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AOCTyny :

eJIEKTPUYHO HEIPOHMKHA MIKIIOBEPXHEBA TPIITUHA

MeXaHIuHI TapaMeTpu pyHHYBaHHA IUCTaHIIIMHI HaBaHTaXKEHHS
elektrychno nepronykna mizhpoverkhneva trishchyna
mekhanichni parametry ruinuvannia dystantsiini navantazhennia

An electrically impermeable interface crack between two semi-
infinite piezoelectric planes under remote mechanical tension-shear and
electrical loading is studied. Assuming the stresses, strains and displacements
are independent on the coordinate x . the expressions for the elastic
displacement and potential jumps as well as for the stresses and electrical
displacement along the interface via a sectionally holomorphic vector
function are found. Introducing an artificial contact zone at the right crack tip
and assuming the materials possess the symmetry class 6 mm the problem is
reduced for a wide range of bimaterial compounds to a combination of
combined Dirichlet—Riemann and Hilbert boundary value problems which are
solved analytically. From these solutions clear analytical expressions for
characteristic mechanical and electrical parameters are derived. As particular
cases of the above mentioned solution the classical (oscillating) and contact
zone solutions are obtained. Further, a comparison with an associated
solution for an electrically permeable crack has been performed. The fracture
mechanical parameters for all models via the remote loads are found
analytically and important relationships between these parameters are
obtained. Due to these relationships an important algorithm of a numerical
method applicable for the investigation of an interface crack in a finite sized
piezoelectric bimaterial is suggested.

JloC/TiIPKeHO eJIEKTPUYHO HEMMPOHUKHY MI’KIIOBEPXHEBY TPIIIMHY MiK JBOMAa
HAITIBHECKIHUEHHUMH II'€30€JIEKTPUYHUMU IUIOIIMHAMU IPU AUCTAHI[ITHOMY
MeXaHIYHOMY 3CyBi HAIIPYTH Ta eJIEKTPUYHOMY HaBaHTa)keHHI1. AKIo
MIPUILYCTUTH, 1110 HATIPYKEeHHs, AedpopMaliii 1 mepeMileHHs He 3a/IeKaTh Bi/l
KOOPJMHATHU X , SHAWUIEHO BUPA3H /IS IPYKHOTO TIepPEMIIIEHHS Ta CTPUOKIB
MOTEHIIiaJTy, a TAKOXK JJIs1 HAIIPY>KEHb Ta €JIEKTPUYHUX ITEPEMIITIEHD Y3I0BXK
MeXK1 PO3/UTy Uepe3 CeKIIIMHO ro1oMopdHY BeKTOpHY QyHKI[I10. BBO/IsIUn
30HY LITYYHOT'O KOHTAKTY HA MPAaBOMY KIHUMKY TPIIINHY 1 HPUILyCKAI04U, 10
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MaTepiaJii MaroTh KJac CUMeTpii 6 MM, 3a71aua 3BOAUTHCSA JJIsI ITUPOKOTO
CIIEKTPY OiMaTepiaIbHUX CIIOJIYK JI0 KOMOiHAIll KOMOIHOBAaHUX KpaOBUX
3ayiayu [ipixie-Pimana i I'iibbepra, siKi po3B'A3YIOThCA aHATITUYHO. 3 ITUAX
pillleHb BUBEJIEH] YiTKI aHATITUYHI BUPA3H JJIs XapaKTEPHUX MEXaHIUHUX 1
eJIEKTPUYHUX IMapaMeTpiB. B IKOCTI OKpeMUX BUIIQIKIB 3a3HAUEHOTO PIllIEeHHSA
OTpHMaHI KJacu4Hi (KOJIUBaIbHI) 1 KOHTAKTHO-30HA/IbHI pimeHHs. Jlari
MIPOBEIEHO MTOPIBHAHHA 3 TMOIyTHUM PO3YNHOM JIJIs1 €JIEKTPOITPOHUKHOI
TPIIIUHU. AHAJIITHYHO 3HAWU/IEHO MeXaHIUHI mapaMeTpy PyHHYBaHHA JJIsI BCIX
MoO/ieJIel 3a IOMIOMOTOI0 IUCTAHIIIMHUX HaBaHTaKeHb Ta OTPHUMAaHO BasKJIMBI1
B3a€EMO3B'I3KH MK [IUMU ITapamMeTpaMu. Y 3B'sI3Ky 3 ITUMU
CITIBBITHOIIIEHHSIMU 3aIIPOIIOHOBAHO BAXKJIMBUU aJITOPUTM YHCETHHOTO
METO/Y, 3aCTOCOBHHUH JIJIsI JOCTIPKEHHS TPIIIUHU PO3ALITY B
I'€30€JIEKTPUYHOMY OiMaTepiasti KiHI[eBUX PO3MIpiB.



