DIGITAL TECHNOLOGIES:
a Step forward for Creative Textile
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Self adhesive textile
Hard substrates.
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Interior Design —
Creativity without Frontiers

Carpets changing coloui Vi

NEEDS OF THE TEXTILE INDUSTRY

DEVELOPMENTS - INNOVATIONS

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

Strengthening competitiveness

=SHO RUNLENGTHS (OFTEN < 100 m)

qﬁgﬁTﬁmmﬁmuRlNG PROCESSES — NEW BUSINESS MODELS
2 ST)

- REDUCED STOCKS
F]exibr[@ﬂm & PERSONALIZATION

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

Interior Design or Creativity without
Frontiers

Smart Wall Covering
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FEELING MORE PRESSURE

® European interior market ca. 1 billion m2.

® Number of European Screen printers is decreasing
at an alarming rate

® JAQUARD WEAVING is still the most used
technology for high cost interieur textile BUT

® Stockage of dyed yarns imposes a (too) high cost
® Residual stock of dyed yarns AND

® European yarn dyers are slowly disappearing

Traditional Analog Textile Printing by
Fibre type

Nylon Silk/wool

Rayon/viscose

3% 1%

4 Cotton
PES/Cell .

Polyester
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Some Facts

Potential for DP-printing is 40 billion m?

Digital Printing accounts for only 1-2%

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

> 60% of all production is in India, Bangladesh, Pakistan,

Vietnam, Thailand and Indonesia

Ink Jet Printing Segmentation by Industry
Textile Ink Jet Market @

Textile Ink Jet Markets

[ me—

Traditional Markets New: Textile Markets

T —

Carpets/iles/. Apparel/ Soft signage Home

Technical
Bugs: Fashion Elag/Banner Furnishing

Tiextiles’
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Why Digital Printing CREATIVE BENEFITS

Interior Textile?

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

Economical and ecological issues

ALTERNATIVE MANUFACTURING

Technical @ Quality Benefits

No issues with fit’/(i.e. screen mis-alignment) ...
removes a majoriquality problem

Fewer design compromisesire-oveflaps & fine lines

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

Sampling — proofing — industrial run on same
printer

Digital vs Analog: The change is clear:
The Economics from analog to digital

Economics Lower design origination costs versus “v J
higher running costs '\fuﬁ";
i wi‘“ ' 2
!'l
DP is still a ‘Niche’ BUT Gap is closmg fast !

Unique designs justify sales price
No engraving costs

Digital printing cheaper for short-runs &
high colour work

Screen printing cheaper for longer runs &
simpler designs
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Benefits of DP

PRINTING

|
Scan/CAD Scan/CAD
—
Printing on Paper Pretreatment of Fabric
Seperation of Film
igEleapn
11 mex.
Screen Production
= —
; 2 days
\
Printing (Multi-Step) Printing(One-Step)
—
No set-up cost

e
T No stock No waste

Process flow

NEAR TERM OBJECTIVES HORIZON 2020
“Revolution of Copernican proportions”

GREATER RESOURCE EFFICIENCY

Change the course:
C;Y{C,“\?’S TFrom ‘Wet to Dry, Coating
T ake’ VS QQO‘\Q@% =
e—
mak!

Jispose

... But the Digital Market will DIGITAL TEXTILE PRINTING MARKET
grow

700.000 -
Print machines become faster and better 600000 1~ e TR

500.000 1~
Inkjet Ink systems become cheaper

400.000 1~
Special effect inkjet inks are developed 300000 17
200.000 1~

Designers will exploit the creative freedom .

0
2009 2017 Source: PIRA|
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Digital Textile Printer Segments

- 50-125 170-450 > 4000
m?/h m?/h m?/h
RIP : e

Hardware Al ! v L

v

Basic Components

Ink] et inks Mid-Range High Speed Extreme Speed

Textile
Multi-pass

DP-printers for DP inks

Working width: 1,6 —2,2—-3,2 m
Working width up to 5 m

Printing width: 12 m!
(rolls up to 50 m)

Ink jet fabric requirements ro: The importance of DP-inks
for Direct DP (H,0-based inks)

THE OBVIOUS ONE:
¢ Colour space

Textile preparation Inkkjet printing Fixation

(Inks) Washing-off Finishing

CEL " Yes Identical to

THE LOGICAL ONE:

Yes
Yes o e Price/I

Yes
Yes

] I = I FEHGGTTETGHE

* RELIABILITY OR RUNABILITY

Silk/PA/WO Yes Acid

Disperse.

