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Abstract

In the present work, the corrosion properties of Mg-xSn (x=1, 3, 5, 7 and 9 wt.%) alloys have been investigated. Poten-
tiodynamic polarization and immersion tests were carried out in 3.5% NaCl solution of pH 7.2 at room temperature to measure the
corrosion properties of Mg-xSn (x=1, 3, 5, 7 and 9 wt.%) alloys. With increase of the Sn contents, the volume fraction of the
Mg,Sn phase was increased. The corrosion rate of Mg-xSn alloys was increased up to 7 wt.%Sn and decreased above 9 wt.%Sn.
Initiation of galvanic site during immersion mainly occurred at Mg/Mg,Sn interface and propagation went into a-Mg. For this rea-
son, corrosion properties of Mg-xSn (added from 1 wt.%Sn to 7 wt.%Sn alloys) alloys are decreased because the galvanic site was
increased with increasing Sn addition. In Mg-9wt.%Sn alloy, however, the corrosion site were changed from Mg/Mg,Sn interface to
a-Mg/M,Sng interface in lamellar structure. Preferentially corrosion of o-Mg/M,Sn interface in lamellar structure impeded cor-

rosion propagation went into o-Mg.
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Table 1. Chemical compositions of the experimental alloys(wt.%).

Alloy Sn Fe Mn Mg
Mg-1Sn 0.89 0.011 0.0085 Bal.
Mg-3Sn 2.92 0.014 0.0083 Bal.
Mg-5Sn 4.88 0.015 0.0089 Bal.
Mg-7Sn 6.89 0.013 0.0079 Bal.
Mg-9Sn 8.85 0.011 0.0076 Bal.

(49)

Fig. 1. Optical micrographs of the as-cast alloys : (a) Mg-1Sn, (b)

Mg-3Sn, (c) Mg-5Sn (d) Mg-7Sn and (e) Mg-9Sn.
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Fig. 2. X-ray diffraction patterns of Mg-Sn alloys : (a) Mg-1Sn, (b)
Mg-3Sn, (c) Mg-5Sn, (d) Mg-7Sn and (e) Mg-9Sn.
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Fig. 3. SEM images of Mg-xSn alloys : (a) Mg-1Sn, (b) Mg-3Sn,
(c) Mg-5Sn (d) Mg-7Sn and (e) Mg-9Sn.
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Fig. 4. Potentiodynamic polarization curves of Mg-xSn alloys.
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Table 2. Electrochemical corrosion data of Mg-Sn alloys in a 3.5%

NaCl solution of pH 7.2.

Alloy Ecom V vs. Ag/AgCl Lo A * cm™
Mg-1Sn -1.52 825+ 107
Mg-3Sn -1.50 2.14 - 107
Mg-5Sn -1.48 3.98 - 107
Mg-7Sn ~1.44 4.02-107
Mg-9Sn -1.41 991 - 10°°

AZ91 -1.43 6.21 - 107
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Fig. 6. SEM micrographs of corroded surface after 10min in 3.5% NaCl solution : (a) Mg-1Sn, (b) Mg-7Sn and (c) Mg-9Sn.
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