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DIGITAL	
  TECHNOLOGIES:	
  
	
  a	
  Step	
  forward	
  for	
  CreaKve	
  TexKle	
  

NEEDS OF THE TEXTILE INDUSTRY 
DEVELOPMENTS	
  -­‐	
  INNOVATIONS	
  

AN	
   OVERALL	
   APPROACH	
   TO	
   THE	
   NEEDS	
   OF	
   TEXTILE	
   INDUSTRY	
  
DEMANDING	
  FOR	
  CHANGING	
  PRODUCTION	
  STRATEGIES	
  
	
  

	
  	
  	
  -­‐	
  FLEXIBLE,	
  VERSATILE	
  PRODUCTION	
  
	
  	
  	
  -­‐	
  SHORTER	
  RUN	
  LENGTHS	
  (OFTEN	
  <	
  100	
  m)	
  	
  	
  	
  	
  	
  
	
  	
  	
  -­‐	
  INTEGRATION	
  OF	
  MANUFACTURING	
  PROCESSES	
  –	
  NEW	
  BUSINESS	
  MODELS	
  
	
  	
  	
  -­‐	
  CHEAPER	
  COSTS	
  (TOTAL	
  COST)	
  
	
  	
  	
  -­‐	
  REDUCED	
  STOCKS	
  
	
  	
  	
  -­‐	
  MASS	
  CUSTIMIZATION	
  	
  &	
  PERSONALIZATION	
  
 

 

 

 
  

GROWING DEMAND FOR TEXTILE PRODUCED 
USING SUSTAINABLE OPERATIONS AND FOR 
PRODUCING PRODUCTS CLOSER TO THE MARKET 

Strengthening	
  compe??veness	
  

Cost	
  Efficient	
  

Flexible	
  	
  

DP-
PRINTING 

Photographic 

Unlimited use of  colour 

Engineered 

Diminutive 

Digital effect 

Materiality 

SNAILTEX	
  TEXTILE	
  
Self	
  adhesive	
  tex?le	
  	
  

Hard	
  substrates	
  
(removable,	
  printable,	
  re-­‐using)	
  

Interior	
  Design	
  or	
  CreaKvity	
  without	
  
FronKers	
  

White walls during the day 

Colored during the evening 

Art fixed by snail-tex 

Can my curtain change 

from Transparant to opaque? 

Interior Design 

Air-purification/AM/self  cleaning  carpets 

Interior	
  Design	
  –	
  	
  
CreaKvity	
  without	
  FronKers 

 
Interior Design 

Carpets changing colours with light and/or temperature 

Smart	
  Wall	
  Covering	
  

Digital Inkjet Wall paper of Douglas Gordon by Maharam 

January 9, 2014 

Wall	
  
covering	
  
sensing/
cleaning	
  

atmospheric	
  
indoor	
  
pollu?on	
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Digital vs Analog 

FACTS	
  	
  
  European	
  interior	
  market	
  ca.	
  1	
  billion	
  m2	
  

Number	
  of	
  European	
  Screen	
  printers	
  is	
  decreasing	
  
at	
  an	
  alarming	
  rate	
  

  JAQUARD	
  WEAVING	
  is	
  sKll	
  the	
  most	
  used	
  
technology	
  for	
  high	
  cost	
  interieur	
  texKle	
  BUT	
  

	
  

  Stockage	
  of	
  dyed	
  yarns	
  imposes	
  a	
  (too)	
  high	
  cost	
  
Residual	
  stock	
  of	
  dyed	
  yarns	
  AND	
  	
  
 European	
  yarn	
  dyers	
  are	
  slowly	
  disappearing	
  

Some	
  Facts	
  

>	
  60%	
  of	
  all	
  producKon	
  is	
  in	
  India,	
  Bangladesh,	
  Pakistan,	
  	
  
Vietnam,	
  Thailand	
  and	
  Indonesia	
  

60%	
  of	
  all	
  consumpKon	
  is	
  in	
  EU,	
  China,	
  Japan	
  &	
  USA	
  

PotenKal	
  for	
  DP-­‐prinKng	
  is	
  40	
  billion	
  m2	
  	
  
Digital	
  PrinKng	
  accounts	
  for	
  only	
  1-­‐2%	
  

Traditional Analog Textile Printing by 
Fibre type 

52% 

18% 

12% 

14% 

3% 1% 

Cotton 

Polyester 

PES/Cell 

Rayon/viscose 

Silk/wool Nylon 

Textile Ink Jet Markets!

