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VIK 539.3
A. M. Macreprak’, I. T. Cynum>®

OBOBUMIPHI 3B’A3AHI ENEKTPUYHI, MATHITHI TA MEXAHIYHI NOJIA B
LOIENEKTPUKAX I3 TPILULMUHAMWU TA TOHKMMW BKITFOYEHHAMMW

Memodu meopii mepmonpyxrcHozo 0ePopMY8aHHL Mid 13 MOHKUMU BKAIOUCHHAMU
3acmoco8aro 00 8UBUEHHS MAZHIMOCAEKMPONPYHHUX cepedosull, i3 MOHKUMU He-
o0nopidHocmamu. I1o6yo0osano iHmezpasvHi PleHAHHA 3a0aul, @ MAKOH 3ANPONO-
HOBAHO ePexmusHy PO3PAXYHKO8Y cxemy Mmemoly 2PAHUUHUX eremeHmi8 Oas 1x-
HB0O20 PO36’A3YBAHHA. 3’ ACOBAHO, WO NOAA MELAHIUHUL HANPYHCEHD, eAeKMPULHUL
3MIWeEHDd T MAHIMHOT THOYKULL N06AU3Y BePUUHU (PPOHMY) MOHKO020 8KAIOUEHH,
8 OCHO8Y MAMEMAMUUHOT MO0eAl AKO20 MOHCHA MOKAACTMU NPUHYUN CNPAHCEHHS
KOHMUHYYMI8 DPI3HOT 8UMIPHOCTMI, MAOMbL KOpeHedy ocobaugicms. [Jas noeHozo
ONUCY ACUMNMOMUYHUL 8UPA3LE OASL HANPYIHCEHD, NePeMityeHd Ma THULUX 8eAUUUH
8 oxoal ppoHmy HeoOHopiOHocMmi 88edeno 10 ysazanvHeHuxr KoediyieHmig iHmen-
CUBHOCTT HAMPYNHCEHD, eAeKMPUUHUX 3MIWeHDd © MmazHIMHOL THOYKYli. Ompumano
AHAAIMUYHT PO36'A3KU 3a0aul Y 2PAHUUHUX 8UNAOKAX NPOHUKHOL MPIUWUHU Ma
HOPCMKO20 eneKMPONPOGIOH020 BKAIOUEHHA 8 MAZHIMOCAeKMPONPYHCHOMY cepe-
dosuwyi. Hagedeno pe3yavmamu 4uca08020 AHAAIZY KOePiyieHmi8 THMeHCUBHOCMI
045 NPYHCHO20 130MPONHOZ0 8KAIOUCHHS 8 AHIZOMPONHOMY MAZHIMOCACKMPONPYHC-
HOMY cepedosuyl.

OBYXMEPHbBIE CBA3AHHbIE JIEKTPUYECKUE, MATHUTHBIE N MEXAHUYECKUE
nons B AU3NEKTPUKAX C TPELULUHAMU U TOHKMMU BKITKOYEHUAMU

MemoOv. meopuu mepmoynpyzozo O0efopMUPOBAHUSL MeA C MOHKUMU BKANOUCHUIMU
NPUMEHEHDBL K USYUEHUIO MAZHUMOINEKMPOYNPY2UX cped ¢ MOHKUMU HEOOHOPOOHOCMA-
mu. ITocmpoensvl unmezpanrvivle ypasgrneHus 3adauu, a maxdzice npedaoxcerna agpPexmus-
HASL PACYEMHAS CXeMad Memodad 2PAHUUHBLL asemenmos 0ai ux pewenus. Joxasano,
YMO NOASL MEXAHUUECKUX HANPAHCEHUL, INEKMPUUECKUL CMeUeHUU U MAZHUMHOU UH-
oyKyuu 66AU3U 6epULUHDBL (PPOHMA) MOHKO20 6KATOUEHUS, 8 OCHO8Y MaAMeMmamuieckot
Mmo0eau KOMOPOo2o MONCHO MNOAOH UMD NMPUHUUN CONPAHCEHUSL KOHMUHYYMOE PASHOU
pa3meprHoCU, UMerom KOPHesY10 0COBeHHOCMb. [As NOAHO020 ONUCAHUSL ACUMNIMOMU-
YECKUX BbLPANCEHUL 04 HANDPANCEHUU, CMeWeHU U OPY2ux 8eaudUH 8 OKPpecmHocmu
¢ppornma HeoOHOpoOHOCMU 88edeno 10 0600werHHbLL KOIPPHUUUEHMO8 UHMeEeHCUBHOCTU
HANPAHCEHUL, INEKMPUUECKUX CMeUWeHUU U mazHumHoU unOykyuu. IToayuenvl anaiu-
muueckue pewenHus 3a0auu 8 NPedesbHbLL CAYUAAX NPOHUYAEMOU MPEUWUHDBL U dHeecm-
K020 94eKMPONPOBOOHO20 8KAIOUCHUSL 8 MAZHUMOINeKMPOYnpYy2ot cpede. IIpedcmasservt
Pe3YALMAMbL YUCAEHHOZ0 AHAAU3A KOIPPHUYUEHMO8 UHMEHCUBHOCTNU Ol YNPY2020 U30-
MPONHO20 8KAOUEHUA 8 AHUSOMPONHOU MAZHUMOINEKMPOYNPY20U cpede.

COUPLED 2D ELECTRIC, MAGNETIC AND MECHANICAL FIELDS IN DIELECTRICS
WITH CRACKS AND THIN INCLUSIONS

The methods of the theory of thermoelastic deformation of solids with thin inclusions
are applied to study the magnetoelectroelastic medium with thin inhomogeneities. The
integral equations of the problem are developed, and the efficient numerical boundary
element procedure is adopted for their solution. It is proved that fields of mechanical
stress, electric displacements and magnetic induction (magnetic flux density) near the
tip (front) of thin inclusion, which is modeled basing on the coupling principle for
continuums of different dimension, possess a square root singularity. Thus, for the full
definition of the asymptotic relations for stress, displacements and other quantities at
the vicinity of inhomogeneity’s front ten generalized stress intensity factors, electric
displacements and magnetic induction intensity factors are introduced. Analytical
solutions for limiting cases of a permeable crack and a rigid conductive inclusion in a
magnetoelectroelastic medium are obtained. Results of the numerical analysis of stress,
electric displacement and magnetic induction intensity factors for elastic isotropic
inclusion in the anisotropic magnetoelectroelastic medium are presented.
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