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A mode lll electrically conductive crack between two different piezoelectric
materials under the action of anti-plane mechanical and in-plane electric loadings
is analyzed. The strip dielectric breakdown (DB) model, which is free from the
electric field singularity, is developed for this crack. According to this model, the
electric field along a DB-zone situated in continuation of a crack is assumed to be
equal to the electric breakdown strength. The DB-zone lengths are found from
the condition of a finite electric field at the end point of such a zone. Using special
representations of field variables via sectionally analytic functions, an
inhomogeneous combined Dirichlet—Riemann boundary value problem is
formulated and solved analytically. Explicit expressions for the shear stress, the
electric field and the crack faces’ sliding displacement jump are derived. The
stress intensity factor is determined as well. The dependencies of the mentioned
values on the magnitude of the external electromechanical loading are presented.

MpoaHanizoBaHO eNneKkTPONpPOBIAHY TPIWMHY pexumy [l mix gBoma pisHUMU
n'e30eNeKTPUYHUMMN MaTepiafiamMn Nig Ai€E0 aHTUNNOWMNHHMUX MEXAHIYHMX Ta
NNOWMNHHUX eIeKTPUYHUX HaBaHTaXeHb. [AnA uiei TpimHmn po3pobneHa mogens
CMYroBoOro gienekTpuyHoro npoboto (bA), ska He mae 0cobNBOCTI @NeKTPUYHOTO
nonA. 3rigHo 3 L€ Mogennto, eNekTpuyHe none B340BX 30HU b/],
PO3TalOBAHOrO B NPOAO0BXK TPILMHM, NPUNMAETLCA PIBHUM CUNT €NEKTPUYHOTO
npo6oto. [10B}KNHM 30HN DB 3Haxo4ATb 3 yMOBM CKiIHYEHHOTO €/IEKTPUYHOrO NoAA
B KiHL,EBIiM TOYL,i TaKOi 30HM. 33 AONOMOTO0 cneLiaibHMX NOAaHb 3MiHHMX NONA
yepes CeKUiMHO-aHaNiTUYHI GYHKLIT GOPMYETLCA Ta aHANITUYHO BUPILLYETLCA
HeoAHopiAHa KombiHOoBaHa rpaHWYHa 3agayva [ipixne - PimaHa. ABHi BUpasu ana
HaMNpyrun 3cyBy,0TPMMAHO e/IeKTPUYHE NOoE Ta CTPUOOK KOB3HOMO 3MiLLLEHHSA
rpaHen TPilWMHU. TAaKOXK BU3HAYAETbCA KOEDiLLIEHT HAaNPYXeHOCTi Hanpyru.
MpeactaBneHo 3aN1eXHOCTI 3ragaHuX 3Ha4YeHb Big, BE/IMYMMHU 30BHILLHbOIO
€N1EeKTPOMEXaHIYHOIro HaBaHTAXKEHHA.
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