Determination of Geometrically Necessary Dislocations in Large Shear Strain Localization in Metals
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Localized unstable deformation of ductile metals and alloys when subjected to Aim: Combine the advantages of the CFSS Aim: Employ the use of the CFSS sample to examine the effect of texture in d While the deformation response and extent of lattice rotation was found to
complex loading stress states and/or high- strain-rate-loading paths is most sample for studying shear localization with high purity-Ti and then utilize measurements of geometrically necessary be similar for the A- and D-direction 7039-Al samples, the damage
often associated with shear rupture (shear localization or shear bands). In this respect to grain morphological anisotropy with dislocations (GNDs) derived from analysis of electron backscattered evolution differed including microband/ shear band formation, void
study, we aim to quantify the role of anisotropy (either crystallographically or * EBSD analysis to extract quantitative differences diffraction (EBSD) patterns to provide quantitative assessment of the shear nucleation, crack propagation between inclusions along grain boundary
morphologically-based within a material) on the shear localization properties In GND densities associated with shear banding behavior difference as they relate to the differences in texture. each consistent with the differences In the grain structure orientation
of quasi-statically deformed materials. S T localization  in  different  microstructural I Alta-Ti relative to the shear direction, i.e. morphological anisotropy.
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Mechanical Response: Distinct damage  oad- di[;;;i;egeen;r(\mem;\t cUrves both quasi-statically compressed at a strain rate of 0.001/sec at 298K. inhomogeneous deformation response, even at low to moderate plastic
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v Simple pure _shear-stress state in the shearing zone. | J specimen is compromised. 5 6°° - 3 In the high-purity titanium samples, the damage evolution for the in-plane
v' Allow the alignment of shear plane to crystallographic texture +3 _ _ _ S { and through thickness samples was seen to be generally similar, whereas
v Allow the alignment of shear plane to grain morphological features. & Dislocations (Jones and Hutchinson): P the lattice rotation associated with shear was found to be different near the
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N J N Y, _Dislocation flux » Orientation dependence of the grain average GND density is negligible. » The order of magnitude of grain average GND density is linearly dependent on the @ angle.




