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Effect of lanthanum on microstructure and
electrochemical corrosion behavior of Mg-6Al-5Pb alloy
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Abstract: The microstructures of Mg-6%Al1-5%Pb (AP65) alloys (mass fraction) modified by La were investigated by
SEM and XRD. The influence of La on the corrosion property of AP65 alloys were examined by galvanostatic tests,
potentiodynamic polarization and hydrogen generation tests. The results show that La addition in AP65 alloys can
sufficiently refine a-Mg grain. Net-like phases Mggy(AlLa);; and massive phases Mg;(Al,La),, form in AP65 alloys. The
La addition improves the electrochemical activity, corrosion resistance and anode efficiency of AP65 alloy. The mean
electrode potential of the AP65 alloy shifts negatively with the addition of La. The most negative mean potential of —1.73
Vscg oceurs in the Mg-6%Al1-5%Pb-2%La alloy. The hydrogen generation rate decreases from 1.75 to 0.02 mL/(cm®h)
and the anode efficiency increases from 74.30% to 82.31% by adding 6% La to AP65 alloy .
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Table 1 Chemical composition of experimental alloys

Mass fraction/%

Sample

Al Pb La Mg

AP65 6.0 5.0 0 Bal.
AP65-1%La 6.0 5.0 1 Bal.
AP65-2%La 6.0 5.0 2 Bal.
AP65-4%La 6.0 5.0 4 Bal.
AP65-6%La 6.0 5.0 6 Bal.
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Fig. 1 SEM images of AP65 alloys with
different contents of La addition: (a) AP65;
(b) AP65-1%La; (c) AP65-2%La; (d) AP65-
4%La; () AP65-6%La
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Table 2 Energy spectroscopic analysis of different points shown in Fig. 1

Sample Point x(Mg)/% x(Al)/% x(Pb)/% x(La)/% Phase analysis
A 97.15 1.58 1.27 0 Mg
AP65
B 79.78 18.08 2.13 0 Mgsgo(ALPD),g
C 95.86 2.65 1.31 0.18 Mg
AP65-1%La
D 77.31 18.19 0.88 3.62 Mggo(Al,La),g
E 96.62 1.86 1.35 0.17 Mg
AP65-2%La F 78.91 17.55 1.12 2.42 Mgso(Al La)s,
G 62.82 31.45 0.86 4.87 Mg;;(Al,La);,
H 95.89 2.43 1.40 0.28 Mg
AP65-4%La I 82.24 13.95 127 2.54 Mgso(Al La)s,
J 52.87 38.49 0.49 8.15 Mg;,(AlLa),
K 97.23 1.27 1.37 0.13 Mg
AP65-6%La L 80.05 16.66 0.60 2.68 Mggo(Al,La)sg
M 51.60 39.49 0.56 8.35 Mg;7(AlLLa),
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Fig.2 XRD patterns of AP65-4%La alloy
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Fig. 3 Hydrogen evolution curves of AP65 alloys with

different contents of La
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Table 3 Performance parameters of AP65 alloys with different contents of La addition

Sample vig,/(mL-em >h™") Jeon/(LA-cm %) Peorr (v§ SCE)YV  gpean (vs SCE)V  Anodic efficiency/%

AP65 1.75 47.96 -1.69 -1.52 74.30
AP65-1%La 0.61 39.80 -1.58 -1.67 75.74
AP65-2%La 0.55 17.41 -1.59 -1.73 79.24
AP65-4%La 0.06 28.00 -1.58 -1.69 80.82
AP65-6%La 0.02 33.70 -1.59 -1.61 82.31
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Fig. 4 XRD pattern of AP65-6%La corrosion products after

H, evolution corrosion for 16 h
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Fig. 5 Potentiodynamic polarization curves of AP65 alloys

with different La contents
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Fig. 6 Galvestonian curves of AP65 alloys with different
contents of La at current density of 180 mA/cm?
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Fig. 7 SEM images of AP65 alloys
with different contents of La after
galvanostatic discharge at current density
of 180 mA/cm?® for 600 s: (a) AP65;
(b) AP65-2%La; (c) AP65-4%La
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Fig. 8 Low magnification((a), (c), (¢)) and high magnification((b), (d), (f)) SEM images of AP65 alloys with different contents of
La addition discharged at current density of 180 mA/cm? for 1 h after removing surface corrosion products: (a), (b) AP65; (c), (d)

AP65-2%La; (e), (f) AP65-4%La
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