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¿PORQUE 

RECUBRIMIENTOS 

FUNCIONALES?
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1. ¿PORQUE RECUBRIMIENTOS FUNCIONALES?

VALOR AÑADIDO FIDELIZACIÓN DEL 

CONSUMIDOR

BRAND 

PROTECTION

DESPERDICIO 

ALIMENTARIO

SOSTENIBILIDAD SEGURIDAD 

ALIMENTARIA

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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COEXTRUSION

LAMINACION

DEPOSICION 

VAPOR/VACIO

EXTRUSION

IMPRESIÓN 

FUNCIONAL

1. ¿PORQUE RECUBRIMIENTOS FUNCIONALES?

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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COMUNICACION-ENVASE-

CONSUMIDOR

2
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Etiquetas / Directamente impreso en el material de envase

INFORMACION REAL 

 Indicadores de frescura

 Indicadores Tiempo/temperatura

 Circuitos impresos

 Antenas NFC 

2. COMUNICACIÓN- ENVASE-CONSUMIDOR

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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• Antenas impresas

• Farmacéuticos

• Cosméticos

• Documentos   

seguridad

2. COMUNICACIÓN- ENVASE-CONSUMIDOR

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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Tendencias en SMART PACKAGING

2. COMUNICACIÓN- ENVASE-CONSUMIDOR
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Tendencias en SMART PACKAGING
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Tendencias en SMART PACKAGING
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Tendencias en SMART PACKAGING

2. COMUNICACIÓN- ENVASE-CONSUMIDOR



14

Tendencias en SMART PACKAGING
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Tendencias en SMART PACKAGING
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Tendencias en SMART PACKAGING

2. COMUNICACIÓN- ENVASE-CONSUMIDOR
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LA ÚLTIMA OPORTUNIDAD DE VENDERTE

MÁS QUE UN ENVASE...

Tu carta de presentación

2. COMUNICACIÓN- ENVASE-

CONSUMIDOR
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LA ÚLTIMA TOMA DE CONTACTO CON EL CLIENTE

MÁS QUE UN ENVASE...

Una relación con el consumidor

2. COMUNICACIÓN- ENVASE-

CONSUMIDOR
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Más que un envase

…una EXPERIENCIA 

Tendencias en SMART PACKAGING

2. COMUNICACIÓN- ENVASE-CONSUMIDOR
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A través de un dispositivo

Autenticidad

Tendencias en SMART PACKAGING

2. COMUNICACIÓN- ENVASE-CONSUMIDOR
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A través de un dispositivo

Recomendaciones

Tendencias en SMART PACKAGING

2. COMUNICACIÓN- ENVASE-CONSUMIDOR
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A través de un dispositivo

Asistente personal 

Tendencias en SMART PACKAGING

2. COMUNICACIÓN- ENVASE-CONSUMIDOR
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A través de un dispositivo

Guía de uso 

Tendencias en SMART PACKAGING

2. COMUNICACIÓN- ENVASE-CONSUMIDOR
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SUSCEPTORES DE 

MICROONDAS

3
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TINTA SUSCEPTORA

 Alternativa al PET metalizado

 Convierte las microondas en calor

 Regula el cocinado del envase

microondable

Greaseproof paper

Aluminum

PET film

Kraft paper

PET METALIZADO Solución de tinta susceptora

impresa
Greaseproof paper

Susceptor ink

Kraft paper

Expensive Hard to

recycle
Cost

effective

Recyclable

3. SUSCEPTORES DE MICROONDAS

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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Otras aplicaciones: Productos V gama, productos de 

panaderia…

FORMULACIO
N TINTA

VALIDACIÓN A 
NIVEL LABO

ESCALADO
PRUEBA 
PILOTO 

% cocinado popcorn

Printed
susceptor (*)

Metallized PET
“SUSCEPTOR INK 

COMPOSITIONS FOR 

MICROWAVEABLE PACKAGES”

(*) WO/2018/206745. 

PCT patent application. 

