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Effects of thermo-mechanical heat treatment processing on
microstructure and properties of Cu-Cr-Zr alloy
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Abstract: The effects of thermo-mechanical heat treatment processing on microstructure and properties of Cu-Cr-Zr alloy
were studied. The hot rolled plates were solid solution treated and cold rolled followed by ageing treatments. The
different ageing temperatures, ageing times and different reduction ratios of cold-rolled affect the mechanical and
electrical properties of the alloy. The results show that the fine chromium and the second phase distributed in matrix were
found in matrix. The ageing treatments affect the microstructure, strength and electrical conductivity of the alloy. In
optimum treatment, the tensile strength, yield strength, elongation and electrical conductivity are of 527.0 MPa, 487.0
MPa, 14.2% and 82.0% IACS, respectively, which are controlled by recovery, recrystallization and precipitation,
moreover, the fine second phase precipitation is the most important factor.
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Fig.l Effects of ageing temperature on properties of

Cu-1.0Zr-0.2Zr alloy (ageing for 4 h)
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Fig.3  Effects of cold rolling ratio on properties of

Cu-1.0Cr-0.2Zr alloy(ageing at 450 ‘C for 4 h)
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Fig.4 Microstructures of Cu-1.0Cr-0.2Zr under different treatment conditions: (a) Solid-solution treated; (b) 60% cold-rolling,
ageing at 450 ‘C for 4 h; (c) 60% cold-rolling, aging at 450 ‘C for 6 h; (d) 80% cold-rolling, aging at 450 ‘C for 4 h
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Fig.5 Dislocation morphology of Cu-1.0Cr-0.2Zr alloy after
aging at 450 ‘C for4 h
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Fig.6 TEM micrographs of Cu-1.0Cr-0.2Zr alloy after ageing
at 450 ‘C for 4 h: (a) Selected electron diffraction pattern of
alloy, showing distinct reflection of precipitated phases; (b) DF
micrograph, showing fine precipitates with size of 10—30 nm

dispersing in Cu matrix.
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Fig.7 Precipitation morphology in alloy after aging at 450 C
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