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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 30.19.29

Tema gucepranii:
1. Po3paxyHKOBi MofieJli MeXaHiKu pyHHYBaHHsI I1'€30KepaMivyHuX Tisl 3 MDbK(pasHUMHU TPilllMHAMU

2. Computational models of fracture mechanics for piezoceramic bodies with interface cracks.

Pedepar:

1. O6'eKT - KyCKOBO-OJJHOPIiIHi I1'€30KepaMiuHi Tijia 3 MDK(Pa3HUMU TPIIMHAMMU T[T Ai€i0 30BHIITHBOTO
€JIEKTPOMEXaHIYHOrO HaBaHTAXEHHS. MeTa - po3po6Ka pO3paxyHKOBUX MOJIEJIel Ta METO/IiB PO3B'SI3aHHSI TJIOCKUX
33/1a4 MEXaHiKU pyMHYBaHHS IT'€30KePaMiyHUX Tijl 3 Mibk(azHUMU TpilinHamMu. MeToau Teopii PyHKLiN
KOMILJIEKCHOI 3MiHHO{; CUHTYJIIDHUX iHTErpajibHUX PiBHAHD i CKIHUEHHUX €JIEMEHTIB. 3 BUKOPUCTaHHAM
[IpeJCTaBIeHb MEXaHIYHUX Ta eJeKTPUIHNX PaKTOPIiB yepes3 KyCKOBO-aHaJITU4YHI QyHKUii i BeKTOp-PyHKIIi
IIOCTaBJIEHI 33/4a4i 3B€€HO 110 337ay4 JIiHIHOTO CIPSKEHHS, 10 BillIOBiAAI0Th Pi3HUM MOJEJISIM TPIlIUHYU Ta
3HANJEHO iX aHAJIITUYHI PO3B'A3KY. Y 3aMKHYTIl aHaNITUYHINA POPMi OTPUMAHO BCi HEOOXiJIHI XapaKTE€PUCTUKU
€JIEKTPOIIPYKHOTO CTaHy B 0671aCTi TpilHU. BUBY€HO BIJIMB 30BHIIIHIX YNHHUKIB HABaHTaKE€HHS], €JIEKTPUYHO]

IIPOHUKHOCTI TPIllIMHY HA BiJHOCHY [OBXXMHY 30HU KOHTaKTy Ta KIH. 30Kpema nokasaHo, o €J1eKTPUYHUN [TOTIK



MO>XKe CTPUMYBATU 3pOCTaHHs Mix(a3HOI TPIlIMHY B II'e30KepaMiuHOMY 6imarepiasi. PO3po61eHO METOIUKY
BM3HAYEHHS NIapaMeTpiB pyHHYBaHHS [J1s TPIIIMHU B 06JIACTi MOy IBOX MaTepiaiB y KOMIIOBUTHOMY TiJli
CKiHYeHHUX po3MipiB. [106yioBaHi rpaHUYHi iHTerpasbHi CiBBiIHOIIEHHS 1J15 I1'€30€JIeKTPUYHOI HaNliBCMYTH i
Ii€l0 30CepeKEeHNX CUJI i eIEKTPUYHUX [KepeJ B ii BHYTpilHiX Toukax. Cepa - HapyaJabHUI NPOLEC,

MaIIMHOOYIyBaHHS, NPUIaL00yAyBaHHSL.

2. The objects are piecewise homogeneous piezoceramic bodies with interface cracks. The aim is the development
of computational models and analytical methods of the plane problems solution for an interface crack in
piezoelectric bimaterials under mechanical and electrical loads. Methods of theory of complex variable functions;
singular integral equations and finite element. Due to the methods of complex function the problems in question
has been reduced to the problems of linear relationship for different crack model by use of presentation of
mechanical and electrical factors via sectionally-holomorphic functions and vector-functions. Their analytical
solutions are found. The basic characteristics of stress-strain state at interface crack tip are found in exact
analytical forms. The dependencies of the contact zone length and the intensity coefficients on the prescribed
external factors and electric permittivity of the crack are investigated. In particular, it is demonstrated, that
electrical fluxes suppress the interface crack's growth in piezoelectric bimaterial. The technique of definition the
fracture parameters for an interface crack in a finite sized composite body is elaborated. The boundary integral
relations for a piezoelectric half-strip under the action of the concentrated forces and the point electrical sources
in their internal points are formulated. Application spheres are training courses, machine and instrument-making

industries.
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