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Annoranust. PaccmoTpena 3aa4a 00 ycTaHOBHBIIHMXCSI TAPMOHUYECKUX KOJICOAHUSIX CIIONCTOM MpeaBapu-
TEJBHO HAMIPSDKCHHOM Cpe/ibl, MPEICTABIAIOIeH cOO0M 31EKTPOMarHUTOYIPYTHH CIION, dKECTKO CLICTUICHHBIH C
AIIEKTPOMATHUTOYTIPYTHM MOIYIPOCTPaHCTBOM. HauanbHble HaNpsKEHUs B CPeJle OMPENEISIOTCS BETUYNHON
JedopMaliy cIIos W TOYTIPOCTPaHCTBA. B 4acTHOCTH, Mccie10BaHbl CiTydan OTHOBPEMEHHOTO CHKATHSI UITH
PaCTSKEHHUS CJIOS U MOTYNPOCTpaHCTBa. J{J1s OnMMCcaHus TMHAMUYECKOTo MPOoIiecca B CPe/ie UCTIONb30BAIIH JIH-
Heapu30BaHHBIC IPUOIIDKEHHS YPaBHEHUH IBIKEHUS M KBa3UCTaTHUCCKUX ypaBHeHHH Makcsemna. [Toctpo-
eHa (yHKIwst ['prHa cpenpl ¢ yIeTOM HENPEPhIBHOCTH MEXAHMUECKHX, MEKTPUUYECKUX U MarHUTHBIX MOJEH.
B kauecTBe nccneryemMoil cpesibl ObUT BHIOPaH KOMITO3UT, BEITOTHEHHBIH U3 IIMPOKO MCHOIB3yEeMbIX MaTepHa-
JIOB: BEPXHHH CJI0M KOMIIO3UTA BBITIONHEH U3 The3oanekTprka BaTiO,, a noacTunaromee moaynpocTpaHcTBO
u3 nbe3omarnetrka CoFe O,.

Paccunransl a3oBble CKOPOCTH CPEAbI MIPH PA3IUIHBIX BEINYNHAX HAYAIBHBIX Je(QOpMALUil Tbe303JIeK-
TPUUYECKON U MbE30MarHUTHON KOMIIOHEHT cpe/ibl. B kauecTBe BapUaTUBHBIX YCIOBUH IS 33 JaHHs Ha4aIbHBIX
HaIpsDKEHUH OBUIN MCIIOIBb30BaHbl PA3JIMYHbBIC PEXXUMBI Ha4aJIbHOW Ae(opMaIii: 0JHOOCHBIH, ABYXOCHBIA U
TpexocHBIH (TuapocTaTnyeckuil). [TomydeHHbIe pe3ynbTaThl MOTYT OBITH MOJE3HBI MIPU MTPOSKTUPOBAHUH BBI-
COKOHArpy»KEHHBIX YCTPOHCTB Ha 06a3e 3MEeKTPOMarHUTOYIPYTHX MaTepHaoB.

KotoueBble cioBa: HaualbHblE HANPSDKEHMS, DJICKTPOMArHUTOYNPYTOCTh, I'€TEPOCTPYKTYpa, (DYHKIHS
I'puna.

PECULIARITIES OF DYNAMICS OF A LAYERED PRESTRESSED
ELECTROMAGNETOELASTIC MEDIA

M.O. Levi'2, V.V. Kalinchuk" 2, K.L. Agayan®

Abstract. The problem of steady harmonic oscillations of a layered prestressed medium, which is an
electromagnetoelastic layer rigidly coupled to an electromagnetoelastic half-space, is considered. The initial
stresses in the medium are determined by the amount of deformation of the layer or half-space. In particular,
the cases of simultaneous compression or extension of a layer and a half-space are investigated. The dynamic
process in the medium was described by linearized approximations of the equations of motion and quasistatic
Maxwell equations. The Green’s function of the medium is constructed with allowance for the continuity of
mechanical, electric, and magnetic fields. As the studied medium, a composite made of widely used materials
was chosen: the upper layer of the composite is made of the piezoelectric BaTiO,, and the underlying half-
space from the piezomagnetic CoFe,O,.

The phase velocities of the medium are calculated for different values of the initial deformations of the
piezoelectric and piezomagnetic components of the medium. As various conditions for setting initial stresses,
different initial strain modes were used: uniaxial, biaxial and triaxial (hydrostatic). The obtained results can be
useful in the design of highly loaded devices based on electromagnetoelastic materials.

Keywords: initial stresses, electromagnetoelasticity, heterostructure, Green’s function.
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