3. SUSCEPTORES DE MICROONDAS

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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MEJORA BARRERA

(O2 ,H2O)

4
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HYBRID COATING WITH LAMINAR LAYERS

 Exfoliation

 Tortuous path slows gases flow

 Permeability decrease (OTR, WVTR)

4. MEJORA BARRERA (O2,H2O)

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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Técnicas de 
impresión

Permeabilidad Peso seco Condiciones de 
secado

Coste Anclaje Legislación

4. MEJORA BARRERA (O2,H2O)

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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 Recubrimiento barrera (O2,H2O)

 PET, OPP

 Aditivos laminares (arcillas y grafeno) 

4. MEJORA BARRERA (O2,H2O)

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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 Recubrimiento barrera compostable (O2,H2O)

 Sustrato: PLA y PLA/nanoarcillas

4. MEJORA BARRERA (O2,H2O)

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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LIBERACIÓN DE AROMA

5
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European Ready-to-eat meals consumption

RECUBRIMIENTOS PERFUMADOS

 Liberación controlada de aroma

 Productos V gama - Cosmeticos

 Experiencia sensorial-Consumer engagement

 Diferenciación – valor añadido

Source: www.interpack.com

Source: Canadean Ltd. Part of Progressive Digital Media Group Plc. (2015)

5. LIBERACIÓN DE AROMA 

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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 Liberación de aroma controlada en materiales de envase (papel, 

plastico)

 V gama (productos lista para calentar), snacks y productos cosméticos

Encapsulación Coating Activación Validación

5. LIBERACIÓN DE AROMA 

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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REPELENTE DE INSECTOS

6
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Source: Riudavets et al 2007

Coating Functional contra plagas

6. REPELENTE DE INSECTOS

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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PASTA-ACTIVEPACK Nº de expediente RTC-2015-4098-2

FORMULACION 
RECUBRIMIENT

O
VALIDACION ESCALADO

PRUEBA 
PILOTO

6. REPELENTE DE INSECTOS

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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CONCLUSIONES

8
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SOLUCIONES DE 
ENVASES 

AVANZADOS 

COMUNICACION 
ENVASE-

CONSUMIDOR

SUSCEPTORES DE 
MICROONDAS

REPELENTES DE 
INSECTOS

LIBERACIÓN DE 
AROMAS 

AUMENTO DE LAS 
PROPIEDADES 

BARRERA

 REDUCCION DE COSTES

 SOSTENIBILIDAD

 SHELF LIFE

 BRAND POSITIONING

ASPECTOS

REGULATORIOS

RECUBRIMIENTOS 

FUNCIONALES

8. CONCLUSIONES

ITENE  MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS
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Head Office, Tokyo

Company Name Kao Corporation

Founded June 1887

Net sales 1,489.4 billion yen (consolidated)

Capital 85.4 billion yen

Employees 7,332 (consolidated number of 

employees: 33,560)

Segments Chemical 

Beauty Care 

Fabric and Home Care

Human Health Care

Kao Group

Confidential
Until December 31, 9999
Kao Chimigraf
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Human Health Care BusinessSince the fiscal year ending December 2016, Kao has 

subscribed to International Financial Reporting Standards (IFRS). 

The composition of net sales shown on the graph is calculated 

based on net sales to external customers. Net sales for the 

Chemical Business includes internal sales between segments.

Fabric and Home Care Business

Chemical Business Beauty Care Business

Chemical Business

¥310.3 billion 18.4%

Consumer Products Business

¥1,216.0 billion 81.6%

¥310.3
billion

18.4%

¥586.0
billion

39.3%

¥294.3 billion

19.8%

¥335.7
billion

22.5%

Consolidated Operating Income ¥204.8 billion

Fiscal year ended December 31, 2017

¥1,489.4billion

Consolidated Net Sales

Consolidated net sales by segment

Confidential
Until December 31, 9999
Kao Chimigraf
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Since 1970 in the 
Graphic Arts 
Industry

Head office in 
Barcelona 

(Spain)

> 160 employees

> 40 M€ annual 
turnover 
(51% international 
in 70 countries)

More than 
20.000 tons of 

ink per year

6 Production sites

Printing

Industry

About Kao Chimigraf…

Confidential
Until December 31, 9999
Kao Chimigraf



Fast dry and high performance liquid inks bases on
modified acrylic resins. Specially designed for
corrugated cardboard printing on modern high speed
printing-die cutter machines.

