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NEW Open Innovation Test
ﬁ SKIN Bed for nano-enabled

—=——— surfaces & membranes
H2020 OITB | Apr 2020- Mar 2024

Access for Research labs, SMEs and Industry to a support structure providing
up-scaling and testing facilities, to allow stakeholders to develop, validate and
commercialise new advanced nano-enabled surfaces and membranes
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NewSkin:An Openlnnovation TestBed(OITB)
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NewSkinOpenlnnovation TestBed(OITB)

A Acceleratemarket uptake of new advancedsurface& membranenano-technologies.

A Meet key challenges of key European Industriesand Society.

A Innovativemanufacturingup-scalingand testing facilities.

A Routeto-marketservices& accesso awide NewSkirinnovation ecosystermetwork (e.g.,
start-up incubators,private investors,publicfunding, standardisation, regulatorypodies).

A IntegratedResearcliCentres, Europeamdustryrepresentativesand early adopters.
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NewSKkInOITBSIingleEntry Point (SEP)

NewSkin OITB & S NJJ AcoeSstddditions

Innovation Ecosystem

are harmonisedwith open accesghrough a NEW
. . Revenues Technology
SI ng IeEntry POI nt. ﬁ SKIN Fleedhback Marketable products
, - LA e A, — S chains i
Aactsasand | NDBRNFXFF S OB ¢ — i

Single Entry Point

A supports clientgo contractall servicesn
oneplace

Open Access
Fair Pricing Conditions

A coordinationof all interactionsto W Z Fraunhofer \(z s N
FEP &

completecontractualprocesses ~ oresan || EVREEEY G

. ) Cf—\f pc] UNIVERSITET . VE I8 DREAN
Accessto serviceswill be granted under || @aimen « sirris m 27
transparent and fair access conditions, AI.PhA‘ )\ g M7
includinglPaspectsijn asimpleprocess et A N
Pieiesiiatatedmuni I g ACERAAOE
OITBcustomerskeeptheir IP g S NP | R lh. AGU ATT

. = N’

A ForOITBownedIP- accesss granted —mwwon R ——

Technology

|.E. Engagement

underfair conditions
Accesto NewSkinOITBservices:
I. Freeof chargefor applicantsawardedin
OpenCallsProcess
li. By paid private contracts

Upscaling Testing Route to Market
Facilities Facilities Services

Servicewill be accessibleéhrough platform.NewSkirOITB.eu

Contactthe ArchitectOfficethroughinfo@NewSkirOITB.eu
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NewSkinis part of the H202001TBs

Open Innovation Test Bed for Electrochemical I s
u Energy Storage Materials Intnlllgam Open Test Bed for Materials
Ch

Enegy Sorage materials TribologicalCharacterization Sheet Metal Testing Forming
designandtesting Hub
— = &/ S . 2
ohtme & oo & LEEBED CASI|S
ot etalAlloys Light Ceramics(Nano) Flexible Electonics Nano-enhanced
(Nano) composites
4 )
LA
- <= .
g f GLEX FUNCTION 2 m NextGen
3 INNOMEM . SUSTAIN Microfluidics
Nano-functionalizationfor Lab on-foil S/stems
N?\?a(t}:rnrzglri:)?;i:snd Nano-enabledextures, | ¢ graingple andsmart plastics
\ Catingsandmembranes J 5 haner-based products.
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NewSkinOITBAddedValue(l):

NewSkinoffers servicesa 360° servicegoortfolio to the InnovationEcosystem.

f
Range of services to be provided Commercialisation of
nano-enabled consumer

products

New functionalities

General industry focus:
Industrial uptake and Construction
route to market support Industrial components
Villis ehalre Water treatments

( Beneﬁts\ Funding TranSPOrt

g - ; Renewable energy
quantification Networking B octhesic
LCA approach Regulatory issues Packaging

Performance Economic Nanosafety Optics & electronics

evaluation Social and security
_ _ Prototyping Replicating highly Eggg&;‘g;j’"‘
Design of solutions Enhanced, continuous demandln'g‘ end use
Technology Transfer mass production \ conditions
High performance processes
Added value

Advanced features

A 4 A 4
"Bchndogy Bchndogies Mature Technologieat Pre
EndUsers at Labscale ‘Bchndogies commercial Stage
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Opencalls

1st OpenCall
Deadline:extendedto 31st January2022
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NEW
SKIN

GeneralNewSkinOpenCallProcedures a

A 4 Open Calls with ~25 awarded entitiesawarded per call —

e E—
A Supportin form of free serviceprovisionon the NewSkirtest bed facilities cwith
estimatedaverageservicevalue30-c n Y €

A Forecastedleadlinesfor eachOpencCallc with the evaluationcomplete,contracts
signed and executionof the service delivergommencedwithin 3 months:

31stJanuarn2022 29th July2022 31st December2022 30t June2023
f SN NewsSkin: Innovation Eco-system to Accelerate the Industrial Uptake of Advanced Surface Nano-Technologies
L
2020 2021 2022 2023 2024
Start 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48

