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Challenges of new Finishing/Coating/Printing 
technology systems 

upwinding cooling stenter laminating Coating head winding 

 Coating   Laminating   Curing 

Solvent based systems         Water based systems        100% systems 
 

       
 

                                                                                   
                                                  

Shift to Powder   Hot melt   

The change from Wet to Dry 

Novel	
  
Coa<ng	
  
Technologies	
  

Magnetron	
  spuDering	
  

Hot	
  Melt	
  

Plasma	
  Technology	
  

UV	
  -­‐	
  coa;ng	
  

Digital	
  technology	
  

I. UV-curable Formulations 
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Basic	
  Components	
  

Basic	
  
Components	
  

UV-­‐
formula<ons	
  

100%	
  

Waterborne	
  

Radia<on	
  
source	
  

Ga-­‐,	
  Fe-­‐	
  Hg	
  doped	
  bulbs	
  

LED	
  

EB	
  

Radia<on	
  
condi<ons	
  

Exposure	
  Time	
  

Distance	
  to	
  tex<le	
  …	
  

Liquid UV-coatings 

oligomer 

monomer 

photoinitiator 

additives 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  100	
  %	
  UV-­‐system	
  

• 	
  Most	
  important	
  group	
  

• 	
  Monomer	
  diluent	
  

• 	
  Liquid	
  
• 	
  No	
  solvent/water	
  (no	
  drying)	
  

• 	
  Formulation	
  (oligomer	
  …)	
  

• 	
  UV-­‐LED	
  Fixation	
  

100%	
  UV-­‐formulation	
  

water 

2-­‐systems	
  

Waterborne	
  	
  UV-­‐system	
  

• 	
  Waterborne	
  dispersion	
  

• 	
  Mainly	
  without	
  monomer	
  

• 	
  Thickener	
  (Important	
  !)	
  

• 	
  Water	
  evaporation	
  -­‐	
  (IR)	
  drying	
  

• 	
  UV-­‐LED	
  fixation	
  

Waterborne	
  UV-­‐formulation	
  
	
  

Hydrophobic UV-curable Coatings 

	
  
Reference	
  

	
  
Result	
  of	
  1	
  wash	
  process	
  

	
  
Result	
  of	
  10	
  wash	
  

processes	
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Environmental	
  friendly	
  and	
  Durable	
  Oil	
  and	
  water	
  repellence	
  
finish	
  on	
  Technical	
  Tex<les	
  

II. Digital Finishing -Coating 
Technologies

 

GIS Operating System 

5 Global Inkjet Systems © 2006/13 

We  start  with  the  printhead  the  customer  has  selected… 

…which  lets  us  jet  ink 

Printheads 

Analog  
vs 

Digital 
Finishing/

Coating 
Technologies 

 The Right Choice The Kodak moment 

Crea%vity	
  meets	
  
Innova%ons	
  

From	
  Ideas	
  	
  to	
  Industrial	
  Produc<vity	
  

DIGITAL TECHNOLOGIES
IS MORE THAN PRINTING!

New developments
Functional inks
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WHY 
DIGITAL

Technologies
For Coating 

DP	
  FINISHING-­‐COATING	
  HP Latex 3000 Printer – 24/7 Production  
A new economic equation 

Up to 
 
 
Euro rolls/day 
250  

No minimum required No stock No waste No set-up cost (A
 E

ur
o 

ro
ll 

is
 e

qu
al

 to
 5

,3
m

2 ) 

Digital	
  micro-­‐disposal	
  of	
  	
  
func<onal	
  inks	
  	
  

•  Full	
  coverage	
  -­‐	
  func<onaliza<on	
  
•  Local	
  or	
  paDerning	
  func<onaliza<on	
  

Actual	
  projects:	
  
Surface-­‐engineering	
  
	
  
-­‐  Superhydrophobic	
  inks	
  
-­‐  An<sta<c	
  inks	
  
-­‐  AM-­‐inks	
  
	
  	
  	
  (non-­‐migra<ng	
  QUAT’s)	
  

The change is clear:  
from analog to digital 

State-­‐of-­‐the-­‐art	
  of	
  Digital	
  
Technologies	
  

>	
  4000	
  
	
  m2/h	
  

170-­‐450	
  
	
  m2/h	
  

10-­‐50	
  
m2/h	
  

50-­‐75	
  
m2/h	
  

Digital	
  Tex;le	
  Printer	
  Segments	
  

Standard	
   Mid-­‐Range	
   High	
  Speed	
   Extreme	
  Speed	
  

Mul<-­‐pass	
   Single	
  pass	
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Actual DP-printers 

Waterborne inks 

 Working width: 1,6 – 2,2 – 3,2 m 

Solvent printers  

 Working width up to 5 m 

Super width format printer 

 Printing width: 12 m 

Tex<le:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Fabric	
  -­‐	
  Yarn	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Surface	
  engineering	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  	
  

Waterborne	
  
	
  	
  	
  	
  	
  inks	
  

UV-­‐curable	
  
	
  	
  	
  	
  	
  	
  inks	
  

Waterborne	
  
	
  	
  	
  	
  	
  	
  	
  	
  inks	
  

Digital	
  
FINISHING	
  -­‐	
  COATING	
  

Weakness	
  of	
  Digital-­‐finishing	
  
Technology	
  

	
  Unknow	
  Technology	
  	
  

NO	
  commercial	
  functional	
  inkjet	
  inks	
  
available!	
  

