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Three Dimensional Dislocation Structure Formed in the Vicinity of
Spherical Inclusions

Tetsuya OHASHI , Kazuhisa ASAKAWA,
3 Kitami Institute of Technology, Koencho 165, Kitami, Hokkaido, 090-8507 Japan,

Slip deformation in the vicinity of a spherical shaped inclusion, which is embedded in metal
matrix is analysed by a finite element technique. Spatial gradient of the plastic shear strain on slip
systems is calculated to evaluate the density components for the geometrically necessary dislocations.
Graphical image for the three dimensional structure of the dislocations around the inclusion is
reconstructed from the numerical data for edge and screw components of dislocation segments. The
obtained results show loop shaped structure around the inclusion, dislocation walls growing nearly
perpendicular to the slip plane, and some smaller dislocation loops. Development of these structures
is discussed in conjunction with the fluctuation of stress field, which takes place after non-uniform

slip process.
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Fig. 1 Schematic illustration for the distributions of
plastic shear strain and dislocation density. The
dislocation density is proportional to the gradient of

strain.
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Fig. 3 Characteristic angle ¢ of a dislocation segment.
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Fig. 5 Schematic illustration of a clockwise
dislocation loop. For graphical representation,
dislocation segments are assigned a color as a
function of their characteristic angle.
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