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Fig.1 Schematic diagram of prefabricated dog bone type

specimen (Unit: mm)
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Fig.2 Magnetic field generation detection system
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Fig.4 Tensile curve of corrosive 7075-T6 aluminum alloy

&4 7075-TeEETEMRSHVNALRE
Table 4 Tensile strength of corrosive
7075—T6 aluminum alloy
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12.982 432.723
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Table 5 7075-T6 aluminum alloy post-corrosion
fatigue test parameters
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Fig.6 Aluminum alloy corrosion morphology in a magnetic

field-free environment
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Fig.7 Corrosion morphology of aluminum alloy in a magnetic
field at 1.3mT
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Fig.8 Corrosion morphology of aluminum alloy in a magnetic
field at 2.8mT
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Fig.9 Daily weight gain in a non-magnetic field environment
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Fig.10 Magnetic field strength of 1.3mT with daily weight gain
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Fig.13 Fatigue test results
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Experimental Research on Fatigue of Aluminum Alloy After Corrosion Under
Magnetic Field

Yang Renyu, Guo Qiaorong, Li Dinghe
Civil Aviation University of China, Tianjin 300300, China

Abstract: Aircraft will be subjected to serious crrosion fatigue damage under service in seawater, salt spray and
complex electromagnetic field environment. This damage would be affecting the flight safety. In order to explore
fatigue of aluminum alloy after corrosion under magnetic field, the corrosion experiments on aluminum alloys in EXCO
solution are carried out under magnetic fields, as well as uniaxial tensile and fatigue experiments after corrosion. The
7075—-T6 specimens are employed in this research. The surface corrosion morphology of the specimens is analyzed.
The daily weight gain of the specimens is recorded. The observation of fatigne fracture morphology is conducted on
the failed area. The results indicate that, during the initial stages of corrosion, protrusions appear on the surface of the
aluminum alloy specimens, and as the corrosion progresses, peeling corrosion occurs on the surface of the aluminum
alloy specimens. With an increase in magnetic strength, the corrosion rate of the aluminum alloy specimens initially
increases and then decreases. At the same stress level, the fatigue life at a magnetic field strength of 2.8mT is shorter
than the fatigue life at a magnetic field strength of 1.3mT. The characteristics of the fatigue failure zone become
apparent, with the fatigue source zone being relatively smooth and the fracture surface of the specimens being rough.
This research can provide insights into the effect of magnetic fields on the corrosion behavior of aluminum alloys,
offering valuable references for optimizing their corrosion resistance and extending their service life.
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