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VIK 393.3
KONMBAHHS HEOOHOPIOHWX MOPOXHUCTUX ME30KEPAMIYHUX KYIlb

Onekcanap 'puropeHko?!, Irop flosa?

TIHcTuTyT MexaHiku iM. C.IM. Tumowwenka HAH Ykpainu, M. Kuis;
2 HavjioHarbHuit TpaHCMOPTHUIA yHIBEpCUTET, M. KuiB

PosrisiHyTO 3amavy npo BJIACHI HEOCECHMETPHUYHI KOJMBAHHS HEOIHOPITHOT
MOPOXKHHUCTOI 11’ €30KepaMivHOi KyJii. Marepiai KyJ1i MO)e MaTH JiBa TUIIH HEOJHO-
PIAHOCTI: KyJIs € IIapyBaToro, a0 BUTOTOBJIEHOO 3 (DYHKIIOHAIBLHO TPalieHTHOTO
MaTepiany. BHyTpIllIHS Ta 30BHIIIHS MOBEPXHI Kyl € BUIBHUMH BiJl MEXaHIYHUX
HAaBaHTAXKEHb Ta BKPUTHMH TOHKMMH KOPOTKO3aMKHEHHMH €JIEKTPOJaMH.
KomroHeHTH BeKTOpa pPO3B’S3KYy INYKAEMO Yy BHIVISII PO3BUHEHHS y PAAM 3a

chepnIHIMHU QYHKITISIMU:
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Takuii BHOIp BekTOpa pO3B’SI3KYy J03BOJISIE MEPEHTH Bij BUXIAHOI 3aaadi y
YaCTMHHMX NOXIJHUX JO KpaloBoi 3amaui 31 3MIHHMMH KoedilieHTamMu y
3BUYaHUX JudepeHIialbHUX PiBHIHHIX
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3 KpailOBUMH yMOBaMH
B,R(-1)=B,R(1)=0.
st po3B’si3aHHS OTPUMAHOI KPaioBOi 3ajadi 3aCTOCOBAHO CTIHKHUH METO.
JIUCKPETHOT oproronamizaiii. HaBeneHO pe3ynbTaTh YHCENBLHOTO aHami3y IdaHol

3amagi. JlocmimkeHo BIUIMB (akTOpa HEOTHOPIAHOCTI Ha JUHAMIYHI Ta
KiHEMaTHYHI XapaKTePUCTUKH BIACHUX KOJMBAHb KYJIi.

OSCILATION OF INHOMOGENIOUS HOLLOW PIEZOCERAMIC SPHERES

A problem on the nonaxisymmetric natural vibrations of a hollow inhomogeneous
piezoceramic sphere is considered basing on the three-dimensional electroelasticity theory.

http://iapmm.lviv.ua/cpt2021/materials/C01.06.pdf
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Separation of variables and series of the components of the mechanical and electric
displacements were used. As a result, the original three-dimensional problem, which was
governed by partial differential equations with variable coefficients, is reduced to a
boundary-value problem governed by the ordinary differential equations. An inhomoge-
neous boundary-value problem is obtained for the case of forced vibrations. This problem is
solved by a stable discrete-orthogonalisation method. The influence of the geometric and
electric parameters on the kinematic (mechanical displacement and electrostatic potential)
and dynamic (mechanical stress and electric displacement) characteristics was analyzed.
Different variants of polarized piezoceramic materials are considered. Once more
significant attention is paid to validation of the reliability of the results obtained by
numerical calculations.
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