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ABSTRACT: The work aims to achieve rapid verification of the adaptability of helicopters to polar atmosphere and solve the
problem of difficult assessment inpolar atmosphere. The accelerated test environment spectrum of aluminum alloy was estab-
lished according to the polar atmosphere, and the corrosion behavior of high strength aluminum alloy after accelerated test and
outdoor exposure test was compared and analyzed by means of corrosion loss, scanning electron microscope and laser confocal
microscope test. The corrosion rates of 2024 and 7075 aluminum alloys in polar atmosphere were 14.52 g/(m*-a) and
10.75 g/(m*-a), respectively, and the corrosion products were composed of AIOOH and AlL,O;. Surface wetting time and deposi-
tion of salt particles are the main factors leading to corrosion of aluminum alloy, and the freeze-thaw cycle phenomenon acceler-
ates the corrosion process.
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Tab.1 Chemical composition of the materials (mass fraction, %)

JE= Si Fe Cu Mn Mg Cr Zn Ti Al

2024 0.50 0.50 3.80~4.90 0.30~0.90 1.20~1.80 0.10 0.25 0.15 Bal.

7075 0.40 0.50 1.20~2.00 0.30 2.10~2.90 0.18-0.28 5.10~6.10 0.20 Bal.
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Tab.2 Acting time under different environmental
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galvanic corrosion process of aluminum alloys
under different environments
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Fig.3 Corrosion rate of 2024 and 7075 aluminum alloys after
indoor accelerated test for 1 cycle and outdoor
exposure test for 1 year
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Fig.4 Microstructure of corrosion products of 2024 aluminum alloy after indoor accelerated test and outdoor exposure test:
a) indoor accelerated test; b) outdoor exposure test
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Fig.5 Microstructure of corrosion products of 7075 aluminum alloy after indoor accelerated test and outdoor exposure test:
a) indoor accelerated test; b) outdoor exposure test
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exposure test for 1 year
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