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Abstract:   


The purpose of the cyroflex material testing was to determine the structural integrity of a variety of different foam thermal protection systems (TPS) that will insulate the upper stage of Ares I Crew Launch Vehicle. The foam will surround the liquid hydrogen and oxygen tanks, and therefore requires a stress analysis while under cryogenic conditions. The test consists of applying a tensile load to a foam specimen mounted to a bracket, which is placed flush against a hydrogen pressure vessel. Once the specimen experiences a temperature of approximately -320oF due to only conduction, the specimen will be loaded incrementally.  An inspection of the foam would be preformed between each tensile load in order to determine if the material failed. The mode of failure is considered a delimitation of the specimen by a length of 0.3 inches or visual cracking and tearing as well. 

After waiting for safety authorization the initial testing was done the week of July 14th, 2008. Unfortunately, the specimen did not approach the required temperature of -320oF, rather the specimen would not get any colder than -140oF. The test apparatus will be redesigned in order to eliminate possible heat sinks, which take the form of both conductive and convection heat transfer processes. The foam mounting material will also be replaced with an aluminum structure that will have a significantly higher coefficient of thermal conductivity, allowing for more heat to be pulled away from the specimen. An exterior insulating box will also be designed over the test specimen, which will eliminate the heat transfer to the ambient air in hopes of chilling the specimen to the required temperature. 
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