SEP and OITB structure, procedures, and services definition NewSkin New Legal Entity Creation and OITB Operation

Pilot Plant Facilities Upgrade
Testing Facilities Upgrade

| Facilities Calibration

Show Cases

1stOpenCall | 2nd Opencall | 3rd Open Call 4th Open Call
I Open Call Preparation
Innovation Ecosystem Engagement
Dissemination and Exploitation
Project Management
This project has receivedfunding from the European; y A 2H6r@eén
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EligibleEntities 7

SKIN_
Companies —_—
A Startups
A Smalland mediumsizedenterprise SMEsasdefinedin the EU
recommendation2003/361

A Lageenterprises

Researclorganisations
A ResearclorganisationsncludingHighereducationestablishments

A Researcl& Developmenbrganisations

If you haveanydoubtson your

Otherentities -
- eligibility, contact us

There are no geographical restrictions

This project has receivedfunding from the European; y A 2H6r@eén :
2020 researchand innovation programme under grant agreementNo , @NewSkmOlTB

862100 (NewsSkin) The output reflects the views only of the
author(s) and the EuropeanCommlssmncannot be heId respon5|ble
f h f edthe



mailto:info@newskin-oitb.eu
http://www.newskin-oitb.eu/

Shortopencallapplicationform

Possibility to attach supportive
documentsorimagesto eachsection
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Howdo | apply?

a) Reqisteffor free into the NewSkirPlatform:

https://platform.newskin -oitb.eu/users/sign up

b)Goto the Open Callsection& clickon apply Open calls
1 H . IcE The first NewSkin
Clickhereto start your application — ;[ cpencal s J

Innovation Eco-system to Accelerate the Industrial Uptake of Advanced Surface Nano- -
Download the guide

Project grant agreement number: 862100 for applicants.

Note: Youneedto registeron the NewSkirPlatformasa userto applyfor the OpenCalis

c) Fillin and submityour application

Applicantscanrequestan NDAbeforefilling the opencallapplication- pleaseemail
inNfo@NewSkirOITB.euo arrangethis.

After the deadline,you will be informed aboutthe resultsof your application.

Clickhereto accestshe GUIDB-ORAPPLICANT®/eencourage/outo contactus.



https://platform.newskin-oitb.eu/pages/open-calls
https://platform.newskin-oitb.eu/pages/open-calls
https://twitter.com/newskinoitb?lang=en
https://platform.newskin-oitb.eu/users/sign_up
https://platform.newskin-oitb.eu/pages/open-calls
https://platform.newskin-oitb.eu/pages/open-calls
mailto:info@NewSkin-OITB.eu
mailto:OpenCalls-applications@newskin-oitb.eu
https://platform.newskin-oitb.eu/pages/open-calls
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NewSkinOITBAddedValue(ll):

Horizontal portfolio of (55)

e Durable reusable components and connections
* Wear impact and corrosion resistance
e Durable fire resistant intumescent coatings

H * Durable coatings - gears and shafts
Showcases! eaSIIy * Improved lubrication and vibration dampers
recognisab|a‘ep|icaﬁon in a « Functional coating for PV systems
. . * Anti-soiling, anti-reflective durable coatings
W|de range Of pOte nt|al « Erosion resistant - anti-ice & rain

* Improved aero/hydro dynamics

products Including Dynamic
seals,the creationof nano

. . « Continuous coatings
pOI'eS on thln fllm * Functional nano-surfaces
membranes the * Smart thermal management
. ! . ¢ Mass production of surfaces .
demongtration  of  high tereduceco,No, vocs (LIS 1)

(facades &

performancenanc-coatings windows)

and a set of funcional

SJrfaCES; coat| ng and * Anti-microbial

textures from electronic * Biocompatible Orthopaedic
. . . * Scratch & wear resistant prosthesis

appllcatlo ns tO Improved * Orthopaedic prosthesis

Ce"grOWth » Textures and coatings

Services portfolio strongly
aligned with the main
industrial societal European

* Conductive, anti-reflective
« Anti-microbial
* UV, O, & water barriers

challenges Circular and * Improved food shelf life
) * High performance bio-based
Climate Neutral Economy,
Energy and Resources
Efficiency, Knowledge based
Economy, Efficient

ConstructionX. etc.

This project has receivedfunding from the European; y A 2H6r@eén
2020 researchand innovation programme under grant agreementNo
862100 (NewsSkin) The output reflects the views only of the

Renewable
energy
(wind &
solar)

Films, lenses
& packaging

* Anti-ice, photocatalytic & functional coatings
* Off-shore protective coatings

Structural
steel
« Friction reduction in engines
* Fuel /energy savings
* Increase moving parts life-span
* Vibration mitigation
e Vacuum and high temperature

