[ NAME OF DOCUMENT] SPECI FI CATI ON

[ TITLE OF THE I NVENTI ON] I nk Conposi tion For
H gh-Quality/H gh-Definition Screen Printing For d ass
Substrate, Printed Matter Produced by the Screen Printing I nk
Composi tion, and Method For Producing the Printed Mtter

[ Techni cal Field]

[ 0001]

The present invention relates to an ink conmposition for
hi gh-quality/ high-definition screen printing for a glass
substrate that allows high-precision printing of both fine
patterns such as fine dot patterns or fine line patterns in
particul ar on a gl ass substrate, and wi de-area solid patterns,
sinmultaneously in a single step by screen printing, whichis
a met hod wi dely used for inmage pattern formationinthe field
of graphics and electric and el ectronic part-related fields,
as well as relates to printed matter produced by the screen
printingink conpositionandrelatesto anethodfor producing
the printed matter.

[ Background Art]
[ 0002]

Inrecent years, infieldsrelatingtographic decorative

printed matter such as vehicleinterior device control panels,

househol d el ectrical appliance | abels and desi gns on tabl et



devi ce frames and encl osures, denands are i ncreasi ng for nore
conveni ent and | ow cost production of printed matter with
greater diversity of design and increasingly highdefinition,
having both fine patterns (for exanple, dot patterns with
diameters of about 100 uym, or fine line patterns), and wide-area
solidpatterns. Thereis alsoademand for higher quality and
hi gher definition of the visibility of printed inmges that
conprise both fine patterns and solid patterns, by inproving
t he shar pness of t he i nage edge sectionsinsolidpatternswhile
al so obtaining a satisfactory |eveling property.

Moreover, in the fields of black stripe or black matri x
printing, as a type of graphics decoration in electric or
el ectronicfields, thereisademandfor obtainingahighdegree
of definition that provides sharpness to the printed i mages
wi t hout bl eeding or spreading, inadditionto stable printing
of finelines, and thereis a desire to be able to acconplish
high definition printing with satisfactory visibility in a
single step regardl ess of the size of the printed area, for
cost reduction.

I n addi tion, glass substrates are becom ng wi dely used
as printed objects inthesefields, and various types of gl ass
substrat es have cone i nto use for gl ass substrates, including

untreated glass, antifog-treated glass, tenpered glass,



anti-reflection-treated gl ass, thermal ray bl ocki ng-treated
gl ass, colored glass and | TO conductive fil mtreated gl ass,
whil etheprintingsurfaceconditionsof gl ass substrates (such
as the wetting i ndex) are al so becom ng diversified. Still
a strong demand exists for a high-quality/high-definition
screen printing ink for glass substrates that can be used for
gl ass substrat es havi ng such a vari ety of surface conditions,
while retaining satisfactory adhesion and durability, and
havi ng stabl e printing properties for fine lines, as well as
a high degree of sharp high definition wthout bleeding or
spreadinginprintedimges, and al so al | owi ng hi gh definition
printing with satisfactory visibility in a single step
regardl ess of the size of the printed area.

[ 0003]

In conventional screen printing, when printing a dot
pattern or fine line pattern of approximately 100 um, 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
flow property, and as a result the visibility of the printed

matter isinpaired. Furthernore, when al ow viscosity screen



printingink of several Pa-sis usedfor satisfactory printing
of solid patterns, it has been i npossi ble to avoi d spreadi ng
of ink that may exceed about 50 to 100 uym at the solid pattern
i mage edge sections, or enl argenent, spreadi ng or bl eedi ng of
finepatterns, that inpairthevisibilityof theprintednmatter,
andt hereforescreenprintingof finepatternsandsolidpatterns
is 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 printednmatter conprisingboth
fine patterns and solid patterns in a single step, and many
attenpts have been made to acconpl i sh
hi gh-quality/ high-definition printing by ink jet printing,
however, sinceinkjet printinginvol ves sprayinginkdroplets
from a head nozzle with a diameter of about 30 um, which spread
out to about 50 pm at minimum when the droplets impact with
t he obj ect beingprinted, it has beenthecasethat suchprinting
| acks sharp linearity especially at inmage edge sections.

[ 0005]

O fset printing is another printing systemthat all ows



creation of high-quality/high-definition printed mtter,

however, sincethestructureof theprintingplateisnesh-1ike,

resulting inthe printed imges that are aggregated prints of

hal ft one dots, it has been i npossible to 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
internms of highfilmthickness, highdurability, hi ghweather

resi stanceandhi ghchem cal resi stance, aswel | asfirmadhesi on
to various objects to be printed and versatile functionality,

suchthat it is unsuitable for creation of printed matter that

requiresdurabilityandfunctionality, suchasvehicleinterior

devi ce control panel s and househol del ectri cal appliancel abel s,
designs on tablet device franes and encl osures, and |ight

nodul at ed bl ack stripes and bl ack matri ces.

[ 0006]

Prior Patent Docunment 1 (Japanese Unexam ned Patent
Application Publication No. 2010-047716) and Prior Patent
Docunent 2 (Japanese Unexan ned Pat ent Appl i cati on Publicati on
No. 2010-047649) each di scl ose a conductive ink conposition
and conductive coating fil mfor screen printing that can form
hi gh-definition patterns, but techniquesrelatingtothe flow

property of ink for printingw th both fine patterns and solid



patt er ns have not beenpursued, andt hereforewhil efi nepatterns
can be obtained with satisfactory printing precision, inthe
case of solid patterns, the leveling property is poor and
printing abnormalities are generated. Furthernore, the
techni cal scope of Prior Patent Docunent 1 relates only to
printingof finepatternsw ththe conductiveink conposition.
Mor eover, t hey donot di scl oseanytechniquerelatingtoascreen
ink conposition printed with high precision onto various
di fferent types of glass substrates.
[ 0007]

| naddi tion, Prior Patent Docunent 3 (Japanese Unexani ned
Pat ent Application Publication No. 2003-238876) and Prior
Pat ent Docunment 4 (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 with Prior Patent Docunent 1, the di scl osures
are of techniques for highly precise printingof finepatterns
but not of technology relating to ink conpositions for
sinmultaneous printing of solid patterns in a single step.
Mor eover, t hey donot di scl oseanytechniquerelatingtoascreen
i nk conposition printed with high precision onto various
di fferent types of glass substrates.

