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RESEARCH:
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DYNAMIC VIBRATION ABSORBER (DVA
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ON-SITE VISITS
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PROBLEM CONVENTIONAL DVA

— Sensitive to only 1 frequency
1. Shifting vibration frequency?
2. Multiple vibration frequencies?
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PROBLEM CONVENTIONAL DVA

— Sensitive to only 1 frequency
1. Shifting vibration frequency?
2. Multiple vibration frequencies?
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PROBLEM CONVENTIONAL DVA

— Sensitive to only 1 frequency
1. Shifting vibration frequency?
2. Multiple vibration frequencies? Ay sin(27 fit + ¢1) + Ag sin(27 fot + ¢2)
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ADD LINEAR DYNAMIC VIBRATION ABSORBER
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PROBLEM CONVENTIONAL DVA
1/ ka

— Reason: Hooke’s law fn,DvaA = 520/
— Nonlinear DVA: Nonlinear energy sink
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CONTENT

— Resonance Capture Cascade (Transient Load)
— Practical realization

— Harmonic load: Hardening

— Harmonic load: Softening

— Piezoelectrical NES
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NONLINEAR ENERGY SINK (NES

— Resonance capture cascade (RCC):

— NES self-tunes to . /\}\/J\/\NW\/\/\/\/\/W*

frequencies %

— Both frequencies
damped
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NONLINEAR ENERGY SINK

Conventional DVA
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SOFTENING SPRING
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TIME SIMULATION HARDENING STIFENESS

Physical vibrations x1 Relative absorber Wavelet absorber
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TIME SIMULATION SOFTENING STIFENESS:
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Modal vibrations

Dekemele, K., Habib, G. Inverted resonance capture cascade: modal interactions of a
nonlinear energy sink with softening stiffness. Nonlinear Dyn 111,9839-9861 (2023).
https://doi.org/10.1007/s11071-023-08423-9
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CONTENT

— Resonance Capture Cascade (Transient Load)
— Practical realization

— Harmonic load: Hardening

— Harmonic load: Softening

— Piezoelectrical NES
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NES REALIZATION: GHENT UNIVERSITY

Mechanism Result

Stiffness characteristic
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N ES REALIZATI ON Implementation

Mechanism Realization
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NES REALIZATION: EXPERIMENT
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NES REALIZATION: EXPERIMENT

Without NES With NES
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NES REALIZATION: EXPERIMENT HARMONIC
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NES REALIZATION: TORSIONAL PLANT
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NES REALIZATION: TORSIONAL PLANT
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CONTENT

— Resonance Capture Cascade (Transient Load)
— Practical realization

— Harmonic load: Hardening

— Harmonic load: Softening

— Piezoelectrical NES
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Kevin Dekemele, Tailored nonlinear stiffness and geometric damping: Applied to a bistable
F O I 2 C E D I 2 E S P O N S E vibration absorber, International Journal of Non-Linear Mechanics, 2023,

https://doi.org/10.1016/j.ijnonlinmec.2023.104548.
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QUASI-PERIODIC VIBRATIONS
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QUASI-PERIODIC VIBRATIONS
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CONTENT

— Resonance Capture Cascade (Transient Load)
— Practical realization

— Harmonic load: Hardening

— Harmonic load: Softening

— Piezoelectrical NES
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SOFTENING NONLINEAR ENERGY SINK
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TIME SIGNALS: QUASI PERIODIC
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HARDENING VS SOFTENING: WHO'S BETTER?
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FORCE RANGE INDEX
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CONTENT

— Resonance Capture Cascade (Transient Load)
— Practical realization

— Harmonic load: Hardening

— Harmonic load: Softening

— Piezoelectrical NES
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PIEZOELECTRICAL NES A\ S Metiors
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CIRCUIT NONLINEAR
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MEASUREMENT AND THEORY
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SATURATION: EXPERIMENT
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