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Airbus is an international pioneer in the aerospace mdustry

- We are a leader i in deS|gn|ng, manufacturlng, and dellverlng We prgd‘ct iip/rces and

ZEROe concept aircraft powered by hydrogen
2 Airbus Corporate Presentation AI RBUS



Sustainability
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Sustainability
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4 Source: Airbus / Annual Report: Our World in Data with data from Climate Watch, the World Resources Institutes (2020)

“...Turning to industrial operations, the
High5+ initiative aims to reduce the
footprint of all Airbus activities
globally and across the supply
chain. It has specific targets for 2030,
against a 2015 base line, for cutting
energy consumption, CO2
emissions, water consumption,
volatile organic compound

emissions and waste production.”

Source: Airbus / Annual Report 2020

“Sustainability is
now deeply

ingrained in the
Company’s
purpose and is
truly becoming part
of its DNA.”

Airbus / Annual Report - Overview 2020
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Next Generation & Sustainable M&P

Environmental responsibility across the entire lifecycle

Product
responsibility

CLEAN SKY
OBJECTIVES 2008-2017
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The right balance
between social,
economical and
environmental
commitments.
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Key ambitions

ENVIRONMENTAL CIRCULAR MODEL

ECO DESIGN NEW BUSINESSES
FOOTPRINT DIGITALISATION

DECARBONISATION
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https://www.clean-aviation.eu/files/Clean_Aviation_SRIA_R1_for_public__consultation.pdf

Airbus climate action plan
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Improving fuel burn of our Investing in zero-emission

existing fleet technologies DRI SLBETE s

alternative fuels (SAF)

Optimi Monitoring climate
6 aircraft operations change AIRBUS
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Material technologies at Airbus

Decrease of Aluminum Usage

4 [Seeia 7

A300

EAluminum

A 340
@ Steel

A320-200
W Titanium

A 310-200

OComposites

Note: Engine, Landing Gear not included

A300/A310 A320

*SPF Ti
*Chemical milling
*Interference bolting
*7475 Al-alloy sheet/plate

1111,

A 380

BGLARE

*High strength Al-castings
+7150 Al-alloy plate (wing)
*Automated Lok bolting
*Split sleeve cold working

A318

A350
OMiscellaneous
A340-600/-500
*Premium Al-castings
+7349 Al-alloy extrusions
*Split mandrel cold working

A330/A340

*Age forming
*High Speed Machining
*2X24 Al-alloys
*LVER* riveting

*SPF Al

A320neo

A380

Sustainable A/C

Digital E2E supply chain

A350 -Al-Li alloys for ribs
*CrVI free surface
* Topology optimisation

*Fiber Metal Laminates
*EB and extended LBW
*Al-Li alloys, Ti-alloys
Al-alloys: 2024HDT, 7055HF
*Large die forging (7085)
*New coatings
sLarger panels

*Laser beam welding LBW
*6013/6056 Al-alloys
*New bonding technology

Introducing Airbus ZEROe

Turboprop m% ' #§ <100 (g 1,0004nm
P it | (1) seicimen

Blended-Wing Body Al
— .ﬁ.ee <200 (4) 2,000+nm
= P o | () ST
AIRBUS
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Material technologies at Airbus

Aircraft Fuselage Design — General Requirements

Longitudinal stress
Static/residual strength
Crack growth

Hoop stress and longi-

tudinal stress \

stress Impact

Upper skin:
Compression/stability

Lower sKin:
Tension/crack growth

Bending and
Torsion

Impact

‘ /.,- Bending

Shear stress due to trans-
verse shear and torsion

Compression due to bending,
stability, static strength,

High local _
corrosion resistance

loads

Mass saving

Weight savings & material properties
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Material technologies at Airbus

New advanced technologies & materials Al-Mg-Sc & Al-X-Li Weight savings & material properties

Alloy performance demons ln- static analysis

Compression, highly-loaded

Baseline @ Skin Mass (%] B Stringer Mass [%)
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Material technologies at Airbus

