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Technical field 5 This invention relates to an ultraviolet-curable resin

conposition, and nore particularly to an ultraviolet-curable resin

conposition which can be suitably used for the formation of a back coat

| ayer in the two-step etching process to be used for the production of

shadow nmasks for high fine color pictufse 10 tubes. Further, the present

invention relates to a nethod for the production of a shadow mask which

uses such a conposition in the f | a back coat layer and to a
shadow mask obtained therefrom @gggkgggggﬁnd Art A shadow mask having the

function to collide gLPRAUVEOEEM-0UHABLE! RESDN 0OMBOSITION el ectrons
irradiated froman electron gun in a cathode-ray tube for a col or
television is a nmetal plate which includes a great nunber of mnute holes

pr epar ed .chiing. e 20 formation of the mnute holes is performed by
prepari na‘%éhﬁﬁ'éﬁ?‘y%%lgm nut e concave portions of a hem sphere or square

shapes havi ng Trdisf f Eiedit lbRMedatelsN £d1€ a0 BSHOATH NEx RaHH B X&S res ipot h
the front and back sides of a netal plate respectively and making the

bott ons SPMPRE ifdPnes BRI iMNr & @RENCHHETIYDNEC opnuilsraviedet2sugabdgge.
The outline.of the ma;euf actﬁni Eg $r cess .Qtf shadod/vf;ras i 3 expltai ned
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Then, a negative filmhaving a 30 predeterni ned exposure pattern is

super posé@rothehpradugt ipnao§, shadew: masph ek dnigh ifide eslerc pdotige i | m

I's subjected to gxppsure 1o light to.cure the exposed areas f%{u}

oot Sdenduiiese  ERPRREES 68 medotat VBB ST & & bl fom

tr eat nenttHeOpireaA¥E ibACo£NE6RAAY mask which uses such a composition in
the formation of a back coat layer and to a shadow mask obtained
therefrom.

15 Background Art

A shadow mask having the function to collide a predetermined
coloring object with electrons irradiated from an electron gun
in a.cathode—ray tube for a color television is a metal plate which
includes a great number of minute holes prepared by etching. The

20 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
front and back sides of a metal plate respectively and making the
bottoms of the corresponding concave portions open for free

25 passage.

The outline of the manufacturing process of a shadow mask
is explained hereinbelow. First, a photosensitive resin coating
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

30 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



areas of the photosensitive resin coating film and to baking ther§9ﬁ¥32%3
Subsequently, the photosensitive resin coating filmis subjected to the
primary etching with a corrosive liquid such as 5 ferric chloride to form.
m nute concave portions on one side or on both the front and back sides so
as not to be opened. Then, an ultraviolet-curable resin conposition as a
back-coating material is applied onlyéﬁn one side of the netal plate to
form a filmwhich buries the mnute cdhcave portions in one side of .0 the
to heating and/or to irradiation
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conposition which satisfies the performance required of the
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shadow mask, .t he conposition obtained by dissolving in water or in an
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however, requires evaporation of a |arge anount 5 of sol vent eating for
the resithemetabr phatenisTprotectetkeds mentioned above, the concave
portions in the other side are again subjected to the secondary
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 reguired
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 film 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, a spray method
and others, then transferred into a hot air drying furnace etc.

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



a heating apparatus therefor and a recovery system of a solvent. r%ﬁﬁ%h
it is riskful interns of the toxicity acconpanying the handling o Et 0
organi ¢ solvent and flash ignition explosion. In order to decrease any
danger such as ignition, explosion, and a _0 fire in a drying step, the use
of the chlorine-based solvents which have fire retardant properties is

al so under consideration. In recent ygars, however, these solvents are
regul ated in view of such problens as¥air pollution. Furthernore, a
coating ume shrinkage with evaporation of the organic
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uniformy wth the 25 conposition, w thout producing air bubbles. Moreover,
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to a material having a finely undul ating surface by nmeans o
exanpl e recent years, however, these solvents are regulated in view of
such problems as air pollution. Furthermore, a coating film
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
ultravioclet-curable resin which is essentially free of solvent
20 may be considered. When the heretofore known alkali-soluble
ultraviélet—curable resin of which cured coating film has acid
resistance is used in an ultraviolet-curable resin composition
as a back-coating material of a shadow mask, however, it is
difficult to f£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



