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Etat de I’art — Haptique de Surface Localisé — Méthodes
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Etat de I’art — Haptique de Surface Localisé — Méthodes
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Contributions de la these « Confinement of Vibrations for Localized Surface Haptics »
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Fonctionnement d’un actionneur piézoélectrique

v‘ﬂ

Pin force model [Giurgiutiu, 2014]



Réflexions sur les milieux de propagation
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Figure 4.1: Simulation of a 75 x 75 x 0.7 mm? glass plate excited with a square piezoelectric actuator in
its center. The first resonance is around 580 Hz. (a) Before the first resonance, we have an evanescent
behavior. (b) After the first mode, propagation occurs and we have a uniform distribution of vibration
energy across the surface.
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Réflexions sur les milieux de propagation

150
2
. 2 D T E 125 -

wr=2 15\ 2 z Sy
o -
< 75 1.0 kHz —
T 50+ 2.0 kHz —
= kHz —

251 50 etz =
L} | | I |
0.25 0.50 0.75 1.00 1.25 1.50 1.75
© Thickness h in mm
o
Lg / @ Carbon fiber gefnforced plastic
= N
|h W 150- Z

9 o
= v o @ Titanium alloys
=] A N\
E @ Aluminium/Glasgs s kHz
" 50 - . 0.AkHz —
o
S & Polypropylene : . :
>? 1000 2000 3000 4000 5000

Mass density p in kg/m?

Figure 4.2: Abacus. Upper: First mode frequency abacus of a glass plate depending on its geometrical
properties. Lower: First mode frequency abacus of a 75 x 75 x 0.7 mm?® plate depending on its material

properties (v = 0.3).
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Réflexions sur les milieux de propagation
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Figure 4.1: Simulation of a 75 x 75 x 0.7 mm? glass plate excited with a square piezoelectric actuator in
its center. The first resonance is around 580 Hz. (a) Before the first resonance, we have an evanescent
behavior. (b) After the first mode, propagation occurs and we have a uniform distribution of vibration

energy across the surface.
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Figure 4.2: Abacus. Upper: First mode frequency abacus of a glass plate depending on its geometrical
properties. Lower: First mode frequency abacus of a 75 x 75 x 0.7 mm? plate depending on its material
properties (v =0.3).
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Confinement des Vibrations
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Confinement des Vibrations dans les Guides d’Ondes — Frequence de Coupure f,
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Confinement des Vibrations dans les Guides d’Ondes — Expérimentation
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Confinement des Vibrations dans les Guides d’Ondes — Expérimentation

Bouton (phase d’appui) [Kim & Lee, 2013]
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Confinement des Vibrations dans les Guides d’Ondes — Expérimentation
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Confinement des Vibrations sur Surfaces Etendues - Principe

ANVANRYA

u(x + L) = u(x)e!
[Mead, 1986] |/t = Wy + J 4
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4.0 9.0 159 247 356 48.4 63.3 80.1 98.8
Frequency in kHz




E Confinement des Vibrations sur Surfaces Etendues — Etude fréguentielle étendue
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Fréquences non-rayonnantes — Principe
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