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Corrosion Characteristics of Eutectic Al-Si Alloy in
Ethylene Glycol Aqueous Solution

Byungkeun Lee, Tak Kang and Choon Sik Kang

Department of Metallurgical Engineering, Seoul National University

ABSTRACT

The corrosion characteristics of Al-Si alloy in ethylene glycol aqueous solution have been studied in the
presence of dissolved oxygen and NaCl of various concentration. It was found that the corrosion resistance of
virgin ALSi alloy as well as modified Al-Si alloy is acceptable in pure ethylene glycol solution. In the presence
of NaCl, however, the corrosion resistance of the alloys decreased significantly and pitting corrosion was observ-

ed. The initiation and growth of pitting on the modified Al-Si alloy is more rapid than on the unmodified alloy.
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(a) Unmoditied Al-Si alloy ( X 400)

(b) Modified Al-Si alloy (X 200)

Photo 1. Microstructures of Al-Si Alloys
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(a) Unmodified Al-Si alloy

(b) Modified Al-Si alloy (0.3% Sr)

Photo 2. Pittings of AL-Si alloys after 100 hours in 30% Ethylene glycol-~1000ppm
NaCl solutions at 100C.
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Table 1. Tafel slope measured from polarization curves of Al-Si alloys in 30% ethylene glycol-350
350ppm NaCl solution at 25T
Al-Si Alloy B Be Ba - Be/(Ba+t B) Remarks
Unmodified 0.3 0.37 0.17
Deaerated Solution
Modified 0.23 0.49 0.16
Unmodified 0.27 0.35 0.15
0,- Saturated Solution
Modified 0.18 0.34 0.12
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Table 2. Corrosion rate and potential of Al-Si alloys in 30% ethylene glycol solution

Temperature 27T 100
Condition Atmosphere Deaerated O,-Saturated Deaerated 0O.- Saturated
NaCl (ppm) 0 350 | 1000 350 1000 1000
Corrosion Unmodified 0.3 2.0 4.0 3.4 12 22
Rate
(mdd) Modified 0.3 2.7, 3.5 4.2 16 24
Corrosion Unmodified —220 | —550 [—620 —530 —800 —190
Potential
(mV. SHE) Modified —250 | =570 |—650 —550 —820 —200
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(a) Unmodified Al-Si alloy (X 1000)
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Fig 2. Pitting initiation curve. Electrolyte; 0. 1M
Na, SO, NaCl 350ppm. potential ; 400mV (SHE)
A: Unmodified, B: Modified Al-Si alloy

{b) Modified Al-Si alloy (X200)

Photo 3. Micrographs of pitted Al-Si alloy in 30% ethylene glycol-350 ppm NaCl

solution.



S galdelT sElold A Al-SigEe £4
7k sish Alel A Feg Axd ol A
FA g gaole LFulF Aol AT A s % 1 2 3
Heto] HAEm AlLSiEgz2ldlv EhA3 99t
of B4dozHM o] gzl o] of7|xlrt, 1. P.D. Hess and E.V.Blackman: A. F. S Trans-
ol £tz o) Abstuinte] Foixe A 1 Y actions 84 (1975) 87
FHA ko] ol #HE AL HobqE of 4 glrh 2. B34, AE3 deBLes x| 215(1983) 54
3. D.Wong, L. Swette and F. H. Cocks :J Elec-
4. 4 2 trochem. Soc., 126 1 (1979) 11
4. B. E. Wilde and E. Will: J. Electrochem. Soc.,
ol AT A%E FUA 3t e HE 17 6 (1970) 775
S qglrh 5. L. H. Laliberte and W. A. Mueller : Current
1. olgel2es 2golo)d 24 AFSi @29 density contour maps; an introduction of pitt-
BAEE o] &9 sakaizl of o Abuglol ol ing and crevice corrosion in Electrochemical
o Ao ghS wolu o]t thE o Eu|y el techniques for corrosion. Ed. R. Baboian.
A& o} b]2atgch NACE (1977) 11.
2 olealZel2 = Balo] CI o] 20| Zaks)el B 6. F. D. Bogar and R. T. Foley: J. Electrochem
YEEA Sohs 56 2E pAel qelyel, of oo 1194 (97 4%
AE Ao ke E Al-Si Sl A o3 Al S 7. S. Dallek and R. T. Foley: J. Electrochem.
A =l 1 oo)fE= Al-Si ZATE Rz ZTdo § Soc., 123, 12(1976) 1775
Az 5 Hute] Aol gk A atdo] v
wl o] e},



