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Fig.1 SEM images of AZ91 magnesium alloys with different contents of (La, Ce) mischmetal addition: (a) without RE,
(b) 0.2%, (c) 0.4%, (d) 0.6%, (e) 0.8%, (f) 1.0%, and (g) 1.2%
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Fig.2 SEM images and EDS spectra of different shapes y phase:

(a) granular phase and (b) acicular phase
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Fig.3 XRD patterns of AZ91 alloy (a) and AZ91 alloy with
1.0%RE (b)
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Fig.4 Corrosion mass loss plot of AZ91 without and with rare

earth in 3.5% deice solution under wet-dry cycles
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Fig.5 SEM corrosion morphologies of AZ91 alloy (a, ¢, €) and with 1.0%RE (b, d, f): (a, b) a wet-dry cycle;

(c, d) 4 wet-dry cycles; (e, f) 20 wet-dry cycles
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Fig.6 Corrosion morphologies of magnesium alloys with or
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Fig.7 EDS element mapping scanning of magnesium alloy without and with RE addition: (a) second electron image of AZ91 alloy, (b) Al

mapping scanning, (c) second electron image of AZ91 alloy with 1.0% RE, (d) Al, (e) La, and (f) Ce mapping scanning
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Fig.8 Polarization curves of AZ91 without and with rare earth
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Table 1 Fitting results of polarization curves of AZ91 alloys
without and with rare earth in 3.5% snowmelt

agent
Alloy Ecor/V leor/pA-cm™
B1 -1.535 60.85
B2 -1.593 5.65
B3 -1.587 5.83
B4 -1.584 4.38
B5 -1.579 2.57
B6 -1.582 1.16
B7 -1.589 8.89
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Fig.9 Current distribution of AZ91 alloy (a) and AZ91 alloy
with 10% RE (b) using SECM
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Effect of Misch Metal on the Corrosion Behavior of AZ91 Magnesium Alloys
under Wet-Dry Cycles

Zhou Weiguang®, Jia Ruiling®, Zhang Guilong®, Guo Feng', Zhang Wei?
(1. Inner Mongolia University of Technology, Hohhot 010051, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The microstructure and element distribution of AZ91 alloy were changed by adding the mischmetal of lanthanum and cerium
(La, Ce). La or Ce element can be found in various phases of AZ91 alloy with mischmetal addition. Part of them can be dissolved in the
a-Mg solid solution, while the others formed different intermetallic compounds with chemical composition Als(La,Ce) or Al;cCe,Mn;.
Aly(La,Ce) is in acicular shape and AloCe,Mny-is in granular shape. The fraction of g phase in AZ91 alloy decreased obviously with the
addition of mischmetal, and the distribution of Al element transferred from the grain boundaries to grain internal area. The results of the
corrosion behavior of AZ91 magnesium alloys with addition of mischmetal in snow-melt agent solution under wet-dry cycles show that a
shift of the corrosion potential (Ecorr) towards more negative values is observed for all the alloys with mischmetal addition, but their
corrosion current densities (lcorr) are much lower than that of the AZ91 alloy. The scanning electrochemical microscopy (SECM) test
results reveal that the addition of mischmetal could reduce the number of electrochemical active points on the surface. In addition, the
compactness of corrosion product film of magnesium alloy is increased with addition of mischmetal.

Key words: magnesium alloys; misch metal; corrosion; wet-dry cycles
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