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YIIK 539.3
B. A. Aanyubkuit, M. C. lleyeHko, B. B. Jlo6oaa™

CKIHYEHHOENEMEHTHUI AHANI3 NAPAMETPIB PYWHYBAHHS B
ME30ENEKTPUYHOMY BIMATEPIAII 3 MDK®PA3HOIO TPILLMHOIO NPU
PISBHUX TUMAX TPAHUYHUX YMOB HA ii BEPEIAX

Memodom ckiHuenHHUX eaemenmis 00CAiOHCYeEMBCS HANPYHceHO -0edopmosarHul
cman midHchasHol mpiwurHu 8 n’ezoenekmpuyHomy Gimamepiart, NOALPUIOBAHOMY
nepnenourysaprHo 0o Oepezié Mplwunu, npu 3a0aHHI HA HECKIHUEHHOCMI eaeKm-
PUUHOZ0 MOAS, NAPALEALHO20 00 MPIWUHU, MA HANPYKHCEHb, NAPALeAbHUL 00 OCL
noaapusayii. Ha 6epezax mpiwunu po3zaidatomuscs OCHO8HI 8APIAHMU eaeKxmpo -
CMAMUYHUX 2PAHULHUL YMO8: HENPOHUKHICTMD (1304508AHICTNY), eAeKMPONPOHUK-
HICMDb, eneKMPONnPOsiOHICMb, @ MAKONMC 8APIAHM IMIUWAHUX 2PAHUYHUX YMO8 —
eneKmponposioHicms cepedHb0l UACMUHU 8ePXHBO20 Oepeza Ma 1304b08aHICTND
pewmu mpiwuru. Jonyckaemuvcs YymeopeHHs 30H MeXAHIUH020 KOHMAKMY MIKHC
bepezamu. 3adaua poszasdaemspes Yy nocmanosyl naockol degopmayii. Busnavennsa
weudxocmeti BUBIABHEHHSA eHepeil Ppeaai3yemscs 3a 00MOM02010 THMEe2PAALHOZ0
Mmemody 8ipmyaavrozo 3axpummas mpiwunu. IIoxa3ano, wo mun epaHUYHUL YMO8
1CTMOMHO 8NAUBAE HA NAPAMEMPU PYUHYBAHHA.

Karouoei caosa: n’ezoesexmpuunuil O6imamepian, mik@asna mpiujuna, memod CKiH-
YEHHUX enemMenmis, napamempu pYurHye8aHH, iHMe2PaLbHUl memod 8ipmyaivHo2o
3aKpUMMs MPIWUH.

FINITE ELEMENT ANALYSIS OF THE PARAMETERS OF FRACTURE
IN A PIEZOELECTRIC BIMATERIAL WITHINTERFACE CRACK UNDER DIFFERENT
TYPES OF BOUNDARY CONDITIONS ON ITS FACES

A finite element technique is used to study the stress-strain state of an interface crack
in piezoelectric bimaterial polarized in the direction perpendicular to the crack. At
infinity the electrical field parallel to the crack and stresses parallel to the polarization
axis are assigned. The main variants of electrostatic boundary conditions at the crack
faces are considered: electrical impermeability (insulation), electrical permeability,
electrical conductivity, and also the variant of mixed boundary conditions — inner part
of the upper crack face is electrically conducting while the rest of the crack is
electrically insulated. Existence of the mechanical contact zones between faces of the
crack is allowed. The problem is considered on the basis of plane strain formulation.
Determination of the energy release rate is realized using the integral method of virtual
closure of crack. It is shown that the type of boundary conditions has a significant
influence on the fracture parameters.

Key words: piezoelectric bimaterial, interface crack, finite element method, integral
method of virtual crack closure, fracture parameters.
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