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Summary

The UltraWire Workshop 2020 i Commer ci al i s@danauwc toifvelUlGamposite Tecl
(http://ultrawire.eu/workshops/), took place on 2nd July 2020. Due to the Covid-19 pandemic, this
workshop was rescheduled to be online and was delivered using the ZOOM digital platform.

Cambridge Nanomaterials Technology Ltd. (CNT) organised the UltraWire Workshop 2020 in order
to support commercialisation of ultra-conductive materials including nano-carbon and metal-based
composites technologies for a number of
applications, such as; electrical energy

transmission and transport by bringing Onllrée\ll(\:lgr:kil:gpuz:tr:gvltl/gEM7
together technology development leaders consortium meeting
and industrial end-users. The UltraWire Mmrms,,,M
2020 Workshop was an opportunity to ’
follow and learn about progress in the
development of technologies using
nanomaterials for improving electrical

UltraWire

conductivity properties. It was also platform to exchange experience for all technology developers in
industry and researchers in academia.

This year the workshop brought together over 30

] vy participants from 20 technology development leaders and
-ﬂ' {\ gnm ‘@3 industrial end-users. Some of the participating
1' ‘nn .‘ organisations were: Prysmian Group, Whirlpool
Corporation, MBDA, Coatema Coating Machinery,

A 'l I . o Argonne National Laboratory, SH Wire, DZP

ol = ' [] Technologies, Haydale Composites Solutions, European
AT ‘ “ Copper Institute, SENERGY, Q5D, Furukawa Electric

w
i”l. !" " F »Ilgl m Institute of Technology Ltd, UltraConductive Copper
Company Inc., TWI, TMBK Partners, Graphene
Laboratories, Inc., Nanoscience Centre- University of Cambridge, Swansea University and Brunel
Composites Centre.

PARTICIPATING ORGANISATIONS BY COUNTRY

Belgium
USA 5%  Germany
11%
Italy
5%
Poland
5%
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TYPE OF FF;%RTICIPATING ORGANISATION
S

10%

Universities
15%

Companies
75%

Feedback from participants
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List of participating organisations

Organisation Country

Argonne National Laboratory USA
Brunel Composites Centre UK
Cambridge Nanomaterials Technology Ltd. UK
Coatema Coating Machinery GmbH Germany
DZP Technologies UK
Energy Safety Research Institute (ESRI) UK
European Copper Institute Belgium
Furukawa Electric Institute of Technology Hungary
Graphene Laboratories, Inc. USA
Haydale Composites Solutions Ltd. UK
MBDA Systems UK
Nanoscience Centre - University of Cambridge UK
Prysmian Group Italy
Q5D Technologies Limited UK
Senergy Innovations UK
SH Wire - Schwering & Hasse Elektrodraht GmbH Germany
TMBK Partners Sp. z 0.0. Poland
TWI Ltd UK
UltraConductive Copper Company Inc USA
Whirlpool Corporation USA
Whirlpool Prysnmr! mBDA GHW'FE Arggmg_ﬁ

TECHNOLOGY

© — FURUKAWA
e () S, SENZRGY [

W , Graphene Eurupean ESRI ¥,
I ® UNIVERSITY OF Lab Inc. N
U‘ I CAMBRIDGE l ﬁh . Copper Institute .P e Tty
l Coppér Alliance 'ﬁ

Prifysgol Abertawe

L
OSD M TMBEK PARTNERS % N
T A LTI y

UltraConductive Copper Company
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UltraWire 2020 Workshop

AgendaJltraWire2020 Workshop

09:30 Arrival, Welcome & individual Introduction of the participants

Bojan Boskovic, CEO, Cambridge Nanomaterials Technology Ltd, UK

c
-
q
Y
2
-
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2z

Welcome to UltraWire
Online Workshop and NCEM-7
consortium meeting

27 July 2020

Bofan Boskovic

Dr Bojan Boskovic, Dr Jelena Aleksic, Dr Sofia Billett and Monica Spreadbury
Cambridge Nanomaterials Technology Ltd
www.CNT-Ltd.co.uk

UltraWire platform

C BI www.ultrawire.eu NCEM‘7

10:30 Andrew Barron, Energy Safety Research Institute, Swansea University, UK

Title: Copper-carbon nanotube hybrid wire for electrical conduction

A new approach to the formation of carbon nanotube reinforced copper nano hybrid wires is
presented that involves the electrodeposition of copper into a preformed CNT fiber or fabric.
The reaction in acid or anodization followed by electrolysis of a copper salt from aqueous
solution enables full infiltration of the CNT fiber resulting in a wire with a lower weight than pure
copper, and a specific conductivity close to that of copper.
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Copper-carbon nanotube hybrid wire for electrical
conduction

Andrew R. Barron

Energy Safety Research Institute, Swansea University
a.r.barron@swansea.ac.uk

July 14, 2019

10:50 Atif Aziz, The Nanoscience Centre, University of Cambridge, UK
Title: Commercial-scale production of carbon nanotubes conductors

Carbon-based electronics is a growing field that spans power cables, printable electronics,
energy storage devices, and bio-sensors. The commercialization of these carbon-based
technologies requires a scalable production of high conductivity carbon dispersions. Super
acids have been used to achieve high concentration CNT inks however for commercial
adoption, a scalable, safe, and acid-free process is required. In this talk, | will discuss water-
based high concentration CNT dispersion which has been used to make high conductivity,
flexible carbon conductors. Conductivity and sheet resistance of these conductors are
3.6N0.2x105 S/m and 0.11 q/T/mil respectively. Fr
has also been created which has an areal density of 1.2 g/m2. A 10um thick film has an EMI
shielding efficiency of -60dB and the thermal conductivity is 434 W/m/K. These CNT films also
show very good resilience to mechanical deformation and can easily be spray-coated for
making thin films. From a commercialization perspective, we can create these dispersions in a
very large quantity (100s of liters) and they have a viscosity of more than 1Pa-s. Furthermore,
due to high concentration, continuous wet spun fibres can be created using the CNT dispersion
and be integrated with copper for making CNT/Cu composite wires.
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2. UNIVERSITY OF
§ CAMBRIDGE