Corrugated cardboard Flexible packaging

Cutting edge technology of solvent and water based inks
for external and lamination flexible printing, focused to
CMYK and High Speed.

Narrow Web, Labels & 
Adhesive Tapes

High performance and glossy inks to print on
several substrates, including special inks for self-
adhesive tapes made of PVC, treated and untreated
BOPP.

Wide range of inks and varnishes to print different kind 
of paper & tissues, napkins, bakery bags, wrapping 
paper and industrial bags.

Paper & Tissue

6

Solutions for Flexographic and Rotogravure
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Inkjet Inks

7

• Inkjet UV
• Inkjet LED
• Inkjet Full Solvent, Mild 

Solvent and Eco Solvent

Inks specially designed for each 
market:

• Packaging & Labelling
• Graphics (Wide Format)
• Coding & Marking
• Furniture & Flooring

• Inkjet Oil
• Inkjet Water
• Coating & Varnishes

Wide range of products

Solutions for Digital Printing

Confidential
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Unique visual indicator to display guaranteed 
real freshness of food products. 

Thermochromic Inks

Special inks that change its colors 
depending on temperature 

adjustments. 

Low Migration UV Ink  - Chimijet CRB FDP 

Highlight  

• Swiss Ordinance SR 817.023.21 compliance
• EuPiA Exclusion List for printing inks, February 2013 edition 
• Directive 2004/12/CE
• Nestlé Guidance Note on packaging inks 2016
• Global Migration Limit of 60mg/Kg.

Smart Packaging Inks

8

Innovative products

Confidential
Until December 31, 9999
Kao Chimigraf

http://www.google.es/url?sa=i&rct=j&q=impresiones termocr%C3%B3micas en papel y carton&source=images&cd=&cad=rja&docid=g6wlg6FnYSlnYM&tbnid=hp0nsHzM80YvpM:&ved=0CAUQjRw&url=http://www.innmentor.com/2013/02/05/las-obras-maestras-del-packaging-42-envases-creativos-e-innovadores/&ei=SCOaUcapNMa8OeyNgdgE&psig=AFQjCNF562hAAVtXHFvJ1xuM2SByTrsUXA&ust=1369142371845857


1,3Billion
tons/year

4,6 Million Illnesses/year

wasted globally

in Europe

35% of food waste were products 
purchased but not consumed in the 
prescribed life time. 

Expiry dates: they are inaccurate, rough approximation of the food 
quality and difficult to understand  FOOD WASTE. 

Food in good conditions thrown away because of expiry date. 

Food in bad conditions ingested before 
expiry date. 

Global food waste awareness

Confidential
Until December 31, 9999
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Packaging that informs consumers, distributors, processors and any person about
the food quality, freshness of products, safety or its distribution conditions.

Benefits
Easy and intuitive, color-based

Extend consumption period

Add value to the product

Improve food safety

Monitor the quality 

Promote food waste reduction

Examples: time and temperature indicators, leak indicators, biosensors,
and freshness indicators

Intelligent Packaging

Confidential
Until December 31, 9999
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Chicken freshness indicator

Kao Chimigraf and ITENE have developed a new ink that enables to monitor and

show the freshness and deterioration of packaged chicken through an intelligent
indicator.

Confidential
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Food safety. All ingredients are authorized RE : 450/2009 

• Chicken release volatile compounds during their spoilage.
• Freshness ink is based on suitable reactive compounds to interact with these

metabolites.
• Metallic salts – Sulphide compounds determine a progressive color change

(transparent to grey).
• Storage conditions and degree of freshness set color change reaction rate.
• EFSA favorable opinion.

Confidential
Until December 31, 9999
Kao Chimigraf

How it works



How it works – Freshcode Video
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• Very low price compared to huge benefits. 

• Between 20 and 50 times CHEAPER than other indicators. 

PRICE < 0,01€ /INDICATOR

Kao Chimigraf Retailers Producers Consumers

• New market with 
rapid growth. 

