REHETIEE 200168 FFEAOHTE pp.284~287 KSPE 013063

AU A (H[UW JIHALC), HYET(HMSU), ol HH™(HMEf, NEXMI&HTL)

Robust Control Simulation of a Composite Beam using Self-Sensing Actuators
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ABSTRACT

This paper presents the robust control simulation of a composite beam using self-sensing actuators{SSA). The
self-sensing actuator is a new concept for intelligent material, where a single piezoelectric element simultancously
functions as both a sensor and an actuator. In a practical implementation of the self-sensing actuator an electrical
bridge cireuit is used to measure strain. The circuil could provide significant information ahout strain in the element
if 1t were well-balanced. Our aim is design a robust controller which guaraniees that the performance of a
self-sensing actuator is robust apainst perturbation of the bridge balance and to confimm the advantages of this
technique, Simulation results show that the self~sensing actuator driven by the designed controller exbibits exceliont
performance in suppressing the vibration of a composite beam.
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Fig. 2 Configuration of a control sysiem

Table 1 Values of parameters

Parameter Value unit
L Length of beam 270 mm
b Width of beam 11 mm
t Thickness of beam 2.54 mm
in Thickness of piezo 0.4 mm
C,  Capacitance of controller 85 nF
C;  Capacilance of condenser 170 nl’
R,  Resistance 4.0 Ko
R: Resistance 20 Kg2

Fy Young's modulug of beam 0.3x%10" N/m*
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Fig 3 Block diagram of augmented plant
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Fig. 4 Gain plot of with & without contraller
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