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Chromium bronzes are a special class of high-copper alloys combining in their properties high electrical conductivity with high strength what makes them attractive for many industrial applications. Chromium bronzes of the Cu-Cr-Zr system are the precipitation hardening alloys. The optimal composition of physical and mechanical properties for these materials may be reached through the specific combination of mechanical and thermal treatments.
Using the severe plastic deformation (SPD) methods, particularly the multi-pass equal channel angular pressing (ECAP), with the appropriate thermal treatment it is possible to significantly increase the strength of the materials while preserving the high electrical conductivity.

In the present work the influence of the solid solution treatment and the SPD parameters on the dissolution and precipitation of alloying elements in Cu-1%Cr-0.7%Zr alloy has been studied. The chemical composition, the morphology and the size distribution of the precipitation particles have been studied using the extraction replicas technique. 

The solid solution treatment of the commercial alloy samples was carried out at 1050°C for 5 and 10 hours. It has been found that the degree of dissolution and, correspondingly, the size distribution of the remaining particles are different for these treatment durations. The size distribution of the particles had the bi-modal form. The microhardness values were 510 MPa and 670 MPa for 5 and 10 hrs, correspondingly, what well correlated with structural differences. 
The analysis of the structural changes demonstrated that the SPD (8 passes of the ECAP along the Bc route) activates the diffusion what results in the stain-induced decay of the solid solution prepared at the previous stage. The average size of the remaining particles significantly decreased and became approximately equal for both treatment times. This result may also be considered as the evidence for the strain-induced diffusion enhancement during the SPD. 
The ECAP resulted in the structure refining of the material to the sub-micrometer scale. The microhardness values after the SPD were 1670 MPa and 1670MPa for 5 and 10 hrs, correspondingly. 
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