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VK 539.3
Cekuus «MaremaTuka»

K pemenuro npo6JieMbl JHHAMU4YECKOTO0 1eOPMHUPOBAHMS Nbe303J1eKTPHYECKUX
MHOTOCJIOMHBIX IJIACTHH Ha ocHOBe rudpuanoro BKb-TI'asepkun meroaa

I'pumak B. 3., 'anunosa O. A.

B cBsI3u ¢ IIMPOKKUM HCIOJIB30BaHUEM IBE303JIEKTPUUECKUX MATEpUAIOB B COBPEMEHHBIX
KOMITIO3UTHBIX CTpyKTypax [l, 2, 3], 0coOblii HHTEpeC MNPEICTaBIAECT PACCMOTPEHUE
TPEXCIOMHON MbE303JIEKTPUUECKON IIACTUHBI, HAXOASALIEHCS B SJIEKTPUUYECKOM II0JIE€ IO
JeCTBUEM TMHAMHYECKOW BHEIIHEH Harpy3ku. CieayeT OTMETHTh, U4TO MO0I00HOTO poja 3a1ada
Obuta paccMoTpeHa B pabote [4] /i BA3KOYNPYTHX IUIACTHH, COTJIACHO MOJETH CIOUCTBIX
000JI0YeK W3 BSI3KOYNPYTUX IbE30MATEPHANIOB, OMHCAaHHOW B [5]. Pemenwe OCHOBHOTO
ypaBHEHUS 33]1a4M [IPOBOJWIOCH METOAAMH YCPEIHEHUS U KOHEUHBIX 3JIEMEHTOB.

OOpamaer Ha cebst BHUMaHHE TOT (PAaKT, 4TO MOBEJCHHE HAINPSHKEHHO-AEe()OpMUpYyEMBIX
IUIACTUH C HWHTETPUPOBAHHBIMM B HHMX AaKTUBAaTOPaMHU U CEHCOpaMH, B OCHOBHOM,
paccMaTpuBaeTCsi HA OCHOBE METOJ[a KOHEYHBIX AJIeMeHTOB [4, 6]. [loaTomy 0coObIil nHTEpEC
NPEJCTABISAIOT MCCIENIOBAaHUA B O3TOW 00JacCTH HA OCHOBE TOYHBIX M NPHUOIMKEHHBIX
AQHAIUTUYECKUX METOJO0B, IO3BOJIAIOIINE IPOBECTH KAUECTBEHHBIM aHaJINM3 IOJYyYEHHBIX
peuieHui.

[Ipu aHanmM3e peanbHBIX MEXAaHUYECKHUX IPOIECCOB BO3HHMKAET HEOOXOAMMOCTH B
MHTETPUPOBAHUH CUHTYISPHBIX Au(QepeHInanbHbIX YpaBHEHUH, COAEp)KAIIMX OOJbIINE H
MaJjible IapaMeTpbl IpU CTapuleil MPOU3BOJHON M HE JIOMYCKAIOIIMX B pAJE CIydaeB TOUHBIX
peureHuidi. B 3ToM ciydae mpuOIMKEHHOE pENICHHE MOCTABJICHHOM 3a7add yIOOHO UCKaTh B
BU/JIE ACUMIITOTUYECKOIO PELLIEHUS 110 JaHHOMY [1apaMeTpy.

