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Abstract: The resonances of the mechanical mass-spring-damper and the electrical RLC circuits underline many fundamental phenomena in mechanical engineering, civil engineering, and electrical engineering, such as dynamics vibration absorbers, tuned mass dampers, resonant shunt damping, piezoelectric resonator, and resonant energy transfer. In this talk we will present the nexus of energy harvesting, health monitoring, and vibration control using the mechanical and electrical resonances. Starting with the classic tuned mass dampers, we will discuss the electro-mechanical dual-functional TMD for the effective energy harvesting and robust vibration control in the civil structures like Taipei 101 tower. We will then extend to large-scale ocean wave energy harvesting and small-scale piezoelectric energy harvesting using multiple-mode dynamic motion magnification. We will also show how electromechanical resonances can be used to enhance the impedance-based structure health monitoring by a factor of 100 and to create multiple-band gaps in metastructures. Other active research projects and my vision of energy harvesting will be presented at the end.
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