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a) b)

Fig. 6. EBSD orientation (a) and image quality (b) maps of the annealed and deformed CuCr0.6 alloy (sample after RCS process)

a) b)

Fig. 7. Comparison of grains size of the CuCr0.6 alloy before (a) and after 30 cycles of RCS process (b)

a) b)

Fig. 8. BF TEM image (a) and DF TEM image (b) of annealed CuCr0.6 alloy (sample before RCS process)
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STEM mode are complementary to EBSD results (Fig. 9), show 
the grain boundaries and Cr precipitates. Cr precipitates presence 
was confirmed by chemical contrast visible on HAADF images 
(Fig. 10a) and mapping of chemical composition (Fig. 10b).

The basic difference in the CuCr0.6 alloy structure after the 
RCS process, is related to the emergence of a significant amount 
of dislocations that move within the grain and then lock itself, 
which leads to the formation of mosaic dislocation structure 
(Fig. 11). The mechanism of deformation is not uniform and 
long-range internal stress is generated by its gradient. The most 
characteristic features are uncondensed dislocation walls and 

dislocation cells. Dislocations occurred in the material before 
the RCS but after the process their number significantly increase. 
The size of the subgrains is from several dozen to hundreds of 
nanometers. In the microstructure after the RCS process slip 
bands are also very common (Fig. 12).

4. Conclusions

• The influence of the repetitive corrugation process on the 
CuCr0.6 alloy structure was confirmed.

a) b)

Fig. 9. STEM-BF images of annealed CuCr0.6 alloy (sample before RCS process)

a) b)

Fig. 10. (a) STEM-HAADF image and (b) corresponding elemental map (Cu – green and Cr – red) of annealed CuCr0.6 alloy (sample before 
RCS process)
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a)

c)

b)

d)

Fig. 11. TEM-BF (a) and STEM-BF images (b-d) of the structure of annealed and deformed CuCr0.6 alloy (sample after RCS process), obtained 
with different magnifications

a) b)

Fig. 12. (a) BF TEM image of annealed and deformed CuCr0.6 alloy (sample after RCS process) and magnification of the part indicated by an 
arrow (b)




