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induction energy harvesting system
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Tab.1 Parameters of the tristable electromagnetic-

induction energy harvesting system
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Experimental study of non-linear dynamics of multi-stable electromag-

netic energy harvesting system

GAO Ming-yuan'*, LI Shou-tai'?, SUN Yu-hua'*, WU Fei’, DAI Jun*, WANG Ping™°
(1. College of Engineering and Technology, Southwest University, Chongqing 400716, China; 2. National &. Local Joint Engi-

neering Laboratory of Intelligent Transmission and Control Technology, Southwest University, Chongqing 400716, China;

3.College of Mechanical and Vehicle Engineering, Chongqing University, chongqing 400030, China; 4.School of Mechatronical En-
gineering, Beijing Institute of Technology, Beijing 100081, China; 5.School of Civil Engineering, Southwest Jiaotong University,
Chengdu 610031, China; 6.Key Laboratory of High-speed Railway Engineering, Ministry of Education, Southwest Jiaotong
University, Chengdu 610031, China)

Abstract: The monitoring nodes of the wireless sensor network require an external power supply, and it costs a lot to build and
maintain the power supply infrastructure. By using environmental vibration energy to supply power to the monitoring node, it not on-
ly saves a lot of investment, but also saves energy and protects the environment, and thus has broad application prospects. Howev-
er, the state-of-the-art resonant energy harvester has a narrow operating band, and the nonlinear approaches deliver small output
power, which is difficult to drive the load circuit. In view of this, this paper proposes a multi-stable nonlinear electromagnetic energy
harvesting system and conducts the related experimental study. The fractional-order damping model of the system is established. Ex-
perimental research reveals nonlinear behaviors such as dynamic bifurcation, potential well escape, high-energy state orbit, and cha-
otic motion. The results indicate that Poincaré cross-section stroboscopic sampling algorithm and bifurcation diagram can effectively
describe the nonlinear vibration characteristics of the system. The multi-stable electromagnetic system can be utilized to increase the

output power and current (i.e. electrical load capacity) of energy harvesters as well as broaden the operating range of frequencies.
Key words: nonlinear vibration; energy harvesting; multi-stable electromagnetic energy harvesting system ; chaos;bifurcation
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