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THE TECHNOLOGIES



High level technology map ATAPULT

( Manufacturing informatics

Industrial robotics ) CATAPU lT
{ Control systems j High Value Manutacturing

Robotics & automation ( Automated assembly )

( Cyber security :

(Data analytics & artificial intelligence Digital manufacturing

(' Embedded capability )

Implementation in harsh environments )

( Human systems interface )
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Simulation {_ Mechanical handling & bespoke automation hardware )
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(Complex systems architecture

( New materials development )

: Machining )
Materials processing & new materials Near net shape
( Guidelines and standards ) { Coatings )
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(' Testing )

( Formulated products & formulation
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( SME engagement and support )
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Factory scenarios:

Autonomous
Reconfigurable
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SWARM

Factory Concept Storyboard

.

* Factory floor is populated with
manufacturing ‘Hives’.

* Each Hive is equipped with:

Electrical, pneumatic and vacuum
mains connection points.

Manual & automatic  process
tools. Lightweight, wireless tools
to be developed

Reconfigurable fixturing flags,
datums and pick-ups.

Safety devices e.g. floor scanners.

Advanced visualisation technology
for dynamic work instruction e.g
Hololens.

Hard docking points for fixtures
and automation.

Data harvesting technologies

* Central scheduling system determines
what products are to be manufactured
in each Hive to match demand




SWARM

Factory Concept Storyboard

51 ks

* ‘SWARM’ of mobile assets are
instructed by central scheduling system,
via Smart Devices to attend specific

‘Hive’ to conduct assembly tasks.

TR

‘SWARM’ assets include:

il

Human operatives.
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Mobile robotic platforms.
Mobile fixture frames.
Kitting carts.

* All assets are tracked as part of a

dynamic safety control system (re: MTC
RoCoCo project) .

* Dynamic safety system allows humans

and automation to work simultaneously
in the same area.

* Central scheduling system delivers real-
time work instruction to the ‘SWARM’
via advanced visualisation technology.
Dynamic

a safety zone. Level of
Human/Auto collaboration set by what

process is being done.
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Trends & Influence



Industrial Strategy White Paper CATAPULT

&8
| HM Government

IS GRAND CHALLENGES:
Al, clean growth, future mobility, ageing population

Industrial
Strategy

Building a Britain fit for the future

“The High-Value Manufacturing Catapult is a particular success story. Since
inception in 2012 it has tripled the impact of government spending —
generating £655m of additional income from industry by working with over
3,000 businesses every year to bring new technology to market.

It has established a strong track record of helping UK manufacturing businesses of all sizes connect better with their customers and supply chains
and boost their competitiveness by applying new technologies that enable faster and cheaper production of products and components.”



Electrification

Faraday Challenge

Build and secure UK capability for
battery manufacture

HVMC has helped to convene
Automotive industry and Auto
Council

£250 million funding secured

caTAPULT

High Value Manufacturing

the supply chain will b able 1o aggregate demand for
e B and

scale. special

}  purpose piiol manufacturng ne within the EIC. The
facility lab letion {October
207} for inckistral colaboration with other battery

new modue manufacturing technalogy.



Digital Manufacturing CATAPULT

Digital manufacturing

HVMC shaping national strategy
Demonstrators Hubs and spokes
e.g. Factory 2050

SME support

Transformational Digital twin for product

demonstrators: acceleration, Connected
supply chain

Advancing state of the R.ObOt.ICS,.Al,

art: Visualisation,

Connectivity, AM



CompoSites Manufacturing New Technologies and Markets

The UK Opportunity
HVM C h - t t Consultation with the UK composites supply chain has shown that the UK has the opportunity to grow Its current £2.3bn composite product
s a pl ng S ra egy market to £12.bn by 2030. [UK Composites Market Study”]

UPPER UPPER UPPER
£3,590m £3,490m £370m
19% 16% 4%
LOWER LOWER LOWER
£1,250m £1,430m £320m

Supporting Composites
Leadership Forum

2030
OPPORTUNITY

UPPER
£1,160m
33%

LOWER

2020
FORECAST

£1,040m

e

AEROSPACE AUTOMOTIVE

Affordable composites supply
chain for automotive- Large Scale
Project

NCMC

2015
BASELINE

£270m £380m

Percentage figures are Compound Annual Growth Rate (CAGR). The forecast flgures reflect the view of UK supply chaln companies
In research carried out by the NCC In mid-2015.

. . With the right support, a paradigm shift will be achieved in the UK
U.K SthI:\gth in de5|gn and to capture the growing global opportunities for the application of
simulation composite materials in multiple sectors.

plople 2030
’ 15% CAGR 12% CAGR

*Refer to the back page for further detalls.

Wings, high end automotive




DIGITAL , WHERE TO START?
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Huge UK growth
potential

The potential size of the prize is huge

Industrial Digital Technologies (IDTs) offer the
promise of recapturing the UK’s industrial spirit
as a nation of ‘creators and makers’

£455 Dbillion positive impact for UK
manufacturing of faster innovation and
adoption of IDTs over 10 years

Net gain of 175,000 jobs across the economy

More than 25% industrial productivity gain by
2025

Reduce carbon emissions by 4.5%

MADE SMARTER.

