Identification of nanostructure in aluminium alloys by X-ray diffraction 
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The properties of polycrystalline materials depend to a great extent on the grain size, and therefore grain size is a very important parameter in the technology of modern structural materials. Application of light microscopy in evaluation of the size of crystallites has some limitations imposed by optical resolution, and the result represents only a small area of the specimen surface. Therefore, in evaluation of the size of crystallites it has been decided to use an alternative method, which consists in determining the width of the X-ray diffraction reflections according to a relationship expressed by Scherrer’s formula. An undisputable advantage of the diffraction method is the easy analysis of a large material volume. The size of the crystallites was measured by mathematical modelling of the profiles of small-angle diffraction reflections obtained by the Bragg-Brentano technique. The range of the applicability of this method was established along with the conditions indispensable for its correct application. The described method was used to determine the size of crystallites in the selected aluminium products, in ribbons made by the Rapid Solidification process, and in nanometric materials prepared from commercial aluminium alloys. The obtained results were verified by light microscopy and by scanning electron microscopy obtaining satisfactory consistency of the measured quantities.