Automotive,
aerospace

& industrial
components

¢ Anti-fouling, hydrodynamic
surfaces resistance
¢ Increased fuel efficiency
* Reduce drag
* Eliminate biofouling
e Cavitation reduction

transport

Machining
tools

Water

* Increase life-span of components
treatment

* Extreme temperatures, wear and
corrosion resistance

* Enhanced wear resistance
e Laser textured & hardened metals

* Graphene membranes

e Laser and plasma treatment

¢ Pore creation

* Desalination, water filtration, wastewater
* Anti-fouling

* Anti-cavitation in centrifugal pumps

YW @NewSkinOITB
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* Durable coatings - gears and shafts

¢ Improved lubrication and vibration dampers ¢ Durable reusable components and connections
* Functional coating for PV systems * Wear impact and corrosion resistance
* Anti-soiling, anti-reflective durable coatings * Durable fire resistant intumescent coatings

e Erosion resistant - anti-ice & rain
* Improved aero/hydro dynamics

« Anti-ice, photocatalytic & functional coatings
* Off-shore protective coatings

Renewable Structural

_ _ energy steel
» Continuous coatings (wind &

* Functional nano-surfaces solar)

* Fuel /energy savings
* Smart therm-al management * Increase moving parts life-span
* Mass production of surfaces

to reduce CO.. NO _ VOCs Construction Automotive, * Vibration mitigation
2 T (facades & aerospace * Vacuum and high temperature
e & industrial

components

* Friction reduction in engines

* Anti-fouling, hydrodynamic
surfaces resistance

¢ Increased fuel efficiency

transport * Reduce drag

* Eliminate biofouling

» Cavitation reduction

¢ Anti-microbial

* Biocompatible Orthopaedic Marine

¢ Scratch & wear resistant prosthesis
* Orthopaedic prosthesis
» Textures and coatings

Films, lenses Machining
& packaging tools
* Conductive, anti-reflective

* Anti-microbial Water ¢ Increase life-span of components
* UV, O, & water barriers treatment * Extreme temperatures, wear and
+ Improved food shelf life corrosion resistance
« High performance bio-based * Enhanced wear resistance
* Laser textured & hardened metals

* Graphene membranes

* Laser and plasma treatment

* Pore creation

* Desalination, water filtration, wastewater
* Anti-fouling

« Anti-cavitation in centrifugal pumps
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Our Offer: ﬁNEW

: L L . SKIN
The main objective for an OITBit is to support the Innovation

Ecosystemto successfullyaddress the industrialisation of their
nanotechnologies. © do so Newkin offers:

|

A Scaleupandtestingfacilities,

A supplychainmanagement,

A accesso funding andnvestorsand
A

networkingto customers

We aim to match nano-enabledsurfacesandits SUSTAINABLE (" A | G
superiorperformanceto specificapplicationsin DEVELOPMENT \J %’

orderto meet
A the Qugtainable Development Goals, = = T "
A GreenDeal .
A andother relevantchallenges. S B

This project has receivedfunding from the European; y A 2H6r@eén .
2020 researchand innovation programme under grant agreementNo , @NewskmOlTB

GOOD HEALTH

HUNGER AND WELL-BEING

Ml) PRODUCTION

862100 (NewsSkin) The output reflects the views only of the
author(s) and the EuropeanComm|SS|oncannot be heId responS|bIe
f h f edthe



http://www.newskin-oitb.eu/

Our Offer:

NewSkincombines
A Uniquepilot scaleprototyping facilitiesandtesting facilities,
A Routeto Market Services

Relevant applicaions:
A For components working in dynamic conditions - to reduce
friction losseswear andvibrations

A For mass production of textured and coated elements (plastic,
ceramic, metals) including the continuous production of
advancedsurfaceson metal coils hard ice, erosionand corrosion
strips for wings and blades, textured surfaces for improved
hydrodynamics, combination of functional surfaces and large
surface area textures for energy efficiency, energy storage,
renewableenergyandothers

A Nanosafe and automated application facilities for nano-enabled
coatingsincludinga set of key testing facilitiesto demonstratethe
superiorperformanceof nano-coatingsin extreme conditions.

A Scalingup and testing facilities for gas/water permeation media:
improved selectivity, anti-fouling, anti-microbial, mono-atomic
graphene membranes, GO including pore and functional layer
creation

A Miscellaneous functional layers textures and coatings to
enhanceoptical, medical, electronics, heat exchange,barrier for
packaging@ndother functionalapplications

embossed GO film

This project has receivedfunding from the European; y A 2H6r@eén .
2020 researchand innovation programme under grant agreementNo , @NewSkmOITB
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NewSkinOITBOffer

NewSkinoffers servicesa 360° servicesportfolio to the InnovationEcosystem.

4 A
Range of services to be provided Commercialisation of
N Ew nano-enabled consumer
products
(s New functionalities
fﬁ SKIN General industry focus:
———— Industrial uptake and Construction
== route to market support  [ndustrial components
i Water treatments
i Value chains Tearcrort
( Benef'tsN Funding P
g : : Renewable energy
quantification Networking Prosthesic
LCA approach Regulatory issues Packaging
Performance Economic Nanosafety Optics & electronics
evaluation Social and security
A Prototyping Replicating highly E'Q’;rg&;ﬁ?;a'
SRR OF BONMONS Enhanced, continuous demandln.g‘ end use
Technology Transfer mass production \ conditions /
High performance processes
Added value
Advanced features
J

A 4
"Bchndogy Bchndogies
EndUsers at Labscale

J &

Mature
chndogies

A 4

[

Technologieat Pre
commercial Stage

J

YW @NewsSkinOITB
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Overviewof NewSkinValue @s NEW
Propositions =

I
|

A HighPerformanceSurfacedor HighPerformanceComponentsNorkingin
DynamidConditions.

