Mitigation of nonlinear vibrations with a digital
plezoelectric tuned vibration absorber
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This work presents an experimental realization of a digital piezoelectric vibration absorber. A piezoelectric transducer coupled to a structure
may convert a part of its mechanical energy into electrical energy. This energy can then be dissipated through an impedance, often called
shunt circuit. Depending on the complexity of the circuit and on the required parameters for its physical constituents, its practical realization
may be uneasy. A solution to circumvent these issues altogether Is to use a digital impedance. Owing to the flexibility offered by the digital
processing unit, almost any impedance can be synthesized, including nonlinear ones with arbitrary functional forms. In this work, the digital
Impedance Is used to realize a linear or nonlinear piezoelectric tuned vibration absorber to mitigate the resonance of a nonlinear structure.
The superior performance of the nonlinear absorber over its linear counterpart is demonstrated. Various nonlinear functional forms are also
tested in the absorber and illustrate the relevance of a principle of similarity (i.e. the same functional form should be used In the absorber
as that in the host structure) for performance.

The NPTVA Digital absorber

A nonlinear piezoelectric tuned vibration absorber (NPTVA)
[1] is a linear PTVA to which is purposely added a nonlinear
element such that equal peaks remain enforced in nonlinear
regimes of motion, thereby maintaining its vibration

The digital absorber [2] is composed of a microcontroller unit driving a current source and enables the
implementation of virtually any impedance.
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The experimental setup consists of a beam with a hardening nonlinear behavior The piezoelectric patches are shunted by circuits with =0.4N
covered with piezoelectric patches [3] coupled to the digital absorber. nonlinear capacitors having different functional forms. ]]:= 0.6N
Clearly, the absorber obeying a principle of similarity [4] is f: ?'gz
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* Digital absorbers form a flexible framework for the implementation of
nonlinear absorbers. Acknowledgements
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