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v' INSTITUTE JULES VERNE: A short presentation

v/ Manufacturing and cross-sectors considerations through IRT Jules Verne
Activities — Focus on composites.

v/ Some Renewable energy activity examples

v" Jules.Verne Europe Unit - Nl

THE FUTURE OF YOUR FACTORIES




» The DNA of the Jules Verne Institute

Our Dedication to
Manufacturing

OUR VOCATION
To reinforce the

competitiveness of the French
industry

OUR MISSION
To accelerate innovation and
promote technology transfer
to the factories

OUR CORE BUSINESS

Collaborative research

115M<€ from the Programme of Investments for the Future

fit

FRENCH
INSTITUTES OF
TECHNOLOGY .
Ecom SRS
map

Rennes, Brest. Lannion, Pars

Matériaux, métallurgie
et procédés
Metz

e i
BIOASTER
S

Microbiologie et
maladies infectieuses
Lyen, Paris

@ ELEC.
Aéronautique, espace

Grenoble



Our Positioning on Manufacturing

2020-2025 PLAN — 3 PRIORITY AXES

SOLUTION APPROACHES

GROUPING OF
MANUFACTURERS AND
INTEGRATORS

CROSS-FERTILISATION
BETWEEN THE SECTORS

OUR POSITIONING

OUR APPROACH

3 STRATEGIC DOMAINS

* Integrated product/process design
* Innovative processes

* Smart flexible systems

4 KEY SECTORS
* AGILITY
* INDUSTRIAL COMPETENCES

* INDUSTRIAL SCALE PLATFORMS

* FINANCIAL LEVERS



Our Market-oriented Roadmap

TECHNOLOGICAL EXPERTISE

COMPOSITE
PROCESSES

METAL ADDITIVE
MANUFACTURING

ROBOTICS AND
COBOTICS

MODELLING AND
SIMULATION

CHARACTERISATION
, CONTROL AND
MONITORING

R&D THEMATICS

FORMING AND
PREFORMING
PROCESSES

ASSEMBLY

ADDITIVE
MANUFACTURING
PROCESSES

MOBILITY IN
INDUSTRIAL
ENVIRONMENT

MANUFACTURING
FLEXIBILITY




Integrated Research and Transfer

Industrial Research

Use Case

Cobotics — MASCOT Project

Sector

Integrator
Jules Verne
Institute

Additive Manufacturing — FATAL Project

Transfer to the
Factory

Industrialisation

Robotics — CHARMAN Project



Our major Industrial Members
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Focus on composite activities

High Volume Complex Preform Multi-material structure
Assembly

High rate lay-up processes Design of multimaterial structures
Complex / multifunctional preforms Automated assembling processes

- Conception & Design. - Assembly conception & design

- Function integration - Joining technologies

- Low cost manufacturing Process

Composite forming In-line and off line process control

Design, prototyping and Validation of Ensure the stability of the process and the
forming processes quality of product

- Process Hybridation - Adapt NDT technique for on-line monitoring of

- Heat transfer management product

. Automation - SHM techniques




Focus on composite activities

High Volume Complex Preform Multi-material structure
g R Tailored fiber Assemb|y
p::imszt Design of multimaterial structures

Automated assembling processes
- Assembly conception & design

Carbone fiber - Joining technologies

carbonization
prototype line

Automated NCF+UD lay-up &
forming (Q3 2019)

Composite forming In-line and off line process control
Design, prototyping Ensure the stability of the process and the
Validation of forming processes quality of product
- Process Hybridation - Adapt NDT technique for on-line monitoring of

roduct
- Heat transfer management produ

. Automation - SHM techniques




Focus on composite activities

High Volume Complex Preform

New process for tidle blade, 2018 Bio-sourced carbon fibre, 2020

Multi-material structure
Assembly

Design of multimaterial structures
Automated assembling processes
- Assembly conception & design

- Joining technologies

Composite forming

Design, prototyping

Validation of forming processes
- Process Hybridation
- Heat transfer management
- Automation

In-line and off line process control

Ensure the stability of the process and the
qguality of product

- Adapt NDT technique for on-line monitoring of
product

- SHM techniques



Focus on composite activities

High Volume Complex Preform

High rate lay-up processes
Complex / multifunctional preforms
- Conception & Design.
- Function integration
- Low cost manufacturing Process

Multi-material structure
Assembly

Design of multimaterial structures
Automated assembling processes
- Assembly conception & design

- Joining technologies

Composite forming

MIB Compression machine Thermoset injection machine

In-line and off line process control

Ensure the stability of the process and the
quality of product

- Adapt NDT technique for on-line monitoring of
product

- SHM techniques



Focus on composite activities

High Volume Complex Preform

High rate lay-up processes

Complex / multifuncti

onal preforms

- Conception & Design.

