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Two-dimensional materials hold a promising potential to be integrated into engineering systems due to their outstanding physical properties, such as high mechanical strength, thermal stability, and semiconducting behavior. Recent Progress in synthesis methods allowed the realization of two-dimensional materials in the form of a three-dimensional network, also known as nano foam. In my lecture, we will focus on graphene foam (GF) and hexagonal boron-nitride (BN) resonators.
We developed a process to build suspended GF electrostatic actuators and we investigated their dynamics and how the electrostatic pressure changes their morphology.  In addition, we developed BN resonators. Since BN is a large bandgap semiconductor, we developed a new approach for exciting them using Kelvin polarization force. 
Both GF and BN showed significant dissipation as the quality factor values that we measured, even under high vacuum conditions, were low (below 100). These observations inspired us to study the dissipation mechanisms underlying the dynamics of layered foam materials that showed that atomic friction between the layers is the most dominant dissipation source. 
We finalize our talk with an applicative example, as we developed GF resonative COVID-19 sensors. We developed a protocol to allow the exposure of the sensors to liquid and our experimental analysis showed that our sensors exhibited very high sensitivity, as their limit of detection is as low as ~5000 viruses. 
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