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Initial corrosion of AZ91D magnesium alloy in
atmosphere containing SO»
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University of Science and Technology Beijing, Beijing 100083, China;
2. State Key Laboratory for Corrosion and Protection, Institute of Metal Research,
Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The initial surface morphology of corrosion layer, corrosion products and structure of rust layer for AZ91D magnesium
alloy in SO, industrial polluted atmosphere were analyzed by metallographic observation, SEM and XRD. The results show that cor
rosion rate increases with increasing SO, content in the atmosphere. The initial attack has the characteristics of localized corrosion.
Corrosion starts from a phase, and MgO and Mg( OH) ;, form at first, which provide a protective layer. SO, decreases pH in the
electrolyte layer, accelerates dissolution process, and promotes the formation of MgSO5;* 6H,0 and MgSO,* 6H,0. These soluble
corrosion products result in the loss of protection function and the acceleration of corrosion. Meanwhile, cracks appear with contin-
uation of corrosion, which provide the paths for oxygen and other corrosion pollutants filtering into matrix, further resulting in se-
vere localized corrosion.
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B, %) HM: A18.89, Zn 0.78, Mn 0.24, HA4x 4 Mg.
JSF2A 40 mm X 20 mm X 3 mm .
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Fig. 1 Schematic diagram of experimental
set-up of atmospheric corrosion
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Fig.2 Microstructure of AZ91D alloy
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Fig.3 Variation of corrosion morphologies

observed in same area in pure air
(a) —Before weathering; (b) —58 h; (c¢) —130 h
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Fig.4 Morphologies of magnesium alloy

(a) —Corrosion after 120 h;
(b) —Corrosion after 720 h
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Table 1 B, D, k values calculated by using Table 2 EDXS results of corrosion products on
Eqn. (3) to correlate experimental data surface of AZ91D magnesium alloy
Environment B D k (mass fraction, %)
Porgale 55. 65 —on 237. 03 v iromment Mg 0 S Al
0(S0) = 5 mg/m’ 20,82 - 28.55  339.82 Pure air 520 46.69  2.02
(S0,) = 50 mg/ m’ 2 507. 80 - 2414.76 1514.23 A(S02) = 5 mg/ m’ 32.14  65.32 0.98 1. 56
(S02) = 50 mg/m’® 36.18  60.74 1.60 1.4
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Fig. 6 Morphologies of AZ91D magnesium alloy for accelerated test with 5 mg/m’ SO,
(a) —120 h; (b) —20 h (magnified) ; (c¢) —240 h; (d) —240 h (magnified) ; (e) —360 h; (f) —360 h ( magnified)
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Fig.7 Morphologies of AZ91D magnesium alloy for accelerated test with 50 mg/ m® SO,
(a) —120 h; (b) —120 h (magnified) ; (c¢) —240 h; (d) —240 h (magnified) ; (e) —360 h; (f) —360 h ( magnified)
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