A MassProductionof HighPerformanceFunctionalurfacesFrom
Automotiveto Construction

A NanoenabledSurfacesand Membranedor the Water Treatmentindustry
A HighPerformanceNancenabledCoatings
A OtherHighPerformanceand FunctionalSurfaces

This project has received funding from the European; y A 2H6r@a@n :
2020 researchand innovation programme under grant agreementNo , @NewSkmOlTB
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High PerformanceSurfacedor
High-PerformanceComponents
Workingin DynamicConditions

YW @NewSkinOITB
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ﬁ xw  Texturesand Coatingsin dynamicenvironments:

S
===

|

A The combinationof textures and coatingsmay resultin significantimprovementsfor
componentsvorkingin dynamicregimesas Wellashydroandaerodynamlcreglmes _

A Therangeof texturing technologiesincludedin thesevaluepropositionincludes:
A DirectLase Exturing.
A BxturingduringMoulding.
A Rollto roll processes.

By texturing processes,structures are created on the surface of components subjected to
reciprocating movements improves lubrication, prevents the damagescreated by particles
resulting from erosion and the environmentand are able to cushionthe energy lossesand
damagescausedoy vibrations.

A Therangeof coatingtechnologiesncludes
A Thinfilm deposition.
A Solgel.
A Ceaamiccoatings.
A Polymeric coatings.

By coatingcomponentshigh performancesurfacesare createdincreasinghardness wear
resistancereducingthe friction coefficientand increasinghermal and chemicakesistance.

A Combinatiorof both technologiesesultsin synergisticeffectsto achieve durable,robustand
efficientcomponentsvorkingin dynamicenvironmentsandharshconditions.

A Targetmaterialsto be textured andcoatedcomprisesMetals,alloys,compositesceramics,
polymerspothers.

YW @NewsSkinOITB
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SKIN _ _
=== Applications
Therangeof applicationsnclude:
A Dampersfor steamand gasturbinesfor efficiencygain.

A Shaft/bearingsin electriccars fortorque friction
reduction.

A Gearsfor gearboxesin wind energyand other industrial
applications.

A Scrollcompressors foheat-pumps thermal
managementn electricalvehiclesandair conditioning
systems.

A Propellers, bearingsand motor components in pumps
andcompressors.

A Componentsvorkingin vacuumand cryogenic
conditions

A Drilling toolsfor energyproduction,miningand
machiningworking at highwearenvironments.

AEextured During Moulding polymeric components::
Handles SporEquipment,RadiakhaftsSealsPistonand
Rod Saalsand Rod Seals.Potential extensionto other
materials CIM

ﬁ new  Texturesand Coatingan dynamicenvironments
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TexturingDuringMoulding
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A Transferof textures to polymericcomponentsduring the

ﬁ xew  TexturingDuringMoulding Processes
molding process.

A Massproduction processdevelopedto industrial scale

A Designtools and test rigs havebeendeveloped: Textured Metal Plate Textured Rubber Sample
A Design
A Demolding '
A Manufacturingprocesse | | |
A Strongeffect on equipment efficiency:
A Reducindubricantleakages
A Reducindriction losses
A Increaseddurability for componentsandequipment.
A Dependson the contact pressureand the speed
A Thetechnologyis availablefor both rigid and elastomericmaterials.
A Anymolded component:
A Seals
A Polymeriagears
A Molded componentworkingin dynamidubricatedregimes
A Potential use in M, castingandother processe
A Otherpotentialfunctionalities
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7 New HolisticDesignSoftware (HDS)or texture patterns for
=== rubberseals

Effectsof surfacetexturing:

A Contactareareduction
Friction modelling = Mouldtex Optimizer A Reductionof real contactarealh

- [ Mouldtex Optimizer - Friction reduction ] RedUCtlomf d ryfrICtlon
Sim'pla'e 'platform,' built 'in ROMs_ and i . . .
—— optimization algorithms, with user friendly A VISCOUQ:rICtlon red UCtlon

L | L Experiments visualization techniques. In terms of friction

% | | e— With raal seals reduction, it allows the end user to: . . . . ’ .

m¥“=;"/ 5 Obtain real-time friction reduction A Frictionreductiondueto higherfluid film
: . prediction for a given set of parameters.

