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Background Art A shadow nmask having the function to colli
coloring object with electrons ir MBRECRIRTEGHmM an electron gun 15 in a
cathode-ray tube for a color televisionis a neta Iate whi ch includes a

great nunber of m nutETFRACOLFTARAPLY %@Nrﬁp T mation of the

m nute holes is perforned by preparing a plenty of mnute concave portions
of a hem sphere or square shape having different dianmeters in the
correspongl é\?n on both the 20 front and back sides of a netal

pl ate respective y a maki ng the bottons of the correspondi ng concave

portigns openrhfs finRRntidpSagelatdle @8l ldmeudirbia oTticiallid 9res9aess
of a shadow nmask is explained hereinbelow First, a photosensitive resin

coati ng compesitign eaind)runbbéhphbel&umarlgnd:obmk vleeaviblettbupabieal
pl ate made of iron, for exanple. Then, a negative filmhaving a

pr edet er nfesith exqupns it inn rdrich scaguper pudtabdy ukedréoal theafermatidnt he
phot osensitive resin coating filmis subjected to exposure to | |ght to
cure the %&@Mkapé’% éaysﬁelrwat%sté«rpaqn% etehing process #9 be ufedo a
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| 10 tubes.

Bac-kground Art
A shadow mask having the function to collide a predetermined
coloring object with electrons irradiated from an electron gun
_15 ina cathode-;ray tube for a color television is a metal plate which
includes a great number of minute holes prepared by etching. The
formation of the minute holes is performed by preparing a plenty
of minute concave portions of a hemisphere or square shape having
different diameters in the corresponding positions on both the
20 front and back sides of a metal plate respectively and making the
bottoms of the corresponding concave portions open for free
passage.
The outline of the manufacturing process of a shadow mask
is explained hereinbelow. First, a photosensitive resin coating
25 is applied on both the front and back sides of a thin metal plate
made of iron, for example. Then, a negative film having a
predetermined exposure pattern is superposed on the metal plate,
and the photosensitive resin coating film is subjected to exposure

. to light to cure the exposed areas of the photosensitive resin



" thereof. Subsequently, the photosensitive resin coating filmis subjected
to the primary etching-with a corrosive liquid such as 5 ferric chloride to
~formm nute concave portions on one side or on both the front and back
siddes so as not to be opened. Then, an ultraviolet-curable resin
conposition as a back-coating is material is applied only on one side of
the nmetal plate to form a filmwhich bupi.es the m nute concave portions in
one side of 10 the metal plate and then cured by subjecting to heating

and/ or to Ebé@ihgtfﬂhpfwhta&yé% eﬁi':gﬂ‘eaiﬁ‘%?t At Embhe m@_lﬁi&?ﬁéﬁt he

netal plate is protected as nenti ohed above, e concave portions e
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liquid so as to be opened for free passage 15 in the bottomw th the
concave potherroff orSuhisequentelyndhs ghotbgenhdtpvemegircoaitigng £ilm is
Subsequent|y, each of the cured coating fi|lns of the photosensitive resin
for patter Fubdeshedoko &he Prdmanyt ehehangrwith shrerresivec biguisd suahast he
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soluble in an alkaline solution Is use NOW. I'sS conposition 1s appli®ed

to a subst materdalchshaspl iedesiDycon hepiider pretRBi metdY plavd!tddform
nmet hod, a spray nethod and others, then transferred into a hot air drying

furnace eta fiilm whapbrhueiessbheeninutedcomeavaipert tonedimyne side of
ultraviolet-light -3- irradiation to forma resin coating film The
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the metal plate is protected as mentioned above, the concave
portions in the other side are agaih subjéétéd to the secohdéry
etching with a corrosive liquid so as to be opened for free passage
15 in the bottom with the concave portions formed in the one side
by the primary etching. Subsequently, each of the cured coating
films of the photosensitive resin for pattern formation and the
ultraviolet-curable resin composition as the back-coating
material are removed by an alkali treatment to obtain a shadow
20 mask.

As a composition which satisfies the performance required
of the ultraviolet-curable resin composition as a back-coating
material of a shadow mask, the composition obtained by dissolving
in water or in an organic solvent an ultraviolet-curable resin

25 capable of forming a £ilm soluble.in an alkaline solution is used
now. This composition is applied to a substrate which has
undergone the primary etching by a rolling method, é spray method
and others, then transferred into a hot air drying furnace etc.

to evaporate a solvent, and thereafter cured by ultraviolet-light



- 5 of solvent by heating for the resin filmformation. Thus, it needs a
heati ng appafatus: therefor and a recovery systemof a solvent. Nbreover,
it is riskful in terns of the toxicity acconpanying the handling of the
organi c solvent and flash ignition explosion. In. order to decrease any
danger such as ignition, explosion, and a 10 fire in a drying step, the use
of the chlorine-based solvents which hade fire retardant properties is

al so under consideration. In recent years, however, these solvents are
regul at ed ii¥raddatdpn socHopmopl sesias coatipg Ifidimon. Furthernore, a
coating film causes vol yne shrinkage with evaporation of the organic,
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ultravi ol et-curable resin conposition as a back-coating materia

shadow masla hbavtngrapparatus difeefdr ahd 4 itdcoery ByisteaOBEN SIDFERONS
uniformy with the 25 conposition, w thout producing air bubbles. Moreover,
there is Moxrepvesibitiis/raskfulsimgesmehofrilis toxiedtyoaccempanging the
properties_ in_a concave bottom portion and the coating residues_ due to
shortage ofhapddimgefitheprganic podyens: apgpelash dgnifdeneeplosiansi vEBhess
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conposition at 25C to 100 cPs or | ess. However, when the conventionally
used recent years, however, these solvents are regulated in view of
such problems as air pollution. Furthermore, a coating.fiim
causes volume shrinkage with evaporation of the organic solvent.
15 Consequently, there is a problem that the coating film of the
shoulder part (edge part) of a minute concave portion tends to

become thin.
As a method for solving such problems, the method using the
ultraviolet-curable resin which is essentially free of solvent
20 may be considered. When the heretofore known alkali-soluble
ultraviolet-curable resin of which cured coating film has acid
resistance is used in-an ultravioiét-curable resin composition
as a back-coating material of a shadow mask, however, it is
difficult to £ill up minute concave portions uniformly with the
25 composition, without producing air bubbles. Moreover, there is
. the possibility of causing such problems as poor curing properties
in a concave bottom portion and the coating residues due to

shortage of the alkali solubility and strippability, and poor

adhesiveness to a shadow mask material. Accordingly, the



ul travi ol et-curable resin conposition is applied to a material having a
finely undul ati ng surface by neans of a roll, for exanple, 10 since the
resin conposition has | ow viscosity and tends to flow, the resin
corposition flows out of a minute concave portion when part of the rol
surface part enters into a mnute concave portion and pressure is added to
the coating therein, which results in SHthage of filling up of mnute
concave portions with the 15 conposition. As a result, there is a problem
that the csaupepitigmwdichneathsfiiasrabhithy é'GgBlﬁéﬁt ¢harackerisfics is
concave portion tﬁnds ta _becgone th|n Anot her problemis the occurrence of
ci s sings T material, i.e. the phenonenon that
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t he surface tension occur’ el ng s craters
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becones uneven, 1t brings such “problens of affordifng poor etching
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probl ens, the present inventors have proposed a conposition which exhibits
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an ultraviolet-curable resinconmposition which can applied uniformy on
the finely theleatinngompositeonffows out of a minute concave portion when
part of the roll surface part enters into a minute concave portion
and pressure is added to the coating therein, which results in
shortage of filling up of minute concave portions with the
15 composition. As a result, there is a problem that the coating
filmof the shoulder part (edge part) of the minute concave portion
tends to become thin. Another problem is the occurrence of
cissings on the surface of the metal material, i.e. the phenomenon
that the spot-like portions which are not covered by the coating
20 filﬁ due to the surface tension occur, this also being said
craters. Generally, when the viscosity of the composition is too
low, since the curéd coating film becomes uneven, it brings such
problems of affording poor etching resistance or inferior alkali
strippability.
25 In order to solve such problems, the present inventors have
proposed a composition which exhibits surface tension in the range
of 30 to 50 mN/m in JP 10-306124,A. The problem in the application

of a composition has been solved by this alteration. However,

it cannot necessarily be said that the problems of the resistance



;".easily cured by the ultraviolet-light irradiation fo it ced
W thout causing the probl ens as described above. A f m ﬂ f the

“material so as to fully fill up even inside of ninute concave portions

with the conposition w thout producing air bubbles amssdierphigh, gan be

present invention is to provide a non-solvent type ul |l e

resin conposition which is excellent infdhe coating workability and
pernmts formation of a 15 cured coating filmuwhich is excellent in-
adhesi venegainst aptefiching procasshirznrosixk reslistance)i ghd dhehpegling
resi st ance, fig s not ,exfoliate at the tinme of conveyance, and _has the
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t r eat ment ter chi and .t hus ich can be advant ageously used as.a 20
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in the prodygiion K 3 w mask. Disclosure of Invention To acconplish
the objects described above, the fundanental 25 node of the present
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by conprising a conpound which has one or nmore acryloyl or methacrylo
groups in iisstoopeowide andlarpirtepberoarable Pesin cURQIcHIA MTR WA APEEN
conpound whi ch has a carboxyl group, and exhibiting the surface tension at
25C i n Thi Pesshepplied Badformyacwd thé iflinellyl lunduldtingt barifhkel Idf r ange
of 30 to 50 MV.m A nore specific node of the present invention provides an
ul travi ol et FHR e 8@ &H WYY ifod e g ﬁﬁhﬂ |er§ilms?/ O£ JRpAYEE ngonaave
conpound hayi Qne_aQr e acrvyloyl,or 5 nethacryloyl, groyps in its
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havi ng one
for a short time, without causing the problems as described above.

A further object of the present invention is to provide a
non-solvent type ultraviolet-curable resin composition which is
excellent in the coating workability and permits formation of a

15 cured coéting film which is excellent in adhesiveness to a metal
such as a shadow mask, exhibits high etching fesistance, does not
exfoliate at the time of conveyance, and has the characteristics
exhibiting solubility and strippability in an alkali treatment
after etching, and thus which can be advantageously used as a

20 protective material for etching, particularly as a back-coating

material in the production of a shadow mask.

