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EP 2 451 648 B1
Description
FIELD OF THE INVENTION

[0001] This invention relates to a method of inkjet printing of heat activatable colorants.

[0002] Inkjet digital printing has been widely used in many applications. Its refined image quality, comparing with
conventional analog technologies such as offset printing, screen printing, lithographic printing, digital inkjet printing
technologies generate much convenient, efficient and environmentally clean results.

[0003] However, aqueous digital printing on materials other than paper may be inferior to other processes due to lack
of color intensity and speed due to some shortcomings of digital inkjet printing methods. Among those, low viscosity,
low colorant content aqueous inks with especially small droplet size requires much more ink materials to generate
comparable final image output. This is greater problem when the colorants used in the inkjet ink are not soluble dyes,
but are pigments or other insoluble colorants. High color saturation and so called super saturation of the color image
may be difficult to achieve when using these inkjet inks.

[0004] One means of creating aqueous ink is adding viscosity control agents that are high molecular weight natural
synthetic polymers, higher viscosity water soluble or miscible glycols, high alcohols, accompanied by higher concentra-
tions of colorants. Several problems are associated with such simple approach. The use of high molecular weight
polymers may result in an aqueous system that deviates from physical property requirements of the inkjet printer used
to print the ink, such as Newtonian fluid behavior. Therefore, the ink improperly responds to the jetting mechanism. The
high molecular weight polymer in combination with increased levels of colorants, especially non-soluble type of colorants,
can create clogging of the print head nozzles, even when using newer print head technology designed for higher viscosity
inks, since such printers are not specifically designed for use with colorants that are solids when printed.

[0005] Heat activatable colorants have been used in digital inkjet printing. The image quality is dependent on how
effectively and efficiently the heat activatable colorants are transferred or fixed to the substrate. Hale et al., U. S. Patent
No. 5,642,141 and Xu etal., U. S. Patent No. 5,488,907 teach inkjet printing methods using finely divided heat activatable
dye solids. These methods incorporate an ink having a viscosity generally around 2 to 4 mPa.s (cP) at ambient temper-
ature. These patents do not specifically teach one how to create a high transfer efficiency ink using heat activatable
dyes and having relatively higher viscosity. The document US 6284004 B1 discloses an ink jet printing process utilising
inks comprising a disperse dye. The inks used are not suitable for producing high quality images in a large format modern
ink jet print head.

[0006] High viscosity inkjet inks may impose further problems for heat activatable inks when a high concentration of
colorant is present. Agents for controlling or modifying physical properties of the ink may hinder the heat activation
efficiency of the colorant, due to high boiling points, affinity for the heat activatable dye at the activation temperature, or
entrapment/encapsulation of the dye particle due to the long polymeric chain structure of the chemical/agent. These
issues may be more pronounced when the particle sizes of the colorants used in the inks are very small. For example,
a high concentration of glycerin may alter the heat activation efficiency of a small dye particle under normal heat activation
temperature and duration. Further, a thickening agent, such as carboxy methyl cellulose (CMC), may create a non-
Newtonian system, while also hindering activation or sublimation of the heat activated dye.

[0007] Ink jet printer print heads, including Drop on Demand (DOD) piezoelectric print heads, have of nozzles and
orifices of varying sizes. These nozzles and orifices dictate droplet size, print speed, and jettable ink viscosity, and also
the tolerance to non-soluble colorants or polymeric particulates. An appropriate range of dye particle sizes based on the
nozzle or orifice size is important when formulating the higher viscosity heat activated inks.

[0008] There is a need for a higher viscosity ink that comprises heat activatable dye solids for digital printing, including
transfer printing or direct printing, that will not clog the print head, will yield high heat activation efficiency, and be
environmentally safe, and which is suitable for high viscosity ink printers, which is printers that require liquid inks having
a viscosity of 5.0 mPa.s (centipoise) or greater at ambient temperature.

SUMMARY OF THE PRESENT INVENTION

[0009] In afirst aspect, the present invention is a method of printing a design according to claim 1.

