[ NAVE OF DOCUMENT] SPECI FI CATI ON

[ TITLE CF THE | NVENTI ON] I nk Conposi tion for
H gh-Quality/H gh-Definition ScreenPrinting, Printed Matter
Produced by the Screen Printing I nk Conposition, and Met hod
For Producing the Printed Matter

[ Techni cal Field]

[ 0001]

The present inventionrelates to an ink conposition for
hi gh-quality/ high-definition screen printing that allows
hi gh- preci sion printing of both fine patterns such as fi ne dot
patterns or fineline patterns, and wi de-area solid patterns,
sinmultaneously in a single step by screen printing, whichis
a net hod wi dely used for inmage pattern formationinthe field
of graphics and electric and electronic part-related fields,
as well as to printed matter produced by the screen printing
i nk conpositionandtoanet hodfor producingtheprintedmtter.
[ Background Art]

[ 0002]

In recent years, for graphic decorative printed matter
such as vehi cl e net er and househol d el ectrical appliancel abel s
and designs on tabl et device franes and encl osures, demands
are i ncreasing for nore conveni ent and | ow cost producti on of

printedmatter withgreater di versityof designandincreasingly



hi gh definition, having both fine patterns (for exanpl e, dot
patterns with diameters of about 100 um, or fine 1line patterns),
and wi de-areasolidpatterns. Thereisal soademandfor hi gher
qual i tyandhi gher definitionof thevisibilityof printedimges
t hat conpri sebothfinepatternsandsolidpatterns, byi nproving
t he shar pness of t hei mage edge sectionsinsolidpatternswhile
al so obtaining a satisfactory | eveling property. Mboreover,
inthe fields of conductive circuit printing or black matri x
printing, for electric and el ectronic parts, thereis a demand
for obt ai ni ngahi ghdegreeof definitionthat provi dessharpness
totheprintedinmages w t hout bl eedi ng or spreadi ng, i naddi ti on
to stable printing of finelines, and there is a desire to be
abl e to acconplish highdefinitionprintingwth satisfactory
visibilityinasinglestepregardl essof thesizeof theprinted
area, for cost reduction.

[ 0003]

In conventional screen printing, when printing a dot
pattern or fine line pattern of approximately 100 ym, printing
Is usually performed using a high-viscosity screen printing
i nk of about 10 to 200 Pa-s, with a reduced fl ow property, but
printing of solid patterns with such hi gh-viscosity screen
printing inks cannot avoid creation of |eveling defects or

printing abnormalities in the solid patterns due to the poor



flowproperty, and as a result the visibility of the printed
matter isinpaired. Furthernore, when al ow viscosity screen
printinginkof several Pa-sis usedfor satisfactory printing
of solid patterns, it has been inpossi ble to avoi d spreadi ng
of ink that may exceed about 50 to 100 um at the solid pattern
I mge edge sections, or enlargenent, spreadi ng or bl eedi ng of
finepatterns, that inpairthevisibilityof theprintedmatter,
andt hereforescreenprintingof finepatternsandsolidpatterns
I's performed separately with di fferent i nks suitably prepared
for each, and it has been difficult to produce printed matter
conprising both fine patterns and solid patterns in a single
step of screen printing.

[ 0004]

Ink jet printing, on the other hand, is considered to
al | owhi gh-precisionprintingof printedmatter conprisingboth
fine patterns and solid patterns in a single step, and many
attenpts have been nmade to acconplish high-quality,
hi gh-definition printing by ink jet printing, however, since
ink jet printing involves spraying ink droplets froma head
nozzle with a diameter of about 30 um, which spread out to about
50 uym at minimum when the droplets impact with the object being
printed, it has been the case that such printing | acks sharp

linearity especially at inmge edge sections.



[ 0005]

O fset printing is another printing systemthat all ows
creation of high-quality, high-definition printed matter,
however, sincethestructureof theprintingplateisnesh-1ike,
resulting inthe printed imges that are aggregated prints of
hal ftone dots, it has been inpossibleto avoid alack of sharp
linearity at i mage edge sections, simlar toinkjet printing,
while the printing filmthickness is also thin at about 1 to
2 um, and when compared to screen printedmatter, it is inferior
interns of highfilmthickness, highdurability, hi ghweather
resi stanceandhi ghchem cal resi stance, aswel | asfirmadhesi on
to various objects to be printed and versatile functionality,
such that it i s unsuitable for creation of printed matter that
requires durability and functionality, such as vehicle neter
and househol d el ectrical appliance | abels, designs on tabl et
devi ce frames and enclosures, circuit printing for electric
and electronic parts, and |light nodul ated bl ack matri ces.

