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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TemaTHyHHX PyOpHK: 30.19.19

Tema guceprarii:
1. OcobamBOCTi fePOpMyBaHHS KyCKOBO-OJHOPIIHUX I1'€30€JIEMEHTIB 3 €JIEKTPOIIPOBIIHMMY MDK(pa3HUMU
TpillHAMU

2. Features of deformation of piecewise homogeneous piezoelements with electrically conducting interface cracks

Pedepar:

1. Po3riisiHyTO 3a71a4y BU3HAY€HHS Hallpy>KeHO-1,e(pOPMOBaHOI0 CTaHy I1'€30€JIEKTPUYHOTO Ta
II'€30€JIeKTPOMArHiTHOTO GimMaTepiasiB 3 eJIEKTPUYHO 3apsIKEHOIO €JIEKTPOIIPOBIIHOI0 MbK(a3HOIO TPIIMHOIO HA
MeXIi po3Aisy IBOX MaTepiaiB Mif i€lo MeXaHIYHUX HABAaHTAKEHb, €JIEKTPUYHUX i MarHITHUX IOJIiB HA
HeCKiHYeHHOCTi. MeTa po60TH I10JIsIra€e y PO3BUTKY aHIITUYHUX METO/IiB PO3B'sI3KY IJIOCKUX 3a7ay JJ1s1
€JIEKTPOJ0BAHO]I €JIEKTPUYHO 3apsiIpKeHoi MbK(asHoi TPIlUMHYU 3 30HaMU KOHTAKTY ii 6€peTiB B I1'€30€JI€KTPUYHUX
Ta I’'€30€JIEKTPOMAarHiTHUX GiMaTepianax mif, Iielo MexaHiYHUX, eJIeKTPUYHYX i MarHiTHUX HaBaHTaXKeHb. 3

BHKOPHCTaHHSIM IIPeCTaBJIeHb MEXaHIYHUX, eJIEKTPUYHUX i MarHiTHUX (PaKTOPiB uepe3 KyCKOBO-aHaJliTH4Hi



$yHK1ii Ta BekTOp-QYyHKIIii NOCTaBJEH] 334a4i 3B€JI€HO N0 3371y JIiHIITHOTO CIIPSIKEHHS, 10 BiANOBIIaI0Th MOMIESIM
BiIKPUTOI TPIlIMHY Ta TPILIMHYU 3 30HOI0 KOHTAKTY Ta 3HaIeHO iX aHAITUYHI pO3B'I3KU. Y 3aMKHYTIill aHAMITUYHIN
(opMi OTpUMAaHO BCi HEOOXiJHI XapaKTePUCTHUKU HaIlpyKeHO-Ae(OPMiBHOTO CTaHy B OKOJIi TpiluHU. OTPpUMaHO
CIiBBiJHOLIEHHS 151 OOUMCJIEHHSI BilHOCHOI IOBXWUHY 30HU KOHTAKTY, & TaKOXK KOeillieHTiB iIHTEHCUBHOCTI
Halpy>XeHb, €JIEKTPUYHOTO Ta MAarHiTHOTO IOJIiB. BUBYE€HO BIJIMB 30BHILIHIX YAHHVKIB HABAHTAa)KEHHS Ha BiJHOCHY
IOBXXUHY 30HU KOHTaKTy Ta KoedillieHT! iHTeHCUBHOCTI. 30Kpema I10Ka3aHo, 110 SIK eJIeKTpPUYHe, TaK i MarHiTHe
I10J1s1 CYTTEBO BILJIMBAIOTh HA IAPAaMETPU PyUHYBaHHS MiXK(a3HOI TPIllIMHYU B I1'€30€JIEKTPUYHOMY Ta
'e30€JIeKTPUYHOMY /IT'€30MarHiTHOMY 6imarepiasi. Pe3ysnbTaT JucepTaliitHol po60TH MOXYTb OyTH BUKOPUCTaHI

y PO3PaxyHKOBIiH [IPaKTULi HAYKOBO-AOCHITHULBKUX Ta IPOEKTHO-KOHCTPYKTOPCHKUX YCTAHOB.

2. A problem of determination of the stress-strain state of piezoelectric and piezoelectromagnetic bimaterials with
electrically charged electrically conducting crack at the interface of two materials under the influence of
mechanical loads, electric and magnetic fields at infinity is considered. The purpose of the work is to develop
analytical methods for solving plane problems for electrically conducting electrically charged interface crack with
contact zones on its faces in piezoelectric and piezoelectromagnetic bimaterials under the action of mechanical,
electrical and magnetic loads. Using the representations of mechanical, electrical and magnetic factors through
the piecewise analytic functions and vector functions, the problems are reduced to linear conjugation problems
corresponding to the models of open crack and crack with the contact zone and their analytical solutions are
found. In closed analytical form all necessary characteristics of the stress-strain state in the vicinity of the crack
are obtained. The closed form relations are found for calculating the relative contact zone length, as well as the
stress intensity factors, electric and magnetic fields. The influence of external load on the relative contact zone
length and the intensity coefficients was studied. In particular, it has been shown that both electric and magnetic
fields significantly affect the fracture mechanical parameters of an interface crack in a piezoelectric and
piezoelectric / piezomagnetic bimaterials. The results of the dissertation work may be used in the calculation
practice of research and design institutions.
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