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The Wisconsin Alumni Research Foundation (WARF) is seeking commercial partners interested in developing an apparatus and a
method for the industrial-scale production of metal matrix nanocomposites.

Overview
A nanocomposite is a reinforcing material that can be added to conventional materials to make them lightweight and ductile while also
increasing their strength. Nanocomposites having high strength-to-weight ratios are of interest to a number of industries because they
can be produced at low cost with properties comparable to more conventional, heavier materials. 

Metal matrix nanocomposites (MMNCs) are a type of nanocomposite in which nanoparticles are added to a metal matrix. MMNCs are
advantageous because they can be made from relatively inexpensive, abundant metals with strengths comparable to those of more
expensive alloys. Current methods of producing MMNCs rely on a system involving an ultrasonic probe, which is impractical to scale-up
to a size suitable for industrial-scale production; thus, their use has been limited. A new method for the large-scale production of MMNCs
is needed.

The Invention
UW–Madison researchers have developed an apparatus for producing metal matrix nanocomposites on an industrial scale. The
apparatus has three main integrated systems: a nanoparticle feeding system, a mechanical mixing system and a cavitation system. The
apparatus also comprises a production chamber defining a cavity and a pumping conduit. In addition, the researchers have developed a
method for producing MMNCs that involves introducing nanoparticle agglomerates into a volume of molten metal, wherein a flow is
created that continuously carries the nanoparticle agglomerates.

Applications
Making cast metal nanocomposites at industrial foundries

Key Benefits
Industrial-scale production of MMNCs
No need for concurrent scale-up of the cavitation device or cavitation zone
Can be scaled to various sizes

Stage of Development
The researchers have successfully demonstrated the fabrication of a casting sample of more than 25 kg using this system.

Additional Information

Materials & Chemicals
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