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Abstract ; Taking a tri—stable nonlinear vibration energy harvester as the research object, the longitudinal position parameter b of
the linear spring is considered as a normally distributed random function. Using numerical simulation, the influence of random
variations in structural parameters on power generation and nonlinear dynamic behavior is investigated. The results show that
when the transverse position parameter a of the linear spring varies randomly, the energy harvester remains in a bistable vibration
state, and the output power either increases or decreases with changes in variance. When the longitudinal position parameter b
varies randomly, the system may transition from a tri—stable state to a quad —stable or monostable state, accompanied by
significant fluctuations in output power. Overall, the transverse position parameter a has a relatively minor impact on both power
generation and nonlinear dynamic response, whereas the longitudinal position parameter b exerts a more substantial influence.

Keywords : structural parameters; nonlinear vibration power generation; normal distribution; chaos; variance
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