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Towards in a new equation for the interfacial failure of nanocomposites
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ABSTRACT 

Interfacial shear strength (IFSS) is a key property in the design of composites and nanocomposites; thus, a method for its “bottom up” estimation from the chemical constitution of matrix and filler would be highly beneficial. 
In this work we propose a new way to calculate the IFSS from atomistic simulations through a statistical mechanics and kinetics approach.1 This methodology is applicable in both periodic and aperiodic systems.  It is based on conducting shear deformation simulations of the interface over a wide range of temperatures and shear stresses and interpreting the results in the framework of an extended  Boltzmann-Arrhenius-Zhurkov kinetic equation.2  Thus, it is able to capture both the long time (rare event) and short time characteristics of interfacial failure.  As realistic models to test our new methodology and equation we use  epoxy/graphene nanocomposites with three types of graphene: pristine, defective, and oxidized.3,4  In addition to the IFSS, we calculate the local shear modulus, which is comparable to the Winkler modulus, and validate our results against experiment.5
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