• Market niche with    
few competitors. 

• Profitable business.
• Solution provider.

• Increase in sales. 
• All food sold is 

fresh.
• Food safety 

controls. 
• Better monitoring 

of suppliers. 

• Guarantees 
product quality and 
freshness.

• Increase demand.
• EFSA favourable 

opinion.

• Extends 
consumption 
period.

• Promote food 
waste reduction. 

• Improves food 
safety.

• Monitors quality.

Value Chain

Confidential
Until December 31, 9999
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Sensopack 2010 - 2013
INNPACTO Ministerio de Ciencia e Innovación, participating ITENE, MAYAVA INM and CHIMIGRAF. 

PATENT WO/2015/104399

Food freshness indicator ink and method for the manufacture of a food freshness indicator ink. 

Freshbel 2014 - 2016
RETOS COLABORACION  Ministerio de Economía y Competitividad, 
participating ITENE, DORGRAF and CHIMIGRAF

BUSINESS PLAN

SME Instrument Fase I 2015 - 2016
European Commision, participating ITENE and CHIMIGRAF.

EFSA FAVOURABLE OPINION.  

SME Instrument Fase II 2016
European Commision, participating ITENE and CHIMIGRAF.

TRADEMARK REGISTERED, FDA APROVAL ON GOING, 
FIRST INDUSTRIAL TESTS. FRESHCODE 

2018

A bit of history – Project phases

Confidential
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Industrial pilot trials with poultry producer + retailers

• Producer 1+ Retailer 1 & Producer 2 + Retailer 2.

• Still pending new trial tests with Producer 2 + Retailer 2 in 2018.

Main achievements at SME Phase II

Confidential
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Main achievements at SME Phase II



Press
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Exhibitions
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Red meat

Fish

Fruits & Vegetables

Other food uses
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KAO Chimigraf, S.L.U. Pol. Ind. Can Jardí, C/ Carcassí, 6-8, 08191 – Rubí BARCELONA

SERGIO SEGUÍ (BDM – FRESHCODE)
Tel. +34 93.586.20.40
Fax +34 93.588.56.77
info@freshcodelabel.com

www.freshcodelabel.com
Confidential
Until December 31, 9999
Kao Chimigraf
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Bruno Romero

Application engineer HP 3D Printing Iberia

HP INC.
www8.hp.com/es/es/printers/3d-printers.html



MJF: From Pixel to 
Voxel

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.

Bruno Romero
Iberia 3D-Printing Applications 
Engineer





MJF: First level of Voxel 
Control



FusedFused
Fused

Material 
Management

Voxel Temperature 
Control

Energy delivery

HP Jet Fusion 3D Printing Process

Printing Systems

1

Fused

2 3 4

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.26
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Software and Plugins
Job preparation and submission

HP Jet Fusion 3D Build Unit

Command Center
Printer management

HP Jet Fusion 3D Printer

© Copyright 2018 HP Development Company, L.P.  The information contained herein is subject to change without notice.29

HP Jet Fusion 3D Printing Solution

HP Jet Fusion 3D Processing Station



FusedFused
Fused

Material 
Management

Voxel Temperature 
Control

Energy delivery

HP Jet Fusion 3D Printing Process

Printing Systems

1

Fused

2 3 4

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.30



Printing Systems
Printhead and Agents

Printhead Agents

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.31



FusedFused
Fused

Material 
Management

Voxel Temperature 
Control

Energy deliveryPrinting Systems

1

Fused

2 3 4

Energy delivery

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.32



Energy Delivery

Top lamps
Fusing 

lamps

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.33



900 points of real time control Closed - Loop Systems, layer by layer

Heat Power Control

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.34



Voxel Energy  Control 
Calculation 

Powder 

Bed
IR Image

Average white & 

black zone 

temperatures
Combine Image Zones with IR 

image to create average white 

& Black zone temperatures 

with thresholds algorithm

Map Summation

FA/DA Printing 

Fusing 

Carriage 
Lamp PWM

Apply Part Shelling Rules

Temp Controller

(Energy calculations) 

