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2. The two-dimensional problems of magnetoelectroelasticity for bodies with cavities and cracks

Pedepar:

1. Y po6oTi oTpuManu noanbpmnii pO3BUTOK METOAM PO3B'SI3aHHS IBOBUMIPHUX i IJIOCKUX 337,24 T€OPii IPY>KHOCTI,
€JIEKT-POIIPY>KHOCTI i MarHiTONpy>KHOCTi Ta iX BUKOPUCTaHHS 10 IPOGJIEMHU BUBYEHHS €JIeKTPOMarHiTONpyKHOTO
crany (EMIIC) 6araTo3s’s13HUX CKiHU€HMX i HECKIHU€HUX TiJl, iBIPOCTOPY Ta mapy. OTPMMaHO OCHOBHI
CIIiBBiJHOLIEHHS IBOBMMIPHOI i IVIOCKOI 337,24, BBEJI€HI 1 OCIIiIKEHI y3arajbHEHI KOMIIJIEKCHI IIOTEHLiaNn
€JIEKTPOMArHITOIPY>KHOCTI, F[PAHUYHI YMOBH 151 IX BUSHAYEHHS i BUPa3y 4Yepe3 HUX OCHOBHUX XapPaKTEPUCTUK
EMIIC, koediuieHTiB Hanpy>KeHb, iHAYKLil Ta HanpyxeHocTi (KIHIH). [lns BU3HaYeHHs1 KOMILJIEKCHUX IIOTEHLialliB 3
MEXaHIYHUX, €JIeKTPUYHUX i MaTHITHUX IPAaHUYHMAX YMOB y BUIIQJIKy CKiHYE€HOTO UM HECKIHUE€HOT0 6araTo3B’I3HOTO
TiJla BAKOPUCTOBYIOTbCSI METOAM KOH(POPMHUX BiOOPaKeHb, PO3KIaaHHs (PYHKLIN y psaau JlopaHa Ta 11o
nosiiHomam Pabepy, IUCKPETHUI METOJ, HAMEHIINX KBapaTiB. [DaHNYHi YMOBU Ha IJIOCKMX TPaHULISX Y BUMIAAKY
6araT3B’sI3HOTO MiBIPOCTOPY i apy 3aJ0BOJIbHAIOTECS METOJAMU iHTerpaliB Tuiy Komi yu Hali-MeHMNX KBapaTiB.
HaBeneHo po3B’30K 331124 4J14 Tijla, MiBIPOCTOPY i Mapy 3 JOBiJIbHO PO3TALIOBAHUMU €JINITUYHUMU OTBOPAMH i

TpillMHAMU, B TOMY YXCJIi TAKMMY, IO IEPETUHAIOTH MJIOCKI rpaHulli. YuCeNIbHUMU JOCTiIPKEHHSIMU BCTaHOBJIEHA



30DKHICTB Ta, CTiMKiCTh OTPMMAHUX PE3YJIbTATIB, iX BiporinHicThb. [IpOBeIEHO NeTabHi YMCEeIbHi AOCTiIKEHHS
PO3B’3KiB HU-3KU 33/1a4, 32 JOIIOMOT0I0 KX BCTAHOBJIEHO HU3KY MEXaHIYHUX 3aKOHOMIDHOCTEH BILJIUBY
reoMeTPUYHUX XapaKTEPUCTUK Tis, Gi3MKO-MeXaHiYHUX BIaCTUBOCTEN MaTepiasiB Ha 3HaY€HHSI OCHOBHUX
xapakrepuctuk EMIIC i KIHIH. 30kpema BCTaHO-BJIEHO, 110 IIPY AOCIiIKEH]I HAIIPYKEHOTO CTaHy TiJl 3
MarHiTO€eJIEKTPUYHMX MaTepiajliB HEMOKHA HEXTYBATH Hi €JIEKTPUYHU-MU, Hi MaTHITHUMU BJIaCTUBOCTAMU
MmarepiaJiB, a Tpeba po3B’sI3yBaTU 3B's13aHy 33/1a4y €JIeKTPOMarHiTONPYXHOCTI, TaK K 3Ha4€HHSI LOCJIiIpKyBaHUX
BEJINYMH 3HAYHO 3aJI€XKaTh Bifl (Pi3MKO-MexXaHiUHMX BJIACTUBOCTEN: IOPOIO 3HAaYEHH xapakrepuc-Tuk EMIIC 3
ypaxyBaHHSM i 6€3 ypaxyBaHHS €JIeKTPOMAarHiTHMUX BIACTUBOCTEN BiIpi3HAIOTHCS B AeKinbKa pasis. [Ipu
Hab6JIMKEHHI OTBOPIB (TPIIMH) OAUH 10 OJHOTO Ta 3 30BHILIHIMU IPaHUISIMU 3HAUYE€HHSI OCHOBHUX XapaKTe€PUCTUK
EMIIC y Toukax nepemMuyox, a y sunaaky tpimuH i KIHIH 3pocTatoTs. ban3bKiCTh NPSIMOJIIHIMHUX TPAHULLb IO
KOHTYPiB OTBOPIB (TPilljH) 3HaYHO 30i/blllye 3HAYE€HHSI OCHOBHUX xapakrepuctuk EMIIC, B okpeMux 3a7a4ax B
IecsaTKU pasiB. Pe-3ysbTaTy HaBeIeHUX Y AUCEPTaLiiHil poOOTi JOCTiIKEHb MAIOTh SIK TEOPETUYHUI, TaK i
IIpaKTUYHUI iHTepec. 3arpoOHO-BaHi METOAUKY MOXKYTb OyTH BUKOPUCTaHi IIPY PO3B'SI3aHHI Pi3HOMaHITHUX 33734

iH)KEHEPHOI IPaKTUKMU.

2. The methods of two-dimensional and plane elastic electroelastic, and magnetoelastic problems solving and their
applications for the magnetoelectroelastic state of multi-connected finite and infinite magneto-electric solids,
half-space and layer investigation are developed further. The methods are based on the constitutive equations
obtaining for the two-dimensional and plane magnetoelectroelastic problems, on the generalized complex
potentials introduction and investigation for the mag-netoelectroelasticity, on the boundary conditions deriving
for their determination and the relations receiving for the basic magnetoelectroelastic state (MEES) characteristics
calculation through them, for stress, inductions and tensions intensity fac-tors (SITIF). For the complex potentials
determination from the mechanical, electric and magnetic boundary conditions in the case of the finite and infinite
solids with arbitrarily situated cavities and cracks the methods of conformal mapping, Fou-rier series and Faber
polynomials expansions and least-squares method are used. In the case of the multi-connected half-space and
layer for the boundary conditions at the plain borders satisfaction the Cauchy integrals or least-squares methods
are applied. The solutions for the practically important problems for the solid, half-space and layer with arbitrarily
situated cavities and cracks, including the plain borders cross ones, are given. The detailed numerical
investigations of the considered problems are carried out. By means of them, the new mechanical regularities of
the solids geometric characteristics and physicomechanical material properties influence on the basic MEES
characteristics and SITIF. In particular, from the ob-tained results follows, that for the elastic equilibrium of the
magneto-electric solids investigation the classic elastic theory problem solving with electric and magnetic material
properties neglecting is not enough and the general magnetoelectroelas-tic problem has to be solved. The
distance between cavities and cracks decreasing leads to the basic MEES characteristics and SITIF values
increasing. The plain borders nearness significantly increases the characteristics values. The investigations results
presented in the thesis have both theoretical and practical importance. The proposed methods can be used for a
wide variety of engineering problems solving.
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