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Corrosion behavior of aged extrude
MBS magnesium alloy in saline solution
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Abstract: The corrosion characteristics and corrosion mechanism of aged extrude MB8 magnesium alloy immersed in
saline solution were investigated by optical microscopy (OM), scanning electron microscopy (SEM) and energy
dispersive X-ray spectrometry (EDS). The results show that filiform corrosion and pitting corrosion are the main
corrosion forms for MBS alloy. After an induction period, filiform corrosion occurs coupling with anodic Mg dissolution
at the leading edge of the corrosion front and hydrogen evolution on a cathodically activated corroded region behind. The
second phases show significant effect on the propagation of filiform corrosion. The filiform corrosion grows in all
directions due to the dispersively distributed second phases in the cross section, while the corrosion filament extends like
bands due to the second phases distributed in bands in the longitudinal section. In the region without filiform corrosion,
pitting occurs due to the galvanic effect of Mg matrix coupled with second phase particles.
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Table 1 Chemical composition of MB8 magnesium alloy

(mass fraction, %)

Mn Al Ce Cu

1.5-2.5 0.3 0.15-0.35 0.05
Ni Si Fe Be Mg
0.01 0.15 0.05 0.02 Bal.
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Fig. 1 Macro digital photos of cross section of alloy after immersion in 3.5% NaCl solution for 0 h(a), 12 min(a,;), 1 h(a,), 3 h(a;),
8 h(a,) and optical corrosion morphology after immersion for 1 h (b)

B2 SeAEahfE 3.5% NaCl Vi Fis 1A 7] I 5] f5 AR PR 2 WA IR R I 1 h I A il 3506 2 I
Fig. 2 Macro digital photos cross longitudinal section of alloy after immersion in 3.5% NaCl solution for 0 h(a), 15 min(a,), 1 h(a,),
3 h(as), 8 h(a,) and optical corrosion morphology after immersion for 1 h (b)
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Fig. 3 In-situ images for propagation of filiform corrosion in cross section of alloy during immersion in 3.5% NaCl solution: (a) 12

min; (b) 13 min; (c¢) 14 min; (d) 15 min
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Element w/% x/%
Mg 18.62 28.29
Al 35.61 48.75
Ce 19.11 5.04
Mn 26.65 17.92
Eloment v 2% | B4 Ao 3.5% NaCl SR B
Al 4143 56.53 | i iR B LS SEM 1% & EDS 534745 4
Mn 5359 35.92
Fig. 4 SEM images of filiform corrosion
morphology in cross section (a) and
longitudinal section (b) of alloy after
immersion in 3.5% NaCl solution and
magnified image of regions 4 (¢), B (d) and C
(e) in cross section of alloy
B 5 Sty 428 SEM 4
Fig. 5 SEM images of cross section (a) and longitudinal section (b) of alloy
HL A2 8 Tl s X BB S .
HAE 5 N 2H,0+2e=H,(g)+20H" (3)
Mg=Mg*"+2e (D) ySyani
Mg(s)+20H =Mg(OH),+2e (2)  Mg(s)+2H,0(1)=Mg(OH),+Hx(g) “4)
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Element w/% x/%
Mg 7.10 10.90
Al 36.82 50.97
Mn  56.08 38.12

Bl6 Fr<ft 3.5% NaCliZ o kil i (1) SEM 1%

Element w/%  x/%

Mg 1099 17.52
Al 3927 56.40
Ce 2099 581
Mn  28.75 20.28

Fig. 6 SEM images of cross section of alloy after immersion in 3.5% NaCl solution for different times: (a) Mg-Al-Mn particle, 15

min; (b) Mg-Al-Mn-Ce particle, 15 min; (c) Cross section of alloy, 25 min; (d) Magnified image of region E
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