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Abstract : This research article discusses the mechanisms for bandgap tuning of beam-type resonators to achieve broadband
vibration suppression through adjustable stiffness. The method involves changing the center of mass of the cantilever-type
resonator to achieve piezo-free tuning of stiffness. The study investigates the effect of the center of masses variation (δ) of
attached masses on the bandgap and vibration suppression performance of a non-uniform beam-type resonator within a
phononic structure. The results suggest that the cantilever-type resonator beam can be used to achieve tunability and real-time
control and indicate that varying δ significantly impacts the bandgap and transmittance response. Additionally, the research
explores the use of the first and second modes of resonators for tunability and real-time control. These findings examine the
feasibility of this approach, demonstrate the potential for improving resonator performance, and provide insights into the
design and optimization of metamaterial beams for vibration suppression applications.
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