1 SKIN: 2024 CLAD SHEET
2 STRINGERS:
2024 CLAD STRIP
2024 EXTRUSIONS
7075 EXTRUSIONS
3 FRAMES:
2024 CLAD SHEET
2024 PLATES (mach.)
7010/7050 PLATES (mach.)
7075 PLATES (mach.)
4 SEAT TRACKS:
7175 EXTRUSIONS
5 FLOOR BEAMS & STRUTS:
7175 EXTRUSIONS
6 PAX WINDOW FRAMES:
7175 PRECISION FORGING

1 SLATS-SKINS & RIBS: 6 FLAP SUPPORT:
2618 SHEET 7175 FORGINGS
2 D-NOSE SKINS: 7 FLAP TRACKS:
2024 SHEET A357 CASTINGS
3 TOP PANEL: 7075 PLATES
7150 PLATES & EXTRUSIONS 8 MAIN LANDING GEAR
4 BOTTOM PANEL.: SUPPORT:
2024 PLATES & EXTRUSIONS 2014 FORGINGS
5 SPARS & RIBS: 7010/7050 FORGINGS

7010/7050 PLATES

AIRBUS



Material technologies at Airbus

Why Composite Materials? Increase of Composite Usage

CFRP "R
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Metallic oA
Materials ": A0 WSS
Sl &3l CARBON FIBRE COMPOSITE: METALS & METALLIC ALLOYS:

Density (Mg /m?) e Highest strength-to-weight ratio e Static behaviour
e Highest Tensile Strength e Good impact resistance
e Dimensional Stability e Reparability
e Very good fatigue behaviour e Recyclability
o

Specific design possibilities, adjusting fibers
direction of some layers to the applied loads

. AIRBUS



Material technologies at Airbus
Fuselage A350XWB Wing A350XWB

Length
A350-900 65.2m 6.1m
A350-1000 72.3m

Wing-box Structure

Flap Track 1 Flap Track Fairings Outer Flaps

Flap Drive Systems Systems
Spoilers ;

upper shell ‘

v,
side
stel . Droop Nose
Root and Fillet Fairing

lower shell




Use of recycled content Chip recycling Buy-to-fly reduction Additive Manufacturing

Material specifications allow the Chips are collected, different Although metal chips can be 3D printing is glready part of
use of recycled content for the materials separated from each recycled at high value, metal our manufact_urlng process,
production of virgin material. other and sorted with respect to manufacturing aims to optimize and our fleet is _eqUIpped with
contamination to aim for high material consumption. metal and plastic parts
Dependent on the supplier and value recycling. produced by this innovative
concrete metal materials up to The buy-to-fly ratio for some technique.
70% of recycled content is 100% of metal chips are machined parts could be reduced - _
used in some aluminium or recycled. by a factor of 7 by innovative Additive manufacturing
titanium alloys. This reduces nesting process imposed on the requires 30% to 55% less
the extraction of materials and supply chain. weight, 90% less raw material
lowers the energy footprint. and up to 90% less energy
and water.

13 Source: Christian Ruckert /Airbus: AEROMAT 2021 R&T
Image sources: (1) SimoneN/Shutterstock.com; (2) Elena NICHIzhenova/Stock Photo/ID92558280 AI RBUS



Example for Circularity in Composite Manufacturing

Thermoset reuse

Uncured composite thermoset
material at manufacturing level
like cutting areas or end of spools
are collected and reprocessed to
be reused in our products.

The end of spools uncured
thermoset material from the A350
wing skins is reintroduced as
gusset filler. More than 6 tonnes
of materials saved.

Source: Christian Ruckert /Airbus: AEROMAT 2021 R&T
Image sources: (2) Solvay; (4) TU Munich

Thermoplastic reuse

Thermoplastic material has the
great potential of recovering
fiber and resin for reuse.

Thermoplastic foam production
cut-offs from door- &
doorframes-linings are sorted
and reprocessed. Currently 4th
generation qualified for initial
application.

Buy-to-fly reduction

Composite manufacturing aims
for maximum efficiency in
composite material
consumption. A low buy-to-fly
ratio is supported by material
format, nesting optimization and
innovative material layup
technologies.

For the A350 wing cover the
waste could be reduced by 30%
by introducing automated fiber
placement (AFP) instead of
automated tape layer (ATL).

