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Additive Manufacturing Technique for
Producing Nano-Engineered Metallic
Components
An additive manufacturing process that can create complex 3D multi-
material components with locally-tailored nano-engineered properties
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Tech Overview

Recent advances in nanotechnology and the understanding of materials strength have led to a paradigm shift in

understanding – nano-scale microstructures produce significantly stronger materials, even using pure metals. For

example multiple nano-layers of Cu and Ni (~500 nano-metres in thickness) have demonstrated a strength of

1150 MPa, which is significantly beyond the properties of the bulk component materials (Cu – 100 MPa; Ni - 200

MPa).

In order to exploit this commercially, a novel additive manufacturing approach to create components with ‘length-

scale engineered’ properties has been developed. It is based on standard electro-forming approaches and a series

of different materials systems have been identified and tested to define the range of potential material properties

that could be obtained. These include systems that retain their strength to high temperatures because of their

microstructural design.

The technology is suited to producing high value components with locally varied physical properties that are

strong, stiff and show excellent heat conductance. The design constraints of traditional manufacturing

techniques do not apply and complex net form components and structures can be produced as a single part.

Benefits

Complex net-shape components that integrate complex shape, structural strength, and functionality

requirements in a single component - removing the need for machining or assembly of separate parts.

Lighter, stronger, more heat resistant components manufactured using a simple, scalable, low cost, energy

efficient process.

Local variation in material properties providing tuneable strength, ductility and stiffness.

Greater design freedom, providing engineering solutions that are not currently possible, including more

efficient use of space and easier assembly.

Applications

The technology is relevant to a wide range of applications where high value, high performance components are

needed, including:

Thermal management systems

Antennas

High value structural components

Flexible bellows and connectors

Hermetically sealed component packaging



We expect to commercialise across a broad range of markets including industrial and consumer electronics,

aerospace, medical devices, telecomms, defence, and automotive.

Opportunity

QMUL are seeking commercial partners to develop and licence this technology for selected applications


