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hydrocarbon hydrogen, should not be considered a priori the
weak link in an oxidative decomposition pathway for the
polyester structure. Sites common to other aliphatic polyes-
ters are predicted to be more susceptible to radical degrada-
tion. This is fully consistent with the results of the experimen-
tal weathering trials which show that an optimized coating
will not be unusually prone to weathering because MPD is
substituted for NG.

SUMMARY

As a result of unexpected accelerated weathering data, we
sought to better understand the fundamentals of the
degradative processes that impact polyester coatings. We ulti-
mately used FMOC to help in this investigation and, as a
result, we developed some fresh insights into the mechanisms
of polyester environmental decay.

We believe the predominant degradative process is oxida-
tion by free radical chain propagation mechanisms. UV light
can initiate this degradative process by cleaving carbon-car-
bon bonds or peroxide bonds, but it is the relative lability of
different carbon-hydrogen bonds that impacts the propaga-
tion rate and ultimate rate of damage to a polyester film.
Among polyesters, the FMOC analysis clearly indicates that
the carbon-hydrogen bonds adjacent to the ester links are the
most vulnerable to oxidate attack. That is, the oxidative weak
links are the alpha hydrogens on the diol.

Thus, FMOC would predict that only minor differences in
polyester weatherability would be observed if NG was re-
placed with MPD. Any differences would probably be due to
changes in hydrophobicity and glass transition temperature of
the final coating. The accelerated testing results correlate
well with these predictions.
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With this good correlation between experimental evidence
and theoretical computations, we have a stronger insight into
the controlling mechanisms of polyester degradation. We
hope that this added insight into degradative processes can be
productively applied to other polyester resins, as well as coat-
ings with very different binder systems. FMOC methodology
has proven to be a valuable asset in building a stronger con-
ceptual framework of polymer degradation and, as such, can
be a valuable tool in future weathering studies.
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