[0010] Thereis provided a high viscosity inkjet ink that is useful for printing heat activatable images using ink jet printers
such as Drop on Demand piezoelectric printers. The ink comprises heat activatable colorant solids that are not activated
during the inkjet printing process, and are printed onto a substrate in the form of an image that can be activated and
transferred to a subsequent or final substrate by applying heat and intimate contact between the two substrates. The
ink can also be heat activated onto the substrate without further transfer by applying heat at a temperature that is suitable
for the activation of the colorant.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0011] There is provided a liquid inkjet ink having a preferred viscosity of not less than 6.0 mPa.s (cP), and may have
a viscosity from 6 to 100 mPa.s (cPs), with total water content of not less than 30% by weight of the total ink formulation.
A preferred viscosity range is from 7 mPa.s (cP) to 30 mPa.s (cP). A heat activatable colorant is present in the ink as
printed in the form of solid particles or particulates. The specific amount of the colorant(s) is supplied to achieve proper
color intensity and image quality upon heat activation. The colorant is preferred to range from 1% to 15% by weight of
the total ink formulation.

[0012] In one embodiment, the ink contains a substantial amount of viscosity control solvents/co-solvents such as
diol, triol, glycols, polyol, high alcohol, amines, polyamine, amino oxide, etc. either alone or in mixture including but not
limited to: glycerin, ethylene glycol, diethylene glycol, triethylene glycol, propylene glycol, dipropylene glycol, caprolactum,
polyethylene glycol, polypropylene glycol, urea, sorbitol, 2-pyrrolidinone, N-methylpyrrolidinone, polyvinylpyrrolidinone
(PVP), polyvinylalcohol (PVA), gamma-butyrolactone (GBL), 2-methyl-1,3-propanediol, 1, polyethylene polyamines, etc.
These are high viscosity water soluble or water miscible solvents/co-solvents that will not substantially change the
hydrophilicity of the ink system, but which increase the viscosity of the ink. These materials have little to no tendency to
solubilize the heat activatable colorants. Furthermore, these solvents, co-solvents, or viscosity control agents will not
substantially alter the Newtonian fluid behavior (incompressible) of the aqueous system. This behavior may be expressed
by the following equation:

81&@ 8“ i
Tij = M [ [
“ ()I i dlt

with comoving stress tensor P (also written as o)

Pij = —pdij + p

3%&@ (f"ftj
— + —
dx i C)J,@

where,

Tjj is the shear stress on the " face of a fluid element in the jth direction
u; is the velocity in the  direction
X is the jt" direction coordinate

[0013] Other materials which may be used to adjust viscosity are polypeptides such as abietoyl soy polypeptide,
undecilenoyl soy polypeptide, alcohol/glycol soluble prolamine, ethoxylated fatty alcohol, ethoxylated fatty amine, acrylic
amide, 2-ethyl-oxazoline homopolymers, copolymer and/or terpolymers.

[0014] Depending on the specific viscosity requirement of the printer and/or print head, viscosity control solvents/co-
solvents may weigh at least three times as much, and up to twenty times as much, as the heat activatable colorant solids
of the total formulation weight of the ink in order to maintain both high viscosity and jettability. The total viscosity control
solvents/co-solvents may comprise between 15% and 60% of the total formulation by weight.

[0015] Other ingredients may be used for stabilizing the colorant, and for fine adjustment of the physical properties of
the ink such as surface tension, pH value, conductivity, and density. Further, non-heat activatable dyes and other
colorants may be used in combination with the heat activatable colorant(s) to enhance image quality and properties in
certain applications. Self-dispersing colorants, and/or pre-stabilized colorants may also be used.

[0016] Aqueous inkjet inks having the desired viscosity may have different stabilization requirements, due to physical
property changes, such as ink density, Brownian movement of the particulates, and electric conductivity. These changes
impact the particulate size distribution profile, and especially the upper limit of the particle size distribution requirement.
The following empirical equation may be used for help selection of the upper particle size distribution limit, if the particle
size distribution does not deviate substantially from a normal distribution model:

d>(sp)’
1-f
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where,

@ is the narrowest ink pathway inside the print head such as nozzle/orifice diameter (in micron)
D is the particle size presented as 95% from total particle size distribution (in micron)
fis the colorant weight fraction of the total formulation weight (<1)

For example, a print head having 35 pm (micron) nozzle/orifice diameter indicates a particle size, at 95% distribution,
of equal to or less than 0.62 wm (micron) in diameter, if the colorants are 5% of the total weight. This formula helps in
creating an ink that will not clog the narrow path inside the print head.