[ 0006]

Prior Patent Docunment 1 (Japanese Unexam ned Patent
Application Publication No. 2010-047716) discloses a
conductive ink conmposition and conductive coating filmfor
screen printing that can formhigh-definition patterns, but

techniques relating to the fl ow property of ink for printing



wi thbothfinepatternsandsolidpatternshavenot been pursued,
and therefore while fine patterns can be obtained wth
satisfactory printingprecision, inthe case of solid patterns
the l eveling property is poor and printing abnormalities are
generated. Furthernore, the technical scope of Prior Patent
Docunent 1 relates only to printing of fine patterns with the
conductive ink conposition.
[ 0007]

I naddi tion, Prior Patent Docunent 2 (Japanese Unexani ned
Pat ent Application Publication No. 2003-238876) and Prior
Pat ent Docunment 3 (Japanese Unexam ned Patent Application
Publ i cati on No. 2003-294930) disclose ink conpositions for
screen printing that allow formation of high-definition
patterns, but as wth Prior Patent Docunent 1, the di scl osures
are of techni ques for highly precise printingof finepatterns
but not of technology relating to ink conpositions for
simul taneous printing of solid patterns in a single step.
[Gtation List]
[ Pat ent Docunent ]
[ 0008]
[Prior Patent Docunent 1] Japanese Unexam ned Patent
Application Publication No. 2010-047716

[Prior Patent Docunment 2] Japanese Unexam ned Patent



Application Publication No. 2003-238876

[Prior Patent Docunent 3] Japanese Unexam ned Patent
Application Publication No. 2003-294930

[ SUMWWARY OF THE | NVENTI ON]

[ Problens to be Sol ved by the Invention]

[ 0009]

The present invention has been acconplished in |light of
the problens described above, and it relates to an ink
conposi tion for high-quality/high-definitionscreenprinting
that allows printing of both fine patterns such as fine dot
patterns or fineline patterns, and wi de-area solid patterns,
simul taneously in a single step by screen printing, which has
been consi dered i npossi bl e to achi eve by conventi onal screen
printing, as well as to printed matter produced by t he screen
printing ink conposition and to a nmethod for producing the
printed matter.

[ Means for Sol ving the Probl ens]
[0010]

The invention relates to an i nk conposition for screen
printing, whi ch S an I nk conposi tion for
hi gh-quality/ high-definition screen printing that, when
produci ng printed matter by screen printing onto an object to

be printed using a 360-nmesh screen printing plate forned by



a high-strength, non-deform ng stainless steel nmesh with a
filament diameter of 25 um, produces printed matter with a
printed image edge spreading width of no more than 10 um from
the i mage design dinensions of the printing plate, the ink
conposition for screen printing containing a solvent with a
boi ling point of 170°C or higher at 70 wt % or greater of the
total sol vent, andaprepol yner or pol yner wi t hawei ght - aver age
nol ecul ar wei ght of 2000 or greater at 2 wt%or greater with
respect to the total ink conposition, and having a viscosity
of 30t0180Pa-sasneasuredwi thaBHtyperotatingviscosineter
at 25°C, and a thixotropic index of 2.0 to 8.0.
[Effect of the Invention]
[ 0011]

Wth the ink conposition for screen printing of the
i nvention, it has becone possible to print fine patterns and
| ar ge- ar ea solid patterns W th hi gh-quality and
hi gh-definition by screen printing, with a single screen
printing step.
[ Best Mode for Carrying Qut the Invention]
[0012]

As is nentioned above, the invention relates to an ink
conposition for screen printing, whichis an ink conposition

for high-quality/high-definition screen printing that, when



produci ng printed matter by screen printing on an object to
be printed using a 360-nmesh screen printing plate forned by
a high-strength, non-deform ng stainless steel nmesh with a
filament diameter of 25 um, produces printed matter with a
printed image edge spreading width of no more than 10 um from
the i mage design dinensions of the printing plate, the ink
conposition for screen printing containing a solvent with a
boi ling point of 170°C or higher at 70 wt % or greater of the
tot al sol vent, and aprepol yner or pol yner wi t hawei ght - aver age
nol ecul ar wei ght of 2000 or greater at 2 wt%or greater with
respect to the total ink conposition, and having a viscosity
of 30t0180Pa-sasneasuredwi thaBHtyperotatingviscosineter
at 25°C, and a thixotropic index of 2.0 to 8.0.

The invention further relates to an i nk conposition for
screen printing, wherein the ink conposition has a neasured
flowradius value of 14.0 to 19.0 mmafter 1 mnute fromthe
start of neasurenent by a fl owproperty neasuring net hod usi ng
a spread neter at 25° C according to JI'S K5701-1:2000.

[ 0013]

It further relates to an ink conposition for screen
printing, wherein the ink conposition satisfies "F60" - "F45"
= 1.0 mm where "F60" is defined as the neasured fl ow radi us

val ue after 1 m nute and "F45" i s defi ned as t he neasured fl ow



radi us value after 45 seconds fromthe start of neasurenent
by the fl ow property nmeasuri ng net hod usi ng t he spread neter.
[ 0014]
Theinventionstill further relatestoanink conposition
for screen printing, wherein the i nk conposition contains at
| east onecol ori ngmateri al, extender pi gnment andfiller, either
of one type or nultiple types, or a conbination thereof, the
coloring materi al, extender pignent and filler are dispersed
intheink conpositionw th anean particle size of no greater
than 35 um.
Theinventionstill further relatestoanink conposition
for screen printing that is an ink conposition for graphic
decorative screen printing.
Theinventionstill further relatestoanink conposition
for screen printing that is an ink conposition for screen
printing to be used for black matrix, black stripe, resist
pattern, spacer or |ight guiding panel dot formation.
[ 0015]
It still further relatesto anink conpositionfor screen
printing, the ink conpositionincluding afiller, the filler
havi ng conductivity, andthe filler beingdispersedintheink

conposition with a nean particle size of no greater than 10

um.



