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Working principle under harmonic excitation

High amplitude Isola limits the performance of NES
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A nonlinear energy sink with nonlinear damping

Adimensional equation of motion

¥ +x+20% + e(uw + kw3 + Aw?w) = G cos(wt) %

e(X —w — uw — kw3 — Aw?w)

Nonlinear damping oK1
€ : mass ratio

Objectives :

* Describe the dynamical behavior
* Propose a tuning methodology

* Quantify the effect of nonlinear damping
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Theoretical analysis using MS/HBM(]
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[1] Luongo, A., Zulli, D. (2012). Dynamic analysis of externally excited NES-controlled systems
via a mixed Multiple Scale/Harmonic Balance algorithm. Nonlinear Dynamics



Theoretical analysis using MS/HBM(]
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Theoretical analysis using MS/HBM(]
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Activation threshold of SMR
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SMR triggered by grazing flow
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SMR ftriggered by grazing flow

Only SMR possible




Singularity theoryi?:3] : a usefull tool to detect DRC

The isola singularity
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[2] M. Golubitsky, D. Schaeffer, Singularities and groups in bifurcation theory
[3] I. Cirillo, G. Habbib, K. Kerschen, R. Sepulchre, Analysis and design of nonlinear resonances via singularity theory



All DRC are not problematic!
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A simple design procedure

Given a maximal allowed vibration amplitude A of the primary system,

what are the parameters of the NES that maximize the dynamic range? 1
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Numerical validation of the design procedure
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Conclusion

A Nonlinear Energy Sink with nonlinear damping

Tuning procedure based on theoretical developments

Perspectives

Experimental validation

More realistic model of FOWT



How does the parameters of the NES affects the SIM?
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