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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTHyHHX PyOpHK: 30.19.19

Tema gucepranii:
1. TIpsmi Ta 06epHEHI 337a4i HECTallioOHAPHOTO Ne(pOPMYBaHHS 6iMOP(PHUX €JIEKTPOINPYXKHUX €JIEMEHTIB
KOHCTPYKLi

2. Direct and inverse problems of nonstationary deforming of bimorph electroelastic elements of constructions

Pedepar:

1. Iucepraniiina po6oTa rnmpucBsyeHa po3podili epeKTUBHUX YUCeTbHO-aHAMITUYHUX MiIXO/iB 4O MOCiKEeHHS
[epPexifHAX PEeKUMIB POOOTU 6IMOP(PHUX €JIEKTPOIPY>KHUX €JIEMEHTIB KOHCTPYKLiM (CKJIa€HUX 3 )KOPCTKO
3'eIHAHMX MK COOO0I0 MOJIIPU30BAHOrO 0 TOBLIMHI I1'€30KEPAMiuYHOrO Ta I1'€30€JIeKTPUYHO TACUBHOTO IIPYKHOTO
11apiB) B yMOBaXx iMITyJIbCHOTO €JIEKTPOMEXaHIYHOTO HaBaHTAKEHHS, IPOBELEHHIO 00UNCIIEHD /1711 KOHKPETHUX
I1'€3011€PETBOPIOBAYIB, aHAJIi3y Pe3yJbTaTiB i BUSIBJIEHHIO 3aKOHOMIPHOCTEH iX HecTalionapHoro gedopmyBaHHs. Ha
IiACTaBi HYX MiAXOIB Ta i3 3a/Jly4€HHSIM METOMIB TeOpii HEKOPEKTHUX 33724 00YMCIIIOBAIbHOI MaTEMATUKU i TEOPii
ONITMMAaJIbHOTO KEPYBaHHS PO3p00JIeHi METOAY PO3B'sI3aHHS FPAaHNYHUX "06epHeHUX" 3a1ay 3 ineHTudikarii nirounx
Ha I1'€30I1€pPETBOPIOBaYi HECTAL[iIOHAPHUX €JIEKTPOMEXaHIUHUX HaBaHTaXeHb. JIOCiI)KEHHS] BUKOHAHI 1J151
€JIEMEHTIB y BUIJISIAI TOHKOCTIHHUX 6aJI0K, IPSIMOKYTHUX i KPYIJIMX Y IJIaHi MJIACTHH, UIMIIHIPUYHUX i CPEPUIHUX
000JIOHOK, y T.4. HE3AMKHEHUX, a TaKOX IIOPOKHUCTUX LAJIIHAPIB Ta KyJb. [locTaHOBKA 33/1a4 y BUNIAKY

TOHKOCTiHHUX 6iIMOP(HUX I1T'€30I1epeTBOPIOBAYiB BUKOHAHA B PaMKax JIiHiMHOi Teopii, 3aCHOBaHOi Ha y3araJbHEHUX



Ha BUIIAJOK €JIEKTPOMEXaHIKU rinore3ax Kipxroda-Jlsasa. [11s1 DOCIiI)KeHHS IEPEXifHUX IIPOLIECIB ¥
riZpoesIeKTPOIPY>KHUX CUCTEMax i3 3aHypeHUX B ifleaslbHy CTUCJIMBY PifHHY IOPOXHUCTUX 6IMOPDHUX LIMTiHIpa
YU KyJIi, 4Ki NiIK/II0Y€Hi 10 TeHepaTopa HeCTAalliOHAPHOI €JIEKTPUYHOI HAIIPYTX Yepe3 €JIEKTPUYHUM JIAaHLIIOT 3
[IOCJIiZOBHO 3'€JHAHUX 30CEPEIPKEHNX ITIaPaMETPIB, 3aJ1y4alOThCA CIIiBBiIHOLIEHHS JIiHIITHOI €JIEKTPOIIPY>KHOCTI,
aKyCTUYHOTO Ha6IMKeHH4 i 3akoH Kipxroda s enekTpuiHoro jgaHuora. CTOCOBHO I1'€30I1€pEeTBOPIOBaYiB
CKJIaIHOI reOMETPii, 1715 IKUX peastizallis aHaJIiTUYHUX IPUMOMIB 10 PO3B'SI3aHHS "IPSIMUX" 337424 [1OB'A3aHa 3
IIPUHLMIIOBUMU MaTe€MAaTUYHUMU TPYIHOMIAMHU, AOCIiIPKEHHS 3aKOHOMiIpHOCTEH iX HeCTallioHapHOTO
IeOopMyBaHHS BUKOHAHO 32 JOIIOMOTOI0 ITPOTPaMHOTO KOMIIJIEKCY, 1[0 peastidye MeTOJ, CKIHU€HHUX €JIEMEHTIB.
BuksaneHni B po6OTi MigXxo4u MOXYTh OYTH BUKOPUCTAHI B IKOCTi TEOPETUYHOI Ta IPAKTUYHOI OCHOBU J10
iHXKeHepHUX PO3PaxyHKiB i pO3B's13aHHS ONTUMI3aLIiMHUX 3a1a4 AJ1g 6iMOP(HUX I1'€30I1€epEeTBOPIOBAYIB, SIKi

IIpaniol0Th B yMOBAX iMl'[y.HbCHOFO eneKTpomexaHquoro HABAHTA’KE€HHA.

2. The thesis deals with the development of effective numerically-analytical approaches for investigation of
transient operating modes for bimorph electroelastic elements of constructions (made of rigidly connected
polarized by thickness piezoceramic and piezoelectrically passive elastic layers) under the impulse
electromechanical loading, as well as with carrying out calculations for specific piezotransducers, analyzing the
results and revealing regularities of their nonstationary deformation. On the basis of these approaches and using
methods of theories of ill-posed problems of calculus mathematics and those of optimal control, the methods for
solving boundary "inverse" problems in identification of nonstationary electromechanical loadings acting on
piezotransducers have been developed. The research has been conducted for the elements in the form of thin-
walled beams, rectangular and round plates, cylindrical and spherical shells, including nonclosed ones, as well as
hollow cylinders and spheres. In case of thin-walled bimorph piezotransducers the problem is set within the limits
of the linear theory based on the Kirchhoff-Love's hypotheses generalized for electromechanics. To research
transient processes in hydroelectroelastic systems of a hollow bimorph cylinder or a sphere submerged in an ideal
compressible liquid and connected to the generator of non-stationary electric voltage through an electric circuit
with the consequently connected concentrated parameters, the relations of linear electroelasticity, an acoustic
approach and Kirchhoff's law for electric circuit have been used. In case of piezotransducers with the complex
geometry for which realization of analytical methods for solving "direct" problems is attended with principle
mathematical difficulties, regularities of their nonstationary deformation have been investigated with the help of
the bundled software that realizes the finite elements method. The approaches suggested in the work can be used
as a theoretical and practical basis for engineering calculations and solving optimization problems for bimorph
piezotransducers which work under impulse electromechanical loads.
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