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ABSTRACT The corrosion morphologies of as—extruded magnesium alloy AM60 in 3.5%NaCl

aqueous solutions with pH 3 ,

7 and 12 were observed, and the number and size of corrosion pits were

measured. The effect of pH values on corrosion of AM60 and the role of AIMn particles in corrosion
were discussed. A corrosion model of AM60 was put forward. The experimental results indicate that
the pitting corrosion occurred in an acidic or neutral 3.5%NaCl aqueous solution, the pits initiated in
the a matrix around AlIMn particles, whereas Al element was dissolved in the rich-Al areas such as

AlMn particles and 3 phase, and the honeycomb morphology was formed on the surface in alkaline
solutions. The number of corrosion pits is most at pH 7.
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Fig.1 Microstructure of as-extruded Mg alloy AMG60,
consisting of the a—Mg matrix and small amount of
B phase along the grain boundaries and black Mn—
containing particles with regular shape (a}), and
SEM micrograph showing Mn—containing particles
(AIMn phase indicated by EDS) (b)

2 & Mg & @& AM60 Z£AR[F pH {Hiy 3.5%NaCl i i2i 6 h fIRMBAR
Fig.2 Corrosion morphologies for AM60 immersed in 3.5%NaCl aqueous solution at pH=3 (a), pH=7 (b)

and pH=12 (c) for 6 h
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Table 1 Number and size of corrosion pits in Mg alloy AM60 immorsed in 3.5%NaCl solution for 6 h

pH Number of pits Size of long Size of short Average Average General
value 104/m2 axis, mm axis, mm width, mm area, mm? area, mm?
3 2.60 1.69 1.43 1.55 48.30
7 3.30 1.59 1.38 1.47 57.00
12 0.17 0.86 0.75 0.43 0.88
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Fig.3 Corrosion morphologies for AM60 immersed in
3.5%NaCl aqueous solution at pH=3 for 35 min
(a) and 95 min (b), showing the a-matrix near

AlMn particle corroded

VPR A AR, £8h A(OH); , 7R7E(E MgO
B, R Mg(OH)» fi74ti.

4 FE Mg &4 AMG60 7 3.5%NaCl {5 (pH=12)
30 min f5 Y ML AR
Fig.4 Corrosion morphologies for AM60 immersed in
3.5%NaCl aqueous solution at pH=12 for 30 min,
AlMn particles and 8 phase on grain boundaries
dissolved {a) and the honeycomb-like areas with
higher Al also dissolved (b)
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Fig.5 XRD patterns of corrosion products for
AM60 30 h immersed under different
pH conditions
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Fig.6 Polarization curves for AM60 in 3.5%NaCl

aqueous solution at various pH conditions

® 2 HE Mg &4 AM60 ZARF pH i
3.5%NaCl i By LB
Table 2 Electrochemical parameters for AM60
in 3.5%NaCl aqucous solution at vari-

ous pH values

pH Eeorr icorr Be Corrosion rate
value v mA/cm?  V/dec mm/a
3 -1.538 0.29 0.1 261.0
7 -1.536 0.25 0.1 247.0
12 -1.498 0.08 0.1 73.0
154 -

Potential, Esce, V

Time, min
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Fig.7 Corrosion potential of AM60 as a function of

time in 3.5%NaCl aqueous solutions
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Fig.8 Model of pitting corrosion for Mg alloy AM60
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