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Thermoplastic composite demonstrators
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What is an IRT ?
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What is the IRT Jules Verne?
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IRT Jules Verne Members & Partners :
34 Industrial companies (OEM, mid-cap) + 17 SME + 16 Technical Centers & Academics
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IRT Jules Verne R&T Thematics
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Composite Technical Developments at IRT Jules Verne

Thematic Contribution Technical developments

+ Conception & Design
» Function integration
« Low cost manufacturing

High Volume Complex Preform
High rate lay-up processes
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Process
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Stamping and Overmolding development processes and its
simulation
COSMOS Project

IRT Jules Verne, LATECOERE, LIEBHERR,
Partnership : HUTCHINSON, ARKEMA, SINTEX NP, PORCHER, DAHER, € 3,5 M€® 36 months
COGIT, CEA, ARRK SHAPER 12/2017 [12/2020

Main issues To develop processes able to produce structural and semi-structural
aeronautic parts in C/PEKK and C/PEEK materials adding
functionalization

Objectives

e Optimize manufacturing process of stamping First prototype parts
and overmolding in thermoplastic PEKK and
PEEK

 Develop a tool concept compatible with
process and materials

e Evaluate local overmolding process and mold
development

* Develop a methodology of control of parts
interfaces

* Develop a simulation tool to support process
development

Reproduction /communication of all or part of this document is prohibited © IRT Jules Verne



Stamping and Overmolding development processes and its
simulation
COSMOS Project

IRT Jules Verne, LATECOERE, LIEBHERR,
Partnership : HUTCHINSON, ARKEMA, SINTEX NP, PORCHER, DAHER, € 3,5 |V|€® 36 months
COGIT, CEA, ARRK SHAPER 12/2017 |12/2020




- 2016 | 2017 . 2018 || 209 || 2020 || 2021-2023 |

COMPINNOV TP

METEOR : Tape pour consolidation étuve

Materials &
Semi-products

e | coswos |

£ processes
©
a.
-
B L J
c
() @ 2
=
Q
w

Structural

parts
Legend
IRT St Exupery

oz, [ =]
'§ ‘E Assem
2GS | by
<

Reproduction / communication of all or part of this document is prohibited © IRT Jules Verne



Induction welding of TP composites L
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: IRT Saint Exupéry, AIRBUS Operations, 0 @
: M€ 24 months
FEIIERTDE Aviacomp, Daher, Hutchinson, Stelia, LTeN € ’ 06/2016 [06/2018

Main issues To demonstrate the feasibility of a susceptor less
direct continuous induction welding process for
fuselage applications

Objectives Achievements

Heating head J

ﬂ
ompacting rol

* Induction welding demonstration platform

implementation
* Welding process parameter optimization E
J ] h . | .
Screening of the effect of several intrinsic and extrinsic process 6w Aumd::zcw:;': pr:'::::.on welded
parameters 1
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* Welded joint properties and microstructure 04
Optical micrography : cross o';
Comparison between welded coupons and autoclave co- section of a perfectly welded sis 61c
consolidated ones point ]
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* Induction heating simulation e S
. =
Comparison of static induction heating simulation capabilities of ¥ B v
three simulation tools Simulated temperature field (COMSOL) Experimental-simulation rear

. L , ) temperature evolution (FLUX 3D)
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Continuous induction welding for aerostructure
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Main issues °
applications

To develop simulation tools for thermoplastic induction welding.

iRT
JULES
VERNE

30 months
02/2017 |08/2019

To demonstrate the feasibility of continuous induction welding process for fuselage

Objectives

Process window evaluation
concerning robotized TP
induction welding

Conception of inductors,
effectors and tool holding in
order to optimize the welding.

Modelisation of dynamical
induction welding for TP
composites.

Demonstrator representative to
fuselage application.
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Février 2019
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Continuous induction welding for aerostructure

SIDEFFECT

ARBUS _avia@mp  (etim g5 EUROPE
Partnership : G

HUTCHINSON®

€ 5,0 M€® 30 months

02/2017 |08/2019

LATECOERE  STELIA <

UNIVERSITE DE NANTES

Numerical Simulation of induction welding
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Continuous induction welding for aerostructure it
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Induction welding of TP composites

WELCOME
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Partnership :

Main issues To increase robustness through a better understanding and mastering of
technical and scientific aspects on induction welding process for TP
composites

Pyrometer |
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Objectives Facilities ,
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e Material optimization 006 ﬁ
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* Process optimization P
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TP High Thickness parts

. iy
Partnership : s other partners € 5,5 M€ 36 months
o 2019 |2021

User needs : Development of a manufacturing process for high thickness composite parts
for primary structures focusing on:

* high volume

* low cost

* Thermoplastics

e Potential reduction of assembly tack time

Developments :
* Development of a composite demonstrator

* Simulation of the processes
 Development of NDC for thick parts
* Post treatments (machining, trimming, drilling) of thick parts

* Assembly of thick thermoplastic parts




Low Cost & High rate process for Thermoplastic i

JULES
Composite Fuselage Frames VERNE

Partnership : % Other partners TBD € TBD @ 36 months
10/2018 |10/2021

Main issues * To design a standard constant-section frame in thermoplastic composite
* To develop a high rate and low cost manufacturing process

Objectives

* Comparative study of
compatible composite
processes

— Phase 1

» Selection of processes/partners _

—_

* Development of selected

process - Phase 2

e Scale 1 demonstration

Reproduction /communication of all or part of this document is prohibited © IRT Jules Verne
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