[0017] Heat activatable colorants suitable for use may include various disperse dyes or sublimation dyes that are
activated or sublimed by applying heat to the printed substrate or transfer substrate. Generally, the heat activation
temperature does not exceed 505K (4500F), and most preferably, does not exceed 483K (4100 F). Examples of colorants,
in varying ratios, include but are not limited, to C.l. Disperse Orange 13, 29, 31:1, 33, 49, 54, 55, 66, 73, 119 and 163;
C.l. Disperse Red 4, 11, 54, 60 72, 73, 86, 88, 91, 92, 93, 111, 126, 127, 134, 135, 143, 145, 152, 153, 154, 159, 164,
167:1, 177, 181, 204, 206, 207, 221, 258, 278, 283, 288, 311, 323, 343, 348 and 356; C.|. Disperse Violet 33; C.I.
Disperse Blue 4, 13, 56, 73, 113, 128, 148, 154, 158, 165, 165:1, 165:2, 183, 197, 201, 214, 224, 225, 257, 266, 267,
287, 358, 359, 360, 379, Disperse Brown 26, 27; and Disperse Yellow 5, 42, 54, 64, 79, 82, 83, 93, 99, 100, 119, 122,
124,126,160, 184:1, 186, 198, 199, 204, 224 and 237. Depending on the specific application, other organic and inorganic
pigments, and soluble and insoluble dyes, such as direct dyes, acid dyes, reactive dyes, vat dyes, cation dyes, basic
dyes, luco dyes, thermochromatic, and photochromatic colorants may also be used.

[0018] The colorant will remain as a particulate in order to be heat activated or sublimed. This is not a significant issue
for water insoluble colorants, such as sublimation dyes, in lower viscosity applications where little to no glycol or other
viscosity increasing agents are present. The difference between the boiling point of water and the ink heat activation
temperature, which is typically greater than 27.8K (500 F), indicates that activation or sublimation of the ink solids will
occur after the aqueous components vaporize, so that activation or sublimation is not materially hindered by these
components of the ink.

[0019] The relatively high concentration of high boiling point of glycols, polyol, and other viscosity control ingredients
can create a high boiling system which makes the activation or sublimation of the colorants very difficult. The boiling
point may be near, or even above, the heat activation temperature of the dye, such as within 11.1 K (200 F) of the heat
activation temperature. Particles with smaller diameters may temporarily, or even permanently, bond with these ingre-
dients and not activate, due to hydrogen bonding, entrapment, or forming a high boiling point co-boiling system. Solvency
of the non-polar portion of these ingredients may also contribute to the hindering of the colorant, especially the outside
portion of the colorant particulates at a temperature near the boiling point of these solvents or agents. Only the inside
portions of the colorant particles, which are not in contact with the "bulk" ingredients of the ink, may activate or sublimate.
[0020] In one embodiment of the present invention the particulate size of the heat activatable colorants are limited so
that sufficient colorant molecules are be successfully activated or sublimated. The following model is indicative of the
particles sizes of the dye:

2aTg
= —M —x1/3

where,

d is the minimum particle size in diameter (in micron) to ensure heat activation efficiency K

K is the heat activation efficiency (K < 1)

Ts is the molecular size of heat activated colorant in the longest dimension (in nanometer, generally Ts = 1.25)
a is the solvency hindering impact parameter, for high viscosity aqueous inks, a > 1

For relatively high viscosity inks having more than 20% by weight of high viscosity solvent, a = 3, meaning about three
layers of molecules of the colorant particulate may be hindered. Therefore, the relationship between the particle size
and heat activation efficiency can be defined as:

7.5
= 1_k1/3
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where,

d is the minimum particle size in diameter (in micron) to ensure heat activation efficiency K
K is the heat activation efficiency (K < 1)

[0021] One embodiment of the invention has a heat activation efficiency higher than 65% (K) for the colorant partic-
ulates. Substantially all particles of the colorant having a diameter of less than 50 nanometers are excluded from the
ink. The low transfer efficiency caused by the high concentration of the viscosity control solvents/co-solvents to these
particulates is thereby substantially eliminated.

