N

N

Alternatives to external polarization source for dielectric
elastomer generators: electrets versus piezoelectric materials

Clara Lagomarsini, Giulia Lombardi, Claire Jean-Mistral, Alain Sylvestre

» To cite this version:

Clara Lagomarsini, Giulia Lombardi, Claire Jean-Mistral, Alain Sylvestre. Alternatives to external polariza-
tion source for dielectric elastomer generators: electrets versus piezoelectric materials. 7th international
conference on Electromechanically Active Polymer (EAP) transducers & artificial muscles (EUROEAP2017),
Jun 2017, Cartagéne, Spain. <hal-01551706)

HAL Id: hal-01551706
https://hal.science/hal-01551706v1

Submitted on 30 Jun 2017

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Au‘to'flizition
HAL Authorization


https://hal.science/hal-01551706v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

UNIVERSITE
' Grenoble
S Alpes

LaMCoS
e

EuroEAP 2017 A

&

International conference on Electromechanically Active
Polymer (EAP) transducers & artificial muscles

Cartagena (Spain), 6-7 June 2017 52

r e®®s : COMMUNAUTES
. ‘ : DE RECHERCHE
P : ACADEMIQUE @ ENERGIES

i Rhonellpes

e
=-
o
L

Poster ID:

Alternatives to external polarization source for dielectric elastomers
2.3.4 generators: electrets versus piezoelectric materials

Contact e-mail Clara Lagomarsini (1), Giulia Lombardi ?), Claire Jean-Mistral 3), Alain Sylvestre (1

clara.lagomarsini@gmail.com

(1) Univ. Grenoble Alpes, CNRS, Grenoble INP, G2Elab, Grenoble, France; (2) Dept. Of Electrical, Electronic And Information Engineering, University Of Bologna, Italy;
(3) Univ. Lyon, INSA Lyon, CNRS UMR 5259, LaMCoS, Villeurbanne, France

Abstract

Among the different technologies for kinetic energy harvesting, dielectric elastomers generators (DEGs) may represent a promising solution for supplying power to wearable low power
consumption sensors and devices. These electrostatic generators provide a low-cost and lightweight solution to harvest high electrical energy densities from the mechanical deformation of an
elastomeric membrane. The main disadvantage of these structures is the need of an external high voltage supply to perform the energetic cycle. In order to overcome this limitation and have
a completely autonomous energy scavenger, our research group has been working since 2012, on coupling dielectric elastomers with electret materials (i.e. insulator materials that can
hold a permanent electric charge over a long period of time). In the present work, a new hybrid solution for wearable energy harvesters based on DEG will be presented. This new
autonomous device is based on the combination of a DEG with a piezoelectric material, which is used as new polarization source for the DEG energetic cycle. The working principle and
the first results obtained on this new prototype are presented and a comparison between the two polarization solutions (electret and piezoelectric materials) is discussed.

State of the art Experimental results

* An uni-axial deformation A equal to 50% was imposed to the
device with a mechanical test bench
 The deformation frequency was set to 1 Hz, corresponding to
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* POLARIZATION SOURCE for the DEG energetic cycle represented by a PIEZOELECTRIC BUZZER which is located in the lower part of
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