Disclosure of Invention
To accomplish the objects described above, the fundamental
25 mode of the present invention provides an ultraviolet-curable
resin composition characterized by comprising a compound which
has one or more acryloyl or methacryloyl groups in its molecule
and a phosphorus atom and a photopolymerizable compound which has

a carboxyl group, and exhibiting the surface tension at 25°C in



moy e acryl oyl or methacryloyl groups inits nolecule, (d) a Ileveling
agent, and (e) a-:photoinitiator and exhibiting the 10 surface tension at
.25Cin the range of 30 to 50 mMm The ultraviolet-curable resin
conposition as mentioned above is excellent in the coakiRE WoLka and

bilit
its cured coating film has the characteristics of exhi b[ aikm?hﬁm‘ ng
H larly

resi stance and outstanding solubility aBd strippabili tijnm
treatment 15 after etching. Therefore, this conposition

advant ageotthley ranege af 30 tbt 5avimil/et.- curabl e resin conposition for a
back-coating material in the production of a shadow mask. Accordingly, in
accordance wit R Dexehspegdfdst mode (€ hes Presany dnvient lath@rovides cam ded

a back-coatiing material to be used ,20 for the, producti.on of. a shagow nask,
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is excellent in the coating workability and its cured coating £ilm

has the characteristics of exhibiting high etching resistance and
outstanding solubility and strippability in an alkali treatment

15 after etching. Therefore, this composition can be particularly
advantageously used as an ultraviolet~curable resin composition

for a back~coating material in the production of a shadow mask.
Accordj_.ngly, in accordance with another aspect of the present
invention, there is provided a back-coating material to be used

20 for the production of a shadow mask, which material consists of
the aforementioned ultraviolet-curable resin composition.
Preferably, the back-coating material which exhibits the contact

angle of 25° or less to a substrate of a shadow mask is used.

25 Brief Description of Drawings
Fig. 1 is a view for explaining the contact angle which
specifies the ultraviolet-curable resin composition of the
present invention.

Fig. 2 is a flow chart showing the steps in the method of



and adhesiveness to the surface of a netal material. Therefore, it can be
uniformy applied on the finely undulating nmaterial 15 surface so as to
~successfully fill up the mnute concave portions, without producing air
bubbl es. Furthernore, since the coating filmafter curing exhibits the

out st andi ng adhesiveness to the netal material surface, it is excellent in
the resistance during an etching step afid does not exfoliate in a
conveyance step etc. 20 Mdreover, since the conposition contains the

car boxyl gpguguciagt ai shaaowhﬁhgnohwaramgl €oCenROpidsenlt nidtsorgood
solubility and strippability in an alkali treatnent. The

ul travi ol et - cuFdlgl.e 32esthraxgipoBigi odGofarehefragmentary nsectionadonpiews ng
t he conponents (a) (e) mentioned above 25 contains a compound having one
or rmore aciy}lys réFlﬁﬁtfﬂbRﬂ%ﬁ b?lth@rmsrﬂe‘ﬁ@%lmfeﬂeﬁlef@ phbsmeaniak
atom (the aboye-nenti oped o] two or ,

bhot opol ynERP¥§bI18 BB BofHaS Ob. FESaBEChOERE: BROGUCATHotoR ShAS MATE) ).
Ther ef an e inultraviolet-light curing
propert %E§r§§ﬁ§pg8 {éé I g%ﬁ?ﬁé Esg"gﬁ%@?}. ‘olet-light irradiation for a
short ti rre wi t hout producing insufficient curing in the concave bottom
portions. Furthernore, the coating filmafter curing is excellent in the

adhesi venegestoMadeeak éa@ygﬁgabuﬁndhexI_nhbbh@i@uch characteristics as
corrosion resistance to an acid treatnent and solubility and strippability

in an al kali tiSdaiceenthe Andardviglet-theabler aresiet compaislicicasi of the
conposi tion of the present invention can be advantageously used as
protecti veprﬁenﬁt edinyentigai ngonkaingus at cphquhﬂéusnemtgm-mnummg y

.. as a f@ oatln mat er i Bh‘ of a shadow nask. Si e conposition of the
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' and adhesiveness to the surface of a metal materlal. Therefore,
it can be uniformly applied on the finely undulating material
15 surface so as to successfully £ill up the minute concave portions,
without producing air bubbles. Furthermore, since the coating
film after curing exhibits the outstanding adhesiveness to the
metal material surface, it is excellent in the resistance during
an etching step and does not exfoliate in a conveyance step etc.
20 Moreover, since the composition eontains the carboxyl group-
containing photopolymerizable compound, it exhibits good

solubility and strippability in an alkali treatment.

The ultraviolet-curable resin composition of the present
- invention comprising the components (a) - (e) lfgentioned above
25 contains a compound having one or more acryloyl or methacryloyl
groups in its molecule and a phosphorus atom (the above-mentioned
component (a)) and two or more of photopolymerizable compounds
(the above-mentioned components (b) end (c)). Therefore, the

composition is more excellent in wultraviolet-light curing



I ncreases so as to sufficiently cope with the prolonged etching of the
shadow mask of the thick board used for a |l arge-sized cathode-ray tube.

. Furthernore, since the ultraviolet-curable 20 resin conposition of the

pr-esent invention is substantially a non-solvent type conposition, it

enj oys the advantages of high safety and .low stinulus to the skin when
dealing with it. Mreover, since there-8s no need to use the conposition
as conventionally obtained by dissolving in water or in an organic 25

sol vent t hproperhiespad@d ofarf obe ngas ifliyl nowiriedh by sulltivhwiodet-dright

al kaline solution, the drying_ furnace for evaporating water A or an organic
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ultraviolet-curable resin conposition of the present invention wll

descri bed pekdstanferts ant deid aneatment ahdneslulehbittyove sits ippadiil
havi ng one or nore acryloyl or nethacryloyl groups (hereinafter referred
to collecinvahyakkalinbréjtmweytoyl group(s)") in its nolecule and 10 a
phosphorus atom and contributes to inprovenent in the adhesive strength of
a cured coati n3CPPrAingly skheoRlhEaNindebrrurabie resdni feMpesifianc©f As

exanpl es of . such a conpound (a), th esterified products, of al kyl )
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phosphi ne (nmeth)acrylate, octylic phosphine (nmeth)acrylate, versatic

Since the composition of the present invention even with high
viscosity can be applied to a material, it is possible to form

a uniform coating film which secures the sufficient thickness of

15 coating in the edge part of the minute concave portion.
Consequently, the etching resistance of the cured coating f£ilm
increases so as to sufficiently cope with the prolonged etching

of the shadow mask of the thick board used for a large-sized
cathode-ray tube. Furthermore, since the ultraviolet-curable

20 resin composition of the present inventioﬁ is substantially a
non-solvent type composition, it enjoys the advantages of high
safety and low stimulus to the skin when dealing with it.
Moreover, since there is no need to use the composition as
conventionally obtained by dissolving in water or in an organic

25 solvent the resin capable of forming a f£film which is soluble in
an alkaline solution, the drying furnace for evaporating water

or an organic solvent and the recovery systemof a solvent required

by the conventional method are unnecessary. Therefore, the

present invention permits improvement in productivity owing to



20..phosphine (neth)acrylate, palmtic phosphine (neth)acrylate, cresotic
_phosphi ne (nmeth)acryl ate, naphthoi c phosphine (neth)acrylate, benzoic
phosphi ne (nmeth)acrylate, trichlorophenoxyacetic phosphine (neth)acryl ate,
di ehl orophenoxyaceti ¢ phosphi ne (nmeth)acrylate, 25 quinolinecarboxylic
phosphi ne (meth)acrylate, nitrobenzoic phosphine (neth)acrylate,
ni t ronapht hal enecar boxyl i c phosphi ne (m# h)acryl ate, pyruvi c phosphine
(meth)acrylate, and ethyl ene oxide adducts and propyl ene oxi de adducts of
t he above dciithnididne uring cinetiictiins o f enrrgycosts bin s adrpihgestep
singly or in -10- t e formof a cqonbination of two, or nore nenbers at an

arbitrary §%Rio. aPfci @erkdN9s, omdéesdonm of ndirgaleing atsé,bepés aadd ahlewe
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of 0.5 to I{ZQRaddsidy vididhts rably in the range of 1 to 5 parts
by wei ght, based on 100 partlss RI/E ﬁﬁ} of the total anount of the

conponeBts (b) Ndwl, the dENERERES %h‘i&ﬁ c&ﬁéﬁé@iént Eﬂfitfﬁv16%§€i?ﬁgfgble

hereinafter refers to "part(s) by 10 weight"). If the anount
conponent (@8simcorposibipniod e pmsleassm‘lfmtﬂoféwﬁaﬂ.tb@de‘éeﬂbbd b&Fow,
adhesi veness of the resultant cured coating filmw | decrease and further

t he et chi ndivstsi §herrenpenenty (s renticnedahaws ds Loomposnid haviinghene

amount is larger than 10 parts b the alkali solubility and 15
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etching resistance. As examples of such a compound (a), the
esterified products of alkyl phosphates enumerated below may be
cited. |
15 - As concrete examples of the ester compound mentioned above,
.n_lethacryloyloxyethyl phosphate, bis(methacryloyloxyethyl)
phosphate, monochloroacetic phosphine (meth)acrylate,
monofluoroacetic phosphine (meth)acrylate, propionic phosphine
(meth)acrylate, octylic phosphine (meth)acrylate, wversatic
20 phosphine (meth)acrylate, palmitic phoéphine (meth)acrylate,

cresotic phosphine (meth)acrylate, naphthoic phosphine

(meth)acrylate, benzoic phosphine (meth)acrylate,
trichlorophenoxyacetic phosphine (meth)acrylate,
dichlorophenoxyacetic phosphine (meth) acrylate,

25 quindlinecarboxylic phosphine (meth)acrylate, nitrobenzoic
phosphine (meth)acrylate, nitronaphthalenecarboxylic phosphine
(meth)acrylate, pyruvic phosphine (meth)acrylate, and ethylene
oxide adducts and propylene oxide adducts of the above compounds

may be cited. These compounds may be used either singly or in



anhydri de, tetrahydrophthalic anhydride, nethyl- tetrahydrophthalic
_anhydride, ethyltetrahydrophthalic 25 anhydride, propyltetrahydrophthalic
anhydride, butyl- tetrahydrophthalic anhydride, hexahydrophthalic
anhydri de, nethyl hexahydrophthalic anhydride, ethyl hexahydrophthalic
anhydri de, propyl hexahydrophthalic anhydride, isopropylhexahydrophthalic
anhydri de, butyl hexahydrophthalic -11- apgpydride, naleic anhydride, and
succi nic anhydride may be cited. As exanples of the nmononmer having at

| east one hydr ex¥dh &f GHRombdna®ien( BBt Hrd Y idle gieRbRrisNatt §n DHELHE

hydr oxyet hyl (nmeth)acryl ate, hydroxypropyl (neth)acrylate, hydroxybutyl 5
(et h) acr ylrattdo.poineidghtakly) ytheé verm(hphédhragrplate” pas ywse@yinnthe
glycol nono (neth) acrylate, polybutylene glycol nono(neth)acrylate, and
pol ycapr ol axesentonepeatfigaticon| aefeny dedlsatdvelphetoyradeyiatef and
nonoest er conpound _nenti oned above is 10 preferably perfornmed by the ring
openi ng ad®eth@Sr¥da&E i-on of the acid anhydride and the rmonomer. However,

it I.bl e t t th t hesi b | ferificati
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it is also poSsible to Use oné compourd in an excéss ' anmount- e reaction

t enper at ur & nf rhfigerdHa eaesnﬂ&@wg w8Rghe3Chased diENloicopaE 8By ave fght
generally in the range of 50 to 150C, preferably in the range of 80 1o
110C. The rfghepwtaly amddinti ofi threc2oinponemtst { bhethdijeyemenyibnefeaboveed
by using a tertiary 20 am ne such as triethylam ne, norphorine; or

tri et hanol diheeterm *paet (s jlaetianed hensinafiisen sefers peotpavt(s)htbys
al so R@ssible to use_a polynerization inhibitor such as hydroqui none
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cured coating film will decrease and further the etching

resistance will also tend to decrease. Conversely, if the amount

is larger than 10 parts by weight, the alkali solubility and

15 strippability of the resultant cured coating film will become
insufficient.