Mo>HO Ha3BaTh PAJ MOJIXOMOB, SBISIOUIMXCS THOPUIHBIMHU, KOTOPHIE OCHOBBIBAIOTCS HA
ujee MOCTPOCHUS «yTOYHSIOLIET0» PEIIEHUs, IOCTPOEHHOI0 Ha OCHOBE IOCIJIEOBATEIbHOCTU
KOOPJMHATHBIX (YHKIUMH aCUMOTOTHYECKOro pasnoxkenus [7, 8, 9, 10]. Eciu crnennanbHbIM
0o0pa3oM OMpeeNuTh HEU3BECTHBIC IMAapaMeTphl, TO «YTOUHSIONIEEe» THOPHIHOE pELICHHE
MCXOJIHOTO ypPaBHEHHS XOPOIIO COTJIACyeTCs C TOYHBIM pEIICeHHEM Ha OOJIBIIOM HHTEpBaje
n3MeHeHus Kod(dduuumentoB ypasuenus. [ 'ubpunnenii BKbB-I'anepkun werton, mnoapoOHoe
OMMHMCaHWE KOTOPOTO TMpEACTaBlieHO B paborax [7, 8] MEeMOHCTpUpPYET OCOOEHHO XOpOIlne
pe3yabTaThl MpPU OTHICKAHUU MPHONMKEHHOTO PELICHUS CHHTYJSPHBIX TU(epeHInaTbHbIX
YPaBHEHHH, B YaCTHOCTH C MEPEMEHHBIMH KOX(PPHUIMEHTaMHU, COJAEpKAIIUX HapaMeTp IpH
CTapuIeil MPOU3BOIHOM, HE 3aBUCHMO OT €TI0 BEJIMYUHBI.

B nannoit pabore paccMarpuBaeTcs TpeXCIOWHas MbE303JIEKTpUUecKash OPTOTPOITHAS
IJIACTHHA, HAXOIAIIASICA B JJEKTPUYECKOM IIOJE MOJ JECUCTBUEM JIMHAMUYECKON BHEIIHEHU
HArpy3K, ¢ Y4eTOM II€pEMEHHOr0 BO BpeMeHH Kod(¢uimenra naemmdupoBanus. Pemenue
MOCTABJICHHOMW 3aJ]aui OCHOBAHO Ha MCIob30BaHuu rubpuanoro BKb-I"anepkun merona.

PaccMoTpuM npsIMOYTOIbHYIO IUIACTUHKY (@ X b ) IAPHUPHO ONEPTYIO 110 BCEMY KOHTYPY.
OproTpornHasi TUIACTUHKA CUMMETPUYHO cOOpaHa, OTHOCHTEIHHO KOOPAMHATHON IJIOCKOCTU
xOy, U3 TbE30IEKTPUUECKOr0 MaTepuala M umeeT ToiamuHy /4. Ilpuiosxkenas Harpyska

UHHULMUPYETCS 3JIEKTPUUYECKOW cocTaBisitomied V' (x,y,f) M MEXaHMYECKOM JMHAMHUYECKOU
COCTaBIISIONIEH B hopme:

. .y ow d’w
Z =q(t)sin—sin—-2pe(t)h— - ph—, 1
n = q()sin—sin===2pe()h=> = ph—3 (1)
rac
N ok
0= Py ko )

= h
rae ©,, h, — COOTBETCTBEHHO IUIOTHOCTh M TOJILIUHA Kk —TO CIIOS.



Puc. 1. OproTponHasi CHMMETPUYHO COOpaHHAs TbE30JIEKTPUIECKAs IACTHHKA

st paccmarpuBaemoit miacTuHkH (puc. 1), cornacHo [11], ayis skecTKocTel noityyum
CJIETYIOIINE BBIPAKEHUS:

2
Ky = 0, Cik = 2[50313{ (5 - 50 )Bikl D, = 5[5033:/){ + (53 - 503 )Bik]' 3)
YUHUTBIBAS UTO
51=52=5’Bi//c=Bz"/’c=Bik' 4)
B sTOM ciyuae ocHOBHBIEC ypaBHEHUs JBUKEHUS IJTACTUHKH, B paMKaX TMIIOTE3 OMUCAHHBIX B
[11, 12, 13], MmoxHo 3anucath B Buge [1, 14, 15]:
d L1
SR
= 0x

