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Research on Stress Corrosion Behavior of AZ91
Magnesium Alloy Modified by Erbium and Cerium
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Abstract: AZ91magnesium alloys modified by erbium (Er) and cerium (Ce) (AZErCe)were fabricated
by casting into metal mold. The effect of Er and Ce on the microstructure and stress corrosion cracking
(SCC) behavior of AZ91 in Cl- containing moist atmosphere was investigated by slow strain rate tensile
(SSRT) tests, potentiodynamic polarization analysis, X-ray photoelectron spectroscope (XPS), scanning
electron microscope (SEM) and X-ray diffraction (XRD). The results showed that the g-Mg,; Al;, phase
was transformed from discontinuous network into small island distribution and dispersed homogeneously
after the addition of Er and Ce, and the formation of Al;Er and Al;, Ce; intermetallic compounds reduced
the volume fraction of -Mg,; Al;, phase. The addition of Er and Ce greatly improved the SCC resistance,
because the local corrosion resistance of AZErCe was improved by alleviating the cathodic effect of B-Mg;
Al}, phase and improving the compactness of the surface films. As a result, the processes of initiation and

expansion of cracks were suppressed and the influence of hydrogen embrittlement on SCC resistance was
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weakened. The fractography of SCC was changed from brittle cleavage fracture into quasi-cleavage frac-

ture, and the local corrosion at the edge of fracture surfaces was greatly alleviated.

Key words: magnesium alloy; erbium; cerium; stress corrosion cracking; fracture morphology
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Tab.1 Chemical compositions of AZ91 and AZErCe
magnesium alloys (mass fraction, %)

Alloys Al Zn Mn Er Ce Fe Mg

AZ91 8.56 0.61 0.28 - - 0.000 8  Bal.
AZErCel  8.45 0.59 0.26 0.53 0.12 0.0005 Bal
AZErCe2  8.52 0.58 0.26 0.51 0.21 0.0005 Bal
AZErCe3  8.53 0.63 0.25 0.51 0.33 0.0005 Bal
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Fig. 1 Tensile specimen of AZ91 and AZErCe
magnesium alloys used for SSRT
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Fig. 2 SEM micrographs of the as-cast
microstructures of investigated alloys
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Fig. 4 XPS analysis of the surface film formed on AZErCe3 alloy immersed in 3. 5% NaCl solution saturated with Mg(OH),
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Tab.2 Summary of the mechanical properties of AZ91
and AZErCe alloys from SSRT tests

UTS/MPa e/ %
Alloys
Air MA Air MA
AZ91 157.144.7 86.7+3.1 9.140.3 3.540.2
AZErCel  192.5+4.3 130.242.9 9.640.2 4,440.1
AZErCe2  196.742.5 136.144.0 10.040.2 4,6+0.2
AZErCe3  202.0+3.4 140.5+2.6 10.340.3 4,84+0.1

MA; chloride-containing moist atmosphere,
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