CTC & Additive Manufacturing Technologies

Additive lightweight design for an innovative and resource-efficient aviation

Marc Fette Marc Mayer p e iy we are
CEO Project Manager & Focal for AM b rb composites

an AIRBUS company



Where do we come from?
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2001 INNOVATION SOLUTION PRODUCTION EDUCATION 2026

* CTC GmbH founding
* 100% Airbus subsidiary
* Intention R&D projects also outside AIRBUS

* International business not only aircraft

* New to the list education & training in the
composite environments

» Absolute priority: industrial processes

2004 > ... 2012
I 1
. Technolzogy Center building o « Expansion of the fields of activity
* 2500 m? shop floor for carbon activities « Assembly; cabin processes,...composite recycling
* Industrial composite processing for future + CTC develop to a service- supplier for carbon
Airbus aircraft production; internal AIRBUS and external

2006

* A350 development period

 Valuation composite maturity status

 Decision phase for the key technologies
composites A350

* Industrial composite production

Source: Composites World Source: Airbus
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CTC is a 100% Employees Composites &

subsidiary of including PhD lightweight
Airbus Operations students A
GmbH ‘

Shopfloor

Air-conditioned

' Cooperation with 4
suppliers and Integrated in
development Airbus EN 9100
partners in the Technology and ISO 14001
Composites United Programs certified
network

International
students




CTC Sites & Offices.
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Our partners and customers.

Collaboration partners
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CTC Production Center focussing on the

Material Extrusion (MEX) process -~
- I = W | e T B0 B

Reference Shop for FCM -
BRSO Wl | "

Additive

Manufacturing with

A

polymer &

Prototypes, Jigs & Tools

| G T
In-House End-to-End-process for
agile production environment

R g

New Materials screening and testing

composite materials




Additive Manufacturing (AM)
Material testing & Process development

Focus on material extrusion technology with various
machines and different topics:

Certificate

Project
ENgineee: we, Print date. 5
arny 06.2003
ot status: iy py 028 UTC)
0%UCti0n owner: xy
- ‘A

e Process Development & Material Evaluation: Identifying
suitable high-performance thermoplastics using test geometries
tailored to AM's unique characteristics.

e Digitalization & Al: Implementing digital process monitoring for
quality assurance and AM-specific Al training.

e Design & Functionalization: Part screening and redesign to
optimize for AM-specific purposes across various additive
manufacturing technologies.

Zertifikat

Regelbasierte Druckjob-Auswertung

Material-
Uberwachung
(Plataine)

Prozess- Umwelt-
uberwachung Uberwachung

Holistic development approach:

Various methodologies for material
evaluation.
=

Passenger service unit with integrated

High crystalline PEEK Parts printed electrics

Sensor integration



https://docs.google.com/file/d/1Bwb3W7od4fGmqcEviJ-jgvOEyk1aIEin/preview

INTAMSYS

FUNMAT PRO 610 HT
HP polymers

"
Ultimaker S5 — S3 = i

Available printers MEX

standard polymers

A

W INTAMSYS

Engineering polymers

Fortus 450mc
HP polymers

Bambu Lab X1
Multicolor

INTAMSYS

s !’

Lynxter S300X

Elastomer / Polyurethane

Chromatic RX-AM

Elastomer / Polyurethane



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiCg-aZpaPcAhVEJFAKHRirCCMQjRx6BAgBEAU&url=https://www.3dmensionals.de/ultimaker-3-extended-dual-extruder-3d-drucker-inkl.-service-und-support&psig=AOvVaw0R1bAYVDfWzn-UO6UxvAZ5&ust=1531819150203717
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiFooaGpaPcAhXOIlAKHa7UAoMQjRx6BAgBEAU&url=https://www.reichelt.de/3D-Drucker/ULTIMAKER-S5/3/index.html?ACTION%3D3%26GROUPID%3D7354%26ARTICLE%3D227253&psig=AOvVaw3PEwTdJiKfrss8g2_UAYYn&ust=1531819115065214

Orbital Composites print
head

Commingled yarn with
‘kiss-impregnation’. Rods and thick
filament

Dyze design print
head

Neat thermoplastic and support
structure

FLATISA print head

Prepreg filament

Anisoprint print head

In-nozzle impregnation of the
reinforcement

e



Process Development & Material Evaluation:
REAM (Reactive Extrusion Additive Manufacturing)

Video: Chromatic

Research Question:

How do specific process parameters and
environmental conditions influence
component quality?

What are the design limitations and
constraints?

What are the potential use cases?

Print of
elastomer
UEVCEHELS

e Component Aand B are
mixed in the mixer and
dispensed through a
nozzle

e The crosslinking reaction
starts immediately

e No heat is required

— Resulting material:
thermoset elastic polyurethane
with isotropic material
properties

Production

Bellow Gasket

AN we are
C r‘o composites


http://www.youtube.com/watch?v=RUxccIwNVsQ

Function-integrated additive manufacturing
Load-optimized and functional

Aircraft Partition Wall: A lightweight structure ARBUS
that combines additively manufactured

frames with functional elements.
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e CFRP Frame: A thermoplastic, carbon
fiber-reinforced frame with optimized fiber path — :
planning for maximum stability. (1)

e Functional Lighting: Integration of light guide
elements and electrical interfaces directly into
cabin components, enabling a more compact
design. (2)

e Sensing Handle: A 3D-printed handle with
antibacterial surfaces and integrated force
measurement and signal processing. (3)

e Seat Heating: Heating wires and sensors are
embedded directly into the elastomeric
components of the seat during the printing
process. (4)

12 LuFo FIONA - Functionally Integrated Optimized Novel Additive Structures




Multi Functional Robot System

Overview — Fiber Deposition Feasibility — Details
,

Facility: @ CTC

[source: CarbonAxis]

Lab "Fibre Deposition System"

Plattform CarbonAxis

o O O O

13

V8" - /2" Tapes (UPDATE: 17)
double-tow-system

part size:max 1mx 0.6 mx0.2m
heating:

m IR heating lamp

m Hot air gun + heated plate

Facility: @ CTC

BOTIC FIBER PLACEMENT

[ource: CTC]

Test-Part "Fibre Deposition System"

Plattform STAXX ONE

o O O O

Va', V2", 17, 2"

single-tow-system

part size / table size: 0.9 m x 0.9m
heating:

m IR heating lamp

m Flash Lamp

Facility: @ CTC

[source: BROTJE]

Industrial "Fibre Deposition System"

Plattform NGM?DF-System

Start Configuration: STAXX ONE

Va', V2", 17, 2"

single-tow-system

part size: 12.5m x-axis and rotating table
size with 1.600mm diameter

heating:

o IR heating lamp

o Flash Lamp



Thank you.
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https://linkedin.com/company/69873814

Contact.

Marc Fette Marc Mayer
CEO Project Manager & Focal for AM
marc.fette@airbus.com marc.mayer@airbus.com

. wem AN we are
www.ctc-composites.com m C r & composites


https://linkedin.com/company/69873814

