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Optimization of an energy recycling semiactive vibration suppression technique
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A method to optimize the configuration and combination of piezoelectric
transducers and inductors for the synchronized-switch-damping-on-an-inductor (SSDI) technique was
established and demonstrated. The technique suppresses structural vibrations by inverting the
polarity of the voltage in a piezoelectric transducer by using a switched inductive shunt circuit at

each displacement extremum. The performance of SSDI depends on the impedances of the transducer and
the inductor. For this study, mathematical models of the impedances of transducers and inductors
for this inversion phenomenon were formulated based on experiments with various transducers and
inductors. Using these models, the optimal configuration of piezoelectric transducers and that of
the inductors were analytically obtained. The optimal mass budget allocation for the transducers and
inductors was also formulated. Examples of optimization, involving an increase in performance by a
factor of 4, were presented.
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