Traditional Markets! New Textile Markets!

Carpets/Tiles/!
Rugs!

Soft signage!
Flag/Banner!

Technical!
Textiles!

 
 

Ink Jet Printing Segmentation by Industry  
Textile Ink Jet Market  

Home 
Furnishing!

Apparel/!
Fashion!
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Why	
  Digital	
  Prin?ng	
  	
  
Interior	
  Tex?le?	
  

CreaKve	
  –	
  Designing	
  benefits	
  

Technical	
  &	
  Quality	
  benefits	
  (but	
  also	
  ‘issues’!)	
  	
  
	
  

Economical	
  and	
  ecological	
  issues	
  

CREATIVE	
  BENEFITS	
  

CreaKve	
  
benefits	
  	
  

Scale	
  –	
  Rapport	
  (less	
  limitaKons)	
  

MulKple	
  layers	
  /	
  more	
  colours	
  	
  

Tonal	
  work	
  

More	
  freedom	
  of	
  designs	
  

Watercolour	
  effects	
  

Photographic	
  images	
  

Fine	
  details	
  	
  

Technical	
  @	
  Quality	
  Benefits	
  

No	
  issues	
  with	
  ‘fit’	
  (i.e.	
  screen	
  mis-­‐alignment)	
  ...	
  
removes	
  a	
  major	
  quality	
  problem	
  
Fewer	
  design	
  compromises	
  re-­‐overlaps	
  &	
  fine	
  lines	
  

Less	
  ‘siding’	
  /	
  ‘edge-­‐to-­‐edge’	
  shading	
  issues	
  	
  

Sampling	
  –	
  proofing	
  –	
  industrial	
  run	
  on	
  same	
  
printer	
  

ALTERNATIVE MANUFACTURING 
KEY	
  ARGUMENTS:	
  
-­‐	
  Respond	
  to	
  individual	
  customer	
  requirements:	
  
	
   	
  	
  
	
  -­‐	
  Mass	
  customiza?on	
  
	
  -­‐	
  On-­‐Demand-­‐Delivery	
  
	
  -­‐	
  Time-­‐to-­‐the-­‐Market	
  (FAST	
  DECO)	
  

	
  
-­‐	
  Enable	
  processes	
  to	
  be	
  read	
  in	
  digitally	
  by	
  
linking	
  the	
  producKon	
  process	
  to	
  a	
  range	
  of	
  
customer	
  networks	
  through	
  the	
  internet.  
  

Digital	
  vs	
  Analog:	
  	
  
The	
  Economics	
  

Economics	
   Lower	
  design	
  originaKon	
  costs	
  versus	
  
higher	
  running	
  costs	
  
Digital	
  designs	
  sell	
  easier	
  	
  

Unique	
  designs	
  jusKfy	
  sales	
  price	
  

No	
  engraving	
  costs	
  

Digital	
  prinKng	
  cheaper	
  for	
  short-­‐runs	
  &	
  
high	
  colour	
  work	
  	
  
Screen	
  prinKng	
  cheaper	
  for	
  longer	
  runs	
  &	
  
simpler	
  designs	
  

!	
  

DP	
  is	
  sKll	
  a	
  ‘Niche’	
  BUT	
  Gap	
  is	
  closing	
  fast	
  ! 

The	
  change	
  is	
  clear:	
  	
  
from	
  analog	
  to	
  digital	
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Textile Printing Processes 

11 

Traditional vs Digital 

Traditional Textile Printing 

Original Design 

Scan/CAD 

Printing on Paper 

Seperation of Film 

Film Generation 

Screen Production 

Coloration 

Printing(Multi-Step) 

Steaming 

Washing 

Digital Textile Printing 

Original Design 

Scan/CAD 

Pretreatment of Fabric 

Printing(One-Step) 

Steaming 

Washing 

• Quick response capability 

• No screen usage 

• Eco-friendly processes 

• Happy Customers 

Happier Consumers 
Pretreatment of Fabric 

min. 
8 weeks 

max. 
2 days 

P
ro

ce
ss

 f
lo

w
 

Ecological	
  Benefits	
  of	
  DP	
  
PRINTING	
  

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 ) 

