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Kpyrogi nuninapuyHi 1’ €30KepaMidHi XBHIIEBOH MIMPOKO 3aCTOCOBYIOTHCS B
aKyCTOEJIEKTPOHIIi. 3aBISKH BIACTHBOCTI II’€30KEPaMiKd MEPETBOPIOBATH MeXa-
HIYHY €HEprilo B eJIEKTPUYHY 1 HaBIAKH, TaKi MaTepiald 3HAXOMIATh 3aCTOCYBaHHS
B PI3HOMaHITHHX OOJNACTSIX HAyKH Ta TEXHIKHM: BUIPOMIHIOBadi Ta aHTEHHU B TiJpO-
aKyCTHIIi; CTa0lIi3aTOpH YacTOTH B PaJiOTEXHIYHUX 3ac00aX; enekTpodinbTpu Ta
JIHIT 3aTPUMKH B panio- 1 TeaeGoHHOMY 3B’S3Ky; BUMIpIOBAJIbHI IE€PETBOPIOBaYi
MIPUCKOPEHBb, MIKPOJABUTYHH; JUIS BUMIDIOBAaHHS PpIiBHIB BiOpamii Ta aKyCTHYHOI
eMicil B HepyHHIBHIN AIaTHOCTHIII; Y SKOCTI I’ €30TpaHC(HOPMATOPIB TOIIIO.

Jlnst 30i7bIIeHHS] TOBrOBIYHOCTI XBHJIEBOJHMX XapaKTEPUCTHK Yy OaraTbox
BHIIa/IKaX BOHU MAIOTh HEOJHOPIHY CTPYKTYpY. SIKIIO Ha OYAaTKy BUKOPHCTOBY-
BaJIMCh B OCHOBHOMY HIapyBaTi KOHCTPYKIIi, TO OCTaHHIM YacOM B KOHCTDPYKIIii
XBHJIEBO/IIB BCE YACTillle BAKOPUCTOBYIOTH (DYHKIIIOHAJIBHO I'Pai€HTHI IT’€30Kepa-
MiyHi MaTepiany. [Ipy nboMy KO€]ILi€HTH, SKi OMHUCYIOTh (Pi3MKO-MEXaHIuHI Xa-
PaKTEpPUCTHKM TaKUX MaTepiaiiB € 3MIHHUMH BeJM4nHaMu. | MexaHiko-mMaTeMa-
TUYHA MOJIEJIb, SIKA OIMCYE 3a]ady Mpo IOIIMPEHHS eJIeKTPOaKyCTUYHUX XBHIIb B
XBHJIEBOJI, OyJie cucTeMoro AudepeHIlialbHAX PIBHSAHb B YACTUHHUX MOXIJHUX 31
3MIHHMH KO€(ili€HTaMH.