[ 0016]

The invention still further relates to printed matter
produced by the screen printing ink conposition for screen
printing onto an object to be printed.

The invention still further relates to a nethod for
produci ng printed matter, wherein printed matter i s produced
by t he screen printinginkconpositionfor screenprintingonto
an object to be printed.

[0017]

The i nk conposition for screen printing of theinvention
contains a solvent wwth a boiling point of 170°C or higher,
at 70 wt %or greater of thetotal solvent. |If the solvent with
a boi ling point of 170°C or hi gher is not present in an anount
of at | east 70%of the total solvent, rapidink drying on the
screen printing plate will cause cl oggi ng due to an i nk-dried
coating on the screen printing plate, and defects will be
producedinthefinepatternor at thesolidinmge edgesections
makingit i npossibletoobtainahigh-definitionprintednmatter
wi th high quality.

[ 0018]

There are no particular restrictions on solvents ot her

than the solvent with a boiling point of 170°C or higher to

be present in the ink conposition for screen printing of the
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i nvention, but in order to attenuate the evaporation rate of
thesol vent wi t haboi | i ngpoi nt of 170° Cor hi gher, by azeotropic
evaporation, and obtain nore satisfactory stability of the
screen printing ink conposition on the screen plate, it is
preferred to use sol vents whose boiling points are not bel ow
100°C.

[0019]

The solvent with a boiling point of 170°C or higher
according to the invention may be an organi c sol vent such as
I sophor one, a di basi c acid ester ( DBE)
3- et hoxy- 3- net hyl but anol , 3- net hoxy- 3- et hyl butyl acetate,
et hyl enegl ycol nonobutyl ether acetate, coal tar naphthaw th
a boi | i ng poi nt of 170°Cor hi gher, di et hyl enegl ycol nonoet hyl
et her (acetate), diethyleneglycol nonobutyl ether (acetate)
or triethyleneglycol nonobutyl ether (acetate), and/or a
(et h) acryl ate nononer, vinyl ether nononer or am de nononer
t hat hardens under activating energy rays.

[ 0020]

Preferred exanpl es of solvents whose boiling point is
not bel ow 100°C, according to the invention, include xylene,
cycl ohexanone, coal tar naphtha with a boiling point of 160
to 170°C, mineral spiritswthaboiling point of 150to 170°C,

1- met hoxy- 2- pr opanol , 1- met hoxypropyl - 2- acet ate and
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di acet one al cohol .
[ 0021]

The sol vent of the invention needs only contain 70 wt %
or greater of a solvent with a boiling point of 170°Cor hi gher
anong the total solvent, but inorder tofurther stabilize the
screenprintingpropertiesfor finepatterns, theboilingpoint
of the solvent is preferably 190°C or higher.

However, since using mneral oil or vegetable oil with
a boiling point exceeding 250°C as the solvent results in a
poor drying property of theprintedcoatingfilm whenasol vent
having a boiling point of higher than 250°C is used, it is
pref erabl y used at nonoret han5w %of t hetotal sol vent anount.
[ 0022]

I n addi tion, the ink conposition for screen printing of
the invention contains at | east a prepol yner or polyner with
awei ght - aver age nol ecul ar wei ght of 2000 or gr eat er, as a bi nder
resin, at 2 w% or greater with respect to the total ink
conposi tion.

[ 0023]

| f t he wei ght - aver age nol ecul ar wei ght of t he prepol ynmer
or polyner is |less than 2000, problens such as weak adhesi on
or durability of the printed coating fil monto objects to be

printed will result, while if the weight-average nol ecul ar
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wei ght exceeds 200000, the solubility in solvents will be poor
and a greater anmount of tine and | abor will be necessary for
producti onof theinkconposition. Therefore, anorepreferred
wei ght - aver age nol ecul ar wei ght range i s about 4000t o 100000.
[ 0024]

If the content of the prepolyner or polyner with a
wei ght - aver age nol ecul ar wei ght of 2000 or greater i sl essthan
2 W %wthrespect tothetotal ink conposition, this may | ead
to reduced adhesi on and durability of the printed coatingfilm
onto objects to be printed, and undesirable results such as
| evel i ng def ect s and pi nhol e generationinthe printed coating
film duetopoor di spersionof thecoloringagent. 1fitexceeds
70 wt% on the other hand, the viscosity nay becone too high
making it difficult to acconplish uniformscreen printing, or
the mxing ratio of the solvent with a boiling point of 170°C
or higher will be lower, tending to result in easier drying
of the ink on the screen printing plate and tending to result
in clogging of fine patterns. Therefore, a nore preferred
content is about 5to 70 Wt %of the total ink conposition, an
evennorepreferredrangebeinglOto70w %andt henost preferred
range being 15 to 60 wt% as preferred ranges even for use as
an ink for graphic decorative screen printing.

