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Digital Finishing – Coating!

Prof.&&Dr.&em&Marc&Van&Parys&
UNITEX&

Some'Facts'

>'60%'of'all'produc9on'is'in'India,'Bangladesh,'Pakistan,''
Vietnam,'Thailand'and'Indonesia'

60%'of'all'consump9on'is'in'EU,'China,'Japan'&'USA'

Poten9al'for'DPLprin9ng'is'30'billion'm2''

L''Digital'Prining'accounts'for'only'1L2%'

Source:'J.'Provost'–'WTIN,'Mimaki,'Spgprints''

UPCOMING'EULMARKETS'FOR'DP'
Turkey''' '3%'
Spain ' '1%'
Portugal' '1%'

SOFT'SIGN'

Germany,'Scandinavia,'Belgium,'Holland'are'the'big'
players/markets'

FASHION'

Italy,'Spain,'Portugal'

STARTING'

UK,'France,'Belgium'and'other'EULcountries'

So
m
e'
Fa
ct
s'

Source:''
J.'Provost'–'WTIN,'
'Mimaki,'Spgprints''

Digital'Technologies'

Invest'

The change is clear:  
from analog to digital 

•  Efficient'use'of'resources'(energy,'water…)'
• Minimal'set'up'costs'
•  Link'Crea9vity'and'Func9onality'
• Workflow'is'already'digital'
• No'Stocks'
•  Increasing'Life'Cycle'of'Tex9le'
• New'Business'models'
•  PERSONALIZATION'
• MASS'CUSTOMIZATION'…'

Advantages'
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>'4000'
'm2/h'

100F450'
'm2/h'

10F50'
m2/h'

50F75'
m2/h'

Digital'TexJle'Printer'Segments'

Standard' MidFRange' High'Speed' Extreme'Speed'

Mul9Lpass' Single'pass'

DPLprinters'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'
'Prin9ng'width:' ''''''12'm'!''

(rolls'up'to'50'm)'

WHY DIGITAL
Technologies

For$Micro(Deposi-on$of$
Func-onali-es$ 

No'Waste ''''''''''''''''''''''''''''''''Saving'resources'

Water & Energy issues 
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2. Finally,!the!project!must!stimulate!and!help!the!participating!SMEs!to!secure!or!even!increase!
employment,!guaranteeing!know8how!and!expertise!in!house.!

 3.2 Original or innovative aspects in relation to the state of the art 

State,of'the'ART'–'actual'situation'concerning'DP,technology'for'printing'

Digital!technology!is!an!emerging!technology!and!the!preferred!technique!to!give!on!a!flexible!manner!the!
desired! look! to! textile! supports! or! even! garments.! The! actual! commercial! success! of! digital! printing! is!
related! to!many! flexibility,! versatility! and! economic! and! ecological! advantages.!Moreover,! colour! digital!
print! systems! cannot!work! in! isolation,! but!within! an! administrative! and!workflow! infrastructure,!which!
must!work!efficiently!to!enable!cost8effective!and!competitive!production.' 
Digital! technology! is! a! contactless! technology;!no!physical!master! is!needed! (in! contrast;! analog! (screen)!
printing!uses!masters,!usually!imaged!rotary!and!flatbed!screens).!Using!a!series!of!drops!of!varying!colour!
to!shade!an!area!of!the!design!creates!colours.!In!a!multi8pass!DP8printer!(DOD)2!the!print!heads!pass!over!
the!substrate!and!tiny!drops!(µl)!of!colorant!are!sprayed!onto!the!substrate!in!a!pattern!designated!by!the!
computer!driving!the!print!heads.!The!‘virtual!master’!resides!in!the!computer!memory.!In!other!words!DP8
printers!utilize!process!colours.!Mixing!and!blending!the!primaries!drop!by!drop!sequentially!over!a!small!
area! rather! than! being! premixed! in! a! kitchen! prior! to! printing! produce! the! final! colours! on! the! textile.!
Process!colour!involves!subtractive!colour.!While!in!screen!printing!the!inks!may!be!dried!between!colours,!
with! inkjet! all! colours! are! printed! simultaneously,!wet! on!wet.! So! the!DP8technology! is! a! supplierEdriven"
technology!putting!a!lot!of!stringent!quality!requirements!on!inkjet!inks.!In!other!words!the!printer!himself!
can’t!modify!or!compound!on!his!own!the!inkjet8ink.!

Actual'finishing'process'for'the'production'within'the'company'FOV'

  
 Figure"2:"LayEout"of"a"traditional"padding"process"for"applying"finishes"(FOV)"

!

The!actual!commercialized!fabrics!(FOV)!are!functionalized!using!conventional!padding!(both!sides,!figure!2)!
or!coating!(one8side)!systems!followed!by!drying/!curing!(fixation)!using!a!stenter.!This!means!ca.!25! l! for!
100!sqm!of!textiles! in!case!of!padding.!Considering!the!excess!of!bath!during!preparation!and!cleaning!of!
the!padder!we!can!estimate!total!water!consumption!over!30!l/kg!textile.!This!volume!has!to!be!dried!and!
evaporated!consuming!a!lot!of!energy.!In!addition,!the!stenter!has!to!heat!up!to!the!desired!temperature!

                                                
2!DOD!–!drop8on8demand!

