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The Marshall Space Flight Center's Propulsion Systems Department has gained significant
experience in the last year designing, building, and testing liquid engine components using
additive manufacturing. The department has developed valve, duct, turbo-machinery, and
combustion device components using this technology. Many valuable lessons were learned
during this process. These lessons will be the focus of this presentation. We will present criteria
for selecting part candidates for additive manufacturing. Some part characteristics are 'tailor
made' for this process. Selecting the right parts for the process is the first step to maximizing
productivity gains. We will also present specific lessons we learned about feature geometry that
can and cannot be produced using additive manufacturing machines. Most liquid engine
components were made using a two-step process. The base part was made using additive
manufacturing and then traditional machining processes were used to produce the final part. The
presentation will describe design accommodations needed to make the base part and lessons we
learned about which features could be built directly and which require the final machine process.
Tolerance capabilities, surface finish, and material thickness allowances will also be covered.
Additive Manufacturing can produce internal passages that cannot be made using traditional
approaches. It can also eliminate a significant amount of manpower by reducing part count and
leveraging model-based design and analysis techniques. Information will be shared about
performance enhancements and design efficiencies we experienced for certain categories of
engine parts.
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