Lll(Cik )"’o + LIZ(Cik )Uo _Ll3(

ik

82 N . aVk
L, (Cik )Uo +L, (Cik )uo =Ly, (Kik )W= Oh 87;0 + Zez(.)z ) (5)
t — dy
L N A RS & 2
L33(D1k)w L13(sz)” L23(sz)v =Z, Zeglz(])( Zegzzg ay—za
=
TIeE
9’ 9’ 9’ 9’
Lll(Cik)= C, ax_2+C66 > L22(Cik)= szF"'Cee ?’
9’ 9’ 0’
L12(Cik)= (Clz + Cee )8_’ L13 (Kik)= Ku (K12 + 2K66) (0)
Xy ox’ ox 6y
9’ 9’ 9 EN 9
L23(Kik)= Ky— ay (Klz +2K66)6y8x L33(Dik)= D, 8)6_4+D22 ay_4+2(D12 +2Dg, )W

Koopaunara cpeinHHO# MII0CKOCTH k-T0 ciost, coriacHo [15], onpeneneHa kak

Z(]; = E(Zk + 2 )

OtmeruM, uro wucxonHas cuctema (5), c¢ yderom (3), pacmamaercs Ha B
CaMOCTOSITEIILHBIC TOJICHCTEMBI: TEPBBIC JBA YPaBHEHHS MPEACTABISAIOT CO00M HEKOTOPYIO
TUIOCKYIO 3aJ1a4y, a TPeThe — 3a/1a4y MONEePEeYHOro U3ruda IIaCTHHKH, KOTOpas HaC HHTEPECyeT:

4
D, o (b, 21)66)%+Dzza—w_z (7)
"ot d0x”dy ay
N A R N
rne Z=2, Zeglzg Zegzzg -
=1 dy

PaccmoTpuM  pemieHHe OCHOBHOTO ypPaBHEHHS, COTJACHO KJIACCHYECKOH TEOpHH
MHOT'OCJIOWHBIX IUIACTHH, B ClIydae KOIJa Ha IUIACTUHKY JCHCTBYET JAMHAMHUYECKas Harpyska
Buaa (1):

9w o*w . JIX . ow 9°w
+ 2(D12 + 2D66) 5+ Dy — = q(t)sm—smﬂ -2pe(t)h— - ph—>. (8)
ax“ay dy a b ot ot

Pemenune Oynem uckathb B BUJIE:

9*w
ox*

Dll

w(t) = f(t)sin@sm% 9)
a
Torma 0603HaUMB
~ D, .D,+2D, D,\ = D _ () _ &) 1
D=rg*|—L+2-1 ©+=2|; D= ; t= t—— =—, (10
o b b ot 10 £0) PN



ypaBHeHUE (8) mepenuiieM B BUJIE CJICIYIOIIEr0 HEOTHOPOAHOTO (P epeHIInaTbLHOTO
ypaBHEHUS C IepeMEHHbIMH KO3 puimenTamu:

R +28) f O+ D) =3, (11)
rae A* - mapaMmerp IpH CTapiieil MpOU3BOIHOI.
Pemenue ypaBuenus (11) umeer Bun:
JO=f0+71,Q@, (12)
rae f.(¢) - peLeHne OJHOPOAHOrO ypaBHEeHUs U [, (1) - YaCTHOE PELICHHE.
Haiinem pemenue onHopogHoro nud¢epeHIranIbHOr0 YpPaBHEHUS IOJyY€HHOTO W3

ypaBHeHust (11). Cornacno, onucannoro B [7, 8], rubpuanoro BKb-TI"anepkun merona BKb-
pUOIMKEHNE UMEET BUL:

f(t,l)=exp[[(%fo(t)+f1(t))dt]- (13)
[Moacrasnss (13) B 01HOPOIHOE YPABHEHHE, MTOTYYUM
2 l ! ’ L 2 2 l — l ~ —
l[/lfo+fl+/12f0 + f +2lf0f1]+2g(t)[/1fo+fll+D 0. (14)

[TpupaBHuBas KOAPPHUIUEHTH! IPU OAMHAKOBBIX CTENECHSX Mapamerpa A, IPUXOAUM K
CUCTEME yPaBHEHUM:

- 1 d
{f02+25(t)f1 +D=0, Si==5 /s

1502051
Jox2/ofi =0, E(t)fol_f()}_l%fo:o-

Pemenue, BTOporo ypasHeHus cucremsl (15), Haliieno ucnons3ys moiactanoBky f, = U(6)V (¢).

