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We present a numerical formulation based on Fast Fourier Transforms to obtain the 
micromechanical fields in plastically deformed 3-D polycrystals. This formulation, developed in 
the last decade [1] as a fast algorithm to compute the elastic and elastoplastic response of 
composites using as input a digital image of their microstructures, has been in turn adapted to 
deal with 3-D polycrystals deforming by dislocation glide [2]. The FFT-based formulation 
provides an exact solution of the governing equations, has better performance than a Finite 
Element calculation for the same purpose and resolution, and can use voxelized microstructure 
data as direct input. To illustrate the capabilities of this model, we will show its predictions, 
together with comparisons with other models and experimental results on effective properties, 
local fields and average field fluctuations, subgrain structure formation, and global and local 
texture evolution in cubic and hexagonal materials. 
[1] H. Moulinec, P.Suquet, "A numerical method for computing the overall response of nonlinear 
composites with complex microstructure", Comput. Methods Appl. Mech. Eng., v. 157, p.69-94, 
1998. 
[2] R.Lebensohn, "N-site Modeling of a 3D Viscoplastic Polycrystal Using Fast Fourier 
Transform", Acta mater. v. 49, p. 2723-2737, 2001. 
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