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Introduction:
» Ambient vibration energy harvesters

@bient vibrations) ————211- Sources power densities ~ 10-100
uW/cm?

2- Acceleration (a) ~1 g

3- Frequency (f) < 1 kHz
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» Viscoelastic polymer =» Large strain High
Resonant frequency _ Power

Design, Fabrication and Characterization:

» Two geometries:

» Material pérameters:
1- Support: p=960 kg/m3, E= 3 GPa and v=0.44

2- Beam: p= 1150 kg/m3, E=E’+jE”(E=4.6 GPa and E’=0.1 GPa),
v=0.4

3- Tip-Mass: p,.= 4500 kg/m3, E, =3 GPa and v,_=0.4

» Dimensions parameters:
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Results and Discussions:

» Beam I—Ia}onic analysis to deduce
The resonant frequency l The quality flactor
()1 The undamped natural frequency O =
(f.) l [ /f N2
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\ Low resonant frequency Strain =4x Strain (e=30 pm)

Conclusions
» Resonating MEMS devices made of viscoelastic polymer have been simulated in harmonic analysis in COMSOL

» The geometry and the mechanical properties of microcantilevers have been optimized in COMSOL to obtain low

resonant frequency and large strain
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