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Resistance to stress corrosion cracking of
new Al-Mg-Cu alloy containing Sc
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Abstract: In 3.5% NaCl solution, the stress corrosion cracking properties of a new Al-Mg-Cu alloy containing scandium
were examined. The composition and the micro-morphology of the crack tip were analyzed. According to the linear
elastic fracture mechanics, the stress field on the crack tip of the pre-fatigue crack specimen is in a state of plane strain.
The crack propagation rate as a constant speed, the stress intensity factor on the crack tip and the threshold stress intensity
factor for the stress corrosion cracking are obtained. The results of the scanning electron microscopy and the EDS
analyses indicate that the intergranular cracking is dominant in the stress corrosion cracking, due to the fact that the Al,O3

is formed with the oxygen dissolved in the corrosion medium around the pre-crack. Anodic dissolution reaction occurs

for the matrix around the crack tip, and the corrosion products are mainly aluminum chloride.
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Table 1 Chemical composition of tested alloys (mass fraction,

%)
Si Fe Cu Mn Mg
0.20 0.30 3.8-4.9 0.3-0.9 1.2-1.8
Cr Zn Sc Ti Al
0.10 0.25 0.21 0.15 Bal.
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Fig.1 Dimensions of fracture mechanics specimen(mm)
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Fig.2 Stress corrosion crack length as function of time for

specimens
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Fig.3  Relationship between crack propagation rate and

intensity factor of stress corrosion cracking
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Fig.4 Macro (a) and micro (b) morphologies showing cross

section observation of stress corrosion cracking
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Fig.5 SEM image around stress corrosion crack tip
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Fig.6 SEM image (a) and element line scanning curves by

EDS analyses (b) around stress corrosion crack tip of aluminum

alloy
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