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LP-DED Process Overview
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NASA HR-1 Alloy developed for LP-DED Process

NASA HR-1 is an Fe-Ni-Cr alloy developed for hydrogen environments
Developed as a derivative of JBK-75 with added W and Co for high strength
Reformulated for AM DED to reduce Ti-segregation

* Advanced using LP-DED at different deposition rates to allow for variations in
wall thickness and deposition time

Recently advanced heat treatments to mitigate n-phase issues during heat

treatment and Improve propertles At 1700°F/1.5h_cg
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LP-DED Large Scale Nozzle with Fine Features
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60” (1.52 m) diameterand >70” (1.78 m) height
90 day deposition
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\} Hot-fire Test Setup for 7,000-lb; LP-DED Nozzle

LOX/Methane with Pc = 750 psig and nominal MR = 3.0 at MSFC TS115

Nozzle and chamber cooled with LCH4

Integrated with GRCop-42 L-PBF chamber and L-PBF Inconel 625 Impinging injector
Accumulated a total of 40 tests and 568 seconds

Low pressure drop in channels

No issues with nozzle and performance as-expected




Conclusions / Summary

* LP-DED is a viable process to design, fabricate and test large scale components
for liquid rocket engines

* LP-DED provides a scale not possible with other metal AM techniques

NASA HR-1 has been demonstrated as a high strength alloy for channel wall
nozzles and other components in hydrogen-environments

* Hot-fire testing accumulated 40 starts and 568 seconds at 7,000-Ibf scale
* Various projects to complete hot-fire testing (2.5k to 40k-Ibf) using LP-DED
e Data and properties available to commercial and government partners
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