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Abstract width fabric roll to roll utilizing process colanda variety
of dye based inks. Perhaps the most exciting developiment
Ink jet technoloy is emerging as a digital method of date has been Seiren's development of an integrated design

printing textiles for sample, design and coupon prinind ~ @nd printing system utilizing spafolor and proces color

for outdoor applications such as signage, flagstmmners.  Printing with dye based inks matched to the substrate to
The challenge for printer manufactureirsy manufacturers ~Produce limited run textile production materiall of these

and the textile industry is to develop and install systemsSYystems use dye based ink jet inks that requonventional
which can replace existing analog printing in a productionPOSt-processisteamig and washing to prepare them to be
environment. Pigment printing of textileshile more than ~ Cut ard sewn into finished garments. Pigmented systems
50% of all analog textile printing today, offers different Unde developmentmay offer an attractive alternative for
benefis when implementedinto digital ink jet textle SOme applications.

printing well beyond the obvious applications requiring

pigment durability. When productized, concepish ason Pigmented Ink Jet Inks on Textiles

garment personalization and agile manufacturingr dfie

soft goodsindustry a disruptive technology substitution andCompared to dyes, the incorporation of pigments into ink jet
extraordinary value well beyond thaaditionally associated inks is a much more difficultask The pigmentsmust be
with pigment printing. This presentation will include someground into very fine particles of the ordef 200

of these concepts and indicate progress beingerimithe  nanometesor less so that they will remain suspended in the
developmetof technology which will allow demonstration ink vehicle and be transparent to light. Larger particles will
and productization of them. In addition, potential scenariosettk andcause light scattering which cause the colors to be
for future products will be presented withprediction of  dull. An excellent pigmentdispersim systen must be

their potential influence on the textile printing industry. provided to avoid flocculation which then casisettling
and potentially clogging of the orifices of ethink jet
Introduction printhead.This dispersion system must be very stable. It

mustbe highly tuned to the pigment and the ink vehicle to

Since the late 1970's progress toward development of both€nable the highest degree of stability so that it esable
continuous flow ink jet and impulse or drop on demand inkobus highly reliable printing system. Once a good quality
jet has been astounding. The ink jet market rexceeds MK jet ink is designed the proliebecomesow to bord it
$10 billion annually. Most of thessystemshawe used dye  to the fabric. In paper printing the ink will dry on the paper
base aqueousink jet inks. In 1993 the first pigmented a@nd provide a durable enough image. On fatthie
impulse ink jet ink was introduced inthe office printer ~ durability requirements are mucmore demanding. A
market by Hewlett Packard. Sidha time significant ~Mechanismfor attachingthe very fine pigment particles
technological development has resulted in numerous mustbe provided to satisfy these meets. Binders are used in
implementationsof pigmented and dye based inks for Pigmented screen printing inks. Some use cross linkin
continuousflow and impulse ink jet printers to meet a heat or UV light. .The result is u;ually stiff hanq and dull
variety of end user needs. Up until now only a small numbepPaque color. Thickeners and bindersl axcesspigment

of companies have leverabehis pape base printing are needed as dictated by the screen printing proceisi |
technology into the production of ink jet printepableof €t printing this is not the case. Inks must be omlfew
printing textiles. Stork and Iris have introduced HertzCeNtipoi® in viscosity, close to water thin, verses the
continuous flow ink jet printers that utilize dye basedthousands_nf_centlpqlse req.uwed_ of the paste-llkelln.ks for
aqueousnk jet ink which are used for printing on textiles SCreen printing. This low viscosity and other restrictions of
and paper for textile desigand proofing applications. the ink jet jetting process favor employing a fabric pre
Thes provide state of the art process color but are slowtréatmentas an aid in the bonding process. In screen
expensive, sheet feed ink jet printers. Canon has develop@gnting dry on dry printing and the high viscosity of the
an expensive impulse ink jet printer exclusively fextile ~ Pastes help control bleeding of one color itfie next In
printing based on their BubbleJet technologypriits full Nk jet these control mechanisms are not preseitiespre
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treatmentmust aid in controlling the ink bleeding on the Agile Manufacturing
fabric. Fabric pre treatments utilizing ndvdonding