[0022] The present invention may be used with inkjet inks for continuous inkjet, drop-on-demand thermal or bubble
inkjet, drop-on-demand piezo electric, ultrasonic or mechanical inkjet printhead delivery systems. Physical properties of
the ink may be adjusted suitable for specific printhead requirements. A preferred printer for printing an ink according to
the invention is a RICOH GELSPRINTER® inkjet printer, which is designed to print OEM inks having a viscosity of about
7. This printer is known in the industry as a printer for high viscosity inks. Inkjet printers designed for inks having a
viscosity of 5.0 or greater are preferred.

[0023] Heatactivation is according to known processes for heat activation of the dyes. For example, a heat press may
be used to activate and/or transfer inks comprising sublimation dyes according to the teachings of Hale, U.S. Patent
5,488,907.

[0024] The follow examples illustrate the general composition of the high viscosity heat activatable ink.

Example 1:

[0025] An ink for use with a Ricoh GelSprinter® ink jet printer, nozzle size 35um (microns), and having a viscosity of
about 7.5 mPa.s (cPs):

Ingredient Weight %
Disperse blue dye (pre-stabilized) 3.5%
Glycerin 40%
Poly(2-ethyl-oxazoline) 2%
Non-ionic Surfactant 3.5%
Proxel® GXL 0.1%
Other agents 2.0%
De-ionized Water balance

[0026] The ink according to the ins example is produced with an upper limit (95%) of particles at 0.3 wm (micron) and
a lower limit to 0.05 wm (micron). Transfer printing of an image printed with the ink on polyester fabric using 478K (4000
F), with a 35 second heat activation time produces an image having an optical density (cyan) of 1.25 or greater as
measured by an X-Rite densitometer.

Example 2:

[0027] An ink for use with a Spectra Skywalker inkjet printer, nozzle size 45 microns, and having a viscosity of about
15 cPs:

Ingredient Weight %
Disperse dye mixture (pre-stabilized) 5.6%
CAB-O-JET®aq. Black pigmentdispersion  1.5%
Diethylene Glycol 20%
e-caprolactam 15%
Non-ionic Surfactant 3.5%
Proxel® GXL 0.1%
Other agents 2.0%
De-ionized Water balance

[0028] This ink has a particle upper limit (95%) at 0.6 um (microns), and a lower limit to 0.05 wm (microns). Direct
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printing onto polyester/cotton (50/50) with heat activation of the dye at 483K (4100 F), at 30 seconds, produces an image
with an optical density of 1.30 or greater as measured by an X-Rite densitometer.

Claims

1. A method of printing a design by means of an ink jet printer using heat activatable colorant solids, comprising the
steps of:

preparing a liquid ink suitable for use in an ink jet printer which uses liquid ink, said liquid ink comprising water,
particles of heat activatable colorant solids, and a viscosity control agent, wherein the liquid ink has a viscosity
of not less than 6.0 mPa.s (centipoise), wherein the heat activatable colorant solids are sparingly soluble in the
viscosity control agent,

supplying the ink jet printer that prints liquid ink with said liquid ink;

printing said liquid ink in a desired image by means of said ink jet printer on a substrate to form an image,
wherein the particles of the heat activatable colorant solids are solid at the time of printing; and heat activating
the heat activatable colorant solids, wherein, after heat activation, the image has an optical density of not less
than 1.25when measured by an X-Rite densitometer, characterized in that the viscosity controlagent comprises
not less than 15% by weight of the liquid ink and that not less than 95% of the particles of heat activated colorant
solids have a diameter of 0.05 microns or greater.

2. A method of printing a design by means of an ink jet printer using heat activatable colorant solids, according to claim
1 wherein an upper limit of a distribution of particle sizes of particles of the heat activatable colorant solids is a
function of the narrowest ink pathway inside a print head of an ink jet printer used to print the liquid ink, and the total
weight of the heat activatable colorant solids to the total weight of the liquid ink, according to the following formula:

¢=(sp)’
1-f

where,

@ is the narrowest ink pathway inside the print head such as nozzle/orifice diameter
D is the particle size presented as 95% from total particle size distribution, and
fis the colorant weight fraction of the total formulation weight (<1).

3. A method of printing a design by means of an ink jet printer using heat activatable colorant solids, according to either
of claims 1 or 2 wherein the weight of the viscosity control agent present in a volume of heat activatable ink is at
least three times the weight of the heat activatable colorant present in the volume of heat activatable ink.

