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Resonance Tuning for Vibration Energy Scavenging  EliS. Leland, Paul K. Wright

Compressive Axial Preload E)Zpands the Usable Range of
Piezoelectric Generators

Vision
To develop vibration energy scavenging

devices that can be adjusted to generate useful Q u eSt| O N S

amounts of power from a variety of vibration
sources with differing peak frequencies.
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Conventional designs work best at a single frequency...

Research

» Can the resonance frequency of a piezoelectric

By contrast, most vibration energy scavenging vibration energy scavenger be altered using
devices can only operate effectively using compressive axial preload?

vibrations that precisely match a device’s * How much power is generated by a
resonance frequency. piezoelectric energy scavenger whose

The development of variable-frequency energy resonance frequency has been thus altered?
scavenging technology is vital to designing a * How can a resistive load be used to optimize
suitable power source for wireless sensor such a generator’s power output?
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* 50-90% of initial power

* A custom-fabricated steel vise was used to
apply compressive prgloqd to a simply- vl e SRS
supported piezoelectric bimorph
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* Resonance frequency for each level of preload : unity gain
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power from non-tunable
» Optimal power output was determined by generator
varying load resistance
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