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the voronoi cells changes the deformation mechanism of the material. To study the effect of 

adding nanoparticles to the polymer matrix, nanoparticles are randomly distributed in a 

representative volume element (RVE) and the voronoi structure has been generated based on 

the location of nanoparticles using an available code in MATLAB. Importing the voronoi 

structures generated into a finite element package (ABAQUS), associated with a local 

coordinate system defined for each cell, yields the geometry of RVE in FEM model. The 

directional properties of the polymer are set based on the local coordinate system in each cell 

and compressive and tensile loading is applied to the RVE. To extrapolate the simulation 

results to the behavior in macro scale, periodic boundary conditions are considered for the 

RVE through the model generation. The stress strain behavior of the RVE is extracted and 

compared with the experimental results. 

 

Figure 1. Schematic illustration of change in voronoi size after adding nanoparticles to Semicrystalline 

polymer (RVE models generated using MATLAB) 
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