' o Obtain  optimum combination of A H
Numerica Ty e e Fieies Lubricantstorage

friction @ Order Modelling (ROM) S HiHGh

models A Dimplescanstore lubricant

F(xi® o xi) E e (") oSG o + 7 (7)o i (i

Friction l «» Seal application, material, hardness and geometry - 5 ” A Wear p arti C I eStO rag e

opom = 0.000
specifications and +« Geometrical parameters: Diameter — Distance — Depth 0065 | Y= OSE 1 e

requirements ¢ Operational conditions: Pressure — Velocity ) i fu’“ A Di m p I e$ansto re Wear parti CI eS

0.055

The main term can be seen as the first T D 1 o A‘."?"r
approximation of the system, being the other ones FGx) = Z“' HF"(J: ) 4 &a.-
next corrective terms (with lower a coefficients). & ¢ g ok 9045 - &
=1 k=1 Fa
0.04 ,.’
A[l = alf(d)f(w) + aZf(d)f(o) 3 a3f(d)f(®) Omg.oas 0.04 0.045 0,05 0.055 0.06 0.065 0.07
y (O u

+ +

Height [um]

Bg3sbbubso588s58
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ﬁ v Productionof surfacetextured seals:

— —
" E—

A Texturingduring mouldingProductionrhL i Q&
necessaryo testin the laboratoryif thereis a
correcttransfer(smalland cheapmould).

A Dueto texturing of the metallic mould, demoulding
forces always increasedue to adhesion+ friction
(sometimesone order of magnitude dependingon
the geometry of the texture) Use of semk
permanent release coatings (SolGel thickness
below 1 micron) can be a solution to avoid that
problem

A Testrig for the assessmenbf releasecoatingsand
micro/nanotextures transfer during moulding
Demoulding processesare more demanding with
micro/nano textured surfaces and interaction
between polymers and release coatings must be
evaluated Adaptable processfor a large variety of
sealtypes

A Influenceof parameters Exampleof failedtransfer

A Hydrophobimanotexturewithout coatingcreates
a superadhesionbetweenrubber andmetal
plates.

Textured plates Textured component
Texture transfer from
mould to component
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A Basedn knowledgethat wascompiledduringthe EU
projectsTDMSealsSoftSlideand MouldTex

A Surfacetexture selectionis based orexperimental
studiesand simulations

A Frictionmeasurementest rigsfor components in
reciprocatingand rotational motion

A Knowledgein friction simulations
A ReducedOrderModel basedtools for efficient designof

Selectionof optimal surfacetextures:

nano/microstructuredfunctionalsurfacesandfor
definition of integratedd { Y | tédliplans.

A

»

response graphics based on ROM tool

Demoulding process—> Mouldtex Optimizer

[ Mouldtex Optimizer = Demoulding force ]

Simple platform, built in ROMs and
friendly
In  terms of

components

zation algorithms, with user
visualization  techniques,
ing forces, it allows the end user to
o Obtain real-time demoulding forces
prediction for a given set of parameters.
© Obtain optimum combination of
parameters to minimize the demoulding

Analysi®f chemicatompositionsof coatings
in demouldingforces.Reductionof fluorinated

Predictionof demouldingforces.

Data analysis based on Reduced force.

test y:
. Order Modelling (ROM) 120
100
| ) a2 R e+ ) ) g0 |
#Malerialandhavdness & 60
Feasibility of <« Geometrical parameters: Diameter - Distance - Depth ‘E_! 40 F
ing for 2
specific micro- The main term can be seen as the rrs 8 20 -
text d rubber | approximation of the system, bei h h |
next g i TFe)= Z !_!F &) o
== -20 -
F = a,f(d)f(®) + axf(d)[(0) + a5 (d)f(0) -40
¥ + -40 -20 o] 20
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77 v Selectionof optimal surfacetextures:

—
Y —

A Knowledgebasedc SimulationgKBSjor the efficient designof micro/ nanostructured
functionalsurfacesand generationof surfacedatafocusedona Y I U0 ¥N¥ I BSYSY

A Estimationsof fatigue behaviourat macro/microscale(Abaqus)

A Simulationof the injectionandfilling behaviourwith micro-cavities.Analysisf forcesat
molecularlevel.

B. Fatigue life analysis by means of numerical models:

(1) Macro Model: 3D FEM V-Ring model is developed from dimensional drawing

Injection CFD
simulation

Fatigueestimationof durability (cycles) Analysiof the microtexture (Abaqus).
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ﬁ nvw  Massproduction Functionaland HighPerformance

== SurfacesTDMProcesses
A Reciprocatingod seal: A RotatingV-Ringseal:
A 60%initial friction reduction A Dimplediameter:150/300 um
A 25to0 45%friction reductiondepending A Dimpledistance:150/150 um
on dynamics. A Dimpledepth: 15/15 um

FKM90A / Seal Sample: 14

Silicone, 20 rpm, Silicone grease

o
3}

e 150x 15015 Mould 2
300x150x15 Mould 3
Untextured

o
S

I
w

Friction Torque [Nm]
o
N

o
i3

150 200 6.5 7 7.5 8
Velocity v [mm/s] Fitted width [mm]

Friction Variation AFR [%]

(=]

