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Research on Piezoelectric Cantilever Beam for Load Power

LI Xia, DONG Yadong, TIAN Haigang, ZHANG Weiwei
(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to maximize the use of piezoelectric cantilever beam generator for collecting environmental vi-
bration energy and ensure that the piezoelectric cantilever beam external load can work properly based on the princi-
ple of circuit load impedance matching, it is necessary to study the effect of the structure parameters of the piezoe-
lectric cantilever beam on its optimal output power and the corresponding external load matching resistance. In this
paper, the influences of the length. thickness, width and mass quality of the substrate and the piezoelectric ceramic
piece on the optimal output power of the piezoelectric cantilever beam and the corresponding load matching resistance
are studied by means of piezoelectric circuit analysis. The results show that the external load matching resistance of
the piezoelectric cantilever beam can be increased significantly with the increase of the length of the substrate, the
thickness of the piezoelectric ceramic piece and the quality of the mass within a certain range. and the external load
matching resistance of piezoelectric cantilever beam can be reduced significantly with the increase of the thickness of
the substrate, the length of the piezoelectric ceramic piece and the width of the piezoelectric ceramic piece. With the
increase of the length of the substrate, the width and length of the piezoelectric ceramic piece, and the quality of the
mass, the output power of the piezoelectric cantilever beam is improved significantly, the width of the substrate has
no effect on the output power of the piezoelectric cantilever beam, with the thickness of the piezoelectric ceramic
piece increasing, the optimum power of the piezoelectric cantilever beam increased first and then decreased, and
there is a maximum optimal output power.
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