techniques are being develabén throuch cooperation Thjs term, coined by the Texil Technology/Clothing
betwea ink des_lgners and fabric treatment prowdgrs iNnCorporatim of Cary NC, refers to a complete demand
orde to achieve the fastness required withoUtactivatel apparel manufacturing process. The printing
compromising the hand of the fahri€he challeng is to component of agile manufacturing is just wnobeing
accomplish this while maintaining ehfinished product  gemonstratedin the optimum execution of this concept,
durability ch_aracter-istics dictat_ed by the intenced USe.  when a printed article of apparel is purchasedetal an
A commerci exampe of a unique pre treatment is the gjectronic order is placed for replenishmen tha stock.
Asahi Glass Company's Pictorico(R) fabric treatment. Asahjyhen the order is place the unpriht@bric required for a
Glass offers a soft polyester knit cloth product. It is Coate‘i’eplacemeh garment is printed, cut, sewn and shipped
with a very thin layer bproprietay materialscomposé of \ithin a only few days directly tahe retal store This
binders and specially developed, manufacturebipatented  repjenishment scheme would enable theestormaintain
alumina particles. This Pictorico treatmemill bond  siock in virtually each size and pattern without huge
dispersed pigments in specially designek jet inks very  jhventories.n addition this process enables new designs to
strongly to the surfape of éffiber. This is demonstrat@ by  pe implemented without the long supply chain curreittly
excellent washfast in repeated washings. Swery little  yse To be viable the printing component of this idealized
binde is added with the ink the hand of the printed fabric iSprocess must be compatible with a cut ang seeration.
nearly unchanged. This technology wtievelopel should  chemical processes with steagiand washirg and effluent
allow ink jet to provide superior pigmenténk printing  gisposalare difficult to envision for this environment. A
performance without the need for webst processing rgry" system of printing and fixing would fulfill this need.
required of dye systems. Pigmented ink jet printing on prepared for pfiaibricsmay
provide this capability and meet both the designertaed
erd usersneeds.The incentives are huge, many millions of
Finished Garment Printing dollars could be saved andwelesignchangeflexibility
enabled through these innovations.
One important application for ink jet printing fsished
garment printing, more specifically T-shirimprinted
Sportswea and one piece knit garment printing. In these Conclusion
cases a major component of the value of digital printing is

printing variableinformation on a garment as close to the Tpe gpportunitiesare large and the technical tasks are well
retail sale m_the supply ChE.iIn. as _pract|cal. The garments aghderstood Many more applications will arise as the
produced without differentiation in Igrrunsfor maximum technology is more fully developedWe are looking

efficiency by conventional mearighe variableinformation  forward to playing an important part in the revolution this
is then printed just before stocking in a store or on &y jnk capabilities will present to the textile industry and

and reducedthe variel of designs offered can be increasedjn achieving this objective.

and design changes can be implemented without marking
down exces stock To capture these efficiencies and
increasedmanufacturing flexibility inks must be provided
which 1) require no wet post processing, 2) must bond to
the fabric without a special fabrjore treatmentand 3) the
printing operatim must be capable of production in a
location nea or in a retail outlet. This may be provided by
paint-like inks. Ink jet inks are in development which
contain binders that will enable printingrfiiis application.
Flat bed printers are appearing on the market with the
ability to adjust the height of the printhead from the garment
enabling this type of printing. T-shirt printing Wwibe
commercially viable with these inks whenetlsystems
integrators provide the compéetsolutions Imprinted
Sportswear providers anxiously await the availability of
devices which will replace pad or screen printing
operations. Providers of full garment produntiknitting
machine are striving for ways to print knitted garments to
add value ard provide the designs not achievable prior to
production sine no flat fabric is utlized in the
manufacturing process.
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