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Ceit en cifras

O +280
O EEIRSONAS

PLANTILLA

+350 PhDs
+400 Investigadores

TRANSFERIDOS A LA
INDUSTRIA

+100 Proyectos europeos

Actividad cientifica:

+1300 publicaciones cientificas indexadas
+2000 publicaciones a Congresos

Internacionales

Spin-offs

+300 Puestos de trabajo creados
+200 Millones de euros de ingresos

PRESUPUESTO 2024

€ 25,5 Millones

Fuentes de financiacion y tipo de
investigacion

Financiacion
Publica Competitiva
(Europa, Gobierno
Central, Gobierno
Vasco)*

Industria
/ Privada

Financiacion
Basal
Gobierno Vasco
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1- Additive Manufacturing

GRCop-42 Methalox aerospike, PBF-LB

Cu-4Cr-2Nb (at.%) gas
atomized powder.
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« Combination of excellent conductivity and
Hardness through addequate selection of
post-build heat treatments

« Ultrathin nanometric Cr,Nb precipitates celt
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1- Additive Manufacturing

ADDITIVE
Aerospace projects MANUFACTURING

EXCELLENCE

RIME bracket (Spacecraft component)

S, e

Scalmalloy®

Scancromal®
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1- Additive Manufacturing

Integration of HIP and post-build heat treatments of AM components for highly demanding applications

Standard: Solution annealing & ageing

Temperature
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» Integrated HIP improves mechanical strength
and reliability of PBF-LB Haynes® 282
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2- Surface Technologies

Laser Precision Manufacturing
Broadband omnidirectional antireflective surfaces

B Combination of micro-nanostructures in Al and Steel surfaces with:

Low IR-visible reflectivity(< 12%), High emissivity (> 89%), High
absorptivity (> 92%) in Al

Texturized Al

. . . . surfaces with low
Industrial applications: Aerospace/aeronautic, IR Detectors, reflectivity
Solar panels

% AR hierarchical
structures in the IR

Femtosecond laser stealth structures based on metamaterials

1.- Antireflective hierarchical micro/nanostructures in the IR range
®  Combining laser microstructures and LIPSS nanostructures

2.- Ring resonators in the GHz/THz range
®  Split/Closed ring resonators with tailored dimensions

Ultrabroadband absorbers using multiple ring resonators and/or
lumped resistors

3.- Compatible stealth in radar and infrared bands =

®  Combining ring resonators and hierarchical micro/nano
structures

®  Design and simulation using standard FDTD method

ng resonators in the
GHz range
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2- Surface Technologies

Superhydrophobic metallic surfaces with hierarchical structure

Combined micro/nanostructures to produce
extreme water-repellent metallic surfaces:

B Contact angle up to 160° (stainless steel)

®  |ncrease of 40% in water condensation

® |ndustrial applications:
" Heat exchangers
" Anti-fouling surfaces
" Self cleaning surfaces
" Anti-icing surfaces

Confidential Do not distribute without bermission from CEIT
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2- Surface Technologies

Laser Precision Manufacturing

Bio-inspired laser functionalisation

of 3D complex industrial surfaces

We texture large and complex industrial 3D surfaces with nature-inspired riblet patterns
to reduce friction and make them more efficient and sustainable using laser technologies.

Untreated Francis turbine

UNTREATED
turbine blade

g

¢ High friction

<

3¢ Cavitations damage
the blades

Untreated fan

X Vibrations
¢ Manual poishing
{expensive) or chemical

coating (polluting)

Surface texturization

© Riblets design ) Texturing modules

Low friction /'

"No leftovers generated,
no chemica! coating.

Shark skin

surface inspired

/
s / /

| \/Nocavitations |
with partial load /

A Computationa! Fiuid Dynamics
{CFD) baseine simulation is

Advanced optical components

enable both single-beam (DLW}

and interference-based (DUP)
- ¢

performed taking into account the
original shape and of
the part and riblets are designed
and optimized by a specialized
software.

Fundad by
the furopean Urica

Infographic: Fundaenenthum.cam

robust positioning tolerance
with high-speed, high-precision
texturing.

p®

¥

?'%

€3 Monitoring modules
Acoustic modules rapidly localise
the X¥Z position at the
laser-workpiece interface,
enabling adaptive autofocus for
stable, defect-free processing.

@ Positioning module

A six-axis robot arm moves the
plece so that the focal zone
remains perpendicular

to the surface.

Two laser techniques to increase its flexibiity.

Direct Laser
Interference
Patterning
(DLIP)

Two laser beams overlap 10
generate an inererence

pattern that creates the
rivlet strugture.

~Faster application
~ Easler to focus

Direct
Laser
Writing
(DLW)

One Laser beam creales the

riblets as If writing wh &
drill bit.

> o

~/ Vitder riblet period range
N Greater fiexitility In patterns

#bilasurf

/

The size and orientation of the
rivlets vary across the surface
depending on how the flow
impacts each area.

Riblet Francis turbine

>

~Longer Ifespan

and higher power

generation

Applications

Reduction of the
environmental
footprint and
CO2 emissions.

