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Abstract 
In this paper, a two-step homogenization method is proposed and implemented for evaluating 

effective mechanical properties of lattice structured material fabricated by the material extrusion 

additive manufacturing process. In order to consider the characteristics of the additive 

manufacturing process in estimation procedures, the levels of scale for homogenization are 

divided into three stages – the levels of layer deposition, structural element, and lattice structure. 

The method consists of two transformations among stages. In the first step, the transformation 

between layer deposition and structural element levels is proposed to find the geometrical and 

material effective properties of structural elements in the lattice structure. In the second step, the 

method to estimate effective mechanical properties of lattice material is presented, which uses a 

unit cell and is based on the discretized homogenization method for periodic structure. The 

method is implemented for cubic lattice structure and compared to experimental results for 

validation purposes. 
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