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Juceprailii mOpucBAYEHA JIOCHIHKEHHIO 3aKOHOMIPHOCTEH  MOLIMPEHHS
BICECUMETPUYHUX TMPY>KHUX XBWJIb B IIAPyBaTUX KOMIIO3UTHHUX MaTepiajiax 3
[IOYaTKOBUMU HANPYKEHHSMH NPH MPOKOB3YBAHHI IAPIB.

PosrnsmaeTbcsi KOMITO3UTHUIM Matepiai, 10 Ma€ MEpiOJUYHy CTPYKTYpy 1
CKJIaJIa€ThCsl 3 IMapiB JBOX THUIIB, IO YEPTyrOThCsA. JJIsI KOXXKHOTO THUMY IapiB
MaTepiaiay 1 TOYaTKOB1 HAMPY>KEHO-1e(POPMOBaHI CTaHH € OJHAKOBUMHU. [louaTkoBwmit
Halpy>XeHUW CTaH € OJHOPIIHMM 1 cuMeTpudHuUM. Ha rpanHuisgx po3aily mapiB
HEIMEpEepBH1 JIMIlIE HOPMAJIbHI HANpPYKEHHS Ta TMEpPEMIIIEeHHs, a BCl JIOTHYHI
HaNpy>KeHHsI PiBHI HYJIEBI.

Po3risiHyTo BUNAQAOK TOWIMPEHHS XBUJb Y3I0BXK mmapiB. OrTpumani
JMCTIEPCiitHI PIBHSHHS JUTS KBa3IMOMEPEYHOT Ta KBa3iMOB3/I0BXKHbBOI XBUJIb Y BUMIAJIKY
CTHCJIMBHMX MaTteplaiB | KBa3IonepeyHoi XBUil y BUMAAKY HECTHCIUBUX MaTeplais,
a TAKO 1X JOBrOXBUJIHOBI HAOIMKEHHS.

AHamiTH4HI pe3yJabTaTh MPUBEICHI B 3arajlbHOMY BUTJIAJI JUIsl MaTepialiB 3
NPY>KHUM MOTEHIIaJIOM JOBIJIBHOI (POPMHU.

VY mmpokoMy Jaiana3oHi 3Ha4YeHb YACTOTH MPOBEIACHI YHCEIbHI JTOCIIHKSHHS
JTUCIIEPCIMHUX CHIBBIAHOIIEHb IS KBa3IMOMEPEYHOI XBHIII, MO TMOIIMPIOETHCS B
BHUCOKOEJACTUYHOMY IIapyBaTOMY KOMIIO3UTHOMY Marepiaii, Ajis pPI3HUX YMOB
KOHTaKTy MDK IIIapaMd KOMIIO3UTHOTO MaTepially, pPI3HUMH TOYaTKOBHUMH

HaNpy>XCHHAMU, TCOMCTPUYIHHUMH ITapaMCTpaMu Ta IIPY>KHUMHU HOTGHHiaHaMI/I.
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SUMMARY

Glukhov A. Yu. Propagation of the axisymmetric elastic waves in
laminated materials with initial stresses at slipping layers. — Manuscript.

Thesis for Candidates Degree of Physical and Mathematical Sciences in
speciality 01.02.04 — Mechanics of Deformable Solids. — S. P. Timoshenko Institute
of mechanics of National Academy of Sciences of Ukraine, Kyiv, 2019.

The thesis is devoted to study of propagation of the axisymmetric elastic waves
in layered laminated materials with initial stresses at slipping layers.

Composite material, which has a periodic structure and consists of layers of two
alternating types, is considered. For each type of layers, the materials and the initial
stress-strain states are the same. Materials of the layers are compressible or
incompressible with an arbitrary form of elastic potentials. The initial stress state is
homogeneous and symmetric. Only the normal stresses and movements are
continuous at the boundaries of the layer, and tangential stresses equal zero.

The case of wave propagation along the layers is considered. The study was
conducted within the framework of a three-dimensional linearized theory of the
propagation of elastic waves in bodies with initial stresses.

The dispersion equations for quasi-transverse and quasi-longitudinal waves in
the case of compressed materials and quasi-transverse wave in the case of
incompressible materials, as well as their long-wave approximations are obtained.

The analytical results are given in general terms for materials with an elastic
potential of arbitrary shape.

In a wide range of frequency values, numerical studies of dispersion relations

for a quasi-transverse wave propagating in a highly elastic layered composite material
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for various contact conditions between layers of a composite material, different initial
stresses, geometric parameters and elastic potentials have been carried out.

Key words: layered composite material, initial stresses, axisymmetric elastic
waves, elastic potential, compressive and incompressible material, quasi-transverse
and quasi-longitudinal waves, phase velocity, dispersion equation, long-wave

approximation.
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