Fabrication of GRCop-84 Rocket Thrust Chambers
by
William Loewenthal and David Ellis
NASA Glenn Research Center, MS 49-1, Cleveland OH 441335

GRCop-84, a copper alloy, Cu-8 at% Cr-4 at% Nb developed at NASA Glenn
Research Center for regeneratively cooled rocket engine liners has excellent
combinations of elevated temperature strength, creep resistance, thermal
conductivity and low cycle fatigue. GRCop-84 is produced from pre-alloyed
atomized powder and has been fabricated into plate, sheet and tube forms as
well as near net shapes. Fabrication processes to produce demonstration rocket
combustion chambers will be presented and includes powder production,
extruding, rolling, forming, friction stir welding, and metal spinning. GRCop-84
has excellent workability and can be readily fabricated into complex components
using conventional powder and wrought metallurgy processes. Rolling was
examined in detail for process sensitivity at various levels of total reduction,
rolling speed and rolling temperature representing extremes of commercial
processing conditions. Results indicate that process conditions can range over
reasonable levels without any negative impact to properties.
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Canning And Extrusion
(Crucible Research, Pittsburgh, PA and HC Starck, Coldwater, MlI)
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Hot Extrusion

1)

GRCop-84 can be extruded at low (7

to high (60

800-1,200 pounds

15.1” Diameter Copper Can
of GRCop-84 powder

1) reductions in area

Glenn Research Center at Lewis Field
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