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from the X-ray powder diffraction data alone. An ab initio powder 
structure determination of the novel zeolite SSZ-82 was then performed. 
While it was very difficult, if not impossible, to derive the structure 
directly by powder charge flipping, the structure solution procedure 
became straightforward when the 2D-XPD approach was applied. The 
positions of all the framework Si atoms and most of the O atoms could 
be located directly from the 2D-XPD electron density maps.

This approach appears to offer a remarkably simple and powerful 
method for solving the structures of complex polycrystalline 
materials.
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One of the main methods for increasing mechanical strength is 
grain refinement. Ultrafine grains can be obtained by means of several 
methods of Severe Plastic Deformation (SPD) [1], being the most 
common Accumulative Roll Bonding (ARB), Torsion Straining (TS), 
Equal-Channel Angular Pressing (ECAP) y Milling Mechanical (MM) 
[2], [3]. On the current work we  study another method of deformation, 
NECAP [4] (Non Equal-Channel Angular Pressing), by processing 
sheets of  Zn alloys pre-rolled until 0.65 mm thickness and cut into 
the directions of 0o, 45˚ and 90˚ with respect to the original Rolling 
Direction. 21 plates of 14 mm width and 45 mm length were stacked 
in the channel matrix, with the plane perpendicular to the transversal 
direction, and deformed with a load of 5000 kg in a single pass of 
deformation. The matrix was configured with external and internal 
angles of Ψ = 81˚ and Φ = 150˚, respectively. We selected four 
samples for each rolling direction corresponding to different transverse 
distances of the channel matrix. The samples were characterized by 
optical microscopy (OM), x-ray diffraction (DRX) and Electron Back 
Scattering Diffraction (EBSD) analysis. The purpose of the work was 
to study the deformation texture, microstructural parameters, such 
as grain size and crystal orientations and local misorientations. The 
main purpose of the study is a preliminary assessment of shearing 
deformations that will be applied to another SPD technique: asymmetric 
rolling of different metals and alloys.
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Compounds with general formula A2B2O7 may adopt the fluorite 
or pyrochlore structure.  This requires 12.5 % anion sites to be vacant 
(relative to the ideal fluorite, MO2), due to the different valency of the 
A and B cations.  The formation of the pyrochlore structure over the 
fluorite structure has been widely reported to be governed by the cation 
radius ratio, rA/rB, with pyrochlore forming in the range 1.46-1.78 
[1].  In the fluorite structure, cations and anions are disordered across 
their respective crystallographic sites, whereas in pyrochlore they are 
ordered.

A2B2O7 compounds with rA/rB values close to the fluorite-pyrochlore 
boundary of 1.46 may crystallise independently in both pyrochlore and 
fluorite structures.  The formation of pyrochlore or fluorite is influenced 
by the synthetic method (i.e. precursor or conventional solid state) and 
also the thermal treatment of the sample [2,3].  However, due to the 
closely related structure of fluorite and pyrochlore, it is often difficult 
to distinguish between polymorphs using average characterisation 
techniques, such as diffraction, alone. This is especially problematic 
when precursor routes have been adopted and diffraction patterns 
show broad peaks, indicating a small crystallite size. This may result 
in weak pyrochlore superstructure peaks being difficult to detect by 
laboratory XRD.  Therefore, it is important to utilise local structure 
characterisation techniques for a complete knowledge of the structure 
adopted.

We report our recent structural characterisation of an A2B2O7 
compound, using a range of average and local probes, such as powder 
X-ray Diffraction and neutron diffraction, neutron total scattering, 
electron diffraction, Raman and NMR spectroscopy.
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Low temperature nitriding (< 450°C) or carburising (<520°C) of 
stainless steel brings about a transformation of the surface into so-
called expanded austenite by incorporation of nitrogen and/or carbon 
in the FCC octahedral interstices. The result is greatly improved wear 
and fatigue properties without compromising the corrosion resistance. 
Obviously, this favourable combination of wear, fatigue and corrosion 
performance is technologically highly relevant as it opens up for new 
applications of stainless steels, but also scientifically the colossal 
solubility of interstitials (up to 60 % occupancy) at low temperatures is 
indeed intriguing. We have recently characterized a series of nitrided 
and carburized steels by combining powder diffraction (for phase 
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