(15)

Taxum o0Opas3om, pemenue cuctemsl (15) numeer Bu:

( 1d
=———Inf,,
/ 2 dt Jo
I 172
) 620% pd (16)
So =#i 2f =0 dt e "W,
E

Ha Bropom mare pemienusi, corinacuo rudpunnoro BKb-T"anepkun meToza, ucxomHas
¢byHKUMA npeacTasisercs B popme:

f(t.4)= exp[ﬁéomnéoz (D@t |, (17)

rne f, - nomydenHas qis BKb — pemenns ¢pynkuus (16). Torga onHopoHOe ypaBHEHHE
nostydeHHoe u3 (11) npumer Bux:

x [(‘501 + 10y )fo’ + (‘5021 +2i8,,0; = Oy, )f02 ]"‘ 25(”[‘501 +1i0p, fo + D=0. (18)
b
CoriacHo yClIOBHsI OPTOTOHAIIBHOCTH fR(éO,...,(SN,uO,...,uN,u(’),...,uj(v"‘l),t,,s)/i (H)dt =0

a1 R u N+1 xoopauHaTHOM QyHKuuH [7, 8], yuursiBas uTo f, = :ifo, IIOJIYYUM:
b
f[ 2[(_ Oy1 =0, )folfo + (_ Og1i +28,,0,, +idg, Xi fo )]+
“ (19)
+28(0)= 8y, —i6,,)f7 +iD(= , )] dt =0,

[TpupaBHuBast KOAPPUIUEHTHI PU ICHCTBUTEIBHOMN U BEIIECTBEHHOHN YacTSIX YpaBHEHUS,
IIPUXOJUM K CHCTEME:



Ab,, =B}, + B, +W =0, 20)
Aby, +2BJ,,6,, =0,
rac
b o B b B b ~_
A= [l- 277 -26@ 7 J, B= [ fdt, W= [Dfyar 21
Pemenue cucrems! (20) umeeT BUA:
VABW - A*
T I
(22)
A
0y =+—.
02 2B

Taxum 0Opa3oM, rHOpUIHOE PELICHHE OJJTHOPOJHOIO YPaBHEHUS orpeaenseTcs popmynoi
(17), c yuetom (22).

Jlia moisiydeHus 4acTHOro peuieHust ypaBHeHus (11), B kauecTBe mpumepa paccMOTpUM
nBa cirydast Ko3(duienTa 3aTyxaHus Ipy 3alaHHOM BHEIIIHEM Bo3eiicTBun ¢(¢):

e(t)=Ct n &(t)=Me", (23)
rae C, M, K — npousBoJibHbIe KOHCTaHTHI. Torna rudpunnoe pemenue (17) npumer Bu
ft,A) =e VB (cl sin g, \/Et +¢, 080, \/Bt), (24)

rac c;, c, - IpOU3BOJIbHBIC KOHCTAHTBHI. YacTtHOE pemeHUC ONpCACIICHO IO METOAY Bapualuu

IIPOU3BOJIBHBIX ITOCTOSHHBIX.
CornacHo (12) obiee pemieHre uMeeT BU/:

f@t)=e>e Vo ((E1 +¢,)sin 601\/Et +(C, + cz)cosém\/gt), (25)

rac C1

_fq(t)e‘s(’2 coséO,ft _ fq(t)e‘s(’z smémft
ﬂ,zdmf Azéolf

JlJis  COTOCTaBJICHUS TIOMYYEHHOTO MPHOIMKEHHOTO AaHAJUTHYECKOTO peIICHHS C
pe3yibTaTaMyd  TOPSIMOTO  YHCIEHHOTO aHajuu3a pPAacCMOTPUM  KBQJPATHYH  IUIACTHHKY
(a =b=2M), COCTaBICHHYI0 M3 TPAHCBEPCAIBHO H30TPOMHBIX MbE303TEKTPUUECKUX CIIOEB,
IUIOCKOCTH ~ M30TPOIHUM, KOTOPBIX  MapajuielibHbl  KOOPJAMHATHOM  IuiockocTH  xOy.

