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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 53.01.77

Tema gucepranii:
1. EdexT sokasnizauii Npy>KHUX XBUJIb B IEPIOMYHO-HEOAHOPIAHMX KOMIIO3ULIIMHMX MaTepiaax 3

HEONOCKOHAJTIOCTAMU.

2. The effect of localization of elastic waves in periodically-heterogeneous composite materials with imperfections.

Pedepar:

1. O6’eKT moCiIKeHHs - ITpoliec NOUMPEHHS Ta JIOKasli3allii IPYy>KHUX XBUJIb Y ePioANYHO-HEOLHOPITHUX
KOMIIO3ULiIiHMX MaTepianax. MeTa po6oTy - TeOpeTUYHE OCIiKEHHS MOIMPEHHS Ta JIoKali3aljii Mpy>KHUX XBUJIb
y MepiogMYHO-HEOTHOPITHNX KOMITO3ULIMHMX MaTepiasax Ta 3HaxXOIKeHHSI PO3B'SI3KiB, SIKi BpaXxOBYIOTb 3aJ1€5KHOCTI
MiX XapaKTEPUCTUKaMU XBWJIb HA MAaKPOPiBHi Ta BIACTUBOCTSIMU MiKPOCTPYKTYpH MaTepiany. Metogu
nocaipxeHHs: meton, Ginoke-bioxa, meTop psziB Oyp’e, METOJ, IEPEXiTHNUX MaTPHLb, METO]] CKIHUEHHUX €JIEeMEHTIB
B [IK ANSYS. TeopeTunuHi i npakTU4Hi pe3yabTaTH: JOCIiIKEHO MEXaHi3M IIPOCTOPOBOI JIOKai3aL il IPY>KHUX XBUJIb
y IE€PiOINYHO-HEOJHOPIGHUX CTPYKTYPaX 3 HEJOCKOHAIOCTSIMY; [JISI IIPYKHUX XBUJIb B JIAHIJIOKKAX 3B'SI3aHUX Mac,

IapyBaTOMY Ta BOJIOKHACTOMY KOMIIO3ULITHMX MaTepianax 3HalJeHO TUCIEPCilHi CIiBBiAHOIEHHS, BU3HAYEHO



YaCTOTHI 30HM 3aMUKaHHS, 0041 CIeHO KoedillieHTH 3racaHHsl; BCTAHOBJIEHO 3aJI€5KHOCTI MK XapaKTepUCTUKaMU
IIPY>KHUX XBUJIb Ta BIACTUBOCTSIMU MiKPOCTPYKTYPY KOMITO3ULIIHMX MaTepiajiiB; BAKOHAHO YMCEJIbHE
MOJIEJIIOBaHHS NIOMMPEHHS MPY>KHUX XBUJIb y IIaPyBaTOMY KOMITO3ULIITHOMY MaTepiasi 3a JJI0OIOMOT0I0 METOLY
CKiHYEHHUX €JIEMEHTIB; 00YMCIIEHO €(PEKTUBHI IPY>KHI KOe)illieHTH 1J1s1 BOJIOKHUCTOrO KOMIO3ULIMHOTrO
Mmarepiany 3a gonomoroto ITK ANSYS. HaykoBa HOBU3HA: 3Haii[IEHO HOBi aHAJIITUYHI Ta YMCEJIbHI PO3B'3KH, IO
ONMCYIOTh IOIIMPEHHS Ta JIOKaJi3alliio NPY>KHUX XBUJIb y N1€PIOJNYHO-HEOJHOPITHUX KOMIIO3ULIMHUX MaTepianax;
ojlep>KaHi pe3yJIbTaTy AO3BOJISIOTh BCTAHOBUTHU 3aJ1€KHOCTI MiXK BHYTPILIHBOIO CTPYKTYPOIO MaTepiajy Ta
XapaKTePUCTUKAMU XBWJIb HAa MAaKpOPiBHi. CTyIiHb yIIPOBAIKEHHSI: Pe3yJIbTAaTU JOCJIiIPKEeHb BIIPOBAIPKEHO 110
HaBYaJIbHOTO Npolecy JlepKaBHOTO BUILOTO HaBYaJIbHOTO 3akjaay "[IpuiHIinpoBchKa AepKaBHa akageMis
Oy[iBHULITBA Ta apXiTeKTypu’, a Came, BOHM BUKOPUCTOBYIOTbCS IIPU BUKJIaJaHH] JUCLUIIIIHY “UucesbHI METOU B
imXXeHepHUX 3afa4dax’ [Ijisl CTYIEHTIB MaricTpaTypu ¢akyJjbTeTy IPOMUCIIOBOTO i UBiNbHOrO OyaiBHULTBA. Chepa
BMKOPHCTaHHS: aBia-, pakeTo-, CyoHOOYAiBHUIITBO, Oy IiBesibHA iHAYCTPisl, MAIIMHOOYIyBaHHS, METOIN
HEPYNHIBHOTO KOHTPOJIIO.

2. Object of the study: the processes of propagation and localization of elastic waves in periodically-heterogeneous
composite materials. Aim of the work: a theoretical study of propagation and localization of elastic waves in
periodically-heterogeneous composite materials; determining the solutions that predict the relations between the
characteristics of the elastic waves on macro level and the properties of microstructure. Methodology: the
Floquet-Bloch method, the method of Fourier series, the transfer matrix method, the finite elements method using
ANSYS. Theoretical and applied results: a general mechanism of the spatial localization of elastic waves in
periodically-heterogeneous structures with imperfections is investigated; the dispersion curves, the phononic
bandgaps and the attenuation coefficients for mass chains, for layered and fibrous composite materials are
derived; the relations between the characteristics of elastic waves and the properties of the microstructure of
composite materials are determined; the numerical simulations of the propagation of elastic waves in layered
composite materials are performed using ANSYS; the effective elastic properties of fibrous composite materials are
evaluated by the finite elements method. Novelty: the new analytical and numerical solutions describing
propagation and localization of elastic waves in periodically-heterogeneous composite materials are proposed; the
obtained results allow us to establish the links between the internal structure of the materials and the
characteristics of waves on macro level. Implementation: the results of the study are used in the teaching process
at the State Higher Educational Institution “Prydniprovska State Academy of Civil Engineering and Architecture”,
namely, they are used in the lecture course “Numerical methods in engineering problems” for M.Sc. students at the
Faculty of Civil Engineering. The scope of the practical applications: air, space and ship engineering, civil and
mechanical engineering, structural health monitoring.
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