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PROBLEM
The team at Ursa Major Technologies (UMT), 
comprised of members with materials 
development backgrounds from SpaceX, NASA, 
Blue Origin, and other industry-leading launch 
providers and manufacturers, is leveraging new 
additive technologies and specialized materials 
to accelerate manufacturing and improve 
performance of space vehicles. Copper is 
required for high heat flux applications in UMT 
engines.  Supply chain and process development 
is needed to additively manufacture copper using 
laser powder bed fusion (LPBF) technology.  
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MATERIAL
Copper alloys

EQUIPMENT
EOS M400-1

OBJECTIVE
The objective for the effort is to advance the state-
of-the-art in metal additive manufacturing of AM of 
rocket engine components and establish UMT and 
the U.S. industrial base as global leaders in space 
access and high speed applications. The described 
effort serves as a pilot program to transition from 
prototype to full scale engine component prints 
using LPBF of copper alloys to enable increased 
engine performance and lead to the long-term 
reduction of program costs.
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Current lab buildout in progress at Youngstown Business Incubator (YBI), Youngstown, Ohio. 
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PROJECT START DATE
August 11, 2021

EXPECTED END DATE 
November 30, 2022

EXPECTED DELIVERABLES
• Data management plan

• Physical demonstration artifacts

• Conference presentation

• Final project report

TOTAL 5522 FUNDING
$10,735,000 total project budget
($9,435,000 public funding/$1,300,000 private 
funding)

PROJECT PARTICIPANTS
Project Principal:  
Ursa Major Technologies (UMT)

Other Project Participants:
NCDMM/America Makes                                                 

Public Participants:
U.S. Department of Defense                                                    

TECHNICAL APPROACH 
To execute this effort, UMT is evaluating and selecting 
copper material(s) to conduct detailed prototype and 
process development iterations and evaluate supply 
chain needed for the material.  This information is being 
used to develop and demonstrate achievement of desired 
parameters.   UMT is transitioning to repeatable printing, 
evaluating against material characteristics and establishing 
performance parameters. UMT is also printing multiple full 
scale test artifacts from their engine programs, Hadley, 
Ripley and Arroway, to develop the repeatable process and 
optimized surface finish. A summary of the project impact 
to UMT’s engine programs and recommendations on future 
efforts are planned for the final report.  
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