4. A method of printing a design by means of an ink jet printer using heat activatable colorant solids, according to either
of claims 1 or 2 wherein the viscosity control agent is glycol and the weight of the glycol present in a volume of heat
activatable ink is at least three times the weight of the heat activatable colorant present in the volume of heat
activatable ink.

5. A method of printing a design by means of an ink jet printer using heat activatable colorant solids, according to any
of claims 1 to 4 wherein the weight of the viscosity control agent present in a volume of heat activatable ink is 15-60%
of the total weight of the volume of heat activatable ink.

6. A method of printing a design by means of an ink jet printer using heat activatable colorant solids, according to any
of claims 1 to 5 wherein the heat activation temperature of the colorant is not substantially higher than the boiling
point of the viscosity control agent.

7. A method of printing a design by means of an ink jet printer using heat activatable colorant solids, according to any
of claims 1 to 5 wherein the heat activation temperature of the colorant in not more than 11.1 K (20 degrees
Fahrenheit) higher than the boiling point of the viscosity control agent.
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8. A method of printing a design by means of an ink jet printer using heat activatable colorant solids, according to any

of claims 1 to 5 wherein substantially all particles of the colorant having a diameter of less than 50 nanometers are
excluded from the ink.

Patentanspriiche

Verfahren zum Drucken eines Musters mittels eines Tintenstrahldruckers unter Verwendung warmeaktivierbarer
Farbemittelfeststoffe, mit den Schritten:

Bereitstellen einer flissigen Tinte, die zur Verwendung in einem Tintenstrahldrucker, der flissige Tinte verwen-
det, geeignet ist, und die flissige Tinte Wasser, Teilchen von warmeaktivierbaren Farbemittelfeststoffen und
ein Viskositatssteuerungsmittel enthalt, wobei die flissige Tinte eine Viskositat von nicht unter 6,0 mPa.s (Cen-
tipoise) aufweist, wobei die warmeaktivierbaren Farbemittelfeststoffe in dem Viskositatssteuerungsmittel schwer
|6slich sind,

Versorgen des Tintenstrahldruckers, der flissige Tinte druckt, mit der flissigen Tinte;

Drucken der flissigen Tinte in ein gewiinschtes Bild mittels des Tintenstrahldruckers auf ein Substrat, um ein
Bild zu bilden, wobei die Teilchen der warmeaktivierbaren Farbemittelfeststoffe zum Zeitpunkt des Druckens
fest sind; und Warmeaktivieren der warmeaktivierbaren Farbemittelfeststoffe, wobei, nach Warmeaktivierung,
das Bild, wenn durch ein X-Rite-Dichtemessgerat gemessen, eine optische Dichte von nicht weniger als 1,25
aufweist, dadurch gekennzeichnet, dass das

Viskositatssteuerungsmittel nicht weniger als 15 Gewichtsprozent der flissigen Tinte enthalt, und dass nicht
weniger als 95% der Teilchen der warmeaktivierbaren Farbemittelfeststoffe einen Durchmesser von 0,05 Mi-
krometer oder mehr aufweisen.

Verfahren zum Drucken eines Musters mittels eines Tintenstrahldruckers unter Verwendung warmeaktivierbarer
Farbemittelfeststoffe nach Anspruch 1, wobei eine obere Grenze einer Verteilung der TeilchengroRen der Teilchen
warmeaktivierbarer Farbemittelfeststoffe eine Funktion des engsten Tintenweges innerhalb eines Druckkopfes eines
Tintenstrahldruckers, der zum Drucken der flissigen Tinte verwendet wird, und dem Gesamtgewicht der warme-
aktivierbaren Farbemittelfeststoffe zu dem Gesamtgewicht der flissigen Tinte gemaR der folgenden Formel ist:

d=(sp)
1-f

wobei

@ der engste Tintenweg innerhalb des Druckkopfes wie Diisen-/Offnungsdurchmesser ist
D die TeilchengréRe dargestellt durch 95% der GesamtteilchengréRenverteilung ist, und
f der Farbemittelgewichtsanteil des Gesamtformulierungsgewichtes ist (<1).

