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Cristalline texture : Knowledge of the different crystallite orientations

Orientation Distribution Function (ODF,f(g)) DV/V = f(g)dg :

g is the cristallite orientation with regards to the sample.

Random orientation — f(g)=1

Pole figures :

Represent the distribution of normals h=<hkl>* to the {hkl} planes of the sample,
With I, (y) diffracted intensity.

1 _
The fundamental equation of the analysis of texture: B,(y) = ) I f(g)dp
7T
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MAUD software and combined analysis

Rietveld refinement and quantitative texture analysis

Does not take into account only the texture components, but also crystallite anisotropy, thickness, phase ratio,
stresses...

Structure refinement by diffraction profile adjustment: Rietveld method (1969).

1
Minimises the following function : M = E?()’, —yic)z

1

0, : Is the variance associated to the observed y;

N¢ k 5
Calculated intensities : Y, =Y, + ES¢ T LDy Eyy ‘F;)k‘ Q.
$=1

=K1

Crystal structure of the sample is known as a closed model.
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> Results from the D20 instrument.
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Sum of the 1368 diagrams measured on a belemnite rostrum standard from the Cretaceous (Lambda=2.4A).

The refinement of the whole dataset using the Rietveld approach in the MAUD software and the E-WIMV algorithm to refine the ODF
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Pseudo-3D Plot {006} and {300} pole figures.
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> Results from the D19 instrument.

405° §90% 4, 80T
$=10° D19 scans
65

One Debye-Scherrer diagram (0°=x, ¢=0°)

'6.81

Sum of the diagrams measured on the belemnite
rostrum (A=1.315A), and corresponding pole figures.
Ou est la somme ?

» For this acquisition only 4 scans (vs 19 for D20).

»This reduces the acquisition time to less than 1h. This study aimed at checking the quality of the approach developed for
quantitative texture analysis using two dimensional position sensitive detector (D19).
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4-Cercles diffractometer

shields

2D-Detector

Stop Beam

Magnetic sample holder to apply a fixed

4-Cercles difractometer ;o . .
magnetic field during y and @ rotations.
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Difference between the two diagrams for 90°= X et ¢=-175°
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Aim of this study

Characterisation of magnetic materials in terms of angular dispersion of
macroscopic magnetic moments (classically accessed using magnetisation

measurements).

Extension of classical measurements which are not able to investigate how the
resulting magnetic signals are linked to the crystallites and microstructures since

they do not probe crystal lattices.
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m - |t could inform on how magnetic moments are linked to individual crystallites in the structure,
how this link depends on external applied magnetic fields and how the macroscopic
magnetisation establishes (e.g. by magnetic moment rotations) under applied fields.

m - Using tensor approaches, similarly as what was developed for other anisotropic properties, the
MODF may serve as a predictive tool in the quantitative estimate of macroscopic magnetic
properties of oriented samples [1].

m - As a non-destructive technique, the MODF technique would be useful to characterise real
samples, using the newly developed formalism in a combined approach [2] for powder and in
the orientation imaging [3] for Laue diagrams, for industrials and geologists for instance.
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