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Abstract

Aerogels are extremely lightweight materials known for their multifunctional properties,
having wide engineering applications (1). Their mechanical properties have been mostly
studied within the context of elastostatics. In this contribution, we study dynamics of a thin
super-flexible hybrid silica aerogel layer modelled as elastic with density-dependent Young’s
modulus, relying on the recently developed model (2). The presence of the variable Young’s
modulus accounts for the effect of porosity at the macro-scale, further developing the results
in (3), and, at the same time being significantly less computationally expensive than the
approach relying on the microstructure (4). The layer is assumed to have one fixed face,
with the other one subject to prescribed vertical displacement, in absence of shear stress.
An asymptotic weakly nonlinear procedure is constructed, leading to a two-term expansion,
which is then compared to numerical solution.
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