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Power ultrasound as a generic tool for
micro/nanoscale processing of metals

The objective of the UltraMAT project is to develop a novel generic technology
for materials processing of fluid and semi fluid phases that are widespread in
manufacturing e.g. in the welding and adhesive joining of components, the
manufacture of bulk composite components, in traditional and PM (HIP).

The UltraMAT is a three-year project which started in March 2017

This project is supported by Innovate UK (Project Ref. 102802).
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companies and partner organisations to find and drive the science
and technology innovations that will grow the UK economy. For
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BRUNEL INNOVATION CENTER (BIC) is part
of the Institute of Materials and
Manufacturing of Brunel University.

The principal mission of BIC is to establish
a world-class research centre offering high
quality research in an innovative
environment.

www,brunel.ac.uk/bic

CEDAR METALS LTD a metallurgical
consultancy company specialising in non-
ferrous metals and rare earths from ore to
fabricated products in particular
refractory metals and corrosion resistant
materials.

CAMBRIDGE NANOMATERIALS TECHNOLOGY
(CNT) LTD is a nanomaterials innovation,
management and technology consulting
company based in Cambridge, England.
CNT Ltd is specialised in carbon
nanomaterials innovation strategy and
investment consulting.

www.cnt-ltd.co.uk

CARRSWELDING started in  business
repairing and refurbishing mould tools in
1992; in the late 90’s we started investing
heavily in laser welding equipment and
most people in the industry consider us to
be at the very cutting edge of the
technology.

http://carrswelding.co.uk

KW SPECIAL PROJECTS is a high-
performance design and engineering
solution provider based in Brackley at the
heart of the high-tech cluster, Motorsport
Valley.

www.kwspecialprojects.com

NQUIRINGMINDS was founded in 2010.
It is a British technology company
specialising in Smart Cities, Cyber
Security, Data Analytics and Internet of
Things. At the forefront of data
security, nquiringminds has developed
the Trusted Data Exchange (TDX),
which combines I0T and big data
streams into a single secure, shareable
database.

http://nquiringminds.com

INNOTECUK is an experienced, dynamic
and progressive robotics and
automation solution provider. Our
speciality is  Development and
Commercialisation of innovative and
effective Industrial Robotic Systems to
overcome complex challenges across
many industries including but not
limited to; Offshore, Nuclear,
Renewable energy and Oil & Gas.

www.innotecuk.com

TISICS LTD is an SME based in
Farnborough. TISICS operates a Silicon
Carbide  monofilament  production
plant which is unique in Europe and
one of only a few worldwide. It also
operates facilities for the layup and
processing of metal matrix composites,
based on aluminium and titanium
matrix alloys.

www.tisics.co.uk
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UltraMAT

Power ultrasound as a generic tool for
micro/nanoscale processing of metals

The project goal is a novel generic technology (UltraMAT) for materials processing of fluid
and semi fluid phases that are widespread in manufacturing, e.g. in the welding and
adhesive joining of components, the manufacture of bulk composite components and in
traditional and PM (HIP).

The key purpose of UltraMAT is to enable production of manufactured components with
step improvements in specific strength (yield/ fatigue/ impact) and modulus, fatigue life
and thus lightweighting; driven by economic and environmental needs to reduce energy
consumption and emissions in manufacture and transport. The enabling tool is power
ultrasound with purpose shaped force fields for controlled movement and size creation of
uniform nano structures to enable:

(1) Production of homogeneously distributed and shaped nanoscale particulates, fibres or
grains).

(2) Enhancement of interlayer and filler-matrix adhesion bonds.

UltraMAT will be validated through the fabrication and testing of samples of a number of
key structure/joint types of growing importance especially in aerospace or automotive
bodies/engines: (i) Ti/Al fibre laminates, Ti/Al and laser welding. Homogenisation
performance will be studied using graphene (G) and carbon nanotubes (CNT) because the
strong agglomeration tendencies of G and NT is impeding their ability to realise
commercially, components of ultra-high specific strength. In short pulse echo mode,
UltraMAT will self-evaluate its performance on line aided by predictive big analytics.
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