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Fig. 1 Sectional diagram of test bar pouring mould
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Fig. 2 Metallographic structures of the bottom and the top of test bars of Sn58Bi alloy at different pouring temperatures
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Fig. 3 DSC curves of Sn58Bi alloy at different pouring temperatures



20214 $1080/5570%8
2.3 W@E
%lﬁxﬂ/mimf—l—SnSSBl %*ﬁ*‘l’( %jj

1) REEEEE, B— ErmiE=1ME.

NELIFFIRTLIEL, BEXTRERS, &%
AOTEE(ER T Y, (165+5) CHRIZHTEEW
HEERS, UEN21.06 HV, HHELZT, TR
EREZE (255+£5) €0 (305+£5) CHY, &M%
FKIEEED BT 710.16 %F116.19 %, HILXFHIIS
NFERRZEBIHEEEASRS, BRTEERS
&, RN FABIHKER), SHESBREE
T,

2.4 HHGEE
ARRARZFIRE TSn58BIGEHFMEALRIZE
R, B=MiREIRE AN - N T HEHITIIEL
SN, INEARTR, ERMRTIRE MR R
=R (25 C) FALREHERIRECREEN . FkEn
TMRERE, BAKEHENERIR, EES
P—ERICBRFERIN SN, ZEEENTIEM, N
FEENERE, B TEREERTREENRSMERE,
H—J:WH?;“EJ%*B RVEEMR
=T IR ESn58BiF £ AL E SHT =8
PNES éﬂEﬁDISﬁET MESFTLAEE, (165+5)C
TR ALRE(ER/N, £956.32 MPa, {Bi#f
FERRERGERK, BIERE, S1A148.79 %; 2%

0 25 50 75 100 125 150
&%

El4 T ERTRESNS8BIG AN /] - MAEHL:
Fig. 4 Tensile curves of Sn58Bi alloy at different pouring temperatures
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Table 1 Vickers hardness values of Sn58Bi alloy at different
pouring temperatures

DRI/ C A (0.025HV) ¥IH (0.025HV)
165+5 21.89 2133 20.96 21.06
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305+5 1742 1760  17.92 17.65
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Fig. 5 Tensile strength and elongation of Sn58Bi alloy at different
pouring temperatures
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Fig. 6 Tensile fracture morphology of Sn58Bi alloy at different pouring temperatures
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Fig.7 Longitudinal section of tensile fracture of Sn58Bi alloy at different pouring temperatures
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Effects of Pouring Temperature on Microstructure and Properties of
Sn58Bi Alloy

ZHANG Yu-jie, LIN Qin—yao, NING Jang-tian, LI Zhi-hao
(Guangzhou Solderwell Advanced Materials Co., Ltd., Guangzhou 510663, Guangdong, China)

Abstract:

This paper studies the effects of pouring temperature on the microstructure, melting characteristic, hardness
and tensile strength of the lead-free solder cryogenic Sn58Bi alloy, and analyzes its fracture morphology.
The results show that the microstructure of the alloy is quite different at different pouring temperatures.
When the pouring temperature is (165+5) °C , the structure is mainly composed of tiny pure Bi phase, Sn/
Bi eutectic phases and scatteredly distributed Sn-rich phase, and the whole structure is seriously segregated.
When the pouring temperature is (255+5) °C , in the microstructure of the alloy, the pure Bi phase is greatly
reduced, while the Sn-rich phase presents a dendritic distribution, and the whole structure becomes fine. When
the pouring temperature is increased to (305+£5) °C , in the microstructure of the alloy, the pure Bi phase is
basically disappeared, and only the dendritic Sn-rich phase and Sn/Bi eutectic phases are found. With the
increase of pouring temperature, the melting characteristic of Sn58Bi alloy is almost unchanged, but the
hardness is decreased gradually, the tensile strength is firstly increased and then decreased, and the elongation
after fracture is firstly decreased and then increased. The fracture shows the typical cleavage brittle fracture
characteristics.
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