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ABSTRACT 
In-Situ Resource Utilization (ISRU) for terrestrial and non-terrestrial manufacturing requires 
incremental steps towards the desired end-state of using secondary feedstocks for low-power 
manufacturing and repair. Therefore, this work summarizes an experimental and computational 
investigation on the solid-state processing of two secondary feedstock waste streams: (1) 
manufacturing chips and (2) waste metal such as discarded materials (cannibalization of battle-
damaged material, waste from descent stages, and/or expired artificial satellites) via Round 
Feedstock - Additive Friction Stir Deposition (RF-AFSD), a Direct Additive Recycling (DAR) 
approach. 
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