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Vibration Control of a Cantilever Beam using Piezolectric Actuator and H_ Theory
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The objective of this study is to present a method for the active vibration control of flexible
elastic structures. As a simple model, we use a cantilever beam with a mass at the free end and two
piezoelectric devices at the fixed end used as actuators. Its natural frequencies are calculated by
using the transform matrix method and then mode coordinate is introduced to obtain state equations
of this control system. A robust controller is designed for suppressing vibration of the cantilever
beam by H ., control theory. Simulation and experiment were carried out and these results were
compared with that of the LOR control. It is found that the robust stability and the nominal
performance were satisfied and an excellent control effect was obtained by H,, control. The usefulness
of the proposed control technique is verified by simulation and experiment.
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Fig.2 Block Diagram of Closed-loop System
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Fig.3 Diagram of Experiment Setup

Table 1 Physical Parameters of Test Model

Beam Piezoelectric Actuator
L 200 mm Type | NLA—axbx{
H 2.0 mm a 10 mm
B 2.4 mm b 10 mm
E 68.6 GPa £ 54 mm
p | 2.7x10%kg/m3 Ly, 15 mm
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Table 2 Frequencies of Test Model

Frequencies (Hz)
Mode | Theory | Experiment
1st 10.6 10.5
2nd 196.6 195.5
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Fig.7 Nominal Performance
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(b) Time Response of Control Input
Fig.10 Ho, Control Effect on Simulation
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Fig.11 H Control Effect on Experiment
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Fig.12 LQR Control Effect on Simulation
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Fig.13 LQR Control Effect on Experiment
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