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2. An arc crack in electrically passive and electrostrictive materials

Pedepar:

1. Po3riisiHyTO 3a51a4y BUSHAYEHHS HANPYKE€HO-I,e(POPMOBAHOr0 CTaHy €JIEKTPUYHO [TACUBHO] Ta
€JIEKTPOCTPUKIIHOI MaTpHLi 3 BKJIIIOYEHHSIM 3 iHIIOTO MaTepiasy i AyroBoio TPIlIMHOI HA MEXi pOo3ainy
cepeoBUl Iif 1iel0 HaBaHTaXXEHb, IPUKJIAaJIEHUX Ha HECKIHUEHHOCTi. MeTa pob0TH 1oJrae y po3pooui
€(EeKTUBHOrO aJITOPUTMY BU3HAUEHHS IapAMETPiB PyMHYBaHHS IIJIOLMHYU 3 YACTKOBO BilIApOBAaHUM KPYTOBUM
BKJIIOYEHHSIM. [locTaBjieHy 3a1a4y PO3IJISIHYTO SIK HE3B'SI3aHY 3a71a4y €JIEKTPONPY>KHOCTI Ta PO3B'SI3aHO [JIs1
06Ee3KOHTAKTHOI Ta KOHTAKTHOI MoJieielt TpiuHu. B pamkax 6€3KOHTaKTHOI MOjiesIi TOYHUM PO3B'sI30K IIOCTaBJI€HO]
3a/1a4ui OTPMMAHO i3 3a7a4i JIiHIMHOTO CIPSDKEHHS [7151 KyCKOBO-aHAJIITUYHOI (QYHKIi, @ B paMKax KOHTaKTHOI MOJeJi
3a7,a4y 3BEJIEHO [0 CUHTYJISIPHOTO iHTErpajabHOro PiBHAHHA 3 AapomM Tuny Komi. Ha 0cHOBI MeTOa KOJIOKALii i

PO3BUHEHHS B PSU 32 M0JIiHOMaMu SIK06i po3po6IeHO METOAMKY YUCEIbHOTO PO3B'sI3aHHS CUHTYJISIPHOTO



iHTerpasibHOTO PiBHSHHS, SIKa I03BOJISIE OOHOYACHO BPaXxyBaTy MOXJIMBICTb HASSBHOCTI KOHTAKTHOI 30HU Ta
OCLIMJIIOIOUMX 0COOJIMBOCTEN PO3B'SI3KY B OKOJIi "BIIKPUTHX" BEPUIMH TPIlIUHU. [IpoBejeHO OPiBHSIHHS PO3KPUTTS
TpilMHYU Ta KoeillieHTiB iIHTEHCUBHOCT] Hallpy>Ke€Hb, OTPUMaHUX B PAMKaX KOHTAaKTHOI i 6€3KOHTAaKTHOI MoJieJiel
TPilllMHY, BU3HAYEHO IPaHMLi 3aCTOCOBHOCTI 3a3HAa4€HUX Mogesel. Pe3ysibTaTu fucepTaniiiHoi po60oT MOXYTb

OyTH BUKOPHUCTaHi y PO3paxyHKOBIll IPAKTHULi HAYKOBO-JOCIiJHUIBKUX Ta IPOEKTHO-KOHCTPYKTOPCHKUX YCTaHOB.

2. A problem of determining of stress-strain state of an electrically passive and electrostrictive plane with a
circular inclusion made of another material with an arc interface crack under the action of loadings applied at
infinity is considered. The purpose of the work is to develop an effective algorithm to determine fracture
parameters of the plane with partially debonded circular inclusion. The given problem is considered as an
uncoupled problem of electroelasticity. It is resolved for non-contact and contact models of the crack. Within the
framework of the non-contact model an exact solution of the considered problem is obtained from the problem of
linear relationship for a piecewise-analytical function. Within the framework of the contact model the problem is
reduced to the singular integral equation with Cauchy type kernel. New methods based on collocation method and
expanding of unknown function in series in Jacobi polynomials is developed to resolve approximately this singular
integral equation. This method allows to consider the possibility of existing of the contact zone as well as
oscillating singularities of near "open" crack tips. Crack opening and stress intensity factors obtained within the
framework of contact and non-contact crack models are compared, boundaries of applicability of these models are
determined. The results of the dissertation work may be used in the calculation practice of research and design

institutions.
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