-0 since the resin conposition has |ow viscosity and tends to flow, the
resin conposition flows out of a mnute concave portion when part 0d&f08ha03
roll surface part enters into a mnute concave portion and pressure is
added to the coating therein, which results in shortage of filling up of
m nute concave portions with the 15 conposition. As a result, there is a
problemthat the coating filmof the _shoulder part (edge part) of the

m nut e concave portion tends to becone thin. Another problemis the
occurrengempbs i€hionSy f.ace +af . I rjal. [.e. the
phenonenon 9t hat tﬁ?@%ﬁ?%iﬁgﬁ id?'nlst 5 %Eagggﬁo?ﬁ%%ﬁ%#%ﬁiﬁtll?ﬁem
coati ng a6tfyet Buewhoihhehguiah#ge tension occur, this also being said
craters. Generally, when the viscosity of the conposition is too |ow,
since the cuHettetodbrey fit mhascasesn undivright tthat NGucitChroBl ek ergs of
affording poor etching resistance or inferior alkali strippability. 25 In
order todesryibedchabevel cosiginater eientthevanigh s visos Prppased the
conmpqsition vvhlc£ exhibits surface tension in the range of 30 to 50 nN'm
in JP 10%8BBFAVAORELTRUIab 6| &6 1R qaRPeDHI iomiticobe wsed. c o sxamrlelas
been sol this alteration. However, it cannot necessarily be said
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the finely undulating surface of a material so as to fully fil p even

i nsi-8e dAingethe cesdaveompositing bas Hahe isowsdtiyt and vénd®uo Fnewyci ng
air bubbles and 0 which can be easily cured by the ultraviolet-I|ight

i rradi attRfMh TSS90 SOBReSitipReflows it fiaskinuteconaive porsiatewhenbed
above. A furthrgﬂ olg’ c the present invention is to provide a

t
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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 film due to the surface tension occur, this also being said
craters. Generally, when the viscosity of the composition is too
low, since the cured 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



excellent in the coating workability and permts formation of a 1§]@QPL&M3
coating filmwhich is excellent in adhesiveness to a netal such as a shadow
mask, exhibits high etching resistance, does not exfoliate at the tinme of
conveyance, and has the characteristics exhibiting solubility and
strippability in an alkali treatnent after etching, and thus which can be
advant ageously used as a protective qg%erial for etching, particularly as
ct

a back-coating naterial in the produ on of a shadow mask. Still anot her
obj ect of_the gresent I nvention i

s,to provide a nethod fo he production
of & shacir ik SRFHe N Brofees (cdpbir tod FerdpRanee) At chipdaiing
effective f ) . X ' chi resy nce
o1 o) VebY ch Bbii Rtk SO RERARIA cBoShy EPlotd DS, SolotdnCe
bringi ng Tﬁé‘%ﬁlﬁf&?ttﬁ@tsFh?ii@ieh@eré'éiéﬁé(h@éeﬁdé:'ﬁro%bb en®atgupaROSS Ll on
as nentioned above into play to the maxi num extent and formn a great
nunber ofspPll or&ft dshivmd hi gh precision, thereby 060CT2003 - 511
providing a highly fine and high quality shadow mask. Di scl osure of
| nventd on To Accorpinglyi theobpadamedeatrolbjpettabéviche presenesimrention

