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Effect of Ce content on the corrosion properties of Mg-Li-Al alloy

S. H. Kim, S, H. Choi, I. B. Kim

Dept. of Metallurgical Engineering, Pusan National University, Pusan 609-735

Effects of Ce content on the corrosion properties of Mg-8Li-2Al a+ £ two phase
alloys were investigated by means of electrochemical polarization test and immersion
test. The corrosion rates evaluated from the electrochemical polarization results were
decreased about S times by addition of 1 wt% Ce. The weight loss and corrosion rate
obtained from the immersion test were decreased also by increasing the Ce content.

This behavior can be explained as the Ce compounds located at a/# grain bound-
aries played a role of sacrificial anode. It was concluded that the addition of Ce in-
creased the corrosion resistance of Mg-Li-Al two phase alloy.
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Table 1. Chemical composition of Mg-8Li-2AI-XCe
alloys(wt% ).
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Fig. 1. Schematic diagram of electrochemical polari-
zation experimental apparatus.

1. working electrode 7. magnetic stirrer

2 counter electrode 8. 6-neck flask

3 reference electrode 9. hot plate

4 thermomcter 10. Ar gas

5 gas bubbler 11. potentiostat

6 rubber cork 12. personal computer
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Fig. 2 Optical microstructure of Mg-Li-Al alloys.
(C0) Mg-8Li-2Al (C1) Mg-8Li-2AI-0.5Ce and
(C2) Mg-8Li-2Al-1Ce
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Fig. 3. X-ray diffraction anaysis of Mg-Li-Al
alloys. (C0) Mg-8Li-2Al, (C1) Mg-8Li-2Al-0.5Ce
and (C2) Mg-8Li-2Al-1Ce.
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Fig. 4. Anodic and cathodic polarization curves of
Mg-Li-Al alloys in a deaerated 0.03%NaCl solution
(pH 7.8—8.5). (CO) Mg-8Li-2Al, (C1) Mg-BLi-
2A1-0.5Ce and (C2) Mg-8Li-2Al-1Ce.

Table 2. Corrosion properties of Mg-Li-Al alloys in
in a deserated 0.03%NaC! solution(pH 7.8-9.5).
Mg-8Li-2AI(CO) Mg-8Li-2AI-0.5Ce(C1) and Mp-
8Li-2Al-1Ce(C2)

A d E.W. | Ecorr. | Ieorr. | C.R.

cm' | gfem’ ) g V| ph/em?| mpy
Co 0.95 1.65 10.87 | -1.27 | 3428 | 30.84
Cl 0.95 1.69 10.85 | -1.09 | 1245 | 10.90
C2 0.95 173 | 10.84 -1.04 7.16 6.11
A ! area

d : density

E. W. : equivalent weight

Ecorr. : corrosion potential

[corr. © corrosion current densily
C. R.: corrosion rate
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Fig. 5. Scanning electron micrograph showing cor-
rosion morphology of Mg-Li-Al alloys after
potentiodynamic polarization test in a deaerated .
03%NaCl solution. (C0) Mg-8Li-2Al, (C1) Mgy-
8Li-2Al-0.5Ce and (C2) Mg-8Li-2Al-1Ce
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Fig. 6. Optical micrograph showing corrosion mor-
phology of Mg-Li-Al alloys after potentiodynamic
polarization test in a deserated 0.03%NaCl solu-
tion. (CO) Mg-8Li-2Al, (C1) Mg-8Li-2Al-0.5Ce
and (C2) Mg-8Li-2Al-1Ce.
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Fig. 7. Energy dispersive spectroscopy analysis on
the corroded surface of Mg-8Li-2Al-0.5Ce.
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Fig. 8. Energy dispersive spectroscopy analysis or
the corroded surface of Mg-8Li-2Ai-1Ce.
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Fig. 9. Weight loss of Mg-Li-Al alloys in 0.1%NaCl
solution at room temperature. (C0) Mg-8Li-2Al,
(C1) Mg-8Li-2A1-0.5Ce and (C2) Mg-8Li-2AI-1Ca.
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Fig. 10. Average corrosion rate of Mg-Li-Al alloys
in 0.1%NaCl solution at room temperature. (C0)
Mg-8Li-2Al, (C1) Mg-8Li-2Al-0.5Ce and (C2)
Mg-8Li-2Al-1Ce.
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Fig. 11. Scanning electron micrograph showing cor-
rosion morphology of Mg-Li-Al alloys after 96hr in
0.1%NaCl solution. (C0) Mg-8Li-2Al, (C1) Mg-
8Li-2AI-0.5Ce and (C2) Mg-8Li-2Al-1Ce.
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Fig. 12. X-ray diffraction analysis of the corrosion
products of Mg-Li-Al alloys. (CO) Mg-8Li-2Al,
(C1) Mg-8Li-2AI-0.5Ce and (C2) Mg-8Li-2Al-1Ce.
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