AN her it v n A OA TR v'n\!
N Y

Bio-based content

Introduction of bio-based
content in composite materials
is key to move away from
reliance on petrochemical
industry.

We are working in frame of
research and technology on
the production of carbon fibers
from biomass captured CO2
and bio-based resins.

AIRBUS



Al-X-Sc- Scalmalloys® for ALM= “game-changer”

-Solar Parel¥ .~

Alloy Patents (IM):
= 1x Alloy with medium Mg
2x Alloys with T Mg

St o] Castlng

lllllllllllllﬂlllllll .
[l Sastos Pisiat s, Forming Patent:

= 1x Creep forming
of Al-structures
Aleris

Alloy Process Know-How (PM)
=» Scalmalloy ® =» extrusion
=» Scalmalloy RP for ALM

e Low density
Powder bed e Corrosion resistance
e Weldability
e “Creep formability”
e Thermo-stability
m—— : e Xenon ion erosion
Electron beam based V. resistivity
Scalmalon®ScaImaIonSC®ScaImaIonRP® Calciscal® Scancromal®Scantital®

Strip casting (twin roll);
“Care free A/C structures”

beyond

weldable profiles

2431u [l sheet, extrusion; in. casting

Mg 8 Welded A/C structure: 8 PM-high strength
(@)
AN

2010
2013

~

20 2 22 ~—
3D-powder bed fusion Ca Cr Ti ALM g
FOUNDATION APWORKS 40.08u 52.00u 47.87u opportunities N
y ¢ () | _

(@] g

(&)l Airbus Rumpf Neuer FML Foils for Solar cell interconnectors AI R Us
(OB Technologie / A380 Sheets 5024 / 5028 Qualification for A/C structures O “Clad free A/C structures” O Xenon resistant & weldable

= 295+




Al-X-Sc- Scalmalloys® for ALM= “game-changer”

Scalmalloy® Scancromal®

12

ScalmaIon®ScaImaIonSC®ScaImaIonRP® Calciscal® Scancromal®Scantital®
Mg 8 Welded A/C structure:
24310 (o)l sheet, extrusion; in. casting

20 24 22 <
3D-powder bed fusion Ca Cr Ti ALM g
FOUNDATION APWORKS 40.08u 52.00u 47.87u opportunities N
(@)

y
()l Airbus Rumpf Neuer AI R Us
(O Technologie / A380
—

PM-high strength ‘C_D Strip casting (twin roll);
weldable profiles (@) “Care free A/C structures”

beyond

©2013



https://docs.google.com/file/d/1Oif0J1p-kZlaqE606LtV_zZO02R7nzl0/preview
https://docs.google.com/file/d/1Z7k94hVOFHE4aIFZvXjK91RsLeTK0RpY/preview

Aluminium in Airbus

KEY FIGURES ALUMINIUM GLOBAL FLOWS

e Airbus Aluminium annual consumption: ~100kT/ Year)
e 6 Sub - products: Plates, Sheets, Wing skins, Extrusions,
Tubes and Bars.

e Global Supply Chain: >10 suppliers distributed in Europe,
US and China

ALUMINIUM CONSUMPTION SPLIT PER PRODUCT*

Production
I Consumption

Extrusions,
10%

Tubes, 5%

e Global supply chain supporting Local-for-local (L4L)
e consumption: ~75% of demand locally optimized
Brofucts, e Unbalanced Production Vs Demand in North America

85% e Increasing production in China driven by strategic
initiatives by Airbus

* In volume

* Based on ConBid 2020 demand AI RBUS



Aluminium Market Trend and Geopolitical Context
Giobal sluminum consumption MARKET TREND & KEY FIGURES

Million tons per annum

e Global aluminium demand is significantly growing
(+5.1%/year over the last 15 years) driven by China
and the automotive industry

e Instability of Raw Aluminium prices (e.g. LME) driven
by speculation and Geopolitical context

e Airbus only represents 0.15% of the Global Demand

GEOPOLITICAL CONTEXT
e Global Trade War initiated by US administration (+70% Aluminium imports to US) followed by EU
(+25% on Al Sheets and Extrusions), China and Canada led to 12 M$ over cost to Airbus in 2019

e Brexit will have a significant impact on both and Production

AIRBUS ALUMINIUM CONSUMPTION EVOLUTION

e Demand decrease
expected mid and long
term driven by B2F

optimisation & increased
use CFRP in detriment of
Aluminium

A S 1 . ot 201/ 202 2022 203
0 0 - -'.:I' i 200 v Q00 030
18 AIRBUS



Digital Design, Manufacturing & Services

Virtual CO-Developments/Twins

f v Cut the Development Design for Manufacturing S[ R"Jl (_ [S
‘\JATURlT ! LEAD TIME Robust production set-up