[Tp€3037eKTPUUIECKUM MaTEepPHAaJIOM CIIOEB Iu1acTUHbI sBisercss BaTiOs, toraa cormacuo [1, 117:
hi/2

0, =0, =120'10°H/n*, O, =36,2:10°H/m?, Oy =42-10°H/m?, D; = fQijzzdz,

-h/2
egf —832 =-123 Kn/m*, p=5,7-10°k2/ m’, (26)
=1, R=10, q, =10°, ﬁ=0,1, h=02, 6=250=§=O,1,
a

re h — MoyHas TOJILUIMHA [IJJACTUHKH.
[TnacTuHKa moaBepraeTcs MexaHu4eckoil Harpyske B popme (1) u anexkTpudeckoi B
dopme:
V(3.0 = ¢ (0)sinsin 27)
a b
JIeliCTBHE KOTOPOU OJIMHAKOBO BO BCEX CIOSIX, T.€. " (1) = g(t).
Jliig paccmatpuBaeMoro ciydasi ypaBHeHue (7), yuutsias (3) u cuctemy (5), IpuMeT BUA:



d*w a*w d*w . TIX . ow ’w
Dy —+ 2(D12 +2D, )? +D), — = q(z‘)sm—smﬂ -2pe(t)h—— ph—+
ox dx~dy dy a b ot ot (28)
N 2 N 2
+2e§l Zig(t) il sinﬂsinﬂ+2egzzé‘¢)(t) ) sinZsin 2.
= a a b b a b
B xagecTBe mpuMepa monoxuM, uto q(t) = Re(t) u ¢(t) = q,cosé t.
Torna ypaBHenue (28) npumeT BUI:
d*w *w 9w ow 9w
Dll ax—4 + 2(D12 + 2D66 )W + l)22 ay—4 = —2p8(t)h¥ - ph atz +
(29)

2y 2

N
T ok _k T of _k
R+|— ez, +|— e, 2,
a =1 b =1

Pemenue 3Toro ypaBHeHMs aHaJOTUYHO PELICHUIO YpaBHEHUS (8).

Jis  monmyudeHuss rpaduueckod  HMHTEpHIpeTaly  MOJy4eHHOro  pemeHus  (25)
BOCIIOJIB3yeMCsl TIporpaMMHbIM KomiuiekcoMm MAPLE. [Ins mpsiMOoro 4ucieHHOTO pelieHUs
UCXOJHOro ypaBHeHus (29) ucnonb3yeM meton Pynre-Kyrra.

PesynbraThl  YMCIEHHOrO  aHalWM3a HA  OCHOBE  NPEAJIOKEHHOIO  THOPUAHOTO
aCUMIITOTMYECKOIO0 METO/a W yuciaeHHoro Mmerona Pynre-Kyrra mpezncraBiieHbl Ha puc.2 u B
tabmume 1.

y

+ @(t) sin X sin 2
a b

Puc. 2. IloBenenue xapakrepuctuueckoi pyHkumu f(¢) npu koddduimente nemMnbupoBaHus

e(t)=t (- = =), e(t) =5t (), e(t) = "™ ().

