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Throughout the advent of manufacturing technologies over 
the years, machining is still the most used fabrication 
process to produce near net shape metal parts. However, 
recycling metal cutting chips is to date an energy-intensive 
process. Advancement in additive manufacturing processes 
offers opportunities to use the recycled machining chips in 
efficient ways. We propose methodologies which utilise 

machining chips to make usable feedstock in fusion based 
directed energy deposition and solid-state friction surfacing 
deposition systems. We particularly study feasibility of the 
methodologies, material efficiency, energy consumption of 
the process through UPLCI approach and applications to 
incorporate various loose form of feedstocks in friction 
surfacing. The motivation is to improve the understanding 
and implementation of circular manufacturing to reduce 
energy consumption, cost and increase resource efficiency. 
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