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SUMMARY

We have studied degradation process of organic coating films, composed of various resins
and cross-linking systems. After outdoor weathering test and various accelerated weathering
tests, the films were investigated by means of infrared spectroscopy and scanning electron
microscopic observation.

The degradation in the outdoor weathering test has been mainly promoted by photo-oxidation
reactions. On the other hand, in the accelerated weathering tests, specific deterioration reactions
such as hydrolysis and radical decomposition are selectively promoted due to their particular
test conditions such as wavelength distribution of light sources, frequent contact with water, and
higher temperatures. Then, deterioration mechanism in the accelerated weathering tests was
quite different from that in the outdoor weathering test.

In the outdoor weathering test, the degradation of an enamel coating containing titanium
dioxide pigment started from binder resins around the titanium dioxide particles near the
surface. While, the degradation of a clear coat initiated from micro-holes developed on the
surface. On the other hand, in the accelerated weathering tests, overall degradation near the
surface was observed.

Specific wavelength among the sunlight, which can induce the photo-degradation of an ester
bond or an urethane bond, was determined by a molecular orbital method. It was found that
there were wavelengths having sufficient energy for inducing degradation of those bonds even in

a range over 300nm.
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