The component (b) mentioned above is a compound having one
carboxyl group and one acryloyl or methacryloyl group in its
molecule, for example a monoester compound of a dibasic acid

20 anhydride with a monomer having at least one hydroiyl group and
one (meth)acryloyl group in its molecule.

As examples of the dibasic acid anhydride, phthalic
anhydride, tetrahydrophthalic anhydride, methyl-
tetrahydrophthalic anhydride, ethyltetrahydrophthalic

25 anhydride, propyltetrahydrophthalic anhydride, butyl-
tetrahydrophthalic anhydride, hexahydrophthalic anhydride,
methylhexahydrophthalic anhydride, ethylhexahydrophthalic
anhydride, propylhexahydrophthalic anhydride,
isopropylhexahydrophthalic anhydride, butylhexahydrophthalic



nmentioned above can be easily confirmed by the infrared absorption
_spéctrun1of the acid anhydride and the di sappearance of a peak in the
i nfrared absorption spectrum of the acid anhydride can be assunmed to be
the conpletion of the reaction. -12- As concrete exanples of the nonoester
conpound mnenti oned above, (neth)acryl oyl oxyethyl nonophthal ate, (neth)
acryl oyl - oxypropyl nonophthal ate, (mneth)jjacryl oyl oxybutyl nonophthal ate,
(et h) acryl oyl oxyet hyl nonot et rahydropht hal ate, (neth) 5 acryl oyl oxypropyl
monot et r ahymgmm PR i R4 AN PEF YAOY landosy & X ¢ m;;&tjwfﬁg?qp@m@e@.&
(meth) acryl oyl oxyet hyl nonohexahydropht hal ate, (nmeth) acryl oyl oxypropyl
nono- hexahysirexzinidlaisab €, t{erebnpmetr kaoyhg et Liews thone-hyexey T rgf}ﬁﬁ];h Andt €,
(neth) acryl oyl oxyet hyl nonosuccinate, 10 (neth) acryl oyl oxypropy
nmonosucci na@Rre (ﬁ%@hg)égryl@yloxgbgnpl igucditsat enotexule, dhydroxgethyld
met h) acryl pyl oxyet h mal eate_may be cited. These conpounds may be use
éithez si%gﬁ@eEﬁyé?F iﬁﬁ?(ﬂrﬁYﬁrQﬁYEﬁﬁﬂﬂluu(mﬁﬁhﬂa¢mﬁlé epor Bydsasybutyil an
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the alkali solubility and strippabilify of 20 the resultant “cur coat1 ng
filmwll Beeanetedsufficient. Conversely, if the anpbunt is larger than 90
parts by weight, the excess will bring such problens that the filling
properties of The syrthesimdsithieomonoes teirngompoandamenpdoniednabare tige
surfaceg, snoot hness thereof will tend to become |ow due to the increase 25
in vi sigsi t%/r%‘?e ?S%élif PETXOTPRARY thenr 4RE opanimss aflﬁattlpnereafétmnaﬁd thgr ed
coating fil . 0 come brittle. The conponeng ) nmentiqned above
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contribut esdfry out the synthesis by a usual esterification reaction. In

the synthesis of such a monoester compound; it is p}:eferable to
use one mole of the monomer per one mole of the acid anhydride,
15 but it is also possible to use one compound in an excess amount.
The reaction temperature of the ring opening addition reaction
mentioned above is generally in the range of 50° to 150°cC,
preferably in the range of 80° to 110°C. Theringopening addition
reaction mentioned above may be performed by using a tertiary
20 amine such as triethylamine, morphorine, or triethanolamine, or
their quaternary ammonium salts as a promotor. It is also -
possible to use a polymerization inhibitor such as ﬁydroquinone,
butyl hydroquinone, butyl catechol, or phenothiazine for the sake
of preventing the reaction from inducing polymerization of the
25 reactants. The progress of the ring opening addition reaction
mentioned above can be easily confirmed by the infrared absorption
spectrum of the acid anhydride and the disappearance of a peak |
in the infrared absorption spectrum of the acid anhydride can be

assumed to be the completion of the reaction.



i i nprovement in the curing properties of a cured coating film As -13-
~exanpl es of such a conpound (a), the reaction products of a polyfunctional

al cohol and (nmeth)acrylic acid (wherein the term "(nmeth)acrylic acid"
means acrylic acid, nethacrylic acid, or a mxture thereof), the reaction
products of a polybasic acid or 5 anhydride thereof and (meth)acrylic acid,
the reaction products of an epoxy conpogygd havi ng one or nore epoxy groups
inits nolecule and (neth) acrylic acid, and the reaction products of an

i socyanate  COTHYUsh At & Jeilip Pés "BECthaOmbadeke el @dipduhd (ReRiSAEHE
and a hydroyl group-containing (nmeth)acrylate nmay be cited. Such a 10

conponent (gbovie)c! (nesh pacoyboylokyerhyl aoaophthhlater,y| Gyetlyy acPyloplit s
nol ecul e and a conpound having two or nore (neth) acryloyl groups inits

nol ecul e axypropyYdt monbphthalAtg, c ongblhacryioptoxybetyl ammephthalate,i s
preferred to use the conpound _having two or nore (neth)acryl oyl 2$gggs I n

i ts nol ecul @etipracryloavdiosyarhit one manaksteraiydnaphidiaiahfis hav Wo or

th | oyl in it I l.e i [nati it t h
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having onendrBdRaAffdrddpHtiHiGte | N |t SEDEdRicy18/ptod®l the mono-
adj ustment of the vi'scosity of the conposition andthe "propéerties of the

cured coat inexdhydpophthalatiest e exanpmethf atbglehdugybaegpound, alkgho-
(meth)acryl ates such as propyl (neth)acrylate, 25 isopropyl (neth)acrylate,

i sobutyl (restahydndpdtthalate t - bumeth Yamtdackopyatthyhy drmogesugtinate,
(meth)acrylates such as _ hydroxyethyl (meth)acrylate and hydroxypro

I
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These compounds may be used either singly or in the form of a

combination of two 6r more membérs at an arbitfary ratio.
_ The preferred amount of the component (b) mentioned above
15 is in the range of 50 to 90 parts by weight, more preferably in
the range of 60 to 85 parts by weight, based on 100 parts by weight
of the total amount of the components (a) and (¢) mentioned above.
If the amount of the component (b) to be incorporated is less than
50 parts by weight, the alkali solubility and strippability of
20 the resultant cured coating film will become insufficient.
Conversely, if the amount is larger than 90 parts by weight, the
excess will bring such problems that the filling properties of
the resin composition inté minute concave portions and the surface
smoothness thereof will tend to become low due to the increase
25 in.viscosity of the resin composition and fuither that the
resultant cured coating film will tend to become brittle.
The component (c) mentioned above is a compound having one
or more (meth)acryloyl groups in its molecule and contributes to

improvement in the curing properties of a cured coating film. As



hydr oxyphenoxypropyl (neth)acrylate, tetrahydrofurfuryl (neth)acryl ate,
_isobornyl (nmeth)acrylate, and dicycl opentyl oxyethyl (neth)acrylate;

am noal kyl 5 (neth)acryl ates such as dial kyl am noet hyl (neth)acryl ate and
cyanoet hyl (neth)acryl ate; ethoxyethyl (neth)acrylate, (neth)acryl oxyethyl
phosphate, fluoroal kyl (meth)acrylate, F. sulfopropyl (neth)acrylate,
glycidyl (neth)acrylates, urethane (net¥acrylates, diethylene glycol

nono( et h)acrylate, 10 triethylene glycol nono(neth)acrylate, polyethyl ene

gl ycol nonegampheacpfl sueh polggmppyhdnéall ythle meastimm)poeoghats, of a
pentaerythritol nono(neth)acrylate, dipentaerythritol nono(neth)acrylate,

di net hyl ﬁi B%ﬁéﬁécﬁéﬁaéhﬁlﬂ%mlﬂyl%,(mefih)ﬁsm}liéﬁl 9¢égaﬁﬁherei? he term
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adducts of the above conpounds may be cited. These conpounds y be used

ei ther singlifyan @poky coounarh®fimg easto Nabrerepgtxyt YPoaps M Etsndliculad an
arbitrary ratio. The aforenenti oned conpound having. two or nore 25

(et h) acr yhogdl (mgthjecrylica scid) @nd the geacdfigin produdies ad] ag tisocyanste he
curing properties of the cured coating film As concrete exanples_of the
above conpEORMBOURA(RANHITONF AF AOLS 1GPRYRARSE JEQRPS 4 18- lale and

ot bGPt G B RS oty BeESIRDS Tk
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in its molecule and a compound having two or more (meth)acryloyl
groups in its molecule as enumerated below. Any compound may be
used. Among them, it is preferred to use the compound having two
or more (meth)acryloyl groups in its molecule, more preferably

15 one or more of the compounds having two or more (meth)acryloyl
groups in its molecule in combination with other compound, in
terms of the UV-curing properties and easiness of the adjustment
of viscosity of the resin composition and the properties of the
cured coating f£ilm.

