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ABSTRACT: Objective To investigate the failure behaviors of different coatings in different environments. Methods Acrylic res-
ins with certain amount of hydroxyl were prepared via a solution polymerization route. Acrylic polyurethane coating was obtained by
mixing the acrylic resins with polyisocyanate. Fluorinated acrylic polyurethane coating was prepared by introducing fluorinated acry-
late into the synthesis of the acrylic resins, while silicone acrylic polyurethane coating was synthesized by introducing amino silicone

oil into the curing process of the coatings. The chemical structure of the coatings was confirmed by FT-IR. Failure behaviors of the
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coatings in different temperature environments ( room temperature, 100 C, 150 °C), hydrothermal environment and xenon arc

lamp artificial aging experiment were monitored by characterizing the contact angle and glossiness of the coatings. Results The hy-

drophobicity of the coatings was effectively improved by the incorporation of the fluorine and silicon components. The normal, fluor-

inated and silicone acrylic polyurethane coatings had stable hydrophobicity and glossiness in environments with a temperature below

100 C. Among the three coatings, the fluorinated coating failed most slowly in the xenon lamp aging test, and the silicone coating

failed most slowly in the high-temperature environment (150 °C). Hydrothermal environment had no significant influence on the

contact angle and glossiness of all the three coatings. Conclusion Fluorinated coating showed better resistance to photo-aging,

while silicone coating had better resistance to the high-temperature environment.
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Tab. 1 Monomer recipes of the three kinds of acrylic

polyurethane coatings
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Fig. 1 ATR-FTIR spectra of the coatings
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Fig. 2 Variation of the coating contact angle in environments with different temperatures
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Fig. 3 Variation of the coating glossiness in environments with different temperatures
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