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Influence of P and Mg Additions on the Mechanical Properties and
Electrical Conductivity of Cu-Sn Based Alloys
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Abstract The high electrical conductivity Cu-0.15%Sn alloys containing various P contents, and the high con-
ductivity and high strength Cu-0.1%Sn-0.1%Ag alloys with various Mg/P additions were fabricated and their
mechanical properties and electrical conductivity were investigated. The electrical conductivity was generally
decreased as the P content was increased where as the hardness and strength was shown to increase. When
Mg was added to P-containing Cu alloys, the detrimental effect of P on the conductivity was significantly reduced,

and TEM observations indicated that the formation of Mg,P, phase is responsible for this result.
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Table 1. Chemical compositions of specimens (wt.%)

Alloys| Sn Ag P Mg Cu
A 0.16 - 0.002 - balanced
B 0.16 - 0.004 - "
C 0.15 - 0.008 - "
D 0.12 010 | 0.01 0.002 "
E 0.09 0.10 0.05 0.15 "
F 0.11 0.10 0.11 0.20 "
G 0.10 012 | 012 0.10 "

Table 2. Electrical conductivity of Cu-0.15%$5n alloys

Alloys A B C C14300
%IACS 96 95 91 90
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Fig. 1. Microhardness variations of Mg-0.15%S5n-P alloys
during the annealing at different temperatures (Cu-Cd:
(14300 alloy).
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Fig. 2. SEM micrograph of Cu oxides in Mg-0.15%Sn-0.008%P alloys.
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Table 3. Electrical conductivity of Cu-0.1%Sn-0.1%Ag
alloys

Alloys D E F G
BIACS non-annealed | 81 59 60 58
T annealed 9 | 8 | 81 | 78
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Fig. 3. Tensile properties of Cu-0.1%Sn-0.1%Ag-P-Mg
alloys before (a) and after (b) the annealing at 500°C for
1 hour.
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Fig. 4. SEM micrographs of Cu-0.1%Sn-0.1%Ag-0.11%
P-0.29%Mg alloys.

Fig. 5. TEM micrograph showing very fine Mg-P
phases in Cu-0.1%Sn-0.1%Ag-0.11%P-0.2%Mg alloys.
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