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Virtual Implementation Method of Piezoelectric Shunt Damping

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 virtual implementation method is proposed to emulate the effect of passive piezoelectric shunt damping.
A controller having a set of second — order dynamic equation and measurement equation is designed and the feed-
back structure according to the LR series shunt circuit is developed by using the governing equations of piezoelectric
shunt damping system, the set of equations does not represent any physical system, the inductor and the resistor on-
ly "exist" as numerical representations inside the controller, the closed - loop control system is stable or asymptoti-
cally stable. The virtual inipler’nentation method can both eliminate the need for large inductor and adjust circuit
component parameters online to adapt to environmental changes, therefore the two disadvantages of the physical pie-
zoelectric shunt damper are overcome, also the feedback gain can be adjusted to implement the a better vibration
contro] effect than the physical piezoelectric shunt dampef. The simulation results for a cantilever beam show the ef-
fectiveness of the virtual piezoelectric shunt damper for vibration suppression.

Key words: piezoelectric material c; piezoelectric shunt damping, ; shunt circuit; vibration control; virtual imple-

mentation