Tabnuua 1
e()y=1t

t T'ubpuonoe pewenue f(t) Yucnennoe pewenue no

Memody Pynee-Kymma

0.03 -0.1071743990 -0.105764863015825688
0.035 -0.1124892722 -0.133609903608793212
0.04 -0.1154273314 -0.159883542812304684
2 0.04565994967 0.0422282881712131159
3 0.1086357085 0.107532028638544108
4 0.07173229785 0.0716948593241360234
5 -0.03112145658 -0.0311270814887880908

ConocraBineHUe UUCIEHHBIX pE3YJIbTaTOB JIEMOHCTPUPYET JOCTATOYHO BBICOKYIO
3G HEKTUBHOCTh, MO BEJIWYMHE IapaMmeTpa, NPUOIIKEHHOTO AaHAJIUTUYECKOTO peIIeHHs,
BO3PACTAIONIYI0 C TEUEHHEM BPEMEHHU HE 3aBUCHMO OT XapakTepa u3MeHeHus Koddduumenra
nemrdupoBaHusl.

OTmeTHM, 9TO TIOJTyYEHHOE MPUOIMKCHHOE aHAIMTUIECKOoe pemieHue (25) ypaBHeHus (8)
MOXET OBITh HCHOJB30BaHO, cormacHo [3], B ciaydae KosieOaHUM  OJHOCIIONHOMN
MBE303JIEKTPUUECKON IIacTUHBl, 3()(EKT CBA3aHHOCTH 3JIEKTPHUECKOTO U MEXAaHHYECKOTO
IoJiel  KOTOPOM HaxOIUT OTpPaKEHHE B HU3MEHEHMHM JKECTKOCTHBIX  XapaKTEPUCTHUK
(ko3¢ ¢punmenta IlyaccoHa M >KeCTKOCTHM NpPU LWJIMHAPUYECKOM HM3THOE), a TaK K€ B Ciydae
KoseOaHuii OMMOPGHON Mbe303EKTPUIECKON IIacTuHbL. [lolyueHHOE pelieHHe MO3BOJISET
pelarth psa NPaKTUYECKUX 3a]a4, CBSI3aHHBIX C BBIUHMCICHUEM BEJIMYMHBI TOKA IPOBOAMMOCTH B
LENU TEeHEepaTopa W MapaMeTpOB AJIEKTPOYIIPYroro Mo (HampsKEHHOCTh 3JIEKTPUYECKOIO
I10JIs1, PacIpeAesIEHUE 3JIEKTPOCTATUUECKOIO TOTEHIIMAJIA B IUIACTUHE, 3JIEKTPUUECKash MHTy KLU



U T.J.), C aHAJIW30M PE30HAHCHBIX M AHTHUPE30HAHCHBIX YacTOT KoJeOaHHH B MEPEMEHHOM
AJIEKTPUYECKOM TIOJI€ W AaHaJM30M JAPYTuX JAUHAMHYECKUX d(P(PEKTOB, BO3HHKAIOIIUX B
CBSI3aHHBIX IEKTPOMEXAHUYECKUX OJISX.

1. Ishihara M., Noda N. Nonlinear Dynamic Behaviour of a Piezothermoelastic Laminated Plate
with Anisotropic Material Properties// Acta Mechanica. —2003. — Ne166. — P. 103 — 118.

2. Kasap S. O. Principles of Electrical Engineering Materials and Devices. — Canada: McGraw-
Hill, 2000. — 690 p.

3. I'punuenxo B.T., Youtko A.®., lllynera H.A. Onexrpoymnpyrocts — K.: Hayk. nymka, 1989.
— 280 c. — (MexaHuka cBA3aHHbIX I10JIEH B AJIEMEHTaX KOHCTpykumii: B 5tu 1.; T.5)

4. Kapnayxos B. I'., Ko3nos A. B., [Tarenxkas E. B. /lemndupoBanue xoneOaHuii BA3KOyIpyTrux
TUTACTHH C TIOMOIIBIO pacCHpeACTICHHbBIX THE30IEKTPHUECKUX BKIIOYEHUH // AKYCT. BiCH.-
2002.-5,-N4.-C. 15-32.

