ISSN 0130-9420. Mart. metoau Ta ¢iz.-mex. moast. 2011. — 54, Ne 2. — C. 62-69. —
Bioaiorp.: 15 nass. — Poc.

YIK 539.3
A. 9. TpuropeHko', U. A. INosa®

PELUEHMUE 3A0AYUN O HEOCECUMMETPUYHbBLIX
CBOBOHbIX KONEBAHUAX NMbE3OKEPAMUYECKUX MOJIbIX
LUMNInMHOPOB C OCEBOU NONAPU3ALNEN

Paccmampusaemcs Heocecummempuuras 3a0a4a 0 C80000HBLL KOALOAHUAX NOABLLL
Nbe30KePAMULECKUL YUAUHOPO8 04 HEKOMOPLLL MUN08 ZPAHUUHBLL YCA0BUL HA
mopyax. ITvesokepamura noaspusosara 8 ocesom Hanpasrenuu. Borosvie nosepx-
HOCMU YUAUHODPA CB0000HBL OM BHEWHUL HAZPY30K U NOKPHLMBL MOHKUMU IAeKM -
podamu, Komopsvle 3axkopouensvl. ITocae pazdesenHus nepemenuvlr u npedcmasienHus
KOMNOHEHM 8eKmopa nepemewenull 8 sude CMOAYUL B0AH 8 OKPYICHOM HANPAsLe-
HUU, UcCroorHas mpexmepras 3adaua cgodumcsa x O0syxrmeprou. Memod pewenus
3a0ayu OCHO8AH HA KOMOUHAYUU Memodad CNAAUH-KOANOKAYUL MO NPO0oAbHOU
KoopouHame u memoda NouLaz08020 NOUCKA NO PAOUALbHOU Koopdurame. IIpusede-
HblL Pe3yaAbmamsvl YUCAEHHO20 AHAAU3A YuasuHOpa u3 nvezoxepamuxu PZT4 e wu-
poxom duana3ore udmeHeHUs 2e0MeMPUUECKUL LAPAKMEPUCTIUK YUAUHOPA.

PO3B’A3AHHA 3A0AYI MPO HEOCECUMETPUYHI BIJ1bHI
KOJINBAHHA ME€30KEPAMIYHUX MOPOXHUCTUX LUUNIHAPIB
3 OCbOBOIO MNMONAPU3ALIEIO

Poszasadaemscs Heocecumempuuna 3a0ada npo 8iAbHi KOAUBAHHSA NOPOICHUCNUX N €30-
KePAMIUHUL YUATHODIE Oasi 0esKUX Munis epanudHux ymos na mopyax. II’esoxepamixa
NOAAPU30BAHA Y OCHOBOMY HANPAMKY. Biuni mogeprri YyuaiHopa 8invbHI 810 308HIULHIX
HABAHMANCEHD 1 NMOKPUMI MOHKUMU eaexmpodamu, wo 3axopoueni. Ilicas eidoxpem-
NeHHS 3MIHHUX 1 NOOAHHA KOMNOHEHM 8eKmopa nepemiwendb Yy 8uziidi Cmoiauuxr reulb
Y KOA0BOMY HANPAMI, NOUYAMKO8Y MPUBUMIPHY 3adauy 38edeHo 00 08o8umipHoi. Memod
P036’A3Y8aHHA 0A3YEMBCA HA KOMOITHAYLL Memody CNAAUH-KOAOKAYUIY 3a NO3008HCHBOMO
KoOPOUHAMO Ma memody NOKPOKO8020 NOWYKY 3a PpadiaavbHoro koopdurnamotro. Hase-
0eHo pe3yabmamu 4uUceavbHoz0 aHaidy Yuaindpy 3 n’ezokepamivu PZT 4 y wupoxomy
07ana3oHnt 3MIHU 2e0MEMPULHUL XAPAKMEPUCTIUK YUATHODA.

SOLVING OF NONAXISYMMETRIC FREE
VIBRATIONS PROBLEM OF PIEZOCERAMIC HOLLOW
CYLINDERS WITH AXIAL POLARIZATION

The nonaxisymmetric problem on free longitudinal vibrations of hollow piezoceramic
cylinders with some types of boundary conditions at the edges is considered.
Piezoceramics is polarized in the axial direction. The lateral surfaces are free from ex-
ternal loading and are covered by thin electrodes which are short-circuited. The initial
three-dimensional problem is reduced to two-dimensional after separation of the variab-
les and representation of the displacement vector components in the form of standing
waves in the circumferential direction. The method of solving the problem is based on a
combination of method of spline-collocation by the longitudinal coordinate and the
method of step-by-step search by the radial coordinate. The results of mumerical
analysis of cylinder from piezoceramic PZT 4 in a wide range of geometric
characteristics of the cylinder are presented.
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