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Influence of Solidification Rate on Microstructure Structure of Sn-3.5Ag Alloy
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Abstract: Used the graphite die, steel mould, water-cooled copper mold and rapid solidification method,
etc., and metallographic microscopy, scanning electron microscopy (SEM), X-ray diffraction analysis and
detection methods to systematically study the characteristics of the microstructure, phase composition of
Sn-3.5Ag eutectic alloy under the conditions of different solidification rate. The results show that
Sn-3.5Ag eutectic alloy is composed by S-Sn phase and Ag;Sn phase. The microstructure is the regular
arrangement of lamellar-type structures for graphite die cooling; The microstructure is the small block
structure for metal mould and water-cooled copper mold cooling; when the solidification rate reached
rejection with rapid solidification, the microstructure is finer block structure.
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Fig.1 The microstructure (a) and the XRD (b) of graphite die solidification Sn-3.5Ag alloy
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Fig.2 X-Ray diffraction spectrums of the Sn-3.5Ag alloy
solidified under different cooling rates

[A. Steel mould, B. Water-cooled copper mold; C. rapid quenching]
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Fig.3 SEM images of Sn-3.5Ag alloy solidified under different cooling rates

[(a). Steel mould, (b). Water-cooled copper mold; (c). rapid quenching]
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Fig.4 Reaction diagram of Sn-Ag metastable eutectic

(a. AgsSn; b. B-Sn; c. Te-eutectic temperature)
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Tab.1 The average grain sizes of primary f-Sn crystal and
the volume fractions of Sn-3.5Ag alloys solidified

under different cooling rates
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Fig.5 Relations between the secondary dendrite arm spacing

and solidification time in Sn-3.5Ag alloy
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