Tpart_ref

Alternate: White before 

print, then Black

J/mm2

Drops/voxel

COOLING & 

FEATURE

EQUALIZATIO

N

Thermal

Bleed

Control

HEATING

Top Layer

Temperature

Control

Overhead Lamps
12X

Overlay Part image 
and hardware Into 
Zones at IR sensor 
resolution 
(includes zones for supplies, 

print zones and remainder)

12X228 channels (12 black, 12 white, average bucket white, average bucket black, supply front and back) 

Fusing Carriage 

Lamp calibration

(per job) 

Part Layer Image

Layer n
Convolve with xy-Guassian

mask & weight by w%

Layer n-1 
weight by (1-w)%

Thermal 

Convolution

Part Area Temp Feed back

3D Metadata

(includes distance metrics in 
xy-plane, xyz)

J/mm2

-
+

Absolute IR Sensor 

calibration with black body 

emitter on printing carriage
(during job) 

Temp. and/or 

Power Master 

curves

Voxel Temperature Control

Predictive system

Low IR camera resolution

Real-time control system

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.35



Fused Area Control

Energy

Pattern

Heat 

signature

White powder temperature < melt

Selectivity

The more energy we put into black, the more energy 

goes into the white.

IR spectrum

Visible spectrum

Differential energy 
absorbed is 
achieved by 
differential IR 
absorptivity.

Part temperature  > melt 

200

190

180

170

160

150

140

130

120

1 10

100

˚C

36 © Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.



Superior Material density
Comparison of apparent densities between HP 3D HR PA 12 and powder-based technologies

HP 3D High Reusability PA 

12: 

1.01 g/cm3*

IM PA 12: 

1.01 g/cm3*

SLS PA 12: 

0.90-0.95 g/cm3*

1.00 g/cm30.95 g/cm30.90 g/cm3

NOTE: Measured by ASTM D792 

HP 3D HR PA 12 - Porosity: 

0.5% 

SLS PA 12 - Porosity: 5.3% 

© Copyright 2018 HP Development Company, L.P.  The information contained herein is subject to change without notice.

HIGH REUSABILITY: HP Jet Fusion 3D print solution with HP 3D High Reusability PA 12 has the highest post-production surplus powder reusability with 80% reusability vs any other powder based 3D printing technology using PA 12 

material. Consistent performance with only 20% powder refresh rate.



MJF: Second level of Voxel 
Control



Printing Systems
Printhead and Agents

Printhead Agents

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.39



Printing 3D Color
How the HP bright fusing agent works

A
B

S
O

R
P

T
IV

I
T

Y
Original HP Jet Fusion Fusing 
Agent

WAVELENGTH OF LIGHT 
( ~ color)

Ultra-violet (UV) Visible Infra-red (IR)

HP Bright Fusing 
Agent

40 © Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.



Printing 3D Color
Maintaining Mechanical Properties

41 © Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.

CORE

Fusing Agent
Primery Fused Region

MANTLE

Prepare for color layer

CRUST

Primary Color Region
Fused



Consumer goods
Artwork / collectibles / jewelry

Personalized 
prosthetics

Color presentation 

models

Labels

Healthcare 

anatomic models

Color jigs 

and fixtures

Printing 3D Color

42

Jet Fusion 500 Series

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.

(1) Based on internal and third-party testing for HP Jet Fusion 580 and 540 3D Printers, printing time is a fraction of the time of the printing times of comparable plastic fused deposition modeling (FDM), stereolithography (SLA), and material jetting solutions from 

$20,000 USD to $120,000 USD on market as of June, 2017. Testing variables for the HP Jet Fusion 580 3D Printer: Part quantity: 1 full build chamber of parts from HP Jet Fusion 3D at 10% of packing density versus same number of parts on above-mentioned 

competitive devices; Part size: 30 cm3; Layer thickness: .08 mm/0.003 inches. Competitor testing variables are comparable.

