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1 Al-Mg-Zn BILZE K5
Table 1 Chemical composition of the Al-Mg-Zn alloys (/%)

Alloy Mg Zn Mn Cu Cr Ti Zr
1# 5,58 310 04 0.15 0.03 0.07 0.15
2# 463 310 04 0.15 0.03 0.07 0.15
3# 348 3.15 04 0.15 0.03 0.07 0.15
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Fig.1 Stress-strain curves of 1# (a), 2# (b), and 3# (c) alloy in
both air and 3.5% NaCl solution during SSRT; (d) values

of Issrr
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Fig.2 SSRT fractures of 1#~3# alloys in air (a, c, ) and in the 3.5%
NaCl solution (b, d, f): (a, b) 1#, (c, d) 2#, and (e, f) 3#
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Fig.3 Macro fracture of 2# alloy after SSRT in the 3.5% NaCl

solution
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Bl 4 2684V RN LR B3
Fig.4 Micro fracture of the bottom of the “V” fracture in 2#

alloy: (a) “V” fracture in the longitudinal direction,
(b) “V” fracture with two different fracture zones, (c)

brittle fracture zone, and (d) ductile fracture zone
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Fig.5 SSRT stress-strain curves of 1# (a), 2# (b) and 3# (c) alloy

during dynamic hydrogen charging; (d) values of Issrr
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Fig.6 Hydrogen fracture of 1# (a, b), 2# (c, d) 3# (e, ) alloys:

(a, ¢, e) transgranular crack and (b, d, f) intergranular crack
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Fig.7 TEM images of the 1# (a, b), 2# (c, d) 3# (e, f) alloys:

(a, c, e) matrix precipitates and (b, d, f) grain boundary

precipitates
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Stress Corrosion Cracking Behavior of Al-xMg-3.1Zn Aluminum Alloys and Its
Mechanism

Ding Qingwei, Zhang Di, Liu Haoran, Zhang Jishan
(State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The stress corrosion cracking and hydrogen embrittlement of the Al-xMg-3.1Zn aluminum alloys were studied by slow strain
rate tensile tests and dynamic electrolytic hydrogen charging experiments, respectively. The cracking process of the alloy was studied by
the macro- and micro-fracture observation. The mechanism of stress corrosion cracking was analyzed and the effect of Mg on the cracking
behavior was illuminated. The results show that the stress corrosion cracking occurs in the studied alloys, and the corrosion
susceptibility decreases with the decrease in Mg content. This is directly related to the weakening of the anodic dissolution of grain
boundary precipitates and hydrogen embrittlement behaviors caused by the decrease in Mg content. Wherein, the fact that the precipitate

phase amount decreases with the decrease in the Mg content plays a critical role.

Key words: Al-Mg-Zn aluminum alloy; stress corrosion cracking; fracture analysis; anodic dissolution; hydrogen embrittlement

Corresponding author: Zhang Di, Ph. D., Associate Professor, State Key Laboratory for Advanced Metals and Materials, University of
Science and Technology Beijing, Beijing 100083, P. R. China, Tel: 0086-10-82375844, E-mail: zhangdi@skl.ustb.edu.cn



