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Agenda

« Company — Where and What

 Market and “The challenge”

« How do we do it, and how can you contribute?
« Where to play

» Collaboration makes the difference

« Can Sweden contribute to the big picture



GKN Aerospace: A leading global tier 1 Aerospace supplier

Strong focused businesses, sales £3.85 hillion (2019)

Civil Airframe Engines




11155 Rev.2

Canada
1 location

y 25 locations
Mexico ‘| oER
4 locations

® Office locations

B Aerostructures
Landing Gear
Electrical and Wiring

B Services
Engine Systems

® Transparencies
and Special Products

Netherlands
7 locations

Belgium
1 location
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United Kingdom
8 locations
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The leading global Tier 1 aerospace supplier

Germany
1 location
Norway
1 location
Sweden
4 locations
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f Romania
2 locations
China
‘ Turkey 2 Io;atlons
4 1 location
indi Thailand
n '_a 1 location
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Singapore
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Aterhamtningen kommer att ta tid

Vaccine news positive but recovery will still take time
Issues with vaccine implementation and the impact of economic damage

Global RPKs departures, trillions per year Pre-COVID19 baseline
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Source: IATA/Tourism Economics 'Air Passenger Forecasts' October 2020



Satsa pa fossilfritt flyg!

Billion tonnes carbon dioxide equivalent
(GWP40)

Sustainability challenge to commercial aviation

Flying with current
fleet mix

More efficient
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aircraft, engines,
usage

Reduced cloud

Adaptive altitude
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Aspirational goal
2070 aviation <5% of the
Paris accord target

(RCP 2.6)
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Major Aerospace Engine Products - Commercial Turbofans

Fan Containment Case
Fan Aft Case, Mount Ring

Outlet Guide Vanes

/ Compressor structures
Rear Turbine Structure

Low Pressure Turbine Vanes

Low Pressure Turbine Shafts
\ .

Low Pressure Turbine Case

Diffuser Case

Mid Turbine Structures

Spinners, Spacers

Fan Blades

Spools
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Compressor blades and vanes



Major Aerospace Engine Products - Military Turbofans and Space

Ducts

Compressor Discs,
Spools, Hubs, Seals

Fan & Fan Case

Main & Upper Stage Engine
Turbopump Turbines

Afterburner ) _
Main Engine Support Frames

Ariane
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The inclined wave principle

Product
Applications

Development
Programs

International
Collaborations

Seeding
Projects

TRL9
Verified
Technology

TRL6
Demonstrated
Technology

TRL3
Technology
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The Widest Range of Technologies

Chemistry & Processes Major Components Major assemblies
Materials

R U

Damage Detection Coatings

Composite Automation
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High temperature Materials Automated Polishing

GKN Aerospace combining technologies to offer unique products



Contribute to the sustainability of aviation
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? Clean Sky 2 major engine demonstrators

Ultra-high Bypass & High Propulsive Geared Fans

VHBR Turbofan Middle of

the Market

Very High Bypass Ratio (VHBR)
Large Turbofan demonstrator for
long range introducing advanced

Full scale

low weight structures

UHPE Demonstrator

Short/Medium range passenger aircraft
developing advanced turbine structures
and ICD solutions

Validation of
methods

Advanced Geared Engine

Configuration
LPC and IMC technology demonstration
for future regional GTF applications

“ (Ultra High Propulsive Efficiency)
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Advanced
manufacturing




Meeting the challenges

Vision: develop and enable the introduction of

safe, reliable, efficient and affordable climate- An Ambitious Vision for Clean Aviation
neutral air transport
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The Clean Aviation trajectory defines two clear
horizons towards climate neutrality by 2050:

« 2035: low-emissions aircraft exploiting the
research results of Clean Aviation

o 2050: climate-neutral aviation



Partnering to Deliver Customer Value
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* Harnessing academic knowledge on early opportunities.

* De-risking new technology through research centres.

* Influencing industry strategies.

 Partnering with customers to exploit differentiating technologies.

GKN Aerospace
Technology
Ecosystem
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Thermoset
* Dry Fibre
R © Complex Concepts

) okn e
// Technology k  Anti-lce Systems

AM
* Powder Bed (EBM /LPB)
« Composites
* AM Integration (all)

Thermoplastics
* Welding & AFP
B Complex Concepts
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AM
* Freeform — Airframe

GKN

Technology
Centre
(Holland)

Technology
Centre

( Metallics

* Metallic Forming
* Spinning

+ Complex Ti machining
« Transparencies/

Electrification
* Wiring
e Sensors

GKN

/ Technology
Centre
| (Trollhattan)

Manufacturing \ /
» Freeform and Blown + Design and Analysis
Powder AM = - Advanced Concepts
+ Welding and Machining * Materials technology
« Automation » Engineering workbench

\ Coatings
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GKN Aerospace Global Technology entres

Centres for Technology & Technical Excellence

Developing our technologies, processes and people

Deep Design & Process Knowledge

Exploring Boundaries and Innovating Solutions

Digitally Connected, Predicted & Validated

Simulating processes, automating performance

Making Perfect Possible

Targeting perfection at first customer delivery
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GTC and Eco System

GTC Sweden

- 13 years of GKN operation at dedicated site
—  GKN ~100 employees
- Product design
- Advanced propulsion concepts
- Material
- New material and new applications
- Manufacturing

- New manufacturing processes and
automation

— Demo production

Collaborative workspace
— >60 PhD projects ongoing
- SME’s and Institutes
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Airbus presenterar konceptflygplan (september 2020)
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- Flytande H2
- Kryotankar
- Gasturbinmotorer
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Teknologibidrag fran Sverige?
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. B -Cryo-cooler Helium cll.osed-circuit :o;] "
Teknologier GKN Trollhattan/Chalmers/Lund B Pre-cooler w““*w"'”ﬂw‘“’-m‘g — ﬂe”m‘%)
[Jintercooler s
Systemanalys, motor/flygplan [ cosled-<odle -
Funktionella motorstrukturer Iy Pt I . e

we COTe flow

Integrerade varmevaxlare for system- Bt
optimering och uppvarmning av branslet

—— Hellum

Lag-NOx-forbranning av H2
Vateforsprodning av metaller (rymderfarenhet)

Dessutom

Fordonsindustrin
Stalindustrin
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Regioner Fr&n EU-projektet ENABLEH2 dar GKN och Chalmers deltar



Ar framtidens noll-CO2-flyg vatgasflyg?

Frankrike satsar
Tyskland satsar
EU satsar

Clean Aviation 6 B€ (halften fran industrin)

Sverige?
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DAGENS NYHETE“, Nyheter Ekonomi Kultur Sthim Gbg Sport Ledare DNDebatt Insindare = Mer

| DN Debatt

DN Debatt. “Viitgas dr flygets

framtid — nu maste Sverige satsa”

Det europeiska flygforetaget Airbus har utvecklat konceptet Zeroe for vitgasdrivna flygplan. Den hdr modellen &r tankt att drivas av tva motorer. Vatgastankarna finns
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Tank you for your attention