20 0f the component (c) mentioned above, the compound having
one (meth)acryloyl group in its molecule is useful for the
adjustment of the viécosity of the composition and the properties
of the cured coating film. As concrete examples of the above
compound, alkyl (meth)acrylates such as propyl (meth)acrylate,

25 isopropyl (meth)acrylate, isobutyl (meth)acrylate, and t-butyl
(meth)acrylate; hydroxyalkyl (meth)acrylates such as
hydrokyethyl (meth)acrylate and hydroxypropyl (meth)acrylate;
cyclic (meth)acrylates such as cyclohexyl (meth)acrylate, benzyl

(meth)acrylate, benzoyloxyethyl (meth)acrylate, phenox_yethyl



di pentaerythritol di-, tri-, tetra-, penta- or hexa 5 (neth)acrylate,
_dinet hyl ol propane di (neth)acrylate, trinethyloipropane di- or
“tri-(nmeth)acryl ate, phenol novol ak type epoxy acrylate such as Lipoxy

SR- 4010 manufactured by Showa Hi ghpolynmer K K., cresol novol ak type epoxy
acryl ate, bisphenol A type epoxy di(neth)acrylate such as Epoxy Ester
3000A 10 manuf actured by Kyoei sha Kagakul&-K., triglycidyl isocyanurate
di- or tri-(neth)acryl ate, tetraphenyl nethane type epoxy di-, tri- or

t et ra- (net hahyladiryl atlel, sphshehorydfechyyegeepadycbl or(meth)acrylate,
tri-(meth)acrylate, glycerin diglycidyl ether di(meth)acrylate,

i socyanur i hydiroxyphenoxypepbpydcr yl dimeth)acryllatiene di -tehirahydrofurfuryl
tri-(meth)acrylate, urethane (neth)acrylates, am noal kyl (neth)acryl ates,
and ot her ddephdlaeayladepounds sifigbornylkt hyl enémgkhjaczydases and and

I I d dd f b d b ited. Th
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100 parts by weigh of the t'otal” anbunt of the conponents (a)’ and (b)
mentioned gheith)adrylb hgrroumo@%ﬁah@,corﬂmwaiaM1 t O(nieecH e ynd ©é £d
is less than 10 parts by weight, the filling properties of the resin
conposi t i osulfiopnopylt émethgaceypatei, ogbyaidyl heneth faceylabes; hmestshane
thereof will tend to becone. inferior due to the increase in viscosity of

the resin dagtdviacrydakes f ur ihigthykenas  geyaplant mApAPeGaTHy Iaten
TSR S MG YRR LAY R R W T Ue
SoLUEL! 1 i b A, S-St ARER I A M
one (neth) Fantfarytiawdl N it mofd (@feths a9 1@, COMPOWibentaerythritol
' mono (meth)acrylate, dimethylolpropane' mono (meth)acrylate,
trimethylolpropane mono (meth)acrylate, tfiglyc idyl
15 isocyanurate mono(meth)acrylate, tetraphenylmethane type epoxy
mono (meth) adrylate ' trisphenylmethane type epoxy
mono(meth)acrylate, glycerin diglycidyl ether
mono (meth)acrylate, isocyanurate mono(meth)acrylate, melamine
mono(meth)acrylate, and other monovalent compounds such as
20 ethylene oxide adducts and propylene oxide adducts of the above
compounds may be cited. These compounds may be used either singly
or in the form of a combination of two or more members at an

arbitrary ratio.
The aforementioned compound having. two or more
25 (meth)acryloyl groups in its molecule is useful for the adjustment
of the curing properties of the cured coating film. As concrete
examples of the above compound, di(meth)acrylates of alkyldiol
such as 1,6-hexanediol di(meth)acrylate and 1,9-nonanediol

di(meth)acrylate; diethylene glycol di(meth)acrylate,



i ngredi ent having two or nore (nmeth)acryloyl groups in its nolecule

_ mentioned above are used in conbination, the anount of the conpound

i ngredi ent having one (nmeth)acryloyl group in its 10 nolecule nmay be in the
range of ‘0 to 20 parts by weight, nore preferably in the range of 0 to 15
parts by weight, based on 100 parts by weight of the total anmount of the.
conponents (a) and (b) nentioned above.18n the other hand, the anount of

t he conpound ingredient having two or nore (nmeth)acryloyl groups in its 15

nol ecul e negyibeéhylente IgI@L10f &i (mewh) aaryTaty, Wwepglyethiplenedr efByedl y
in the range of 15 to 35 parts by weight. The above disadvantages wll| be
appl i cabl ediidmelth )aszylalte, t heolypuoopybénet haplydalgr ediidmerh)acrylate ger
than or smaller than the_ranges nentioned above. 20 The aforenentioned
conponent PEPtacgy¥th&dEring agént i s Witonp&ent t&tradi(athpamelatesing
properties f the conposition ,jnto mnute concave portiqgns, the surface

smoot hness IPEPESEYFEE L O at ity i | AFiamd tHeCLHT 1 - f BERYRT prBPer ti¥@and
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not excessively |ower 'thé viscosity of the conposition s preferable. As

exanpl es oftypecéporyrauriiate sweh as iptxy Srengani nanafactagedobyddhowa
mneral oils, silicone resins may be -17- cited. As concrete exanpl es of

t he conpoulidghpediymexy&: Kyl ereesele novatliaketypecepdxy aemolytes hisphenokci d
derivatives, and silicone oil nmay be cited. These conpounds nmay be used
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tri- or tetra-(meth)acrylate, trisphenylmethane type epoxy di-
or  tri-(meth)acrylate, glycerin diglycidyl ether
di(meth)acrylate, isocyanuric di- or tri-(meth)acrylate,
15 melamine di- or tri-(meth)acrylate, urethane (meth)acrylates,
aminoalkyll(meth)acrylates, and other polyvalent compounds such
as ethylene oxide adducts and propylene oxide adducts of the above
compounds may be cited. These compounds may be used either singly
or in the form of a combination of two or more members at an
20 arbitrary ratio.
The preferred amount of the component (c) mentioned above
‘is in the range of 10 to 50 parts by weight, more preferably in
the range of 15 to 40 parts by weight,l based on 100 parts by weight
 of the total amount of the components (a) and (b) mentioned above.
25 If the amount of the component (c) to be incorporated is less than
10 parts by weight, the f£filling properties of the resin
composition into minute concave portions and the surface
smoothness thereof will tend to become inferior due to the

increase in viscosity of the resin composition and further the



© 10 the amount of the conponent (d) to be incorporated is |less than 0.05

_part by weight, the problems in the filling properties into minute concave
portions, the surface snoothness, and anti-foamng properties of the
canposition will tend to occur. Conversely, if the amount is larger than 5

parts by weight, such defects as 15 craters, floating, orange peel, fish
eyes, etc. will tend to occur due to thd decrease in surface tension when
the conposition is applied to a substrate and the problens in the

anti - f oam pgsuPt RIS CoatitgCeaRASEiiPretd ot Badohe WELHELle Afnd Ks
conponent (e) nentioned above, photo initiators, any 20 usual

phot opol ynetchahg ones iis tamd¢® rei i ybdimomes ekbw or Comviersdiyi ndifnghehamount
photocuring propertis of the ultrviolet-curable resin conposition into

pl ay. Al thsaghatigagrkaban Spheagps heweighton the talkkals aedubdldadydand t he
present invention,._the ofopolynerization initiators which ippart 25
xcel lent PHERHRRDLLAEY| PPy EBRraPutEERt Plnefl £9atngnE L hBomids; bregome
pr epar by | ion. t f | e of .such
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| sopropyl  ghBer(metH eSgfogh 3 dis! lhd1ahplopagRONG:

pr opi ophenones (gnuch as 2Z- %r o'%y- ZB- 18 net hyl J] - pheny propan?l _cgglg;ound
ant hr aqui ngnggediléht ahazringt RWANbER awe OReth PaOXPOPONQFroupd) 88 its

i sopropyl - thioxanthone; and ketals such as. benzyl dinethyl ketal may be
cited. Themelptuleimentiomed amveranssudedi fherombimatyion, ithe kendurtord of
a conbination of two or nore nenbers at an arbitrary ratio. The preferred

amount of the gpmpeRRdtingredient having anp @eth) acryleyagxeuy ipeiifs
ror e P! Catekebd b5 BE09R, ShecbRal BE Bounlbo et by p oo LaBh. 90
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conposi ti ogagRd By weiBeasand tdlad amShAtaSE ThLaBMBbABhYs (A} and (b)
mentioned above. On the' other hand, the amount of the compouhd
ingredient having two or more (meth)acryloyl groups in its

15 molecule may be in the range of 5 to 45 parts by weight, more
preferably in the range of 15 to 35 parts by weight. The above
disadvantages will be applicable to the case that the amount of
these ingredients (c) is larger than or smaller than the ranges
mentioned above.

20 The aforementioned compo'nent (d), the leveling agent is a
component for adjusting the £illing properties of the composition
into minute concave portions, the surface smootﬁness of the cured
coating £ilm, and the anti-foaming properties and surface tension
of the composition. Althoqgh this object can be fully

25 accomplished by using a usual anti-foaming agent, surface
smoothness~imparting agent, wet dispersant, etc., a compound
which does not excessively lower the viscosity of the composition
is preferable. As examples of such compounds, lower alcohols,

organic polar compounds, mineral oils, silicone resins may be



the amount is larger than 10 parts by weight, it wll be difficult to

~_increase the polynerization degree at the tinme of 15 ultraviolet-Ilight
- .irradiation and the acid resistance of the resultant product will also

tend to decrease. As the conmponent (e), a photosensitizer may be used in
conbination with the photopolynerization initiator. The

ultraviol et-curable resin conposition oflthe present 20 invention exhibits
the surface tension at 25C falling within the range of not |ess than 30
mV m and nedtedre Ah@PBirend mxampleate sy ithed comprandsor podyeraraditylene
surface tensign is not less_than 35 niNmand not nore than 45 nmN'm The
surface teASréNabivefe aGF:Wll&Fl Qopelymens e faktn 2364 OQP’FFUﬁté%ﬁ?SGe andi|y
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properties into"mnute concave portions, e@h th oug

cPs or § esgpnapepiRi8rgeshtable. However, unI i ke such -19- conventi onal
views, it has been confirnmed by the prior invention (JP 10-306124, A) that
the coating of Thee puletfiearied amountabife theesomponentsi(id)orishdw rithe hrange
viscosity higher than 100 cPs which has been heretofore considered to be
difficult of dalt® tsoitpagts hnawebghé:asmbyecmef@uablw betéa@ yangegofhe. 1
surface tenS|on of the corrp05|t|on and, _even if the osition has the
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will arise because e foam ng of a conposition will occur. Therefore, it
is 15 di f f mimhtetconcaveporyibns| e sugface smodithness nandtamicicricanting
properties of the composition will tend to occur. Conversely,
if the amount is larger than 5 parts by weight, such defects as
15 craters, floating, orange peel, fish eyes, etc. will tend to occur
due to the decrease in surface tension when the composition is
applied to a substrate and the problems in the anti-foaming

properties of the composition will tend to occur.

