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ABSTRACT

A new three-dimensional thin shell element for the structure containing an integrated distributed piezoelectric
sensor and actuator is proposed. A finite element formulation for the static response of the sheli with
piezoelectric sensor/actuator is derived. The assumed strain formulation and the bubble function improves the
performance of the shell element. The verification through the calculation of the static response for the
piezoelectic bimorph beam shows that the results agree with those from the theoretical analysis very well.
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Fig.2 Piezoelectirc PVDF Bimorph Beam
Table 1 Material Propoeries of PVDF

Property Value
Young's Modulus (E) 20x10°  N/m’
Poisson Ratio (¥ ) 0.29
Dielectirc Coefficient (da) 22x10" C/N
Piezoelectric Constant (en) 46x10% C/m’
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Fig.3 Sensor Output and Strain
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Fig.4 Deflection by Actuator
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