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Study on the Characteristics of Trapezoidal Cantilever
Piezoelectric Energy Harvester

TAN Yangkang., GAO Shiqiao, ZHANG Guangyi
(State Key Lab. of Explosion Science and Technology, Beijing Institute of Technology. Beijing 100081, China)

Abstract; The rectangular cantilever structure is widely used in conventional cantilever piezoelectric energy har-
vester, due to the width of the piezoelectric plate is constant, the utilization efficiency of the piezoelectric material is
limited. A trapezoidal cantilever structure is designed in this paper, in which the cantilever and the piezoelectric lay-
er adhering to it is designed to be trapezoidal. The width of piezoelectric layer is gradually narrowed along the beam
length direction. The designed structure is analyzed by the means of theoretical analysis, simulation and experiment.
And at the same time a comparison between rectangular cantilever piezoelectric energy harvester and trapezoidal can-
tilever piezoelectric energy harvester has been performed. The result shows that under resonant state, the stress dis-
tribution in trapezoidal piezoelectric layer is more uniform than that in the rectangular piezoelectric layer and trape-
zoidal cantilever piezoelectric energy harvester has a higher output voltage.

Key words: piezoelectric energy harvester; rectangular cantilever; trapezoidal cantilever; equivalent stiffness;

stress distribution; output voltage
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