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High-copper bronzes with high thermal and electrical conductivity are very important copper based alloys. For most modern industrial application they must posses not only the high conductivity but also the high mechanical strength and thermal stability of properties.
The traditional industrial treatment of the precipitation strengthening alloys, to which Cu-1Cr-0.2Al-0.7Zr and Cu-0.5Cr-0.1Ag alloys belong, includes the three stages. The fist – solid solution treatment – includes high temperature annealing with the subsequent rapid quenching. At this stage the supersaturated solution of alloying elements in the matrix is prepared. At the second stage the material is deformationally strengthened by cold working. And finally, the material is precipitation strengthened by post-deformation thermal treatment. As the strain rate at the second stage of this process is comparatively low, the influence of the deformation on the precipitation kinetics may be neglected. 

It is known that the deep structural refinement of materials by the severe plastic deformation (SPD) techniques leads to higher strength values. The development of the materials with advanced properties by combining the SPD with the precipitation strengthening poses a new problem because their mutual influence is a significant factor. During the SPD the high dynamical density of defects is induced in the material, which enhance the diffusion processes and influence the chemical potential values for alloying elements. Conversely, the presence of the hard precipitation particles significantly modifies the effectiveness of the structure refinement by the SPD. Thus no reliable technology may be developed without full elucidation of the phenomena involved. 
The present work repots the results of investigation of the structure refinement by SPD techniques – the equal channel angular pressing (ECAP) and the high pressure torsion (HPT). The mutual influence of the deformation mechanisms and the decay of the solid solution has been demonstrated. This phenomenon is especially manifest at early stages of the process and is reflected in the strength of the obtained material.
The post-deformation thermal treatment causes the precipitation of the remaining soluted atoms what leads to the restoration of electrical conductivity and to the further strengthening. Simultaneously it reduces the dislocation density, which may result in the coarsening of structure and in the softening of material. The relative effect of these processes also depends on the precipitation-dissolution kinetics during the SPD stage.
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