[Citation List]



[ Pat ent Docunent ]

[ 0008]

[Prior Patent Docunent 1] Japanese Unexam ned Patent
Application Publication No. 2010-047716

[Prior Patent Docunent 2] Japanese Unexam ned Patent
Application Publication No. 2010-047649

[Prior Patent Docunent 3] Japanese Unexam ned Patent
Application Publication No. 2003-238876

[Prior Patent Docunent 4] Japanese Unexam ned Patent
Application Publication No. 2003-294930

[ SUMVARY OF THE | NVENTI ON]

[ Problens to be Sol ved by the Invention]

[ 0009]

The present i nventi onhas beenachi evedw t hconsi derati on
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 method for producing the

printed nmatter, and in particular it relates to a



hi gh-qual i ty/ hi gh-definitionscreenprintinginkconposition
that, when printed onto gl ass substrates, can yield printed
matter havi ng excellent linearity of edges, and relates to a
nmet hod for producing printed matter.

[0010]

The invention relates to an i nk conposition for screen
printing for a glass substrate, conprising an i nk conposition
for high-quality/high-definition screen printing that, when
producing printed matter by screen printing onto a gl ass
substrate using a 360-nesh screen printing plate fornmed by a
hi gh-strength, non-deform ng stainless steel nesh with a
filament diameter of 25 um, produces printed matter with a
printed image edge spreading width of not more than 10 um from
t he i mage desi gn di nensions of the printing plate,

wherei nthei nkconposi tionfor screenprintingcontaining
a solvent with a boiling point of not | ess than 170°C at not
| ess than 70 mass% of the total solvent and

a prepol ymer or polynmer with a wei ght -average nol ecul ar
wei ght of not | ess t han 2000 at not | essthan 2 nass%w t hrespect
to the total ink conposition

and with a viscosity of 5to 180 Pa-s as neasured with
aBHtyperotatingviscosineter at 25°C, and at hi xot ropi c i ndex

(TI value) of 2.0 to 8.0,



t he neasured flow radi us value of the ink conposition
being13.0to24.0mmafter 1 m nutefromthestart of measur enent
by a fl ow property neasuring nethod using a spread neter at
25°C according to JI'S K5701-1: 2000,

satisfying"F60" - "F45" = 1.0 nmm where "F60" i s defi ned
as the neasured flowradius value after 1 mi nute and "F45" is
defined as t he neasured fl owr adi us val ue after 45 seconds from
the start of neasurenent by the fl owproperty neasuring net hod
using the spread neter, and

cont ai ning a coupling agent conpound.

[Effect of the Invention]
[ 0011]

Wth the ink conpositionfor screenprintingfor aglass
substrate according to the invention, it has becone possible
toprint fine patterns and | arge-area solid patterns with high
qual ity and high definition by screen printing, with a single
screen printing step, onto gl ass substrates as printed matter
havi ng sufficient adhesion and durability.

[ Best Mode for Carrying Qut the Invention]
[ 0012]

As is nentioned above, the invention relates to an ink

conposition for screen printing for a gl ass substrate, which

i'sanink conpositionfor high-quality/high-definitionscreen



printingthat, when produci ngprintednmatter by screenprinting
onto a gl ass substrate usi ng a 360-nesh screen printing plate
formed by a hi gh-strength, non-deform ng stainl ess steel nesh
with a filament diameter of 25 um, produces decorative printed
matter with a printed i mage edge spreadi ng wi dth of not nore
than 10 um from the image design dimensions of the printing
pl at e,

the ink conposition for screen printing containing a
sol vent with a boiling point of not | ess than 170°Cat not | ess
than 70 mass% of the total solvent and

a prepol ynmer or polynmer with a wei ght -average nol ecul ar
wei ght of not | ess t han 2000 at not | essthan 2 nass%w t hrespect
to the total ink conposition,

and havi ng a viscosity of 5to 180 Pa-s as neasured with
aBHtyperotatingviscosineter at 25°C, and at hi xot ropi c i ndex
of 2.0 to 8.0,

t he neasured flow radi us value of the ink conposition
being13.0to024.0mmafter 1 m nutefromthestart of measur enent
by a fl ow property neasuring nethod using a spread neter at
25°C according to JI'S K5701-1: 2000,

satisfying"F60" - "F45" = 1.0 nm where "F60" i s defi ned
as the nmeasured fl owradius value after 1 mi nute and "F45" is

defi ned as t he neasured fl owr adi us val ue after 45 seconds from
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the start of neasurenent by the fl owproperty neasuring net hod
usi ng the spread neter, and
cont ai ning a coupling agent conpound.

A "gl ass substrate,” according to the invention, is any
of various types of gl ass substrates such as untreated gl ass,
antifog-treated gl ass, t enper ed gl ass,
anti-reflection-treated gl ass, thermal ray bl ocki ng-treated
gl ass, colored glass and | TO conductive fil mtreated gl ass.

Al so, as conbinations of solid inmage patterns and fi ne
line image patterns according to the invention, there may be
menti oned printed inages that are dot patterns of about 50 to
100 ym, fine line patterns of about 50 to 100 um, any of various
solid patterns with an area of about not | ess than 25 cnf, and
conbi nat i ons of t heset hat ar e adj acent acr oss spaci ngs of about
30 to 150 um.

[0013]

The invention is also an ink conposition for screen
printing for a gl ass substrate according to Claiml, wherein
thesurfacetensionof theinkconpositionis23.0to036.0dyn/cm
as the value nmeasured with a liquid surface tension neter.

An exanple of a liquid surface tension neter is "Mde
CBVP-Z automatic surface tension nmeter by Kyowa Interface

Sci ence Co., Ltd."

11



[ 0014]

The invention is still further an ink conposition for
screen printing for a gl ass substrate, wherein the sol vent of
the i nk conposition includes butyl cell osol ve acetate and/ or
di al kyl adi pate ester.

[ 0015]

Theinventionstill further relatestoanink conposition
for screen printing for a glass substrate, wherein the ink
conmposi tion contains at | east one col oring material, extender
pigment and filler, either of one type or nmultiple types, or
a conbi nati onthereof, thecoloringnmaterial, extender pi gnment
and filler are dispersed in the ink conposition with a nmean
particle size of not more than 35 um.

