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ABSTRACT The in-situ electrochemical impedance spectrum measurements were conducted to inves-
tigate the early stage of the atmospheric corrosion behavior of the magnesium alloys with different volume
fractions of β phase. The results indicated that β phase played a key role in the course of atmospheric
corrosion of the magnesium alloys that was induced by NaCl particles centralized in the early time period.
During the early ten hours the magnesium alloys with high volume fraction β phase had a bigger charge-
transfer resistance, showing a better corrosion resistance. This phenomenon could be attributed to the
better corrosion resistance of β phase. However, a faster corrosion occurred for the magnesium alloys with
high volume fraction β after ten hours when the β phases were broken and the charge-transfer resistance
dropped dramatically due to the high concentration of Cl−. As the exposure time prolonged, the protective
function of the corrosion product films in Mg–3Al alloy was significantly better than those in the other two
alloys as they helped slow down the corrosion rate of magnesium alloys with less volume fraction β phase.

KEY WORDS materials failure and protection, magnesium-aluminum alloy, β phase, atmospheric
corrosion, electrochemical impendence spectrocopy
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view (upper) and side view (lower)
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Fig.2 Experimental Nyquist plots (left) and corresponding Bode plots (right) of Mg–3Al alloy exposure

to atmosphere with 100%RH
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Fig.3 Experimental Nyquist plots (left) and corresponding Bode plots (right) of Mg–9Al alloy exposure

to atmosphere with 100%RH
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Fig.4 Experimental Nyquist plots (left) and corresponding Bode plots (right) of Mg–21Al alloy expo-

sure to atmosphere with 100%RH
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