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Table 1 Chemical composition of Sn-Bi eutectic system of
fusible alloy (/%)

Alloy Sn Bi Sb Cu
Sn58Bi 42.00 58.00 0 0
(Sn58Bi)1CulSb 41.16 56.84 1.00 1.00

(Sn58Bi)2Cu2Sb 40.32 55.68 2.00 2.00
(Sn58Bi)3Cu3Sb 39.48 54.52 3.00 3.00
(Sn58Bi)4Cu4Sb 38.64 53.36 4.00 4.00
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Table 2 Solidus temperature (Zonset-endo) Upon heating, liquidus
temperature (Zonset-exo) Upon cooling, the degree of
under-cooling (AT=Tnset-endo—Tonset-exo), and the latent
fusion heat (AHy) of Sn-Bi alloy

Cu JCHE A Sb o & &AM, &4 IMC Jr i il
RO 4 RT S I0H B 2R 2 B8 04 2 (i
Cu JGE A Sb JLE NN A 4%[¥1(Sn58Bi)4Cu4Sh 4 4
ERINnEh 3%0(Sn58Bi)3Cu3Sh &4 ALk, IMC ) —
Y RS RBT o7 AR 23 B /N

Specimen Tonset-endo/ C  Tonsereexo/ C  AT/'C  AH;/J-g
Sn58Bi 137.9 129.8 8.1 51.28
(Sn58Bi)1CulSb 140.9 135.9 5.0 39.65
(Sn58Bi)2Cu2Sb 141.1 136.4 4.7 34.17
(Sn58Bi)3Cu3Sb 141.8 137.6 4.2 33.60
(Sn58Bi)4Cu4Sb 140.3 135.7 4.6 28.53
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SEM micrograph (a) and EDS results of region A (b) and region B (¢) in Fig.6a for CuSn IMC in (Sn58Bi)3Cu3Sb fusible alloy



. 624 iy G Jmipk 5 TR 50 4%
Bl 7 Sn-Bi fRIFILM& & BMAH
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Effects of Cu and Sb Addition on Properties of Sn-Bi Eutectic Alloys

Yang Tianqi, Zhao Xiuchen, Cheng Jingwei, Tan Chengwen, Yu Xiaodong, Liu Yingxia
(Beijing Institute of Technology, Beijing 100081, China)

Abstract: Fusible alloy with rated temperature of 142 °C was designed by adding Cu and Sb elements into Sn-Bi eutectic alloy. Besides,
the melting temperature, phase composition, quasi-static tensile properties and mechanical properties of solder joints were studied. The
results show that the addition of Cu and Sb increases the melting point of the alloy, but the subcooling and latent heat of melting of the
alloy decrease. After adding Cu and Sb elements, a bulk SnSb phase and rod-like CusSns and Cu3Sn phases form in the alloy matrix. These
second phases strengthen the tensile strength of the alloy, but reduce the plasticity of the alloy. The tensile strength of (Sn58Bi)3Cu3Sb
fusible alloy is 86.4 MPa, the plasticity is 15.5%, and the melting point is 141.8 °C. The shear strength of the welded joint with copper
clad plate is significantly higher than that of Sn-Bi eutectic alloy, which can reach 55.7 MPa.

Key words: Sn-Bi eutectic; fusible alloy; melting property; mechanical property; microstructure

Corresponding author: Zhao Xiuchen, Ph. D., Associate Professor, School of Materials Science and Engineering, Beijing Institute of

Technology, Beijing 100081, P. R. China, E-mail: zhaoxiuchen@bit.edu.cn



