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Influence of sampling orientation on stress corrosion cracking
resistant behavior of 2124 aluminum alloy containing Sc
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General Research Institute for Nonferrous Metals, Beijing 100088, China;
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Abstract: The stress corrosion cracking behavior of the novel 2124 aluminum alloy containing Sc with different
sampling orientations in 3.5%NaCl (mass fraction) solution was studied by optical microscopy and scanning electron
microscopy. Furthermore, the morphologies at the crack tip before and after corrosion were analyzed. The results show
that the anodic dissolution occurs first during the stress corrosion, and the cooperation of the wedging action incured by
the mass of corrosion products gathering at the grain boundaries and the applied stress drives the pre-cracks extending
along the grain boundaries to the depth direction further in the corrosive medium. Obvious intergranular corrosion of the
samples of the two orientations occurs under the total immersion corrosion and stress corrosion cracking takes places
easily. The stress corrosion crack propagation law and the stress corrosion intensity factor threshold of the samples of
different orientations are obtained. The effect of the sampling orientation on the stress corrosion cracking behavior was
investigated.
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Table 1 Chemical composition of 2124 aluminum alloy

containing Sc (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  Schematic diagram of stress corrosion sample

processing sizes (Unit: mm)
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Fig. 2 Schematic diagrams of sample processing modes:

(a) S—L direction sampling; (b) S—T direction sampling
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Fig. 3 Microstructures of 2124 aluminum alloy thick plate

containing Sc: (a) S—T side; (b) T-L side; (c) S—L side
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B4 ORFEJERINTE NS0 2124 855 4 ST IS
Fig. 4 Corrosion morphologies for S—T side of 2124 aluminum alloy containing Sc after corrosion for different times: (a) 1 d;
®)3d;(c)5d;(d)7d

B 5 OREJESERNTE NS0 2124 8954 S-LTH IS OB 5
Fig. 5 Corrosion morphologies for S—L side of 2124 aluminum alloy containing Sc after corrosion for different times: (a) 1 d; (b) 3 d;
(©)5d;(d)7d
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Fig. 6 Cross section morphologies of 2124 aluminum alloy

containing Sc after corrosion for 7 d: (a) S—L side; (b) S—T side
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Fig. 7 Crack tip morphologies of stress corrosion: (a) S—L

orientation sample; (b) S—T orientation sample
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Fig. 8 Crack propagation length vs time for different
orientation samples: (a) S—L orientation sample; (b) S—T

orientation sample
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Fig. 9  Stress corrosion cracking threshold (Kiscc) for

different orientation samples
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