22-11 4oy 9 o leub d5 0,93 1394 H3T ¢y )3 Sailfo (wliie dlxo

9 3s rale dslinle =
—5; =

< . -EI. F—

OV o0 S0 (Swiigeo = & =

=L1\=

mme.modares.ac.ir T s

9 Job a3 3l oudiding <O 581930 (SBAlog b 51 o8 ks o Wi Jled S s
Qo

P28 o5 Loy Casla e sane Foul) ke sani

T iy ol (Sl pdige cid )] ol ) gl =1
2 <y oSl (Sl kg lolisl -2
s ey oSl (Sl pustige lalisl =3
ma.hamed@tabrizu.ac.ir 51666-14766 . sgdio cjops *

N Mo el
26 S ySlgs sl S g Lo Slos 10 g dutin gy o0 IS & baojlr Gl S5 )3 Rloe 5 S lsie 4 SyiSllgy slge 1304 fJ“;K 6}“2"”’ f’iu"
e g oo (siltinge 42 i diysn @b iy b 3o cpl 50 cplalis @)l (S s 3,Sles 5 (Bpae (5551 g2 o3b) e 1392’*')]’3’;9 2 :j,,i
oy p9> 423 & die @l 98 e 4By quslio (JyS (51 L by peS p Sl ol (2l S ySlg iy Slas 1304 531 culs » <)
Cuwdy (sl il Juol 51 g 43,5 bl (Jgin gl 25 (6095 b 2 e (Silode Cunlonds 485 a5 > (IS 69505 9 2lml 57l 4l
ly dlise oS 398 oo s wiamr (gjp0 Laalpd SYoleo 3 Slos LY IS 515 39y ol )3 Conl 00 odliwl ¢S > Voo (354 Jls Jyus
Sloe J58 5y (5500 bl (5lopSan 5 ol olnle @lg cipai a8 o Gloj b e (55y0 bl b g jlade Ao 4y ot Sl
92 4y (b g 9 adye (Jab (S, A slaoaiS J iS00 el plans CS ) CWolae 3 (2) ST Ge ge & :;l‘:‘ﬁ

b (6595 Jl gl 93 adye (dad By )0 Cls (b jiie (eSS (sl g WIS LS qw) )90 (B s SIS 0 (ugls
dog 3 Slas b duglie )0 295wl 5 dgioe (sl Jobo b odddings (sladlog 5,Sdes awoyp b (e30s (gilodnd 1> .Cunl 00 odliwl IS
ol o 00b lis Jlesl J S 5y ials )0 (gilwdigg g Ban mb e (il ¢ ol

Active vibration control of the clamped beam with length and location
optimized piezoelectric patches
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Piezoelectric materials are used as sensor and actuator in order to control the vibrations of
Received 11 April 2015 structures. Geometry and location of the piezoelectric sensors and actuators have a substantial
Accepted 10 June 2015

effect on the consumed electric energy and performance of the control system, therefore, in this
study by defining an appropriate cost function, an optimum length and location of the
piezoelectric actuator was determined in order to achieve a desirable decrease on vibration

Available Online 22 July 2015

Keywords: . . . . .

Acﬁyw\,e Control amplitude of a cantilever beam by using appropriate control energy. The standard quadratic
Piezoelectric function of beam displacement and control energy was used as the cost function. Mathematical
Optimization modeling was based on Euler Bernoulli beam theory and Hamilton's principle was used in order

Optimal Control to achieve the equations of motion. In this approach, the control voltage of actuator layer appears

in the boundary conditions of the problem, which turns it to a time varying boundary condition
problem. By defining special displacement functions and homogenizing the boundary conditions,
control voltage of the actuator appears as external excitement in the equations of motion. In the
current study, optimum LQR and LQG controllers were investigated and Kalman filter theory was
used in order to estimate the state variables. In numerical simulations, by investigating the
performance of optimized limited or unlimited patches in comparison with complete one, the
effective role of the objective function and optimization have been shown in decreasing applied
control voltage.
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