CNT conductors for large scale
applications

DR ATIF AZIZ, DR BASEL BAZBOUZ AND PROF. SIR MARK WELLAND
UNIVERSITY OF CAMBRIDGE

02/07/2020

11:20 coffee break T networking

11:30 Zlatka Stoeva, Managing Director, DZP Technologies Ltd, UK

Title: Novel conductive materials for emerging electronics

Todaysdé electronics industry is evolving rapidly,
in electric vehicles and energy networks, and requirements for ultimate mobility, connectivity,

and convenience of consumer and healthcare electronics. Existing processes and materials

cannot always meet these rapidly changing industry needs. DZP Technologies is leading the

way in inventing new, sustainable, and high-performance conductive materials, to accelerate

the development of competitive electronics of novel form factors and designs. This presentation

will outline the findings from recent R&D projects, and introduce new products developed by

the company in two specific areas i power electronics and smart textiles.
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www.dzptechnologies.com
info@dzptechnologies.com
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Future Business Centre, Kings Hedges Road m -

Cambridge CB4 2HY, United Kingdom l Lk DZP ech”ola ies

Delivering printed electronics innovation

Novel conductive materials for emerging
electronics

UltraWire Workshop 2020

Dr Zlatka Stoeva
Managing director

Cambridge, 2 July 2020

CONFIDENTIAL 1 Copyright © 2020 DZP Technologies Ltd

11:50 Thomas Greeves, Haydale, UK

Title: Commercial Applications of Functionalised Nanomaterials

This presentation will provide an update to activities at Haydale that exploit the patented
functionalisation technology that it has developed to improve the interaction of nanomaterials
when dispersed in polymer systems. This will be followed by an overview of some of the key
applications that Haydale are currently focused on to support the commercialisation of
nanomaterials. A number of case studies will be presented to demonstrate some of the
significant steps forward that have been made over the past few years, with highlights including
R&D activities in diverse markets such as composites, elastomers and inks; where
functionalised nanomaterials have been incorporated with a range of benefits

b

creating
material

NANOMATERIALS

12:10 Elena Polyakova, CEO, Graphene Laboratories, Inc (Graphene Supermarket), USA
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Title: Critical Overview of Performance of 2D Materials and Composites

There is a frenzy of commercialisation efforts surrounding graphene and other 2D Materials.
Many "graphene" products have been recently introduced. In many cases, there is no clear
evidence that the addition of graphene to the polymers results in meaningful improvement of
the performance of the composite. This presentation will provide a comprehensive overview of
the current state of graphene research and give a clear comparison of graphene composites
with commercially available materials. Further, the potential advantages of graphene
composites for 3D Printing will be discussed.

Elena Polyakova

GRAPHENE AS A TOUGHENING AGENT FOR POLYMERS

DR. ELENA POLYAKOVA, CEO, GRAPHENE LAB, NY, USA

R&D Materials Materials for 3D Printing  Epoxies
GRAPHENE P ) oo
SUPERMARKET  giiBLACKMAGIC3D @ CeEPQXY

12:30 Lunch break & networking

13:30 Anna Boczkowska, TMBK Partners Sp. z 0.0, Poland

Title: CNT-doped thermoplastic veils for the improvement of electrical and mechanical
properties of CFRP

The upAcaling production of carbon nanotubeZloped thermoplastic veils and related pilot line
will be presented.
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Innovetive products, technologies & services

CNT-doped thermoplastic veils for the improvement
of electrical and mechanical properties of CFRP

Anna Boczkowska

o UAS|S

13:50 Stephen Bennington, Q5D Technologies Limited, UK

Title: Robotic manufacture of functional components

Q5D has developed a robotic platform that that combines: FFF additive manufacture, laser
sintered printed electronics and embedded wiring to automate the manufacture of
functionalised of components. In this brief talk | will describe the technology and illustrate its
use in two case studies: first and business class airline seats and car bumpers.

Q5D

Using Robotics to Disrupt
the Global Wiring Harness
Market

Stephen Bennington

14:10 Dimitrios Fakis Brunel Composites Centre (BCC), UK

Title: Molecular modelling of the Graphosite sensors and brief introduction to Brunel
Composites Centre.
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14:30 Chris Worrall, TWI Ltd, UK
Titl e: S u r FttansmfssionBhaotugh composites

A breakthrough at TWI has led to the creation of a data transfer technology that can be
seamlessly incorporated into composite materials to create a high-capacity, resilient data
transfer networKk. S u r Edtramadhetic surtaberwaviesotq tiansmisdata
directly through composite structures. Des
SurFl owE removes the need for wires or fi
interception risks associated wi t h convefnitd owat elbavds dat a
patented in the UK (GB2522344), the US (US10090715B2) and is awaiting issue of the EU
patent. It also won a 2018 Industry Award for Innovation in Composite Design.
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14:50 Chris Wiseman, Corporate Sector Manager and Fokion Oikonomidis TWI Ltd, UK

Title: Introduction to TWI Technology Engineering

Introduction to TWI

15:10 Discussion

Facilitated by Bojan Boskovic, CEO, Cambridge

UltraWire 2@0 Workshopg Speakers

Prof. Dr. Andrew R Barron (Speaker)
Director

Energy Safety Research Institute (ESRI)
Swansea University
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