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Initial corrosion behavior of Sn and Sn-3Ag-0.5Cu alloy exposed in
atmospheric environment of Shenyang
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Abstract: The atmospheric corrosion behavior of industrial pure Sn and Sn-3Ag-0.5Cu alloy was investigated through
natural exposure test in atmospheric environment of Shenyang. The morphologies and compositions of surface corrosion
products were analyzed by scanning electron microscopy (SEM) and X-ray photoelectron spectroscopy (XPS). The
results show that, after a short exposure in atmospheric environment of Shenyang, both the industrial pure Sn and
Sn-3Ag-0.5Cu alloy tarnish and form a layer of corrosion products quickly. The initial corrosion products are loose, with
many cracks and easily falling off. The thickness of corrosion products layer is about 400 nm measured by XPS depth
analysis. The dust (suspended particulates) in the industrial atmosphere plays an important role in the nucleation and
development in corrosion process. The second phase particles Ag;Sn and CugSns in Sn-3Ag-0.5Cu alloy act as cathode in
the atmospheric corrosion, but they have little influence on the acceleration of the corrosion process.
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Fig. 1 Surface morphologies of Sn (a) and Sn-3Ag-0.5Cu (b) before atmospheric exposure
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Fig. 2 Macroscopic corrosion morphologies of Sn (a) and Sn-3Ag-0.5Cu (b) after 18 d atmospheric exposure
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Fig. 3 Different microscopic corrosion morphologies of Sn and EDS results of located regions after 18 d atmospheric exposure
(Data in Fig. 3 are in mass fraction, %): (a) Cracks of corrosion products; (b) Magnified in (a); (c) White small particles on corroded
surface; (d) Magnified in (c); (e), (f) Typical surface embossment; (g) Corrosion products tending to fall off; (h) Morphology after

corrosion products falling off
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Fig. 4 Different microscopic corrosion morphologies of Sn-3Ag-0.5Cu and EDS results of located regions after 18 d atmospheric

exposure (Data in Fig. 4 are in mole fraction, %): (a), (b) Small particles and cracks on corroded surface; (¢) Composition difference

between corroded and uncorroded regions; (d) Big particle mixed with dust and corrosion products; (e), (f) Typical surface

embossment
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Fig. 5 Corrosion morphologies of transition region of Sn and Sn-3Ag-0.5Cu alloy and EDS results of located regions after 18 d

atmospheric exposure (Data in Fig. 5 are in mole fraction, %): (a) Composition variation on transition regions of Sn; (b), (¢) White

small particles accumulated in transition regions of Sn; (d) Composition variation on transition regions of Sn-3Ag-0.5Cu; (e) Small

particles accumulated in transition regions of Sn-3Ag-0.5Cu; (f) Magnification of zone in (e)
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Fig. 6 XPS patterns of corroded surface of Sn (a) and Sn-3Ag-0.5Cu alloy (b)
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Fig. 7 Sn 3ds;, peaks in XPS of Sn after 18 d atmospheric exposure and sputtering different times: (a) 0 s (surface); (b) 460 s;
(c) 560 s; (d) 660 s
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