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Abstract

The main feature of processing metals by Severe Plastic Deformation (SPD) is the achievement of an ultra fine or even nanometre sized grain structure.  Among the common SPD methods, High Pressure Torsion (HPT) is suited best because of the high amount of hydrostatic pressure (HP), which also allows to reach very high deformations. The intention of this work was to systematically investigate the effect of HPT deformation on the evolution of texture at different HP’s. Such an effect is expected to arise from the marked presence of edge dislocations affecting the slip geometry but at the same time being sensitive to the hydrostatic pressure. Mg and Mg alloys have been chosen since only a few investigations of texture evolution in SPD metals are available for hexagonal lattice.

As Mg based metals are quite soft, RT deformation by HPT is difficult. Thus, a special HPT tool has been designed which prevents from uncontrolled material flow and provides conditions of real hydrostatic pressure. Samples were machined to discs suitable for HPT and have been RT deformed to shear strains γ = 0.4…65.7 at HP’s from 1 to 4 GPa. Crystallographic textures are presented which developed in Mg single- and polycrystals as well as in Mg-alloys AZ61 and AZ91 during HPT deformation. The textures measured in single crystals are used for better understanding of the texture evolution in polycrystals. The influence of texture to stress-strain curves is discussed; the latter could be obtained by careful evaluation of torque measurement done during HPT process. 