Compatible Inks/Fabrics prep: system to
colour performance




SPECIAL
CHEMICAL PRETREATMENT

PTP — Prepared To Print

$STILL NEEDED
IN MOST CASES

Reactive Light fastness problematic
inks
8 Complex and critical pre- & posttreatment of fabrics
(cellulosic)
Reproducibility ? Hydrolysis of reactive inks !
Proper choice of substrate needed

Light fastness problematic

Direct printing demands a special pretreatment
Transfer printing: wash - light fastness problematic

Special effects not yet possible (metallic, mica prints)
Colouration more difficult & time consuming

TREND TO PIGMENT INKS

Screen Simple & versatile process

Printi Ng Acceptable colour gamut

Relative cheap price

Good light fastness

Digital Specific pretreatment needed

Printing Smaller colour gamut

Fastness properties (rub fastness) moderate

Expensive
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Process Flow

C tional Specific
onventiond retreament - o
Pretreatment & (PTP) DP Printing Finishing

EXTRA STEP !

Posttreatments of commercial
waterborne DP-inks for DDP

Reactive | steaming |Rinse/ Wash-off |[WHotiRinse: Rinse Dry

i i Wash Wash- gg "
. Steaming
(BISS o ofr  IBUMSSY Rinse Dry

%‘iz:_‘"""'nTm Red.ClearingjRinsesu Rinse  Dry

Heat
Fixation

g R UV-inks (100%)
curing  Invline 0o post treatment

Without Posttreatment with
binder binder — extra step

Less nozzle clogging

Low colour buildup

With Low pigment %
binder high binder % Less nozzle clogging
High pigment % Higher colour buildup

Low binder % More nozzle clogging
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Light fastness: reactive versus

Pigment inks g z
pigment inks

Printing with pigments: how it works

Pigment particles

A

4 Pigment Textile Ink
 Reactive Textile Ink

150 Blue Scale

Pigments for colour

Binder for rubbing and washing fastness

Pigment + Binder together in the DP inks for an easy application
For fixation only heating is necessary after printing

No need to wash

O Raseandh o

ARG ESEIGMENIS!

New developments

From Ideas to Industrial Productivity

Digital
FINISHING - COATING

Textile: Surface engineering
Fabric - Yarn
4 Piezo 0 Valve @
o
= v Waterborne UV-curable .0“ Waterborne
CREATIVITY FUNCTIONALITY G inks m i ey |

PRINTHEADS




High Speed Piezo-Printheads

Waterborne inks UV-curable inks
O O

M Kyocera M Xaar

M seiko M Konica

M Dimatix W Seiko

M RicoH W Spectra

Il Toshiba l Toshiba

Alternative Process Flow
. Specific
Sonventional § pretreament | pp printing | Finishing
(PTP)

Specific -
Conventional pretpreamem DP Printing

Pretreatment (PTP) + DP-Finishing

CHALLENGE !

Efficiency Durability
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Functional Ink Challenges
)
Q Higher Firing Higher
Frequencies Viscosity

Broader choice of ingredients

More jet volume

Digital Printing versus Digital Finishing

Printing  Resolution (greyscale print heads...
Image quality
Colour buildup
Gamut
Fastness (rub, wash ... - durablity properties ...
Finishing/

Coating
Full coverage — localised/paterned deposition

Fastness — durability properties

Target Functionality

DESIGNING

NEW Invisible inks IR-visible .

!nkJEt UV-visible
S

Sy
9

Antifthicrobial :

"‘

- Superhydrophobic inks
-

~

Chromic inks Halochror;&l)’c
Biochromic
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IR-INVISIBLE INKS
Anticounterfeiting — Tracking - Tracing

4“\1(1()!):{( 4“\1(:()[):{(

Project leader
FORSCHUNGSGESELLSCHAFT
FURPIGMENTE UND LACKE E.V.

Scientific partners:

S

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

4I|\l( I()l)!i<

IR-INVISIBLE INKS

Anticounterfeiting — Tracking - Tracing INVISIBLE

fluorescent and

phosphorescent
- Inks
-2 Two versions:

a) Waterborne
b) UV-curable inks

Heating + IR-camera Visible
light

Photochromic inks "o 7;—

Repellent inkjet inks
ARARRARERRARRRRARY AR

i A oy
a) DP-printing (valve-jet) with photochomic-inks on yarns
b) Special weaving structure

interior textile — waIIcoverlnga d upholstery

B

Non-treated PES fabric Digital treated PES

o
TeHsHIEeLDs )




Wequmatle ‘

Factony

&

Yarn/ 1 bp I uv/ New
fabric / “L | coating L | LED L — | textile

UV-sources-LEDs

Digital Jets other curing systems

Source: DigiTex

- New
Digital Possibilities
Coatings UV-
coatings
Finishing/Coating
Layer-on-layer
*  Flexility/versatility -> Layer-on-layer coating
 Different thickeness/add-on 1-12 g/m?
* Design Coatings — dedicated places
« Coating on thermosensitive substrates (PP, PE) possible

¢ Economic/ecologic advantages (no VOCs)

THANKS

UNITEX

Email:
info@unitex.be
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