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Comparative Experimental Study on Performance of
Low-silver Sn-0.45Ag-0. 68Cu-X Lead-free Solder
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(School of Materials Science and Engineering, Chongqing University of Technology, Chongqing 400054, China)

ABSTRACT: A new type of low-silver hypoeutectic Sn-0.45Ag-0. 68Cu-X (SAC-X) lead-free solder was prepared to in-
vestigate its integrated performance. The flowing property, wettability and mechanical properties of the new type of solder
were tested according to the national standards, and compared with those of Sn-37Pb, Sn-0. 7Cu and Sn-3. 5Ag-0. 6Cu
solders. The flowing ability and the wettability of the four typical solders both followed the order of Sn-37Pb,
Sn-3.5Ag-0. 6Cu, SAC-X and Sn-0.7Cu. The spreading rate of SAC-X solder reached 78.5% , the wetting time was 1.3
s, and the maximum wetting force was 3. 18 mN. The tensile strength of SAC-X solder (40 MPa) was close to that of Sn-
3.5Ag-0.6Cu solder (44 MPa) , but its elongation rate was 1. 89 times that of Sn-3. 5Ag-0. 6Cu solder. Low-silver SAC-X
solder had good comprehensive performance, which was close to that of Sn-3.5Ag-0. 6Cu solder.
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Fig. 1 Morphology of the four typical solders spreading on Cu
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Table 1 Test results of extension rates of the four typi-

cal solders

FERE HiREE/ mm YRR/ %
Sn-37Ph 0.37 89.8
Sn-0.7Cu 0.86 76.2
Sn-3.5Ag-0. 6Cu 0.76 79.1
SAC-X 0.78 78.5
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Fig. 2 Microstructure of the four typical solders
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Fig. 3 The wetting curves of the four typical solders
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Table 2 Wetting data of the four typical solders

PR B Aﬂﬁ'ﬁr@r ‘%j(‘?lﬂ
ERIATE /s 12 J1/mN
Sn-37Pb 0.90 3.28
Sn-0.7Cu 1.86 3.18
Sn-3.5Ag-0. 6Cu 1.23 3.27
SAC-X 1.30 3.20
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Table 3 Mechanical properties of the four typical solders

SPEL PLpim g Wia MR 4R
/MPa /% /HV
Sn-37Pb 32 48.4 12.6
Sn-0.7Cu 38 25.2 13.4
Sn-3.5Ag-0.6Cu 44 24.6 17.2
SAC-X 40 46.4 14.6
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