Aguide will be generated to

Riblet fan

Noise
reduction

~/Lower energy
consumption

Q Automated,

fexible, repiicable
Ij:l:' and competitive
system

A dedicated business plan will be

rOtating parts not covered by the
current standard, and to define
the scaling rules.

o target addiional
industrial sectors in which this
technology can be applied.
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3- SIMFAL: Assembly Planning & Simulation of an Aircraft Final Assembly Line C?It

AIRBUS

Providing a simulation environment based on virtual reality and augmented Reality for the automatized assembly of linings and hatracks

Assembly Planning by Virtual Reality:
*  Work cycles "
* Resources
\. * Logistics Clean Skg ;

_ *  Human Robot
\ Collaboration

iy
' Human Robot
Cooperation

Visualization by
Augmented Reality

f r.omsrmcex(g-@>~

Assembly

manipulator (63

- a ,

Cabin Components: Weights:

1. Ceiling 3,2kg

2. Hatrack 19-26,5 kg
3. P enger Service Unit tbd.
4
5
6.

. Sidewall thd.

*  Door tbd.
* Doorframe lining tbd.

thd.

rgo Components: Weights:
eiling
idewall thd.

Automated
Cabin & Cargo
Lining and Hatrack Automated
Assembly

“ guided Vehicles

mixed Reality
‘% system with

; s;—f workload and
i &
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3- SIMFAL: Assembly Planning & Simulation of an Aircraft Final Assembly Line e

Flexible and Interactive Virtual Simulator

-

;-r\. o 4

A very flexible VR environment to simulate different scenarios (even processes)
Task manager and agents system to monitor, interpretate and evaluate tasks
Simulation of “full-automated” and “human-robot collaborative” scenarios
Motion capture system to acquire and evaluation of ergonomics

Robust platform for “try-evaluate-decide” in terms of process decisions
SIMFAL use case: assembly of interior components in cabin and cargo

IFAM demonstrator fuselage CALITO parts EURECA Mechatronic systems

-
&
=
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3- Robotics in Intelligent Manufacturing

ASSASSINN: Intercostal Past Assembly Assistance System

S

9

Clean Sky2

8 2 =
~ LEONARDO 2 5
E 2 g
= o ! 4 7y
Automatic sealant aplication: Mixed Reality Assembly Assistance Application:
1) Intercostal part recognition. The operator dresses the mixed reality glass and he runs the “mixed
Area scanner: Using Phoxi 3D to scan the piece. reality installation app”. The application shows to the operator, the holo-
3 grams of the parts to install and related work assembly instructions.
o ") ¥=$

2) Automatic Sealant Deposition.
The robotic arm deposits the sealant on the par, efficiently covering the surface

5T

3) Automatic quality inspection
Linear scanner + Robot quality inspection.

\ This work needs to be redone.
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3- Robotics in Intelligent Manufacturing Sﬁ!t

ASSASSIN: Wire Assembly Assistance System

'S LEONARDO

na7 & P ki 70%

Search the stripper tools, like this

MMMMMMMM
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4- Tecnologias de posicionamiento en interiores

Sistemas de localizacion en tiempo real

» Sistema de posicionamiento para drones en tanques metalicos

» Nuevo sistema de posicionamiento basado en el sistema Ceit-LocEst
> Medidas en entorno muy metalico

> Resultados preliminares
» Configuracién A (usual)

» Configuracién B (Ceit- primera propuesta)

Ce.
MEMBER OF
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4- Tecnologias de posicionamiento en interiores

Sistemas de localizacion en tiempo real

» Ayuda al aterrizaje de drones

e Nuevo sistema de posicionamiento basado en el sistema Ceit-LocEst ALERION
— Resultados vuelos con dron:

5
5 - Optitrack
- Optitrack 4 - UWB + IMU -
4 o UWB + IMU = Largest error Optitrack
= Largest error Optitrack 3 © Largest error UWB
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4- Tecnologias de posicionamiento en interiores/exteriores

Sistemas de localizacion en tiempo real

» Sistema de posicionamiento para drones

e Nuevo sistema de posicionamiento basado en el sistema Ceit-LocEst ALERION
— Resultados vuelos con dron en entorno relevante:

20
GPS
15t — * —UWB
plataforma de aterrizaje
10 |
E 5
>_
0 L
-5t
-10

-10 -5 0 5 10 15 20
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ceit Thank you,

muchas gracias,

BASQUE RESEARCH
& TECHNOLOGY ALLIANCE

—_ eskerrik asko

QO

Planta de atomizacién
Mikeletegi Pasealekua, 73a
20009 Donostia, Gipuzkoa
+34 943 212 800

I
Sede Central : Sede Miramdn
Paseo Manuel Lardizabal, 15, Mikeletegi Pasealekua, 48
20018 Donostia, Gipuzkoa I 20009 Donostia, Gipuzkoa
+34 943 212 800 : +34 943 212 800

lon Martinez de Apellaniz (imartinezag@ceit.es) www.ce it,eS
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