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Plasticity Microstructure Characteristics using 3D Voronoi Structures 

BL Hansen, CA Bronkhorst 

Theoretical Division, Los Alamos National Laboratory, Los Alamos, NM 

First a comparison is made between direct single crystal simulations run on 3D Voronoi 
single crystal structures analyzing the need to run simulations with 3D microstructures. 
The simulations are preformed to large deformations at high strain rates using traditional 
plasticity models with the finite element method. Voronoi tessellations are used due to 
the ability to apply finite element meshes to such structures. The concerns of meshing 
these structures and successful techniques will be discussed. Laminate models of 
dislocation structures are considered to include size effects of the crystals for future 
simulations. 
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Laminate Microstructures: Non­
local Energy 

The non-local energy is the combination of the energy 
gained from the dislocation walls and the mismatch at 
the boundary. 
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The laminate thickness is determined by the 
minimization of the non-local energy. 
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Laminate Length Evolution 

To obtain correct time evolution of hardening it is 
essential to update the widths within the . 
microstructure: ' ~ 
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