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Pedepar:

1.V nucepraniiiitiii po60Ti po3p0o61€HO METO/IM Ta MPOBEAEHO PO3B’I3aHHS MIJIOCKUX Ta MPOCTOPOBUX 33/1ay [AJIsI
6iMaTepiasbHUX II'€30€JIeKTPUYHHUX Tijl 3 MDK(A3HUMU TPIilIMHAMU Iif, Ii€0 €JIEKTPUYHOTO Ta MEXaHIYHOTO
HABaHTAXEHHS, 30KpeMa po3p06JIeHO HOBUI CIIOCI6 MOIe/IIOBAHHS 3all0BHIOBAaYa TPIlIMHY MIX JBOMA
'€30€JIEKTPUYHMMU MaTepiaaMy. 3 BUKOPUCTAHHSM aHAJITUYHOTO MigX0/y Ta METO/ly CKiHY€HHUX €JIEMEHTIB
IIPOBEJIEHO aHaJli3 eJIeKTPOi30JIbOBAHOI TPIlMHM MDXK JBOMA IT'€30€JIEKTPUYHUMU MaTepiajlaMy y IIJIOCKOMY Ta
IIPOCTOPOBOMY BUIIAJKaxX. 3allpONIOHOBAHO Ta PEAi30BAaHO METOIUKY LOCIiI>)KeHHs MibK(asHOi TpillluHY B
'€30€JIEKTPUYHOMY KOMIIO3UTi CKiIHUEHHUX PO3MipiB NIpU Pi3HUX BUJAX €JIEKTPUYHMX TPAHUYHUX YMOB Ha ii

beperax, sika BKJIIOYa€ 3HAXOIKEHHS MBUIKOCTI BUBIJIbHEHHS €Heprii; IeTaJpHO IPOaHasi30BaHO BILJIUB



€JIEKTPUYHOTO I0JIS HA €JIEKTPOIPOBiAHY TPIlIMHY. 3 BUKOPUCTAHHSIM aHAJITUYHOTO PO3BS13KY [J1s1 TPIilliHU 3i
CKiHUEHHOIO eJIEKTPUYHOIO IPOHUKHICTIO MiXK JBOMA IT€30€JIEKTPUYHMMU MaTepialaMu IPOBEJIEHO YHUCETbHUM
aHasli3 1iei Mopesti TPIlUHY Y IIJIOCKOMY i TIPOCTOPOBOMY BUIAJKAX [IJI4 Tijla CKIHUEHHUX PO3MIpiB; y
IIPOCTOPOBOMY BUMNAJKY IJIs1 Pi3HUX IONIEPEYHUX N1€PEPi3iB, OPTOrOHANBHUX (PPOHTAM TPIllIMHY, 3HANEHI
BEJIMYMHY €JIEKTPUYHOTO IOTOKY Ta iHIIi €JIEKTPOMEXaHiYHi XapaKTepHUCTUKU. 3alIPOIIOHOBAHO HOBUIA ITiIXif, 4,0
aHasizy Mixk¢dasHoi TPillIMHY 3i CKIHUEHHOIO €JIEKTPUYHOIO [IPOHUKHICTIO 63 ypaxyBaHHSI CIIPOLIYIOUUX MOJesieil
B3aeMoyii ii 6eperis. [IpakTryHe 3HaYEHHS OJep>XKaHUX PE3YJIbTATIB I10JIIra€e B TOMY, 110 PO3po6jieHa e(peKTUBHA
CKiHYE€HHO-€JIEMEHTHA METOMKA PO3B’s13yBaHHsI IIJIOCKUX T TPUBUMIPHUX 33a4 [JIs IT'€30€JIeKTPUIHUX
6iMaTepiaJbHUX Tis 3 Mi>k(pa3HUMU TPIIMHAMU MTPU CKiHYEHHI eJIEKTPUYHIN TPOHUKHOCTI iX 3a1TOBHIOBAYA, SIKa
MOXK€ BUKOPMCTOBYBATHCh B iH)K€HEPHI IPaKTULli IiAIPUEMCTB, NOB'SI3aHUX 3 [IPOEKTYBAaHHSIM Ta BUTOTOBJIEHHSIM

€JIEKTPOHHUX BAPOOIB, 110 BKJIIOYAIOTh II'€30€JIEKTPUYHY CKIIAZIOBY.

2. The methods were developed in the dissertation and the solutions of planar and spatial problems were carried
out for bimaterial piezoelectric bodies with interfacial cracks under the action of electrical and mechanical
loading, in particular, a new method of modeling the crack filler between two piezoelectric materials was
developed. Using the analytical approach and the finite element method, the analysis of an electrically insulated
crack between two piezoelectric materials in the plane and spatial cases was carried out. A methodology for
investigating an interfacial crack in a piezoelectric composite of finite dimensions under various types of electrical
boundary conditions on its faces has been proposed and implemented. It includes the energy release rate
determination; the influence of the electric field on the conductive crack is analyzed in detail. Using the analytical
solution for a crack with finite electrical permeability between two piezoelectric materials, a numerical analysis of
this crack model was carried out in the plane and spatial cases for a body of finite dimensions; for different cross-
sections, orthogonal to the crack fronts, the magnitudes of the electric flux and other electromechanical
characteristics were found for the spatial case. A new approach to the analysis of an interfacial crack with finite
electrical permeability which is not based upon simplifying models of the interaction of its faces is proposed. The
practical significance of the obtained results is that an effective finite-element method for solving planar and
three-dimensional problems for piezoelectric bimaterial bodies with interfacial cracks with finite electrical
permeability of their filler has been developed. It can be used in the engineering practice of enterprises related to
design and manufacture of electronic products that include a piezoelectric component.
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