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Effects of local corrosion on tensile properties of
7055 aluminum alloys after different aging treatments
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Abstract: The effects of intergranular corrosion and exfoliation corrosion exposure on the tensile properties of T6-,
RRA- and T73-treated 7055 aluminum alloy sheets were investigated by ambient tensile test, optical microscopy,
scanning electron microscopy and transmission electron microscopy. The results show that the strength and elongation
decrease after exfoliation corrosion, the drop percentage is significantly higher for the elongation than that for the
strength. The drop percentage in the tensile properties after exfoliation corrosion is higher than that after intergranular
corrosion. After corrosion, the strength is the highest for RRA-treated sheet, and the elongation is the highest for
T73-treated sheet. For the T6-treated sheet subjected to exfoliation corrosion, brittle fracture occurs during tensile test.
The drop percentage in the properties due to corrosion is the highest for the T6-treated sheet, intermediate for the
RRA-treated sheet and the lowest for the T73-treated sheet. Many notches and intergranular microcracks are present on
the surface of the sheet due to corrosion, and this increases the number of the crack sources, thus deteriorates the tensile
properties. The size and distribution of the second phase at grain boundaries have influence on the degree of corrosion
damage, consequently the drop percentage in the tensile properties.
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Fig.1 Tensile properties of 7055 Al alloy sheet before and
after corrosion: (a) Tensile properties; (b) Loss in properties

after corrosion
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Fig.2 Intergranular corrosion morphologies in 7055 Al alloys after different heat treatments: (a) T6; (b) RRA; (c) T73
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Fig.3 Exfoliation corrosion morphologies of 7055 Al alloys after different heat treatments: (a), (d) T6; (b), (¢) RRA; (¢), (f)T73
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Fig.4 SEM images of fracture surface of tensile samples after intergranular corrosion: (a) T6; (b) RRA; (c) T73
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Fig.5 SEM images of fracture surface of tensile samples after exfoliation corrosion: (a) T6; (b) RRA; (¢) T73
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Fig.6 Optical micrographs of ND-TD section adjacent to
fracture surface of T6 sample after exfoliation corrosion and

tensile test
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Fig.8 TEM images of grain boundary in studied 7055 Al alloys at different tempers: (a) T6; (b) RRA; (c) T73
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