Verfahren zum Drucken eines Musters mittels eines Tintenstrahldruckers unter Verwendung von wéarmeaktivierbaren
Farbemittelfeststoffen nach einem der Anspriiche 1 oder 2, wobei das Gewicht des Viskositatssteuerungsmittels,
das in einem Volumen der warmeaktivierbaren Tinte vorliegt, zumindest dem dreifachen Gewicht des warmeakti-
vierbaren Farbemittels entspricht, das in dem Volumen der warmeaktivierbaren Tinte vorliegt.

Verfahren zum Drucken eines Musters mittels eines Tintenstrahldruckers unter Verwendung von warmeaktivierbaren
Farbemittelfeststoffen nach einem der Anspriiche 1 oder 2, wobei das Viskositatssteuerungsmittel Glykol ist und
das Gewicht des Glykol, das in einem Volumen der warmeaktivierbaren Tinte vorliegt, zumindest dem dreifachen
Gewichtdes warmeaktivierbaren Farbemittels entspricht, das indem Volumen der warmeaktivierbaren Tinte vorliegt.

Verfahren zum Drucken eines Musters mittels eines Tintenstrahldruckers unter Verwendung von warmeaktivierbaren
Farbemittelfeststoffen nach einem der Anspriiche 1 bis 4, wobei das Gewicht des Viskositatssteuerungsmittels, das
in einem Volumen der warmeaktivierbaren Tinte vorliegt, 15-60% des Gesamtgewichtes des Volumens der warme-
aktivierbaren Tinte betragt.

Verfahren zum Drucken eines Musters mittels eines Tintenstrahldruckers unter Verwendung von wérmeaktivierbaren



EP 2 451 648 B1

Farbemittelfeststoffen nach einem der Anspriiche 1 bis 5, wobei die Warmeaktivierungstemperatur des Farbemittels
nicht wesentlich hdher ist als der Siedepunkt des Viskositatssteuerungsmittels.

7. Verfahrenzum Drucken eines Musters mittels eines Tintenstrahldruckers unter Verwendung von wérmeaktivierbaren
5 Farbemittelfeststoffen nach einem der Anspriiche 1 bis 5, wobei die Warmeaktivierungstemperatur des Farbemittels
nicht mehr als 11,1K (20 Grad Fahrenheit) hoher ist als der Siedepunkt des Viskositatssteuerungsmittels.

8. Verfahrenzum Drucken eines Musters mittels eines Tintenstrahldruckers unter Verwendung von warmeaktivierbaren
Farbemittelfeststoffen nach einem der Anspriiche 1 bis 5, wobei im wesentlichen alle Teilchen des Farbemittels,
10 die einen Durchmesser von unter 50 Nanometer aufweisen, aus der Tinte entfernt sind.

Revendications

15 1. Procédé d’'impression d’un dessin au moyen d’une imprimante a jet d’encre utilisant des substances solides de
colorants thermo-activables, comprenant les étapes de :

préparer une encre liquide apte a étre utilisée dans une imprimante a jet d’encre qui utilise de I'encre liquide,

ladite encre liquide comprenant de I'eau, des particules de substances solides de colorants thermo-activables,
20 et un agent de contréle de viscosité, ol I'encre liquide a une viscosité non inférieure a 6,0 mPa.s (centipoises),

ou les substances solides de colorants thermo-activables sont Iégérement solubles dans I'agent de contrdle

de viscosité,

alimenter 'imprimante a jet d’encre qui imprimé 'encre liquide en encre liquide ;

imprimeur ladite encre liquide dans une image recherchée au moyen de: ladite imprimante a jet d’encre sur un
25 support pour former une image, ou les particules des substances solides de colorants thermo-activables sont

solides au moment de I'impression ; et thermo-activer les substances solides de colorants thermo-activables,

ou, aprés la thermo-activation, 'image a une densité optique non inférieure a 1,25 lorsqu’elle est mesurée avec

un densitométre X-Rite,

30 caractérisé en ce que I'agent de contrdle de viscosité comprend une quantité non inférieure a 15% en poids de
encre liquide et qu'une quantité non inférieure @ 95% des particules des substances solides de colorants thermo-
activées ont un diamétre de 0,05 microns ou plus grand.