Data courtesy of Phoenix Children's Hospital: Heart of Jemma and Dr. Louis Ferreira, PhD, Surgical 
Mechatronics Lab

Produce functional parts  in full color, black or white 

in a fraction of the time

- with voxel control -



MJF: Next level control



Future advantage - Volumetric pixel (Voxel)

Microns

Microns

Microns

Printed 
conductors

Printed strain gauge for load 
sensing

New rack

Worn rack

Color

Texture

Mechanical properties

Electrical properties

Optical properties

And more

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.

Voxel control to drive radical changes 

in 3D printed use cases

Functional color parts:

Printed wear indicators

Control properties of an

HP 3D printed part at a voxel level

44



Applications and trends



Trends

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.46

Parts ProvidersMachineryHealthcare Automotive
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Thank 

you!
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Marc Crescenti

Enginyer R&D en Disseny

per a la Fabricació Additiva

EURECAT
@eurecat_events | @eurecat_news



Fabricació Additiva 
Nous reptes en disseny i materials

Marc Crescenti
Enginyer RD en DfAM



Fabricació additiva: nous reptes en disseny i materials

Geometria Materials

Prestacions
Resistència

Rigidesa
Transferència de calor

Pes
...



Fabricació additiva: nous reptes en disseny i materials

Geometria Materials

Prestacions
Resistència

Rigidesa
Transferència de calor

Pes
...



Fabricació additiva: nous reptes en disseny i materials



Fabricació additiva: nous reptes en disseny i materials



Fabricació additiva: nous reptes en disseny i materials

Repte
Generar geometries 
altament complexes

Materials

Prestacions
Resistència

Rigidesa
Transferència de calor

Pes
...



Fabricació additiva: nous reptes en disseny i materials

Disseny generatiu
En el disseny generatiu la geometria es genera de manera automàtica mitjançant algoritmes en funció d’unes
entrades especificades per l’usuari.



Fabricació additiva: nous reptes en disseny i materials

Disseny generatiu



Fabricació additiva: nous reptes en disseny i materials

Disseny generatiu Optimització topològica

Optimització 
topològica

Càrregues i 
condicions de 

contorn

Materials

Objectiu i 
restriccions

Espai de 
disseny

Geometria 
optimitzada



Fabricació additiva: nous reptes en disseny i materials

Disseny generatiu Optimització topològica

Enginyeria de detall + loops de 
disseny i simulació



Fabricació additiva: nous reptes en disseny i materials

Disseny generatiu Optimització topològicaMulti-escala
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Disseny generatiu Optimització topològicaMulti-escala
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Procés de disseny tradicional

Especificacions Disseny CAD
Simulació per 

elements finits
Disseny final

Iteracions de disseny
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Amb disseny generatiu + AM

Especificacions
Espai de 
disseny

Optimització 
topològica

Disseny de 
detall

Simulacions 
per EF

Disseny final

Iteracions de disseny

Disseny conceptual Disseny de detall
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Geometria Materials

Prestacions
Resistència

Rigidesa
Transferència de calor

Pes
...
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Composite
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Fabricació additiva: nous reptes en disseny i materials

+ Lleugeresa

+ Prestacions
+ Acceleració
+ Autonomia

- Consum d’energia
- Costos
- Emissions de CO2
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Geometria

Repte
Materials de 

molt altes 
prestacions

Prestacions
Resistència

Rigidesa
Transferència de calor

Pes
...
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Fabricació additiva: nous reptes en disseny i materials

1. Design a part 
containing tubular 
cavities inside

2. Manufacture this part 
using an Additive 
Manufacturing technology

3. Inject continuous 
fibres and thermoset 
resin inside the 
tubular cavities

4. Cure the thermoset resin, 
which acts as a mechanical 
interface between the fibres 
and the 3D printed part

Continuous Fibre Injection Process (CFIP)
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Avantatge 1: Fibres en totes les direccions
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Avantatge 2: Gran varietat de materials
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Avantatge 3: Prestacions mecàniques molt elevades
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Avantatge 4: Estructures grans (integral joining)
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Avantatge 4: Estructures grans (integral joining)
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Case study: anella HP
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Case study: anella HP
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Case study: sporting goods
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Moha.mash@eurecat.org

Future Industry Congress – 27th November 2018 – Barcelona, Spain

What is Eurecat?

