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Infroduction to Labex Manutech SISE

2005 — 2008 : First studies of Manutech

PhD thesis Louis MOURIER 2007
D. MAZUYER
A.A. LUBRECHT
C. DONNET
P. MAURIN-PERRIER
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Infroduction to Labex Manutech SISE

La Recherche, N ¢ 560 Juin 2020
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Infroduction to Labex Manutech SISE

LAB=X
MANUTECH-SISE
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Infroduction to Labex Manutech SISE

2011-2019 to 2020-2024

@ LABEX 20-24 y§

- N * 4 new scientific Axes
e Physico-chemistry e 3 new partners
 Manufacturing technologies e Towards prototypes
 Material science e Label “MANUTECH"

.
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Infroduction to Labex Manutech SISE
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Infroduction to Labex Manutech SISE

Skills and know-hows of the LABEX MANUTECH-SISE 2020-2024 partners

* Tribology &
tribochemistry

* Dynamics of interfaces
* Adhesion

¢ Mechanics of materials &
processes

* Machining process

» Tribology &
interface mechanics

* Mechanical systems &
contacts

e Multiphysics mechanics of
solids & processes

Surface functionalization
3D material architecture
Tribo-corrosion

Analytical surface probing

N o .y)

¢ Low dimensional matters
¢ Surface chemical functions
» Surface chemical probing

Yo'sam

Y

_/

N
LABEX
Y

Partnerships:
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Functional & reactive
surfaces & interfaces

Physics & mechanics of
materials

Mechanics & direct elaboration

processes

» Surface laser manufacturing

* Prototype for industrialization

* Surface probing
* Thin films & plasma sources

¢ Optics

* PVD/PECVD processes
* Industrial tribology

* Laser microtexturation
*_Direct manufacturing

| -

Optics/photonics

Ultrashort
laser processes

Laser / Mater
interaction

Micro- Nano-texturation
Sol-gel, photo-organization
Image treatments
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Infroduction to Labex Manutech SISE

Scientific objectives

/ Modification/conception
de surface

Procédés laser, mécanique,
chimique, dépdt, FA,
fonctionnalisation...

Sous contraintes (mécanique,
température, milieu...)

Energie, santé, éco mobilité, perception sensorielle,

capteur, couleurs...

J-NIL 2023, 11 et 12 Mai 2023, Lyon

/

Caractérisation / sonde

- Directe / localisée (microscopie,
analyse structures, rugosité, dureté...)
- Indirecte (réponse)

- In oporando, in situ, Ab Initio
(Dynamique des
processus/mécanismes)

~

J

Propriétés / fonctions

usure, dureté...)

\ sensoriel...)

- Opftique (couleur, capteur,
fransparence, absorption...)

- Chimigues / Physiques / physico
chimiques (mouvuillabilité, adhésion,

~

- Mécaniques (tribologie, frottement,

%
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Intfroduction to Labex Manutech SISE

AXes
Methodologies
0 Prediction Experiment Integration
) Theory & Modelling Experimental & Prototype &
< numerical simulation Demonstrator

vative Integrated Surfaces & Processes (Procédés intégrés innovants)

14
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GIE Manutech facilities and projects
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GIE Manutech facilities and projects

GIE MANUTECH USD
FEMTO-SECOND LASER EUROPEAN PLATFORM

Which tool is able to sublimate all kind of materials
with micrometric precision?

Nicolas Compere Vice-Président

nicolas.compere@manutech-usd.fr
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GIE Manutech facilities and projects

photons with matier aiiowirg- it to be
sublimated with control of:. precision,
reproducibility and iimitation of thermai
effects.
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This  technology  allows  cutting,
engraving and functionalization while
respecting the environment thanks to
low energy consumption  without
chemical addition, and dry treatment.

Dusser et al, Optics Express 2010
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GIE Manutech facilities and projects

...In . an ecosystem promoting scientific fransfer to industry

23
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GIE Manutech facilities and projects
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GIE Manutech facilities and projects
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GIE Manutech facilities and projects

26
J-NIL 2023, 11 et 12 Mai 2023, Lyon



GIE Manutech facilities and projects
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GIE Manutech facilities and projects
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GIE Manutech facilities and projects
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GIE Manutech facilities and projects

Textured
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GIE Manutech facilities and projects
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GIE Manutech facilities and projects
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GIE Manutech facilities and projects
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GIE Manutech facilities and projects
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GIE Manutech facilities and projects
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Examples of Labex’s projects (ongoing and completed)
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Examples of Labex’s projects (ongoing and completed)

SODYRACT
SODYRACT

Suivi Optigue de la Dynamigque de Rupture Rapide des Interfaces de
Contact Texturées

J. Scheibert C. Ducottet

I MR - CNRS « 5516 « SAINT-ETIENNE

Contacts:

Julien SCHEIBERT (julien.scheibert@ec-lyon.fr)

39
J-NIL 2023, 11 et 12 Mai 2023, Lyon



Examples of Labex’s projects (ongoing and completed)

Understanding the onset of sliding SODYRACT

Tangential load

<« static friction Strategy:
in sifu observations of the

phenomena preceding stafic
friction

—> fime

- Develop and use quantitative analysis of contact images

40
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Examples of Labex’s projects (ongoing and completed)

Resources SODYRACT

Combine competencies in:
Tribology/experimental mechanics

&
Optics/image analysis 1=1 LABORATOIRE
L'-J HUBERT CURIEN

EEEEEEEEEEEEEEEEEEEEEEE

PhD of Riad Sahli funded by Manutech-SISE

Leveraging effect to obtain a complementary funding from Institut Carnot 1@L
(oroject MANIFEST, LTDS/IMP)

BINSTITUT

CARNOT
o JigenericoLyon
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Examples of Labex’s projects (ongoing and completed)

Main results SODYRACT

O O
TI

Shear-induced contact area reduction & growth of anisotropy
- not included in current models
- affect the macroscopic response (friction, conduction,...)
- generic to soft materials (elastomers, skin,...)

