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IMPROVING PERFORMANCE
AND PRODUCTIVITY FOR
DEFENCE [HROUGH
ADVANCED MANUFACTURING
TECHNOLOGIES
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Opened in 2011
Independent RTO

Secure faclilities

Prove innovative manufacturing ideas

Manufacturing system solutions
Training




MTC & HVM CATAPULT

The High Value Manufacturing (HVM) Catapult is the catalyst for the future growth and
success of manufacturing in the UK.

We are developing extensive capability in manufacturing technologies and process expertise
to grow the contribution of the manufacturing sector to the UK economy.
3

g

AFRC

Advanced Forming
Research Centre

CPI

Centre for Process Innovation

The MTC will:

» |dentify and implement new technologies

» Undertake research and development

» Complete client or collaborative projects

» [ncrease operational efficiency

= Support the supply chain

» Provide technical training and employee upskilling

NAMRC

Nuclear Advanced Manufacturing
Research Centre

AMRC

Advanced Manufacturing
Research Centre

MTC

Manufacturing Technology Centre

WMG

Warwick Manufacturing Group

NCC

The National Compaosites Centre



INDUSTRY CHALLENGES

You want to make
something

You want to assemble
something to

You want to use data
more effectively for

at a lower cost
better quality
quicker

in higher volume

you've never made before

minimise reject rate
improve reliability
improve consistency
reduce waste
reduce errors

improved design
better quality
efficient logistics

new business models




MANUFACTURING INNOVATION
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Assembly

Data Systems

De5|gn and Slmulatlon

Manufacturing Informatics Metrology and NDT



. DEPLOYMENT OF DIGITAL
MANUFACTURING STRATEGY

Dr. Lina Huertas, CEng FIMechE

= Chief Technologist for Digital Manufacturing at The
Manufacturing Technology Centre

= Former chair of the High Value Manufacturing Catapult
strategy team

= Focused on driving the creation of value through the
digitalisation of UK industry




Technologist, Digital Manufacturing
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INDUSTRY CHALLENGES

You want to make
something

You want to assemble
something to

You want to use data
more effectively for

at a lower cost
better quality
quicker

in higher volume

you've never made before

minimise reject rate
improve reliability
improve consistency
reduce waste
reduce errors

improved design
better quality
efficient logistics

new business models




MTC DIGITAL MANUFACTURING

HISTORY AND COMPETENCIES

Over 5 years building a dedicated digital team

First end-user informed Digital Manufacturing strategy in the
UK

Multimillion investment in digital capability and infrastructure

Holistic approach to Digital Manufacturing including
Transformation and Skills

Over 150 dedicated Digital Manufacturing engineers

Several demonstration and test-bed platforms.



Digital Manufacturing Is about

out of data'in,

g environment




The Future of
Manufacturing is Digital



In the future... products
will be digitally co-
Created.

Risk and uncertainty will
be minimised in virtual
worlds that leverage
learning.




In the future... factories
will become self-aware,
hyper-connected and
self-optimising.

Agility will be second
nature in manufacturing.




" In the future... the world'

- will learn to do
manufacturlng ina
dlfferent way

o Value will shift to IeSs
' tanglble assets and will
| beredeﬂned




7% Value increase through
new revenue streams*

20 — 50% reduction in
time to market

10 — 40% reduction

of maintenance cost Rapid
Prggouccgsa;nd Cost for quality
Development reduced by 10 — 20%

Productivity
Increase by 3 — 4%

45 - 55% increase of
workforce productivity
through automation of
knowledge

Smart and Flexible

Forecasting accuracy _
Factories

increased to 85+%

Cost for inventory holding 30 — 50% reduction of
decreased by 20 — 50% total machine downtime

Adapted from: https://capability-center.mckinsey.com/files/mccn/2017-03/digital_4.0_model_factories_brochure_2.pdf; *Made Smarter Review



~50 Bn
machines vs
~1 Bn people
machines connected-

compared to -1Bn
people today

$1.2t0%$3.7 Tn
value from loT Iin
factories

process optimization and
predictive maintenance

https://capability-center.mckinsey.com/files/mccn/2017-05/DCC_Chicago_Brochure.pdf

~8-9X Increase
in GDP

for established
economies if impact
matches 1st industrial
revolution, as anticipated



Digitalisation is not a choice.

* How does It hp en?




81 - DOWNLOAD ADD-IN OR
UPLOAD FILE

82 - MANUFACTURABILITY
FEEDBACK DURING DESIGN

Analyze what you're working on in real-
time and we’ll let you know about
tooling limitations, our capabilities, and

how to fix any issues we find.

83 - INSTANT PRICING

84 - CHOOSE A SHIP DATE
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PRODUCTION

86 - TRACK PROGRESS

87 - DELIVERY

3 ISSUES FOUND

INTERNAL CORNER N\
INTERNAL CORNER VAN
ACCESSIBILITY YAN
SUCCESS!