EURECAT

R&D System

Public Research 

Organizations

+

Universities

Productive 
System

Companies

Value generationKnowledge 

generation

Applied research 
and 

technological 
development

MISSION: To promote competitiveness of companies and society through 
applied research, innovation and knowledge transfer. 

VISION: To become the reference point in industrial research and knowledge 
transference in our innovation system

We support the companies throughout the innovation process from concept till  product development and its industrialization



Moha.mash@eurecat.org

Functional Printing & Embedded Devices Unit

11

Photonic devices. EL, 
OPV and HyLEDs. 
From research till 

product integration, 
throughout innovation 

and development.

Photonics

Development of 
functional electronics 

custom made for 
smart products. 

Hybrid electronics. 3D 
functional printing

Smart EngineeringPrinted Electronics

2 4

Lab Tech

Printed components (R, C, L), 
RFID Antennas, Printed 

sensors. Hybrid electronics 
(interconnection, Pick & 

place), Stretchable
electronics.

Wide range of specific 
equipment for 

analysis of samples. 
Facilities for scale-up

and pre-series
printing services.

3

Future Industry Congress – 27th November 2018 – Barcelona, Spain
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“3D Printing” or “Printing on 3D”? 

Moha.mash@eurecat.org

Fabrication of 3D object using additive 
manufacturing

Printing of 2D patterns on 3D objects 
using additive manufacturing

Future Industry Congress – 27th November 2018 – Barcelona, Spain
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Persistence of Memory

1931 by Salvador Dali

“Hard or soft, 
what difference does it make! 
As long as they tell time accurately”:
Dali (1931)

“On 2D or 3D objects, 
what difference does it make! 
As long as they are functional”:
Eurecat (27th November 2018)

MANY!!

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Approaches

Moha.mash@eurecat.org

1.  Print directly on 3D objects

Voxel8

Neotech AMT

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Applications

Moha.mash@eurecat.org

• Structural Health Monitoring of Airplane 
• Temperature monitoring of power dissipaters
• Strain/temperature characterization of batteries
• …

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Approaches

Moha.mash@eurecat.org

2. Print on 2D flat objects, and thermoform it

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Applications

Moha.mash@eurecat.org

In-Mold Electronics: Fabrication of 3D plastic objects decorated with functional surface electronics

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Outline

www.eurecat.org

Introduction 

3D Printing Electronics approaches/applications

Printing on 3D Objects

Integrated robotic platform

Printing unit

Robotic unit

Control unit

Demonstrators

Thermoforming Solutions

Process flow

Demonstrators



Printing on 3D objects – Integrated Robotic Platform

Moha.mash@eurecat.org

Development of a integrated robotic platform for printing functional inks (electronic sensors and/or conductive 
interconnections) on rigid 3D objects of different materials such as metal, composites, ceramics, etc.

Future Industry Congress – 27th November 2018 – Barcelona, Spain

Printing Unit Robotic Unit

Control Unit



Printing technologies

Moha.mash@eurecat.org

1. Clean room processes (e.g. photolithography)
• High resolution, High performance devices (for TFT fabrication)
• Mask-based, Subtractive process, complex process

 High-end applications where performance and miniaturization play important role

2.   Conventional analog printing (flexography, gravure, offset, screen)
• Graphic art newspaper (High throughput), Mass printing 
• Mask-based (screen, plates, cylinders)

3.   Digital Printing (Inkjet, Aerosol Jet, Superfine Jet)
• Mask-less, direct-write, non-contact (no pressure to substrate)
• Low resolution 

 Low-end applications where large-area, flexibility and low costs are important

 Low-resolution and non-contact applications  printing on 3D objects

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Ultrasonic spraycoating

Moha.mash@eurecat.org

The functional fluid or ink is atomized at the nozzle 
of the spray head, which generates a continuous flow 
of droplets

• Digital printing (From Sono-tek corporation)
• Ultrasonic spray technology
• Pressurized air to break up liquid into droplets
• Assemble nozzles 
• Adapts easily to robot for 3D free-form surfaces