Theinventionstill further relatestoanink conposition
for screen printing for a glass substrate that is an ink
conposition for graphic decorative screen printing.

Theinventionstill further relatestoanink conposition
for screen printing for a glass substrate that is an ink
conposition for screen printing to be used for black matri x,
bl ack stripe, resist pattern, spacer or |ight guiding panel
dot formation.

Theinventionstill further relatestoanink conposition

for screen printing wherein the ink conposition is an ink

12



conmposition for screen printing for a gl ass substrate that is
to be printed onto a gl ass substrate havi ng a measured wetting
test solution value of 32.0 to 60.0 dyn/cm

The nmeasured wetting test solution value is neasured
according to JIS K 6768: 1999.

[ 0016]

The invention still further relates to printed matter
produced by the screen printing ink conposition for screen
printing onto a gl ass substrate.

The invention still further relates to a nmethod for
produci ng printed matter, wherein printed matter i s produced
by t he screen printingink conpositionfor screenprintingfor
a gl ass substrate onto a gl ass substrate.

[0017]

The ink conposition for screen printing for a glass
substrate of the invention contains a solvent with a boiling
poi nt of not | ess than 170°C, at not | ess than 70 mass%of the
total solvent. |If the solvent with aboiling point of not | ess
than 170°Cis not present in an anmount of at | east 70%of the
total solvent, rapid ink drying on the screen printing plate
wi | | cause cl oggi ng due to an i nk-dried coating on the screen
printingplate, anddefectsw || be producedinthefinepattern

or at the solid inmage edge sections, naking it inpossible to

13



obtain a high-definition printed matter with high quality.
[ 0018]

There are no particular restrictions on solvents ot her
than the solvent with a boiling point of not less than 170°C
to be present in the ink conposition for screen printing for
a gl ass substrate of the invention, but in order to attenuate
the evaporation rate of the solvent with a boiling point of
not | ess than 170°C, by azeotropi c evaporati on, and obt ai n nore
satisfactory stability of the screen printingink conposition
onthescreenplate, itispreferredtousesol ventswhoseboiling
poi nts are not bel ow 100°C.

[ 0019]

The solvent with a boiling point of not | ess than 170°C
according to the invention may be an organi c sol vent such as
but yl cel | osol ve acetate, dial kyl adi pate ester, isophorone,
3- met hoxy- 3- net hyl but anol , 3- net hoxy- 3- et hyl butyl acet ate,
coal tar naphtha with a boiling point of not | ess than 170°C,
di et hyl enegl ycol nonoet hyl et her (acetate), diethyl eneglyco
nonobut yl et her (acetate) or triethyl enegl ycol nonobutyl et her
(acetate), and/ or a(net h)acryl at e nononer, vi nyl et her nononer
or am de nononer that hardens under activating energy rays.

Particularly anong t hese, sol vent s i ncl udi ng

butyl cel | osolve acetate and dialkyl adipate ester are

14



preferable, and they have good solubility for the resins in
the ink conposition, and good wettability on a variety of
surfaces of glass substrates. A solvent including a dialkyl
adi pate ester is comrercially avail abl e under the trade nane
FI exi sol v DBE, by Invista.

[ 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, mneral spiritswthaboilingpoint of 150to 170°C,
1- met hoxy- 2- pr opanol , 1- met hoxypropyl - 2- acet at e and
di acet one al cohol .

[ 0021]

The sol vent of the invention needs only contai n not | ess
than 70 mass% of a solvent with a boiling point of not |ess
than 170°C anong the total solvent, but in order to further
stabilize the screen printing properties for fine patterns,
the boiling point of the solvent is preferably not | ess than
190°C.

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 whenasolvent

havi ng a boiling point of not | ess than 250°Cis used, it is

15



preferably used at not nore than 25 mass%of the total sol vent
anount .
[ 0022]

I naddition, theink conpositionfor screen printingfor
agl asssubstrateof theinventioncontainsat | east aprepol yner
or polymer with a wei ght -average nol ecul ar wei ght of not | ess
t han 2000, as a binder resin, at not |less than 2 mass%w th
respect to the total ink conposition.

[ 0023]

| f t he wei ght - aver age nol ecul ar wei ght of t he prepol yner
or polyner is |less than 2000, probl ens such as weak adhesi on
or durability of the printed coating filmonto gl asses w ||
result, while if the wei ght-average nol ecul ar wei ght exceeds
200000, the solubility in solvents will be poor and a greater
anmount of tinme and | abor will be necessary for production of
the ink conposition. Therefore, a nore preferred
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 not | ess than 2000 i s | ess
than 2 mass%w th respect to the total ink conposition, this
may |l ead to reduced adhesion and durability of the printed

coating filmonto gl ass substrates, and undesirable results

16



such as | evel i ng def ect s and pi nhol e generationinthe printed
coating film due to poor dispersion of the coloring agent.
If it exceeds 70 mass% on the other hand, the viscosity may
beconmetoo highmakingit difficulttoacconplishuniformscreen
printing, or the mxing ratio of the solvent with a boiling
poi nt of not less than 170°Cwi |l be |l ower, 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 5 to 70 mass% of the total
i nk conposition, an even nore preferred range being 10 to 70
mass% and the nost preferred range being 15 to 60 mass% as
preferred ranges even for use as an i nk for graphi c decorative
screen printing.

[ 0025]

The prepolynmer or polynmer of the invention has a
wei ght - aver age nol ecul ar wei ght of not | esst han 2000, andt here
are no particular restrictions onthe type or mxing ratio as
| ong as the content is not less than 2 mass%w th respect to
the total ink conposition and up to a content that allows
di ssolutioninthe solvent inthe ink conposition and not nore
than of 70 mass% although it is desirable to avoid highly
hazar dous harnful substances, such as substances that are

strongl y t oxi c f or humans or or gani sns or subst ances t hat create

17



a high environnental | oad.
[ 0026]

Exanpl es for the prepol yner i ncl ude uret hane acryl at es,
pol yester acrylates and epoxy acrylates that harden by
activating energy rays, such polymers including polyester
resins, various types of nodified polyester resins such as
ur et hane- nodi fi ed pol yester resins, epoxy-nodi fied pol yester
resins and acryl-nodified pol yest er resins, vi nyl
chl oride-vinyl acetate copolynmer resins, butyral resins,
pol yet her -ur et hane resins, pol yest er-ur et hane resins,
pol ycar bonat e- ur et hane resi ns, epoxy resins, phenol resins,
acrylic resins, polyanm de resins, polyan deimnmde resins,
pol yol efi nresins, chl ori nat ed pol yol efi nresins, chl orinated
rubber, mel am neresins, urearesins, nodifiedcellul oseresins
suchasethyl cellul oseresin, nitrocellul oseresins, cellul ose
acet at e butyrate (CAB) and cel | ul ose acet at e pr opi onat e ( CAP)
rosinresins, mal ei caci dresins, natural resi nsandal kydresi ns,
any of which nmay be used al one or in conbination.

