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A tale of automotive seats...

Renault Captur Concept
Citroen Oli

Herman Miller Aeron

... Lo be reinvented !
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VY #= Vitrimers : A breakthrough for

IMT Nord Europe

G i the automotive industry

A new family of polymers combining the assets of
thermoplastics (TP) and thermosets (TS)

[
Vitrimers
* Malleability » TP-like processability with TS-like * Mechanical strength
* Recyclability performance « High thermal
» Shaping » Self-healing performance

« Easy integration into existing
manufacturing lines
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VY &= Towards new sustainable

o circular composite materials

Other feedstocks to be considered as reinforcement or

additives:

* Rubber from used tyres
« Basalt fibres

 Plastics from food packaging
~ Repairability ﬁ‘
'_/ Circular Model %E ;
More resilient world
'\ % Sustainability é@
a Performance ii A !
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CESI | The Nerv us System of Moblllty,
Reinvented

In-Mold Wiring (IMW) doesn't just make vehicles lighter. It transforms their DNA for a more
sustainable and intelligent era.

e
X
M. 4.5km # Lightweight

of copper cables Virtually weightless \
of our planet's direct CO: sz 40kg W% Integrated N
EMiESiﬂ“S come frﬂm thE = - of additional weight Fused with the structure

transportation sector. © 12hours & Automated
of manual assembly Designed for automation

... SEGULA Jean Agopian - In Mold Wiring - NeMMO 2025 © SEGULA Technologies — Tous droits réservés

TECHNOLOGIES



CESI Copper Cables vs, In-Mold Wiring

What is In-Mold Wiring (IMW)? l .
IMW is a multi-layer structure where | - -
conductive circuits are printed and —,l; e
encapsulated directly onto a base material,

- o el
like a steel plate. ‘ -'

- #

Dialectric Conductive Encapsulant
(Insulator) Ink

Connector

Production Emissions (CO,) Assembly Time (Hours) Weight (for 60m)
40 12
g | : }
5 ’ . Copper IMW
20 i
’ 4 Lifecycle Comparison
. n
. 2 Criteria
0 _ Durability Long-lasting but corrodes Durable if encapsulated
Copper IMW Copper MW Recyclability Highly Recyclable (up to 80%) Challenging (Mixed Materials)

... SEGULA Jean Agopian - In Mold Wiring - NeMMO 2025 © SEGULA Technologies — Tous droits réservés
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| Building Tomorrow: The Smart Factory

and the Connected Vehicle
—

= IMW Factory: A Streamlined Flow

The Future of Mobility: The Vehicle as a Smart Surface
Autonomous Driving Smart Interiors Seamless Integration

SEGULA Jean Agopian - In Mold Wiring - NeMMO 2025

oooooooooo



JULY 2-3, ~International Congress \
& Exhibition
A™ ED‘T‘ON

NeMMo 2025

New Materials for future Mobility

@ﬁ\
Sn(\été‘Francalse SOCIETE DES
RENNES - FRANCE [ = i

Student Pitch Challenge

Julien Cardon-Belloy Baptiste Fournier Romain Augée
- IMT Nord Europe

Ex
REPUBLIQUE
FRANCAISE
Liberté

Egalité

Fraternité

IMT Nord Europe

Ecole Mines-Télécom
IMT-Université de Lille




m y /—| "CQ Julien Cardon-Belloy

IMT Nord Europe Baptiste Fournier

Ecole Mines-Télécom

IMT-Université de Lille Romain Augé

Current issues with traditional
seats :

. Difficult to recycle due to
heterogeneous materials

Use of glue and assembly
increases industrial waste Objective of the project :

Manufacturing involves multiple Rethink seat and armrest design for better
steps - energy and material loss ergonomics, sustainability, and industrial efficiency
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MY = Our proposal: 3D printed expanda
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Materials selected : Process selected : FDM Additive manufacturing

Expandable PLA Mechanicz.;\I metamat-erials (hypgr-light Iatjcic-e or Porous sjcructure,
it tailored gradient of rlglo!lty). combining stlffness, lightness,

_ customization, local production, no waste

Biodegradable

Ideal for rigid structures

Expandable TPU
Wear-resistant

Flexible

Adapts to shapes and uses

Key innovation :

€— Rigid PLA 1. FDM 3D printing + control of
temperature, flow rate, speed

Flexible TPU 2 . Enables Shore hardness modulation

in a single print

3. Produces both rigid and soft zones
without glue, foam, or separate parts

>




Mn%ges & Future Work

IMT-Université de Lille

¢ Q@  Ecological and Economic Benefits >

‘>
Local
manufacturing

Eliminating glues
and assembly

>
Material Recyclability
optimization >
>
Lighter parts
I

3D printing expandable polymers offers a sustainable,
ergonomic, and scalable solution for vehicle interiors.
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