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Table 1 Nominal chemical compositions of alloys tested
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Alloy
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A-1 7.50—8.00(7.80) 1.00—1.50(1.00) 2.00-2.50(2.40) Balance
A-2 6.00—6.50(6.76) 1.00—1.50 (1.20) 2.00-2.50 (2.60) Balance
A-3 4.50-5.00 (4.59) 1.00—1.50 (1.04) 2.00-2.50 (2.44) Balance
B-1 7.50-8.00 (7.80) 2.50—-3.00 (2.50) 2.00—-2.50 (2.30) Balance
B-2 6.00-6.50 (6.38) 2.50-3.00 (2.86) 2.00-2.50 (2.17) Balance
B-3 4.50-5.00 (4.59) 2.50-3.00 (2.51) 2.00-2.50(2.15) Balance
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Fig. 1 SEM images of IGC behaviors in two groups of alloys with different compositions (Corroding from right to left): (a) A-1;

(b) A-2; (¢) A-3; (d)B-1; (e) B-2; () B-3
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Fig. 2 Corrosion rating results for samples with different

compositions: (a) A group alloys; (b) B group alloys
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Fig. 3 SEM images of EXCO behaviors in two groups of alloys with different compositions (Corroding from right to left): (a) A-1;

(b) A-2; (c) A-3; (d)B-1; () B-2; (f) B-3
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Fig. 4 SEM images of constituent particles in different aluminum alloys: (a) A-1; (b) A-2; (c) A-3; (d)B-1; (e) B-2; (f) B-3
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Fig. 5 EBSD images of different aluminum alloys: (a) A-1; (b) A-2; (c) A-3; (d)B-1; (e) B-2; (f) B-3

Fig. 6 HAADF-STEM images of high-angle grain boundaries in lower Mg content aluminum alloys under different magnifications:
(a), (al) A-1; (b), (bT) A-2; (c), (c1) A-3
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Fig. 7 HAADF-STEM images of high-angle grain boundaries in higher Mg content aluminum alloys under different magnifications:

(a), (al) B-1; (b), (b1) B-2; (c), (c1) B-3
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Fig. 8 Schematic illustration for variation of projected constituents’ densities in two groups of alloys with respect to sample

thickness: (a) A group alloys; (b) B group alloys
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Behavior of localized corrosion of Al-Zn-Mg-Cu alloys
in relation with their Zn and Mg contents

XIE Juan', MENG Li-chun?, CHEN Jiang-hua', YANG Xiu-bo', LIU Ji-zi', LIU Chun-hui'

(1. College of Materials Science and Engineering, Hunan University, Changsha 410082, China;
2. CSR Qingdao Sifang Locomotive and Rolling Stock Co., Ltd., Qingdao 266000, China)

Abstract: It has generally been believed that the Cu addition in Al-Zn-Mg-Cu alloys can improve the stress corrosion
resistance of the alloys. Nonetheless, for such alloys with a high Cu-content, few papers have paid attention to their
exfoliation corrosion (EXCO) and intergranular corrosion (IGC) (two kinds of localized corrosion) resistance in relation
with their Zn and Mg contents. In the present study, peak-aged Al-Zn-Mg-Cu alloys with relatively high Cu contents
(2.0%-2.5%) were studied for their localized corrosion behaviors with varying Zn and Mg contents. By
scanning/transmission electron microscopy (S/TEM), the microstructures of the alloys were characterized in relation with
their properties of corrosion resistance. The alloys were classified into two groups: one with higher Mg content (high-Mg
group) and another with lower Mg content (low-Mg group). The results show the following: 1) For both the two groups
of alloys, with decreasing the Zn-content, their localized corrosion resistance decreases without exception; 2) The
high-Mg group of alloys are worse than the low-Mg group of alloys in IGC resistance in their initial stages of corrosion,
but better in their late stages; 3) For EXCO resistance, the former group is better than the late group in their early-stages
of corrosion, but worse in their late stages of in-depth corrosion.

Key words: Al-Zn-Mg-Cu alloys; localized corrosion; microstructure; precipitate free zone; constituent
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