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Microstructures and properties of Cu-Cr-Zr in-situ composites
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Abstract: The Cu-Cr-Zr in-situ composites with high strength and high electrical conductivity were prepared by melting
in vacuum combined with the deformation. The microstructures of the composites in the as-cast and deformation were
examined by SEM and TEM. The effects of the deformation and the intermediate heat treatment on the tensile strength
and electrical conductivity of the Cu-Cr-Zr in-situ composites were investigated. The results show that the Cr dendrites in
the as-cast Cu-Cr-Zr alloy are drawn into fibers by the cold deformation at room temperature. The electrical conductivity
of the Cu-Cr-Zr in-situ composites can be increased by the intermediate heat treatment. After the intermediate heat
treatment at 500 and the cold deformation, the Cu-Cr-Zr in-situ composites show an excellent combination of the
tensile strength of 1 119 MPa and electrical conductivity of 76% (vs IACS).
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Table 1 Processes of experimental technology
Sample No. Process
A d 20.0 mm—d 3.0 mm+ 450 annealing—d 1.8 mm+ 450 annealing—d 0.8 mm
B d 20.0 mm—d 3.0 mm+ 500 annealing—d 1.8 mm+ 450 annealing—d 0.8 mm
C d 20.0 mm—d 3.0 mm+ 500 annealing—d 1.8 mm+ 500 annealing—d 0.8 mm
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Fig.1 Microstructures of Cu-Cr-Zr in-situ composites at different true strains: (a) As-cast; (b) e=2.41, longitudinal; (c) e=2.41,

transversal; (d) e=6.44, longitudinal
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