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[T'e30enexTpryHi Tiia 00EPTaHHS € HIMPOKO 3aCTOCOBYBaHHMH €JIEKTpOMEXa-
HIYHUMH [IEPETBOPIOBAYaMH IIPH TApPMOHIYHHX Ta IMITYJIbCHUX EIEKTPUYHHX 1 Me-
XaHIYHUX 30ypeHHsX. B maHiii poOOTi 3ampoONOHOBAHO METOAUKY JOCHIKCHHS
JMHAMIYHOTO OCECUMETPUYHOIO EIEKTPOMEXaHIYHOTO CTaHy I’ €30KEpaMidHUX Till
o0epTaHHs NPU rApPMOHIYHOMY HBaHATa)KeHHI €IEKTPUYHUM IOTEHIIaJIoM Ta pea-
JI30BaHO YHCENBHUH CIIOCIO OCHTIPKEHHSI BUMYIICHUX KOJMBAHb Ta BH3HAYCHHS
BJIACHUX YacTOT Ta ()OPM IT'€30KepaMiuHUX padialibHO MOSPHU30BAHUX IFUTIHAPIB
00MEXEHOT TOBKHHH.

3anponoHOBaHUH METOJ] PO3B’SI3aHHS 3a/1ay eJICKTPONPYKHOCTI 0a3yeThes Ha
npuniuni ["aminsroHa-OcTporpaacekoro. YucenbHi MeTOIu, M00a3ylOThCS Ha
BapiamiiHUX MPHHLIMIAX, MAIOTh PAI IepeBar Hajx Oe3MOCepeqHBOI0 PI3HUIIEBOIO
anpOKCUMAIli€ro AudepeHiaTbHuX PiBHAHb KOJNHWBAaHB: BUKOPHCTOBYETHCS OLIBIIT
HU3BKHI TOPSAOK MOXIJHUX, 3HUKAIOTh MPOTHPIUYS B KYTOBHX TOYKax o0JacTi,
MaTpHLs PO3B’SA3yIOUOi CHCTEMH Ma€ CUMETPUUYHY CTPIYKOBY CTPYKTYPY.

Buxiguuii  ¢yHKIiOHaNm, [0 ONHCYE  OCECHMETPHYHI  KOJHMBaHHS
I’ €30KepaMivHuX TiJ1 oO0epTaHHs, Mae BUIIIL [1]
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Jist migBUIIEHHST TOYHOCTI po3paxyHKiB B QyHKuioHam (1) mpornonyerbes mo
OIHIN KOOpIMHATI 3aCTOCYBaTH CIUIAHH-aIPOKCHMAIliI0, a IO iHIIiH YHCEeNTbHO
pO3B’si3aTM  cUCTEeMy  3BHYaliHMX  JAuQepeHIialbHUX  piBHAHb. g
I’ €30KEPaMi4HOr0 PaialbHO MOJISPHU30BAHOTO LWIIHIPA MPEICTABUMO IIyKaHi

¢Gynkuii Ha iHTepBamax z; <z <Z;,; y BUIIANl CIUIaliHa HEPIIOTO HOPSIKY,
SIKMH SIBIISIETHCSI KyCKOBO-HENIEPEPBHOIO (PYHKIIIEIO
f(r2)=fii =&+ finSi §i=(z-z)Nz;p1—2),
hl =Zi+1_Zi’ i=0,1,...,N_1. (2)

®ynxkuionan (1) npu nepexoi 10 HOBUX 3MiHHUX (2) HaOye BUTIISLY
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Matpuni M, A,B  wmarors crpiukoBy ¢opmy. OTpumana cucrema

PO3B’SI3y€ThCSI METOJIOM ITPOTOHKK 200 METOJIOM JAMCKPETHOI OpTOroHasIi3alii npu
3aJ]aHuX Ha LWIHIPUYHUX IMOBEPXHSX TUIAa MEPEeMIlICHHIX a00 HampyXEHHSX.
HaBaHTaskeHHS 33/1a€TBCSl B BUIIIA/I 33/1aHOT Ha €JIEKTPOAOBAHUX IMIIIHIPUIHUX
MTOBEPXHSX Pi3HHUIII MOTEHITIAJIB, III0 3MIHIOETHCSI TI0 TAPMOHIYHOMY 3aKOHY 3 4ac-
TOTOIO (. JloCHimKeHO BUMYIIIEHI KOJUBAaHHA LMTIHPA 3 BUIbHUMH BiJl MEXaHid-
HUX HABaHTKEHb LWJIIHAPHYHUMH TOBEPXHSIMH Ta 3aKOPOYCHUMH MeMOpaHamu
Ha Topusax. llngxoM 3MiHM () BH3HAYCHO BIACHI YacTOTH LuiiHapa. Po3B’sa3aHo
TECTOBY 3a/1ady Ta JOBEJCHO CIIBIIAJaHHS OTPHUMAHUX PE3YIbTATiB 3 PO3B’SI3KOM
3aa4i Ha OCHOBI TPUTOHOMETPHYHUX PAIIB [2].
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NUMERICAL METHODS OF RESEARCH OF PIEZOCERAMIC ROTATION
BODIES HARMONIC VIBRATIONS BASED ON VARIATIONAL PRINCIPLE
AND SPLINE APPROXIMATIONS

There are proposed the technique of research of dynamic electromechanical axisymmetric
state piezoceramic bodies of revolution at harmonic electric potential loads based on the
principle of Hamilton-Ostrogradskiy and spline approximations on one of the spatial coor-
dinates. There are realised numerical method of studying of forced oscillations and deter-
mining of natural frequencies and forms of radially polarized piezoceramic limited length
cylinders. Investigated the forced oscillation of the cylinder with free from mechanical
stresses cylindrical surfaces and shorted membranes at the ends and identified natural fre-
quencies of cylinder.



