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Effect of aging on corrosion resistance of
7050 aluminum alloy pre-stretching plate
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Abstract: The effects of aging after pre-stretching process on microstructure, hardness, and corrosion resistance of the
7050 aluminum alloy plate were investigated by means of hardness tests, corrosion rate tests, exfoliation corrosion tests,
slow strain rate tensile(SSRT) tests, transmission electron microscopy and differential scanning calorimetry(DSC). The
results indicate that the peak-aged 7050 aluminum alloy possesses the highest hardness, but its corrosion resistance is
poor. The overaging and the retrogression and re-aging treatments lower the hardness, but improve the corrosion
resistance of the 7050 aluminum alloy compared with the peak-aging treatment. At the high temperature aging stage of
the high temperature and a subsequent low temperature aging, GP zone can be reversed, which is beneficial to the
nucleation of #' and #n phases. Consequently, the precipitates within grains become coarser and distribute uniformly,
leading to the decrease of hardness. Meanwhile, the precipitates at grain boundaries become coarser and discontinuous
resulting in an improved corrosion resistance.
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Fig. 1 Effects of aging on corrosion rate and hardness of 7050

RRA HLA30 HLA60

aluminum alloy
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Fig. 2 Exfoliation corrosion morphologies of 7050 aluminum alloy pre-stretching plate treated under different aging conditions: (a),
(b)T6; (c), (d) RRA; (e), (f) HLAG6O; (a), (¢), (e) Still wet; (b), (d), (f) Without corrosion products
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Fig. 3 Curves of SSRT samples treated under different aging
conditions in 3.5% NaCl solution: (a) T6; (b) T74; (c) RRA; (d)
HLA30; (e) HLA60
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Table 1 Mechanical properties of SSRT samples treated

UTS/MPa Elongation/%
Aging
In In %
treatment | air ir
3.5%NaCl 3.5%NaCl
T6 603 559 7.9 5.0 63.3
T74 539 543 8.5 6.0 70.6
RRA 543 540 10.4 9.8 95.2
HLA30 533 532 11.6 10.4 89.7
HLA60 517 499 11.4 10.6 93.0
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Fig. 4 TEM images and SAD patterns of 7050 aluminum alloy pre-stretching plate treated under different aging conditions: (a), (d),
(g) T6; (b), (e), (h) RRA; (c), (f), (i) HLA30; (a), (b), (c) Grain boundaries; (d), (e), (f) Within grains; (g), (i) SAD patterns along

(112); (h) SAD pattern along (111)
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Fig. 5 DSC curves of 7050 aluminum alloy plate: (a) Without

pre-stretching; (b) With 2.13% pre-stretching
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