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Performance of Typical Structures of A Type of Aircraft after Natural
Exposure in a Coastal Airport
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ABSTRACT: Objective To study the corrosion mechanism of typical structures of a type of aircraft. Methods
Natural exposure test of typical aircraft structures were carried out in Lingshui coastal airport. The surface morphology
and the composition of corrosion products were obtained by means of SEM and XRD, which were used to evaluate the
corrosion and aging performance of substrate and its overlying corrosion protection system, and to obtain the changing
law of the protection performance at different parts of the aircraft. Results Different parts showed different mechanism
and types of corrosion even in the same environment. The coating of the specimen, which directly contacted with the
edge and bolt parts, and the specimen joint showed most serious aging and falling off phenomenon, leading to serious
corrosion in the exposed substrate, while the corrosion degree of other parts was lighter, with even aging and falling off
of the coating. Conclusion Under the action of the same environmental spectrum, the corrosion types and mechanisms
at different parts of the critical connecting structures of the force—bearing panel.
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Table 1 Ground environment spectrum of a certain airport
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Fig.1 Simulation of the force—bearing panel connection
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Fig.2 Test procedures for the simulation of critical parts of corro—

sion
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Fig.3 Macro morphology of specimens after S—year natural expo—

sure test
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Table 2 Evaluation of specimens after natural exposure test
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Fig4 Schematic diagram of the sampling parts of the connecting

zone of the force—bearing panel
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Fig.5 Microscopic picture of region 8
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Fig.6. Microscopic morphology of the corrosions around the rivet hole in regions 9 to 11(100 x )
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Fig.7 Microscopic morphology of the corrosions around the rivet

hole in region 12
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Fig.8 X-ray diffraction patterns of specimes 8 to 11
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Fig.9 Energy spectrum analysis of sample 12
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Table 3 The results of energy spectrum analysis of corrosion

products in region 12

JUE J i 5340 % S350 %
C 6.82 12.59
0 23.25 32.22
Mg 0.56 0.51
Al 62.23 51.15
Si 1.41 112
P 0.22 0.16
S 0.32 0.22
K 0.20 0.11
Ca 0.14 0.08
Cr 2.90 1.24
Fe 0.53 0.21
Zn 0.72 0.24
Ag 0.71 0.15
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