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Table 1 Chemical composition of alloys (w/%)

Nominal Measuremental
Alloy
Al Zn Ca Mg Al Zn Ca Mg
AZ91 9 1 9 1
AZC1 9 1 1.0 8.25 0.42 1.25
Bal. Bal.
AZC2 9 1 1.5 8.03 0.67 1.74
AZC3 9 1 2.0 8.32 0.34 2.53
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Fig.1 XRD patterns of the experimental alloys
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Fig.2 SEM images of magnesium alloy with different Ca contents: (a) 0%, (b) 1.25%, (c) 1.74%, and (d) 2.53%
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Fig. 3 SEM image (a) of AZC3 alloy and element distribution of Mg (b), Al (¢), Ca (d), Zn (e), and Mn (f)
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Fig.4 TEM image (a) and EDS result (b) of Al,Ca solution for 7 d
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Fig.6 SEM images of the experimental alloys after immersion in 3.5% NaCl solution for 7 d: (a) AZ91, (b) AZC1, (c) AZC2, and (d) AZC3
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Fig.7 LSCM images of corrosion surfaces of the experimental alloys after immersion of 7 d: (a) AZ91, (b) AZC1, (¢) AZC2, and (d) AZC3
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Fig.8 SEM image (a) of corrosion products of AZC3 alloy after 24 h immersion and element distribution of O (b), Mg (¢), Al (d), Zn (e),

and Ca (f)
v @ Mg;Aly
0 Mg(OH),
VYMgO
3 oM
=
2
a
L
K= o ®
) I Yoo ®
* v v
20 30 40 50 60 70 80
20/(°)

9 AZC3 &R M E 1Y) XRD Kl
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Table 2 Polarization curve parameters of alloys

Alloy Ecorr/V vs SCE Loor/ X 107 A-cm’?
AZ91 ~1.458 1.35
AZC1 ~1.468 0.907
AZC2 -1.427 0.548
AZC3 ~1.458 0.613
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Fig.11 AFM image (a) of AZ91 alloy and surface potential difference maps and profiles of AZ91 (b, ¢), AZC2 (d, e)
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Effect of the Second Phase on Corrosion Behavior of Magnesium Alloys
with Different Ca Contents

Cui Xiaoming, Yu Zhilei, Zhang Xiaoting, Bai Pucun, Liu Fei, Du Zhaoxin, Cao Wentao
(Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: The microstructures of Mg-Al-Zn-XCa (X=0 wt%, 1.25 wt%, 1.74 wt%, 2.53 wt%) alloys before and after corrosion were
characterized by XRD, SEM, TEM and EDS. And the corrosion behavior was studied by mass-loss, electrochemical method and SPM. The
results show that the phases are mainly composed of a-Mg, f-Mg;7Al;2, Al,Ca and (Mg, Al),Ca. With increasing Ca content, the size of the
dendritic arms decreases, and the scale and number of the Mg;;Al;» phase decrease gradually. The shape of the Al,Ca phase transforms
from bonelike to network at the grain boundary, and the (Mg, Al),Ca phase increases gradually. The results of corrosion behavior testing
indicate that the addition of Ca can reduce the content of a+f eutectic, and therefore leads to the narrowed corrosion channel and decreased
proportion. The formed Al,Ca cathode phase inhibits the hydrogen precipitation process, and the adding Ca causes an increase in the
anodic corrosion potential. The potential difference between Al,Ca and a-Mg is lower than that between -Mg;7A 12 and a-Mg.

Key words: Mg-Al-Zn magnesium alloy; Ca; second phases; corrosion behavior
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