2. Procédé d’'impression d’un dessin au moyen d’'une imprimante a jet d’encre utilisant des substances solides de
35 colorants thermo-activables selon la revendication 1, dans lequel une limite supérieur d’une distribution de tailles
de particules des substances solides de colorants thermo-activables est une fonction du chemin d’encre le plus
étroit a I'intérieur d’'une téte d’impression d’une imprimante a jet d’encre utilisée pour imprimer I'encre liquide, et le
poids total des substances solides de colorants thermo-activables au poids total de I'encre liquide, en accord avec
la formule suivante :

0z(50)
1-f

@ est le chemin d’encre le plus étroit a l'intérieur de la téte d'impression comme le diamétre de buse/orifice,
D est la taille de particule présentée comme 95% de la distribution de tailles de particules totale, et
f est la fraction pondérale de colorant du poids de formulation total (<1).

50 3. Procédé d’'impression d’'un dessin au moyen d’'une imprimante a jet d’encre utilisant des substances solides de
colorants thermoactivables selon 'une quelconque des revendications 1 ou 2, dans lequel le poids de I'agent de
contrdle de viscosité présent dans un volume d’encre thermoactivable représente au moins trois fois le poids du
colorant thermoactivable présent dans le volume d’encre thermoactivable.

55 4. Procédé d’'impression d’un dessin au moyen d’une imprimante a jet d’entre utilisant des substances solides de
colorants thermoactivables selon 'une quelconque des revendications 1 ou 2, dans lequel 'agent de contrdle de
viscosité est le glycol, et le poids du glycol présent dans un volume d’encre thermoactivable représente au moins
trois fois le poids du colorant thermoactivable présent dans le volume d’encre thermoactivable.
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Procédé d’impression d’un dessin au moyen d’une imprimante a jet d’entre utilisant des substances solides de
colorants thermoactivables selon 'une quelconque des revendications 1 a 4, dans lequel le poids de 'agent de
contrdle de viscosité présent dans un volume d’encre thermoactivable représente 15-60% du poids total du volume
d’encre thermoactivable.

Procédé d’impression d’un dessin au moyen d’une imprimante a jet d’entre utilisant des substances solides de
colorants thermoactivables selon 'une quelconque des revendications 1 a 5, dans lequel la température de ther-
moactivation du colorant n’est pas sensiblement plus élevée que le point d’ébullition de 'agent de contrdle de
viscosité.

Procédé d’impression d’un dessin au moyen d’une imprimante a jet d’entre utilisant des substances solides de
colorants thermoactivables selon 'une quelconque des revendications 1 a 5, dans lequel la température de ther-
moactivation du colorant n’est pas plus que 11,1K (20 degrés Fahrenheit) plus élevée que le point d’ébullition de
'agent de contrdle de viscosité.

Procédé d’impression d’un dessin au moyen d’une imprimante a jet d’entre utilisant des substances solides de
colorants thermoactivables selon 'une quelconque des revendications 1 a 5, dans lequel sensiblement toutes les
particules du colorant d’un diametre inférieur a 50 nanomeétres sont exclues de I'encre.
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NYOMTATAS PLIARAS NAGY VISZEOZITAST HOERZEKENY TINTAVAL

SZABADALMI IGENYPONTOK

t. Elidrds minta nvomntatisiog tintaxeRaras pyomtadval kdvel akitivalhatd szines seilisd anygs
gok alkalmazdsdval, amely tartalmarea az WS Bodsebet
elddlifunk egy folvékony tinmdl, anvely folydhony tntdt alkubmazd tintssugarss nyomiaioban sikal-
marhatd, shol az emiitett folychony tata tartabmeaz vizes, hiwel abtivithatd szines saildnd anvagok
szemeslt fo viszkozitdst szabilysd anvagon, ahol » folydkony tutr viszkosiidsa nen kevesobh, v
&8 mPa-s (entipoise), ahol @ hvel akiivithatd szines szilénd anvagek rosszal oldddnak o visdhosis
sast seabdbyed apvagban,
a folydkony tinthval nyomitatd Untanigane nyomtstohe besiiik az emiftet folydkany tintdt,
az eonlitert folydkony tintdt kivant képhen wyonvatink s ciftett tintasegaras nyomimidval sgy
seubsaivhiumra, € gy képet hépualink, ahol o bdvel sktivalbatt saliey seildnd anyagok sremesé szi-
Kard allapotban vannak a nyomtatds idSpontiaban, ¢ a hive! sktivathats seives szilird anvagokat ho-

vel aku

k. ahol ax altivilis widn 8 kép optikal slirlisdge vom hovesehh, mint 128, X-Rite
donzBomdteivel mdrve,

avesl jellemenve, hogy v vischositan spabdlved anvag a Safvdlony tintdnak nem kevesebb, nint 199
w328t teert ki o o hbval akiivalbatd szfnes szilind soyagolo sexmesst nons kevesshh, mint $5%dnak