Pol yester resins and epoxy resins are preferred anong
t hese resins, and branched pol yester resins is particularly
preferred, fromthe vi ewpoi nt of adhesi on and durability with
gl ass substrates.

[ 0027]

18



The coupl i ngagent conpoundof t hei nventi oni s aconponent
necessary for ensuri ng adequat e adhesi on and durability after
the printing ink conposition has formed a high
qual i ty/ high-definition imge coating film on the glass
substratebyprintingandheat dryi ng. Exanpl esof t hecoupling
agent conpounds include silane-based coupling agents,
titanate-based coupling agents, alum nate-based coupling
agents, phosphorus-based coupling agents and the Iike, and
conmpounds that have a hydrol yzabl e group such as chlori ne,
nmet hoxy, et hoxy, methoxyet hoxy or acetoxy at one end and have
an organi ¢ functional group such as am no, vinyl, nethacryl,
i socyanat e or nmercapto at the other end, and that react or are
conpatible with resins, may be used.

[ 0028]

The KBM Series and KBE Series avail able from Shin-Etsu
Chem cal Co., Ltd., titanate-based couplingagentsincludethe
ORGATI XSer i es avai | abl efr omMat sunot o Fi ne Chemi cal Co., Ltd.
and al um nat e- based coupl i ng agent s i ncl ude t he PLENACT Seri es
avai |l abl e fromAji nonoto Fi ne-Techno Co. Inc.,my be |ist up
as sil ane-based coupl i ng agents and t hey may be used al one or
jointly.

[ 0029]

The usi ng amount of coupling agent is preferably 0.1 to

19



5.0 nmass% and nore preferably 0.1 to 1.0 mass% w th respect
to the total amount of ink. If the anount is less than 0.1
mass% it wi Il not be possi bl eto obtainadequate adhesionw th
gl ass substrates, and if it is not less than 5.0 mass% the
pot lifeduringprintingw || beshortenedandit will be poorly
sui tedfor mass producti on, whi | eadhesi onontogl ass substrates
w |l also be reduced.

[ 0030]

The ink conposition for screen printing for a glass
substrate of the invention also has a viscosity of 5 to 180
Pa-s, andnorepreferably50to120Pa-s, as neasuredby aBHtype
rotating viscosineter. If the viscosityislessthanb5 Pa-s,
bl eedi ng and spreadi ng may occur inthe fine patterns and solid
i mage edge sections making it inpossible to obtain a
hi gh-quality/ high-definition printed inage, while if the
viscosity is not | ess than 180 Pa-s, the i nk may not be uniform
on the screen printing plate, or parting of the ink fromthe
screen printing plate nay be poor, produci ng abnormalities in
solidinmages or creating defectsinfinepatterns or i mage edge
sections.

The viscosity value neasured by a BHtype rotating
vi scosi meter according tothe inventionis the measured val ue

at 1mnuteafter thestart of neasurenent at arotor rotati onal
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speed of 20rpm with a No.5 or No.6 rotor for aviscosity range
of 5to 10 Pa-s, witha No.6 or No.7rotor for aviscosity range
of 10 to 50 Pa-s and with a No.7 rotor for a viscosity range
of not |ess than 50 Pa-s.

[ 0031]

Al so, theink conpositionfor screenprintingfor aglass
substrate of the invention has athixotropic index (Tl val ue)
of 2.0to0 8.0, the Tl value being nore preferably 4.0to 7.0.
If the Tl value is less than 2.0, the ink flow property will
i ncrease, resulting in spreading in printed i mages with the
passage of time after printing even if the viscosity is 180
Pa-s, suchthat fine patterns or i nage edge secti ons may becone
enl arged. |If the Tl val ue exceeds 8.0, t he degree of protrusion
of the ink fromthe screen printing plate will be excessive
even if the viscosity is 5 Pa-s, such that bl eedi ng nay occur
infinepatterns andat i mage edge secti ons maki ngit i npossi bl e
to obtain sharp printedinmages, or the flowproperty withtine
may be i npaired, resultinginpoor | evelingespeciallyonsolid
I mages.

[ 0032]

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
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at 25°C, or i not her words, theval ue: [viscositywith2rotations
of BH-type rotating viscosineter/viscosity with 20 rotations
of BH-type rotating viscosineter]. The rotor used is a No.5
toNo. 7rot or dependi ngontheviscosity, accordingtothecommon
met hod.
[ 0033]

Furthernore, according to the invention, the ink
conposition has a neasured flow radius value (hereinafter
referredto as "flowvalue") of 13.0to 24.0 nmafter 1 m nute
fromt hestart of measurenent 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 nm

| f thefl owvalueislessthan13.0nm theinkw || protrude
from the screen printing plate with greater difficulty,
requiring nodifications such as increased printing pressure
of the squeegee during screenprinting, whileif theflowval ue
is not less than 24.0 mm the degree of ink protrusion from
the screen printing plate will tend to be greater and the ink
will tendtofl owand spread, thus requiringnodifications such
as loweringtheprintingpressure of the squeegee duri ng screen
printing.

[ 0034]

Mor eover, the flowval ue represents the radi us val ue of
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i nk that has fl owed after 1 m nute fromthe start of measur enent

with a spread neter as i s nenti oned above (herei nafter defined
as "F60"), and if the radius value after 45 seconds fromthe
start of neasurenent with a spread neter is defined as "F45,”
then the ink conmposition nmust be within the above-nentioned
fl ow val ue range and t he range of "F60" - "F45" = 1.0 nmnust

be satisfied, in order to obtain stable high quality/high
definition printed i mages. Above nentioned itenms ground on
t hat t hei nk nust have asuitabl efl owproperty duringprinting,

and after printing, thefl owproperty nmust besuchastom nin ze
| arge spread of spreading with the passage of tine.

