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1. IBoBMIpHI 3a7a4i €JIEKTPOIPYKHOCTI [JIS IiBIIPOCTOPY Ta IIApy 3 OTBOPAaMU Ta TPillMHAMU

2. Two-dimensional problems of electroelastisity for half-space and layer with holes and cracks

Pedepar:

1. Y po60Ti 3 BUKOPUCTAHHSIM y3arajabHEHUX KOMIIJIEKCHUAX MIOTEHLiasliB HabyJIu NMOAA/bIIOTO PO3BUTKY METOIMU
PO3B’3aHHS 33/1a4 €JIEKTPOIPY>KHOCTI /1715 MiBIPOCTOPY (IiBIJIOLIMHM) i APy (CMYTU) 3 OTBOPaMU Ta TPilllMHAMU.
3anponoHOBaHO ABa MigX04u: NEepIINii — 1 BUNAJIKy BHYTPIIIHIX OTBOPIB i TPIlMH y MiBIPOCTOPI (IiBIJIOMIKHI),
IOpyruy — Ojis NiBIPOCTOPY i mapy (MiBIJIOLMHY i CMyTH) 3 LOBIJIbHO PO3MilllEHMY OTBOPAMMU Ta TPIillMHAMU, Y
TOMY YHMCJIi, KOJIM BOHM Iepepi3aroTh IJIOCKI (IpsIMOJIiHINHI) rpaHuLi. Y BUNanKy MiBIPOCTOPY (MiBILJIOLIMHY) 3
BHYTPIIIHIMK OTBOpaMH Ta TPIlllMHAMMU 32 JOIIOMOTOI0 aHAJIiTUYHOTO [IPOAOBKEHHS! PO3IJISIHYTI 3a7,a4i 3B€1€HO 1O
CUCTeM 33724 JIiHITHOTO CIPSDKEHHS, 3 pPO3Bs13KY SIKMX OTPUMAaHO 3arajibHi BUpa3y KOMIIEKCHUX NTOTEHIialiB, 1[0
TOYHO 3aJJ0OBOJIbHSIOTH 'PAaHUYHI YMOBH Ha IIJIOCKIi (IIPSIMOJIiHINMHIN) rpaHuLi i HA6IVDKEHO — Ha [TOBEPXHSIX
(KOHTYpax) OTBOPIB (1J1 33[I0BOJIEHHS SIKUX BUKOPUCTAHO JMCKPETHUI METO]], HAIMEHIIMX KBapaTiB). 17151 BUMIaIKy
NiBIPOCTOPY (IiBIUIOWMHY) 3 OTBOPAaMU Ta TPilllMHAMMU, 30KpeMa, TaKMMU, 10 NePepi3aroTh MIIOCKY
(mpsiMOTiHIIHY)rpaHULIO, 3aIIPONIOHOBAHO (3 BUKOPUCTAHHSIM METOY HallMEHIIMX KBAa[IpaTiB) METOJUKY

HaOJIVDKEHOT 0 33/I0BOJIEHHS TPAHUYHUX YMOB SIK Ha OBEPXHSX (KOHTYPax) OTBOPIB, TaK i HA MIJIOCKUX



(IpsAMOJIiHINHMX) TPaHMLSX. [I71S1 IbOTO BUMAJKy OTPUMAHO 3arajibHi BUPAa3y KOMILJIEKCHUX IIOTEHIiaJiB i cuCcTeEMyY
JIiHIAHUX anre6paiyHuX PiBHSHB /1J1s1 BU3HAYEHHS HEBiJOMUX CTaJIUX, SIKi BXOIATH Y 1i Bupa3u. Takuil miaxin
IIlepeHeceHo I Ha 6araTo3B’sI3HUI 1ap (CMyry) 3 JOBJIBHO PO3MillleHUMU OJUH BiTHOCHO OJIHOTO i BiTHOCHO
IIJIOCKUX (IIPSIMOJIHIMHMX) TPaHULb OTBOPaMU Ta TPilIMHAMMU. 3a JOMOMOTOI0 YMCEJIbHUX NOCiIKEeHb IT0OKa3aHO
e(eKTUBHICTb 3a3HAYEHUX METOJMK, CTIlKICTb OTPMMAHUX PE3YyJIbTATIB Ta iX y3ro[KeHHS 3 BiTOMUMU Y JliTepaTypi
1151 IeIKUX OKPEMUX 3a7ia4. HaBeleHO pO3B'a3KM HOBHUX 3aJja4 €JIEKTPOIPY>KHOCTI [J151 BUIIAIKY MiBIIJIOMUHA
(miBrpocTOpY) 5K 3 BHYTPIIIHIMY, TaK i 3 KpalOBUMU OTBOPAMHU Ta TPIllIMHAMHU, a TaKOX JJIs1 CMYTU 3 OBiJILHO
PO3MillleHMMU OTBOPAaMHU Ta TPillMHAMU. BHSIBI€HO HU3KY 3aKOHOMIPHOCTEH BILIMBY I1'€30€JIEKTPUYHUX
XapaKTEePUCTUK MaTepiay, FfeOMETPUYHUX PO3MIPIB OTBOPIB i TPilIMH, iX KiJIbKOCTi, B3AEMHOTO PO3Milll€HHSI OIUH
BiZJHOCHO OZIHOTO i BiJHOCHO IJIOCKUX (NIPSIMOJIiHINMHKX) rpaHulb Ha EIIC. Pe3yspTaTy HaBeJeHUX y AucepTaliiHii
PO6OTI JOCTIIKEHDb IPEACTABIISIIOTH SIK TEOPETUYHNUIA, TaK i IPAKTUYHUM iHTepec. 3alpOIIOHOBaHI METOAUKHU

MO>XKYTb BUKOPHCTOBYBATUCS [1PY PO3B’s13aHHI OKPEMUX iH)KEHEPHUX 3a/1a4.

2. Using the generalized complex potentials the methods of the solution electroelasticity problems for a half-space
(half-plane) and layer (strip) with holes and cracks are developed more in this work. Two approaches are proposed:
the first one is for a case of internal holes and cracks in the half-space (half-plane), the second - for the half-space
and layer (half-plane and strips) with arbitrary placed holes and cracks, which can cross flat (rectilinear) borders.
With help of analytical continuation required problems in a case of the half-space (half-plane) with internal holes
and cracks have come to the systems of the problems of linear conjugating, by solving of which the general
presentations of the complex potentials are got, which satisfy the boundary conditions on the flat (rectilinear)
border exactly and on the surfaces (contours) of the holes approximately. The discrete least squares method of
satisfaction to last boundary conditions is used. The method of the approximated satisfaction of boundary
conditions both on the surfaces (contours) of the holes and on the flat (rectilinear) borders with least squares
method for a case of half-space (half-plane) with holes and cracks, which can cross flat (rectilinear) border, is
offered. The general presentations of complex potentials, system of the linear algebraic equations for definition of
the unknown constants, which enter in the complex potentials, are received. This approach is spread over on the
multiconnected layer (strip) with arbitrary placed relatively each other and flat (rectilinear) borders, holes and
cracks. Numerical researches for both methods show their high efficiency, stability of received results and their
coordination with known in literature for some private problems. The solutions of various problems for a half-
space (half-plane) both with internal and edge holes and cracks and for a strip with arbitrary placed holes and
cracks are given. The number of the new regularity of the influence of piezoelectric characteristics of
material,geometric sizes of holes and cracks, their quantity, mutual positioning one each other and flat (rectilinear)
borders on electroelastic state are discovered. Results of researches presented in this thesis have both theoretical
and practical interest. The proposed methods can be used for solution of various engineering problems.
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