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What have the businesses achieved?

ROl predicted to be £27m by 2014 and to eventually exceed £145m

Sigmatex — commercialisation of new fabric for ski manufacture as a
result of project, with orders worth £7m in the first year

80% of partners saw collaboration as ‘what worked well overall’

A close-knit ‘community’ of technology businesses formed and ready to
use the new National Composites Centre

Rapid technology developments that will dramatically reduce material
costs and processing times

UK demonstrated as world leader in composites across the aerospace,
automotive, marine and wind sectors

www.innovateuk.org
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Intensive 12-month effort in affordable
composites grand challenge leads

to major leap forward for industry

and potential £147m return for 22
companies involved in 26 projects.

BIS

Department for Business
Innovation & Skills




The need

The composites market is a
high-value and fast-growing
sector with huge opportunities
to create economic growth.
Opportunities in the UK wind
turbine blade and aerospace
markets alone will be worth an
estimated £22bn by 2020.

However, it has suffered from
several structural issues
preventing it from becoming
even more profitable and
successful for business.

The industry is fragmented and
disconnected and lacks an
industry ‘voice’. As a result, there
has been little co-ordination
among players and investment
has often come too little and too
late to make a real difference and
create critical mass.

The Technology Strategy
Board embarked on the ‘grand
challenge’ process in an

effort to bring industry players
together to stimulate the uptake
of fibre-reinforced polymer
matrix composites, across a
range of markets. We wanted

to inspire a major leap forward
in technologies that go beyond
conventional methods, to enable
high-performance, high-value
products to be manufactured
more quickly and affordably.

Advanced manufacturing,
employing technologically
complex products and
processes, is increasingly
aiming to exploit the properties
and potential benefits of
advanced materials, such

as fibre-reinforced polymer
matrix composites. UK industry
needs to capitalise on the
unique properties of advanced
composites (for example, to
improve performance and make
structural components lighter)
and to seize the opportunities
from a growing global market for
new applications.
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How did the
grand challenge
process work”

At the Technology Strategy Board we

aim to champion ‘open innovation’,
encouraging firms to look outside their
own organisation to spur new thinking and
develop new ideas. We devised the grand
challenge to achieve far more than could
be achieved by a single research team

or in the span of a single research grant.
Applicants were encouraged to think about
what could be achieved if researchers from
different research groups, disciplines or
institutions, were to work together.

By funding a feasibility study stage within
the competition, we aimed to encourage
involvement of small and medium-sized
businesses that might not otherwise be
able to afford the time and money to take
part and also to encourage companies
generally to look at ideas that may be a
bit ‘left field".

All of the companies that conducted a
feasibility study then took part in a ‘show
and tell’ session with all other applicants.

This meant the companies could network,
and get an idea of who they might work
with and on what.

At the end of the process, i-Composites,
a consortium of 22 companies from
across British industry led by GKN
Aerospace, embarked on a unique one-
year collaborative challenge. The winning
consortium invested £10m — £5m from the
Department for Business, Innovation and
Skills (BIS), matched with funding from the
participating companies.

It included businesses that had never
worked together before, key competitors,
large companies working with SMEs for
the first time as partners rather than buying
in their services, and SMEs taking an equal
seat at the table. It encompassed 125
individuals and around 60 sub-contractors.

Twenty-six projects emerged from the
consortium, focused around five themes:
e energy reduction

e automation

e process time reduction

* materials

e sustainability.

Cover image shows Mark Prisk, Business Minister (left), with (left to right) Richard Newley, of GKN
Aerospace, Kevin Barlow, of GKN Aerospace, and Will Searle, of Axillium, at the BIS Composites

Exhibition at BIS HQ in Westminster.
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What did grand
challenge achieve?

Over time, the programme as a whole

is expected to provide a return of £147m,
with £27m achieved in the first three
years, £52m in the medium term
(2014-18) and £69m beyond this.

Key achievements of the programme were:

Energy reduction: Curing cycle
reductions of up to 33% have been
modelled in new simulation tools and
confirmed against both oven and
microwave-based techniques; there is
potential for significant energy and cure
reduction across techniques both in and
out of autoclave.

Automation: A step change in fibre
deposition approaches from 15 to 20 to a
potential of 60 kg/hr has been achieved
through both dry-fibre and directed
carbon-fibre technologies.

Process time reduction: Process
improvements in self-heated and novel
tooling approaches, coupled with
automation of manufacturing processes,
have reduced overall process times by
10%,; parallel labour content reductions
of 70% to 90% are predicted, further
lowering costs.

