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Metal Additive Manufacturing (AM) enables the production of components with complex
geometries through a layer-by-layer approach. Among the most widely adopted metal AM
technologies, Powder Bed Fusion - Laser Based (PBF-LB) uses a laser source to selectively melt
metal powder. Pure copper processing by PBF-LB remains challenging because of its high
reflectivity and thermal conductivity, often resulting in incomplete densification and residual
porosity. To address these limitations, Dragon Copper® was developed, a nanocomposite
patented by the National Institute for Nuclear Physics (INFN) and Sapienza University of Rome,
consisting of a pure copper matrix reinforced with a small amount of carbon nanotubes (0.1
wt%). The strong near-infrared absorption of CNTs improves laser-material interaction and
promotes copper densification during PBF-LB processing.

In this work, Dragon Copper is investigated across three PBF-LB laser-power regimes: low
power at 175 W, intermediate power at 370 W, and high power using a 1 kW system.
Microstructural analysis reveals a progressive evolution of residual defects, from irregular lack-
of-fusion porosity at low power to increasingly fine and spherical pores as the available laser
power increases. This evolution is accompanied by substantial improvements in electrical,
thermal and mechanical performance. Under high-power processing, Dragon Copper retains
electrical and thermal conductivities comparable to pure copper while exhibiting an
approximately 20% increase in ultimate tensile strength. These results demonstrate the
processability of Dragon Copper across a broad laser power range and highlight the key role of
laser power and defect morphology in controlling the final performance of the nanocomposite.
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