•  Water'availability'and'access'become'cri9cal'issues'
•  Cost'of'water'&'energy'use'varies'greatly'across'Europe'
•  Water'legisla9on'becomes'stricter,'raising'compliance'costs'

Actual'
Situa9on'
In'Tex9le'
Finishing'

1'kg'Tex9le'–''approx.'30'l'water'

Digital'microLdeposi9on'of'
Func9onal'inks'or'

:'Link'between'CreaJvity'and'FuncJonality'
•  Full'coverage'L'func9onaliza9on'
•  Local'or'paherning'func9onaliza9on'

TEX-SHIELD 
GA 315497 

Environmental friendly and Durable  
Oil and water repellence finish  

on Technical Textiles 
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Actual'produc9on'flow'

Specific'
Pretreatment'
(PTP)'–'offLline'

DPLPrin9ng'
Incl.'fixa9on'

OffLline''
Finishing'

Beher'prin9ng'Quality'
Beher'colour'buildLup'
Higher'print'resolu9on…'

Hydrophobic'
An9bacterial'
An9sta9c'…'

Digital'Technologies'
'

PRINTING and FINISHING
 on the same Digital printer 

or IN-LINE

TEXTILE'INDUSTRY'(SME’s)'is'reques9ng''
Party'FOR:'

GIS Operating System 

5 Global Inkjet Systems © 2006/13 

We  start  with  the  printhead  the  customer  has  selected… 

…which  lets  us  jet  ink 

Printheads 

Digital Coating/Finishing 
Technologies

 

Digital Coating/Finishing 

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#!#

Digital Printing versus Digital Coating 

PRINTING' ResoluJon'(greyscale'print'heads…)'
Image'quality'

Colour'buildup'

Gamut'

Fastness'(rub,'wash'…)'L'durablity'proper9es'…'

COATING' QuanJty'of'funcJonal'product'
Full'coverage'–'localised/paterned'deposi9on'

Fastness'–'durability'proper9es'

Target'Func9onality'

Functional#inkjet#inks#

Performance' Durability'
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Functional#inkjet#inks#

MINIMUM'
AMOUNT'IS'
NECCESARY'

PRINTHEAD'4PL'

1L'ink'FOR'100'm2'

Not'Enough'!'

HOW TO
COUNTERACT

THIS CHALLENGE

Supplier driven 
 

More freedom to 
operate 

Focus on : FUNCTIONAL INKS 


FINISHING'
COATING'

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'

Dima9x'

RicoH'

…'

UVLcurable'inks'

Xaar'

Konica'

Seiko'

Spectra'

…'

GIS Operating System 

5 Global Inkjet Systems © 2006/13 

We  start  with  the  printhead  the  customer  has  selected… 

…which  lets  us  jet  ink 

Printheads 

High'Speed'PiezoLPrintheads' Func9onal'Ink'Challenges'

Higher''
Viscosity'

Broader'choice'of'ingredients'

Higher'Firing'
Frequencies'

More'jet'volume''
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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:'
'L'High'produc9vity'

'

Two'pass:'
'L'Passing'two'9mes'over'the'same'line'
'L'Typically'2'different'nozzles'print'on'the'same'line'
'L'Deposi9on'of'more'volume'

Crea8vity&&
meets&

Innova8ons&

From'Ideas''to'Industrial'Produc9vity'

DIGITAL TECHNOLOGIES
IS MORE THAN PRINTING!

New developments
Functional inks

HostFsystem'
Func8onal&chemical,&&

Humectants,'
Surfactants,&Water&

Rheology'Modifier'
Thioxotropic&Thickener&

Adjusts'Viscosity'

HostFsystem'
PHOTOFINITIATOR'
Func8onal&chemical,&&

O2Iinhibitor,&…&

Rheology'modifier/
carrier'

(Monomer)'

Waterborne'formula9on ' ' ' 'UV'Curable'Lformula9on'

Adapted'Rheology'–'Shear'thinning'

Substrate&

Nozzle&

12'mPas''

Dot&in&ejec8on&&

Ejected&dots&&

Phase'1''

'Phase''22''

Phase'3''

5'mPas'

12'mPas''

   Digital Finishes/Coating 

H20L
based'

UVL
based'

• Hydro/oleophobic'
• Invisible'inks'
• Chromic'sensors'
• AM'
• An9sta9c'…'

• LayerLonLlayer'
• Transparent'layers'
…'TO

P
O
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A
l&
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!
Or!pirate!products?!

European''
CORNET'Project:'
'
'

1st'EXAMPLE:'INVISIBLE'INKS'
(DNA'marker)'
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IR-INVISIBLE INKS !
(tailor-made for diffenet print heads)"
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IRLcamera'arer'IRLhea9ng''''''' ' ' ' ' ''Visible'light''

Invisible'UV'inkjet'inks'

INCODE'
'
Invisible'Fluo'inks'
'
(visible'with'UV)'
'
•  Waterborne'
•  UVLcurable'
(100%)'

2.'HYDROPH0BIC'inkjet'inks'

NonLtreated'PES'fabric 'Digital'treated'PES'fabric'
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Oil and water repellence finish  
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'
3.'CHEMICAL'SENSORS'
indoor'air'pollu9on'(SBS)'

NOx'detec9on'

11

Nitrogen oxides characterisation (1)
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3.5 : Dyeing
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NOxx'

'
Chromic'sensors'(indica9ng'pollu9ng'gases)'

CATCH'THE'DIGITAL'WAVE'

22(23$Sept.$2016$
Ghent$($Belgium$

4th'European'Digital'Tex9le'
Congress'
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Great minds think 
alike 

Thanks'

Thanks'

Is'OK'


