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NMOPIBHANBLHUIA AHANI3 ABOX METOAIB AOCNIMKEHHA TAPMOHIYHUX
KOJIMBAHb IM"E€30KEPAMIYHUX LUNIHAOPIB

Jlocaidsceno ycmaneni ocecumempuuHi KOAUBAHHA M €30KEPAMIYHUX YUATHOPIE
00medceHol 008HCUHU NPU ereKmPuUyHomy Hasanmadxcenni. I106y0os8y KA01U0801
cucmemu PiBHAHbL BUKOHAHO WAALOM 38e0eHHA CUCTeMU PIBHAHD eAeKmPOnpPYHc-
HOCMIE 8 YUATHOPUUHIU cucmemi Koopouram 00 cucmemu PIBHAHD 2AMIABMOHOB0-
20 muny abo Ha OCHO8L YMm08 cmayioHapHocmi Pyrryionary npunyuny Lamissb-
mona — Ocmpozpadcvrozo. Ilepexi0 0o 38uuatiHux OuPepeHyionbHUX PIBHAHL 8
nepwomy eunadxy 30iticheno 3a 00MOMO2010 CKIHUEHHOPIZHUYESUX 8UPA3is, @ 8
0pyzomy — 3aCMOCOBAHO CNAAUH-ANPOKCUMAULT MePuLo20 nopaAdky. Jas pose’s-
3aAHHA OMPUMAHUX KPAUOBUX 3a0a% 8UKOPUCMAHO Memol OUCKPemHOL 0PmMozo-
Haat3ayil. Hagedeno MOPIBHAHHA OMPUMAHUX UYUMU MemOoOaMU Pe3yrbmamis.
Zlocaidsceno 3aneXHCHICD KOAUBAHD 810 4ACTMOMU HABAHMANCEHHS 0as PadidabHO
NOAAPU30BAHULO YUNTHOPA. Budnaueno pesoHancHt wacmomu.

CPABHVITEJ:IbeIVI AHAITU3 OBYX METOOOB UCCITEOOBAHUA TAPMOHUYECKUX
KOJIEBAHUU NbE3OKEPAMUYECKOIO LLUNNHAPOB

HYccaedyromes ycmosswuecs ocecummempuurbvle KOAeOAHUSL NMbe30KePAMULeCKUX YU-
AUHOPO8 KOHeUHOU OAUHBL NPU dsexmpureckom Hazpyxcenuu. ITocmpoenue paspewaro-
well cucmemvpl YPaBHEHUL 8bINOAHALMCS NYMeM NPeodPA308aAHUSL CUCTNEeMDbL YPABHEHUT
arexmpoynpyzocmu 8 Yuasuropuueckol cucmeme KoopourHam K cucmeme YpasHeHUl
muna Iamurvbmona uau e 8bimexkaem u3 YcAo8ul CMAYUOHAPHOCTNU HYHKYUOHAAL
npunyuna Iamuavmona—Ocmpozpadckozo. Ilepexod x o00vikHOBeHHbLM Ougdepenyu-
AABHBLM YPABHEHUSM 8 NEePBOM CAYUAE BLINOAHALMCS C NOMOWDBIO KOHEUHO-PAZHOCTNHBLL
8bLPANCEHUL, 80 8MOPOM NPUMEHAIOMCA CNAAUH ANNPOKCUMAYUU NeP802o nopadxa. Jas
pewenHUs NOAYUEHHBLL KPaesblr 3a0ayu npumersemcs memod Ouckpemnol 0pmozoHaAU-
s3ayuu. IIposedeno mecmuposaHue MNOAYUEHHHLILX PeE3YALMAMOE8, CpasHeHue Memodos
mexncdy coboii. Vccaedosana 3a8uUCUMOC™MDd KOALOAHUU OM 4ACMOMbL HAZPY3KU OAs PaA-
OUANDBHO NOAAPUZ0BAHHO20 YUAUHODA, Onpedesenbl Pe3OHAHCHDBLE YaACTOMbL.

COMPARATIVE ANALYSIS OF TWO RESEARCH METHODS OF HARMONIC
OSCILLATIONS OF PIEZOCERAMIC CYLINDERS

We study steady-state axisymmetric vibrations of finite-length piezoceramic cylinders
subjected to electrical loading. The system of governing equations is constructed either
by transforming the system of electroelasticity equations in cylindrical coordinate
system into the system of Hamilton equations or by employing the stationary condition
for the functional in the principle of Hamilton—Ostrogradski. The transition to ordinary
differential equations, in the first case, is performed using the finite-difference
expressions. In the second case, the spline approximation of the first order is applied.
For the solution of obtained boundary-value problems, the method of discrete
orthogonalization is used. The obtained results are verified and compared to omne
another. The dependence of the oscillation on the load frequency is analyzed for the
radially polarized cylinder. The resonant frequencies are determined.
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