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Aging kinetics of Cu-0.36Cr-0.03Zr alloy
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Abstract: The effects of aging temperature and aging time on the microstructure and properties of Cu-0.36Cr-0.03Zr
alloy aged at different temperatures were studied. The morphology of precipitation was observed by means of high
resolution transmission electron microscope and the aging kinetics of the alloy was studied. The results show that the
precipitates are dispersed and the microhardness and electrical conductivity are enhanced to 153.9 HV and 84.54 %IACS,
respectively, due to aging treatment at 500 ‘C for 2 h. There are Cr and Cu,Zr precipitates existing in the alloy aged at
550 C for 2 h through the micro-analysis. The Avrami equation of phase transformation kinetics and the electrical
conductivity equation are obtained, while the transformation kinetics curve is drawn through the analysis of the
relationship between electrical conductivity and volume fraction of precipitates.
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Fig. 1 Curves of microhardness of alloys versus aging time
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Fig. 2 Curves of electrical conductivity of alloys versus aging time
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Fig. 3 Precipitation morphologies of alloys aged at 450 “C for different times: (a) 2 h; (b) 8 h
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Fig. 4 Precipitation morphologies and indexing of diffraction patterns of precipitates of alloys aged at 550 ‘C for 2 h: (a), (b)
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Table 1 Electrical conductivity (o) and precipitates volume fraction (f) of alloys aged at different temperatures

450 °C 500 'C 550 C 600 C
Time/min
o/%IACS 1% /%IACS 1% 0/%IACS 1% 0/%IACS 1%
0 43.04 0 42.29 0 42 0 42.15 0
15 62.66 47.71 72.53 69 80.23 83.17 78.65 83.73
30 71.46 69.14 79.57 85.07 85.09 93.75 83.06 93.85
60 76.66 81.78 84.28 95.81 85.7 95.07 83.53 94.95
120 81.33 93.13 84.54 96.41 86.36 96.51 83.72 95.38
240 82.60 96.22 84.87 97.15 86.79 97.43 84.51 97.2
360 83.53 98.48 85.88 99.45 87.44 98.86 85.13 98.62
480 84.15 100 86.12 100 87.96 100 85.74 100
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