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Effect of Cr Contents on Precipitation Process of Cu-Cr Alloys

B. H. Koo, G. B. Chon, C. G. Lee’ And C. J. Kim
School of Nano & Advanced Materials Engineering, Changwon National University, 9 Sarim-dong 641-773 Korea
Korea Institute of Machinery & Materials, 66 Sangnam-dong 641-831, Korea

Abstract Effect of Cr contents(Cr: 0.27, 0.45 and 0.65 wt.%) on precipitation process has been studied by elec-
trical resistivity measurements, hardness and scanning electron microscope. The first stage of the process con-
sists of the formation of Cr-rich particles, the second stage consists of the competitive growth of these particles.
The kinetics of precipitation could be described by Johnson-Mehl-Avrami equation, f(t) = 1-exp(-kt"). The values
of n were found to be in the range from 0.17 to 0.39 at the first stage and from 1.0 to 1.5 at the second stage.
The activation energies of Cu-Cr alloys were determined by Cross-Cut method and were 90~136 kJ/mol. The
maximum hardness value of H,B 84 was obtained in Cu-0.65 wt.%Cr alloy.
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Fig. 1. Phase diagram of Cu-Cr alloy[3].
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Fig. 2. SEM micrographs of Cu-Cr alloys (a) Ice water
quenched and 85% cold rolled Cu-0.27 wt.%Cr alloy
after solid solution treatment at 1000°C for 30 min (b)
Ice water quenched and 85% cold rolled Cu-0.45
wt.%Cr alloy after solid solution treatment at 1000°C for
30min (c) Ice water quenched and 85% cold rolled Cu-
0.65 wt.%Cr alloy after solid solution treatment at
1000°C for 30 min.
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Fig. 3. Change in specific electrical resistivity during
isochronal aging in Cu-0.27, 0.45 and 0.65 wt.%Cr
alloys(aging time : 20 min).
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Fig. 4. Variation of electrical resistivity with aging time
at various temperature in Cu-0.45 wt.%Cr alloy.
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Fig. 5. Variation of electrical resistivity with Cr
contents at 400°C for the Cu-0.27, 0.45 and 0.65 wt. %
Cr alloy.
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Fig. 6. Variation of hardness with aging time at 350, 400
and 450°C in the Cu-0.27 wt.%Cr alloy.
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Fig. 7. Hardness change during aging at 400°C for the
Cu-0.27, 0.45, and 0.65 wt.%Cr alloys.
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required for each f(t) in (a) Cu-0.27 wt.%Cr alloy, (b) Cu-
0.45 wt.%Cr alloy and (c) Cu-0.65 wt.%Cr alloy.
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