8
g
g
g
o

A RadialShaftand wipe seat A PolypropyleneHandlesand grips:
Texturedradial shaft seal and wipes for transient Polypropylenénandles and gripfor sports
conditions (startstop cycles) in electric drive equipmentand handoolswith anti-scratch
trains with static friction coefficient < 0.01 and surfacetexture. Servicdife extension>100%.

extendedlifetime of > 30.

b o
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DirectLaserTexturing
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f NEW Direct Texturingof Componentdor Automotive and Industrial
‘XN Components:

—

A Texturesare directly createdon the surfacesby different lasersourcesin a batchto
batchprocess.
A Theselectionof lasersourceswill be conductedaccordingo the following criteria:
A Component shapeand dimensons.
A Requested precison
A Texturesto be created.
A Productivity andfunctionality.

A Componentsare produced Textures definition will depend on functionality and
operation conditions Tribologicalapplicationswill be linked to lubricated conditions,
speedsandcontactpressures

A Therangeof functionalitiesinclude

A Vibrationsattenuation.
A Friction/wearreduction
A Improvedtribology.

A Improveddrag,anti-fouling resistanceand cavitationresistance.
A Electronicsindoptics

A Coating may also be included, mainly sokgel and thin film deposition as nano-
conformity is requested to induce synergisticeffects such as superhydrophobicity,
corrosion resistance, reduced coefficient of friction or improved wear resistance
comparedto basematerial

A Services
A Desigrof solutionfor components.
A Prototypingandfeatures demorstration.
A Supplychainmanagemenand Routeto marketservices.
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NEW
ﬁ SKIN

— Components:
" E—
Examplel: Retrofit under platform damper:

Vibration attenuatiorleadsto anefficiency

gainover 0.25%in gasandsteamturbines.
Component:

* Function: Dissipate vibration energy in gas and steam
turbines

* Material of the Damper: Steel

Pesaen, Lot Tost g Vo 43, 2018, 312
oal “Joumal of Sound and Vibration, Vol 436, 2018 127380

Example3: ScrollCompressor:

Frictionreduction of 10%andextendedservice
life of 20%

swash-plate

piston _port plte 3]

Direct Texturingof Componentdor Automotive and Industrial

Example2: Shaft/Bearingin electriccars:
Frictiontorque reductionof 15%.

Component:
* Functions:
« Bearing of a rotating shaft
* Carrying of loads (Fyy, Fpx, Fay)

A B

FAy F!W

Example4: Componentsin maritime engines

and centrifugal pumps:
Propellerandnozzlesystem:anti-fouling,
cavita[Honprevention andimproveddrag

texture designedandimplemented30%
improvedfuel efficiency.
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77 %~ Portiolio of AvailableCoatings.

> —— A Wear rate: 2.3-1016
- m3/Nm to 2.1-1017

A Increased wear

resistance
m3/Nm. A Oxidation resstance:
A CoefficientFriction A 650°C100% steam
. 0.22t0 0.17. ' o
; - A 850°Cin air.
HIPIMSDLC. A ImprovedTe Stability. SN e SERTIIIG)
o o A AlI203Frictionis unstablein
ALlow friction coefficient L

nd, nic, ;
vacuumand,cryogeni A HiPIMSCrNcstress

AResistance to  humid engineeringo increaseL ife-

envionment at time 10xby the coating
atmospheicconditions.
MoSxWCbasedcoating: CrNon Al203
A BiocompatibleDLGTi
coatingfor prosthess.
A Reducedtiction and
Increasedwearresistance

anddurability.
DLCTi (Prosthesis)
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Testing Facilities
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ﬁ NEW Testingfacility for nano-textured/coated Technical
=== Componentan relative motion

A Longiudinal test-rig: A Rotational test-rig A Testrig for the evaluation of
, contactsurfacesin general

T Pneunaticseds T Rollerbearings. T Underplatform damper
1 Hydraulicseds 1 Radalsheft seals.
1 Pistons 1 V-Ringseals.
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"

ﬁm&w Closedcavitationtest loop for centrifugal pumps

—

A Inlet pipe designedto allow for direct visualaccessy high-speed
Imagingfor characterizatiorof cavitationsites

A Pressurecontrolled gas separation tank and pressurization |
systemto control the pressureat the pump inlet and dissolved | -t
gaslevel .

A Pumpselectedto allow de-couplingof the pump-motor housing 2t
and the insertion of a torque sensorfor dynamic measurement "2
of torque. ¢

A Vacuumpump and a gas compressorto control pressurebelow
andabovethe hydrostaticlevel

A Temperaturecontrol loop.
A Pipingandeledro valves with digital controller

A Torque measurement on shaft (dynamometer) to correlate p
imagingdatawith power andtorque measurements
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MassProductionof High-Performance
Functionalsurfaces FromAutomotive to
Construction
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NEW ContinuousProductionadvancediunctional layers:
/’SKI

I

Nancconformable Jow temperatureand functionaland high performancemetallic,ceramicpolymericand hybrid nano-
coatingsfor the synergisticcombinationwith nano and micro-structuresin continuousprocessedor coilsand others.
Lowtemperature depositionandaccuratetexture andstructurescontrol.

