Doubly Bistable Cantilever with Magnetic Tunability for Energy Harvesting
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Vibrational energy harvesters with nonlinear | = 2}
response characteristics can mitigate the inherent Er_-r_::._._
narrowband harvesting limitation of linear N
harvesters. One such system is a bistable energy
harvester using piezoelectric transduction. “ e | , , — | © =
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The strain energy Iandscape of a bistable SyStem IS a dual pOtential well where — — Magnets are used in repu|sion at several gap
the two minima CorreSpond to the two stable states, and the local maximum is | | distances from the cantilever t|p in the
state to the other. It is shown that by reducing the height of the separation | 2 Energy E-

sweeps are done at controlled g levels as shown,
and the RMS power is used to evaluate the
harvester’s performance.
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maximum and tailoring the geometry of the wells using magnetic interactions

that the performance of the harvester can be improved in terms of peak power
and broad bandedness.
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The SyStem IS mOde”ed Separation [mm] | Max power at 1g and bandwidth | Max power at 2g and bandwidth | Max power at 3g and bandwidth
as 4d Slngle degree Of nomagnet |2.21 [mW] 1.6 Hz 1.84 [mW] 5.4 Hz 219 [mW] 8.2Hz
I il . 20 3.73%) 2H 19.58%) 4.8H 6.59%) 8H
freedom i rectilinear Vodo g The model was able to predict the natural | &5  [hamy a0 217 ke F1408%) 41
- " 10 (-66.27%) 2.4 Hz (+5.32%) 5.2Hz (+19.07%) 5.2 Hz
coordinates experiencing : o frqugncy of the harvester .Wlth adequgte S e 2 4003%) 26H0
base  excitation as |y = ysinat - X(t) — F (x) : precision.  Softening resulting from high
shown. The damplng — N #(2,2.1) fo rCing Ievels, and mag netic prOXimity WAS | Separation [mm] | Max power at 1g an bandwidth | Max power at 2g and bandwidth | Max power at 3g and bandwidth
raio ¢,  nonlinear [ﬁ/\/\/\/— m - successfully observed. The onset of snap- | oman 1% 24H S3a) 52K a2 561
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restoring function ¢ and 2 | , , th rough was predicted with reasonable 155 (22.19%) 3.4 Hz (+8.78%) 5.4 Hz (+11.00%) 5.8 Hz
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¢ 1. Natural Frequency is tunable

2. Power in increased with minimal cost of broad bandedness

3. Broad Bandedness can be increased by reducing peak power
4. Higher forcing levels call for narrower magnetic gaps
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