i nvention provides an ultraviol et-curable resin conposition characterized
by conpri&$ i@ papvidecpultaavieled-ongablenpvesin aampasition wbilkchcean oyl
groups in its nplecule and a phosphorus_,  atom (b)_a conpound havi ng at
least onePRaRBBRyPdgrBUFomd YorRn kbeyIfonely wadklRtingypugiags afias
rol ecul o Pge L] & CREPRY By Py PILT %8 Erh RELaBSHY Blhute S5R0E5Y
|06°roct LB S Lh RalcBHBURN < Obn ol S ABALGRY L Bl sbegd o
ment i @nedyRPEN Scatbe heaiipicutrdd ByS the2Get80ELPBL-12gAL 2PEaliNafSCkT2003
s the range of 30 to 50 m _

- 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 thé coating workability and permits formation of a

15 cured coating film which is excellent in adhesiveness to a metal
such as a shadow marsk‘, exhibits high etching resistance, does not
exfoliate at the f.ime 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

<0 protective material for etching, particularly as a back-coating
material in the production of a shadow mask.

Still another object of the present invention is to provide
a method for the production of a shadow mask, which method is
capable of relatively easily and effectively forming a back coat

25 1layer excellent in etching resistance and solubility and
strippability in an alkali treatment after etching by bringing
the characteristics of the ultraviolet-curable resin composition

as mentioned above into play to the maximum extent and forming

a great number of perforations with high precision, thereby



A nore specific node of the present invention provides an 06 0CT 2003
ul traviol et-curable resin conposition characterized by further conprising
- (d) a leveling agent and (e) a photoinitiator besides 5 the conponents (a)
to (c) nmentioned above. The ultraviolet-curable resin conposition as

menti oned above is excellent in the coating workability and its cured
coating film has the characteristics_g@lexhibiting hi gh et chi ng resi stance
and outstanding solubility and strippability in an alkali treatment D
after.etching. .. Theref or this conmpqgsition can be particularly

advant age® Qﬁﬁf@%f grél ﬁlhlf’rré?/iﬂrg&"’c‘m a%‘?%ﬁ‘é%i %%cﬁbdgﬁ? on for a
back-coating material in the production of 'a shadow mask. Accordingly, in
accordance with another aspect of the present invention, there is provided
a back-copisPtoseterbfl theepeissed 15 for the production of a shadow mask
which material consists of the aforenmentioned ultraviol et-curable resin
conposi tion. Fpehecomnplishhaheadbfarts ndesdiebedl apoive!) @t bhisséhe
contact angle of 25 or less to a substrate of a shadow nask is used.

Fur t hér noiryenhiopr psentidesvert | vhtabvhopebvcdeablenatdsdth edppbdsitibe
production of a shadow mask which uses the aforenentioned

ul travi ol ehaEaekerizedshby, compoisingn(ah aheompewndibaving obachkr mpoune

| ayer in the nuf acturi ng process of a shadow nmask and a, shadow mask

obt ai ned ?ﬂﬁvggﬁrﬂr ?ﬁé’rhﬁ%ﬂ&&%f JrPRPH gy e mokeeple And 3 pRhaeRRPERE uri ng

thod of h K i si ng 060CT2003 - 6/ 1 at | east t f
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part of the netal surface according to the predetierm ned pattern to form
an etchi ngolesule, awhergihy €hehi r®nficrind Or(#£} chhdwt Bdné@®asabovse $4rface
of the thin netal plate having this etching resist forned thereon and. the
parti al | yiegpopedatedatheveinmcin amhemomnt: OLf 0« fi vy bpaxtks, byoweight,, in

t he exposed part of the netal surface
based on 100 parts by weight of the total amount of the compounds

