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Abstract:

The Materials and Processing Laboratory at NASA Marshall Space Flight Center
is developing Powder Metallurgy (PM) processing techniques for high
temperature cermet and carbide material consolidation. These new group of
materials would be utilized in the nuclear core for Nuclear Thermal Rockets
(NTR). Cermet materials offer several advantages for NTR such as retention of
fission products and fuels, better thermal shock resistance, hydrogen
compatibility, high thermal conductivity, and high strength. Carbide materials
offer the highest operating temperatures but are sensitive to thermal stresses
and are difficult to process. To support the effort, a new facility has been setup to
process refractory metal, ceramic, carbides and depleted uranium-based
powders. The facility includes inert atmosphere glove boxes for the handling of
reactive powders, a high temperature furnace, and powder processing equipment
used for blending, milling, and sieving. The effort is focused on basic research to
identify the most promising compositions and processing techniques. Several PM
processing methods including Cold and Hot Isostatic Pressing are being
evaluated to fabricate samples for characterization and hot hydrogen testing. -
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