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Abstract

We consider nonlinear targeted energy transfer (TET) phenomena and their applications in vibration engineering. By TET we
denote passive, nearly one-way transfer of vibration or shock energy from a primary excited or self-excited system to a set of local
dissipative strongly nonlinear attachments where this energy is spatially confined and locally dissipated without 'spreading back' to
the primary system. These attachments then act, in essence, as passive broadband boundary controllers or passive nonlinear energy
sinks. After presenting some basic theoretical concepts related to TET and the associated phenomenon of nonlinear resonance
capture, we will provide applications to passive aeroelastic instability suppression of rigid wings in subsonic and transonic flow
regimes, passive blast and seismic mitigation designs, control of vortex-induced vibrations, and vibration energy harvesting. If
time permits, we will briefly discuss related applications in the field of ordered granular media, which due to the complete absence
of linear acoustics can be characterized as ‘sonic vacua’. We will show how nonlinear resonance and anti-resonance phenomena in
these systems can be employed in designs of granular media as effective shock mitigators and in developing new classes of
strongly nonlinear and adaptive acoustic metamaterials.
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