[EEBF « 188 - BHERRDIRE T BRI

Analysis of Vibro-Acoustic Characteristics of Structures
Embedding Piezoelectric Elements
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This paper presents the theoretical prediction method of vibro-acoustic properties of structures embedding piezoelectric
elements. This method is based on modal analysis combining vibratory structural features and piezoelectric effects. The
fluid loading effect due to surrounding structures takes acoustic radiation into consideration. The vibratory and acoustic
response of node-support transducer devices can be analyzed, for example. Calculated and measured results of electrically
induced vibration, emitted sound pressure, and the directivity patterns agree well. Properly adjusted, node-support
transducer can be applied to ultrasonic ranging as a height sensor enable the motion of high-speed craft to be controlled,
reducing self-noise induced by structural vibration. Height measurement results show the good linearity and accuracy
within an error of 0.04m.
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