[ 0025]

13



The prepolynmer or polynmer of the invention has a
wei ght - aver age nol ecul ar wei ght of 2000 or greater, and there
are no particular restrictions onthe type or mxing ratio as
|l ong as the content is 2 wt%or greater with respect to the
total i nkconpositionanduptoacontent that al | ows di ssol uti on
inthesolvent intheinkconposition, althoughit is desirable
toavoi dhi ghl y hazar dous har nf ul subst ances, suchas subst ances
that are strongly toxic for humans or organi sns or substances
that create a high environnental | oad.

[ 0026]

Exanpl es for the prepol yner incl ude uret hane acryl at es,
pol yester acrylates and epoxy acrylates that harden by
activating energy rays, such polyners including polyester
resins, various types of nodified polyester resins such as
ur et hane- nodi fi ed pol yester resins, epoxy-nodified pol yester
resins and acryl-nodified pol yest er resins, vi nyl
chl oride-vinyl acetate copolynmer resins, butyral resins,
pol yet her -uret hane resins, pol yest er -uret hane resins,
pol ycar bonat e- ur et hane resins, epoxy resins, phenol resins,
acrylic resins, polyamde resins, polyam deimde resins,
pol yol efi nresins, chl ori nat ed pol yol efi nresins, chl orinated
rubber, mel am neresins, urearesins, nodi fiedcel |l ul oseresins

suchasethyl celluloseresin, nitrocellul oseresins, cellul ose
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acet ate butyrate (CAB) and cel | ul ose acet at e pr opi onat e (CAP),
rosinresins, mal ei caci dresi ns, natural resi nsandal kydr esi ns,
any of which nay be used alone or in conbination.

[0027]

The i nk conposition for screen printing of theinvention
al so has a viscosity of 30 to 180 Pa-s, and nore preferably
50to0 120 Pa-s, as neasured by a BH-type rotating viscosineter.
If the viscosity is |lower than 30 Pa-s, bl eedi ng and spreadi ng
may occur in the fine patterns and solid i rage edge secti ons
maki ngit i npossi bletoobtainahigh-quality, high-definition
printedinmge, whileif the viscosity is higher than 180 Pa- s,
the ink may not be uniformon the screen printing plate, or
parting of theink fromthe screen printing plate my be poor,
produci ng abnormalities in solid inmages or creating defects
in fine patterns or inage edge sections.

[ 0028]

Al so, the ink conposition for screen printing of the
i nvention has a thixotropic index (Tl value) of 2.0 to 8.0,
the Tl val ue being nore preferably 4.0to 7.0. |f the Tl val ue
islessthan2.0, theinkflowpropertyw | increase, resulting
inspreading in printed inmges with the passage of tine after
printing even if the viscosity is 180 Pa-s, such that fine

patterns or i mage edge sections nay becone enlarged. |If the
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Tl val ue exceeds 8.0, the degree of protrusion of theink from
thescreenprintingplatew || beexcessiveevenif theviscosity
I's 30 Pa-s, such that bl eeding may occur in fine patterns and
at i mage edge sections naking it inpossible to obtain sharp
printedinmges, or theflowpropertywthtine may be i npaired,
resulting in poor |eveling especially on solid inmages.

[ 0029]

The "TI val ue,” for the purpose of the invention, isthe
ratioof theviscosityvaluewith2rotations andthe viscosity
value with 20 rotations of the BHtype rotating viscosi neter
at 25°C, or inother wordstheval ue: [viscositywith2rotations
of BH-type rotating viscosineter/viscosity with 20 rotations
of BH-type rotating viscosineter].

[ 0030]

Furthernore, accordingtothe invention, preferably the
I nk conposi tion has a neasured fl owradi us val ue (herei nafter
referred to as "flowvalue") of 14.0to 19.0 nmafter 1 m nute
fromthestart of neasurenent by afl owproperty nmeasuri ng net hod
using a spread neter at 25°C according to JI' S K5701-1: 2000.
It is nore preferably 15.0 to 18.0 mm If the flowvalue is
lessthan14.0mm theinkw || protrudefromthescreenprinting
plate with greater difficulty, requiring nodifications such

as increased printing pressure of the squeegee during screen
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printing, whileif theflowvalueis greater than 19.0 mm the
degree of ink protrusion fromthe screen printing plate w ||
tend to be greater, requiring nodifications such as | oweri ng
the printing pressure of the squeegee during screen printing.
[ 0031]

Mor eover, the fl owval ue represents the radi us val ue of
i nk that has flowed after 1 m nute fromthe start of neasurenent
with aspread neter as i s nenti oned above (herei nafter defined
as "F60"), but nore preferably, if the radius value after 45
seconds fromthe start of measurenent with a spread neter is
defined as "F45,” then the ink conposition is within the
above-nentioned fl ow val ue range and "F60" - "F45" = 1.0 mm
toobtai nstabl ehigh-quality, high-definitionprintedimages.
Thisissothat theinkw || haveasuitableflowpropertyduring
printing, and so that after printing, the fl ow property wll
be suchastom nim zel arge spread of spreadi ngw ththe passage
of tinme.

