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Pedepar:

1. Y po6oTi Ha 3aza4i TepMOEIEeKTPOMArHITOIIPY>KHOCTI IIOMKMPEHO METOAM PO3B'sI3aHHS 3a71a4 TeOopii MPYKHOCTI AJ1s1
0araTo3B'sI3HUX aHi30TPOINHUX IJIACTUH. BBEIeHO KOMIIJIEKCHI MOTEHIiaIl TEPMOEJIEKTPOMAarHiTOIPY>KHOCTI, 4yepe3
HUX OT-PAMAaHO BUPa3u OCHOBHUX XapaKTE€PUCTHK TEPMOEJIEKTPOMArHITOIIPYKHOTO CTaHy (Hallpy>KeHb i
nepeMilleHsb, iHAYKIil, HAalIpy>KeHOCTi Ta MOTEHLiaJIiB M0J1s1), [PaHUYHI YMOBH 711 BU3HAUYE€HHS KOMIIJIEKCHUX
MOTEeHIianiB. MeTogamu psfiB Ta iHTerpasniB Tuny Ko oTpruMaHO TOYHI aHAJIITUYHI PO3B'SI3KU IE€SKUX 331a4 AJIs
OJTHOB3B'SI3HUX 0OsacTen. [Ij1s1 6araTo3B'I3HMX CKiHYEHHUX i HECKIHYEHHUX 00J1acTen i 115 MiBIJIOMWHMY 3
BUKOPUCTAaHHSIM KOH(POPMHUX BiloOpa’keHb, pO3BUHEHb (QYHKIIIN B PSAYA OTPUMAHO 3arajlbHUN BUTJIAT,
KOMIIJIEKCHUX MOTEHIIiaJIiB, 0 MiCTSATh HEBiTOMi KoedillieHTH 4YJIeHiB Ps/iiB, BU3HAYEHHS SIKMX METOJIOM
HallMEHIIMX KBaJPaTiB 3BeIEHO 0 PO3B'SI3aHHS CUCTEM JIiHIMHUX anred6paiyHux piBHSAHb. HajaHO po3B'a3Ku
BEJIMKOI KiJIbKOCTi OKPEMHUX 3aau (J14 KiJbLisl, JACKA 3 TPIlIMHOIO, KBAIPATHOI 00 MPSIMOKYTHOI IIJIACTUHKU 3
OTBOPOM, HECKiIHYEHHO] IIJIACTUHKU 3 OTBOpPaMu 260 TPilllMHAMU) [1JIs1 Pi3HUX BUINAJKIB 3aBJAHHS TEMIIEPATYPHOTrO
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MIOTOKY). Y BCiX 3a7iayax MPOBEAEHO AETaJIbHI YUCEbHI JOCIiIPKEHHS 3 METOI0 BCTAaHOBJIEHHS BIIJINBY HAa 3HAYE€HHS
OCHOBHMX XapaKTE€PUCTUK TEPMOEIEKTPOMArHiTONPY>KHOTO CTaHYy BpaxyBaHHS CTYIIE€HS [TOB'43aHOCTI
MEXaHIKOEJIEKTPO-MAarHiTHUX MO0JIiB, CTAJINX MaTepPiaiB, TEOMETPUYHUX XapPAaKTEPUCTUK OTBOPIB i TpiluH, iX
KiJIbKOCTI, IO€JHAHHSI Ta B3A€EMHOT0 PO3TAIllyBaHHSI, CII0CO0Y TEMIIEPATYPHOTO BILJIMBY. 33 JOIOMOIOI0 YACJIEHHUX
IOCJIiI>KE€Hb BCTAHOBJIEHO 301KHICTb PO3B'SI3KiB i JOCTOBIpHICTb OTPUMAHUX PE3YJIbTATiB, HU3KY HOBUX
TEPMOMEXaHIYHUX 3aKOHOMIPHOCTEN. BCTaHOBJIEHO, 1110 HEXTYBAHHS IIPU AOCIIiI>KEHHI
TE€PMOEJIEKTPOMATHITOIPYKHOTO CTaHy I1'€30I1JIaCTUH €JIEKTPUYHUMU Ta 0COO-JIMBO MarHiTHUMU BJIACTUBOCTSIMU
Marepiany IPUBOAUTD JO iCTOTHUX OXUOOK Y 3HAYEHHSIX OCHOBHUX XapaKTEPUCTUK
TEPMOEJIEKTPOMArHITONPY>KHOTO CTaHy: BOHU BiIPi3HAIOTBCS Bifl p€aJIbHUX YaCOM JI0 JECSTKIB pa3iB. Ha 3HaueHHs
IIUX BEJIMYMH BEJIUKUII BIJIMB TaKOXX MAIOTh 3HaYE€HHS CTAJINX MaTepiasiB: YUM Gisbllie MipoeseKTpuyHi Ta
nipoMarHiTHI Moy I'e3omaTepiana, TUM Gi/Iblli 3HAYE€HHSI OCHOBHUX XapaKTEPUCTUK. TaK, MAKCMMAaJIbHi 3HaYEHHS
HaIpPYKEHb y MJIACTUHL 3 MaTepiany M1, sikuil mae Haii6inbIi nipoeseKTpuyHi Ta nipomarHiTHi mogysi, B 100 Ta 10
pasiB 6isnbIli, HDK HAaNIpyKeHHS B IIJIACTMHKAaX BifNIOBifHO 3 MaTepianiBs M2 ta M3. I1pu 36/11>keHHi 0TBOPIB i TpiluH
OJIVH 3 OJHUM, a TAaKOX 3 [IPSIMOJIiHIIHOIO IPaHM1el0 3HaY€HHSI OCHOBHUX XapaKTEPUCTUK B TOYKAX IEPEMUYOK