Available technobgies:

A CVD.

A HiPIMS.

A APGIandCoating.

A Lasemprocesses Thermalmprinting
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R2RL_aserProcesses
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period

/ I \ /| Nano-Ripples
\ N/

height

A First15 m nanotextured metal coil

produced.
A Possibilityto nanotexture largeflat surfaces.
A Widerangeof functionalitiesand
applications.
A Femtosecondcontinoustexturing.
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R2RLaserTexturingof Components

.

Anti-ice

A Widerangeof functionalities.

ANanoconformable coatings synergy;
solgelPVDand others.

A Possbility to transfer to:
ATDM
A Thermallmprinting
A Othersprocesses

A Poresand nanostructurescreationsof
Kongchose Bug (Pachnoda marginata) Butterﬂy(Vanessa kershawi)

Biomimetics;optical, antifouling, easyto cIeanX o wide range of materials induding
metaland ceramics.

A Services:
A Desigrof solutions
&S A Validation
CurrentCollectors A Upscaling
A Supplychaincreation
A lInvestment
A Commercializatiosupport

Hdrodynics eat hge

Pore Creatlon

V|brat|on wear and friction mitigation
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ﬁ NEW HIPMSAvallableFacilitiesand Services

A High Power ImpulseMagnetronSputtering :
A PVDBestAvailableTechnology
A Largefraction of the sputtered materialionised

A HiPIMSompatiblewith standardsputteringsystems

A Developmentof VacuumDepositionand High-Performance
Layers:

A Metals, alloys,functionaloxidesand compounds.

A Controlof stoichiometry,microstructure,surface
chemistry,optoelectronicproperties.

A Controlof growth temperature (heatsensitive
Substrates).

A Nanoconformity.

A Improvedoptical, functional, tribological, mechanical
properties:

A RTPhotocatalyticTiO2on polymers.
A Nanoconformableoxides.

A Highlyconductivemetal layers.

A Tribologicabndwear protection.

Complexbulky components
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ﬁ xw  Portfolio of AvailableCoatings.

A Resistivityreduced,

A Primary optics in high
hugeimprovementat

v concentration  photovaltaic
lowerthickness! — (HCPV3ystems.
A Increaseslensity, ] ARNS
grainsize and affect Lv\ 1 59
nucleation l
Metallization: Coon SiO2. ReflectiveMultilayer coatingsfor Surfacemirrors.
2000 ' - . . i Near IR trasmitted
AHPMS films a RT  vawe  wewr - Alw  Bmperature
g 150 comparable  with  the o \ sess  Synthesis.
Z 1000 optimized  reference | N\, A SelftunablelRfilter
g1 | Pprocessat 400x / Sl wriRrefeced A Qmart  windows  and
‘ o0 sass  SWitchingapplications
034 50‘0 meWAVEL;g-H(nm)ZUOO 25b0 A E]ergysaving_
20 ()
PiezacelectricAIN coatings ThermochromicVQ ThinFilms

A Antireflective  nano-structure.
coatedwith TiO2

r r~ ol t"‘ - {" ._
Fol of ol ool ¢ A Stabilityfrom ~100Cto 2500C

A Muchhigheractivity of
HIAMSTIQ for RT

A Heat sensitive

substrates. ". efeepre A Improvedscratchresistanceand
A Tunesble microstrucdture Gl cB el el ol e 4  surface hardness
anddensity. Ereer r 8 A SuperhydrophilicWCA~4c
SeltcleaningLow TemperatureTiO, TiO, on nano-structured polymers.
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77 v Portfolio of Available Coatings.

\\

A Inaeases refractive  index

2,7

2,6

2,5

24

23

andreducesroughness

A Tune surface roughnessand
density.

A Refractiveindex from 2.4 to

DCMS HIiPIMS

Optical CoatingTiO2.

Others:

A Layerdor solarabsorptionCrC a-C:HC:HTi.
A ElectriccontactlayersCu,Al, Sn,Mo

A HightemperaturefunctionallayersYSz

A PhotovoltaicabsorptionlayersCI(G)SCdTeSi
A SpeciafunctionallayersAl, Cu,Sn,

A Transparentonductiveoxides:I TO,ZnONiO,

A HfO,IRtransparent-suitable
for IRoptics.

A Underdevelopment.

A Improvedtransparencyand
resistance.

HfO, for optical elements

A ForAlFud Cell Plates

A Under development.

