
Modeling multiphase flow of liquefied 
removable epoxy foam 

A.C. sun1, K.L.  rickso on', M.L. ~ o b b s ' ,  D. ~ d o l f '  & M. stavig2 
I Engineering Sciences Center, Sandia National Laboratories, USA 
%aterials and Process Sciences Center, Sandia National Laboratories, 
USA 

Abstract 

Removable epoxy foam (REF) has been considered for the redesign of 
engineering systems. The response of REF in an intense thermal envlron~nent is 
part of the material response program within the Engineering Sciences Center. 
More specifically, this paper addresses liquefaction of REF during foam 
pyrolysis under moderate to high pressures Understanding the liquefaction 
process and modeling of the liquid flow are essential to ensuring the performance 
of the new design. The phase transition from solid to liquid to vapor is the result 
of heat transfer, mass transfer, decomposition chemistry, and phase equilibria. 
Fluid phase thermophysical property measurements and predictions are 
necessary for modeling the flow. We have obtained thermal conductivities of 
REF up to 200C; extrapolation to higher temperature is necessary for liquid 
phase model. Viscometric measurements have been attempted at 8OC and 180'2. 
The observed stress of foam at 180C under constant strain rate shows non- 
asyrntotic behavior, suggesting a continuous changes in the polymer structure. 
The modeling of liquid flow is based on a 2D geometry and solved by a finite- 
element code. In the model, liquid and solid phases deform under coupled 
decoinposition kinetics, energy, momentum, and mass balances. The moving 
boundaries are controlled by a set of distinguishing conditions at the interfaces 
between solid and liquid and liquid and vapor. Preliminary results of the 
liquefaction model w~l l  be discussed. 
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