[ 0035]

Most specifically, the present inventors found that the
condition "F60" - "F45" = 1.0 mm with the conditions for the
fl ow val ue descri bed in paragraph [0033], nust be satisfied
to obtain satisfactorily stable high quality/high definition
printed inages.

I n al ready-nentioned Prior Patent Docunent 2 (Japanese
Unexam ned Pat ent Application Publication No. 2010-047649),
only the differencein flowval ue at 10 seconds and 90 seconds
with a spread neter as the sl ope value is disclosed, but the
appropriate range for the flow value is not disclosed.

Al so, the standard for judging printing suitability in
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Prior Patent Document 2 regulates nerely image printing
preci sion of 5% while it does not disclose the viewoi nt of
a mcrol evel judgnent standard which is the standard used for
hi gh quality and hi gh definition according to the invention,
i.e. an edge spreading width of not more than 10 um even at
t he edge sections of an i mage, when a printed i nage conpri si ng
a conbinationof afine patterninage and a solid patternimge
is printed by a single screen printing.

In the i nvention, the present inventors confirnmed that
when the flowvalue is less thanthe lower limt value of 13.0
mmas specified by the invention, evenif "F60" - "F45" = 1.0
mmis satisfied, the flow property of the ink conpositionis
insufficient tending to result in visible jaggedness at the
printed i mage edge sections, and when the flow value i s not
| essthant heupper Iimt of 24. 0mmas speci fi edbytheinventi on,
evenif "F60" - "F45" = 1.0 mmis satisfied, the fl owproperty
of the ink conmposition increases excessively, resultingin a
greater spreading width of the printed i nage edge secti ons,
and the present invention has thereupon been conpl et ed.

In other words, the present inventors confirned that,
for creationof printedmatter conpri singaconbinationof solid
patterns and fine patterns, it is possible to obtain a high

degree of high quality/high definition printed inmge quality
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by screen printinginasinglestepwth a conbi nati on wherein
"F60" - "F45" = 1.0 nmis specified, while al so specifying a
suitable value of 13.0 to 24.0 mmfor the flow val ue.

Needl ess t 0 say, the viscosity and the Tl val ue nust al so
both be in the ranges specified above.

[ 0036]

The i nk conpositionof theinventionisaninkconposition
for high-quality/high-definition screen printing for a glass
substratethat at | east, whenprintednmatter i screatedbyscreen
printingontoaglasssubstrateusinga360nmeshscreenprinting
pl at e made wi t h a hi gh- strengt h, non-def orm ng st ai nl ess st eel
mesh having a filament diameter of 25 um, can produce printed
matter with a printed i mage edge spreadi ng wi dth of not nore
than 10 um from the image design dimensions of the printing
plate. If the printed i mage edge spreadi ng wi dt h exceeds 10
um, enlarged sections of the printed image with respect to the
printing plate i mage design will be visibly apparent and t he
printed i mage will becone visibly blurred, so that it nay no
| onger be consi dered hi gh-qual ity/high-definitiondecorative
printing.

[ 0037]
As is nentioned above, the ink conposition for

hi gh-qual i ty/ hi gh-definition screen printing can be prepared
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by containing at | east a solvent with a boiling point of not

| ess than 170°Cat not | ess than 70 mass%of the total sol vent,

cont ai ni ngat | east aprepol yner or pol yner wi t hawei ght - aver age
nol ecul ar wei ght of not | ess than 2000 at not | ess than 2 mass%
with respect tothetotal ink conposition, and havi ng at | east

aviscosityof 5t0180 Pa-s as neasuredwithaBHtyperotating
vi scosi neter at 25°C and at | east a thixotropic index of 2.0
to 8.0, the neasured fl owradi us val ue of the i nk conposition
being13.0to24.0mmafter 1 m nutefromthestart of measur enent

by a fl ow property neasuring nethod using a spread neter at

25°C according to JI' S K5701- 1: 2000, satisfying "F60" - "F45"

= 1.0mm withdefinitionof "F60" as the neasured fl owradi us
val ue after 1 minute and definition of "F45" as the neasured
fl owradi us val ue af t er 45 seconds fromt he start of neasur enent

by the fl ow property neasuring nmet hod usi ng the spread neter,

and containing a coupling agent conpound.

[ 0038]

In addi ti on, i f t he i nk composi tion for
hi gh-quality/ high-definition screen printing satisfies the
"preferred conditions and/ or desirabl e conditions" nentioned
bel ow, its production will be further facilitated and the
hi gh-qual ity and hi gh-definitionquality as printednatter may

be i nproved.

26



[ 0039]

Here, when the term "zero" um is used for the printed
i mage edge spreading width, 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 wth a knitted screen nesh, even in cases
where no spreading of theink is present after printing there
can be an effect of the presence of the screen nmesh, 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.
[ 0040]

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

The 360 mesh screen nesh nade of a high-strength,
non- def or m ng st ai nl ess st eel mesh 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.)
[ 0041]

The printing plate is preferably a stainless

steel/stainless steel conbination plate, with an enul sion
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thickness of 7 to 20 um using an appropriate commercially
avai | abl e phot osensi tive ermul si on, and further flat-processed
on the emnul sion surface.

The screen printing conditions nay be, as a preferred
exanpl e, asqueegeewi th a60to 90 degree hardness, acl earance
of 3to 7 mm pressing with a squeegee printing pressure of
1.5t0 2.0 M a squeegee angl e of 50 t o 80 degr ees, a squeegee
speed of 80 to 400 nm sec and pressi ng with a scraper pressure
of 1.0 to 2.0 mm
[ 0042]

Here, it isanessential conditionfor theinkconposition
for screenprintingfor aglass substrateof theinventionthat,
at least for printed matter screen printed using a 360 nmesh
screen printing plate nade of a hi gh-strength, non-deform ng
stainless steel mesh with a filament diameter of 25 um, it can
produceprintedmatter withaprintedi nage edge spreadi ngw dt h
of not more than 10 um from the image design dimensions of the
printing plate, and t herefore even when pri nted usi ng a screen
printing pl ate nade of anot her type of screen nesh, if theink
conposition for screen printing conforns to the necessary
conditions of the invention, the ink conposition for screen
printing is within the technical scope of the invention.

