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ABSTRACT

Particulate composites form an important class of heterogeneous materials, finding applications
in diverse engineering applications as their micro-structure can be tuned to obtain the properties
needed to sustain the applicable loading conditions. The size of a typical engineering component,
which is of the order of centimeters, renders the complete resolution of the microscopic features
computationally infeasible. Consequently, the computational homogenization technique [1], wherein
a representative volume element (RVE) is subjected to the applied macroscopic deformation, is
often employed for determining the overall macroscopic behavior of the underlying heterogeneous
material.

Generation of random micro-structure RVEs, especially the finite element meshes thereof is a
critical and time consuming task, even more so if carried out manually. This work deals with the
development of a PYTHON based tool for automating the complete process of RVE generation, right
from the configuration of random micro-structure up to the generation of finite element meshes as
required for the computation of the homogenized response of the underlying micro-structure. The
code has been written in a dimension independent fashion in order to support both 2D as well as
3D RVEs. Currently, circular/spherical inclusions with interphase region modeling are supported.
Special attention has been paid to the modular design of the code so as to facilitate easy extension
for supporting other particle shapes such as ellipsoids, cylinders, etc. In line with the vision for
open science, the open-source mesh generation tool GMSH [2] has been employed as the back-end for
mesh generation.

This talk aims at introducing the tool, its working procedure and capabilities through appropriate
examples dealing with RVEs comprising of fillers with different particle sizes along with (or without)
interphase regions as needed for modeling the mechanical behavior of nano-composites.
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