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Abstract: This study proposes a piezoelectric vibration energy harvester composed of two diagonally segmented
energy harvesting units. An auxiliary structural unit is attached to the tip of a host structural unit cantilevered to a
vibrating base, where the two components have beam axes in opposite directions from each other and matched short-
circuit resonant frequencies. Contrary to the usual observations in two resonant frequency-matched structures, the
proposed structure shows little eigenfrequency separation and yields a mode sequence change between the first two
modes. These lead to maximum power generation around a specific frequency. By using commercial finite element
software, it is shown that the magnitude of the output power from the proposed vibration energy harvester can be
substantially improved in comparison with those from conventional cantilevered energy harvesters with the same
footprint area and magnitude of a tip mass.
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Fig. 1 (a) Piezoelectric vibration energy harvester with
an added equivalent mass-spring unit and (b) its
typical frequency response of output power at
optimal impedance for various values of tip mass
ratio
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Fig. 3 (a) Component units (host and auxiliary) with the
geometric dimensions shown in millimeters and
(b) the proposed assembled piezoelectric vibration
energy harvester
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Table 1 Eigenfrequencies of the design shown in Fig. 4
corresponding to each electrical state (unit: Hz)
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Fig. 5 (a) Electrical output voltage and (b) power of each
unit in stand-alone operations
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Table 2 FEigenfrequencies of an adjusted design
corresponding to each electrical state (unit:

Hz)
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Fig. 7 Power outputs from the (a) host unit and (b)
auxiliary unit of the proposed vibration energy
harvester (adjusted): solid and dotted lines are
maximum and minimum values, respectively
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Fig. 8 (a) Rectangular and triangular-type vibration
energy harvesters in comparison and (b) their
electrical outputs
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