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We leverage both incremental and breakthrough innovations

to reach aviation eco-efficiency targets New concepts

Incremental M
Developments

Current state of the art
Airbus aircraft family

Airbus R&D
Oover 2 bn€

each year to enhance
aircraft efficiency
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Advanced
turbofan CROR
——
>Aerodynamic efficiency ™ Sharklet Laminar flow

Riblets

Additive Layer

. Nano
. Manufacturing hnologi
>Advanced materials technologies
Composite & metallic Smart

technologies materials
> More efficient operations — Future ATM Innovative
' Green trajectories cockpit

Short-term Mid-term
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Incorporated
engines

Hybrid propulsion

Future concepts

Bionic structures

Formation flight

Long-term >
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Lighter
Stronger
Cheaper

High performance,
more complex parts
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First revenue flight with 3D metallic parts in 2016

95% less raw material waste
Mass production by 2018

30 tons will be printed every month
Spare parts

On demand manufacturing PIEMICAHm{R,L'(i.a‘%’UWM?JRerg

Reduced need for large stocks parts can be produced
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Inside 3D Printing Conference, NYC April 2014 4
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3D Printing Technology & Airbus:
A Potential Game-Changer for Design & Manufacturing

8 Main Domains of 3D Printing Exploration

Prototyping Tooling Flying Parts Spare Parts
On Demand Skills &
Production Methods & Tools Competences R&D
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Working for the passengers of the future

Eco-innovation by Airbus

. 'ﬁ,::;,_,, ¥ _':'-"f'*:- : i |1 .',‘: T "“ » Be eco-efficient throughout aircraft lifecycle

3 ot Sy e 5 ., m = = Continuously improve in-service aircraft

L=t TECESEAT ol ) e ‘ “* = Develop cutting-edge new aircraft technologies
!"'—’—"":f\-’” g Ll o7 ==& = Contribute to smart operations
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on both incremental developments & new concepts

© AIRBUS S.A.S
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Eco-innovation relies on strong co-industry partnerships

2. Pratt & Whitney

GE imagination at work A United Technologies Company
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Backup
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Additive Layer Manufacturing addresses main industrial and
environmental challenges

* Full digital E2E value chain
REDUCED MANUF. TOOL * Lower tool industrial set-up lead-time
» Speed shop / Missing Parts / (Lean) FTI

Lower cost for low runners / complex parts
Lower e2e process lead-time

Better material yield

Reduced transportation / improved footprint

ON DEMAND MANUFACTURING

* Function integration

HIGH PERFORMANCE PARTS * Lower weight through topological optimisation
* Multi-materials / multi-functions

* Less energy
* Less waste
* Less CO2 emissions
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Expected Benefits

Up to 50% potential weight saving

Only 5% waste material
vs. 95% with current machining

15t Flying spare parts
for cabin A350 cabin brackets

A 4 A4

.

Plastic Techno

Metallic
High Deposition Rate
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