(b) and (c) mentioned above, which exhibits the surface tension

15 at 25°C in



of at least this one surface, a step of form ng a back coat |ayer b@/b‘ 0CT 2003
applying a .back-coating nmaterial on one surface having the concave
portions formed in the primary etching step and filling up these concave
portions with the back-coating material, 15 secondary etching step for
etching a surface opposite to the surface having the back coat |ayer

formed thereon to formconcave portiaongs which comunicate with the concave
portions formed in the prirrary etching step, and a stripping step for
removi ng ¢l rfiafk SR @y Yo ffif.ne etching resist, characterized in that
t he aforerrentloned back coat1ng material is used and cured by

ul traviol et - | A ghbré répet 2f i@ Mmdde tde S Rbrdsddt f‘ixﬂﬁbﬁﬁh‘{orpgﬁg rides f Or er

menti oned above. Brief Description of Draw ngs 25 Fi

expl ai ni nol e oretaatu ratdle rdsieh compesiition &Harubtéﬂtéheé e resin
conposition of the present invention. Fig. 2 is a flow chart show ng t he

steps in qmmm (¢) 8 Bwdlimpagent- apd ogricianphatshadioyatas bexiesli ng
to th% sent invention. Fig. 3A through Fig. 3G are fragnentary sectional
views? | |fr tSORBARPRENGY) %P tiRY dentsionad iahesteprofile of a thin netal
plate in each{, tﬁ@ of th met hod g roduci ng the shadow mask 5 according
to the presen %e??rﬂb @ R irsPRpradtign ashBepkieredabayeice

h |

Coot i e L8 xBE1 %?‘EZP%%BWS' RRRkbbEL iR At s i coSE SREEhm and
b |
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good wet tcainétatndlxﬁjg%oa(ﬂnﬂ.&ll\t‘?nﬁﬁa d@rifweasia elrpfanaamg&?i R St

Therefore it can be uniformly applied on the |nelyu ating materi al
15 suf aften edshimgsuctheséfibly, fthid aumpds o banche gaaes taild

W t hout producing air bubbles. Furthernore, since the coating filma ter
curi ng ex3fYAREAGERREAN sIseddan @muBssavindss -curabde resin-composition
for a back-coating material in the production of a shadow mask.
Accordingly, in accordance with another aspect of the present
invention, there is provided a back-coating material to be used
15 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.
Furthermore, the present invention also provides a method
-0 for the production of a shadow mask which uses the aforementioned
ultraviolet-curable resin composition in the formation of a back
coat layer in the manufacturing process of a shadow mask and a

shadow mask obtained therefrom. The method of the present

invention is a manufacturing method of a shadow mask comprising



metal material surface, it is excellent in the resistance during apgocT 200
etching step and does not exfoliate in a conveyance step etc. 20 noreover,
~since the conposition contains the carboxyl group- containing
phot opol yneri zabl e conpound, it exhibits good solubility and strippability
in an alkali treatnent. The ultraviol et-curable resin conposition of the
present invention conprising the conp%gents (a) - (e) nentioned above 25
cont ai ns a conpound havi ng one ‘or noré Eryloyl or nethacryl oyl groups in
its nol ecul e, and a phosphorus atom (the above-nenti oned congonent (a)) and
t

two or nofE bPAPROR FHRE AL i EMING enpbatesensind veh §idment bekbdsides
conponent C Therefore, the .conposition is more excellent in
ul 'Enro avi ol éfﬁ(%)sé%[%%@{ﬁ%%ﬁ o CofLs P%e% SR KR a8 Retalr ed

by ult ' -1 | |l ] hort .ti L.t hout ducj
Thout 11 o Baecee.t B o (A R tthd Bo Biies g ta Bherfophsiihe
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raterial AR eI Shoh Ehar et ST ot oot tgat o e 14nde 18 an

aci d ty eapreactepdined yitidin Al tbrdSrelbphént, ithérby 'é%?bstih%abﬂ‘éﬂt :
Accordingly, the ultraviolet-curable resin conposition oOf he present

