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Outline: The Effects of “Frozen
Chemistry

e Background: Importance of Conversion

* Progress in Conversion Measurement

* Difficulties in Glass Transition Temperature
Measurement

* Solutions that Work (and Some that Do Not
Work)
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Conversion and T Are Intrinsically
Linked in Cyanate Esters

* Under non-degrading conditions (T < 300 °C), if
conversion changes, then the T4 must also
change with it. If the T5 changes, then cure has
occurred. The only observed changes should be
iIncreases over time!

* A measurement of conversion is a measurement
of T5. Measurements of conversion and T may
be combined to yield a more precise estimate of
both parameters.

* Any measurement that indicates a change in
conversion, such as non-reversible heat flow in a
DSC experiment, also measures the rate of
change of T

* The preceding statements are true for any
thermosetting network that forms by a single
reaction method and is not subject to degradation
during measurement.
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Summary

In polycyanurate networks (and any other thermoset polymer
network for which a single, path-independent cure mechanism
exists), conversion and the glass transition temperature are
intrinsically linked.

With careful consideration of the physical properties of these
networks, DSC methods can be utilized to measure conversions to
within 1-2% at >80% conversion.

Dynamic mechanical methods (especially at slow heating rates)
will not measure the glass transition temperature of undercured
networks correctly, due to in-situ cure.

In many cases, in-situ cure and the resulting measurement issues
cannot be avoided simply by choosing a more rapid heating rate.

DSC methods (especially at rapid heating rates) appear to be best-
suited for assessing “as cured” glass transition temperatures.
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