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Microstructure and texture investigation of commercial pure
aluminium subjected to torsion deformation using crystal plasticity
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Abstract: Aluminum wires, due to their extensive use in various industries, particularly in the electrical power
transmission industry, have been of significant importance. One of the most effective methods for investigating the
microstructure is utilization of the crystal plasticity theory. In this study, the microstructural changes of a 1000 aluminum
wire (grade 1350) with a diameter of four mm under torsional loading are examined using a spectral solver (Fast Fourier
Transform) in DAMASK software. For this purpose, crystal plasticity fast fourier transform is applied to a representative
volume element containing 100 grains. The initial non-random texture is assigned to the representative volume element
as quaternion numbers and then, using crystal plasticity spectral solver, the deformed quaternion numbers due to shear
deformation are extracted. Using the MTEX toolbox available in MATLAB, these numbers are transformed into pole
figures and inverse pole figures, and orientation distribution functions of grains were converted and plotted. The accuracy
of crystal plasticity fast fourier transform results is validated against experimental results from Electron Backscatter
Diffraction tests. Comparison of the results for a -radian rotation sample shows that components A, 4, A3, A3, B and
B are created from the pole figure results. However, no substantial component is seen in orientation distribution functions
in both experimental and crystal plasticity simulation test samples.
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1- Ultrafine grained
2- Crystal plasticity finite element method
3- Fast fourier transformation

4-Disseldorf Advanced Material

Simulation Kit-

DAMASK
5- Equal channel angular drawing
6- Simple shear extrusion
7- Crystal plasticity fast fourier transformation
8- Represetentative volume element
9- Electron backscattered diffraction
10- Phenomenological power law
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