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Influence of Ag Addition on the Mechanical Properties and Electrical
Conductivity of Cu-Mg-P Alloys
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Abstract The microstructure of Cu-Mg-P alloy sheet consisted of Cu matrix and very fine MgP precipitate, and it
has been observed that the microstructure remains virtually unchanged by Ag additions up to 2%. Ag solutes
were dissolved into the matrix and hardly found in the precipitates. The hardness increased with increase of the
Ag content, while the conductivity slightly decreased. Strain hardening through cold rolling was found to be effec-
tive in improving the hardness, especially in high-Ag alloys. Aging treatment was conducted either before the first
cold rolling or between the first and the final cold rolling, and the conductivity was significantly higher at the former
case, regardless of the Ag content. Softening of Cu-Mg-P alloy sheet was remarkable above 400°C and the Ag

content did not show any significant effect on it.
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Table 1. Chemical compositions of alloys (wt.%)

Alloy P Mg Ag Cu
Base 0.09 0.09 balance
0.5%Ag 0.08 0.08 0.39 "
1%Ag 0.10 0.11 0.88 "
1.5%Ag 0.08 0.09 1.34 "
2%Ag 0.08 0.10 1.78 "
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Fig. 1. Manufacturing process for alloy sheets: (a) Process A, (b) Process B.
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Fig. 2. Typical microstructure of Cu-Mg-P-xAg sheets (1 mm): (2) 0%Ag, process A, (b) 0%Ag, process B, (¢) 1%Ag,
process A, (d) 1%Ag, process B, (e) 2%Ag, process A, (f) 2%Ag, process B.
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Fig. 3. SEM micrographs of Cu-Mg-P base alloys
(process A) containing different Ag contents: (a) 0% (b)
1.5% (c) 2%.
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Fig. 4. Effect of strain hardening on the micro-hardness
and conductivity of Cu-Mg-P-xAg alloys (process A).
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Fig. 5. TEM micrographs of Cu-Mg-P-xAg alloy sheets (1 mm thickness) showing MgP precipitates: (a) 0%Ag,
process A, (b} 0%Ag, process B, (€) 1%, process A, (d) 1%, process B, (&) 2%, process A, (f) 2%, process B.
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Fig. 6. Effect of manufacturing process on the tensile
strength and conductivity of Cu-Mg-P-xAg alloys sheets
(1 mm thickness).
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Fig. 7. Softening behaviors of Cu-Mg-P-xAg alloy
sheets (1 mm thickness) heated at different temperatures
for 1 hour: (a) Process A (b) Process B.
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