Minimal	
  needed	
  
The	
  minimal	
  amount	
  jetted	
  on	
  the	
  
substrate	
  could	
  not	
  be	
  sufficient	
  to	
  
obtain	
  the	
  desired,	
  durable	
  effects	
  !	
  

Low	
  	
  speed	
  versus	
  high	
  speed	
  
printheads	
  

1-­‐2	
  l/	
  
100	
  m2	
  

0,05	
  l/kg	
  
(average)	
  

Piezo	
  
4	
  pl	
   30-­‐60	
  l/

100	
  m2	
  

1,5-­‐2	
  l/kg	
  
(average)	
  

Piezo	
  
120	
  pl	
  	
  

Digital	
  Prin<ng	
  versus	
  Digital	
  Coa<ng	
  
PRINTING	
   Resolu<on	
  (greyscale	
  print	
  heads…)	
  

Image	
  quality	
  

Colour	
  buildup	
  

Gamut	
  

Fastness	
  (rub,	
  wash	
  …)	
  -­‐	
  durablity	
  proper<es	
  …	
  

COATING	
   Quan<ty	
  of	
  func<onal	
  product	
  
Full	
  coverage	
  –	
  localised/paterned	
  deposi<on	
  

Fastness	
  –	
  durability	
  proper<es	
  

Target	
  Func<onality	
  

Functional	
  inkjet	
  inks	
  

Op<mal	
  jehng	
  
Performance	
  

Op<mal	
  fit	
  for	
  
end-­‐use	
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Efficiency	
   Durability	
  

CHALLENGE! GIS Operating System 

5 Global Inkjet Systems © 2006/13 

We  start  with  the  printhead  the  customer  has  selected… 

…which  lets  us  jet  ink 

Printheads 

Which let us jet  
functional inks? 

Piezo printhead 

Waterborne	
  inks	
  

Kyocera	
  

Seiko	
  

Dima<x	
  

RicoH	
  

…	
  

UV-­‐curable	
  inks	
  

Xaar	
  

Konica	
  

Seiko	
  

Spectra	
  

…	
  

GIS Operating System 
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We  start  with  the  printhead  the  customer  has  selected… 

…which  lets  us  jet  ink 

Printheads 

High	
  Speed	
  Piezo-­‐Printheads	
   Development	
  of	
  inkjet	
  Piezo	
  
Printheads	
  

	
  	
  	
  	
  	
  	
  	
  The	
  firing	
  frequency	
  is	
  being	
  increasing	
  to	
  
speed	
  up	
  printer	
  speed	
  (8	
  to	
  >	
  30	
  kHz)	
  

	
  	
  	
  	
  	
  	
  	
  	
  New	
  heads	
  required	
  higher	
  viscosity	
  inks	
  
(moved	
  from	
  3	
  to	
  	
  >	
  12	
  mPas)	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  Jet	
  volume	
  is	
  increasing	
  (4	
  pl	
  up	
  to	
  150	
  pl)	
  	
  

	
  	
  	
  	
  Print	
  heads	
  available	
  for	
  UV-­‐curable	
  	
  inks	
  

Func<onal	
  Ink	
  Challenges	
  

Higher	
  	
  
Viscosity	
  

Broader	
  choice	
  of	
  ingredients	
  

Higher	
  Firing	
  
Frequencies	
  

More	
  jet	
  volume	
  	
  

Adapted	
  Rheology	
  –	
  Shear	
  thinning	
  

Substrate	
  

Nozzle	
  

12	
  mPas	
  	
  

Dot	
  in	
  ejec%on	
  	
  

Ejected	
  dots	
  	
  

	
  Phase	
  1	
  	
  

	
  Phase	
  	
  22	
  	
  

Phase	
  3	
  	
  

7	
  	
  mPas	
  

12	
  mPas	
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Scanning XY 
ONE PASS OR TWO PASS? Scanning XY 

• One pass printing 
– High productivity 

• Multipass printing 
– Passing two or more times over the same line of image data 
– Typically 2 different nozzles print on the same line 

Global Inkjet Systems © 2006/13 19 

One	
  pass:	
  
	
  -­‐	
  High	
  produc<vity	
  

Two	
  pass:	
  
	
  -­‐	
  Passing	
  two	
  <mes	
  over	
  the	
  same	
  line	
  
	
  -­‐	
  Typically	
  2	
  different	
  nozzles	
  print	
  on	
  the	
  same	
  line	
  
	
  -­‐	
  Deposi<on	
  of	
  more	
  volume	
  (or	
  product)	
  !	
  

It all about 
CHEMISTRY 

Development of Functional DP-inks 
 
 
 
 
 
 
 

It all about Nano- CHEMISTRY ! 