Aimdrdie 0,08 pm vagy condd nagyobh,

2. Az 1, igdnypont szevint olpivds mints ayomtsticdn tntasugarss ayomtatdval hovel mhtivals
hotd sziues seilded anvagok alkalmandsdval, abnl o hovel aktivithatd szines szilard anyagok szemosdl
seemsemenstének eloselise folvd hatars ogy, folydkony thitdt alkslmaed tintasugamas wvomatd
ayomtatdicidn bolith logheskenyebb totalt €8 o kbvel altbvithatd soines anilded any sgnak a folyékouy

tnta teljes Wmegehes viszonyitat teljes muge Rgavénys, s alibbi cpyenist sverint

¢2(sp)
1-f

ahol
@ jelentiee 3 logheskenyebb thutadt » wyomtatdfaen heltl, fgv fvdkalnyilas dwéed

D elentdse - teljes spemosemrat ooszils 98%-dnak negteleld szemuosenmdrey, 8s

Fielentéae a sxineedk tmeg Frakeio)s s teljes késeitmény tmegdn beltit{<i)

ISRIZATRESL FP4stiodlinly
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Az E vagy 2. igdnypodt seerindl oliirds mrinte wyomiatasars fedashgaras pyonvatovat hdvel
aktivithatd szines silfed anyagek alkabuazdstval, shol a hével akivalliats Snta ogyvsepnvi idrfigas
han jelenlévd viszkozitdst szabilyzd anyag ©mege leyuldhh hiromezorosa a hdvel akiivathats tius

eRységnyi Wrtogaidban jelenlovd hiwel sktivalmd szineedk thmegdnek.

ety

Ire

4. &z 1ovagy 20 tgénypont seerintl eljdrds mints nyomtatieds tintesunaeas nvomistdval hivet

P

shttvalbatd szings saildrd snyagok alkalusedsaval, abol s visrkozitist seabdlyas anyag glikol ds g hé-

o

wel aktivalbatd tints egyadgoyi térfogataban jelenléve ghikol fimene Togalidb hiromasrerosa & hoval

akitivilhatd tinta egyedgnyt térfogatdban jelonldvi hovel aktivalias szinezsk Wmegsnek.
3. Aw 14, igenypontok banmelytke seeriml olidrds mints svosnatdsira tintasugaras nyomisd.
val hivel aktivdthato szines s2ildnd anyagok alkalmazicdval, abol a hivel aktivathatd tinta agyséenyd
trfogatiban jelenlévd viszkozitdst szabdlyzd amyag tomege & hbvel aktivathatd tinta 16 rfogata telfes
fhmegenak 15609 résedt toszd ki
. Az -5 igfnypontok barmelyike szerinti eljirds minta nyomiatisdn titusugaras nyonta-
val bdvel alaivalhato szines s2ilded suyagod alkelmazasival, abol & seivezek hével 1ordnt akiivaldes-
nak homerséhlete nem Kuyegesen sagasabb, mint a visshoeitdst seahaly=é anyag Surdspontia.

-

7. A 1450 igduypontok bérmelyike srerintl efjdrds mints nyomiatdsina tntasugaras nyomtaid-
val hiwwel abtivillalé sefoes srilard anysgok alkalmarzdsdval, shol a szinsadh hvel Wirtdnd sktivalass.
agk hémeénkiete ners 18bbel magasabl, mint a viszkoxtidst szabdlyzd anyag forrdspontia, mint 11,1

K {20 &k Fabrenheit)

8. Ax 1.5, igéaypontok bismelyike srerinti ofjdvds minte nyooitatisirs tntasngatas nyomad-
yad bdvel aktivalhatd szines saflded anyhgok alkalmazisdval, whol az 58 nunomiéternd! kisebd Syl

szivendk szemossk Knyvepdben aljosen ki vaonak zdeva & Smdbsl,
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