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Abstract: The corrosion behavior and mechanism of 6061 aluminum alloy in simulated industrial-marine atmospheric

environment were studied by means of UV radiation aging and cyclic wet-dry experiment, and the analyses of corrosion

morphology of surface and cross section, mechanical property and tensile fracture. The morphology observation showed that
the corrosion of 6061 aluminum alloy in this environment was initiated by pitting corrosion, the intergranular corrosion

occurred and aggravated with the time increased, and the deepest crack of intergranular corrosion reached 80 pwm in the end
of the eighth experiment cycle. On one side, the sulfide in the simulated industry-marine environment had a great impact on
the pitting of the surface; on the other side, the sulfite ions penetrated into the grain boundary with the corrosive medium and
promoted the intergranular corrosion. The analysis of mechanical properties showed that the elongation rate of the specimens
reduced by 26% after eight cycles of testing in this environment, and the corresponding fracture mechanism changed from
ductile fracture to cleavage fragile fracture caused by pitting and intergranular corrosion.
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Fig. 1 Macro corrosion morphologies of 6061 aluminum alloy

at different acceleration cycles: (a) the second cycle,
(b) the forth cycle, (c¢) the sixth cycle, (d) the
eighth cycle
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Fig. 2 SEM images of 6061 aluminum alloy under different corrosion cycles; (a) the second cycle, (b) the forth cycle,

() the sixth cycle, (d) the eighth cycle
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Fig.3 SEM images of 6061 aluminum alloy samples after different corrosion cycles and removal of corrosion products; (a) the second cycle, (b) the forth cycle,

() the sixth cycle, (d) the eighth cycle
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Fig. 4 EDS spectra of corrosion products of point a and point b in Fig. 2 of 6061 aluminum alloy
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Element contents of corrosion products of point a and
point b in Fig. 2 of 6061 aluminum alloy

Chemical composition (w/% )

Points
0 Al S
a 22.90 72.26 4.85
b 47.42 40.78 11. 80
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IR (a) and XRD (b) spectrum of surface corrosion products of 6061 aluminum alloy after testing for eight cycles
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Fig. 6 SEM images of corrosion sections of 6061 aluminum alloy after testing for different cycles: (a) the second cycle, (b) the forth cycle,

(c) the sixth cycle, (d) the eighth cycle
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Fig. 7 EPMA mapping of the main elements distributing on the cross section of 6061 aluminum alloy after testing
for eight cycles: (a) SEM image of cross section, (b) Al, (¢) O, (d) S
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Table 2 Mechanical performance for 6061 aluminum alloy before RIS G MR R T O, 3@k SEM W8 22 T T4
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Fig. 8 Fracture macro morphology (a), edge morphology (b) and center morphology (c) of original sample; Fracture macro

morphology (d), edge morphology (e) and center morphology (f) of sample after testing for eight cycles
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