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Resumen:  Different families of severe plastic deformation (SPD) processing techniques are being explored to produce hydrogen storage materials, in particular based on magnesium, its alloys or hydride. SPD can generate ultra-fine or even nanocrystalline microstructures with reduced consumption of time and energy during processing, when compared to high-energy ball milling (HEBM), with the additional benefit of increased air resistance. It is well known that the main aspects which control the hydrogen storage properties are the level of refinement of the microstructure, including the dispersion of additives (the so-called 'catalysts', as Fe or FeF3, among others), the deformation texture, the density of defects and the specific surface area of the material. In this presentation, we compare the structural characteristics and hydrogen storage properties of different Mg alloys or composites processed by different SPD routes, including ECAP (equal-channel angular pressing), cold rolling (CR) and cold forging (CF). We also have used selected process variables to produce different Mg-based materials with good hydrogen absorption and desorption kinetics at 623 K. We observed that the use of a short-time HEBM step in combination with SPD has remarkable effects on hydrogen capacity and kinetic properties. CR and CF of Mg alloys are particularly attractive when compared to ECAP, due to high-level of grain refinement and the possibility of producing directly highly deformed thin foils, oriented along [0002], and therefore with enhanced activation (first hydrogenation) time.






