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Design and prototype manufacturing of a smart flexible arm based on the wave absorbi
ng principle
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In this study, a wave absorbing technique, i.e. the technique which cancels the re
flection wave at the end point of the flexible thin structure, was investigated using piezoelectric films.
At first, a cantilever beam, which can be applied to the flexible rotating arm, was introduced as the con
trolled structural model. Then, a smart cantilever beam, on which appropriately shaped piezoelectric film
sensors and actuators were bonded, was manufactured. Theoretical analysis and experiments were performed a
nd it was shown that vibration control effects will be expected for broad band frequency range including s
everal vibrational modes. Furthermore, vibration control effects in the laboratory experiment showed good
agreement with those in the theoretical analysis when the excitation frequencies were low enough. It was a
Iso confirmed that it is difficult to apply the proposed method to the flexible rotation arms, since the i
nfluence of the inertial force cannot be neglected in the experiments.
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