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A plane problem for an electrically permeable tunnel crack
between two piezoelectric half-spaces under concentrated
loading applied to the crack faces and remote mixed-mode
loading is studied. The elastic displacement and potential
jumps as well as the stresses and electrical displacement
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along the interface are represented via sectionally
holomorphic vector functions. At the crack tip, we assume
closed crack faces with frictionless contact at the crack tip.
The problem is reduced to combined Dirichlet—Riemann
boundary value problems that are solved analytically. From
these solutions, clear analytical expressions for
characteristics of the electromechanical field at the interface
are derived. A transcendental equation, which determines
the point of separation of the open and closed section of the
crack, is found. The stress intensity factors at the crack tip
and the energy release rate are calculated. The influence of
the magnitude and the locations of the applied concentrated
loading upon the contact zone length and the associated
fracture mechanical parameters is considered.

JlocaiaKeHo IJIOCKY 3aj1aqy AJIs
€JIEKTPOIMPOHUKHOI TYHEJIbHOI TPIIIUHA
MIK IBOMA 11 €30€JIEKTPUUHUMU
HaMIBIIPOCTOPAMU IIPU 30CEPEIKEHOMY
HaBaHTa)KEHH1 Ha Oeperax TPIIIUHU Ta
IVCTAHIIMHOMY 3MIIIAaHOMY
HaBaHTaXkeHHI. IIpykHe 3MiIIeHHA Ta
CTpUOKHU MOTEHIIIAJY, a TAKOK HAIIPY>KEHHSI
Ta eJIeKTPUUHE 3MIIIeHHs B3/I0BXK MeXKl
PO3/JIy mpeJicTaBJieH] 3a JOIIOMOI'OI0
CEKIIIMHO TOJIOMOP(MHUX BEKTOPHUX
GyHKIIM. Y BEepHINHI TPIUIIMHU MU



IIPUITYCKAEMO 3aKPUTI IIOBEPXHI TPIIUHU 3
KOHTAKTOM 0€3 TePTs Y BEPIINHI TPIIIIUHU.
3amaua 3BOIUTHC 10 KOMOIHOBAaHUX
KpanoBuXx 3a7au4 [ipixie—Pimana, skl
PO3B’SI3YIOThCS aHAJIITUYHO. 3 IIUX PillleHb
BUBEIEHO YITKI aHAJIITUYHI BUPa3U JJIs
XapPaKTEPUCTUK €JIEKTPOMEXaHIYHOTO HOJIs
Ha MeX1 po3ALIy. S3HalAeHO
TpaHCIIEHJIEHTHE PIBHAHHSA, IKE€ BU3HAUAE
TOUYKY IIOLJIY BIZIKPHUTOI Ta 3aKPUTO]
TUISTHKY TPIIIUHA. Po3paxoBaHO
KO€e(PIIIEHTH IHTEHCUBHOCT1 HAIIPYKEHbD Y
BEPILMHI TPIIIMHYU Ta HIBUIKICTD
BU/IIJIEHHS eHeprii. PO3IJIAHYTO BILJIUB
BEJINYWHU TA PO3TALITYBaHHS
IIPUKJIAIEHOTO 30CEPEIKEHOTO
HaBAHTAXKE€HHA Ha JIOBKMHY KOHTAaKTHOI
30HU Ta BIZIMOBIAHI MEXaHIYHI apaMeTpU
PYUHYBaHHS.