Natural ly, when using a screen printing plate nade of
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a high-strength, non-deform ng stainless steel nesh that
exceeds 360 nmesh (for exanpl e, 500 nesh, 640 nesh or 840 nesh),
spreadi ngof theprintedi mage edgeswi || beevenfurther reduced
and the printed i mage edge sections will be sharper.

[ 0043]

The i nventi on stands on al so ani nk conpositionfor screen
printing for a gl ass substrate according to Claiml, wherein
thesurfacetensionof theinkconpositionis23.0to036.0dyn/cm
as the val ue neasuredwith aliquidsurfacetensionneter. An
exanple of a liquid surface tension neter is "Mdel CBVP-Z
aut omati c surfacetensionneter by Kyowal nterface Sci ence Co.,
Ltd. "

The met hod for adjusting the surface tension of the ink
conposi tion be exanpl ed by a net hod of adding a conmercial ly
avai | abl e surface tensi on adj ust or such as a Byk Seri es product
provi ded by BYK Japan KK, or a net hod of addi ng a sui t abl e anount
of any of various fillers such as silica.

[ 0044]

| f the surface tension of the ink conposition is |ess
than 23.0 dyn/cm the edge spreadi ng width of printed i nages
of theink will tend to be greater for antifog-treated gl ass
substrates having a wetting i ndex of not | ess than 60 dyn/cm

and it may therefore be necessary of counterneasures such as
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to increase the ink viscosity or to carry out heat drying
i medi ately after printing.

On the ot her hand, when the surface tension of the ink
conmpositionis not | ess than 36.0 dyn/cm for gl ass substrates
t hat have been subjected to anti-reflection treatnent or the
| i ke and have a wetting i ndex of | ess than 32.0dyn/cm craters
or leveling defects will tend to be generated in the printed
coating film and therefore addition of additives such as
crater-preventing agents, anti-cissing agents or |eveling
agents may be necessary.

[ 0045]

Furt hernore, whenthei nk conpositionfor screenprinting
for a gl ass substrate of the invention contains at | east one
coloring material, extender pignent or filler, either of one
type or nultipletypes, or a conbi nati on thereof, the coloring
mat eri al , extender pignment and filler is preferably di spersed
inthe ink conposition with a nmean particle size of not nore
than 35um. Whenacoloringmaterial, extenderpigmentor filler
with a mean particle size exceeding 35 um after dispersion is
present, cl oggi ng of the nmesh spaci ngs of the 360 nesh screen
printing plate nmay occur, potentially creating chipping and
pi nholes in the printed i mge.

[ 0046]
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There are no particular restrictions on the nmethod for
di spersing the coloring materi al, extender pignent and filler
intheinkconpositionfor screenprintingfor aglass substrate
of the invention, and exanples include dispersion using a
bl ade-stirred disperser, bead disperser or triple rol
di sperser.

[0047]

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 pi gnents,
i soi ndol i ne pignments, dioxazine pignents, quinacridone
pi gnments, peryl ene-based pi gnent s, carbon bl ack pi gnent s, | 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, titaniumpignments, zinc sul fide pignments
and various chromatic col or dyes, any one of which or two or
nore of which nmay be used, such coloring materials being
preferably used in a mxing ratio of not nore than 95 mass%
with respect totheink conmposition. The anount is preferably
not nore than 50 mass%

[ 0048]
Exanpl es of ext ender pi gnentsinclude (fineparticulate)

silica, talc, calcium carbonate, nagnesium carbonate,
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bent oni te, sedi nentary 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 ext ender pignents being preferably usedinamxingratio
of not nore than 30 mass%w th respect to the i nk conposition.
[ 0049]

Exanples of fillers include resin beads, netallic
particles, netal powder, netal oxide powder, graphite, pear
pi gnment, fl uorescent pi gnents, wax parti cl es and prot ei n powder.
Al'so included are functional materials, such as ultraviol et
absorbing materials, antim crobial 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-reflectionmaterialsanddiffusiblemterials. Thesenmy
be used al one or in conbinations of multiple types, and such
fillers are preferably usedinamxingratio of not nore than
95 mass% nore preferably not nore t han 50 mass%and even nore
preferably not nore than 30 mass% with respect to the ink
conposi tion.

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 natter of

hi gh quality, that has not been achi evabl e with conventi onal
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screen printing, nanmely having excellent precision wth
excel l ent linearity of i mage edge secti ons and free of chi ppi ng
or spreading infinedots, and simultaneously exhibitingrich
col or shade expression and different types of functionality.
[ 0050]

Furthernore, an ink conposition for screen printing for
a glass substrate of the invention <containing the
above-nenti oned col ori ngagents, extender pignentsandfillers
isnot limtedtosuchgraphicdecorativescreenprintedmatter,
and can be usedt o produce hi gh-definitionscreenprintednatter
even when used for printingontoelectricandel ectronicparts,
such as bl ack matri x or stripe printingfor increasing display
visibility, pattern printing for function as a resist, spacer
printing to avoid contact between nmenbers, or dot printing
designed for specific area sizes, to ensure uniformty of
| um nance in |ight guiding panels.

Usual Iy, black inks with a high masking property are
usual Iy used for black matrix or stripe printing, white inks,
bl ack i nks, chromatic col or i nks, transparent i nks, di spersive
i nks and/ or the m xed i nks are usual | y used for resi st printing
or spacer printing, and inks containing fillers with |ight
di ffusing functions such as silica or various types of beads,

are usually used for |ight guiding panel dot printing.
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[ 0051]

The invention al so provides printed matter produced by
the screen printing ink conposition for screen printing for
a gl ass substrate onto a gl ass substrate.

The invention still further provides a nmethod for
produci ng printed matter, wherein printed matter i s produced
by t he screen printinginkconpositionfor screenprintingonto
a gl ass substrate.

[ 0052]

In the printed matter and met hod for producing printed
mat t er provi ded by the i nventi on, the gl ass substrate used may
be quartz gl ass, sodalinme gl ass, non-al kal i ne gl ass, sapphire
gl ass or chem cal l y rei nforced gl ass, or a gl ass substratethat
has been subjected to antifog treatnent, tenpering treatnent,
anti-reflection treatnment, thermal ray bl ocking treatnent,
coloring treatnent, I TOconductive filmtreatnent or the |like
on the surface.

