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Aging behaviors of acrylic polyurethane coatings during UV irradiation
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ABSTRACT UV accelerated ageing was performed on acry lic polyurethane anticorrosive coatings; gloss and color difference testing,
SEM and FTIR analysis incorporated with EIS were used to analyze their photoaging behavior. The results indicate that the photoag-
ing of acrylic polyurethane coatings can be sensitively detected by gloss measurement; on the basis of contact angle and color differ-
ences there are three processes during the photoaging of acrylic polyurethane, i e. prophase (slow photoaging), metaphase (quick
photoaging) and anaphase (slow photoaging). The chemical changes of the coatings show that UV irradiation causes the breaking of
O—CH and C—N bands which is considered the main reason of acrylic polyurethane photodegradation. Compared the results of sur-
face analysis with those of EIS, it can be found that the corrosion resistance of acrylic polyurethane has declined obviously before visi-
ble photodegradation.
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Fig 1 SEM micrographs of acrylic polyurethane coatings in different indoor aging cycles: (a) not aging; (b) aging 7d; (c) aging 14d; (d) aging
28d; (e) aging 42d; (D) aging 56d
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Fig. 2 Change of oxygen and carbon contents with aging time Fig 3 Losing ghss rate in different UV aging cycks
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Fig. 6 FT-IR spectra of coating surface in different aging time periods: (a) 3300~ 600em™'; (bh) 2000~ 1000cm !
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Fig 7 Photo-oxidative degradation mechanism of acrylic polyurethane
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Fig. 8 Nyquistmodulus plots of coatings after different aging time periods: (b) is the detail with an enlarged scale of (a)
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Bode-modulus plots of coatings after different aging time peri-
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