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Abstract

Traditional energy harvesters are often of low efficiency due to very limited energy
harvesting bandwidth, which should also be enough close.to the-ambient excitation frequency.
To overcome this difficulty, some attempts can be seen=in the literature typically with the
purposes of either increasing the energy harvesting bandwidth with a harvester array, or
enhancing the energy harvesting bandwidth and peak with nonlinear coupling effect etc. This
paper presents an alternative way which can,achieve tuneable resonant frequency (from high
frequency to ultralow frequency) and improved energy harvesting bandwidth and peak
simultaneously by employing special structural benefits and advantageous displacement-
dependent nonlinear damping property. The proposed energy harvesting system employs a
lever systems combined with an, X-shape supporting structure and demonstrates very
adjustable stiffness and unique” honlinear damping characteristics which are very beneficial
for energy harvesting. At.is shown that the energy harvesting performance of the proposed
system is directly determined by several easy-to-tune structural parameters and also by the
relative displacement in a special nonlinear manner, which provides a great flexibility and/or
a unique tool for tuning-and improving energy harvesting efficiency via matching excitation
frequencies‘and covering a broader frequency band. This study potentially provides a new
insight into the design of energy harvesting systems by employing structural benefits and
geometricakbnonlinearities.
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