Po3B’s130K 3a1a4i Mpo MOMIMPEHHS aKyCTOEIEKTPUYHUX XBHJIb Y CYIIJIBHOMY
LMITIH/PI TOB’SI3aHUH 3 HEOOXiHICTIO 1030y THCS HEBU3HAUEHOCTI Y CUHTYJISIPHIN
tourti r =0 . B HaykoBilf JiTepaTypi MPeaCTaBICHO PO3B’A30K JaHOT 3a7a4i TUTEKA
JUISl BUIIQ/IKYy OCHOBOI MOJISIpu3alii 1’ e30kepaMiku. J{Jst OTpUMaHHs pO3B’ 3Ky BHU-
KOPHCTOBYETHCS arapar cneuianbHux ¢yHKOin. Ta ¢yHkmis beccens, mo MicTuTh
0coOJMBICTh Y BKa3zaHiil Touni » =0, Biakugaerbes. [Ipore mist BUNagKy HEOqHO-
PiAHOTO MmapyBaTOro UMJIIH/pPa BUKOPUCTaHHS JAHOTO ITiJIX0/y 3HAYHO YCKJIAIHIO-
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€TBCs1, a IS BUIMAJKy TPaJieHTHO HEOJHOPITHOTO MaTepiaiy € MpocTO HEMOXKIIHU-
BuM. Takox, BOUEBH b, BUHUKHYTH 3Ha4YHI ITPOOJIEMH, SIKIIO PO3IIISAAATH IMIIHID
3 paJiaJbHOO MOJIAPU3AIIIEI0 T’ €30KepaMiku. B naHiit poOoTi 3amporioHOBaHO Mij-
X1JI, B OCHOBI SIKOTO JIGKUTH PO3OUTTS BCi€l MHOKUHU TOYOK IMJIIHPA HA JBI M-
MHOXHHH: 001acTi 0 <r < R ta Touku r =0. s nmepuioi 061acTi BUKOPHCTOBY-
€THCSI CTAaH/IAPTHA CUCTEMA PIBHSHB, 5K 1 JUIs IIOPO’KHUCTOTO LMITIH/PA, a JJIsl TOTO,
00 Mo30yTHCS HEBU3HAYEHOCTI Y CHHTYJISIPHIN TOYIll, BUKOPUCTOBYETHCS MTPABH-
1o Jlonmitans—beprysuti. B pe3ynbraTi 3acTOCYBaHHS TaKOTO IMiJXOLY MH OTPHMYE-
MO JIBi CHCTEMH PIBHSHB: OJJHY — JUISl PETYJISIPHUX TOYOK 1 IPYTY — JUIS CUHTYJISIp-
Hoi ToukH. J[J1s1 oHOPITHOTO MaTepiary HWITIHApa pe3yIbTaTH YUCEITBHOrO aHali-
3y BKa3aHOI 3a/1a4i OBHICTIO 30iraloThbCs 3 pe3ysibTaTaMu, OTPUMaHIMHU Ha OCHOBI
amapary crerianpHux (QyHkiii. [IpoTe Ha OCHOBI 3aMPOMOHOBAHOTO MiAXOIY MU
MOKEMO OTPHUMATH PO3B’SA30K 3ajadi MPO MOIMIMPEHHS aKyCTOEJIEKTPUYHUX XBUIIb
Yy (QYHKIIOHAJIBHO TPaJiEHTHOMY I’ €30KepaMidYHOMY Matepiaii, SIK Ui BHIAIKy
OCBOBOI, TaK 1 YIS palialIbHOT MOJIAPU3AILii.

[IpencraBneHo pe3ysabTaTH YMCEIBHOTO aHANI3Y, SIK CIIEKTPAIbHUX XapakTe-
PHUCTHK MOLIMPEHHS! BUMYIICHHX OCECUMETPUYHUX EJIEKTPONPYKHUX XBUIIb, TaK 1
BiMOBIHUX M ()OPM Yy CYLIIBHOMY I1"€30KE€paMiyHOMY LMIIIHAPI 3 OJHOPIIHOTO
Ta HENEPEeBHO HEOJHOPITHOIO MaTepially B BUIIAJIKy OCHOBOI Ta pajialbHOI IMOJIs-
pu3anii Ha OCHOBI 3aIPOIIOHOBAHOTO JIMCKPETHOKOHTUHYAJIBHOTO YHCEIIbHO-aHaTi-
TUYHOTO MiJIXOMy. PO3IISHYTO TaKoXX BIUIMB €JIEKTPHYHHMX T'PAaHWMYHUX YMOB Ha
MTOBEPXHI [MJIIH/pA HA BKa3aHi XapaKTEePHCTHKH.

PROPAGATION OF AN ACOUSTOELECTRIC WAVES IN A SOLID PIEZOCERAMIC
CYLINDER

The propagation of forced axisymmetric waves in a solid inhomogeneous piezoceramic cy-
linder with axial polarization based on the linear theory of elasticity and the linear electro-
mechanical coupling is investigated. A mechanical load to the lateral surface of the cylinder
is applied and it is free of the electrodes. The case of the continuously inhomogeneous piezo-
ceramic cylinder material is considered. The boundary conditions at singular point of a so-
lid piezoceramic cylinder are formulated. The discretely continual analytical numerically
approach to solve of the problems of the forced wave propagation in the piezoceramic solid
cylindrical bodies is proposed. The three-dimensional problem of the theory of electroelasti-
city in the partial derivatives (by presenting components of the elasticity tensor, component
of displacement vectors, electrical induction and electrostatic potential by running waves in
the axial direction) is reduced to the boundary value problems for the system of the ordinary
differential equations. The one-dimensional problem is solved by a stable method of discrete
orthogonalization. The kinematic analysis of the propagation of forced electroelastic waves
in a solid piezoceramic homogeneous and inhomogeneous cylinder is carried out.
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