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[TipoenekTpuky Ta I’€30€NEKTPUKH BCE aKTUBHIIIE 3aCTOCOBYIOTHCS y CYYacCHHX
OPHUCTPOSIX, 30KpeMa, PI3HOMaHITHUX CEHCOpax, aKTyaTopax, AaTdukax Tomo. Lle
3YMOBIIIOE aKTYyalbHICTh JOCTIDKEHb B c(epi KOMIT'FOTEPHOTO MOEITIOBAaHHS
MOBE/IIHKM [IUX MarepiaiiB 3a pi3HUX yMoB. bijblie Toro, Oyino 6 myxe 3pydHO
OTpPUMYBATH DPE3yJbTaTH 3 JEIKOI0, Hamepel 3aJaHor, TouHicTio. Tomy MeToro
HAIIOro JIOCHI/DKEHHsI € 1Mo0yaoBa YUCENbHOI CXeMH PO3B’S3yBaHHS 3ajadi Mpo
BUMYILICHI TaPMOHIIHI KOJMBaHHS MIPOEIEKTPUKIB Ha OCHOBI aJJalITHBHOI'O METOY
CKIHYEHHHX EJIEMEHTIB.

Mu BHKOPHCTOBYEMO JIiHIHHY MaTeMaTUYHYy MOJENb SBUIIA IMiPOCICKTPUKH,
3amo3ndeny 3 [3, 4] i GopmynmoeMO MOYaTKOBO-KpaiioBy 3ajaady 3riguo 3 [1, 2].
I{ro Monenp moOyAOBaHO 3a NPHUITYHIEHHs, L0 MOBEAIHKA MipOEJIEKTPUKa B
JOCTaTHifl Mipi OMHCYeThCA BEKTOPOM TpYXHHX 3Mimens U ={u;(X,t)}L,,
SNIEKTPUYHMM TOTeHUianoM P = p(X,t) Ta mpupoctom Temmeparypu 6 =6(X,t),
SKI 33/I0BOJIBHSIFOTh CHUCTEMY B3a€MO3B'S3aHUX NU(EpeHIialbHUX DPIBHSIHB PYXY,
SNIEKTPOJMHAMIKM Ta TEIUIONPOBITHOCTI. Po3risgaTMMeMO YacTKOBHI BHIIaIOK
i€l 3amadi, KOJM BCi HABaHTa)KEHHS HA IMIPOEIIEKTPUK € TAPMOHIHHUMU 3 JIESKOFO
KPYrOBOIO 4acTOTOI @ =CONSt >0 (BuMyIIeHi KoimBaHHS MipoenekTpuka). Toxi
HeBimomi Oymemo mrykatum y Burmami:  U;(X,t) =Uj cosat+Uj, sinat,i=1,.n,
p(x,t)=p;coswt+ pysinwt ta  O(Xt)=6 coswt+6,Ssinwt. Y pesynsrari

OTPUMYEMO TaKy 4UCelbHYy cxeMmy: 3Haiitu Uy, U,, P, P, 0;, 0, Taki, mo
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IIro cxemy opmepxkano Ticis (HOpPMYIIOBaHHS BiAMOBIAHOT BapiamiiHOl 3amadi,
PO3IiIeHHS 3MIHHAX Ta 3aCTOCYBAaHHS CTaHAApPTHOI cxeMu [ ambopKiHa JUTst JuCKpe-
TH3anii 3a mpocropoBoio 3MiHHOI. Tyt meBimomi Uj, U,, P, P, 0, 0, €

BY3JIOBUMU 3HAYCHHSMHU aMIUNTYJ IPY)XKHOTO 3MIlIEHHSA, €JIEKTPUYHOIO
MOTEHIIaJTy Ta IPUPOCTY TEMIIEPATYpPH BiAIOBIIHO.

Jami cxemy (1) NOHNOBHEHO amoOCTEPiOPHHM OLIHIOBaYEM IOXHOOK OTpH-
mannx MCE-anpokcumaniii po3s’s3kiB i moOymoBaHo h-aganTuBHy cxemy [Uist
PO3B’sI3yBaHHS 3aJa4i MPO BUMYIIEHI KOJMBaHHS IiPOEIICKTPHKA.

[IpoBeneHO YMCIOBI EKCIEPUMEHTH JUI MIPOENIEKTPUYHOTO CTPHXKHS Ta
IUIACTUHU 3 Kepamiku PZT-4 mix ni€lo pi3HMX THINIB HaBaHTaXEHb. 30KpeMa,
MOKAa3aHO BAXKIHMBICTh 3aCTOCYBaHHA h-aJanTUBHOI CXeMH y BHOAIKy [il Ha
CTPIIKECHB TEIJIOBOTO TIOTOKY.
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NUMERICAL MODELING OF PYROELECTRICITY FORCED
VIBRATIONS PROBLEM
USING ADAPTIVE FINITE ELEMENT METHOD

Pyroelectrics and piezoelectrics are widely utilized in modern devices. It causes the
relevance of computer simulation of their behaviour under different circumstances.
Moreover, it is convenient to obtain solution with some preset level of accuracy. The
purpose of our research is to construct h-adaptive FEM scheme for solving such kind of
problems. Known linear mathematical model of pyroelectricity phenomenon is used. Special
case (forced vibrations of pyroelectrics) is considered and problem solutions are assumed
to have a special structure. Based on that assumptions, after formulation of corresponding
variational problem, variable separation and applying Galerking scheme for discretization
by spatial variable, we obtain the numerical scheme for solving the problem. This scheme is
then complemented by a posteriori error estimator and finally h-adaptive scheme for
pyroelectricity forced vibration problem has been built. Numerical experiments were set for
PZT-4 pyroelectric bar and plate under influence of different types of loadings.



