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Temperature Dependency of Photodegradation Mechanisms by Using
Temperature and Humidity Controlled UV Irradiation Equipment

—Physical and Chemical Properties Change on Urethane Coatings for
Building Material—
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Abstract

Organic coatings for building exterior walls are attracting a lot of attention because of the require-
ment for long-term usage of buildings and constructions. Polyurethane (PU) has been commonly
applied on building exterior walls. UV irradiation tests were carried out in a low RH condition (<10
%) at several surface temperatures by using our equipment which can control both humidity and
temperature of film surface in accelerated UV irradiation. For irradiated samples, IR and Raman
spectra were measured to study change of chemical structure. Furthermore, we also investigated
elastic modulus with ultrasonic instrument. Irradiated samples didn’t yellow on exposure test be-
cause of the absent of increase in double bond groups (C=C, C=0). In terms of temperature de-
pendency of degradation reactions, Photo-Fries reaction seemingly doesn’t depend on temperature,
whereas Norrish type reactions are promoted by temperature elevation. Moreover, we investigated
the relationship between aggregate-state and change of elastic modulus, in early stage, it shows a
better correlation between them than in later stages.
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