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Abstract 

Polymer foams are used to encapsulate units requiring thermal and mechanical 
isolation in engineered systems. At high temperature, these foams chemically 
decompose. Decomposing foams generally undergo charring or liquefaction 
processes, while evolving low nlolecular weight species into the vapor phase. 
Evolved gases and vapors can cause substantial pressurization of closed contain- 
ers. During thermal decomposition, the physical and chemical behaviors of the 
foams are coupled and can significantly affect heat transfer rates to the encapsu- 
lated units. The behavior of foams that undergo liquefaction can vary greatly de- 
pending on both physical and thermal boundary conditions as well as on decoin- 
positlon chemistry. 

A renlovable, epoxy foam was recently developed. This foam undergoes liq- 
uefaction during thermal decomnposition. Decomposition chemistry and liquefac- 
tion processes are being investigated experimentally to provide a basis for devel- 
oping predictive models. Multiple techniques and diagnostics are used to charac- 
terize physical and chemical behavior over a broad range of sample sizes and 
physical and thermal boundary conditions. For example, at the laboratory scale, 
l-mg to 10-mg samples are used in TGA-FTIR and D S c  experiments to deter- 
mine decomposition chemistry and associated enthalpy changes. At the "produc- 
tion scale," 50 g to 100 g samples are used in high-temperature (-900' C) thermal 
response experiments, in which foam regression and liquefaction are examined 
using x-ray imaging. Foam regression away from a heated surface generally in- 
volves two moving boundaries, a fluid-solid interface and a fluid-vapor interface. 
In the simplest cases involving well-vented samples, both interfaces are relatively 
planar and regress in a one-dimensional fashion. Similar experiments involving 
totally confined samples produce complicated three-dimensional interfaces as a 
result of erosive channeling by hot vapors and fluids. 
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