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ABSTRACT: The paper aims to study the correlation between accelerated corrosion test and natural exposure test of an aircraft
structural simulation test specimen. Accelerated corrosion tests in laboratory and natural exposure tests in outfield of Xisha,
Hainan province were carried out on a simulated aircraft structure. The macro/micro morphology, gloss reduction, chromatic
aberration grade and composition of corrosion products were taken as evaluation indexes to compare the corrosion damage of
surface coatings for a long time. The fatigue life and fracture morphology of fatigue specimens with two cycles of accelerated

corrosion test and two years of outdoor exposure were compared and analyzed. The change rule of chromatic aberration in two
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cycles of accelerated corrosion test was consistent with that in two years of natural exposure test, and the change grade after test

was 2. The gloss change regularity of the test process was the same, and the grade of gloss reduction was 3 after accelerated cor-

rosion test. It was 4 in outdoor exposure and 3 under roof. Topcoat peeling occurred at screw edges. The number of dimples and

holes of fatigue fracture of 7B04 aluminium alloy specimens did not change significantly. When the significance was 0.05, the

t-test value of fatigue life of the two groups was 1.6971, and there was no significant difference in fatigue life between the two

groups. The corrosion degree of the topcoat of accelerated corrosion test specimens is between that of exposed test specimens in

outdoor and under roof, which is consistent with the principle of accelerated environmental spectrum compiling. It further

indicates the correctness of accelerated environmental spectrum. There is no significant difference in fatigue life, which in-

dicates that accelerated corrosion test can properly simulate the impact of the actual working environment on the fatigue per-

formance of aircraft specimens.
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Tab.1 Chemical composition of 7B04 aluminium alloy
JTH Si Cu Fe Mn Mg Cr Ni Zn Ti Al
Fim s EU/%  0.10 1.4~2.0 0.05~0.25 0.20~0.60 1.8~2.8 0.10~0.25  0.10  5.0~6.5 0.05 Balance
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Fig.1 Configuration and size of the specimen (unit: mm):
a) corrosion test specimen; b) corrosion
fatigue test specimen
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Fig.2 Accelerated corrosion testing environmental spectrum
based on outdoor environment
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Fig.3 Natural environment exposure test: a) outdoor; b) under roof; c) storage room
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Fig.4 Macroscopic morphology comparison of specimens after different environmental tests:
a) storage room; b) under roof; ¢) outdoor; d) accelerated corrosion
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Fig.5 Comparison of local microstructure after different environmental tests:
a) storage room; b) under roof; c) outdoor; d) accelerated corrosion
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Fig.6 Comparison of aging results of coatings: a) chromatic
aberration grade; b) gloss reduction
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Fig.7 Comparison of corrosion product components
between outdoor exposure and accelerated corrosion test
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Fig.8 Comparison of fracture microstructure: a) outdoor exposure; b) accelerated corrosion
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Tab.2 Estimate value of distributed parameter of fatigue life

Outdoor exposure for 2 years Accelerated corrosion for 2 cycles

Test condition

1 2 3 4 5 1# 2# 3# 4# 5#

Fatigue life 11282 10902 16982 11478 16508 11272 41217 32030 12765 15638
Logarithmic median life (T) 4.1195 4.2941
Standard deviation &(T) 0.0959 0.2245
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