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Active Wave Control of a Flexible Using Wave Filters

Hiroyuki IWAMOTO *!, Nobuo TANAKA **

ABSTRACT : This report is a review of active wave control of a flexible beam the author has proposed for

the last ten years. Conventional active vibration control methods encounter difficulties when the control

target is a distributed parameter system which has an infinite number of vibration modes. Active wave

control can overcome this problem; however, the conventional active wave control based on feedforward

technique had two drawbacks. First, the conventional point-sensors-based wave filter cannot accurately

work in the vibration field where the effect of evanescent waves is not negligible. Second, any kind of smart

wave filtering method had not been established To cope with these problems, the authors proposed two

types of the wave filter. The brief review about them 1s described in this report, and it 1s clarified that the

proposed methods cope with the problems described above from the numerical and experimental point of

View.
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Table 1. Parameters of a flexible beam
Length Width Thickness

1.105m 4.5 em 1.5 mm

Density Young’s modulus Material
2770 kg/m? 7.4x10' N/m? Duralumin
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Figure 2. Schematic diagram of an adaptive wave
control system for a flexible beam based
on the point-sensor-based wave filter
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Figure 3. Experimental results of dynamic compliance

at x=1.02 with (---) and without (—)
reflected wave control
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Figure 4. Experimental results of envelope of
displacement distribution without control
around the 3rd modal frequency
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Figure 5. Experimental results of envelope of
displacement distribution with reflected
wave control around the 3rd modal frequency
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Figure 6. Experimental results of envelope of
displacement distribution with transmitted
wave control around the 3rd modal frequency
when measurement point is 4=0.85
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Figure 7. One-dimensional distributed parameter

PVDF sensor shaped in the width direction
and placed along x-axis
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Figure 8. Schematic diagram of a wave filter using
smart sensors
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ouput of the wave filter designed at the
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Figure 12. Schematic diagram of an adaptive wave
control system for a flexible beam based on
the smart-sensor-based wave filter
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