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Abstract 
 

Plastic deformation of crystalline materials is the result of the motion and interaction of line-line 
crystal effects, the dislocations. Especially in face centred cubic crystals, dislocations form complex 
networks which display conspicuous patterns on mesoscopic scales. Continuum dislocation 
dynamics (CDD) seeks to model crystal plasticity as a statistical continuum theory of dislocations.  

CDD is a continuum theory of moving oriented curves which was originally formulated on the 
higher-dimensional space of orientations of the dislocation lines. Since dislocation curvature plays 
an instrumental role for dislocation evolution, the fundamental object in CDD is a vector field on 
the unit sphere bundle. Therefore, the multipole expansion of CDD needs to be done by vector 
spherical harmonics. In the according tensor expansion there consequently occur two series of 
curvature tensors, besides the orientation tensors commonly used in other homogenized theories 
of fibres.   

In the current talk I shall provide an overview of the tensorial continuum theory of dislocations, 
including the interpretation of the alignment and curvature tensors, conservation laws for the 
alignment tensors, as well as the determination of these tensors from curves discretized by straight 
segments. I shall conclude with a few thoughts on how the curvature tensors might be useful for 
developing constitutive models for fibrous materials with fibres exhibiting bending stiffness 
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