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Effect of annealing temperature on microstructure and corrosive
properties of cold-rolled 5083 aluminum alloy after quenching

LUO Bing-hui, SHAN Yi-min, BAI Zhen-hai

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Metallography, electron microscope, slow strain testing(SSRT), potentiodynamic polarization and
electrochemical impedance spectroscopy(EIS) were used to study the effect of annealing temperature on the corrosion
feature of cold-rolled 5083 aluminum alloy after quenching. It is supposed that the high stress corrosion cracking (SCC)
susceptibility results from a continuous network of P-phase and along the planes of localized deformation in alloy
annealed at 100 ‘C and 150 C for 40 min. The high SCC resistance of the tested alloy annealed at 200 ‘C and 250 C
for 40 min is related to discontinuous B-phase precipitation uniformly distribute throughout the structure in a globular
form due to plenty of dislocation combinated. In condition of annealing at 300 ‘C and 350 °C for 40 min, a continuous
network of B-phase precipitates at boundaries because of the recrystal, and the stress corrosion resistance resistance and
spot corrosion become weak again.
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Table 1 Chemical composition of tested 5083 Al alloy w/%

Mg Mn Cr Fe

4.85 0.53 0.1 0.11
Si Zn Ti Al

0.1 0.13 0.06 PN
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Fig.1 Anodic polarization curves of 5083 alloy annealed at

different temperatures
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Table 2 Potential of 5083 alloy annealed at

different temperatures

1°C 100 150 200
JEUEAL/V —1.392 80 -1.191 60 —0.490 48
1°C 250 300 350
JErhe AV —0.593 88 -0.801 83 -1.018 96
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Fig.2 TImpedance spectra of 5083 alloy annealed at

different temperatures
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Fig.3 Microstructure of 5083 Al alloys annealed at

different temperatures
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Fig.4 Yield stress, ultimate tensile strength and total

elongation of 5083 alloy under different conditions
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Fig.7 Fracture micrographs of 5083 alloy
annealed at 250 'C
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Fig.8 Fracture micrographs of 5083 alloy
annealed at 350 ‘C
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Fig.9 TEM images of 5083 Al alloy annealed at different temperatures
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