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Fig.1 A cantilever beam model with double actuators
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Fig.2 Response curves for different actuator layouts
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Tablel Basic parameters of cantilever beam and piezoelectric patch

Cantilever beam Piezoelectric patch
Length, [, (m) 1 Length, [, (m) 0.1
Width, b, (m) 0.02 Width, b, (m) 0.02
Thickness, h, (m) 0.004 Thickness, A, (m) 0.0005
Modulus of elasticity, £, (GPa) 200 Modulus of elasticity, £, (GPa) 63
Density, p (kg/m?) 7800 Electromechanical coupling coefficient, dy, (m/V) 1.2x1071°
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STUDY ON VIBRATION CONTROL OF A FLEXIBLE
CANTILEVER BEAM WITH DIFFERENT ACTUATOR LAYOUTS
AND TIME DELAYS *

Zhang Bo
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Li Yinghui

(School of Mechanics and Engineering , Southwest Jiaotong University , Chengdu 610031, China )

Abstract

Multiple piezoelectric actuators may be used due to the fact that performance of a single piezoelectric actua-

tor sometimes has limitations. This paper studies the delayed vibration control of a flexible cantilever beam with double

piezoelectric actuators. First, without considering the time delay in the control loop, it is observed that double actuators

can achieve the same vibration control effect even though the actuator distribution is different. In this case, the input

voltages of the two actuators are linearly related, and the slope of the linear relation is determined by the actuator distri-

bution. Then, in the presence of time delay, we prove that by using a piecewise delayed state feedback, the same control

performance can still be achieved when the actuator distribution as well as the time delay of the control loop is different.
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