Designing of DIGITAL 
Functional inks

Host-­‐system	
  
Func%onal	
  chemical,	
  	
  

Humectants,	
  
Surfactants,	
  Water	
  

Rheology	
  Modifier	
  
Thioxotropic	
  Thickener	
  

Adjusts	
  Viscosity	
  

Host-­‐system	
  
PHOTO-­‐INITIATOR	
  
Func%onal	
  chemical,	
  	
  

O2-­‐inhibitor,	
  …	
  

Rheology	
  modifier/
carrier	
  

(Monomer)	
  

Waterborne	
  formula<on 	
   	
   	
   	
  UV	
  Curable	
  -­‐formula<on	
  

Development	
  of	
  inkjet	
  inks	
  for	
  Tex%le	
  
(waterborne	
  –	
  UV-­‐inks	
  (100%)	
  

Ink	
  –	
  media	
  interac<on	
  
• Wehng	
  
• Adhesion	
  

Ink	
  –	
  Printhead	
  interac<on	
  
• Jehng	
  reliability	
  

Ink	
  –	
  Curing	
  device	
  interac<on	
  
• Op<mal	
  curing	
  

   Digital Finishes/Coating 

H20-­‐
based	
  

UV-­‐
based	
  

• Hydro/
oleophobic	
  

• Chromic	
  sensors	
  
• AM	
  
• An<sta<c	
  …	
  

• Layer-­‐on-­‐layer	
  
• Transparent	
  
layers	
  …	
  TO

P
O
CH

EM
IC
A
l	
  

En
gi
ne

er
in
g	
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HoGent	
  

Scien<fic	
  partners:	
  	
  

Project	
  leader	
  

www.ipa.fraunhofer.de	
   www.icf-­‐denkendorf.de	
  

	
  
Or	
  pirate	
  products?	
  

	
  	
  	
  	
  IR-INVISIBLE INKS 
Anticounterfeiting – Tracking - Tracing 

	
  	
  	
  	
  IR-INVISIBLE INKS 
Anticounterfeiting – Tracking - Tracing 

WHVWRSQDPH

2SGUDFKWJHYH
U

LQFRGH

YRVNHQVODDQ����
�����*HQW

2UJDQLVDWLH +R*HQW

9RVNHQVODDQ����
�����*HQW
0\UpQH�9DQGHUKRHYHQ

$SSDUDDW W�����

2SGUDFKW RSQDPH�XLWJHYRHUG�ELM�,3$�)UDXQKRIHU

������� 6WDQGDDUG����/HQV�6HULHQU��

7HVWHU

%HHOGEHVWDQG
HQ�

'DWXP�

7LMG�
%HVWDQG�

����������

�������
RSQDPH�IUDXQKRIHU���EPW

(PLVVLHJUDDG�

5HIO��7HPS��>�&@�

����

����

3DJLQD ���

	
  	
  	
  	
  	
  Hea<ng	
  +	
  IR-­‐camera	
  	
  	
  	
  	
  	
  	
  	
   	
   	
   	
   	
   	
   	
  Visible	
  light	
  	
  

Invisible	
  UV	
  inkjet	
  inks	
  

INCODE	
  
	
  
Invisible	
  inks	
  
	
  
(visible	
  with	
  UV)	
  
	
  
•  Waterborne	
  
•  UV-­‐curable	
  
(100%)	
  

You	
  art	
  the	
  print,	
  we	
  print	
  the	
  art	
  

Pictures	
  HP	
  

Playing	
  with	
  UV-­‐inks	
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Crea<ve	
  Func<onality	
  :	
  	
  
DP-­‐chromic	
  sensors	
  (pollu<ng	
  gases)	
  

HYDROPH0BIC	
  inkjet	
  inks	
  

Non-­‐treated	
  PES	
  fabric 	
  Digital	
  treated	
  PES	
  fabric	
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GA 315497 
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Oil and water repellence finish  

on Technical Textiles 
 

Ilse Garez, Tom van Hove, Frank Godefroidt 
University College Gent – Belgium 
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Goals 

Expectations 
Prior Experience 

Brand reputation 

Trends 

Social Changes 

.DP-­‐Coa<ng	
  
UV	
  (100%)	
  

Digital	
  
Coa<ngs	
  

New	
  
Possibili<es	
  

UV-­‐
coa<ngs	
  Finishing/Coa<ng	
  

Layer-­‐on-­‐layer	
  
•  Flexility/versa<lity	
  -­‐>	
  Layer-­‐on-­‐layer	
  coa<ng	
  
•  Different	
  thickeness/add-­‐on	
  1-­‐12	
  g/m2	
  

•  Design	
  Coa<ngs	
  –	
  dedicated	
  places	
  
•  Coa<ng	
  on	
  thermosensi<ve	
  substrates	
  (PP,	
  PE)	
  

possible	
  
•  Economic/ecologic	
  advantages	
  (no	
  VOCs)	
  

	
  
	
  
	
  

Digital Jets 
UV-sources-LEDs 

other curing systems 
Source:	
  Digitex	
  

(TenCate)	
  
Goals 

Expectations 
Prior Experience 

Brand reputation 

Trends 

Social Changes 

Thanks	
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