3PpOCTal0Th.

2. The methods for solving elasticity theory problems for multiconnected anisotropic plates were applied on the
thermoelec-tromagneticelasticity problems in thesis. The thermoelectromagneticelasticity complex potentials
were introduced. The ex-pressions of thermoelectromagneticelasticity basic characteristics (stresses and
displacements, inductions, tensions and po-tentials of the field) by means of complex potentials, the boundary
conditions deriving for determination of complex poten-tials. An exact analytical solutions of some problems for
simply connected domains were received by series and Cauchy type integrals methods. For the finite and infinite
multiply domains and for the half-plane with using the conformal mapping, the expansions of functions in series a
general representations of the complex potentials containing the unknown coefficients of the series terms,
determination of which by least squares method was reduced to solving systems of linear algebraic equa-tions,
were obtained. The many particular problems solutions (for ring, disk with crack, square or rectangular plate with
hole, infinite plate with holes and cracks) for the various cases of the temperature field (temperature values on the
contours, inter-nal heat sources, the uniform heat flow) were solved. In all the problems detailed numerical studies
were carried out to estab-lish the influence on the values of the main characteristics
thermoelectromagneticelastic state of accounting degree of mechanicalelectromagnetic fields connectedness, the
material constants, geometrical properties of holes and cracks, their number, combination and relative position,
mode of temperature influence. With the help of numerical studies the solutions convergence and results
reliability, the series new thermomechanical laws were established. It was established, that neglect of electric and
especially magnetic material properties in research of thermoelectromagneticelastic state of piezoplates is leaded
to substantial inaccuracy in basic characteristics values of thermoelectromagneticelastic state: sometimes they are
dif-fer from the real to tens of times. The influence of materials constants are also great on these values: the
greater pyroelectric and pyromagnetic modules of piezomaterial, the greater the value of the basic characteristics.
The maximum values of stresses in plate of the material M1 having the highest pyroelectric and pyromagnetic
modules 100 and 10 times more, when the stresses in plates of the materials M2 and M3. Closer the holes and
cracks with each other and with the straight boundary lead to growing the values of basic characteristics in the
points of the bridges.
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