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Abstract : Broadband energy harvesting has become one of the international research hotspots of vibration energy
harvesting. A multi-stable energy harvester based on double-ring permanent magnets is proposed. A mathematical model of
magnetic force of the double-ring permanent magnets is established by using the Coulomb model. The influence of the
parameters of the outer ring on the potential energy function is analyzed. The parameter range of the outer ring when the
energy harvester changes from single stable, bi-stable to tri-stable state is determined. The dynamic response and voltage
output characteristics of the energy harvester under different excitation acceleration amplitudes and frequencies in the bi-
stable and tri-stable states are analyzed through numerical simulation. The result shows that the states of the multi-stable
energy harvester based on the double-ring permanent magnets can be adjusted by changing outer ring parameters. The
energy harvesting bandwidth in the tri-stable state is much better than that in the bi-stable state, and the voltage output
amplitude of the energy harvest in the tri-stable state is also better than that of the energy harvester in the bi-stable state.
Finally, the vibration suppression efficiencies of different steady-state energy harvesters are compared. The results show that
the energy harvester has the best vibration absorption effect when it is in the tri-stable state.
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