As the component (e) mentioned-above', photoinitiators, any
20 usual photopolymerization initiators may be used for fully
bringing the photocuring propertis of the ultrviolet-curable
resin composition into play. Although any known
photopolymerization initiators may be used in the present
invention, the photopolymerization initiators which impart
25 excellent thermal stability and storage stability to the
composition prepared by incorporation thereof are preferable.
As examples of such photopolymerization initiators, benzoin alkyl

ethers such as benzoin isopropyl ether; acetophenones such as

diethyl acetophenone; propiophenones such as 2-hydroxy-2-



partions of the hem sphere or square shapes having different dianeters
with the conposition w thout -producing air bubbles and to maintain the

" _evenness of the surface of a coati ng film Conversely, if the surface

tension at 25C exceeds 50 mMN'm the 20 wettability of the conposition to a
materi-al to be applied is inferior because of its high surface tension and
also it is difficult to uniformy fill-1b-the mnute concave portions and
to maintain the evenness of the surface of the coating film From the sane
reason, eveethiydrlt-pbenyipropauréd-pgeijncranthdafeinohes25 puchoseasf edsily
carrying out the coating of the wultraviolet-curable resin conposition of
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resin conposition having the contact 5 angle appropriately specified is
used as thehkapkefesiredgamdBhtrdfltonphdtodaliiviatex Hed inhthe eangeestthi s
ultraviolet- curable resin conposition to contact the side walls of the

m nute coffeal@ pagrts byweighisenorerpréferamy dn the nange ofcdteabogarts
portions with the_conposition can be perfornmed easily. That is 10 to say,
in the net R¥d¥ed8htnebaEEEULR| bﬁcopag%é LY il e drekal anpunk o

Dr et TSI EReeRESERTTR) Y, IDF S R o6 Bhebest Be SRR o
1ok L0be oioBie BRGRSER:25a05e €504 Juisebtnede e abo Rk BhELIS)
the surfacgedighit)e shagewimsdndubst rididucel fASutbecibatIiring o3 et he
hem spheri cal "dropl et 12 produced when a droplet of an ultraviolet-curable
resi n conpesmpositioncahdithe decrease in acid resistance. Conversely, if
the amount is larger than 10 parts Ey weight, it will be difficult
to increase the polymerization degree at the time of
15 ultraviolet-light irradiation and the acid resistance of the
resultant product will also tend to decrease. As the component
(e), a photosensitizer may bé used in combination with the
photopolymerization initiator.
The ultraviolet-curable resin composition of the present
20 invention exhibits the surface tension at 25°C falling within the
range of not less than 30 mN/m and not more than 50 mN/m, as
described above. More preferable surface tension is not less than
35 mN/m and not more than 45 mN/m. The surface tension of the
ultraviolet-curable resin composition can be easily adjusted by
25 using the components suitably selected from the components (a)
- (e) mentioned above. Heretofore, it has been said that the lowei‘
viscosity of a composition is proper from the viewpoint of £illing
properties into minute concave portions, and it has been thought

that 100 cPs or less are more desirable. However, unlike such



© dropped on t he shadow nmask substrate 11, as shown in Fig. 1. Such 20 a
. contact angle, 0", can be easily neasured by using a contact angle neter

such as, for exanple, the product nmanufactured by Kyowa Kainmen Kagaku K. K.
I n. an actual manufacturing process of the shadow nask, the surfaces to be
applied and filled up with a back-coatig& material includes two surfaces,
one being the 25 surface of the m nute coheave portion subjected to the
etching treatnent and the other being the surface covered by an etching
resist in coaventienaleviewsg st daswbeen ¢oref xmed by thei pridox invenppen
with an al kaline solution before applied and filled up wth the

back- coat i {gPmaile3i08124aRd tHhathkhe ceadtpIntfeithy ulirayviqlgt~ewrakbe

that the contact angle,m e 25 or .l ess to these, both _substrate surfaces.
Even when {9518 BORBGE AL1Cn HaY ind) the viFrPRLLY Bigher than BROKCES W AGh

material whiROLCR! [LBOLAGOLOCoRLEERNL 8T 5L QLS BUBLL floke Shdeslter

the primary etching 5 process, s also require angl e to

the etchi nganf Baicds i1y BRréied ok€L¥ a ;a&eih che SV S bendlidh 8£ €/LN
conposition of the present invention can be adjusted so that the contact

angl e thelcomiposdyien and,Okviedsdft ahel domipodfition Hwdahamalscadbty abe 10
surfaces; the etched surface in mnute concave portion, the surface
covered by 1t,0®0etPhi og mesestits ddating nisy possdhiley shAspa mésudkttof the
etching resist is stripped with an al kaline solution before applied and
filled up vinvientex 'Sacktednt i &§ mar bgen grpiimed: Ehakg this sdssrlsee

whi ch i t || hol e, side, in_th f, _back t
Syer 1o mABR PRI BnEBE CEPROS HEAh of s BrBSRBR COREPELORS wEENE e
back-cqgt i %%x.’?ﬁc%‘ i@éns%&{‘shét 89 Of; & he éé%fxﬁﬁ”té@”ﬁxg/ﬂ' tigy ol eleLpgabl e
resin “conposition can be perfornmed ea5|?y wi T hout™ producl ng~ci sSTngs ~ &nd
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material into contact wih"the inside™walls of the concaves formng the
m nut e coneAsupdateotens forwkdddnoccur in the coating film and the problem
in respect of the anti-foaming property etc. will arise because

the foaming of a composition will occur. Therefore, it is

15 difficult to uniformly fill up a great number of minute concave
portions of the hemisphere or square shapes having different

diameters with the composition without producing air bubbles and

to maintain the evenness of the surface of a coating film.
Conversely, if the surface tension at 25°C exceeds 50 mN/m, the

20 wettability of the composition to a material to be applied is
inferior because of its high surface tension and also it is

difficult to uniformly fill up the minute concave portions and

to maintain the evenness of the surface of the coating film. From

the same reason, even when the temperature is increased for the

25 purpose of easily carrying out the coating of the
ultraviolet-curable résin composition of high viscosity (for

example, to 50°C), it is desirable that the surface tension should

be in the range of not less than 30 mN/m and not more than 50 mN/m.

Particularly in the manufacturing process of a shadow mask,



appropriately. If the contact angle is 25 or less, the mnute concave

~ portions can be easily filled up with the wultraviolet-curable resin

. conmposi tion having such viscosity of 25 100 cPs or nore that the coating
t hereof has been conventionally considered to be difficult, provided that
the feeding of liquid can be done. For this reason, the coating of the
ultraviol et-curable resin conposition ef2-he present invention can be
performed even at normal tenperature, unlike the -22- conventional attenpt
t o heat ththeofgmot ithatwhegutatésnthe £ilddmg pdoperties|when theminute
viscosity, and thus the sinplification of the coating apparatus can be
acconpl i sheancaviet pertienscare Hellled ap olidgth @ubalskecoadiing avatest ialorisof
5 the present invention can_be easily adjusted so that_the contact .angle

thereof to2LUMARRNANGE TE1SELRILARGNS Aty epentianed gurfaqe; tegsdasy t o
t h A | i ft th ting. h |l fi ' f
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spray coating nethod, a flow cdating nethod, and a dip coating nmethod may
:  be used. lburabldarésid pomposdeibhetd erintagtothehsi de walleospatié minvite a
i tenperature exceeding roomtenperature is effective in inproving the
| filling propacavesponsions. isntusede vheuféldidngawd gure i BhButewCORCaYe he
. decrease of the viscosity, it is therefore desirable operation when there
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and the |i
ultraviolet-curable resin composition which is so specified that

‘the contact angle to a substrate of the shadow mask to be used
becomes 25° or less is used as the back-coating material.

15 The contact angle as used herein is defined as the angle,
0 , between the surface of the shadow mask substrate 11 and the
tangent line 13 of the hemispherical droplet 12 produced when a
droplét of an ultraviolet-curable resin composition is calmly
dropped on the shadow mask substrate 11, as shown in Fig. 1. Such

20 a contact angle, 0, can be easily measured by using a contact angle
meter such as, for example, the product manufactured by Kyowa.
Kaimen Kagaku K.K. In an actual manufacturing process of the
shadow mask, the surfaces to be applied and filled up with a
back~coating material includes two surfaces ,. one being the

25 surface of the minute concave portion subjected to the etching
treatment and the other being the surface covered by an etching
resist in the primary etching. step where the etching resist is
stripped with an alkaline solution before applied and filled up

with the back-coating material, and the back-coating material is



25.The curing of the ultraviolet-curable resin conposition of the present
invention can be effected in a usual manner by the wultraviolet-Ilight
irradiation with a high-pressure nercury vapor |anp, a netal halide |anp,
a xenon lanp and the like. Next, a preferred enbodi nent of the net hod of
producing a -23- shadow mask will be described with reference to Fig. 2 and
Figs. 3A through 3G Fig. 2 and Figs. 8Althrough 3G illustrate the flow

of the manufacturing process of the shadow mask and chgnge in the
cross- sect iatilistad A &hat Fhehranwackl apgieemag berab’ onelessntoethese
an al kaline solution for the

. d b .
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t hi ckness of several mcroneterS. (Photosensitive Film™For rratlonérscf‘%fo?gw
Next, as sihmeaisth te dpe 2B° @rmdiessaf phot omasks conprising a photonmask 23a
having the pattern fornmed so as to correspond to -smal! hol es of
perforations ofSknge shhfowltravisl etheustakdie ones jon cimjposiidien podt othsk

23b having t he ttern formed so as to, correspond to | arge hol es of
perforati or%r?ﬁépnc SRR TheSAR oRe2gdins tedy fio skt Sheeeentiagt aargle

d t i 1] filmns. f on_bath sides of the
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23b. (Exposure Step) 25 Then, the photosensitive frins 1o Si
cured acceulifage covbeeqngdener stclehPaicsdist 2hxleelianeeg stthifg step

devel opi ng sol ution such as water to renove the unexposed areas.
where the etching resist is stripped with an alkaline solution
before applied and filled up with the back-coating material, and
the etching resist surface which may remain on thé small hole side,
15 in the process of back coat layer formation the complete filling
of minute concave portions with the back-coating material
consisting of the aforementioned ultraviolet-curable resin
composition can be performed easily without producing cissings
and air bubbles if the coating method which can bring the
20 back-coating material into contact with the inside walls of the
concaves forming the minute concave portions is chosen
appropriately. If the contact angle is 25° or less, the minute
concave portions can be easily filled up with the
ultraviolet-curable resin composition having such viscosity of
25 100 cPs or more that the coating thereof has been conventionally
considered to be difficult, provided that the feeding of liquid
can be done. For this reason, the coating of the

ultraviolet-curable resin composition of the present invention

can be performed even at normal temperature, unlike the



Then, the photosensitive filns 22 are subjected to drying and baking for
hard-filmformation to formetching resist patterns .....................
.... . -24- 24a and 24b each having a pattern corresponding to the pattern
of. the aforenentioned pair of photomasks 23a and 23b respectively, as
shown in Fig. 3C. (Devel opnent-Baking Step) Thereafter, a protective film
25b obtained by applying an 5 adhesive2®ent to a resin filmis |am nated
on the surface having the etching resist pattern 24b formed thereon so as
t o correspoofivehbidohell atgempel es dleatre rilng adompss DE idhewibadewvadsg dis t he
fluorescent screen side, as shown in Fig. 3D, and the surface having

t he- et chi ngareiedtopattce lowprather viscefdtyonand thus dcheo sisplddisratian t he
smal | holes of the perforations of the shadow nmask on the electron gun
side i s suBfeEhedcPating 3pPayatuenrap bgi aRCaMPLdsRPAy i quid such as a

ferric chlorideg_solution,and .rinsed w.t ter her eby form ng. stmal |
concave porti ofBEShEFe BiRne e BLEEAY SRl E AP LA E SR R Rk LoD 9
surface in [ [ ' es) r

(Primarty cFAH BEeset drvetsio'Bah B Hadlly SuEtad B0 £REH A Wehact, |
hol e si de anghehcidred¥er J¥MAdREMEERH UKLt Fatsd Ma&pﬁé-z.‘)’“ bk Pésal kaldme
solution andrinsed with water, and the protective film 25b 20 | am nated on
t he et chi ngsrms neledpbd tedrr éati 8hé qriheathalhgevieddkgcagtept @ icvatiing.
consisting of the ultraviolet-curable resin conposition as nentioned above
i s appl i edThe sinplipicaion efl the qeahingappasatugcean it nadedabyo s ur e
to light to form, a back coat |ayer 27, as shown in Fig. 3E._(Back Coat
Layer 25 EBifeR?IRt @nd‘themuRifgsmsseahing 9f Fhespackhgoatrlarerisamphenh

t he et infg r.gsist gatﬁ_erFl a4b has been fornmed is etched by using an
etching | FREMAYsBERORB-45PE&Fric chloride solution and rinsed with water,

thereby form nggl % YmetHEPVEE PPV 0P8 e dd I &S5 able resin
composition of the present invention, the uSual application
‘methods such as a roll coating method, a spray coating method,
a flow coating method, and a dip coating method may be used.