“RevoluKon	
  of	
  Copernican	
  proporKons” 

vs 

Wet 

Dry 

NEAR TERM OBJECTIVES HORIZON 2020  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  GREATER	
  RESOURCE	
  EFFICIENCY	
  

… But	
  the	
  Digital	
  Market	
  will	
  
grow	
  

Print	
  machines	
  become	
  faster	
  and	
  beoer	
  	
  

Inkjet	
  Ink	
  systems	
  become	
  cheaper	
  

Special	
  effect	
  inkjet	
  inks	
  are	
  developed	
  	
  

Designers	
  will	
  exploit	
  the	
  creaKve	
  freedom	
  	
  

0 

100.000 

200.000 

300.000 

400.000 

500.000 

600.000 

700.000 

Deco Fashion 

    2009       2012          2017 Source: PIRA 

DIGITAL	
  TEXTILE	
  PRINTING	
  MARKET	
  

m
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Basic Components 

RIP 

Hardware 

Inkjet inks 

Textile 

Create	
  your	
  own	
  iden?ty	
  

> 4000 
 m2/h 

170-450 
 m2/h 

10-50 
m2/h 

50-125 
m2/h 

Digital Textile Printer Segments 

Standard Mid-Range High Speed Extreme Speed 

DP-­‐printers	
  for	
  DP	
  inks	
  

Waterborne	
  inks	
  
	
  Working	
  width:	
  1,6	
  –	
  2,2	
  –	
  3,2	
  m	
  

Solvent	
  printers	
  	
  
	
  Working	
  width	
  up	
  to	
  5	
  m	
  

Super	
  width	
  format	
  printer	
  
	
  PrinKng	
  width:     	
  	
  12	
  m	
  !	
  	
  

(rolls	
  up	
  to	
  50	
  m)	
  

Inkjet	
  inks	
  

Ink jet fabric requirements 
for Direct DP (H20-based inks) 

Compa?ble	
  Inks/Fabrics	
  prepara?on	
  system	
  to	
  achieve	
  outstanding	
  
colour	
  performance	
  

Ink jet printing 
(Inks) Textile preparation Finishing 

CEL 

Silk/PA/WO 

PES 

CO, CO/PES & others  

Reactive 

Acid 

Disperse 

Pigment 

Yes 

Yes 

Yes 

No 
Yes  

(for high quality) 

Identical to  
traditional 

„ 

„ 

„ 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 

No 

Fixation 
Washing-off 

The	
  importance	
  of	
  DP-­‐inks	
  
THE	
  OBVIOUS	
  ONE:	
  
•  Colour	
  space	
  

THE	
  LOGICAL	
  ONE:	
  
• Price/l	
  

THE	
  FORGOTTEN	
  ONE:	
  	
  
•  RELIABILITY	
  OR	
  RUNABILITY	
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SPECIAL	
  	
  
CHEMICAL	
  PRETREATMENT	
   

PTP	
  –	
  Prepared	
  To	
  Print	
  

 STILL NEEDED 
IN MOST CASES 

Process	
  Flow	
  

ConvenKonal	
  
Pretreatment	
  

Specific	
  
pretreament	
  

(PTP)	
  
DP	
  PrinKng	
   Finishing	
  

EXTRA	
  STEP	
  !	
  

Drawbacks	
  
ReacKve	
  
inks	
  
(cellulosic)	
  

Light	
  fastness	
  problemaKc	
  

Complex	
  and	
  criKcal	
  pre-­‐	
  &	
  posoreatment	
  of	
  fabrics	
  

Reproducibility	
  ?	
  Hydrolysis	
  of	
  reacKve	
  inks	
  !	
  