[ 0032]

The i nk conpositionof theinventionisaninkconposition
for high-quality/high-definitionscreenprintingthat at | east,
whenprintedmatter i s createdby screenprintingontoanobject
to be printed using a 360 nesh screen printing plate nade with

a hi gh-strength, non-deform ng stainless steel nmesh having a
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filament diameter of 25 um, can produce printed matter with
a printed image edge spreading width of no more than 10 um from
the i mage design dinensions of the printing plate. If the
printed image edge spreading width exceeds 10 um, enlarged
sectionsof theprintedimgew threspect totheprintingplate
i mge design will be visibly apparent and the printed i mage
wi Il becone visibly blurred, so that it may no |onger be
consi dered hi gh-quality, high-definitiondecorativeprinting.
[ 0033]

As is nentioned above, the 1ink conposition for
hi gh-qual i ty/ hi gh-definition screen printing can be prepared
by contai ni ng at | east a solvent with a boiling point of 170°C
or hi gher at 70 wt %or greater of thetotal solvent, containing
at | east aprepol yner or pol yner wi t hawei ght - aver age nol ecul ar
wei ght of 2000 or greater at 2 wt %or greater with respect to
the total ink conposition, and having at | east a viscosity of
30to 180 Pa:-s as neasuredwi th a BHtyperotating viscosi neter
at 25°C and at least a thixotropic index of 2.0 to 8.0.

[ 0034]

I n addi ti on, if t he i nk conposi tion for
hi gh-qual ity/ high-definition screen printing satisfies the
"preferred conditions and/ or desirabl e conditions" nentioned

above and/ or bel ow, its productionwi || befurther facilitated
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andt he hi gh-quality/high-definitionqualityasprintedmatter
may be 1 nproved.
[ 0035]

Here, when the term "zero" um is used for the printed
I mage edge spreading wdth, it neans conplete absence of
spreadi ng of the printedink and printing as prescribed by the
I mage designontheprintingplate, but sincetheprintingplate
exists in a state with a knitted screen nmesh, even in cases
where no spreading of theink is present after printing there
can be an effect of the presence of the screen nesh, tending
to create m nute chi pping or jaggedness at the printed i mage
edge sections. Therefore, the spreading w dth for decorative
printing images is preferably 2 to 10 um and more preferably
3 to 8 um.
[ 0036]

Preferred exanpl es for the screen nmesh, screen printing
pl ate and screen printing conditions will now be descri bed.

The 360 mesh screen nmesh nmade of a high-strength,
non- def or m ng st ai nl ess st eel nesh may be HS- D360 by Asada Mesh
Co., Ltd. (mesh filament diameter: 25 ume, calendered mesh
thickness: 29 um, open area ratio: 42%, strength index: 2.56
as indicated by Asada Mesh Co., Ltd.)
[ 0037]
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The printing plate is preferably a stainless
steel/stainless steel conbination plate, with an enul sion
thickness of 7 to 20 um using an appropriate commercially
avai | abl e phot osensi tive ermul si on, and further fl at-processed
on the enul sion surface.

The screen printing conditions nay be, as a preferred
exanpl e, asqueegeew th a60to 90 degree hardness, acl earance
of 3to 7 mm pressing with a squeegee printing pressure of
1.5t0 2.0 mnm a squeegee angl e of 50 t o 80 degrees, a squeegee
speed of 80 to 300 mml sec and pressing with a scraper pressure
of 1.0 to 2.0 nm
[ 0038]

Here, it isanessential conditionfor theinkconposition
for screenprintingof theinventionthat, at | east for printed
matter screen printed using a 360 nesh screen printing plate
made of a hi gh-strength, non-deform ng stainless steel nesh
with a filament diameter of 25 um, it can produce printed matter
with a printed i mage edge spreadi ng width of no nore than 10
um from the image design dimensions of the printing plate, and
t heref ore even when printed usi ng a screen printing pl at e made
of anot her type of screennesh, if theinkconpositionfor screen
printingconfornstothenecessaryconditionsof theinvention,

theink conmpositionfor screenprintingiswthinthetechnical
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scope of the invention.

Nat ural Iy, when using a screen printing plate made of
a high-strength, non-deform ng stainless steel nesh that
exceeds 360 nesh (for exanpl e, 500 nesh, 640 nesh or 840 nesh),
spreadi ngof theprintedi mage edgesw || beevenfurther reduced
and the printed i mage edge sections w |l be sharper.

[ 0039]

Furt her nore, whentheink conpositionfor screenprinting
of the invention contains at |east one coloring materi al
ext ender pi gnent or filler, either of onetypeor nultipl etypes,
or a conbination thereof, the coloring material, extender
pi gment andfillerispreferablydispersedintheinkconposition
with a mean particle size of no greater than 35 um. When a
coloring material, extender pignment or filler with a nmean
particle size exceeding 35 um after dispersion is present,
cl oggi ng of the nmesh spaci ngs of the 360 nesh screen printing
pl ate may occur, potentially creating chipping and pi nhol es
in the printed i mge.

