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Design and optimization of multi-degrees-of-freedom and wide-band
hybrid vibration energy harvester

Yu Xiaoging Chen Renwen Xu Dongxia
(Nanjing University of Aeronautics and Astronautics. State Key Laboratory of Mechanics

and Control of Mechanical structures, Nanjing 210016, China)

Abstract: The paper presents a hybrid piezoelectric and magnetoelectric vibration energy harvester with multiple degrees
of freedom and broadband. The harvester can extract vibration energy on multiple directions and work in a wide frequen-
cy band effectively. It can greatly improve the efficiency of harvesting vibration energy with piezoelectric mechanism and
magnetoelectric mechanism together. The paper introduces the structure of the hybrid vibration energy harvester. The
vibration system is analyzed and optimized, and the characteristics of multiple degrees of freedom and broadband of the
harvester are verified theoretically. And the paper also introduces the system of magnetoelectric transducer. The results
show that under different operating frequencies, it appears two vibration peaks, which verifies the characteristic of
broadband. Through experiment tests, compared with the output performance of piezoelectric transducer system or mag-
neteoelectric transducer system respectively, the output performance of hybrid piezoelectric and magnetoelectric trans-
ducer system has greatly improvement.
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