Proper	
  choice	
  of	
  substrate	
  needed	
  
	
  	
  Disperse	
  

inks	
  	
  
(PES)	
  

Light	
  fastness	
  problemaKc	
  

Direct	
  prinKng	
  demands	
  a	
  special	
  pretreatment	
  

Transfer	
  prinKng:	
  wash	
  -­‐	
  light	
  fastness	
  problemaKc	
  

Special	
  effects	
  not	
  yet	
  possible	
  (metallic,	
  mica	
  prints)	
  
ColouraKon	
  more	
  difficult	
  &	
  Kme	
  consuming	
  

	
  Posoreatments	
  of	
  commercial	
  
waterborne	
  DP-­‐inks	
  for	
  DDP	
  

0 10 20 30 40 50 60 70

UV

Pigment

Disperse

Acid

Reactive Rinse Rinse Steaming Wash-off Hot Rinse Dry 

Rinse Rinse Steaming Wash-
off 

Rinse Dry Wash-
off 

Rinse Rinse Heat or 
Steaming 

Red.Clearing Rinse Dry 

 
Heat 
Fixation 

 
UV 
curing 

 Reactive  

 Acid  

Disperse  

Pigment  

 UV  In-line  no post treatment  
UV-inks (100%) 

TREND	
  TO	
  PIGMENT	
  INKS	
  

Screen	
  
PrinKng	
  

Simple	
  &	
  versaKle	
  process	
  

Acceptable	
  colour	
  gamut	
  

RelaKve	
  cheap	
  price	
  

Good	
  light	
  fastness	
  

Digital	
  
PrinKng	
  

Specific	
  pretreatment	
  needed	
  

Smaller	
  colour	
  gamut	
  

Fastness	
  properKes	
  (rub	
  fastness)	
  moderate	
  

Expensive	
  

Without	
  
binder	
  

Posoreatment	
  with	
  
binder	
  –	
  extra	
  step	
  

Less	
  nozzle	
  clogging	
  

With	
  
binder	
  

Low	
  pigment	
  %	
  	
  
high	
  binder	
  %	
  

Low	
  colour	
  buildup	
  

Less	
  nozzle	
  clogging	
  

High	
  pigment	
  %	
  
Low	
  	
  binder	
  %	
  

Higher	
  colour	
  buildup	
  

More	
  nozzle	
  clogging	
  

Inkjet	
  pigment	
  inks	
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Pigment inks 

1.  Introduction 
2.  Threats & Challenges 
3.  Conventional Coatings 
4.  UV-coatings 
5.  Applications 
6.  Conclusions 

Printing with pigments: how it works 
Binder 

Substrate 

Pigment particles 

1.  Pigments	
  for	
  colour	
  
2.  Binder	
  for	
  rubbing	
  and	
  washing	
  fastness	
  
3.  Pigment	
  +	
  Binder	
  together	
  in	
  the	
  DP	
  inks	
  for	
  an	
  easy	
  applicaKon	
  
4.  For	
  fixaKon	
  only	
  heaKng	
  is	
  necessary	
  aver	
  prinKng	
  
5.  No	
  need	
  to	
  wash	
  

Light fastness: reactive versus 
pigment inks 

©2014 Provost Ink Jet Consulting Ltd              Heimtextil 2014 Digital Textile Conference 

0 

1 

2 

3 

4 

5 

6 

7 

8 

Lemon 
Yellow 

Orange Red Magenta Blue Cyan Black 

Pigment Textile Ink 

Reactive Textile Ink 

                                                  Light Fastness Comparison 
Digital Textile Reactive versus Digital Pigment Textile Inks( ISO5 B02 Test 1-8 Wool Scale)  

IS
O

 B
lu

e 
Sc

al
e 

Light Fastness Comparison of Reactive digital textile inks versus  Pigment 
Textile Inks on Cotton (ISO5 Blue Wool Scale) * 

*Ink jet printed on Mimaki (heads) at 100% 

without pretreatment


Creativity meets 

Innovations 

From Ideas  to Industrial Productivity 

DIGITAL TECHNOLOGIES
IS MORE THAN PRINTING!