[ 0053]

Also, a characteristic of the ink conposition is
preferableinthat printingiscarriedout ontoaglasssubstrate
havi ng a measured wetting test solution value of 32.0to 60.0
dyn/ cm

For exanpl e, for antifog-treatedgl ass substrates havi ng
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a wettingindex of not | ess than 60 dyn/cm the edge spreadi ng
wi dth of printed i mages of the ink conposition will tend to
begreater, andit mayt hereforebenecessarytofurtherincrease
theink viscosityor tocarry out heat dryinginmedi ately after
printing.

On the other hand, for glass substrates that have been
subjected to anti-reflection treatnment or the |ike and have
a wetting index of less than 34.0 dyn/cm craters or | eveling
defects will tend to be generatedinthe printed coatingfilm
and t herefore addition of additives such as crater-preventing
agents, anti-cissingagentsor | evel i ngagent s may be necessary.

Printing on the above-nentioned glass substrates is
particularly preferredaccordingtotheinvention, but it will
usual ly be possible to obtain high quality/high-definition
printed i mages even with printing on other substrates having
printing surfaces with a wetting index in the sane range as
speci fi edabove. Exanpl es of suchsubstratesincludeart paper,
coat ed paper, vari oustypesof synt heti c paper, pol yester (PET),
pol ycar bonate (PC), acryl, polypropyl ene (PP), polyethylene
(PE), vinyl chloride, and the |ike, which may be in the form
of various flat substrates, sheet-likesubstratesor filmlike
substrat es.

[ Exanpl es]
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[ 0054]

Exanpl es and Conparative Exanpl es of the invention are
shownin[Tabl e1] bel ow. However, theinventionisnotlimted
to these exanpl es.

[ 0055]
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In table 1, VG G F, and P nean follow ng state.
VG Very Good

G Good

F: Fair

P: Poor
[ 0056]

For the i nk conpositions for screen printing for a gl ass
substrate of the exanples and conparative exanples, the
materials listed in Table 1 were uniformy m xed by stirring
usingapropellerrotatingstirrer, inthem xingratios (nmss%
listed in the sane table, and then subjected to 2 passes of
atripleroll mll disperser, and each produced i nk conposi tion
was neasured for viscosity, Tl value, flow value (F60), F60
- F45 val ue and surface t ensi on by t he net hods descri bed above

For nmeasur enent of the surface tension, there may be used
a "Mddel CBVP-Z automatic surface tension neter by Kyowa
Interface Science Co., Ltd."

The wetting i ndex on surfaces of solid materials such
as surface base materials were neasured according to JIS K
6768: 1999
[ 0057]

Next, theink conpositionsfor screenprintingfor aglass

substrat e of t he exanpl es and conpar ati ve exanpl es wer e screen
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printedontotheglasslistedinTable 1w thascreenprinting
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
"a squeegee with an 80 degree hardness, a clearance of 5 mm
pressingw thasqueegee printingpressureof 1.5nm asqueegee
angl e of 75 degrees, a squeegee speed of 400 1 sec and pressi ng
Wi th a scraper pressure of 1.5 mm”

[ 0058]

The screen printing pl ate was one havi ng a printed i mage
design comprising a 100 ume dot pattern, a 100 uym longitudinal
fine line pattern parallel or perpendicular to the printing
direction, a fine crevice pattern that was parallel or
perpendi cular to the printing direction and had spaci ngs of
150 um, and a square solid pattern with 100 mm sides. However,
sections of the 100 mmsolid pattern were al so adj acent acr oss
the 150 um spacings, and the sections with smallest spacings
were 100 ume dot pattern design sections aligned across 30 um
spaci ngs.

[ 0059]

The wi dt h of spreading at the i nage edges after the ink
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conpositions for screen printing for a glass substrate of the
exanpl es and conparative exanples were printed was neasured
by measuri ngt hespaci ngsbetweentheprintedl ateral finelines,
at printedcoatingfilminmge sectionsprintedwththel ateral
fine line pattern with a line width of 100 um and the 100 mm
square solid pattern, being perpendicular to the printing
direction and having 150 um spacings in the screen printing
pl ate, and then cal culating the difference fromthe printing
plate design value of 150 um. For example, when the spacings
between the printed lateral fine lines were 140 um, the
difference from the printing plate design value of 150 um was
10 um, but since the image edges are on both sides of the lateral
fine lines, sothat the spreading width at the i nrage edges on
one sideis 5um, and therefore thiswas recordedas the "spreading
wi dth at the i nage edges.”

The neasurenent results for the spreading width at the
100 um lateral fine line image edges adjacent across 150 um
spaci ngs and the neasurenent results for the spreading width
at the edges of the 100 mmsquare i nages adj acent across 150
um spacings, printed with printing ink of the invention, were
excel l ent results that were al nost equi val ent results tothose
of the exanpl es descri bed bel ow.

[ 0060]
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Eval uati on of t he hi gh-quality/high-definitionproperty
of the printedi nmages 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 uation of [Hi gh-quality/high-definition property of 100
ume dot-printed image]

VG Absolutely no defects such as chipping in 100 dot
shapes, and no | oss of spacings between each of the dots.

G Fine chipping, bleeding or shape distortion of 1to
5 dots out of 100, but no | oss of spaci ngs bet ween each of the
dots, and at a level with no problens for practical use.

F: Chi ppi ng, bl eedi ng or shape di stortion of 6to 30 dots
out of 100.

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

[ 0061]

Eval uation of [Hi gh quality/highdefinition property of
100 um lateral fine line-printed image]

VG: Enlargement of less than 5 um, absolutely no defects
such as distortion, bleeding or chipping.

G: Approximately 5-10 um enlargement or thinning, but
no | oss due to bl eeding or chipping.

F: Not less than 11 um enlargement or thinning.

P: Chipping of fine lines.

41



Eval uation of [Hi gh quality/highdefinition property of
100 mm si de square solid pattern]

VG Printed image with satisfactory |eveling property
and snoot hness, and i nage edge spreadi ng wi dt h of not nore t han
10 um.

G slightly inferior leveling property but wthin
al | onabl e range for practical use, and i nage edge spreadi ng
width of not more than 10 um.

F: Level ingpropertyw thinall owabl erangefor practical
use, but printing abnormalities occurred, or inage edge
spreading width exceeded 10 um.