Materials: New approaches have
delivered a five-fold increase in weaving
of complex woven preforms, and a step
change in thermoplastic processing
technology will open up new applications
in structural composites; a £7m-a-year
market for woven carbon-fibre structures
will be developed in the coming year.

Sustainability: Cross-sector deposition
approaches from automotive will reduce
labour content in aerospace tooling
technology by 90%; developments in
carbon-fibre slicing have achieved a 95%
reduction in material processing costs,
giving a UK supplier of woven fabric a key
cost advantage.

The graphic demonstrates the
advances in capability readiness level
(CRL) achieved by the projects

by theme during the Composites
Grand Challenge. The programme
defined and measured the increase in
capability against a scale of zero to six.
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Forecast return on investment by period

Year 1-3 _ £27m
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‘Without doubt, the grand challenge
programme has substantially progressed
the UK’s manufacturing capabilities in the
growing field of composites.’

MARCUS BRYSON, CEO OF GKN AEROSPACE

How the projects progressed closer to market

. Automotion

. Energy reduction

. Materials

. Process time reduction

. Sustainability
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Benefits of
collaboration

Project managers Axillium surveyed
all the participating companies at
the end of the programme to find out
what worked well and what did not.
Most firms found the collaborative
nature of the programmes very
useful and relationships have been
initiated that will continue to develop
well beyond the life of the projects.

Almost all of the businesses said
they would do the challenge again
although almost all said they would
prefer a 15-month duration.

I worked with people |
never thought | would
want to work with, but
now | do.

It is programmes

like these that make
the UK internationally
competitive because
we have a culture that
can thrive on it

‘Most learning from the
project came from the
partners within it.

‘A good foundation for
future collaboration in
new sectors.’

| was able to create
an extensive network
within the aerospace
and non-aerospace
industries.’

Highlights of the results from some
of the projects are presented on the
following pages.
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What did you learn from the other partners and what
factors were important

Collaboration

Modelling

Materials

Processes

0 1 2 3 4 5 6 7 & 9 10 A1 1

2

13

14 15 16 17 18

Did the collaborative environment of the Grand Challenge
contribute to the achievement of your affordability targets?

Yes

75%

25%

What is the depth of the relationships you have forged with
other partners?

Short term

Long term

Opportunity
to develop

From your point of view, what have been the benefits of the
relationships between partners?

New
relationships

Knowledge
transfer

Peer review

www.innovateuk.org

A fan case for future-

generation engines

GKN Aerospace led a project to develop
automated manufacturing methods for
key features of a composite engine fan
case for the aerospace market. It brought
this to demonstration stage by producing
a 60-degree section of a 2m diameter
barrel. GKN is in a joint venture with Rolls
Royce and the composite fan case is
targetted at the next generation of Rolls
Royce engines. The next stage is to
develop a 360-degree version of the fan
case for fitting to a development engine.
In production, the composite fan case will
be a complementary and key component
within GKN'’s engine products portfolio
enabling it to offer complex, higher-value
assemblies to the marketplace.

Achievements

* automated tape lay of composite
material onto the 2m barrel

* automated forming of a composite flange,
and of U stiffeners from a flat panel

e amethod for manufacturing an ISO
grid structure

* integration into a single demonstrator.

Fast-tracking graduate

researchers

Pawandeep ‘Pav’ Kalyan admits to some
trepidation when he was asked to project
manage Airbus’s part in the Composites
Grand Challenge shortly after completing
the company’s two-year graduate

entry scheme. By the end of it, Pav had
improved his technical skills, developed
his project management skills and was
being mistaken for someone with ten
years’ experience behind him.

The Imperial College London aerospace
materials graduate led a project that
looked into ways of reducing the time
and energy required to cure composites
in an oven — a process that has to be
undertaken in order for the material

to meet physical and mechanical
performance requirements for its given
application. Pav carried out much of the
technical work and also presented to
other grand challenge partners at the
monthly review meetings and steering
groups.

www.innovateuk.org

‘The aim was to take technologies that
were almost there in terms of readiness for
market and carry them “over the line” with

an intensive effort.’

RICHARD NEWLEY, MANAGER, GKN TECHNOLOGY COMPOSITES CENTRE

The project has demonstrated the potential
to reduce cure cycles by up to a third.

The benefits are still a few years down

the line but the reduction in the cure cycle
could help Airbus to meet future energy
reduction requirements and achieve a
higher throughput for its next generation of
single-aisle aircraft post 2020.

It was gratifying to
see Pav’s enthusiasm
and passion to lead
Airbus’ participation
in this project so soon
after completing his
graduate training
scheme. Pav’s
technical and project
management skills
were accelerated and
his conclusions show
the potential for Airbus
to meet challenging
energy reduction and
production rate targets.’

