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Virgin Orbit and the NASA Marshall Space Flight Center have partnered to fabricate a small, multi-
metallic, regeneratively cooled thrust chamber by leveraging the strengths of two different types of 
additive manufacturing: Direct Metal Laser Sintering (DMLS) for the copper alloy liner and blown 
powder Directed Energy Deposition (DED) for the Inconel structural jacket. The DED is being developed 
using Virgin Orbit’s DMG Mori Seiki hybrid additive/subtractive machining center to further enable 
unique processing and further cost savings. The materials chosen are preferred for high performance 
thrust chamber applications, representing a significant advancement from the compromises typically 
made in the production of metal 3D printed thrust chambers for rocket engines. The 1.2K-lbf thrust 
article is a 16” tall, 3” diameter design modified for this effort to be regeneratively cooled with water 
and hot fired using a RP-1/LOX pintle-style development injector from Virgin Orbit’s NewtonFour upper 
stage engine. The thrust chamber was tested at Virgin Orbit’s Necker test site in Mojave, California. 
Results from this test campaign are reported in addition to information characterizing the liner, jacket, 
and bimetallic diffusion layer materials. This paper will also highlight some of the future bimetallic thrust 
chamber developments that MSFC and Virgin Orbit will complete under a recently awarded NASA 
contract. 
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