Future Industry Congress – 27th November 2018 – Barcelona, Spain

Video source: http://www.sono-tek.com/

Possibility of assembling the nozzle on a CNC machine (large area 2D) or Robot arm (3D movement) 



Printing Platform: Nozzle

Moha.mash@eurecat.org

Different resonant frequencies indicating the median droplet size

1. Accumist

Spray pattern adjustable 
1.78 – 25 mm

Very defined lines 
0.5mm (High resolution)

• Low velocity mist of atomized spray 
• Minimal waste
• Wide range of delivery rates from 1-100 ml/hour
• Self-cleaning ultrasonic nozzle prevents clogging
• Adapts easily to robotic control

2. Picomist

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Printing on 3D objects – Integrated Robotic Platform

Moha.mash@eurecat.org

Development of a integrated robotic platform for printing functional inks (electronic sensors and/or conductive 
interconnections) on rigid 3D objects of different materials such as metal, composites, ceramics, etc.

Future Industry Congress – 27th November 2018 – Barcelona, Spain

Printing Unit Robotic Unit

Control Unit



Robotic Platform: ABB 6660-205 1.9

Moha.mash@eurecat.org

Robot Arm: 

• Flexible enough for necessary movement in 3 directions
• Freedom grade : 6
• Movement precision: 0,5 mm 
• Sufficient dynamic to tolerate the weight of print head and accessories

Key Factors for controlling: 

• Print height
• Ink spraying control
• Substrate/Ink treatment
• Real time quality control

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Printing on 3D objects – Integrated Robotic Platform

Moha.mash@eurecat.org

Development of a integrated robotic platform for printing functional inks (electronic sensors and/or conductive 
interconnections) on rigid 3D objects of different materials such as metal, composites, ceramics, etc.

Future Industry Congress – 27th November 2018 – Barcelona, Spain

Printing Unit Robotic Unit

Control Unit



Control unit for Printing Platform

Moha.mash@eurecat.org

ALIGN Platform

• Flow rate
• Air pressure
• Nozzle power
• Initiate/Stop spraying by means of a simple trigger on/off signal 
• Easier integration and experimental tuning

Liquid Delivery

• Syringe pump system
• 50µl up to 60ml syringe 
• Assures an steady flow to the nozzle
• Directly communicates with the Align platform
• Communicates directly to PC (optional)

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Control Unit: Print Head assembled on robot

Moha.mash@eurecat.org

Nozzle holder

Mounting bracket

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Control Unit: Print Head assembled on robot

Moha.mash@eurecat.org

Distance sensor

Wenglor CP24MHT80

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Control Unit: Print Head assembled on robot

Moha.mash@eurecat.org

In-Sight 7000 COGNEX Intelligent camera 

Coaxial RT-CAS2-00-070-X-R Illuminating element

Quality control Unit

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Control Unit: Print Head assembled on robot

Moha.mash@eurecat.org

Powerline LC Honle

UV Curing system

Future Industry Congress – 27th November 2018 – Barcelona, Spain



Control Unit: Print Head assembled on robot

Moha.mash@eurecat.org

Future Industry Congress – 27th November 2018 – Barcelona, Spain



3D Design: CAM software

Moha.mash@eurecat.org

WinPC-NC LinuxCNC

Future Industry Congress – 27th November 2018 – Barcelona, Spain
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2D surface PET

Future Industry Congress – 27th November 2018 – Barcelona, Spain

Demonstrators
Printed Strain gauge sensors

3D surface 

Carbon Composite 

3D surface PC
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Demonstrator 1 – Touch pad sensors

Moha.mash@eurecat.org

Future Industry Congress – 27th November 2018 – Barcelona, Spain

3 films:
• PETG
• PC
• PVC

Graphic
printing

Functional
printing

Thermo-
forming



Demonstrator 2 – Simon Game

Moha.mash@eurecat.org

Future Industry Congress – 27th November 2018 – Barcelona, Spain

2016 – printed on T-shirt

Presented in LOPEC



Thanks for your attention!

Mohammad Mashayekhi   (Moha.mash@eurecat.org)

Eurecat Technology Centre, Mataro, Spain

Functional Printing & Embedded Devices Unit 

www.eurecat.org
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