New developments
Functional inks

GIS Operating System 

5 Global Inkjet Systems © 2006/13 

We  start  with  the  printhead  the  customer  has  selected… 

…which  lets  us  jet  ink 

Printheads 

CREATIVITY 	
   	
   	
   	
   	
   	
  FUNCTIONALITY	
  

TexKle:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Fabric	
  -­‐	
  Yarn	
  

                  	
  Surface	
  engineering	
  
                

  

Waterborne	
  
	
  	
  	
  	
  	
  inks	
  

UV-­‐curable	
  
	
  	
  	
  	
  	
  	
  inks	
  

Waterborne	
  
	
  	
  	
  	
  	
  	
  	
  	
  inks	
  

Digital	
  
FINISHING	
  -­‐	
  COATING	
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High	
  Speed	
  Piezo-­‐Printheads	
  
Waterborne	
  inks	
  

Kyocera	
  

Seiko	
  

DimaKx	
  

RicoH	
  

Toshiba	
  

…	
  

UV-­‐curable	
  inks	
  

Xaar	
  

Konica	
  

Seiko	
  

Spectra	
  

Toshiba	
  

… 

Functional Ink Challenges 

Higher  
Viscosity 

Broader choice of  ingredients 

Higher Firing 
Frequencies 

More jet volume  

Alterna?ve	
  Process	
  Flow	
  

ConvenKonal	
  
Pretreatment	
  

Specific	
  
pretreament	
  

(PTP)	
  
DP	
  PrinKng	
   Finishing	
  

ConvenKonal	
  
Pretreatment	
  

Specific	
  
pretreament	
  

(PTP)	
  

DP	
  PrinKng	
  
+	
  DP-­‐Finishing	
  

Digital	
  Prin?ng	
  versus	
  Digital	
  Finishing	
  

Prin?ng	
   ResoluKon	
  (greyscale	
  print	
  heads…)	
  

Image	
  quality	
  

Colour	
  buildup	
  

Gamut	
  

Fastness	
  (rub,	
  wash	
  …	
  -­‐	
  durablity	
  properKes	
  …	
  

Finishing/
Coa?ng	
  

Quan?ty	
  of	
  func?onal	
  product	
  

Full	
  coverage	
  –	
  localised/paterned	
  deposiKon	
  

Fastness	
  –	
  durability	
  properKes	
  

Target	
  FuncKonality	
  

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 

NEW	
  
inkjet	
  
inks	
  

Invisible	
  inks	
   IR-­‐visible	
  
UV-­‐visible	
  

Superhydrophobic	
  inks	
  

AnKmicrobial	
  

Chromic	
  inks	
   Halochromic	
  
Biochromic	
  



8/02/16	
  

9	
  

HoGent 

Scientific 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 ���

     Heating + IR-camera              Visible 
light  

INVISIBLE	
  
fluorescent	
  and	
  
phosphorescent	
  

Inks	
  
	
  

Two	
  versions:	
  	
  
a)  Waterborne	
  	
  
b)  UV-­‐curable	
  inks 

 
  

Repellent	
  inkjet	
  inks	
  

Non-­‐treated	
  PES	
  fabric           Digital	
  treated	
  PES 

TEX-SHIELD 
GA 315497 

Environmental friendly and Durable  
Oil and water repellence finish  

on Technical Textiles 
 

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

 
 

TEX-SHIELD 
GA 315497 

Environmental friendly and Durable  
Oil and water repellence finish  

on Technical Textiles 
 

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

 
 

       	
  Photochromic	
  inks	
  	
  

a)	
  DP-­‐prinKng	
  (valve-­‐jet)	
  with	
  photochomic-­‐inks	
  on	
  yarns	
  
b)	
  Special	
  weaving	
  structure	
  
	
  

	
  interior	
  texKle	
  –	
  wallcovering	
  and	
  upholstery 
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5
5 

Digital	
  
CoaKngs	
  

New	
  
PossibiliKes	
  

UV-­‐
coaKngs	
  

Finishing/CoaKng	
  
Layer-­‐on-­‐layer	
  

•  Flexility/versaKlity	
  -­‐>	
  Layer-­‐on-­‐layer	
  coaKng	
  
•  Different	
  thickeness/add-­‐on	
  1-­‐12	
  g/m2	
  

•  Design	
  CoaKngs	
  –	
  dedicated	
  places	
  
•  CoaKng	
  on	
  thermosensiKve	
  substrates	
  (PP,	
  PE)	
  possible	
  
•  Economic/ecologic	
  advantages	
  (no	
  VOCs)	
  

	
  
	
  
	
  

Digital Jets 
UV-sources-LEDs 

other curing systems 

Source: DigiTex 

UNITEX 
 
 
 
 
 
Email:  
info@unitex.be 

THANKS	
  