[ 0040]

There are no particular restrictions on the nethod for
di spersing the coloring material, extender pignent and filler
inthe ink conposition for screen printing of the invention,

and exanpl es i ncl ude di spersi onusi ngabl ade-stirreddi sperser,
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bead di sperser or triple roll disperser.
[0041]

The col ori ng agent, extender pignent and filler are not
particularly restricted, and exanples of coloring agents
i nclude azo pignments, disazo pignments, bisazo pignents,
pht hal ocyani ne pignents, ant hr aqui none- based pignents,
I soi ndoline pignments, dioxazine pignments, quinacridone
pi gnent s, peryl ene-based pi gnents, carbon bl ack pi gnents, | ake
bl ack pi gnent's, peryl ene bl ack pi gnent's, ani | i ne bl ack pi gnent s,
I ron oxi de pignents, titani umpignents, zinc sul fide pignments
and various chromatic col or dyes, any one of which or two or
nore of which may be used, such coloring materials being
preferably used in a mxing ratio of no greater than 95 w %
with respect totheink conposition. The anount is preferably
no greater than 50 w %

[0042]

Exanpl es of extender pi gnentsinclude (fineparticulate)
silica, talc, calcium carbonate, rmagnesium carbonate,
bent oni te, sedi mentary bari umsul fate, zi nc oxi de and al um na,
any one of which or two or nore in conbination may be used,
such extender pignents being preferably usedinamxingratio
of no greater than 30 Wt %w th respect to the i nk conposition.

[ 0043]

22



Exanples of fillers include resin beads, netallic
particles, nmetal powder, nmetal oxide powder, graphite, pearl
pi gnment, fl uorescent pi gnents, wax parti cl es and prot ei npowder.
Al'so included are functional materials, such as ultraviol et
absorbing materials, antimcrobial materials, heat absorbing
mat eri al s, refractive I ndex- nodi fyi ng mat eri al s,
slidability-inparting materials, slidability-preventing
mat eri al s, phosphorescencent materials, polarizingmaterials,
anti-reflectionmaterialsanddiffusiblematerials. Thesenmay
be used al one or in conbinations of multiple types, and such
fillers are preferably used in a mxing ratio of no greater
than 95 wt% nore preferably no greater than 50 wt % and even
nore preferably no greater than 30 w% w th respect to the
I nk conposition.

When the ink conposition is used as an ink for graphic
decorative screen printing, it is possible to produce
hi gh-definition graphic decorative screen printed matter of
hi gh quality, that has not been achi evable with conventi onal
screen printing, nanmely having excellent precision wth
excel l ent linearity of i mage edge secti ons and free of chi ppi ng
or spreadinginfinedots, and simultaneously exhibitingrich
col or shade expression and different types of functionality.

[ 0044]
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Furthernore, an i nk conposition for screen printing of
the i nventi on contai ni ng the above-nenti oned col ori ng agents,
extender pignments and fillersis not limted to such graphic
decorative screen printed matter, and can be used to produce
hi gh-definition screen printed matter even when used for
printingontoelectricandel ectronicparts, suchasblackmatri x
or stripeprintingfor increasingdisplay visibility, pattern
printing for function as a resist, spacer printing to avoid
cont act bet ween nenbers, or dot printing designedfor specific
area si zes, toensure uniformty of | um nanceinlight guiding
panel s.

Cenerally speaking, black inks with a high masking
property are usual |l y used for bl ack matri x or stripe printing,
whi tei nks, bl ack i nks, chromati c col or i nks, transparent i nks,
di spersiveinksand/ or them xedi nks areusual | yusedf or resi st
printing or spacer printing, and inks containingfillerswth
l'ight diffusing functions such as silica or various types of
beads, are usually used for |ight guidi ng panel dot printing.
[ 0045]

Afiller inthe ink conposition of the invention may be
afiller with a conductive property. Such conductive fillers
i ncl ude gol d powder, sil ver powder, copper powder, iron powder,

I ndi um powder and tungsten powder, and/or their oxides or
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conpl exes, as wel | as graphite, carbon bl ack andthe like. 1In
addition, for a printing ink conposition containing such a
conductivefiller, thetypeandcontent of theconductivefiller
may be selected to obtain electrical resistance values in
accordance with the purpose of the printed coating film and
for exanpl e, vol une resi stance val ues range of no greater than
102 Q/cm, 102 Q/cm to 10 Q/cm or 10 Q/cm to 10° Q/cm may be
sel ected as appropriate. The conductive fillers nay be used
al one, or several different types may be used i n conbi nati on.
[ 0046]

The conductivefillerispreferablypresent inadispersed
state with a mean particle size of no greater than 10 pm in
theink conposition, inorder toensureastabilizedresistance
value for the printed matter. The content is preferably an
anount appropriate for the desired perfornmance, in a content
range of no greater than 95wt %i nthe i nk conposition, inorder
toobtainanelectrical resistanceval uesuitedfor thepurpose
[0047]

I naconductiveinkconpositionfor screenprintingusing
a conductivefiller, it ispreferredto use a polyester resin,
acrylic resin, epoxy resin, nitrocellulose resin, ethyl
cellulose resin, rosin-nodified mal eic acid resin, urethane

acryl ate prepolyner, polyester acrylate prepolyner, epoxy
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acrylate prepolynmer or the like having a weight-average
nol ecul ar wei ght of about 3000t 0 30000, or aresi nor prepol ynmer
conprising a conbi nati on thereof, as a bi nder resin, at about
2to 40 wt%wth respect to the total of the conductive ink
conpositionfor screenprinting. Furthernore, thesol vent used
may be t he above- nenti oned sol vent wi th aboilingpoint of 170°C
or hi gher i nan anmount of 70 wt %or greater of thetotal sol vent,
whi |l easi s nentionedabove, theconductivefillerispreferably
used in an amount of no greater than 95 wt%w th respect to
the total conductive ink conposition for screen printing,
depending on the desired conductive performance, and if
necessary, additives such as antifoam ng agents, |eveling
agents and di spersing agents may be added.
[ 0048]