15 Incidentally, since the heating of the resin composition to a
temperature exceeding room temperature is effective in improving
the filling properties thereof into the minute concave portions
owing to the decrease of the viscosity, it is therefore desirable
operation when there is no restriction to the apparatus etc.

20 Particularly in the formation of the back coat layer in the
manufacture of a shadow mask, it is desirable to use a direct
coating method, a gravure coating method, a microgravure coating
method, a forced coating method, a doctor nozzle coating method,
and the like.

25 The curing of the ultraviolet-curable resin composition of
the present invention can be effected in a usual manner by the
ultraviolet-light irradiation with a high-pressure mercury vapor
lamp, a metal halide lamp, a xenon lamp and the like.

Next, a preferred embodiment of the method of producing a



-25- screen side of the shadow mask in the surface in which the etching

; resi st pattern 24b has been formed. (Secondary Etching Step). Finally, the
. . etching resist pattern 24b on the surface side in which |arge concave
partions 26b has been forned and the back 5 coat |ayer 27 on the surface
side in which small concave portions 26a has been fornmed are stripped and
removed with an al kaline solution, ther2by form ng t hrough-hol es 28
consisting of the small concave portions 26a and the | arge concave
portions 2@hadow saskmlll & désce ibadhwitherefa@sendowo Pidghi 8. ad& Figs.
(Finishing 10 Step) By the two-step etching nethod descri bed above, a

hi ghly mi 3& thouogighidgh gfabi.t3 ankdaBbgs reddk throfighnd@ 11Nmstnate phesEhow

i nvention will be described speC|f|caII£§:belom/by ref erence to worKking
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phosphat e hgingoﬂﬁcﬁﬂﬁliﬁ’é ,sdliqﬁld}?rfo% ‘Ehea?ﬁ.‘é#ﬁ%boéf E‘dé@/feas ing oil

nonopht hal ate as fhe conponent (b), 20 parts o et hyl ene gl ycol

di met hacr ylszich as rb2léagpontnandcrustppeod. @iDarvashed it &tk etlter OPDhyERT
(manuf actured by BYK Chem e 25 Japan R K., BYK-055) as the conponent (d)

whi | e heat wigh wagse€. TEhenpafter AnaslshownolimtFigy adhe a gliotasemeitiven
was obtained by  follow ng the procedure of Exanple 1, except that 2 parts

of bi s(nem%rwaéw 89;&1@!}19 %ﬁ&q)mc’&@nﬁﬁél@maﬁeﬁﬂaéa‘yonq@etlge of
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thin metal plate 21 by a dipping method to a predetermined
thickness and dried to form photosensitive films 22 each having
a thickness of several micrometers. (Photosensitive Film
Formation Step) | |

15 Next, as shown in Fig. 3B, a pair of photomasks comprising
a photomask 23a having the pattern formed so as to correspond to
small holes of perforations of the shadow mask on the electron
gun side and a photomask 23b having the pattern formed so as to
correspond to large holes of perforations of the shadow mask on

20 the fluorescent screen side are superposed on the photosensitive
films 22 formed on both sides of the plate, respectively, and the
photosensitive films 22 are cured by exposure to ultraviolet 1ight
according to the pattern of these photomasks 23a and 23b.
(Exposure Step)

25 Then, the photosensitive films 22 of both sides cured
according to the predetermined pattein are developed with a
developing solution such as water to remove the unexposed areas.
Then, the photosensitive films 22 are subjected to drying and

baking for hard-film formation to form etching resist patterns



. caonponent (c) were conpounded. Exanple 3 5 An ultraviolet-curable resin
conposition was obtained by followi ng the procedure of Exanple 1, except
that 2 parts of bis(nethacryl oyl oxyethyl) phosphate as the conponent (a),
100 parts of acryl oyl oxyet hyl nonohexahydropht hal ate as the conponent
(b), and 20 parts of triethylene glycol diacrylate as 10 the conponent (c)
wer e conpounded. Exanple 4 An ultraviole24eurable resin conposition was
obtained by following the procedure of Exanple 1, except that 2 parts of
bi s( et hac2¢laophdxgébhgagh pers gt Eesttden coompresponda)g ti@cchs partaernf
acryl oyl oxyet hyl nonosucci nate as the conponent éb)" and 20 parts_ of

et hyl ene o}afd‘éh%lééet??m@ntﬁpnﬁétﬂﬁmbpﬁﬁmaﬁkﬁ gayand é3bmanmeteiveky, by
Kyoei sha Kaga %ht Acryl at e TI\/P-SEOa@ as the conponent (c) were
conpounded 25ER Ine19 Fa9an 3Gt KQ@F’&FLQP%PI Snposi ti on was

obt ai ned by e _pt f arts_of
bi s( net hacryl oﬁ%&?&ﬁﬁw Shgg“ e%'é’% [ﬁé}‘cﬂ%r?% é’nﬁ%g}ﬁo‘i h}b%psééﬁlig o?g
acryl oyl oxXyeiag lvlgog h&*gtlee tf!]] L Eaﬁ%%’on?‘%g Qééshé)x‘;in

pol yet hyl ene gl ycol |acry ate (acrylate o = as t e conponent
(c) were ceogERIng PeiEEepatferil 241 Formid ené.aabﬁ @ 2ls"t 6 WOSe S pEfd Was
obtained by follow ng the procedure of Exanple 1, except that 2 parts of
met hacr yl oydooxyhét ydrgeh dejilest e petforanpomendf (dhe shadpar immsk? en othe
acryl oyl oxyet hyl nonophthal ate as the conponent (b), 15 parts of

2- hydr oxyetfiylonescendr pcxeenasidee esnpbowm inc Fig. &k BRd e swrface

et hyl ene oxi de adduct of trinethyl ol %? pane triacrylate _(manufactured by

Kyoei sha KEGWHRd K Hee etchingnxesiiste Pafberpo2Apn formed, Fhefaiheif 3%-59
wer e C?ﬁrpo%q:?%spond to the small holes of the perforations of the shadow

mask on the electron gun side is subjected to the spray etching
with an etching liquid such as a ferric chloride solution and
rinsed with water, thereby forming small concave portions 26a of
the electron gun side of the shadow mask in the surface in which

15 this etching resist pattern 24a has been formed. (Primary Etching
Step)

Next, the etching resist pattern 24a on the small hole side
which has undergone the etching is stripped with an alkaline
solution and rinsed with water, and the protective film 25b

20 laminated on the etching resist pattern' 24b is removed. The
back-coating material consisting of the ultraviolet-curable
resin composition as mentioned above is applied to fill up the
small concave portions 26a and cured by exposure to light to form
a back coat layer 27, as shown in Fig. 3E. (Back.Coat Layer

25 Formation Step) |

Then, as shown in Fig. 3F, the surface in which the etching
resist pattern 24b has been formed is etched by using an etching
liquid such as a ferric chloride solution and rinsed with water,

thereby forming large concave portions 26b of the fluorescent



Exanple 7 An ultraviol et-curable resin conposition was obtai ned by

+ followi ng the procedure of Exanple 1, except that 2 parts of

. . met hacryl oyl oxyet hyl phosphate as the conponent (a), 100 parts 10 of
acryl oyl oxyet hyl nmonopht hal ate as the conponent (b), and 30 parts of

di et hyl ene gl ycol dinethacrylate as the conmponent (c) were conpounded.
Exanpl e 8 An ultraviolet-curable resin-@hgosition was obtained by 15
foll owi ng the procedure of Exanple 1, except that 10 parts of

bi s( net hacsgtesh eigs bfl fhebhasdbutrask imhthesnpoiere ifayhid¢Bhe atich oy
acryl oyl oxyet hyl nmonopht hal ate as the conponent (b), and 20 parts of

di et hyl energsi®e| paithernadth| bage heernhtormagonthecopfaryeEEChingoSt@sd.. 20
o Toung he.BobeLiictas ahine SH s e tekuClb B S ke sice
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di et hy'e,enecg\%ﬂﬁ:]oc{tyéii aatésa@@we éggfaéetéfdéqrﬂoaﬂieh dfid11 %@gﬁ%&‘?’?}% s

Exanpl e 10 ravi ol et-curable resin conposition was

foll owi ng b8 ﬁéQCBééﬁeféfméﬁaaﬁéesﬂriﬁ?é&D&n&hﬁémavéarﬁitﬁfan2%1kaline
bi s(met hacryl oyl oxyet hyl) phosphate as the conmponent (a), 100 parts of

acryl oyl oxyeluyionpntherkbiatferaintghehromyhrdwrilesh)28 amwhs ist pagt efofthe
di et hyl ene glfcol di met hacryl ate as the conponent (c) were conpounded. 5
Exanpl e 11small| epngavecportians e2éasand cbhgotargenconcavst pprsdong 26b
follow ng {he procedure of Exa except that 2 parts of

le 1 .
bi s( et haciJEBSFORPRRAGAT R RR SREROBRSE h Ak SHGUReAR K39« 0o (Finishing
10 step)

By the two-step etching method described above, a highly
minute and high quality shadow mask is formed.
Now, the present invention will be described specifically
below by reference to working examples and comparative examples.
15 As a matter of course, the present invention is not limited to
the following examples.
Example 1
An ultraviolet-curable resin composition was obtained by
mixing and dissolving 5 parts of benzyl dimethyl ketal as the
20 component (e) into a composition prepared by mixing 2 parts of
bis (methacryloyloxyethyl) phosphate as the component (a); 100
parts of _acryloyloxyethyl monophthalate as the component (b), 20
parts of diethylene glycol dimethacrylate as the component (c),
and 0.2 part of butadiene copolymer (manuféctured by BYK Chemie
25 Japan X.K., BYK-055) as the component (d) while heating to 60°C.
Example 2
An ultraviolet-curable resin composition was obtained by
following the procedure of Example 1, except that 2 parts of
bis(methacryloyloxyethyl) phosphate as the component (a), 100



" parts of acryl oyl oxyethyl nonophthal ate as the conponent (b), and 10 50
parts of diethylene glycol dinethacrylate as the conponent (c) were '

