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Abstract: The improved corrosion resistance contributes to the further application of lightweight magnesium alloys. In this
paper, the microstructure of the AZ41 and AZ91 alloys was analysed using various techniques such as XRD, OM, SEM,
and EPMA. The corrosion morphology after immersion was observed. performance of the alloys was assessed in a 0.1 M
NaCl solution using EIS measurement, and the corrosion morphology was characterized after immersion. The results show
that the oxide film of the AZ91 alloy is relatively intact and more stable than that of AZ41 alloy at the early stages of
immersion, resulting in better corrosion performance. However, with increasing immersion time, the connected a-Mg and
B-Mg;Al, eutectic network inhibits corrosion propagation in the AZ41 alloy, while the disconnected eutectic 3-Mg;;Al,
phase in the AZ91 alloy produces more micro-galvanic couples with the a-Mg matrix, leading to substantial localized
corrosion.
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Tab.1 The chemical composition of the alloys
Alloy Mg Al Zn Mn Fe Ni Cu Si Be
AZ41 Bal. 4.16 0.89 0.41 0.005 5 0.001 0.001 0.042 <0.000 1
AZ91 Bal. 8.84 0.67 0.28 0.005 9 0.001 0.002 0.020 0.000 9
1 IPF-Z  .(a) AZ41, (b) AZ91

Fig.1 Inverse pole figure of alloys: (a) AZ41, (b) AZ91
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Fig.2 XRD patterns of AZ41 and AZ91 alloys 4 Al .Zn Mg EPMA
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Fig.3 Eutectic morphology of alloys: (a~c) AZ41, (d~f) AZ91

4 Al.Zn Mg EPMA (( ) ):(a~b) AZA41, (c~d) AZ91
Fig.4 EPMA line scan results of Al, Zn and Mg elements (the yellow arrow represents the scanning direction): (a~b) AZ41, (b~d) AZ91
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Fig.5 Nyquist diagrams and Bode (|Z|-Frequency) plots of alloys after a series of immersion time (1, 6, 12 and 24 h):
(a~b) AZ41, (c~d) AZ91
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s o L AZAL1 alloy at 1, 6 and 12 h, (b) impedance spectra of AZ41

R, alloy at 24 h and AZ91 alloy
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Tab.2 Fitting results of the equivalent circuit elements(R,, R, CPE, R, L)
/h RJ(Q-cm?) RJ(Q-cmd)  QUQ'-cm?-s™) n R/(Q-cmd) L
1h 15 360 1.18x10? 0.93 629 61
Az41 6h 15 1180 2.28x10° 0.92 1769 268
12h 15 979 1.61x10° 0.92 1274 314
24h 16 1962 1.40x10° 0.94 - -
1h 12 2362 9.71x10° 0.93 - -
AZ91 6h 12 2253 1.01x10° 0.92 - -
12h 11 2558 1.07x10° 0.91 - -
24 h 11 2233 1.35x10° 0.89 - -
7 AZA1  AZ91 0.1M  NaCl 0.1,6,12.24 120h

Fig.7 Macroscopic morphology of the AZ41 alloy and AZ91 alloy immersed in 0.1 M NaCl solution for 0, 1, 6, 12, 24 and 120 h
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8 0.1M NaCl lh :(a~b) AZ41,(c~d) AZ91
Fig.8 Microscopic morphology of the oxide film on the alloy after 1 h immersion in 0.1 M NaCl solution: (a~b) AZ41, (c~d) AZ91
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Fig.9 Optical morphology of alloys with corrosion product removed after 24 h immersion: (a) AZ41, (b) AZ91
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