Moreover, in a coating filmformed using the conductive
I nk conposition for screen printing, when a vol une resi stance
val ue of | ower t han about 10°2Q/cm is the target it is preferred
to use gol d powder, silver powder, copper powder, iron powder,
I ndi um powder or tungsten powder, and/or their oxides or
conpl exes in the conductive filler, when a vol une resi stance
val ue of about 1072 Q/cm to 10 Q/cm is the target it is preferred
to use graphite, carbon black or their conmbination in the

conductivefiller, andwhenavol uneresistance val ue of greater
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than 10 Q/cm is the target it is preferred to mainly use carbon
bl ack in the conductive filler.
[ 0049]

The i nvention al so provides printed matter produced by
the screen printing ink conposition for screen printing onto
an object to be printed.

The invention still further provides a nethod for
produci ng printed matter, wherein printed matter i s produced
by t he screen printinginkconpositionfor screenprintingonto
an object to be printed.

[ 0050]

In the printed matter and net hod for produci ng printed
mat t er provi ded by the i nvention, the object tobe printedthat
i susedmay be art paper, coat ed paper, vari oustypesof synthetic
paper, wood, painted slabs, glass, netal, polyester (PET),
pol ycarbonate (PC), acryl, polypropylene (PP), polyethyl ene
(PE), vinyl chloride or the Iike, which may be in the formof
various flat base materials, sheet-like base materials or
filmlike base materials.

[ Exanpl es]
[ 0051]
Exanpl es and Conparati ve Exanpl es of the invention are

shownin|[ Tabl e 1] bel ow. However, theinventionisnot limted
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to these exanpl es.

[ 0052]
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In table 1, VG G F, and P nean follow ng state.
VG Very Good

Good: Good
F: Fair
P: Poor

[ 0053]

For the ink conpositions for screen printing of the
exanpl es and conpar ati veexanpl es, thenmaterialslistedinTable
1 were uniformy m xed by stirring using a propeller rotating
stirrer, inthemxingratios (w% |listedin the sane tabl e,
and t hen subjectedto 2 passes of atripleroll mll disperser,
and each produced i nk conpositi on was neasured for viscosity,
Tl val ue, flowvalue (F60) and F60 - F45 val ue by t he net hods
descri bed above.

[ 0054]

Next, the ink conpositions for screen printing of the
exanpl es and conpar ati ve exanpl es were screen printedontothe
objectstobeprintedlistedinTable 1 with a screen printing
plate (emulsion thickness: 15 um, flat-processed on emulsion
surface), produced using an HS-D360 by Asada Mesh Co., Ltd.
(mesh filament diameter: 25 ume, calendered mesh thickness:
29 um, open area ratio: 42%, strength index: 2.56 as indicated

by Asada Mesh Co., Ltd.). The screen printingconditions were
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"a squeegee with an 80 degree hardness, a clearance of 5 mnm
pressingw thasqueegee printingpressureof 1.5nm asqueegee
angl e of 75 degrees, a squeegee speed of 100 1 sec and pressi ng
Wi th a scraper pressure of 1.5 mm”

[ 0055]

The screen printing pl ate was one havi ng a printed i mage
design comprising a 100 ume dot pattern, a 100 uym longitudinal
finelinepatternparallel totheprintingdirection, al ateral
fine line pattern that was perpendicular to the printing
direction and had a line width of 100 pym at 150 um spacings,
and a square solid pattern with 100 mm si des.

[ 0056]

The wi dt h of spreading at the i nage edges after the ink
conpositionsfor screenprintingof theexanpl esandconparative
exanpl es were printed was neasured by observing the printed
coating fil mimage sections printedwththelateral fineline
pattern in the screen printing plate, having |line w dths of
100 um at 150 um spacings and perpendicular to the printing
direction, with a length neter-nounted digital m croscope at
200x magni fi cation, measuringthe spaci ngs betweenthe printed
| ateral fine lines, and calculating the difference fromthe
printing plate design spacing of 150 um. For example, when

t he spaci ngs between the printed | ateral fine |lines were 140
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um, the difference from the printing plate design spacing of
150 uym was 10 um, but since the image edges are on both sides
of thelateral finelines, the width of spreadi ng at the i nage
edges on one side is 5 um, and this was therefore recorded as
the "image edge spreading width.”

[ 0057]

Eval uati onof the high-quality, high-definitionproperty
of the printedinages was made as f ol | ows based on di rect vi sual
and 200x magni fi ed observationwithadigital mcroscope. The
eval uati on was conducted for 20th printed object.

Eval uati on of [ H gh-quality, high-definition property of 100
ume dot-printed image]

VG Absol utely no defects such as chi pping in 100 dot shapes.
G Fine chipping, bleeding or shape distortion of 1to 5 dots
out of 100.

F: Chi ppi ng, bl eeding or shape distortion of 6 to 30 dots out
of 100.

