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Fg. 1 the vibrating model of piezoelectric cantilever with base excitation
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Fig.2 time history (a) and Phase trajectory (b)
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Geometrical parameters of piezoelectric cantilever

Piezoelectric laminate properties

Substrate properties
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Table 1
Cantilever properties
Parameter Lengh ~ Width End mass  Thickness
Value 80mm  10mm Sg 0.23mm 3500

permittivity

Coupling

Density Thickness Density

coefficient dj

7500kg/m®>  -280 x10'2C/N  0.19mm  7500kg/m’
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NONLINEAR MODELING AND ANALYSIS OF PIEZOELECTIC
CANTILEVER ENERGY HARVESTER"

Cao Shugian'™'

Guo Kangkang'*?
(1. School of Mechanical Engineering, Tianjin University, Tianjin 300072, China )

(2. Tianjin Key Laboratory of Nonlinear Dynamics and Chaos Control, Tianjin 300072, China )
Abstract The electromechanical coupling model of cantilevered piezoelectric harvester was developed by consid-
ering the nonlinearities of piezoelectric material, based on Hamilton theory, Rayleigh-Ritz method, Fuler-Ber-
noulli beam theory and constant electrical field across the piezoelectric element. The response characteristics of
the system were investigated numerically, and the influences of piezoelectric material nonlinear coefficient on the
system response were analyzed. By exploring the nonlinear characteristics of the piezoelectric vibrator near the
resonant frequency, the nature of the multi-solutions and jump phenomena in the resonance region was revealed.

The results were verified experimentally. which provides a theoretical basis for the study of nonlinear mechanism

of piezoelectric power generation system.

Key words piezoelectric cantilever for power generation, nonlinearity, primary resonance, jump phenom-
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