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Microstructure and properties of aging Cu-Cr-Zr-Mg-RE alloy
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Abstract: The microstructure of Cu-0.43%Cr-0.17%Zr-0.05%Mg-0.05%RE (mass fraction) alloy was studied by high
resolution transmission electron microscopy and optical microscopy. The electrical conductivity, tensile strength and
micro-hardness of this alloy after cold rolling and aging treatment were investigated. The results show that the alloy aged
at 450 ‘C for 4 h has good combination of physical and mechanical properties. The analyses of HRTEM show that

three kinds of chromium-rich phase, such as club-shaped, hexagonal shape and spherical shape exist in the alloy. The

zirconium-rich phase and decomposing CrCu,(Zr, Mg) phase are observed at aging temperature of 400 C.
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Fig.1 Optical micrographs of Cu-Cr-Zr-Mg-RE alloy after different treatments: (a) As- cast; (b) Hot rolled, 950 C, 1 h; (c) Solid

solutioned, 975 C, 2 h; (d) Cold rolled, strain 80%
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Fig.2 Bright field HRTEM micrographs of precipitates under different aging conditions: (a) Aged at 400 C for 4 h; (b) Aged at

450 ‘C for4 h; (c) Agedat 510 C for4h
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Fig.3 BF HRTEM micrographs of chromium-rich precipitates: (a) Club-shaped; (b) Hexagonal shape; (c) Spherical shape
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Fig.4 BF morphology(a) and typical EDXS spectrum(b) of

zirconium-rich precipitate
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Fig.5 HRTEM micrograph of Heusler phase(a) and typical EDXS spectra of particle 4(b), particle B(c) and particle C(d) shown in (a)
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Fig.6 Electrical conductivity with regard to temperature and

time
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Fig.7 Curves of hardness with regard to temperature and time
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Fig.8 Curves of micro-hardness with regard to temperature

and time
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