Corrosionresistant,electricallyconductingCrN:
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PACVD PECVD
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ﬁ w  Metal sheetand foil depositionfacility

A ContinuousCoilsandsheets(500mmx 500mm) A Cogt effective mass
A Functional oxidesandmetals A Productionprocess
A Photo-catalytic corrosionprotection,e-coatings, A High Productionrate
hard andfuncional coatings o
1]
| l ] i
T = | E— = A
Coiler/sheet pre-treatment Deposition Deposition Post- Coiler/sheet
zone zone zone 1 zone 2 treatment zone
* Heating * Electron beam ¢+ Electron beam zZone
+ Etching evaporation evaporation
* Sputtering + Plasmaassist + Plasma assist
A Flexiblesubstrategpolymerwebs thin metal foils) A DoubleSidecoating 5 coatingstations
A Hybridorganicinorganicpolymerswith barrier, A Braporation, sputteringand PECVD
optical,mechanicaindother applications A Packaging bio- based andfunc’uona]
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[ﬂw new  Portfolio of AvailableCoatings

SKIN

—

A Filteringmediafor gasand water.
A Continuousprocess.
A LaterNano-porecreation

Intensity [a.U.]
8

0 500 1000 1500 2000 2500 3000 3500 4000
Raman Shift [em™']

Grapheneon Cucontinuousprocess

A Improvedpackaging:

A Waterand oxygerbarrier
L A Scratclresistance
o= A Hydrophobicity
o A OpticalProperties orphots _t- . :
S+CCaating PhotocatalitycTiC: on metal strips

—=zz=_ A Lowe /solar control coating

ASingle layer  material
development for smart
==~ windowsandcladding

Corrosionprotective layers HeatReflectiveFinish
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APGDand FinishingProcesses
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ﬁ vew — AtmosphericPressureGlow Dischargeg( APGD)systemand

SKIN

=== surfacefinishing

Surface activation

OH O OO-NHC

Functionalisedurface

RRRRRRRRR
NN ...

Surfacggraftinginducedby plasma
R:functionalmoiety

Plasma polymerization (PECVD)
|

Lowpressire

Atmospheric Atmosphericpressure Plasmapolymerised nanomating
plasma pressire plasmajet plasmaglow discharge
Coating

No drying and curing

extra processing No generation of

wastewaters

. Impregr b Very low or null -
Flnlshng ' ) consumption of chemical NO water consumption
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17 o AtmospherigP_regsureGIowDischarge(APGD)aystem
=== andsurfacefinishing

A Membranefinishingto increase:
A Selectivity
A Microbialand Foulingresistance
A Superhydrophili@nd superhydrophobic

A Improvedwearresistance.
A Surface activatioffior
finishing.
A Nano-particlescoating:
A GO
A GrapheneCNT
A NanoSiO2andothers
A Nano-celluloseandothers
A Porecreationon graphene.
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R2RThermallmprinting processes
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COylindertexture

Texturetransferin a roll to roll processby
meansof a hot cylinder.

A Widerangeof functionalities.
A Anti-fouling
A Increasedactivesurface
A Optical
A Others

A Polymer rolls membranesand thin metal
foils.
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Inter-operablility
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anC

Qreducingfacade

)¢

A Reductionof interfaceresistance
A Increasedcapacityafter cycling

A Increasedcorrosionresistance
A Increasednterfaceconductivity

A Increasedselectivityfor Bandothers

A Increasedesistanceto fouilingand
aggresiveanedia

A Antireflective
A Antiviral,bacterialandmoulds
A Hydrophilic

A Increaseccorrosionresistance
A BEasyto clean
A CO2mitigation
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Ant| |ce+ HardHydrophoblcC Anti-icewingsand
leaderosionresistantblades

ActiveSurfacet ecoatlﬁgé EnergyEfficientFacade

(@

(@

)¢

)¢

o Jo  Po Po Do Do Do To Do Do Do I» Do Do Do I»

Polymer free corrosionresstance.
Improved drag
Chemical-free Antifouling

Icepreventiononwings.
Coldclimatewind energy.

Leading edge erosion resistant
Improvedaerodyanamics.
Highpermeabilitymedia.
Membrane distillation. MFUF-NFRO.
Leadingedgeerosionresistant
Improvedaerodyanamics.

Sef cleaning.
Superoelophobicity.
CGontrolled structures.

Energyefficientenvelopes.
Heat reflection properties
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(= Fromthe coil to a product

\\

\™ K4

FORMING MOLDINC

LAI\/IINATIONI
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Nano-enabledSurfacesand Membranesfor
the Water Treatmentindustry
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SKIN

==——andFoulingResistance

_

NewSkinwill bring laser processesand APGDprocessesfor
membrane surface modification in order to improve
selectivityof andfoulingresistanceof filters and membranes
By creating tailored nano-structures on the surface of
membranes and filters, microbial and foulant adhesion is
prevented

Laserand APGD+ Finishingprocessesalso chemicallymodify
surfacesallowing to tailor the hydrophobicity, oleophobicity,
hydrophilicity oleophilicityandamphiphilicityof surfaces

Surfacetexturing and chemicalmodification canbe combined
synergistically.

Important savingsanbe achieveddueto:
A Durability.
A Selectivity
A Reducectleaningoperations

A Reducepressuredrop.

ﬁ Nnew  Membranes Texturingand Caating for Improved Selectivity

Bacterial counts/cm?
8 &8 B

o &

R2R APGD pilot-plant plasma system

Ti control Tl Surfaces Ti2 T3
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