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ABSTRACT 

Image-based modelling techniques offer many advantages when working with complex materials 

image data acquired from sources such as CT, micro-CT and SEM. Methods have been developed by 

Simpleware Ltd. (Exeter, UK) for calculating effective material properties from scanned samples 

using finite element-based homogenisation techniques [1]. This approach aims to approximate a 
complex heterogeneous material with a homogeneous material with effective properties chosen so 

that its response to external loading resembles as closely that of the original material. 

Using this approach means that the often difficult process of working with material image data can be 
simplified, with a built-in finite element solver used to calculate the response of a cuboidal sample of 

a material to a sequence of boundary conditions; this approach relies on very robust image-based 

meshing algorithms  [2] to produce body-conforming meshes, and can obtain effective elastostatic 
moduli, thermal and electrical conductivity, electrical permittivity, molecular diffusivity and absolute 

permeability.  

Outlining these methods in more detail, this paper will also give examples of validation studies using 

digital rock physics data [3], as well as offering industrial applications and benefits for materials 
researchers, with reference to work by researchers at the University of Cambridge on analysing novel 

diesel particulate filters. The paper will particularly stress the value of integrating image-based 

workflows and effective property calculation to ensure a straightforward link between scan data and 
simulation. 
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