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In this study out of plane active vibration control of a laminated composite rectangular plate with
intermediate line support coupled with piezoelectric patches on both sides, upper and lower
surface of the plate, is presented based on First order shear deformation plate theory (FSDT). Is
this study, the piezoelectric patch is used as a sensor. In the relation of piezoelectric, electrical
potential in the transverse direction is earned by satisfying electric boundary conditions (open
Control Forced Vibrations circuit) and Maxwell's electricity equation. The Rayleigh-Ritz approach is used to obtain natural
Line Support frequencies and vibration mode shapes of the plate. Forced vibration response is obtained by
LQR using by the modal expansion method. In this paper, the Linear Quadratic Regulator (LQR), Linear
LQG Fuzzy Quadratic Gaussian (LQG) and Fuzzy Logic Controller (FLC) are used to control and reduce the
amplitude of the transverse deformation of a laminated composite rectangular plate which is
excited by external force. In the numerical results, the effect of various inputs, e.g. positions of the
external force, on the responses of the system are examined and discussed in detail. The proposed
analytical method is validated with available data in the literature.
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51, (45-42) Ly, o5 o (29-27)

Dy1Y111 + D125 12 + D66(1/’1,22 + 1.1’2,12) (42)
—KAss(Y1 —31) = Ly, (43)
Dyoths22 + Dighp1p + D66(l/)1 2 TP, 11)
_KA44(¢2 P3,) = L, (44)
KA55(¢1,1 — Y3 11) + KA44(1/’2 2 1.03 22) +
N1¢3,11 N277 l/’3 22t P = 1011’3, (45)

Cols pudles 15 O g0 |

Y1 (%1, %5) = Py (1, x5, t) " (46)
P, (1, %7) = P, (g, x5, t) " (47)
Y3 (x1,%2) = P3(xp, x5, t) €™t (48)

3heolawl U alols Loy, sl eolawl jo Jopud 5 yowidn Conges Sy
Ngd oo dm o oS b sl SVolas (51-49) Lulg, om0 sla el )b

X X _a
I I 49
(1111,1/)2v1/)3) = (Y1, 92,93), (50)
(N1, N,) = (N, Ny), (51)

S o Saolius dolae (45) dolrs 40 (51-49) w¥olre (13,5 03l L
(52) alayl, u”uﬁ B9 2 sy o L_sl*-b—‘-w" slaY G5 &S >

1- extensional stiffness
2- bending stiffness
3- bending-extensional coupling stiffness

9 o leis 15 0,9 1394 AT (ORI Sl Swiye


www.sid.ir

UeD 9 (53w gd Y99S

oA i ya pdiae S e sl Subiae B9 sobal wbibles)l Jpuis

abayly g 08,5 (g3lw e Lol 104 Ly Y oS o dmbo diwgy pluw
R NIPOT e (59)

Mp%+Kpx =F (59)
Sy g ol (60) abaly 504 (59) dolae o Lo 25,5 5 laisos,9

_191_ _F1 -
%1 My
X=1.1, F = o (60)
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) el yes dlolee 5 atligi 1) (6,58 5 (o0)2 Lo Slo i Loz )0
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x =Ax + Bu
y=Cx+ Du (63)
3l duu 55 (6564) Loy, &g 4 ylgi o dy S¥olaa S5 Il o

&= [t _,J;*?C][q

nx1 n><1 W(t)
+ [—M;lrw —M; 11, C ) Lu(t) (64)
B=l"]= e e 9
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On><1 On><1
N —-M;1r, —Ms‘lrMca] (65)
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Onx I x
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B x = —_—
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