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ABSTRACT: The work aims to study the performance changes of coatings in natural and simulated tropical marine atmos-
pheric environments, to verify the rationality of the method for simulating marine atmospheric environment by reproducing the
environmental effects and damage processes of coatings in natural environments. Based on the analysis of the coating on ships,
carrier based aircraft, and other equipment in the tropical ocean atmosphere, and in combination with environmental factors such

as temperature, humidity, salt mist, and solar radiation in the tropical marine atmosphere, a comprehensive experimental process
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was designed to simulate the tropical ocean atmosphere environment in the laboratory. A comparative test of three coatings in
Wanning, Hainan for a period of one year and a total laboratory cycle of seven cycles was conducted. According to the test of
three coatings in the natural environment and the simulated environment in laboratory, the performance changes of coatings
showed a similar trend. The loss of light and color difference increased, the adhesion significantly decreased, and the AC im-
pedance value decreased. The infrared spectroscopy analysis showed no significant change in the aging mechanism. The average
rank correlation coefficient based on gloss and color difference was 0.87, which is highly correlated. The experimental method
for simulating tropical marine atmospheric environment is reasonable in design and has good simulation performance.

KEY WORDS: coating; tropical marine atmosphere; natural exposure; laboratory simulation; corrosion behavior; correlation
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Fig.1 Outdoor exposure test in natural environment
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Fig.2 Test profile for simulating tropical marine
atmospheric environment with coatings
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Fig.3 Schematic diagram of single cycle profile for equivalent acceleration test in outdoor environment:
a) temperature; b) relative humidity
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Fig.4 Apparent changes of No. 4 coating under different test conditions: a) original; b) 12 months of natural test;
¢) 7 cycles of laboratory test
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Fig.5 Apparent changes of No. 9 coating under different test conditions: a) original; b) 12 months of natural test;
¢) 7 cycles of laboratory test
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Fig.6 Apparent changes of No. 10 coating under different test conditions: a) original;
b) 12 months of natural test; ¢) 7 cycles of laboratory test
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Fig.7 Changes in the loss of light of No. 4 Fig.8 Color difference changes of No. 4 coating
coating under different test conditions under different test conditions
40 20 3.0 12
18- A
35F
ol . 16k 251 0L /
°« / 14 20f .
a5l @ \o/° i /‘ 8L y,
2 / BN 1.5} e
3 200 ] 5 10f 4 / ® o6l
R s R 8 @ ot S 9
R 50 £ o * ¢ 4l
10} al /\k 0.5+ A /A
Sr 2F oL
0 _° 1 1 1 1 1 1 1 0 _* 1 1 1 1 1 1 _0'5 1 1 1 1 1 1 1 1 0 _4/IA 1 1 1 1 1
FiR1 234567 0246 81012 B4kl 234567 024 6 8 1012
I E]AEER B/ H I [E] AEER R A/ A
a LI EE b BRI a LR EIR b BRI
K9 AR AT 9 SIRIZRRIERABL K10 AR AT 9 SIRZEMO2EZL
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Fig.11 Changes in the loss of light of No. 10
coating under different test conditions
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different test conditions
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