INTERNAL CORNER N/
INTERNAL CORNER A
ACCESSIBILITY P

ORDER NOW

PI-=7TIHTCRA

Taken from: www.plethora.com
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Upload parts to your
library

by

——

We calculate the cost including
logistics and materials

Add the parts you
need to your cart

O—O0—@=0=0

Track your production from
start to finish in real time

Taken from

We match your parts to the
best suited supplier in our
network
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Relax and receive your
parts on time and at quality

- www.maketime.io M MAKETIME



The possibilities are endless...
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Digitalising
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Isolated Hierarchical Industry 4.0
Solutions Integration Architectures

Manufacturing

ICT Technology
Strategy



HERE DO YOU START?

can support your business
. strategy — build a vision
X Identify where you currently are and

where you want to be

@ El Understand how digitalisation

w N

Create a plan of action to close the
gap — your roadmap

x
x
2
b Start your journey
60



Week 1

Week 2

Week 3

4 Feedback

Post
Assessment

Current
business
challenges

Drivers for
digitalisation

Core data and
information
systems

Business
leadership

Understanding
digitalisation

Identify current
digital maturity

Future
requirements

Maturity
assessment

Gap analysis

Identifies the
priorities for the
business

High level
digitalisation
road map

Present
recommendations
and high level plan

Agree plan and next
steps



?@Rls RCS = DIGITALISATION PROJECT
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= |dentification of existing data > 3
in the organisation

= |dentification of key metrics
and value drivers

= Co-development of dashboard
for decision making

= Development of related
processes

MONDAY TUESDAY WEDNESDAY THURSDAY
w01y 1271272007 1122007 141202017
29558 | AHO88465 | 60 |07:45]17:00 |[29558| AHO88465 | 60 [07:4512:45 || 29628 | 568-2-26815-000 | 40 | 07:4513:30 [ 29607 | 1007-0006 |210]11:36 | 13:06
29628 | 568-2-26815-000 | 35 | 12:45 | 15:15 [ :06 | 154
29628 | 568-2-26815-000 | 40 | 15:15 | 17:00 29426 |DAC11100-01| 55 | 15:09 | 17:00




30% increase in productivity

Increase in On-Time In-Full
from 80% to 99.3%

Performance award from
customer Pattonair
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RRIS RCS = DIGITALISATION BENEFITS

Increased sales

Growth in turnover and MONDAY - TUESDAY
profit e AR T (SR

29628 | 568-2-26815-000 | 35 | 12:45 | 15:15
29628 | 568-2-26815-000 | 40 | 15:15 | 17:00

WEDNESDAY THURSDAY

29628 | 568-2-26815-000 | 40 | 07:45 | 13:30 | 29607 | 1007-0006 [210]11:36 | 13:06

29426 |DAC11100-01| 55 | 15:09 | 17:00
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= WP1: Digital Thread

= WP2: Composite Blade

= WP3: Controls and Pitch
Change

= WP4: Brilliant Factory

= WP5: Aero-acoustics

= WPG6: Project Management

@ NATIONAL
COMPOSITES
CENTRE



WP4: Brilliant Factory

Focus: New facilities that
demonstrate leading
digitalisation capabilities



DIGIPROP WP4 DEVELOPMENT PROCESS itc

Manufacturing
Technology Centre

A
Scope
e E O|I """ C t IIIII -£
Lo CUStomer £ aAgpirations ™., gg:gg:ioné
o input i workshop : Initial trials ™
Site s .."""'C“:onferences&
,,,,, " Data visits Coslt/ benefit “. " trade shows Product
" gathering analysis & scoring . comparison & :
State of the i _ Vendor engagement scoring ! Installation&  User input &
Objective artreviews i Cross functional : configuration  feedback
setting { customer team i Vendor demos - . 5
. i . : rocuremen .
Cyber security Audit of IT Select candidate | and trials _ Documentation ﬁgiptance
requirements & OT estate! processes Trade studies : .
Project Phase
1. Understand 2. Selection of 3. Investigation 4. Technology 5. Develop and test
challenges and technology of hardware, vendor &
opportunities areas & software and product
candidate technology selection

processes suppliers



DEMONSTRATION CELL TECHNOLOGIES

mic

Manufacturing
Technology Centre

Portable System

Condition Monitoring
(LowCoM)

Portable System ‘

Process Monitoring &
Control

PLM <

e l

& windchill

Digital Work
Instructions

PR L
< @

W creo: llwstrate

Smart Tools <

Apps,
> Visualisation &
AR
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Digital Twin
Multi-Purpose Sensors
& Edge Processing
Assisted Manual
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DEMONSTRATION CELL VALUE mtc

Manufacturing
Technology Centre

Industrial Customer:

= Test competing options for hardware/software/architectures in a production
relevant environment

= Uncover integration difficulties off the critical path for new build and
without affecting production

» ROI estimates before purchasing full scale HW/SW
= QOperators and managers feedback

= Training of operators in new processes

Vendors:

= As an applied demonstration of HW/SW capabilities






What does your
revolution look like?




DIGITAL MANUFACTURING

SCALE AND COMPETENCIES

Over 150 digital manufacturing engineers
Diverse Skills Range — — Industrial Experience

‘ Computer Scientists  Mechanical Engineers  Consumer Electronics  Industrial Automation
Systems Engineers Controls Engineers Aerospace System Integration

Physicists Mathematicians ~ Automotive Construction Oil & Gas

DATA & PHYSICS BUSINESS & ADVANCED METROLOGY ROBOTICS & CONTROLS &
INFORMATION MODELLING FACTORY VISUALISATION & NDT AUTONOMOUS  CONNECTIVITY
SYSTEMS OPTIMISATION SYSTEMS SYSTEMS

Several demonstration platforms and testbeds




In partnership with




Thank you

Lina.Huertas@the-mtc.org

DISCLAIMER:
The data contained in this document contains proprietary information. It may not c ATAPU ll

be copied or communicated to a third party, or used for any purpose other than
that for which it was supplied, without the MTC's prior written consent. ©MTC High Value Manufacturing




