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My +Cq +Kq + HQ =f(t) (1) Fig. 1 Schematic of a cantilever beam with

emulated piezoelectric switching shunt circuit
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Fig.2 Pulse responses of the modal coordinates and system Fig.3 Pulse responses of the modal coordinates and system
resetting virtual switching control ( the first mode is controlled ) for passive control (the first mode is controlled)
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A Nonlinear Controller Design of Smart Piezoelectric Structure

LI Ning', CHENG Li’

( 1. Science Institute, Air Force Engineering University, Xi’an, 710051, China; 2. Engineering Institute, Air
Force Engineering University, Xi'an, 710038, China)

Abstract : A design method of a nonlinear vibration controller for smart piezoelectric structures is proposed based on
resetting differential equations. A nonlinear vibration controller which fulfils the Lyapunov stability is worked out by
emulating the effect of the switching system with piezoelectric shunt damping. A dynamical model of the plant and
the control algorithm of the controller are developed, the inductor, the resistor and the switching action in the emu—
lated circuit only "exist" as numerical representations inside the controller. The controller overcomes the disadvan-
tages of the passive piezoelectric shunt damping technique, eliminates the need for a large physical inductor and has
less sensitive to environmental changes. The simulation results for a cantilever beam show that the controller can
suppress the structural vibration of controlled mode effectively and also has a certain contribution to vibration sup—
pression for the other modes.
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