68th International Astronautical Congress 2017 Paper ID: 41117

MATERIALS AND STRUCTURES SYMPOSIUM (C2)
Advancements in Materials Applications and Rapid Prototyping (9)

Author: Mr. Sean Sporie
United States, ssporie@dmgmori-usa.com

Mrs. Robin Osborne
ERC, Inc., Engineering and Science Contract Group, United States, Robin.Osborne@nasa.gov
Prof.Dr. Judy Schneider
University of Alabama in Huntsville, United States, judith.schneider@Quah.edu
Mr. Majid Babai
NASA, United States, majid.k.babai@nasa.gov

USING ADDITIVE/SUBTRACTIVE PROCESSING IN THE FREEFORM FABRICATION OF
BI-METALLIC COMPONENTS

Abstract

Additive manufacturing (AM) is a rapidly developing technology that is finding application in a wide
variety of engineering disciplines. In AM, parts are built by adding material successively to achieve the
desired shape. AM’s usefulness is derived largely from geometric flexibility and ability to print multi-
component assemblies as one piece. This reduced part count and elimination of joints can result in a more
robust product. While this process is finding application in the aerospace industry for the fabrication
of low volume components with complex internal features from a monolithic metal, the market could
be extended by the ability to fabricate bi-metallic structures. By combining additive methods, such as
blown powder, with subtractive methods, it is possible to use various metals in the build. Limitations
in the feature size and surface finish using blown powder AM processing can be improved by hybridizing
the manufacturing process. As the material is deposited, machining can be done on internal features
before they are buried in the build. This study looks at the fabrication of an igniter for a liquid rocket
engine which has a Cu alloy core with an Inconel 625 structural jacket. By using an additive/subtractive
process, the component was fabricated in 3 days. Properties of the additive manufactured material will
be discussed along with characterization of the intermetallic region of the bi-metallic joint.



