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ABSTRACT: The work aims to study the correlation of organic coatings under the conditions of outdoor exposure test at Lhasa
Test Station and multi-factor comprehensive plateau cold climate environment simulation accelerated test. Taking the epoxy mi-

caceous iron/acrylic coating as the research object, through the outdoor exposure test and the laboratory comprehensive simula-
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tion accelerated test, analysis devices such as the glossmeter and colorimeter were used to obtain the change rules of color dif-
ference and loss of light to characterize the aging performance of the coating, and the aging degree of the coating system under
the two test conditions was compared; ATR-FTIR, EIS and other methods were used to study the effect of the change of the mo-
lecular structure of the coating and different environmental conditions on the corrosion resistance of the coating, and the degra-
dation mechanism of the coating was analyzed; The correlation of the coating system in two environments was calculated by the
Spearman rank correlation coefficient (rhos) method. Compared with the outdoor exposure test for 12 months, the color differ-
ence and light loss rate of the epoxy micaceous iron/acrylic coating were basically the same after the comprehensive simulated
accelerated test for 60 days. The correlation between the color difference and the light loss rate was 0.771 4 and 0.828 6. Com-
pared with the outdoor exposure test at Lhasa Test Station, the change trend of key performance parameters such as color differ-
ence, loss of light, infrared spectrum, electrochemical impedance, etc. of the epoxy micaceous iron/acrylic coating system after
the comprehensive accelerated test is basically the same, and the aging mechanism is basically the same. The multi-factor com-
prehensive plateau cold climate environment simulation accelerated test device can comprehensively simulate the environmental
factors such as solar radiation, air pressure, temperature and humidity under the plateau cold climate environment. It has good
simulation and correlation.
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Tab.1 Coating performance test items, standards and related equipment
Test items Reference standards Equipment and instruments Model
Glossiness GB/T 9754—2007 Glossmeter BYK 4430
Color GB 11186.2—1989 Colormeter BYK A6801
Infrared spectrum GB/T 21186—2007 Fourier transform infrared spectrometer Thermo SCIENTIFIC-IS50
Electrochemical impedance spectroscopy ISO 16773-2: 2016 Electrochemical workstation M2273
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Fig.1 Outdoor exposure test of coating test sample
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Tab.2 Basic environmental information of Lhasa Test Station

Climate type Altitude/m tem?Z:;fLiZ/ C hlﬁl’\l/ie(;.ﬁfj% sunsl?irrllé1 l}1la<l)1urs/h An{aluma;;rcl’gl(ll\ilr;igi’%;ion railz?;ﬁl/?rllm
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Fig.2 Structural diagram of test device
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Fig.3 Accelerated test diagram of coating test sample
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Fig.4 Comprehensive simulated accelerated test spectra
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Fig.5 Change rule of color difference of epoxy micaceous iron/acrylic coating after two environmental tests:
a) natural environment test; b) comprehensive accelerated test
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Fig.6 Change rule of light loss rate of epoxy micaceous iron/acrylic coatings after two environmental tests:
a) natural environment test; b) comprehensive accelerated test
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