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ABSTRACT 

Elastic metamaterials (EMMs) encompass a relatively new class of composite materials that 

exhibit unique dynamic effective material properties and possess the ability to mitigate or even 

completely inhibit the propagation of acoustic/elastic waves over specific frequency spectrums 

(band gaps). However, it is extremely difficult to achieve broadband energy absorption with 

single resonance based EMMs. Dissipative EMMs with multiple resonators have recently been 

suggested for the attenuation of elastic wave energy spanning broad frequency spectrums. In this 

study, we fabricate a dissipative EMM with multiple resonators comprised from layered 

spherical inclusions embedded in an epoxy matrix and experimentally demonstrate broadband 

elastic wave mitigation. An analytical solution combined with numerical simulations is used to 

validate the accuracy of the fabrication based on a single unit cell test. We also numerically 

investigate the dynamic wave dispersion behavior of the fabricated dissipative EMM and find 

that the two strong attenuation regions induced by the two internal resonators can be effectively 

combined into a broadband wave attenuation region by the intrinsic damping properties of the 

constitutive materials used in the design. This broadband wave attenuation is finally 

demonstrated through an impact test performed on finite EMM samples where the frequency 

spectrum of the transmitted amplitude is in very good agreement with the numerical results. This 

design can be easily scaled and implemented into different length scales, which will benefit a 

range of applications requiring broadband vibration elastic wave, and/or seismic wave 

mitigation. 
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