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B MATHUTODJIEKTPOYIIPYTOM CTPYKTYPE
C JIBYXCJOHWHBIM NOKPLITUEM
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Annotanust. [IpeioxkeH yI00HBIN /It TPOrpaMMHON pean3aliiyd MaTpUYHBIN ITOX0/ K MOCTPOCHUIO B
KBa3HUCTaTHYECKOM IMPUOIMIKEHUH PEIICHUST KPaeBhIX 33Ja4 O TapMOHMYECKHUX KOJICOaHHSIX COCTaBHBIX Mar-
HuTOAEKTpoynpyrux (MOV) crpykryp. B kauecTBe mocieHUX pacCMOTPEHBI CTPYKTYpPBI, COCTOAIINE U3
YIIPYTOTO TOJYIIPOCTPAHCTBA C MOKPHITHEM M3 Mbe3oMarauTHoro (ITM) u eezoanekrpuueckoro (I13) cinoer
IIpU Pa3IUYHOM HX pacnoiaokeHuu. [Ipeamnonaraercs, 4To Ha BHYTPEHHUX IPAHUIAX CTPYKTYPHI BHITOJIHEHBI
YCIIOBHS KECTKOTO CLIETJICHUS, Ha BHEIIHEH MOBEPXHOCTH 3aJjaHa OCLUMJUIMPYIOIAs MEXaHU4ecKas Harpys-
ka. B 3aBUCHMOCTH OT XapaxTepa 3a/laBacéMbIX Ha MMOBEPXHOCTH IEKTPHUECKUX U MArHUTHBIX YCIOBUH pac-
CMOTPEHO 4 THNa KpaeBbIX 3a/]1a4, PEIICHHE KOTOPBIX CTPOUTCS B MpocTpaHcTBe 00pa3oB Dypre. [IpuBenens
HMHTETPaJIbHbIC MPEICTABICHHSI PEIIEHHs pacCCMaTPUBAEMBbIX 3aJad, OMMCHIBAOIINE JBI)KEHUE TPOU3BOIBLHON
Toukr MDY -CcTpyKTypBl, OTy4eHsbI peacTaBieHus GyHKmid [prHa cocrapistommx crpykryp. Ha npumepe
3a/1au¥l C 3aKPBITBIMU 3JEKTPUUECKUMU U OTKPBITBIMA MATHUTHBIMU MIOBEPXHOCTHBIMH YCIOBUSAMU IS CTPYK-
Typ CoFe,0,/PZT-5H/SiO, u PZT-5H/CoFe,0,/SiO, neransHo u3ydeHo noBeJieHUE BETBEN HyJeH 1 TTOJIFOCOB
¢yHnkimu [prHa B IMPOKOM AMara3oHe 4acToT. Ha 0CHOBe YMCICHHON pealn3ayy MpeIoKEeHHOTO0 MeTo/1a
MIOCTPOCHUS PEIICHHs ISl cOCTaBHOW MDY-CTpyKTyphl MCCIIEI0BaHbl OCOOCHHOCTH paclpesesIeHus! Tepe-
MEIIEHNH, AIIEKTPUYECKOTO U MarHUTHOTO ITOTEHIIMAJIOB MO TIIYOMHE IPU Pa3IMYHBIX YaCcTOTaX KOJICOAHM.
YcTaHOBIEHBI 3aKOHOMEPHOCTH BAMSIHUS pacnonoxkeHust [IM- u I1D-c10eB NOKpHITUS Ha paclpesielieHue me-
peMeIIeHUH B CTPYKTYpE, ONpEeAeIeHbl 00JacTH JOKIN3ANN OCHUIUISIMN 3IEKTPUYECKOr0 U MarHUTHOTO
MOTEHIMAJIOB. Pe3ynbraTel nccieJoBaHNi MTPUBEICHBI B Oe3pa3MEepHBIX TapaMeTpax M MOTYT IPEJICTaBIsATh
KaK TEOPETUYECKHUH, TaK U MPAKTHUCCKUH MHTEpEC MPH pa3paboTKe U CO31aHUH HOBBIX BBICOKOA((PEKTHBHBIX
aKyCTO2JIEKTPOHHBIX YCTPOUCTB.

Ki1roueBble cji0Ba: MaTpU4HBIN MOAXO0J, KBa3UCTaTHUECKOE NPHOMIDKeHne, GpyHKIus [ puHa, MHTErpab-
HOE NpeJCTaBlIeHNe, JUCIEPCUOHHOE YPaBHEHHE, MarHUTOMIEKTPOYNPYTasl CTPYKTYpa, Mbe3031EKTPUUECKUI
Marepuall, Mbe30MarHUTHBIM MaTepHall, CIIBUTOBbIE KoJieOaHMsl, BOTHOBOE I1OJIE.

FEATURES OF LOCALIZATION OF THE WAVE FIELD
IN A MAGNETOELECTROELASTIC STRUCTURE WITH A TWO-LAYER COATING

T.I. Belyankova', E.I. Vorovich?, Corresponding Member RAS V.V. Kalinchuk'

Abstract. The paper proposes a matrix approach, convenient for software implementation, to constructing,
in a quasi-static approximation, a solution to boundary value problems on harmonic oscillations of composite
magnetoelectroelastic (MEE) structures. The structures considered are those consisting of an elastic half-space
coated with piezomagnetic (PM) and piezoelectric (PE) layers in various arrangements. It is assumed that rigid
coupling conditions are satisfied at the internal boundaries of the structure, and an oscillating mechanical load
is specified on the outer surface. Depending on the nature of the electrical and magnetic conditions specified
on the surface, four types of boundary-value problems are considered, the solution of which is constructed in
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the space of Fourier transforms. Integral representations of the solution to the problems under consideration are
presented, describing the motion of an arbitrary point of the MEE structure, and representations of the Green’s
functions of the constituent structures are obtained. Using the example of a problem with closed electrical
and open magnetic surface conditions for the CoFe O,/PZT-5H/SiO, and PZT-5H/CoFe,O,/SiO, structures,
the behavior of the zero branches and poles of the Green’s function in a wide frequency range is studied
in detail. Based on the numerical implementation of the proposed method for constructing a solution for a
composite MEE structure, the features of the distribution of displacements, electric and magnetic potentials
over depth at different oscillation frequencies are investigated. The influence of the arrangement of the PM
and PE coating layers on the distribution of displacements in the structure is established, and the localization
regions of electric and magnetic potential oscillations are determined. The research results are presented in
dimensionless parameters and may be of both theoretical and practical interest in the development and creation
of new highly efficient acousto-electronic devices.

Keywords: matrix approach, quasi-static approximation, Green’s function, integral representation,
dispersion equation, magnetoelectroelastic structure, piezoelectric material, piezomagnetic material, shear
vibrations, wave field.
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