHAITUYHI pO3B'sI3KU 117151 €PeKTUBHUX NPY>KHUX KoedilieHTiB. BUKOHAHO OLIiHKY 006J1aCTi IPUAATHOCTI
OepKaHUX OCEPENHEHNX MOJEseN. 3HANIEHO aHaJIITUYHI PO3B'A3KY, 110 ONMCYIOTh IOIMPEHHS CTalliOHAPDHUX
XBWIb y IIAPY B @ TOMY T @ BOJIOKHUCTOMY Marepi anax. PO3BMHYTO NICEBIOCIIEKTPATIbHUI METO, IJIs1 YUCEIBHOTrO
PO3B's13aHHS HEJIHIMHUX XBUJIbOBUX PiBHAHb. BUKOHAHO YMcCe/IbHE MOJIE/IIOBAHHS HECTAlliOHAPHUX XBUJIb Y
IIapyBaToMy Marepiasi. BusHaueHO yMOBH, 3a SIKUX BiiOyBaeTbCsl POPMYBAHHS JIOKAJII30BAHUX HEJIiHINHNAX XBUJIb.
Opnep>kaHi pe3ysIbTaTh MOXYTb 3aCTOCOBYBATHUCh [IJIs1 PO3POOKM HOBUX METO[IiB aKyCTUYHOI 1iarHOCTUKY Ta [1Jisl

BU3HAYEHHS AUHAMIYHOI MIIJHOCTI HEOJHOPiZHNUX MaTepiajliB Ta KOHCTPYKLiN



2. The higher-order asymptotic homogenization method is developed. The macroscopic wave equations describing
the propagation of elastic strain waves in layered and fibrous composite materials are obtained. The effects of
nonlinearity (geometrical, physical, structural) and dispersion are taken into account. Approximate analytical
solutions for the effective elastic coefficients are derived. An estimation of the area of applicability of the obtained
homogenized models is proposed. The analytical solutions for stationary waves in layered and fibrous materials are
obtained. A pseudo-spectral numerical procedure for the integration of nonlinear wave equations is developed.
The numerical simulation of non-stationary waves in a layered material is performed. The conditions for the
formation of localised nonlinear waves are determined. The obtained results can be applied to facilitate the
development of new methods of acoustic diagnostic and to predict the dynamic failure of heterogeneous materials
and structures.
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