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Industry Introduction — AM in Aerospace
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@ Course Content

The online course provides an overview of Additive Manufacturing with polymers and metals in the

aerospace industry.
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Short Description

Increasing customer demands for individuality and the necessity for weight reduction are the
challenges facing the aerospace industry. Additive manufacturing offers three decisive unigue selling

propositions.

Weight reduction
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3.2 kg CO2 per kg Kerosene « 30 g saving of Kerosene

A— er 1,000 km
i.e. A350-900: i & |:> P

Tare weight 130,000 tons
app. 3,000,000 different parts Reduce tare weight by 1 kg only

A350-900 study: - 3,500 hrs flight time per anum
1 to. weight saving with only

140 parts designed and printed additive 5 ¥ ~ « 2,800,000 km per anum

55% weight reduction « 84 kg saving of Kerosene per anum

compared with metals Reduce tare weight by 1 kg for all planes

«+ 270 kg CO2 saving per anum

Dreamliner 787 made of 50% plastic instead of

aluminum * 2,100 to. saving of Kerosene p.a.
|:> * 6,750 to. CO2 saving p.a.

Global scale
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The main advantage of additive manufacturin for aerospace industry is the huge potential to reduce
weight of an airplane. By reducing the weight only a few kilograms, thousand of euros of operation

costs can be saved per year and per airplane.



Supply Chain

USP Supply Chain

Warehouse / Storage

i.e. Airbus Hamburg:
app. 500,000 m?

Lifetime / Parts

An airplane has a lifetime of
app. 25 years and consists of
over 3,000,000 parts.

spare parts availability: 25 years
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Suppliers

i.e. Airbus:

8,000 direct and

18,000 indirect suppliers
more than 100 countries

Leading Times

6, 9, 18 Months within
supply chain: manufactory-
like production, manual
processes, million of

components & assembiles

An airplane consists of more than 3 million parts and has a lifetime of 25 years. Therefore, spare
parts must be available for up to 25 years. This is causing tremendous warehouse and storage place.
Currently aircraft manufacturers like Airbus have 8000 direct and 18,000 indirect suppliers in more
than 100 countries. By using additive manufacturing, warehouse and storage capacity can be

reduced through on demand production.

Mass Customization
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e, P 4 Passengers 2035
worldwide <

280, tendency increasing >4 80% 7,500,000,000
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Airplane worldwide
25,000, tendency increasing

Co-funded by the
Erasmus+ Programme
of the European Union

There is a megatrend to mass customization in the aerospace industry. There are 280 different types
of airplanes and 365 different types of airplane codes tendency increasing. The demand for
individualized travel experiences and to stand out from competitors in terms of design, interior, look
and feel is stronger than ever. Additive manufacturing can master these challenges due to the fact,

that parts can be produced without the necessity of design specific tools.
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= Polymer Applications

Short Description

This page gives an overview of some application examples for Additive Manufacturing in the

aerospace industry.

Air Ducts
P
- B W
&l s
HT-23 PA 2241 FR FR-106

Cabin Interior

PA 2241 FR - Venting grid FR-106 - Overhead compartment

Notes
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= Metal Applications

Short Description

This page gives an overview of some application examples for Additive Manufacturing in the

aerospace industry.

Talil Bracket Injector Head Liquid Rocket Engine

Spoiler actuator valve block Latch shaft
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[ T‘ Companies

Pioneers of Additive Manufacturing

Boeing is one of the early adapters of the AM technology and using additive manufacturing for more
than 20 years now. Beside Boeing, Bell Helicopter and Airbus can be named as pioneers of additive

manufacturing in the aerospace industry.

ETETEIN L V7
I=1=J1F Helicopter AIRBUS

Further Companies

Some other aerospace companies, OEMs and TIERs that play a special role in additive
manufacturing are listed below.

% AIRBUS LocKHEEDW Honeywell
HELICOPTERS _ T POWEROF CoNNRCTAD

GKN AEROSPACE

2 Pratt & Whitney
A United Technologies Company

Darker
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For further information and contact details, have a look here:

http://additive-minds-academy.com

https://store.eos.info/

Headquarters

EOS GmbH — Electro Optical Systems
Robert-Stirling-Ring 1

D-82152 Krailling / Munich

Germany

Phone: +49 (0)89 / 893 36-0


http://additive-minds-academy.com/
https://store.eos.info/
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Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the European Education and
Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held
responsible for them.

This document is available under the Creative Commons CC BY-NC-SA 4.0 licence.

You are free to:
Share — copy and redistribute the material in any medium or format

Adapt — remix, transform, and build upon the material

The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

Attribution — You must give appropriate credit , provide a link to the license, and indicate if changes
were made . You may do so in any reasonable manner, but not in any way that suggests the licensor
endorses you or your use.

NonCommercial — You may not use the material for commercial purposes .

ShareAlike — If you remix, transform, or build upon the material, you must distribute your
contributions under the same license as the original.

No additional restrictions — You may not apply legal terms or technological measures that legally
restrict others from doing anything the license permits.

Notices:

You do not have to comply with the license for elements of the material in the public domain or where
your use is permitted by an applicable exception or limitation .

No warranties are given. The license may not give you all of the permissions necessary for your
intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you
use the material.

More information at: https://creativecommons.org/licenses/by-nc-sa/4.0/
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