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Studies on corrosion fatigue failure mechanism of 6061-T6
aluminum alloy in salt spray environment

Wang Fei’, Song Yi, He Baiyi
(Pipe China North West Company, Yinchuan 750001, China)

Abstract: Structural components are subjected to alternating loads and corrosive factors during service,
which accelerate their corrosion fatigue failure process and significantly shorten their service life. This
study focuses on 6061-T6 aluminum alloy, conducting corrosion fatigue tests in the salt spray
environment, combined with methods such as microstructural observation, elemental composition
analysis, and grain structure characterization, to investigate the effects of salt spray concentration and
loading frequency on its corrosion fatigue performance and analyze the failure mechanism. The results
indicate that within the salt spray concentration range of 3.5 wt.% to 5.0 wt.%, the fatigue life of the
material decreased by 52.43% to 66.32%. At lower concentrations, corrosion products and NaCl crystal
particles obstruct the crack tip, slowing the crack propagation rate and leading to an increase in material
fatigue life. As the salt spray concentration further increases, corrosion reaction rate accelerates. The
corrosion on the sample surface intensifies, and stress concentration becomes more pronounced. This
exacerbates the formation of crack sources, gradually reducing the fatigue life of the material. Under a
3.5 wt.% salt spray environment, increasing the loading frequency from 5 Hz to 10 Hz, increased the
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dislocation density of the material, and promoted the penetration of corrosive media. It also accelerated
the corrosion process, and resulted in a 15.13% decrease of the material corrosion fatigue life.
Keywords: salt spray corrosion fatigue; 6061-T6 aluminum alloy; microscopic morphology characterization;

loading frequency
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Tab.1 6061-T6 aluminum alloy chemical composition

#+£1 6061-T6 RASHFEMAS

J85r

Cu

Ti

Si

Fe

Mn

Mg

Zn

Al

AR %

0.21

0.07

0.56

0.23

0.07

0.99

0.12

0.08

Balance
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Tab.3 Parameters of salt spray corrosion fatigue test

F5 | om/MPa | S /MHz | HEKRE/(wt%) | R
1 210 10 3.50/0 0.1
2 230 10 3.50/0 0.1
3 250 10 3.50/0 0.1
4 270 10 3.50/0 0.1
5 230 5 3.50 0.1
6 230 10 2.00 0.1
7 230 10 2.75 0.1
8 230 10 425 0.1
9 230 10 5.00 0.1
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Fig.5 Stress-life curve of 6061-T6 aluminum alloy under air

and salt spray environment
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Tab.4 Corrosion fatigue life of materials under the

influence of loading frequency
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Fig.8 Microscopic morphology of the fracture under salt

spray concentration of 3.5 wt.%
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