-conpounded. Conparative Exanple 1 An ultraviol et-curable resin conposition
was obtained by mxing and dissolving 5 parts of benzyl dinethyl ketal as
the 15 conponent (e) into a conposition prepared by mxing 2 parts of
bi s(met hacryl oyl oxyet hyl ) phosphate as t@&6 -conponent (a), 100 parts of
acryl oyl oxyet hyl nmonopht hal ate as the conponent (b), 20 parts of
di et hyl ene payts| ofi mechrgdoylekypaepyle monptetmhiydrophthdlat? past ¢he

- fluorine-based surfactant (manufactured by 20 Dai ni ppon | nk and Chem cal s

I nc., Megaf@mPquenty)(bly fRrd 28npRFEeRtoL (ld)9'\mflaélﬁﬁ£éﬁli fdaceyd@te as the

Conpar ative_Exanple 2 An ultraviol et -(guq&abl e resin conposition was obtained
by fol | owi FPRMLER: ot B HF OCWRNLE I ve Exanple 1, except that 100 25

parts of a%y&%j[é)xypropyl nonot et r ahydr opht hal ate as the conponent (b) and
20 parts of ‘et ene oxi de adduct of trinethylol propane triacrylate

(manuf agt ured byp W%kﬁ@%fﬁﬂ%ﬂragﬁg- rekii glh tﬁgﬁ@b’éli%ti%nﬂ\{%sg Et?%\y%lﬁ‘ggt RS

conponent (c) were conpounded, wthout a he conponent

Conpar at i vefdXatping St proécednpe ebfCcrkahbler 851 RxeRFROMHLOD WoareBt digned
by mxing and dissolving 5 parts of benzyl dinethyl Kketal as the

conmponent _ (ks {methaccyigolkoxyerhyl e pphesplyten as nghd Ofomponentf (&)ac 100
lox ro | nonotetrah dro hthal ate as the conponent (b), 20 parts of

et hyl ene ox@P¥etHmddeEt BFTYLPHRORYREhFLopMeaohexalyidropht hatahe acasir ethiey
Kyoei sha Kagaku K. K. Li é@rgl at elH%I\/P-sE A) as the conmponent (c), and
r

0.2 part of %fb?%‘f‘le(b)dl)gg}iy IES Wene RlEred 8135534 akecas,
BYK- 053} as,#?ecgngp&?émgn(a@)t v&épe %xﬁfo&?@éépg to 60C, vvithout addi ng t he
conmponent (a).
Example 4
An ultraviolet-curable resin composition was obtained by
following the procedure of Example 1, except that 2 parts of
bis(methacryloyloxyethyl) phosphate as the con{ponent (a), 100
15 parts of acryloyloxyethyl monosuccinate as the component (b), and
20 parts of ethylene oxide adduct of trimethylolpropane
triacrylate (manufactured by Kyoeisha Kagaku K.X., Light Acrylate
TMP-3EO-A) as the component (c) were compounded . | .
Example 5
20 An ultraviolet-curable resin composition was obtained by
following the procedure of Example 1, except that 2 parts of
bis(methacryloyioxyethyl) phosphate as the component (a), 100
parts of acryloyloxyethyl monophthalate as the component (b), and
20 parts of polyethylene glycol diacrylate (acrylate of PEG#200)
25 as the component (c) were compounded.
Exémple 6
An ultraviolet-curable resin composition waé obtained by

following the procedure of Example 1, except that 2 parts of

methacryloyloxyethyl phosphate as the component (a), 100 parts



" Conparative Exanple 4 An ultraviol et-curable resin conposition was obtained
by mixing and dissolving 5 parts of benzyl dinethyl ketal as the 15
conponent (e) into a conposition prepared by mxing 2 parts of

bi s(met hacryl oyl oxyet hyl) phosphate as the conponent (a), 100 parts of
acryl oyl oxyet hyl nmonopht hal ate as the conponent (b), 50 parts of

di et hyl ene gl ycol dinethacrylate as the-@8nmponent (c), and 0.2 part of
fluori ne-based surfactant (manufactured by 20 Daini ppon I nk and Chenical s

I nc., MegafetacEylpyloxyethylmopopkthalfty ashithe dempongnt (WPL15 parts
Conparative Exanple 5 An ultraviolet-curable resin conposition was obtained

by m xi ng ShdZhedaxyeihy mathacrylate as thetcomparent te-1he agd 15
conmponent (e)_.nt conposi ti,on prepared by m xing 15 parts of

bi s( met hac r%%%‘gﬁ B%y%*hﬂr?pn%ﬁ&ééﬁa&é&g%t%%mﬁ&h& plpxppareotrpacrylate
acryl oyl oxy I conmponent (b% 0 arts_of

di et hyl ene Qf‘%ﬁ gllmem %ELQ r@‘%&%%@%oﬂpghéﬁtl I %FrYiﬁ&eonéP pAREP-89
but adi ege COPAUHATES, I‘%H@C 1r-Ad ' 30- Japan K K., BYK-055)
as the conponent (dcs I'le h(tedejltz‘la)ngmt%oégé. efec%?rpositions of Exanpl es
1-11 and CExmmiplle V& Exanpl es 1-5 nentioned above are collectively shown
in Table 1. The ultraviol et-curable conpositions obtained in Exanples 5
1-11 and Conparin | wktExwehples-dubablbe ereath epmposdtiionawas Bbtdinkdepy of
15 to 20 m crons on a shadow mask whi ch had undergone the primary etching

by the use ¥1keWdg dhe pregriure o xByamplet b, ulexcepitottdat iZypabys nesins
of a high-pr | anp of 80 kWcm The fact that the

coating filMf Sa”%%&%%?z&@aéﬁrﬁf %@Hsmb@eéﬁ_ thecAOMRSNEBES (RiedlB) pasts
2Denc 00T eyl Aohefbph 25188 B, EhbrolbeReE" BESTER 53, o
obtained. Mutdieior Wethyledw ghobotuarhbensoryeath 28 Ohe R¥GHBLReRE (c)
~ were compounded.
Example 8
An ultraviolet-curable resin composition was obtained by
15 following the procedure of Example 1, except that 10 parts of
bis(methacryloyloxyethyl) phosphate as the component (a), 100
parts of acryloyloxyethyl monophthalate as the component (b), and
20 parts of diethylene glycol dimethacrylate as the component (c)
were compoﬁnded.
20 Example 9
An ultraviolet-curable resin composition was obtained by
following the procedure of Example 1, except that 0.7 part of
bis(methacryloyloxyethyl) phosphate as the component (a), 100
parts of acryloyloxyethyl monophthalate as the component (b), ana
25 20 parts of diethylene glycol dimethacrylate as the component (c)
were compounded.
Example 10
An ultraviolet-curable resin composition was obtained by

following the procedure of Example 1, except that 2 parts of



15 was heated to 50 C, then applied on a shadow mask which had undergone
the primary etching by the use of a bar coater and cured by nmeans of a

. high-pressure nercury vapor lanp in the same nanner as nentioned above.
When the properties of this cured coating filmwere evaluated, the mark

"A" in the colum of the filling 20 properties in Table 2 was shifted to
"0". This means that the filling proper28es of the conposition into m nute
concave portions have been inmproved. 31 ON n -1ri NO~ .dl 43 !l NO
Nd Ln 11 b‘i*sl(ntetha&'-@yﬂo?lob;?ethyllﬂ ph@s@hl&t’e laisCi:heOdo':’n;Sarrentt\l ta) , 13000 .
CONNddnNnA.0OtCm VI 0 1 Nt N NL 1~ 0 34 m

ri r-1 O @axtt® ob ammyloyloxyethyl monophthalate as the component (b), and
15 parts of diethylene glycol dimethacrylate as the component (c)
were compounded.
5 Example 11
~ An ultraviolet-curable resin éomposition was obtained by
following the procedure of Example 1, except that 2 parts of
bis (methacryloyloxyethyl) phosphate as the component (a), 100
parts of acryloyloxyethyl monophthalate as the component (b), and
10 50 parts of diethylene glycol dimethacrylate as the component (c)
were compounded.
Comparative Example 1
An ultraviolet-curable resin composition was obtained by
mixing and dissolving 5 parts of benzyl dimethyl ketal as the
15 component (e) into a composition prepared by mixing 2 parts of

bis (methacryloyloxyethyl) phosphate as the component (a), 100

parts of acryloyloxyethyl monophthalate as the component (b), 20
parts of diethylene glycol dimethacryiate as the component (c),

and 0.2 part of fluorine-based surfactant (manufactured by

20 Dainippon Ink and Chemicals Inc., Megafack F-177) as the component
(d) while heating to 60°C.

Comparative Example 2

|

An ultraviolet-curable resin composition was obtained by

following the procedure of Comparative Example 1, except that 100
25 parts of acryloyloxypropyl monotetrahydrophthalate as the

component (b) and 20 parts of ethylene oxide adduct of

ig “trimethylolpropane triacrylate (manufactured by Kyoeisha Kagaku
K.K., Light Acrylate TMP-3EO-A) as the component (c) were

compounded, without adding the component (a).



10

15

20

25

-99 .
Comparative Example 3

An ultraviolet-curable resin composition was obtained by
mixing and dissolving 5 parts of benzyl dimethyl ketal as the
component (e) into a composition prepared by mixing 100 parts of
acryloyloxypropyl monotetrahydrophthalate as the component (b),
20 parts of ethylene oxide adduct of trimethylolpropane
triacrylate (manufactured by Kyoeisha Kagaku K.K., Light Acrylate
TMP-3EO-A) as the component (c¢), and 0.2 part of butadiene
copolymer (manufactured by BYK Chemie Japan K.K., BYK-055) as the
component (d) while heating to 60°C, without adding the component
(a).
Comparative Example 4

An ultraviolet-curable resin composition was obtained by
mixing and dissolx}ing 5 parts of benzyl dimethyl ketal as the
component (e) into a composition prepared by mixing 2 parts of
bis(methacryloyloxyethyl) phosphate as the component (a), 100
parts of acryloyloxyethyl monophthalate as the component (b), 50
parts of diethylene glycol dimethacrylate as the component (c),
and 0.2 part of fluorine-based surfactant (manufactured by
Dainippon Ink and Chemicals Inc., Megafack F-177) as the component
(d) while heating to 60°C.
Comparative Example 5

An ultraviolet-curable resin composition was obtained by
mixing and dissolving 5 parts of benzyl dimethyl ketal as the
component (e) into a composition prepared by mixing 15 parts of
bis (methacryloyloxyethyl) phosphate as the component (a), 100
parts of acryloyloxyethyl monophthalate as the component (b), 20
parts of diethylene glycol dimethacrylate as the component (c),

and 0.2 part of butadiene copolymer (manufactured by BYK Chemie
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thickness of 15 to 20 microns on a shadow mask which had undergone
the primary etching by the use of a bar coater and then exposed
to ultraviolet light by means of a high-pressure mercury vapor
lamp of 80 kW/cm. The fact that the coating film of the
10 composition has been cured was confirmed by the absence of tack
on the surface of the coating film. When the properties of the
cured coating film were evaluated, the results shown in Table 2
 were obtained.
Further, the ultraviolet-curable composition of Example 5
15 was heated to 50°C, then applied on a shadow mask which had
undergone the primary etching by the use of a bar coater and cured
by means of a high-pressure mercury vapor lamp in the same manner
as mentioned above. When the properties of this cured coating
film were evaluated, the mark “A” in the column of the filling
20 properties in Table 2 was shifted to “O”. This means that the

