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Annoranust. VccnenoBansl 0COOCHHOCTH TIPOIEcca PacpOCTPAHEHUSI CABUTOBBIX MOPU30HTAIBHO MO-
JSIpU30BaHHBIX aKkycTuyeckux BoiaH SH-ITAB nHa moBepxHOcTH OMMOpda — NBYXCIOHHOW MarHUTOIEKTPO-
ynpyroii (magneto-electro-elastic — MEE) rutactunsl, nHaxonsiueiics B Bakyyme. Ilmactuna mpencrasiser
co00i1 KECTKO CLEIICHHBIE MEXIy co0oi mbe3oniekrpuueckuil (piezoelectric — PE) m nmbe3omarHuTHBIN
(piezomagnetic — PM) ciion, BHENIIHHE MOBEPXHOCTH KOTOPBIX CBOOOJIHBI OT MEXaHWYECKHX HANPSHKCHHH.
BonHOBOI mporiecc MHUIMMPOBAH ACHCTBHEM YAAJICHHOIO MCTOYHHMKA TapMOHMYECKHX KOJeOaHWil M mpen-
MOJIaraeTCsl yCTAHOBUBIIUMCS. B 3aBUCMMOCTH OT 3aJJaHHBIX Ha BHEIIHUX MOBEPXHOCTAX DJIEKTPUUECKUX U
MarHUTHBIX YCIOBHH (OTKPBITBIE — Open, 3aKpbIThie — short) pacCMOTPEHBI YEThIPE 3a/1a4H, PEIICHUE KOTOPBIX
CTpOUTCS B IpocTpaHcTBe 00pa3oB Dypre. [IpuBeneHs! ynoOHbIE IS HCIONB30BAHMS JUCIIEPCHOHHBIC YPaB-
HeHus 3a1a4. [t OMMOPQHBIX IUIACTHH, TTHE303JIEKTPUUECKUI CIION KOTOPBIX BHIIOIHEH U3 Pa3IMuHbIX MaTe-
pHAaJIOB, UCCIIEA0BAHO BIUSHUE MEXaHUUECKHX, TbE302JEKTPUUECKUX U TUIIEKTPUUECKUX XapaKTepPUCTUK Ha
UX JUCTIepcHOHHbIe cBOicTBa U (hazosbie ckopocti SH-ITAB. HccenoBano BIUsIHNIE Pa3HBIX AEKTPHUECKHX
ycaoBuii Ha Koaddurnment marantomexanndeckoit cBsizu (KMMC), a Taxoke BIMSHHE Pa3IMUHBIX MAarHUTHBIX
ycIoBUH Ha Kod(huIMeHT dnekTpoMexanndeckoil cesizu (KOMC). M3yueHo BIMSHUE MBE30IEKTPHUECKIX
W UAJIEKTPUYECKUX MapaMeTpoB MbE303JICKTPUIECKON COCTABISIONICH IUIAaCTHHBI HAa Kod((UIMEeHT MarHu-
Toanekrpomexannueckoi csizu (KMOMC). Tlokazana nenocpeactBenHas cBsizb KMOMC ¢ 3HaueHHSIMEU
rapamMeTpoB Mbe30IeKTpUKa. [lorydeHHbIe pe3yabTaThl IPUBEICHBI B O€3pa3MepHBIX MapaMeTpax U MOTYT
TIPE/ICTABISTE OOJIBIION HHTEPEC MIPU pa3paboTKe, MPOSKTUPOBAHNH U OIITUMH3AIIMH HOBBIX MaTepHalioB IS
MHKPO- U HaHOpPa3MEpHBIX PHOOpoB U ycTpoiicTB Ha SH-ITAB ¢ BBICOKMME KCIUTyaTallMOHHBIMH XapakTe-
pHUCTHUKAMU.

Ki1roueBble ci10Ba: Ibe303ICKTPUIECKUI MaTepuall, Mbe30MarHuTHbIN Marepuai, SH-BoiHbL, K0addunn-
eHr anekrpomexannyeckoii cesizu (KOMC), koapdpunment maraunromexanndeckoit casizu (KMMC), snexrpo-
YIIPYTOCTh, MArHUTOYIPYTOCTb.

SH-WAVES ON THE SURFACE OF A BIMORPH MAGNETO-ELECTROELASTIC PLATE
T.I. Belyankova', E.I. Vorovich?, A.S. Turchin’

Abstract. The features of the process of propagation of shear horizontally polarized acoustic waves
(SH-SAW) on the surface of a bimorph — two-layer magneto-electro-elastic (MEE) plate located in a vacuum
are investigated. The plate consists of piezoelectric (PE) and piezomagnetic (PM) layers rigidly interconnected,
the outer surfaces of which are free from mechanical stress. The wave process is initiated by the action of a
remote source of harmonic oscillations and is assumed to be steady. Depending on the electrical and magnetic
conditions specified on the external surfaces (open or closed (short)), four problems are considered, the solution
of which is constructed in the space of Fourier images. Convenient dispersion equations for problems are
presented. For bimorph plates, the piezoelectric layer of which is made of various materials, the influence of
mechanical, piezoelectric and dielectric characteristics on their dispersion properties and phase velocities of
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SH-surfactants was studied. The influence of different electrical conditions on the magnetomechanical coupling
coefficient (MMCC), as well as the influence of different magnetic conditions on the electromechanical
coupling coefficient (EMCC) were studied. The influence of piezoelectric and dielectric parameters of the
piezoelectric component of the plate on the magneto-electromechanical coupling coefficient (MEMCC) was
studied. A direct connection between the MEMCC and the values of the piezoelectric parameters is shown.
The results obtained are presented in dimensionless parameters and can be of great interest in the development,
design and optimization of new materials for micro- and nanosized devices and SH-SAW devices with high
performance characteristics.

Keywords: piezoelectric material, piezomagnetic material, SH-waves, electromechanical coupling
coefficient (EMCC), magnetomechanical coupling coefficient (MMCC), electroelasticity, magnetoelasticity.
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