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Negative Capacitance Piezoelectric Passive Control of Intelligent Structure

Shen Xing » Gui Xinjun
(State Key Laboratory of Mechanics and Control of Mechanical Structures,

Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract ;. To restrain the forced vibration of a mechanical structure, a piezoelectric patch is pasted on the
surface of the structure, and a resistance-negative capacitance shunted circuit is applied to piezoelectric
passive control, then a fine vibration control effect can be gained by means of a suitable choice of the
shunted circuit and its parameters. It is indicated by theoretical calculations and MATLAB simulation
that on the premise of meeting the stable condition, a resistance-negative capacitance series shunted cir-
cuit is appropriate for the vibration control in low-frequency region, and a fine control effect can be
gained when the resistance and the negative capacitance are a bit less. A resistance-negative capacitance
parallel shunted circuit is appropriate for the vibration control in high-frequency region, and a fine con-
trol effect can be gained when the resistance and the negative capacitance are a bit more. In addition, a
compensating circuit is designed. It can improve the conversion accuracy of negative capacitance and reduce
Miller effect in the high-frequency region in parallel with the negative capacitance conversion circuit.
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