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Research on Characteristics of Variable Thickness Cantilever Beam
Piezoelectric Energy Harvester

ZHANG Yan, MA Xin, WAN Jie’, SUN Haodong, LI Qi
(College of Mechanical and Vehicle Engineering, Changchun University, Changchun 130022, China)

Abstract: To improve the power generation performance of the beam-type piezoelectric energy harvester,
the energy harvesting characteristics of the variable thickness cantilever beam type piezoelectric energy har-
vester were studied. In finite element simulation, a local coordinate system is introduced to ensure the
change of polarization direction of the piezoelectric layer when the thickness changes. Through simulation,
the power generation performance of inverted conical, conical, and equal-section beam piezoelectric har-
vesters with the same length was compared. At the same time, the influence of the width ratio and the
thickness ratio on the power generation performance of the energy harvester structure was studied. The
research results indicate that inverted conical beam piezoelectric energy harvesters have better power gen-
eration performance, compared to equal-section and conical beam piezoelectric energy harvesters. When
the size of the free end is constant, the smaller the width and thickness of the fixed end, the lower the

first-order natural frequency of the piezoelectric energy harvester and the greater the power generation.
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Among them, the thickness variation has a greater impact on the first-order natural frequency and power

generation voltage of the cantilever beam piezoelectric energy harvester.

This study contributes to the

structural design research of beam-type piezoelectric energy harvesters to meet the self-powering needs of

low-power electronic products and micro remote sensing/implant monitoring systems.

Key words: piezoelectric energy harvester; variable thickness cantilever beam; reverse taper; polarization

direction; power generation performance
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Fig.1 Schematic diagram of inverted conical cantilever beam
piezoelectric energy harvester structure
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Fig.2 Schematic diagram of 3D solid mesh division for finite

element model
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direction deviation
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Fig. 4 Three types of piezoelectric energy harvesters with

different structures
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Fig. 6 Width ratio with first-order natural frequency and

voltage line diagram
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voltage line diagram
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Fig. 10 First-order natural frequency and voltage line

diagram of inverted cone beam and cone beam
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