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Bacunps BacunsoBrny Muxaitnerko (i1.¢.-M.H., mpodecop), Onexcanap Bomogumuposua JIyImukos
IHoTeHuiajbHi PiBHAHHA 0JJTHOYACTOTHOI0 HAOJIMKEHHS CTAIIOHAPHUX KOJMBAHb HENPYKHUX
' €30€J1eKTPUYHHX Tijl

THokazano, wo 6u3HAYANLHI PIGHAHHA HENPYICHUX (DI3UYHO HENIHIUHUX N €30eNeKMPUUHUX MIl npu
MOHO2APMOHIYHOMY HABAHMAICEHH] )Y Medcax 2inomesu 0OHOYACMOMHOCHI KOJIUBAHb MOMCHA SUPASUMU
yepe3 nomeHyianu.

Kurouosi cnosa: n' ezo0enexmpuuni minga, 00HOYACMOMHe HAOIUICEHHS, AMNJIIMYOHI DIGHAHHSL.

V.V. Mikhailenko D.Sci. (Phys.-Math.), O.V. Lushdtov
Potential equations of one-frequency approach to ationary oscillations of inelastic
piezoelectric solids

This paper proposes a proof of possibility to espreonstitutive equations of physically nonlinear
piezoelectric solids under monoharmonic loadingdtentials in case of one-frequency oscillations.
Key Words: piezoelectric solids, monoharmonic apphy amplitude equations.
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V 3arajapbHOMY BHTIAIKY PO3B’ 30K CHCTEMH PIBHSIHB
(20) wmicTuTh CKIAHOBI, aHAJOTIYHI (QYHKIISIM

gi,9,9,d B piBuauuax (15). Onnak BoHu

TaKOX He JAIOTh HifKOTO BHECKY B JMCHMIIATHBHY D
i koncepBatuBHy H xapakrepucruku. CKa3aT Io-
HeOynp Oinbine mpo i QyHKUii, Ak i npo QyHKmii
gi> 9, 4, d 3(15),He moxkHa.

SKmo aMIUTiTyJHi pPIiBHAHHS OTpUMaHi B
pesyinbTaTi ycepemHeHHs mo I anpopkiny (mepima
IHTEpIIpeTaliss aMIUNTyJHAX piBHAHBb [5]) sKuUX-
HEeOy/b 3arajbHUX BU3HAYAJIBHUX PIBHAHB, YMOBa
IHBapiaHTHOCTI aMIUTITyA BiJHOCHO 3CYBY B daci
BUKOHYETHCSI aBTOMATW4HO. [IpH IIbOMYy BHHHUKA€e
NHUTaHHS PO BUKOHAHHS yMOB cuMetpii tumy (18) i
(22). Sxmo B AKOCTI 3arajdbHHX BHCTYIAIOTH
KpaTHOIHTETPaJIbHI CITIBBITHOIICHHS €JICKTPOB’ I3KO-
HPYXXHOCTI, IS SIep SKUX NOCTYIIOETHCS «IPUHIIUIT
B3a€MHOCTI», piBHOCTI (18) abo (22) BUKOHYIOThCS
[3]. Binbire TOro, MarOTh MiCIle CHIIBHIII PiBHOCTI,
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Kl € JOCTaTHIMM, aJle He HeOOXITHUMU IS
pisaocteit  (18). Omxe ymoBu cumerpii (18)
JIOMYCKAIOTh IUPIIMHA KIIaC aMILTITY THHX 3aJIe)KHOC-
TEH, 110 BUPAKAIOTHCH Yepe3 MOTCHINAIN, HIXK TIPH-
MYIICHHS. TIPO BUKOHAHHS <IIPUHIIMITY B3a€MHOCTI»
JUISL SAep 3araidbHOi KpaTHOIHTETPaNIbHOI Teopii
EJIEKTPOB’ SI3KOTIPY>KHOCTI.

VY 3aralbHOMY BUTJIKy MTUTAHHS PO CUMETPItO
tuny (18) abo (22), sk i TUTAaHHS PO BUKOHAHHS
IIPUHITATTY B3a€EMHOCTI», 3aJUIIAETHCS BITKPUTHM.
Hespaxkatoun Ha 1ie, Oy/1b-sIKi aMILTITYIHI PiBHSIHHS,
OTpUMaHi B PE3yNbTaTi ycepeaHeHHs 1mo [ ambopKiny
3arajbHUX  PIiBHSAHB,  JOMYCKAIOTh  BHIIJICHHS
MOTEHIIIabHOT YacTHHH. PelTa WwieHiB WX piBHSIHb
tuny bynkui gi, 9, ¢, § B (15) me Gynyts
BIUTUBATH HA IUCUTAIIIO Ta HAKOIMYCHHS 1 TOMY, SIK
Ile poOUTHCSA B TOAIOHMX BHUMAAKAaX B KIIACHYHIN
KOHTHHYaJIbHIN MeXaHilli, MOXKYTb OYTH BiIKHUHYTI.

VY niniitHomy Bunanky piBHsHHA (17) 1 (21) €
TOYHUMH.

HaBeneni pesynbTatéi OTpUMaHI HE3AJIEKHO Bif
TUIy MaTepianbHoi cuMeTpii cepemoBuina. [lpm ix
BUKOPUCTAHHI JUIS CEPElOBUIl 3 KOHKPETHOIO
CUMETPI€I0 MOXXHa BUXOAWTH 3 THX YW IHIINX
300pakeHb CKaIApHUX (YHKIIA TEH30pHUX apry-
MeHTiB B piBHsHHAX (17) i (21). Lle no3Bousie
KOHKPETH3yBAaTH aMIUTITyJAHI pIBHIHHSI Oe3moce-
PeAHBO 3a pe3ylbTaTaMU CKCICPUMEHTIB  Ha
rapMOHIYHE HABaHTAXKEHHS.
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AHaJoriuHe CIiBBIAHOMIEHHS MOKHA OTPUMATH IS
piBusHb (21).
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