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Abstract In the fields of biomedicine and biomimetic skin, film/substrate structures encapsulated with
viscoelastic materials have shown broad application prospects due to their excellent mechanical proper-
ties. However, stretchable electronic devices made from film/substrate structures encapsulated with vis-
coelastic materials often face challenges in complex environments such as high temperatures and high fre-
quencies in practical applications, which seriously threaten the performance and reliability of electronic
devices. Therefore, this paper aims to study the nonlinear dynamic mechanical response of film/sub-
strate structures encapsulated with viscoelastic materials under external loads. First, a dynamic model of
the three-layer film/substrate structure encapsulated with viscoelastic materials is established. Second,
the governing equations for the three-layer structure are formulated based on the extended Lagrange e-
quations. Finally, by comparing the symplectic Runge-Kutta method with the classical Runge-Kutta

method, the energy preservation advantage of the symplectic Runge-Kutta method is verified, and the
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influence of viscoelastic material parameters on the dynamic response of the film/substrate structure is

discussed.

Key words film/substrate structures,
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