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Report:

The experiment HS 295 was designed to determine the texture gradient in an aggregate of
anhydrite (CaSO4, orthorhombic symmetry) experimentally sheared in torsion. In this
type of deformation experiment a cylinder of polycrystalline anhydrite is twisted between
two pistons resulting in a continuous shear gradient from the center to the edge of the
cylinder. With the procedure for microtexture measurements established at the
Microfocus beamline [1] this gradient can be analyzed in terms of crystallographic
preferred orientation.

Experimental setup: The monochromatic (λ=.78Å, Pb L3 absorption edge) and focussed
beam  was collimated with a 30µm collimator and then aligned with the crossing point of
the rotation axes of the Kappa goniometer available at BL1. The sample was prepared as
a slice of 100 micron thickness, reaching from the center of the cylinder to the edge
(7mm). The section was also optically aligned on a goniometer head and centered at the
same crossing point. The experiment was carried out in transmission so that the 2D CCD
detector was positioned stationary at 2Θ=0° and a distance of 80.3 mm, recording the
complete Debye powder rings of 11 reflections, 4 of which were overlapped. The sample
was rotated parallel to φ of the Kappa geometry around 115° in 5° steps in



order to cover a large area in pole figure space.
Analysis procedure: The intensity variation along Debye ring was extracted from the 2D
image by integration and the transferred into pole figure angles. The partial experimental
pole figures were then used as input for the calculation of the complete orientation
distribution function (ODF) with the WIMV algorithm [2], which also allows to separate
overlapped peaks. From the ODF complete pole figures were derived.
Results: The texture analysis was carried out for 10 points in the sample reaching from
the maximum shear strain (γ) of 8.14 at the edge of the cylinder to 0.44 close to the
center. As a reference, a hotpressed, undeformed sample of anhydrite was also analyzed
(γ=0). The resulting textures (Figure 1) of this series are shown in the form of the (020)
pole figures. A characteristic texture in form of a (020) maximum starts to become visible
at a shear strain of about 2 and then strengthens continuously with increasing
deformation. The maximum also appears to rotate towards the pole of the shear plane, i.e.
the (020) planes become more parallel to the shear plane at high strains. The texture in
the parts with the highest shear strain is consistent with preferred orientations found in
naturally sheared anhydrite [3] and can be explained by dominant glide on the [100](010)
slip system during dislocation creep.
Figure 1: (020) pole figures of sheared anhydrite; shear plane (SP) is horizontal.
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