P: Poor |eveling property and unsuitable for practical
use, wth printing abnornmalities al so present, or inmge edge
spreading width exceeding 10 um.

[ Adhesi on of images onto gl ass substrates]

G Absolutely no peeling in 100/100 grid crosscut
cel | ophane tape peeling test.

P. Peel ed sections produced in 100/100 grid crosscut
cel | ophane tape peeling test.

[ 0062]

Usi ngtheink conpositionof Exanpl el for screenprinting

of a black matrix grid with a 200 pm line width, black stripe

lines with 150 um line widths, and an image comprising both
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a 100 mm square solid pattern and 100 um fine lines as a test
pattern, high quality/high-definition screen printed matter
was obt ai ned wi t h no def ects such as bl eedi ng or chi ppi ng, and
t here were al so no probl ens of adhesi on ont o gl ass substrates.

Al so, when the i nk conposition of Exanpl e 2 was used for
printingof animage conprisingbotharesist patternincl uding
100 um line widths and a 100 mm square solid pattern for testing,
hi gh-definitionscreenprintedmtter was obtai nedw thnol oss
such as bl eeding or chipping, and there were no probl ens of
adhesi on onto gl ass substrates.

Also, with the ink conpositions of Exanples 3 to 5, it
was possi ble to acconplish high quality and high definition
printing of acharacter graphicinmage conprisingabcmsquare
solid pattern and 100 um dots, and a 100 mm square solid pattern
and 100 uym fine lines for testing, and therewere alsono problems
of adhesion onto gl ass substrates.

Al so, withtheinkconpositionof Exanpl e6, it was possi bl e
to carry out highquality/highdefinitionprintingof aninmge
conprising a decorative hairline pattern for a high
qual i ty/ hi gh-definitionhousehol del ectrical appliance panel,
and a 100 mm square solid pattern and 100 um fine lines for
testing, andthere were al so no probl ens of adhesi on ont o gl ass

substrates.
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Al so, wwththeinkconpositionof Exanple7, it was possi bl e
tocarry out high quality/highdefinitionprintingof printed
matter comprisingab0umdot highquality/highdefinitionspacer
pattern, and a 100 mm square solid pattern and 100 um fine lines
for testing, and problens of adhesion onto gl ass substrates
may not be found out.

Al so, withtheinkconpositionof Exanpl e8, it was possi bl e
to obtain a high quality and high definition silver-netallic
character i nage conprisingab5cmsquare solidpatternand 100
um dots, and a 100 mm square solid pattern and 100 um fine lines
for testing, andt hereprobl ens of adhesi onontogl asssubstrates

may not be found out.
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CLAI V5
[Caim1l]

An ink conposition for screen printing for a glass
substrat e, conpri si ng an i nk conposition for
hi gh-quality/ high-definition screen printing that, when
producing printed matter by screen printing onto a gl ass
substrate using a 360-nesh screen printing plate fornmed by a
hi gh-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 not more than 10 um from
t he i mage desi gn di nensions of the printing plate,

wherein the ink conposition for screen printing
cont ai ning a solvent, which is selected fromone or two nore
of solvent anong butylcellosolve acetate, dialkyl adipate
ester, i sophor one, 3- met hoxy- 3- net hyl but anol ,
3- met hoxy- 3- net hyl butyl acetate, coal tar naphtha with a
boiling point of not l|ess than 170°C, diethyleneglycol
nonoet hyl ether, diethyl eneglycol nonoethyl ether acetate,
di et hyl enegl ycol nmonobut yl et her, triethyl enegl ycol
monobut yl ether, triethyl eneglycol nonobutyl ether acetate,
(et h) acryl at e nononer, vinyl ether nononmer or am de nononer,
with a boiling point of not |ess than 170°C at not | ess than

70 mass% of the total sol vent and
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a prepol yner or polynmer with a wei ght -aver age nol ecul ar
wei ght of not |ess than 2000 at not less than 2 mass% w th
respect to the total ink conposition,

and with a viscosity of 5to 180 Pa-s as nmeasured with
aBHtyperotatingviscosineter at 25°Cand at hi xotropi c i ndex
(TI value) of 2.0 to 8.0,

the nmeasured flow radius val ue of the ink conposition
being 13.0 to 24.0 nm after 1 mnute from the start of
measur enent by a fl owproperty neasuri ng net hod usi ng a spread
meter at 25°C according to JI'S K5701-1: 2000,

satisfying "F60" - "F45" = 1.0 nmm where "F60" is
defined as the neasured flow radius value after 1 m nute and
"F45" is defined as the neasured flow radius value after 45
seconds fromthe start of neasurenent by the flow property
measuri ng nmet hod using the spread neter, and

cont ai ning a coupling agent conpound.

[Caim 2]

The ink conposition for screen printing for a glass
substrate according to Caiml, wherein the surface tension
of the ink conposition is 23.0 to 36.0 dyn/cm as the val ue
measured with a liquid surface tension neter.

[Caim 3]

The ink conposition for screen printing for a glass
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substrate according to Cains 1 or 2, wherein the ink
conposition contains at | east one coloring material, extender
pi gnent andfiller, or their conbination, thecoloringnaterial,
extender pignment and filler are dispersed in the ink
composition with a mean particle size of not more than 35 um.
[ A ai m 4]

The ink conposition for screen printing for a glass
substrate according to any one of Clains 1 to 3, wherein the
i nk conpositionis an ink conposition for graphic decorative
screen printing.

[ A ai m 5]

The ink conposition for screen printing for a glass
substrate according to any one of Clains 1 to 3, wherein the
i nk conpositionis an ink conposition for screen printingto
be used for bl ack matri x, bl ack stripe, resist pattern, spacer
or |ight guiding panel dot formation.

[ ai m 6]

The ink conposition for screen printing for a glass
substrate according to any one of Clains 1 to 3, wherein the
ink conposition is printed onto a glass substrate wth a
measured wetting test solution value of 32.0 to 60.0 dyn/cm
[Caim7]

Printed matter having ink |ayer of the screen printing

47



i nk conposition for screen printing onto a glass substrate
according to any one of Clainms 1 to 6.
[ O ai m 8]

A nmet hod for producing printed matter, wherein printed
matter is produced by printing the screen printing ink
conposition according to any one of Clains 1to 6 onto a gl ass

substrate by screen printing.
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