DAVID INSTON, COMPOSITES EXPERT,
AIRBUS OPERATIONS LTD (FILTON)
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A small company’s

vision

Micro firm Loop Technology provided the
eyes at the heart of a new automation
process developed under the Composites
Grand Challenge. The company, based in
Dorchester, Dorset, specialises in machine
vision systems, industrial robotics and
motion control systems. It developed a
new visioning system for project lead
Bombardier. The visioning system enables
great precision in the positioning of
carbon fibre and provides the means to
demonstrate the quality of a composite in
a production process. It is at the core of

a new automated gantry system being
trialled at Bombardier for manufacturing
large composite structures. Since the end
of 2009, Loop has gone from a business
employing four people to one that
employs 16.

Involvement in the grand challenge has
brought it a number of benefits including:

¢ relationship with Bombardier

» talks with players in aerospace and
renewable energy sectors

e two new jobs in the business

¢ the confidence to bid for further
R&D funding

* enhancements to existing products.

‘The project put us in front of a lot of companies. It has been a very
positive experience that | am sure will result in increased business for us.
Procurement can be a long process but we are in reasonably advanced
talks with a number of companies, and they are going well.’

ALUN REECE, TECHNICAL DIRECTOR, LOOP TECHNOLOGY

Increasing

automation

Bombardier led a collaborative project
on automating the ‘picking and placing
of dry fabrics’. The project aimed to
replace manual lay-up of dry carbon
fibre sheets with a faster, more robust
and efficient automated process. It
demonstrated that the current process
of manually laying out carbon fibre could
be automated and to a high degree of
accuracy. Bombardier is currently trialling
and testing the automated process in a
factory environment.

With further development, there is a
potential to apply the process on future
aircraft wing programmes, as well as in
the marine, automotive and sustainable
energy sectors. This project was a
further development and expansion of
a previous Technology Strategy Board
co-funded collaborative R&D project
‘Next-generation composite wing’.
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Achievements

* a highly accurate automated ‘pick and
place’ process — increased accuracy
and repeatability demonstrated

e improved quality control through
visioning system (see Loop above)

* new process developed for tacking
together carbon fibre plies

* potential savings identified if
successfully put into production.

‘The opportunity to bring together specialists,
integrators and potential end users in
partnership provided an ideal environment
for innovation and sharing, and proved highly
beneficial to the entire programme.’

KEITH CAMPBELL, CHIEF ENGINEER, BOMBARDIER

www.innovateuk.org

Immediate payback from

cross-country skis

Following its ‘fibre slicing’ project Sigmatex
has been able to immediately exploit

its new material for the manufacture of
cross-country skis, with sales expected

to reach £7m in the first year. The project
successfully reworked and reconstituted
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Managing open

innovation

Innovation management firm Axillium
Research played a pivotal role in the
Composites Grand Challenge and

is already seeing the benefits of new
business, a trebling in turnover and
appointment of new staff.

The growing SME specialises in

helping companies to deliver open and
collaborative technology innovation. It
managed a highly demanding timetable
involving 22 companies engaged in 26
projects. The project raised Axillium’s profile
significantly and allowed it to demonstrate
its unique approach to managing open
innovation. It directly led to:

e atrebling in turnover

e staff growth from two to six

 follow-up business with partners in the
composites project

* appointed to deliver R&D projects
and innovation strategies for Jaguar
Land Rover

 the launch of Hi-VIS open innovation
framework.

www.innovateuk.org

fibre across the width of a loom to create
a more lightweight and stronger product.
Samples were provided to customers

and the feedback was immediate and
positive. The fibre is already being used in
the manufacture of cross country skis and
has potential for use in surf boards and in
the automotive and aerospace industries.
Sigmatex, a world leader in converting
carbon fibre and producing advanced
textiles, is developing equipment to
process the material and it expects
demand to be vast.

Achievements

e six-fold increase in production rates for
the fibre

e £7m sales in 2011 from use in cross-
country skis

e development of test methods to
determine tensile loading

e popular T-section and Pi-section
woven materials designed and tested.

!

i€ omposites

‘Grand challenge
gave us exposure

to a range of
companies and gave
us the opportunity

to demonstrate our
innovation, knowledge
and capabilities.

The whole project and
management was
focused so you had
to achieve.’

CHRIS MCHUGH,
TECHNICAL MANAGER, SIGMATEX

If we had not had the experience of running

the grand challenge, we would not have been
able to prove that we know how to manage this
process. We are unique in the UK in that we
know how to run a grand challenge and are now
well positioned to do more.’

WILL SEARLE, MANAGING DIRECTOR, AXILLIUM
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