Flexible productionupdate
R Product o N

N 9 % ) industia ((D)) (= Step change in our
' / tem , : ROBUST PRODUCTION RAMP-UP - . . .
CAl ';’ y Operability Sastof conoau / 88 ;’rl’, ‘- (:L‘ ‘ and ope rat|0na| efﬂCIenCy

to Entry Into Service across the WhOIe

customer—[pesiGn | IEmmls lifecycle of our
LOYALTY (F) '
VALUE =/ (TN improvequaiity | | & RELIABILITY programs an :
- R e =~ products drivers to
g (S )
LTt?:'o‘]:::):l“omw NRC QUALITY -'é \\:_/l enable breakthrough.

Key ambitions 5 pillars:

° Transformation & competences

Modelling & simulation

INCREASING CUSTOMER EVOLVING SOCIETAL NEED FOR Co-development & Integration
DEMANDS EXPECTATIONS BREAKTHROUGH Digital Continuity & Tool Chain
— T o ‘I P Product lines
19 | lLﬁ]l : \ = L\
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Materials Ecosystem & Sustainable drivers for M&P

« ) In high altitude: Environment & sustainable
SR — s £ ° e Radiation (x-rays, ultraviolet,...) & drivers for M&P:
s gernger D R e Charged particles (galactic cosmic
Leucniende : rays, auroral particles, solar protons) e Regulations
e Re-use & recycling

a rjoeale e Critical & Ethical materials

Rekordsprung 'Radlosonde :
only No king

Felix Baumgartner »

Uberschall- (14.10.2012)
Flugzeug

1 . ' o B2F
B PR SeSe o Bio-sourced materials

water droplets

P e LCA

15°C °
Mixed clear and. (=}

e time_ @ SR e Eco-efficient ind. processes

Higher risk

Perimutter-Wolken Verkehrsflugzeug
Mount Everest

Fallschirm-
absprung

Homosphére

v
>
&
E
5
-3
<

Troposphare

e New sustainable technologies

<

e Sustainable enterprises

-100 -60 -20 0 20 60 100 °C

Material offering new Material multi-functional,
opportunities by co-designing bio-based & digital design &
new products manufactured

Materials contributing to cost

o
52)
: . o
reduction and performance increase N

A
L

20 AIRBUS




IntrOdUCing ZERQe Why Hydrogen?

Zero emission: H2 emits no CO2 * & has
the potential to reduce non-CO2 emissions
(i.e. NOx) & persistent contrails

Declining costs: the cost of producing H2 is

likely to decline over the next decade, which
will make zero-emission flying increasingly
economical

Energy dense: H2 is 3x lighter than jet fuel
but has a lower volumetric density, thereby

requiring a different storage solution on
aircraft

Innovatid"'
lntrOdu | ﬁ

Disruptive technologies for:

e Hybrid Electric Regional Aircraft
e Short and Medium-Range Aircraft
e Hydrogen-powered Aircraft

Eorizon 9
urope 9

21

AIRBUS


http://www.youtube.com/watch?v=5Fi65k2K3Mw

Thank you for your attention!




4" International Conference on
Light Materials - Science and
Technology

LightMAT 2021 provides a platform for academic and industrial researchers, scientists and engineers to
present and discuss the recent development and progress made in Magnesium, Aluminum, Titanium and
their alloys and matenals combinations.

LightMAT 2021 will be held as a Virtual Conference

Abstract submission is still possible

&+ Register for event

. 8 02 - 04 November 2021 < Submit Abstract

Virtual Conference -

8o

divers

Rl

Partidpants from

® 40+

5+

exhibitors

participant

countries
crowd



https://dgm.de/lightmat/
https://dgm.de/lightmat/

