N
N

N

HAL

open science

Ultra shear force generation using locally resonant
metamaterial
Mondher Ouari, Matthieu Guédra, Anis Kaci, Frédéric Giraud, Christophe
Giraud-Audine, Matthieu Rupin

» To cite this version:

Mondher Quari, Matthieu Guédra, Anis Kaci, Frédéric Giraud, Christophe Giraud-Audine, et al..
Ultra shear force generation using locally resonant metamaterial. Eurohaptics 2024, Jul 2024, Lille,

France. hal-04770798v2

HAL Id: hal-04770798
https://hal.science/hal-04770798v2

Submitted on 15 Nov 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

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


https://hal.science/hal-04770798v2
https://hal.archives-ouvertes.fr

(1IL Université i VIBRA ©)
& olfie™ aul=eP  iRCica - JBR Qnr

Ultra shear force generation using locally resonant metamaterial

Mondher Ouaril, Matthieu Guedra?, Anis Kaci?, Frederic Giraud?, Christophe Giraud-Audine! , Matthieu Rupin?
1- Univ. Lille, Arts et Métiers Institute of Technology, Centrale Lille, Junia, ULR 2697 -L2EP, F-59000 Lille, France
2- Vibra Nova,75 avenue Gabriel Péri, 38400 Saint-Martin-d’Heéres, France

J
\

N\

Introduction
* Traditional haptic feedback produces unwanted noise and is incapable of conveying complex information.
* Solutions based on rapid friction changes from ultrasonic waves or using ultra shear forces have limitations, especially on

large plates.
* Novel solution using locally resonant media, enabling matching of vibration modes on large plates for effective haptic
feedback without noise.
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(" Locally resonant medium )

* Prototype consists of a touchscreen bonded with an aluminum plate, actuated from the back face by piezoelectric
element. The touchscreen is modelled as plastic layer that will mimic an OLED display with elastic damping.

* The locally resonant microstructure is malde of several equally spaced unit cells embedded in the ?Iuminum plate.
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Experimental prototype

* For the prototype, we used an aluminum plate measuring 110x75 mm, with the same thickness as previous model. The
microstructure is embedded within part of the plate.

* The selected dimensions enable the excitation of two localized modes using two independent sets of actuators:
= Set1 :actuate a bending mode Bending mode : 91.89 Khz
= Set 2 : actuate a longitudinal mode

* The bending mode also causes in-plane vibrations,
which may not be ideal for the application.
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Conclusion/Perspectives

* A prototype capable of localizing two vibration modes, a bending mode, and a longitudinal mode, on the same zone of a
large plate was developed.

* Further work is needed to control the phase shift and generate Ultra shear force.
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