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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csr pinaHcyBaHHS 3a 3BiTHHMHE eTam: 447.8 THC. TPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

YucenbHUI aHaji3 MNPYKHOEJIEKTPUYHUX OCECMMETPUYHMX KOJIMBAaHb II'€30KePAMIYHMX Tijl O0OEpTaHHS Ha OCHOBI CITKOBUX

anpoKCUMallii
Ha3zBa po6oTH (aHTJI)

Numerical analysis of elastoelectric axisymmetric vibrations of piezoceramic bodies of rotation on basis of grid approximation

Pedepar (ykp)

B pamkax npocTOpPOBOI JIiHINTHOI TeOpii e1IeKTPONPY>KHOCTI pO3pO6JIEHO YUCEIbHY METOAUKY aHaJli3y HECTAl[iOHApHUX KOJIMBaHb
'e30KepaMivyHUX Tial cHeprUYHOi Ta UUIIHAPUYHOI (POPMU IMIPU €JIEKTPUYHUX Ta MEXAHIYHUX 30yPEHHSX HA OCHOBi CKiHUEHHO-
pi3HMIEBUX allPOKCUMAaLliil 110 IPOCTOPOBUX KOOPJAMHATAX Ta SBHUX i HESIBHUX CXEM iHTErpyBaHHs O 4Yacy. [106ynoBaHO CiTKOBI
anmpoKcUMalii Ay pi3HUX TUIMIB MoJsipu3alii IM'e3okepaMidyHUX CHEpPUYHUX Ta LWJHAPUYHUX TiJl Ta pO3pPOO6JIEHO BiANOBiOHI
aJrOpuUTMM PO3B'A3aHHA [ABOBUMIpDHMX 3azad. [IpefcTaBieHO pe3ysbTaTU YMCEJILHOTO JIOCTI[PKEHHS OCECMMETPUYHUX
€JIEKTPOIIPY>)KHUX HECTAal[iOHAapHUX KOJIMBaHb Ta HANpyXeHO-Ie(OPMIBHOTO CTaHy MPU Pi3HMX IPAaHUYHUX YMOBAX Yy BUIATKY
pagianbHOi mosspu3auii Tin obGepTaHHs. 3ampolOHOBAHO YMCEJIbHUIM METOJ, 3HAXOIPKEHHS €JIEKTPOPYLIIHOI CUJIM IIpU
HECTAllilOHAPDHMUX MEXaHIYHMX HABAHTAKEHHSX I KDPYIJIMX Ta KiJIbLEBUX I1'€30K€paMiYHMX IUIACTUMH 3 Pi3HMMU YMOBaMHU

3aKpIiIJIEHHS.
Pedepar (aHrI)

Within the bounds of the linear theory of spatial electroelasticity the numerical methods of analysis of the non-stationary
oscillations of piezoceramic bodies for spherical and cylindrical shapes with the electrical and mechanical perturbations on the
basis of finite-difference approximations to spatial coordinates and implicit and explicit time integration scheme were
developed. Grid approximations for different types of piezoelectric polarization of spherical and cylindrical bodies were
constructed , and appropriate algorithms for solving two-dimensional problems were developed. The results of numerical study
of unsteady axisymmetric electroelastic vibrations and stress-strain state under various boundary conditions in the case of
radial polarization of rotation bodies were presented. A numerical method for finding EMF during the non-stationary
mechanical loads for circular and annular piezoceramic plates with different grip conditions was proposed.

Inpexc YIK: 539.3:534.1, 539.3:

Kopgu Temarnuynux pyopuk HTI: 30.19.21
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykii (yKp): MeToanKa 41CENbHOTO JOCiIKEHHS HECTAlliOHAPHUX €JIEKTPOIPY>KHUX KOJIMBaHb LIMJIIHAPUIHUX Ta
cpepryHUX I1'€30€JIeKTPUYHUX TiJl HA OCHOBI CKiHYEHHO-Pi3HUI[EBUX alIpOKCUMAIIiN 17151 Pi3HUX TUIIIB MOJISIpU3ariii
I1'€30€JIEKTPUYHUX MaTepiasiB IpyU MEXaHIYHUX | eJIEKTPUYHUX HECTALIOHAPHUX 30yPEHHSX Ta BU3HAYEHHS Ha IIill OCHOBI

€JIEKTPOPYINHOI CUJIN.

Hassa npoaykuii (anri): Methods of numerical investigation of non-stationary electroelastic vibrations of cylindrical and
spherical piezoelectric bodies based on the finite-difference approximations for the different types of polarization of
piezoelectric materials at mechanical and electrical unsteady disturbances and determination on this basis the electromotive
force.

OuiKyBaHi pe3yJIbTaTH:



T'anyss 3acrocyBaHHS: 27 BUPDOOGHUIITBO €JIEKTPUYHOTO YCTATKOBAaHHS 27.1 BUDOOGHUIITBO €J1EKTPOIBUTYHIB, T€HEPATOPIB,
TpaHchOPMAaTOPiB, €1IEKTPOPO3IOAINbYOL T KOHTPOJIBLHOI anapatypu 72.1 JJociikeHHs i eKCliepUMeHTaIbHI po3po6Ku y cdepi

MIPUPOJHUYNX i TEXHIYHMX HAYK

Omnuc npozykuii (yKp): B pamkax IpocTopoBoi JiHiltHOI Teopii es1eKTpoIpy>KHOCTI PO3p06IEHO YHCeIbHY METOUKY aHATII3Y
HEeCTallioHApHUX KOJIMBaHb I1'€30KepaMivyHuX Ti chepudHoi Ta HUIIiHAPUYHOI POPMHU ITPYU eJIEKTPUYHUX Ta MEXaHIYHUX
30ypEeHHSsIX Ha OCHOBi CKiHY€HHO-Pi3HULIEBUX AlIPOKCUMALIil 10 IIPOCTOPOBUX KOOPIMHATAX Ta SBHUX i HESIBHUX CXEM
iHTerpyBaHHs MO Yacy. 3alPOINOHOBAHO YMCEJIbHUAN METO], 3HAXOPKEHHS €JIEKTPOPYILIHOI CUJIM ITPU HECTAL[iIOHAPHUX

MEXaHIYHMX HaBaHTAKEHHSIX [ KPYIJIMX Ta KiIbLIEBUX I1'€30KEPaMiuyHUX MJIACTHH 3 PiI3HUMU YMOBAaMMU 3aKpillJIeHHSI.
ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:

Cragis 3aBepmenocri HTII: 3it o HIJKP

Buposagskenns HTII: He BnposamkeHo

Ctpoku BrpoBafasKkeHHs: 2015

Bupo6Huk npoaykuii: InctutyT mexaHiku im. C.I1.Tumomenka HAH Ykpainu

Cno>kuBayi npoAyKuii: BUpOOGHUKY €JIeKTPUYHOTrO i €JIEKTPOHHOTO YCTAaTKyBaHHS

IlepcnieKTUBHI pUHKHU: YKpaiHa

IpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 JOTOBOpamMU

®opmu Ta ymoBH nepepgaui npozykuii: CriiibHi HIJIKP
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