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Nanotextured Metal Powders for 3D
Printing

Researchers at Stanford have developed a process for modifying metal powder stock
to enable printing of high reflectivity metals using moderate laser powers (200-400
W) in commercially available printing systems (200-400W). These are the most
ubiquitous types of laser-based 3D printing systems and do not require high vacuum
or specialized optics. This process will enable 3D printing of high purity
copper and other metal structures using laser-based metal 3D printing
systems. Currently, state of the art metal 3D printing, or additive manufacturing, is
limited to a small library of printable metals (e.g., stainless steel, Ti alloys, etc).
There is a demand for the ability to reliably print high purity copper, silver, gold and
platinum for thermal and electrical conductivity applications. Conventionally, these
materials are difficult to 3D print due to their high laser reflectivity (low absorption)
during the printing process. The new method produces surface-modified metal
powders to improve laser absorptivity and printability. This can be done using a
technique such as wet chemical, electrolytic or physical etching to create a
nanotextured surface.



Top: Stock copper powder with smooth surface Top: Nanotextured copper powder Full 3D Stanford Logo at 200 W on 10 mm

Bottom: single layer print results in discontinuous Bottom: initial single layer print at 175 W results Octet Lattice with 2.5 mm unit cells size

islands of copper in continuous print with some porosity

Comparison of stock and nanotextured copper powder and printing demonstration of
lattice (image credit: the inventors)

Stage of Development

The researchers have demonstrated continuous printing of copper structures. Next
steps include process optimization, simulations and fundamental measurements of
absorptivity.

Applications

e Production of powder feedstock for 3D printing of copper and other highly
reflective metals

e Thermal management applications (server farms maintained by tech
companies)

o Automotive and aerospace industry

e Healthcare industry (e.g., antimicrobial equipment)

Advantages

e Efficient printing platform for a variety of hard-to-print metals
e Employs commercially available, lower laser beam powers
e Modified powder maintains flowability
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