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Interaction Behavior Between Low Melting Point
Sn and 2205 Double Stainless Steel
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Abstract: Interaction between liquid Sn and 2205 double stainless steel was investigated, and the contamination behavior of
low melting point metal Sn on stainless steel was evaluated. The micromorphology of the samples before and after the interaction
was observed by metallurgical microscope and scanning electron microscope. The element composition of the samples after
the interaction was detected by line scanning and mapping scanning using energy dispersive spectrometer. The stability of
passive film in liquid Sn was analyzed by thermodynamic calculation. Then the interaction mechanism between Sn and 2205
stainless steel can be revealed. The results showed that Sn reacted with stainless steel by the formation of Fe-Sn intermetallics
for metallurgical bonding. The intermetallics adherency was observed on austenite but ferrite, which was related with the difference
on Cr content. The thermodynamic calculation results indicated that Cr,O; did not react with Sn. Sn contamination had been
prevented by the passive film as a physical barrier. On the surface of 2205 double stainless, Sn contamination was caused by
the atomic diffusion reaction through the incomplete passive film.
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Fig. 1  Microstructure of 2205 double stainless steel
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Fig. 2 EDX line scanning analysis result of 2205 double

stainless steel

3.2 MHEARHEWE Sn XEIEH

2205 XUHANGEN 5 Sn 52 B A H e S 1w Ak ) 8T 40
B3 B [ rb Bl ARl B B (A% 820 Sn, R AR A
B, RN R A G Y. mEE, feE
YRR D 2 ~3 pm, R, & Sn 5B JR
R HOR WAL B A K

K3 SRS Sn S5 St 2

Fig. 3 Cross section microstructure after double stainless

steel reacted with Sn
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Fig. 4  Surface microstructure after double stainless steel reacted with Sn
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Fig. 5 Surface microstructure and EDX mapping analysis results after double stainless steel reacted with Sn
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