VALUE TO INDUSTRY (£ BN)

!E!g)

CONSTRUCTION

)

£55.8
FOOD AND DRINK
®®% £22.4
PHARMACEUTICALS
[] £17.5
AEROSPACE

£88.9

VALUETO INDIVIDUALS

Cost savings from construction
passed on to individuals

Improved living standards

£2.3bn saved from household
spend due to waste reduction

25% increase in customer
satisfaction

£1bn of cost savings passed on to
consumers

30 minutes per year are likely to
be saved perclinical trial patient

£3bn of cost savings passed on to
consumers

69% increase in customer
satisfaction

13% increase in job satisfaction

VALUETO SOCIETY

365,000 tCOze reduction in 2027’

105 lives saved over the next
decade due toincreased health &
safety during construction

32 million tCOze reduction
throughout the food supply chain
in 2027'

27.370injuries avoided in food &
drink production over the next
decade

86,000 tCOze reduction in 20277
due to efficient manufacturing
processes

1,665 accidents avoided in
production and 14,804 lives
saved from improved dosage
accuracy over the next decade

63,000 tCOze reduction in 20277

15,310 injuries avoided during
aerospace manufacturing over
the next decade

Estimated value for industries not directly studied: Highest growth rate
(Aerospace, 21%) applied to the 62% of UK manufacturing GVA not studied,
giving £270bn extra value at stake. Value at stake for UK manufacturing:
our studied industries total (E185bn) + remaining industries total (E270bn) =

£455bn

Unrestricted I Author Name | Month 2017 | © IDR 2017






Invest in a new National Adoption Programme (NAP). This would accelerate

the development and diffusion of IDT through focused support to small and
medium-sized enterprises in the UK regions. The programme will be owned

at a regional level by Local Enterprise Partnerships (LEPs) and delivered by
accredited regional partners. Investment will be targeted at strengthening both
the capability and capacity of regional advisory services in digital technologies.
It will provide kick-start funding for companies to leverage assets and expertise
within the ecosystem. It will also increase the mentoring offered by industry
and strengthen the interaction with upcoming talent within universities through
focused projects and placements.

Scale the support provided by UK innovation centres through a new national
innovation programme. This would bring together a network of existing
distributed Digital Innovation Hubs (DIHs), strategically selected to best serve
the challenges of each local business community. It will demonstrate, with
industry participation, how the industrial and manufacturing sector can be
positively transformed by IDTs.

Implement large-scale Digital Transformational Demonstrator programmes
within the DIHs, co-funded by industry. These would address both sector-

specific and key cross-cutting industry challenges and be focused on delivering

tangible results in both productivity and sustainability. The demonstrators
would be regionally organised and, together with the National Adoption
Programme (Recommendation 1.1), would provide a key accelerator for the
diffusion of IDTs especially within SMEs.

MADE SMARTER.

Drive forward the UK’s global IDT research and development leadership.
Create a network of Digital Research Centres (DRCs) to bring together
the country’s expertise in, initially, five areas:

1. Artificial intelligence, machine learning and data analytics;

2.Additive manufacturing;

3.Robotics and Automation;

4. Virtual reality and augmented reality;

5.The Industrial Internet of Things (lloT) and connectivity (5G, LPWAN etc.)

Each DRC would be tasked with advancing state-of-the-art research and
innovation for industrial digitalisation in its technology field. The network

of DRCs would build on the excellence and infrastructure in the existing UK
science and innovation base and work with the tech developer community to
drive UK leadership in the technologies that underpin industrial digitalisation.

North West pilot = 20,000 businesses supported

by DIH
Increase in GVA by £1.2bn

« 40 new Digital Innovator

+ Increase GVA by 15% over a
3-year period — delivering an
estimated £70 million benefit.

spin outs
+ 20 emerging technology start- Increase in R&D investment
ups working directly with >£400m,

industry on new projects.
National rollout
« GVAincrease £770 million.

- 220 emerging technology
start-ups.

Unrestricted | Msuk PMo | Nov 2017 | © IDR 2017
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Digital Innovation
Hubs

* House demonstrators
 Explore and test
* |nnovation projects

exhibitiorrcentre
liverpool .

- ;
oo ¥
Lcaeo I




TRANSFORMATIONAL
DEMONSTRATORS




technologies catAPULT

High Value Manufacturing

Biologics Biotechnology

Formulation High Temperature Joining Machining Polymers Materials Metal Forming Metrology
Processing Characterisation and Forging

) 1Y \

Modeling and Netshape and Additive Powder Technology Power and Resource _Efficient Printable Electronics Surface Engineering Toolings and Fixtures VR and Virtualisation
Simulation Manufacturing Energy Storage and Sustainable

Manufacturing



Recent announcements in Sheffield — McLaren pULT
and Boeing CATAPULS

Images courtesy of University of Sheffield




The 2075 Factory?

— Pace of change faster than ever

— Innovation rather than technology can
differentiate

— REPETITVE ADVANTAGE







