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Polymer foam encapsulants provide mechanical, electrical, and thermal isolation in
engineered systems. In fire environments, foams can vaporize, liquefy, and flow during
thermal decomposition. Evolved gases can cause pressurization and failure of sealed
containers. The safety theme for nuclear weapon systems typically relies on the integrity of
the exclusion region barrier for a period of time during an abnormal thermal environment.
Thus, there is a driving need to have a validated computational capability to model the
decomposition of foams within hermetically sealed volumes, along with the pressurization and
subsequent failure of the barrier.

To meet this need, model validation quality data on the pressurization and failure of
hermetically sealed stainless steel 304L cans containing structural 20 Ib/ft* PMDI foam was
acquired for heating rates representative of abnormal thermal environments. The cans were
heated at 10, 50, and 150°C/min to 800°C in upright and inverted orientations. A methodology
for applying a consistent thermal boundary condition to the cans was developed which
resulted in acquisition of model validation quality data for pressurization, failure pressure, and
failure time. Failures observed were either by complete detachment of the lid or a leak in the
weld. Leak failures were further analyzed to gain insight into parameters impacting the
integrity of exclusion region barriers. Corresponding computational simulations of the
experiments were performed to assess the model capability in predicting heat transfer, foam
decomposition, and pressurization.
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