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ABSTRACT

Effect of Si on the electrochemical corrosion characteristics of Mg-Li-Al light alloy has been investigated by means of
potentiodynamic polarization study. The clectrochemical behaviors were evaluated in 0 03% NaCl solution and the solution
buffered with KH,PO, - NaOH at room temperature. It was found that the addition of very small quantity of Si (0.48 wit%) in
Mg-Li-Al light alloy increased corrosion rates and amount of corrosion products and decreased the pitting resistance of the
alloy. From the results it was concluded that Si which is added to increase the strength of Mp-Li-Al alloy is hammful to
corrosion properties of the alloy

Key words: Elecirochemical corrosion characteristics, potentiodynamic polarization, electrochemical behaviors, comosion properties,
corrosion rates.
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Table 1. Chemical Composions of Mg-Li-Al alloys

Element . X Micro

specimen Li Al Si Mg structure
Ad 8523 4.02 - bal. op
85 9.01 412 0.48 ba.l. o+p

L Qw20 A 348K A 1AHEY AEHAHEE AA E
ZEre dEd o 229 J2ggnt. & A7 ALEE
A|Fe] Fetd AL Table 13- 2on, Mg-8.23 with Li-
4.02 WHBALE A4, Mg9.01 wiBLi-d12 wiAl-048 wt%
Sig 858} EHsko)
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Fig. 1-2 potentiostat #13] B 2 A7 24, B3
£ EG & G potentiostat/Galv-anostat Model 2732 AL-§3}e]
HAFE 2 Azl ald). 204 (working electrode)
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o2 71EEETh A S (counter electiode) 22 E kA
2, 71EH S (reference clectrode)0.2= Tald=zw 4=
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1. working electrode 7. magnetic stirrer
2. counter clectrode 8. 6-neck flask

3. reference electrode 9. hat plate

4. thermometer 10. Ar gas

5. gas bubbler 11. potentiostat

6. rubber cork

12. personal computer

Fig. 1. Schematic diagram of electrochemical polarization ex-
perimental apparatus,
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Fig. 2. Optical rmcrographs of (a) Mg-Li-Al and (b) Mg-Li- Al-
Si salution teated at 623K for lhr 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-Si solution treaied at 623K for lhr and aged at
348K for 1hr.
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Fig. 4. Potentindynamic polarization of Mg-Li-Al and Mg-Li-Al-Si in a deaerated 0.03% NaCl buffered with KHLPO; - NaOH (pH7.0).

Table 2. Corrosion properties of Mg-Li-Al alloys in a deaerated 0.03%NaCl solution (pH 7.0). Mg-8Li-4Al (A4) and Mg-BLi-4Al-

0.485i (85)
Element unil 3 3 1
specimen (A, em) (d, glom’) (E W, g (Ecos, V) (Icore WA/em™ | (C. R., mpy)
»)
Ad 0.95 1.68 10.79 e 03582 031
S5 0.95 1.67 10.85 -1 0.3767 0.34

Fig. 5. Scarming eleclron micrograph showing corrosion mor-
phology of {(a) Mg-Li-Al and (b) Mg-Li-Al-Si afier po-
tentiodynamme poladzation test in a deaerated 0.03%

MaCl buffered with KH,PO;

NaOH (pHY.

0).
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Fig. 6. Optical micrograph showing corrosion morphology of {a)
Mg-Li-Al and (b) Mg-Li-Al-5i afier potentiodynamic po-

larization test in a deacraled 0.03% MNaCl solution.

Fig. 7.
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Scannming eleciron micrograph showing corrosion mor-
phology of {(a) Mg-Li-Al and (b) Mg-Li-Al-Si after po-
fentiodynanue polanzation 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-Si in a deaerated {1.{3% NaCl buffered with KHPO, - NaOH (pH7.0).
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