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Context and motivations

e Vibration control with piezoelectric patches 0O e Limits observed with the resonant shunts
Piezoelectric patch - \
> Deformation of a patch = Displacement of electric charges . R > High inductance required = No practical passive solution
> Energy conversion followed by dissipation into resistors Elastic structure R > Sensitive and difficult tuning of multiresonant shunts
L
> Potentially light and passive control solution \ e Goal of the present study
R hunt =~ Ti R-shunt RL-shunt
> Resonant shunt ~ Tuned mass damper Ext. forcing > Propose a passive and broadband control strategy

Mutimodal coupling

e Modal coupling principle e Application to the piezoelectric control

> Two structures having the same modal propertes A > Involve a multimodal electrical network
> Similar boundary conditions and dispersion relations | ‘ ‘ e Questions

[ Network ? j > Which electrical network ?
> Multimodal tuned mass damping effect

> How to apply and model an electromechanical coupling ?

Control of longitudinal waves

e Discrete model of a rod and its electrical analogue o Experiments on a rod covered with 20 pairs of piezoelectric patches

> Experimental setup:
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e Unit cell of the coupled problem and its discrete electrical representation

- : S > Voltage measurement in the middle of the network: — exp. with a tuned network
v, > Transfer matrix formulation : 9 - exp. with a detuned network
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> Modal coupling condition ;| —— = —
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> Velocity measurement at the free end of therod: ~ [= exp. without network
" " i i ~20 | | — exp. with a tuned network
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777 ¢: 1 777 > Gonclusion = Validation of the multimodal damping strategy and the transfer matrix model

Control of transverse waves

e Discrete model of a beam and its electrical analogue e Models for standard passive components (under consideration)
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> Discretization and electromechanical analogy ) i i )
> Goupled problem = 8 x 8 transfer matrix A A é
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> Network involving ideal transformers oL @YYy -
A I . A > Parasitic effects: copper and iron losses (R. & R;), leakage and magnetizing inductances (L; & L.,)
> Modal coupling condition : L a2 Hope Voo| —— & G — | Vo
LC? m > Difficulties when selecting standard electrical components

Future work

Short-term Medium-term Long-term
Experimental validation of the multimodal damping for bending Extension of the strategy to the control of plates with a 2D network General formulation for the control of any mechanical structure
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