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Tab. 1 System properties of flexible beam, actuator and sensor
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Fig. 8 Experiment results for single-frequency sine-signal
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Fig. 9 Experiment results for single-frequency sine-signal persistent excitation
2)
D
, / . /

(1]

2015:54-55.

[M]. : ,

[2] SUTCLIFFE SG C.EATWELL G P,HUTCHINS S M.



. 421 -

[3]

(4]

(5]

(6]

(7]

(8]

[9]

Active control of vibration M]. New York: Academic
Press,1996:1209-1221.

CLARK R L, SAUNDERS W R, GIBBS G P, et al.
Adaptive structures:dynamics and control[ J]. Journal of
the Acoustical Society of America, 2001, 109 (2); 443-
444,

NING H H. Optimal number and placements of piezoelectric
patch actuators in structural active vibration control[ J].
Engineering Computations; Int ] for Computer-Aided
Engineering,2004,21(6) :651-665.

KIM T W, KIM ] H. Optimal distribution of an active
layer for transient vibration control of a flexible plate[ J].
Smart Materials & Structures,2005,14(5):904.
KUMAR K R,NARAYANAN 8. The optimal location of
piezoelectric actuators and sensors for vibration control of
plates [ J]. Smart Materials & Structures, 2007, 16
(6):2680.

WANG Q, WANG C M. Optimal placement and size of
piezoelectric patches on beams from the controllability
perspectivel J J. Smart Materials &. Structures, 2000, 9
(4):558.

QIU Z C.ZHANG X M,WU H X.et al. Optimal placement
and active vibration control for piezoelectric smart flexible
cantilever plate[ C] // Intelligent Control and Automation,
2006. WCICA 2006. New York:IEEE,2006.:521-543.

s ’ s

[Jl. ( ),2015,49(5):

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

841-847.
CHEN S T,FAN Y H,LEE A C. Effective active damping
design for suppression of vibration in flexible systems
via dislocated sensor/actuator positioning [ J ]. Jsme
International Journal, Ser C:Dynamics Control Robotics
Design & Manufacturing,1994,37(2) :252-259.
[D].
,2007 . 37-44.
[D].
,2009:109-111.
Ll ,2017, 36

(16):18-25.

. ; . 1.
( )+2004(9) :79-83
PID

[J7. , 2017,

’ ’ ’

35(1) . 74-81.

CHANG T K,SPOWAGE A,CHAN K Y. Review of
control and sensor system of flexible manipulator[ ]J].
Journal of Intelligent & Robotic Systems,2015,77(1):
187-213.

’ ’ ’

[Jl. ,2017,30¢1) :110-117.
. . . PLD,
[1]. ,2014,29(9) .,
2091-2096

Optimal configuration of sensors/actuators and active vibration

control of a piezoelectric flexible beam

KANG Jianyun,BI Guo*

(School of Aerospace Engineering, Xiamen University, Xiamen 361102, China)

Abstract : Optimal configurations of sensors/actuators and active vibration control of a piezoelectric flexible beam system are

presented in this paper. Using the Euler-Bernoulli cantilever beam as the model, we have derived the dynamic governing equation of

the system, and have developed the state space expression of the dynamic system. In terms of the value of sensors/actuators

equivalents modal contribution, we provide target functions of H; norms about modal weights. Based on the same position, the

optimization of sensor/actuator is studied using the genetic algorithm, and the optimization position is identified. A sensor and

actuator are attached in the optimization position. A fuzzy logical controller is established. With the fuzzy control method, with the

situation of free attenuation and persistent excitation,an experimental study is performed on the active vibration control of flexible

cantilever beams. Experimental results show that elastic vibrations of free attenuation and persistent excitation are effectively

suppressed using the fuzzy controller. Consequently, the proposed method of optimal configuration and fuzzy control proves feasible

and effective.

Keywords : piezoelectric flexible beam; sensor/actuator; genetic algorithm; fuzzy-control