P: Abnormalities in 31 or nore dots out of 100.

[ 0058]

Evaluation of [High-quality, high-definition property of 100um
| ateral fine line-printed inage]

VG Absolutely no defects such as spreading, distortion,

bl eedi ng or chi ppi ng.
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G: Approximately 10 um enlargement or thinning, but no loss
due to bl eeding or chipping.

F: 11 um or greater enlargement or thinning.

P: Chipping of fine |lines.

Eval uati on of [ H gh-quality, high-definition property of 100
nm si de-square solid pattern]

VG Printed inage with satisfactory leveling property and
snoot hness.

G Slightly inferior |eveling property but wthin allowable
range for practical use.

F: Leveling property withinallowablerange for practical use,
but printing abnormalities occurred.

P: Poor leveling property and unsuitable for practical use,
with printing abnormalities also present.

[ 0059]

When t he i nk conposi tion of Exanple 1 was used for bl ack
matrix (lattice) printingwith a line width of 200 um and screen
printing of black stripe lines with a 150 um line width,
hi gh-definition screen printed matter was obtained with no
def ect s such as bl eedi ng or chi ppi ngand asi ngl e-si de spreadi ng
width of 5 pum on the lines.

When t he i nk conposi ti on of Exanpl e 2 was used for resi st

patternprinting includinga 100 uym 1ine width, high-definition
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screen printed matter was obtained with no defects such as
bl eedi ng or chi pping and a pattern edge spreading width of 6
um.

[ 0060]

When t he i nk conposi tion of Exanpl e 7 was used f or spacer
pattern printing with an 80 um angle corner area and a 25 um
film thickness, high-definition screen printed matter was
obtai ned with no defects such as bl eeding or chipping and a
pattern edge spreading width of 10 um.

Whent hei nk conposi ti onof Exanpl e 8 was used for printing
ofalightguidingpanel dotgroupincludingal00umedotpattern,
hi gh-definition screen printed matter was obtained with no
def ect s such as bl eedi ngor chi ppi ngandapatternedgespreadi ng
width of 7 um.

As a result of neasuring the volunme resistance val ues
of thecoatingfilnsfornmedw ththeinkconpositionsof Exanple
9 and Exanpl e 10, they were 7.1 x 10! @/cm and 3.4 x 107! Q/cm,
respectively, confirmng that the expected performance as a

conductive coating filmwas successfully obtained.

34



d ai ns

[Caim1l]

An i nk conposition for screen printing,

wherein the i nk conposition has a nmeasured fl ow radi us
value of 14.0 to 19.0 mmafter 1 mnute fromthe start of
nmeasur enent by a fl owproperty neasuri ng net hod usi ng a spread
nmeter at 25°C according to JI'S K5701-1: 2000, and wherein the
i nk conposi tion satisfies "F60" - "F45" = 1.0 nm where "F60"
I's defined as the neasured flow radius value after 1 mnute
and "F45" is defined as the neasured fl ow radi us val ue after
45 seconds fromthe start of neasurenent by a fl ow property
nmeasuri ng nethod using the spread neter,

the ink conposition for high-quality/high-definition
screen printing is one that, when producing printed matter by
screen printing onto an object to be printed using a 360-nesh
screen printingplatefornedby ahigh-strength, non-deform ng
stainless steel meshwitha filament diameter of 25 um, produces
printed matter with a printed i mage edge spreadi ng w dt h of
no more than 10 um from the image design dimensions of the
printing plate,

the ink conposition for screen printing containing a
solvent with a boiling point of 170°C or higher at 70 w % or
greater of thetotal solvent, and a prepol ynmer or polynmer with

a wei ght - aver age nol ecul ar wei ght of 2000 or greater at 2 wt%
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or greater with respect to the total ink conposition, and
having a viscosity of 30 to 180 Pa-s as neasured with

a BHtype rotating viscosineter at 25°C, and a thixotropic

i ndex (TlI) of 2.0 to 8.0.

[Caim2]

The ink conposition for screen printing according to
Claim1, wherein the ink conposition contains at |east one
coloringmaterial, extender pignent or filler, or aconbination
thereof, the coloring material, extender pignent and filler
are dispersedintheink conpositionwth anmean particle size
of no greater than 35 um.

[Caim 3]

The ink conposition for screen printing according to
Claimlor 2, whereintheink conpositionis anink conposition
for graphic decorative screen printing.

[ A aim4]

The ink conposition for screen printing according to
Claimlor 2, whereintheink conpositionis anink conposition
for screen printingto be used for black matri x, black stri pe,
resi st pattern, spacer or |ight guiding panel dot formation.
[ Caimb5]

The ink conposition for screen printing according to

Caiml or 2, wherein the ink conposition contains a filler
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wi th a conductive property, andthe filler is dispersedinthe
I nk conposition with a nmean particle size of no greater than
10 um.

[ C aim 6]

Printed matter produced by screenprintingonto an object
to be printed using the ink conmposition for screen printing
according to any one of Clains 1 to 5.

[Caim7]

A nmet hod for producing printed matter, wherein printed
matter i s produced by the screen printing ink conposition for
screen printing onto an object to be printed according to any

one of Clains 1 to 5.
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