£illing properties of the composition into minute concave

portions have been improved.
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Exanpl es 1-11 and Conparative Exanples 1-5 nentioned above and their cured
products were evaluated by the foll owi ng nethods. Viscosity: 5 The

- viscosity of each conposition at 25C and 50C was neasured by using the E

t ype visconeter. Surface tension: The surface tension of each conposition
at 25C and 50C was neasured by using the Dynoneter (the Du-Nouy nethod).
10 Contact angle: First, the follow ng-t38<€e ki nds of shadow nask
substrates for evaluation were prepared. That is to say, three 5cm square
invar plate of varidusm tharacteriptiparedlues e o grides edompbs Maidresl byt
using an al kaline solution for the purpose of degreasing 15 rolling oil,
rust proof BXAMpdes. lahl andRemparat iwe Exanples dafk @tentxqumbmemgnd ve
mat eri al consi,sting Qf casein and ammoni um hi chromate was applied _on_ one
surface th&P&F Sngér PERAUEES | BRHFacPRONBEEASPY B dpddowiigh matheds at es
wer e exposedY %cgo%l raviolet light over the whole surface and then rinsed
with 20 wate Vel opi ng sol ution, dri ed and baked. Then, these

| at es re i rekc n o i kEphe it
gf 1.500 and %qwcﬁtenp a‘%ﬁre‘eggkl 76%% ﬁr)n?lﬁmttezlg %rsélﬂﬁtge bvvlct ety

wat er, andmdbigf®ed b aBiagr thal f:etyQéerécbﬂtﬁtEk'@t es at this stage is
speC|f|ed as the 1lst sanple. Then, as to one 25 other plate, the

phot osensi ti Serfayertewsicis i pped in an aqueous 8% NaOH solution of a
liquid tenperature of 90C, rinsed with water, and dried with the air
knife. The res mhmaurﬁaqeeterssusrp@oﬁ eagh cempomition HnBISEC and eMiwasmg
one plate having the photosensitive |ayer formed thereon was devel oped

wi t hout 34MEBZPEEHr BY BsF-PghFh?oDYQHB‘?EthétBﬁopﬁgyF?éWt mEEhoser, i nmer sed
terper 8 ur o: CREAS RlEISh T 00l SFTC act d concentration. 0.3%  for 15
mnutes, rinsegiVst! YRECEo1288@iflG' EArdbiRiAdS SF 'sHUIW mask substrates
for evaluation were prepared. That is to say, three 5cm square
invar plate of 0.12 mm thickness prepared were degreased and
washed by using an alkaline solution for the purpose of degreasing
16 rolling oil, rustproof oil, etc. and rinsed with water.
Thereafter, the photosensitive material consisting of casein and
ammonium bichromate was applied on one surface thereof and dried
to form a photosensitive layer. Then, two plates were exposed
to ultraviolet light over the whole surface and then rinsed with
20 water as a developing solution, dried, and baked. Then, these
plates were immersed in a ferric chloride solution with a specific
gravity of 1.500 and a liquid temperature of 70°C for 15 minutes,
rinsed with water, and dried with an air knife. One of two plétes
at this stage is spécified as the 1st sample. Then, as to one
25 other plate, the photosensitive layer was stripped in an aqueous
8% NaOH solution of a liquid temperature of 90°C, rinsed with
water, and dried with the air knife. The resultant plate is
specified as the 2nd sample. The remaining one plate having the

photosensitive layer formed thereon was developed without



5, The resultant plate is specified as the 3rd sanple. Each conposition was
dropped on these three shadow nask substrates and the contact angle was
measured by using the contact angle meter, CA-X manufactured by Kyowa

Kai men Kagaku K. K. Filling property: 10 Each ultraviolet-curable resin
conposition was applied on the shadow mask whi ch has undergone the primary
etching, and the filling property to t/8 minute concave portions at that

tinme was visually exam ned and rated. 0: Absence of air bubble 15 O:
Presence oéxpos$evebubblight Xo megomec &hef pbobbsessismaeygﬂrooﬁ.mmedzach
conposi tion applied to a shadow mask was cured b ultravioglet-li

i rradiati of? HePEH AHOEAe £0d udlon: (§PeCHE 1 9rayidy plodor quid

ot *Trsh ey EERRPERT AP} (70 &' fef MOSRERNTor I RE 1Y SeheeRt R an Oé e
d dyp

ausous Sote Ry FRTsReRi riRSE AL GO AN HEIRAGTh VRS ML ML,

liquidg en@ﬁéatférsmtah&@piﬁe 15smépéce§n@dldaghea§élr Bege fnire Of ®EARh

cured coating | mwas visually exam ned and rated. 0: Absence of

di scer ni bl eonbasgeleﬂ&a%r@ppadrcﬂntheeé Hepse shadovwamndsKi sl tr st é®and
Al kali solubility and strippability: The shadow mask havi ng the cured
coating fi thefcmnmt aaglecwss meapueed bynusdng bhercantact anglg sederg%
NaOH solution 5 (liquid tenperature: 90C) for one mnute, and the

sol ubi | i t yCBn# %PFE%%BFF?@ybYI)fKY%‘éaCTﬁ?b@eEoE?gﬂﬁufKl-ﬁfrwas visual | y

exam ned andFJ.fla{ng ‘property:

10 Each ultraviolet-curable resin composition was applied on
the shadow mask which has undergone tﬁe primary etching, and the
filling property to the minute concave portions at that time was
visually examined and rated.

O: Absence of air bubble
15 A: Presence of a few bubbles
X : Presence of bubbles
Surface smoothness:
Each composition applied to a shadow mask was cured by
ultraviolet-light irradiation, and then the surface state of the
20 cured product was visually examined and rated.
O: Absence of discernible defect
Xz 0c6urrence of fish eyes or craters
Etching resistance: |
The shadow mask having the cured coating film formed from

25 edch composition was immersed in an aqueous 50% FeCl; solution
(free hydrochloric acid concentration: 0.2%, 1iquid temperature:
75°C) for 15 minutes, and the surface state of the cured coating

film was visually examined and rated.

O: Absence of discernible change



0: Conplete dissolution and stripping X Absence of dissolution and
stripping 10 Industrial Applicability Since the ultraviolet-curable resin

- conposition of the present invention can be applied on a finely undul ating
material surface wi thout producing air bubbles and easily cured by 15
ultraviolet-light irradiation for a short tine, and the resultant resin
filmafter curing has characteristics of35exhibiting corrosjion resistance
to an acid treatnment and solubility and strippability in an alkali
treatnent, it xs @é@ﬁﬂi’eﬁéeaoﬁfQéﬁ&i:ét’ﬂonW&h&rdﬂbcémbrﬁi:(ibhng, particularly
a back- coat i ng material of a 20 shadow mask. Besides these usages, the
ul travi ol et -Akkabi esokuuini o rarsb gt mipRAP 1LY esent i nvention can be used
as a casting nmmterial, a paint, a nolding material, etc. in various
i ndustrial fi ?PGSShidQW QBSEL}APWB“E Ehe PPFeﬂI cPatipg) Film formed from c

1. An ultraviplet-cura resin,conpositi,on conprisin und Vi n
one. or "o SR r SPBEPESF LR, FAE JROEESR, 9L o, Rucads By HAPR Fayiicy
phosphgy us 1 d up,
i oh och b0 Feabetit e%Q?éhzfﬁb’-L?ge Y P%%%ﬂgf%?%fféﬁ%%
2. An ult ré’dfﬂbﬁ&bfﬂiﬁ?'d& i’:ﬁé'éhfé&@%%‘t&h@“ffﬂfmfdsﬂrﬂguﬁﬁ Ex&RTREH Hha
havi ng one or nore acryl oyl or nethacryloyl groups in 10 |ts nol ecul e and
a phosphorysteiom (b) a conmpound having at |east one carboxyl group and
one acryloyl or nmethacryloyl group inits nolecule, (c) a conpound having
one or nore aébylOgmpbetenéibaolutbgh gndupsrippihg nol ecule, (d) a

| eveling agent, and (e) a photoinitiator, which exhibits the surface
tension at 25 s 15b$ﬁn¢ﬁe°faﬂgéS@luBlDOnOaEG atripping

10

Industrial Applicability
Sihce the ultraviolet-curable resin composition of the
} present invention can be applied on a finély 'uhd'ulating material
surface without producing air bubbles and easily cured by
15 ultraviolet-light irradiation for a short time, and the resultant
resin film after curing has characteristics of exhibiting.
E corrosion resistance to an acid treatment and solubility and
strippability. in an alkali treatment, it is useful as a protective
material for etching, particulgrly'a back-coating material of a
20 shadow mask. Besides these usages, the ultraviolet-curable
resin composition of the present invention can be used as a casting
material, a paint, a molding material, etc. in various industrial

fields.




3. The conposition according to claim2, wherein said conpound (a) is

i hcorporated tHerein in an amount of 0.5 to 10 parts by weight, based on
100 parts by weight of the total anmount of said conpounds (b) and (c). 20
4. A back-coating material to be used for the production of a shadow mask
conprising the ultraviolet-curable resin conposition set forth in any one
of claims 1 to 3. 5. The back-coating nggeri al according to clarm4, which

exhibits a contact angle of not nore than 25 to a s II ﬂﬂ
substrate. This Sheet Has Been Repl acegaMg | 111111 |l Imm1 "d ""“
* c L M N *

1. An ultraviolet-curable resin composition comprising a

compoundlhaving one or more acryloyl or methacryloyl groups in
5 its molecule and a phosphorus atom and a photopolymerizable

compound having a carboxyl group, which exhibits the surface

tension at 25°C in the range of 30 to 50 mN/m.

2. An ultraviolet-curable resin composition comprising (a)

a compound having one or more acryloyl or methacryloyl groups in

10 its molecule and a phoéphorus atom, (b) a compound having at least
one carboxyl group and one acryloyl or methacryloyl group in its
molecule, (c) a compound having one or more acryloyl or
methacryloyl groups in its molecﬁle,'(d) a levéling agent, and
(e) a photoinitiator, which exhibits the surface tension at 25°C

15 in the range of 30 to 50 mN/m.

3. The composition according to claim 2, wherein said compound
(a) is incorporated therein in an amount of 0.5 to 10 parts by
weight, based on 100 parts by weight of the total amount of said
compounds (b) and (c).

20 4. A back-coating material to be used for the production of
a shadow. mask, comprising the ultraviolet-curable resin
composition set forth in any one of claims 1 to 3.

5. The back-coating material according to claim 4, which
exhibits a contact angle of not more than 25° to a shadow mask

25 substrate.

This Sheet Has Been Replaced




