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Corrosion behaviors of Al alloy LC4 in Geermu salt lake atmosphere

WANG Zhen-yao, LI Qiao-xia, WANG Chuan, HAN Wei, YU Guo-cai

(Environmental Corrosion Centre, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The corrosion behaviors of typical high-strength aluminum alloy LC4 was studied by atmospheric exposure
test, combining the experimental techniques including mass loss, morphological check of samples and analysis of
corrosion products. The products formed on aluminum alloy LC4 exposed for 12 months were characterized by X-ray
diffractometry(XRD) and infrared transmission spectroscopy (IRS), the results show that the main products are Al,O3,
Al,05-2S10,-2H,0 and AL, Cls6H,0. The surface morphology was observed by scanning electron microscopy (SEM).
The morphology of cross section of skyward surface exposed in salt lake atmosphere for 6 months and the distributions of
0O, Cl, S, Si and Al were analyzed by electron probe micro analyzer (EPMA). Corrosion on field-ward surface is more
severe than that on skyward surface. The character of the corrosion products is related to the abundant chloride
environment.
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Fig.1 Appearances of specimens exposed for 0.5 a and 1 a in

salt lake atmosphere
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Fig.2 Surface morphologies of specimens exposed in salt lake atmosphere for 0.5 a: (a) Skyward surface; (b) Magnification of part

in Fig.2(a); (c) Field-ward surface; (d) Magnification of part in Fig.2(c)
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Fig.3 Surface morphologies of specimens exposed in salt lake atmosphere for 1 a: (a) Skyward surface; (b) Magnification of part in

Fig.3(a); (c) Field-ward surface; (d) Magnification of part in Fig.3(c)
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Table 1

specimens exposed for 0.5 a and 1 a (mass fraction, %)

Chemical compositions in skyward surface of

Time/a o Mg Al Si
0.5 20.30 3.88 30.98 4.98
1 11.68 3.93 32.40 11.60
Time/a S Cl K Ca
0.5 1.33 34.70 1.32 3.52
1 17.41 1.44 1.99
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Fig.4 XRD patterns of corrosion products formed on specimens
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Fig.5 IR spectra of LC4 specimens exposed in salt lake

atmosphere for 0.5aand 1 a
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Table 2 FTIR results for corrosion products formed on 1 a exposed specimens

o Experimental peak position/
Corrosion direction
cm’!

) Reference peak
Corresponding compound T
position®®/cm

648.0

1029.8,1434.8

Al O; 640

Al,0;-28i0,°2H,0 1010, 1030, 1 440

Up
1635.4 Al,Clg6H,0 1 630—1 640
3452.0 H,O/OH 3450-3 490
659.6 AlO; 640
1026.0,1442.5 Al,05-2S10,-2H,0 1010, 1 030, 1 440
Down
1635.4 Al,Clg:6H,O 1 630—1 640
34443 H,0/OH" 3450-3 490
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Fig.6 Back scatter electron image (BSEI) of cross section of skyward surface exposed in salt lake atmosphere for 0.5 a and planar

elemental distribution of O, Cl, S, Si and Al: (a) Substrate morphology; (b) Al; (c) O; (d) S; (e) Cl; (f) Si
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