- Function integration

- Low cost manufacturing Process

Multi-material structure
Assembly

Design of multimaterial structures
Automated assembling processes
- Assembly conception & design

- Joining technologies

Composite forming

= 3 : o
PEKK stamping overmolding
process, 2020

High dimension fatigue device

In-line and off line process control

Ensure the stability of the process and the
quality of product

- Adapt NDT technique for on-line monitoring of
product

- SHM techniques



Focus on composite activities

High Volume Complex Preform

High rate lay-up processes

Complex / multifunctional preforms
- Conception & Design.

- Function integration

- Low cost manufacturing Process

Multi-material structure
Assembly

Krauss Maffei

Assembly line

Krauss Maffei Injection molding machine

Composite forming

Design, prototyping
Validation of forming processes
- Process Hybridation

- Heat transfer management
- Automation

In-line and off line process control

Ensure the stability of the process and the
quality of product

- Adapt NDT technique for on-line monitoring of
product

- SHM techniques



Focus on composite activities

High Volume Complex Preform

High rate lay-up processes
Complex / multifunctional preforms
- Conception & Design.
- Function integration
- Low cost manufacturing Process

Multi-material structure
Assembly

Welded TP PEKK composite

. samples, 2019
Local reinforcement —

Automotive part , 2018

Composite forming

Design, prototyping

Validation of forming processes
- Process Hybridation
- Heat transfer management
- Automation

In-line and off line process control

Ensure the stability of the process and the

quality of product

- Adapt NDT technique for on-line monitoring of
product

- SHM techniques
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Focus on composite activities

High Volume Complex Preform Multi-material structure

Assembly

Design of multimaterial structures
Automated assembling processes
- Assembly conception & design

High rate lay-up processes
Complex / multifunctional preforms
- Conception & Design.
- Function integration

_ - Joining technologies
- Low cost manufacturing Process

Composite forming In-line and off line process control

Design, prototyping
Validation of forming processes
- Process Hybridation

- Heat transfer management

- Automation US laser NDT « LUIS » device IR NDTdevice



Focus on composite activities

High Volume Complex Preform

High rate lay-up processes
Complex / multifunctional preforms
- Conception & Design.
- Function integration
- Low cost manufacturing Process

Multi-material structure
Assembly

Design of multimaterial structures
Automated assembling processes
- Assembly conception & design

- Joining technologies

Composite forming

Design, prototyping

Validation of forming processes
- Process Hybridation
- Heat transfer management
- Automation

In-line and off line process control

Acqisition +signal pro ,‘,‘ ) .
Embedded US for loss of

tightening in a bolt,
2018

response under loading, 2018



Renewable Energy — IRT JV Positionning

DURABILITY/AGING (a,1m¢)

Fatigue of bonded composites
‘q
:\ eDF
Fiabilization of bonded assembly

NAVAL H SeanTERS

Composite Aging

Numerical methodology for the evaluation
of defaults in composites

Adwen ‘DAHER

Composite processes (s,3ve)

Composite process of Wind turbine blade
Adwen

— SME Project

d'innovation /J

ASSEMBLY PROCESSES (1,6m¢)

Automatic assembly of wind turbine
nacelles.

CHANTIERS
DE UATLANTIQUE

{‘ renaur | ‘Faurecia @ AIRBUS

High volume low cost tidle blade manufacturing

STRUCTURAL HEALTH MONITORING (3,5m¢)

Composite structure monitoring
Adwen

Metallic structure monitoring
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Jules Verne’s Europe unit

Europe unit since 2017 dedicated to :




Tl Europe unit: Lobbying
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Europe unit: Set up proposals

e Set up competitive proposals mainly on Horizon 2020




Europe unit: Grants management

iR
JULES
VERNE

6 European projects granted since 2015
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Linkage with reg. initiatives

M EMC2

) PAYS DE LA LOIRE
Europe

WEAMEC

UNIVERSITE

BRETAGNE
LOIRE NEXT
ENGINEERING
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