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Dynamic characteristics of a nonlinear wideband energy harvester
based on piezoelectric material

LIU Jiuzhou', ZHANG Feng-ling”*, XIN Jian-giang', WANG Run', DONG Yongpeng"', QU Qiang'
(1. China Academy of Launch Vehicle Technology, Beijing 100076, China; 2. Liaoning Key Laboratory of Advanced Measure-
ment and Test Technology for Aviation Propulsion System, Shenyang Aerospace University, Shenyang 110136, China;

3. School of Energy and Power Engineering, Beihang University, Beijing 100191, China;

4. School of Material Science and Engineering, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: A nonlinear wideband energy harvester based on the synchronized switch circuit is proposed. The forced response of the
nonlinear energy harvesting system in frequency domain is obtained by the multi-harmonic balance method (MHBM), and stability
of the system is analyzed by the Hill's method. The results show that, although the highest performance of energy harvesting will
be reduced with decreasing of the capacitance ratio of the SSHNC, the effective working bandwidth will be widened. With the in-
creasing of the stiffness of secondary beams and the decreasing of the initial gap between secondary beams and the main beam, the
effective working bandwidth of the energy harvesting system will be greatly broadened, but the output power near the formant will
be reduced. The key parameters of the system can be matched and designed according to the frequency bandwidth and frequency

distribution of the vibration energy source, so as to obtain better energy harvesting performance.

Key words: vibration energy harvesting; nonlinearity; synchronized switch circuit; multi-harmonic balance method; dynamic char-

acteristics
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