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Effect of Zr on the Corrosion Properties of Mg-Li-Al Alloy
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Effect of Zr on the electrochemical corrosion characteristics of Mg-Li-Al alloy has
been investigated by means of potentiodynamic polarization study. The electrochemical
behaviors were evaluated in 0.03% NaCl solution and the solution buffered with KH, POx.
NaOH at room temperature. It was found that the addition of very small quantity of Zr
(0.03wt%) in Mg-Li-Al alloy increased corrosion rates and amount of corrosion products
and decreased the pitting resistance of the alloy. From the results it was concluded that Zr
which is added to increase the strength of Mg-Li-Al alloy is harmful to corrosion proper-
ties of the alloy.
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Table -1. Chemical compositions of Mg-Li-Al alloys
(wt%)
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1. working electrode 7. magnetic stirrer
2. counter electrode 8. 6-neck flask

3. reference electrode 9. hot plate

4. thermometer 10. Ar gas

5. gas bubbler 11. potentiostat

6. rubber cork 12. personal computer

Fig. 1. Schematic diagram of electrochemical polariza-
tion experimental apparatus
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Fig. 2. Optical micrographs of (a) Mg-Li-Al and (b)
Mg-Li-Al-Zr solution treated at 623K for thr and
aged at 348K for 1hr
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Fig. 3. X-ray diffraction analysis of ('a) Mg-Li-Al
and (b) Mg-Li-Al-Zr solution treated at 623K for
Thr and aged at 348K for 1hr
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Fig. 4. Potentiodynamic polarization of Mg-Li-Al and
Mg-Li-Al-Zr in a deaerated 0.03% NaCl buffered
with KH,PO; - NaOH( PH 7.00)
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Fig. 5. Scanning electron micrograph showing corro-
sion morphology of (a) Mg-Li-Al and (b) Mg-Li-Al-
Zr after potentiodynamic polarization test in a
deaerated 0.03% NaCl buffered with KH,PO, - NaOH
(PH7.00)
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Fig. 6. Optical micrograph showing corrosion morphol-
ogy of (a) Mg-Li-Al and (b) Mg-Li-Al-Zr after po-
tentiodynamic polarization test in a deaerated 0.03%
NaCl solution
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Fig. 7. Scanning electron micrograph showing corro-
sion morphology of (a) Mg-Li-Al and (b) Mg-Li-Al-
Zr after potentiodynamic polarization test in a
deaerated 0.03% NaCl Solution
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Fig. 8. Ecorr. vs. time behavior of Mg-Li-Al and Mg-
Li-Al-Zr in a deaerated 0.03% NaCl buffered with
KH,PO; - NaOH( PH7.00)
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