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2. Toward a theory of quadratically nonlinear Rayleigh waves

Pedepar:

1. luceprarnis npucBsYeHa NJOCAIIKEHHIO 3aKOHOMIPHOCTEN MMOMMPEHHS IPYKHUX [IOBEPXHEBUX XBUJIb Peses B
Martepianax. BuB4aeThcs nsocka 3azada po MOMUPEHHS KBagpaTUYHO HEJIiHIMHOI IPYKHOI XBuUJIi Peses B
KJIACVMYHIl IIOCTAaHOBL. Bu3HayvasbHi CHiBBiAHOIEHHS Bif[TOBiJAIOTh HEJIHIMHOMY IIOTEHLiasy MypHaraHa.
OTpumaHi KBaApaTUYHO HEJIiHIVHI XBUJIbOBI PiBHSIHHS 117151 BApiaHTIB 3arajibHOI, FeOMETPUYHOI Ta Pi3nIHO]
HEJIHIHOCTEN [I711 BUNIAQJKiB HEXTYBAHHS Ta BpaxyBaHHS HEJIIHIMHOTO IePEXPECHOrO BILUIMBY NI€pEMillleHb Ta
MOTEHLiaJIiB. 3alIPOIIOHOBAHA CXE€Ma CIIPOLIEHHS HEJiHIMHOI CUCTEMU PiBHSHB 1IOM0 IIOTEHIiaiB. 32 JOIIOMOTOI0
METOAY MOCJiAOBHUX HaOIMKeHb OTPMMaHi pO3B'SI3KU PiBHSHb B paMKaX NepUIMX ABOX HAOIKEHb. JlocaimkeHa
POJIb FPAaHUYHUX YMOB B HeJIiHiiTHOMY aHaui3i xBuJii Pesniess. OTpuMaHo HOBe HesliHiliHe piBHSHHS Peses (piBHSIHHS
10710 HEBiTOMOT'O XBUJIbOBOTO YKCJIA) Ta IIPOBEEHO MOro SKiCHUI aHai3, 3 IKOTO BUIJIMBAE, 30KpeMa, 10 3i
3MiHOIO [TOYATKOBOI aMIUIITYy 11 Oyie 3MiHIOBATUChH i XBUJIbOBE 4KCJIO. [IpoBeieHUI YN CI0BUIL aHAIi3 BILJIUBY
[I0YaTKOBOI aMILIITYA}, YaCTOTU Ta XapaKTEPUCTUK IIPY;KHOTO MaTepiany Ha €BOJIIOLII0 Ta 3aTyXaHHS HeJiHINHO]

xBuli Pesies. [lokazaHo, 110 YMCI0BUM aHai3 Ja€ 3MOT'y BUSIBUTH BILJIMB IPYTMX FAPMOHIK Ha [109aTKOBO



rapMOHIYHY XBUJIIO TA 3aKOH 3aTyXaHHS], @ TAKOXX BKa3aTu IPAHULII0 32CTOCOBHOCTI APyroro HabakeHHs. Takox B
YMCJIOBOMY aHaJli3i CIOCTEPEKEHO, 1O BIJIMB HEJIiHIMHOCTI Ha 3aKOH 3aTyXaHH$ JIOKaJIi3y€eThCs JIMIIE B [IPU

ITIOBEPXHEBIN 30Hi pO3MiIpOM 10 OJIHi€l JOBXUHU XBUJII.

2. This dissertation is devoted to the study of the elastic Rayleigh waves propagation mechanisms in materials. The
plane problem of quadratically nonlinear Rayleigh wave propagation is studied in the classical statement. The
constitutive relations correspond to the nonlinear Murnaghan potential. The quadratically nonlinear wave
equations for variants of general, geometrical and physical nonlinearities for cases of accounting and neglecting
the nonlinear cross effect of displacements and potentials are obtained. A scheme is proposed to simplify the
nonlinear system in potentials. The solutions of equations are obtained with the use of method of successive
approximations within the framework of the first two approximations. A role of boundary conditions in the
nonlinear analysis of Rayleigh wave is studied. The new nonlinear Rayleigh equation (equation in terms of the
unknown wave number) is derived and its qualitative analysis is carried out. It follows from this equation that a
change of the initial amplitude results in a change of the wave number. The numerical analysis of the effect,
influence of initial amplitude, frequency and elastic material characteristics on evolution and attenuation of the
nonlinear Rayleigh wave is carried out. It is shown that the numerical analysis allows detecting the effect of 2nd
harmonics on the initially harmonic wave and the attenuation law as well as determining applicability limits of the
second approximation, too. It is also noticed that the effect of nonlinearity on the attenuation law is localized only
in the nearsurface layer of the one wavelength depth.
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