42
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Examples of Labex’s projects (ongoing and completed)

Projet TACMUST

Texturation multi-échelle des surfaces et effet sur le comportement
tribologique d’un cartilage artificiel

Etude d’'un hydrogel a double réseau (DN gel)

Doctorante : Laura Jay 2
Superviseurs : Pr. Hassan Zahouani ' & Pr. Koshi Adachi 2
Co-superviseur : Pr. Philippe Kapsa !

' Laboratoire de Tribologie et Dynamique des Systémes (LTDS), UMR 5513
Ecole Centrale de Lyon

2 Mechanical engineering department, Adachi . Kanda Laboratory
Tohoku University

Contacts:
Hassan ZAHOUANI, hassan.zahouani@ec-lyon.fr
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Examples of Labex’s projects (ongoing and completed)

Introduction sur le cartilage hyalin TACMUST
e Au niveau des articulations « Dansla capsule synoviale ¢ Solution actuelle : retirer
articulation, remplacer par

prothese

Solutions futures et pour petits dommages est I'autogreffe puis allogreffe
- bon résultat mais préleévement difficile

Donc les solutions sont la culture cellulaire sur biomatériaux (car les cellules du cartilage se
différencient en culture classique)
-> Utilisation du DN gel comme support

spontanée

45
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Examples of Labex’s projects (ongoing and completed)

Dispositifs utilisés TACMUST

- DN gel fabrigué au LTDS et au Japon - Utilisation d'un tribometre
rotatif

N

- Texturation laser du DN gel par Manutech Sise

- Observation au MEB et microscope optique o Observation directe de llinterface

L'influence de la texture sur le frottement, I'usure et la repousse cellulaire a été étudié

46
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Examples of Labex’s projects (ongoing and completed)

Résultats influence texture sur les propriétés tribologique du DN gel

TRIBOLOGIE TACMUST

- Sur le frottement - Surl'usure

1

TS . No texture

et M\

ntp

10 30
Distance, m

1 B

La texture a une influence positive non significative sur le coefficient de frottement
(plus d'influence du procédé de fabrication)
En revanche influence tres positive sur I'usure (peu d'usure)

Sens de frottement
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e
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Coefficient de fro
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Examples of Labex’s projects (ongoing and completed)

BIOLOGIE Résultat influence texture sur les propriétés biologiques du DN gel TACMUST

- Surlarepousse cellulaire

24h post seeding

L F.

24h post seeding - P
DN gel texturé

DN gel non texturé
24h post seeding

Boite de Petri
en plastique

2h post seeding

)
L'application d'une texture sur le DN gel améliore considérablement la repousse cellulaire,
confrairement a un gel non texturé

Contacts:
Hassan ZAHOUANI, hassan.zahouani@ec-lyon.fr
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Examples of Labex’s projects (ongoing and completed)

Projet R2EX
Micro structuring for Manufacturing Resonant
Gratings with Extreme Efficiency
PROTECT
Low Temperature Commutation of Thermo-chromic based
VO2 Thin Films for the Protection of Electronic and Optical
Devices

Contacts:
Christophe Donnet (Christophe.Donnet@univ-st-efienne.fr)
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Examples of Labex’s projects (ongoing and completed)

R2EX
VO, Material : metal-insulator transition
T<68° C-

Monoclinic
T>68° C-Rutile-Tetragonal

Melnik et al., Materials Letters 68, 215-217 (2012)

Dielectric material
Transparent in the IR
region

Metallic material
Opaque in the IR
region
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Examples of Labex’s projects (ongoing and completed)

R2EX

Thermally Activated Waveguide Resonant Grating (VO2 thin layer)

A es=1500 Nm

|
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Examples of Labex’s projects (ongoing and completed)

Fabrication and optical measurements R2EX

PLD (Pulsed Laser Deposition)

TiO, sol-gel deposition
VO, layer deposition (PLD)

Grating writing (LIL)
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Examples of Labex’s projects (ongoing and completed)

Fabrication and optical measurements R2EX

Koussi et al, “Thermally activated resonant grating using a vanadium dioxide
waveguide” Opt. Mat. Express 11(4), 2021
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Examples of Labex’s projects (ongoing and completed)

New design (PROTECT) PROTECT
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Examples of Labex’s projects (ongoing and completed)

Fabrication and optical measurements PROTECT

Bleu et al, “SiN/VO,/SIN sandwich-based resonant waveguide grating tfo produce thermally activated optical components”,
Advanced Optical Materials, May 2023, DOI: 10.1002/adom.202300126
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CONLCUSION

Manutech
o Surface texturing using fs laser and UV lithography
« Various materials
« Multiscale
3D and complex substrates

* Various applications fields (wetting, tribology, Optical, health, sensors...)
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Merci pour voire attention

Contacts

Yves JOURLIN (yves.jourlin@univ-st-etienne.fr)

Nicolas COMPERE (nicolas.compere@manutech-usd.fr)

, https://twitter.com/LabexManutech

m https://www.linkedin.com/company/labex-manutech-sise/

https://manutech-sise.universite-lyon.fr/
hHDS//WWW mOnUTeCh-USd fr/ n https://www.facebook.com/LabexManutechSise/
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