5. Kapnayxos B. I'., Kupuuok 1. @., Koznos B. . DnexrpoMexannueckue koneOaHus U
JIMICCUTIATUBHBIN Pa3orpeB BA3KOYNPYTHUX TOHKOCTEHHBIX 3JIEMEHTOB C Mbe303(PPeKToM //
[puxn. mex. —2001. - 37, N 2. - C. 45-77.

6. Cristovao M. Mota Soares, Carlos A. Mota Soares, Victor M. Franco Correia. Optimal Design
of Piezolaminated Structures// Composite Structures. — 1999. — Ne47. — P. 625-634

7. Gristchak V. Z., Ganilova O. A. Application of a Hybrid WKB-Galerkin Method in Control
of the Dynamic Instability of a Piezolaminated Imperfect Column//Technische Mechanik. —
2006. — Ne26.—P. 106 — 116.

8. Gristchak V., Dmitrieva Ye. A Hybrid WKB-Galerkin Method and Its Application//
Technische Mechanik. — 1995. — Nel15. — P. 281-294.

9. Geer J. F., Andersen C. M. Hybrid Perturbation Galerkin Tecnique with Application to
Slender Body Theory// SIAM J. Appl. Math. — 1989. — Ne49. — P. 344-361.

10.  GeerJ. F., Andersen C. M. Investigating A Hybrid Perturbation-Galerkin Technique
Using Computer Algebra / NASI-18107. — Hampton, Virginia. — 1988. — 26 p.

11.  AwmbGapiymsa C. A. Teopust aHU30TPONHBIX TIACTHH. [[pOYHOCTB, YCTONUNMBOCTD U
konebanusi. — Mocksa: Hayka,1987. — 360c.

12.  AmbGapiymsn C.A. Obmiast Teopusi aHU30TPOIHBIX 000104ek. — MockBa: Hayka,1974. —
448c.

13.  Jlexnuuxuii C. I'. AHu3oTpOonHble muacTuHku. — Mocksa: @usmatrus, 1957. — 463c.

14.  Lee C. K. Theory of Laminated Piezoelectric Plates for the Design of Distributed Sensors
and Actuators. Part 1: Governing Equations and Reciprocal Relationships// Journal of the
Acoustical Society of America. — 1990. — 87, Ne3. — P. 1144 — 1158.

15. Miller S. E., Abramovich H., Oshman Y. Active Distributed Vibration Control of
Anisotropic Piezoelectric Laminated Plates// Journal of Sound and Vibration. — 1995. — 183,
Ne5. —P. 797 - 817.



B paGore paccMarpuBaeTCsi TOBEIEHUE TPEXCIOWHOW CHMMETPUYHO COOpaHHOM
OPTOTPOITHOM TbE30IEKTPUUYECKON IUIACTUHKH, HAXOIALICHCS MOJA JEHCTBUEM HOPMAJIBHO
IIPWIOKEHHOM JMHAMUYECKOM HAarpy3ku ¢(x,),t), ydWUTbIBas NEPEMEHHBII BO BpPEMEHU
K03 uuueHT nemmndupoBaHus.

Jis  pemieHHs TOCTaBIEHHON 3amaun Obul mpuMeHeH rubpuanelii Metonq BKB-
l'anepkuna. [lomyueHHBIE pe3ynbTaThl OBUIM COMOCTABICHBI C pE3yJIbTaTaMu IMPSMOTO
YHCJICHHOTO METO/1a, a TaK e MPOaHATM3HUPOBAHO BIMSAHUE KOdPPHUIMeHTa 1eMI(UPOBaHHS HA
IIOJIyYEHHBIE PE3yJIbTaThl.

On the problem solution of piezolaminated plate dynamic deformation based on a hybrid
WKB-Galerkin method

The paper deals with the problem of behavior of a symmetrical orthotropic piezoelectric
sandwich plate subjected to the dynamic normal loading ¢q(x,y,?), taking into consideration
variable in time damping coefficient.

A Hybrid WKB-Galerkin method was applied to solve the problem. Obtained results are
compared with numerical method results. The damping coefficient effect on the solution is
studied.
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