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Nonlinear Wave Propagation in a One-Dimensional               Mass-in-Mass Chain
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[image: ]Abstract: The study of nonlinear wave propagation in mechanical metamaterials composed of arrays of bistable elements has garnered increasing interest. Many existing platforms have shown that by elastically coupling adjacent bistable elements, interesting phenomena such as transition waves can be supported in the system [1-3]. Most of these existing platforms exhibit a domino-like effect, where a localized perturbation causes one bistable element to switch from one stable state to another, and that switch triggers neighboring coupled bistable elements to follow, until all elements have transitioned to their lower energy states. In this study, we explore a new type of coupling between bistable elements through their inertia, such that the bistable elements are statically decoupled, yet dynamically switchable through an inertial coupling. While phenomena such as transition waves are still observable, the absence of direct elastic coupling between neighboring elements permits control of the transition wavefront as well as selective transitioning of bistable elements at arbitrary locations in the metamaterial [4]. We show that by carefully designing the bistable energy landscapes, we can program interesting functionalities into the metamaterial such as sensing of mechanical load history and wave filtration. Finally, we propose a strategy to dynamically read the state of the metamaterial using low-amplitude waves.Fig. 1: Propagation of a transition wave through the one-dimensional mass-in-mass metamaterial with N=8 unit cells
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