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A multiscale material modelling has grown to become a major scientific domain for the 
reliable prediction of various types of nanocomposites [1]. In this study, we present a 
multiscale modeling framework that relies on the molecular dynamics (MD) simulation and 
micromechanics to predict the viscoelastic behavior of nanoparticle-filled polymer 
composites [2]. In order to bridge the gaps between the nano and microscale properties of the 
nanocomposites, the micromechanical viscoelastic model considering nanoparticle size, 
interface properties, and strain-rate effect is newly derived using the concept of the ensemble-
volume averaged method [3,4]. The physical properties at interfacial region between the 
matrix and nano-inhomogeneities are estimated by MD simulations, and the determined 
parameters are applied to the micromechanical model [4]. Based on the proposed method, a 
series of numerical simulations of the composites are conducted to elucidate the potential of 
the present model [2].  
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