i nvent i onofabhéenethvhresagkaees | acameiims tor ehec predet@eriiined phttagai o6t
various etching treatnents, particularly as a back-coating material of a
shadow mafRIMIMmetchirg Fesisdi ta prisarytetghine stepnfenetchisgat beakthi gh
viscosity can_be agglied to a material, it is possible to form a uniform
coating fPPRf SRFERCRREBRe (Hin Betad platen hawiags this) stebanpnyesasthe
edge part .of the Junute co ve portion. Conseqguently, the etchin
resi st ancggmeah%h%ﬂ?% aé’(fg i gpgﬁﬁ?fiﬁc?’é%%%?g&? &3 'cFBﬁgf-‘?Ycope
with tge pg [ £ Lhe d 0 Lck .hoard used for
a large- s?zgﬁgﬂggétj%rgéﬂg%rfgﬁg% ﬁjﬁ%egggggéhgiﬁ%%?hégﬁﬁ%t ' 8P5¥?’88r abl e
20 resin gerPeSiddstnthlis! Hfe Hfite, BVEPL) UE LS atY W&k lobat 1 g
non-sol vent type composition, It enjoys the advant agl?{‘; or}% %é:haac layer
by applying a. back-coating material on one surface having the
concave portions formed in the primary etching step and filling
up these concave portions with the back-coating material, a -
15 secondary etching step for etching a surface opposite to the
‘surface having the back coat layer formed thereon to form concave
~portions which communicate with the concave portions formed in
the primary etching step, and a stripping step for removing the
- back coat layer and the etching resist, characterized in that the
.0 aforementioned back-coating material is used and cured by

ultraviolet-light irradiation in the step of forming the back coat

layer mentioned above.

Brief Description of Drawings

25 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



safety and |ow stimulus to the skin when dealing with it. Nbreover, {779 200
there is no need to use the conposition as conventionally obtained by
dissolving in water or in an organic 25 solvent the resin capabl e of

formng a filmwhich is soluble in an alkaline solution, the drying

furnace for evaporating water or an organic solvent and the recovery
system of a solvent required by the cgnventional nethod are unnecessary.
Therefore, the present invention permts inprovenent in productivity ow ng

to 06 Oprédiding- asbRadoll MEskUACBBrdiadUeh QR e0h RRSLYY ﬁ&}l%:;ogbé

drying step etc., and a large om ssion of treating steps an

expectation Bigsi 3@l itHIRIGIDNFOg . t BE 4 efk e ﬁf‘é‘fy Eéct'J.Bﬁ'dit Y fge/al ue
is very high. 5 Now, the conponents which constitute

ul t r avi ot btustraping chagige torghescross-séctbenal Qﬁ@’ﬁllewcrﬁ tRin\Wddalbe
descri be beI ow. First, the conponent éa) nmenti oned above is a conpound
havi ng %r”ﬁn‘?%c%é??Bfothﬁemﬁﬁbﬂ | ofl pgodups.nghetxel shidew mafsd r ed

to ol le "(nmeth)acrylo oup(s) inits nolecule and 0 a
phos%hor sé%%lcg*#%ﬁﬁoc ®rP ‘E'f%é ganrBFbi?Emant in the adhesive strength of
a cured coating filmto a shadow nmask material and etching resistance. As
exanpl es of such a conpound (a), the esterified products of alkyl

phosphatmss € MERRE a¢ e @@fg%iﬁrgyo étfgvoy? ibg concrete exanpl es of the

ester conpound nentioned acr oxyet hyl phosphat e,

bi s( net hacr ﬁm&@xm@yﬁltr@hﬂépéﬁl@uraﬁméc rﬂé&l%cé&hg BReSBR ¢ the
(meth)acrylate, nonofl uoroacetic phosphi ne (neth)acr ?at e, prop| oni c

phosphi r:ereS(m h) tevehtien ocontad nshosphipleosdpRsfuacr ¥teheconhsdlin
phosphi ne net h)acryl ate, palmtic phosphine (neth) acrylate, cresofi c

phosPhi B Lizakle ngpmppund mnsk pai mrb(qwt]h)groypat:enthiniﬁgc
phosphin net h).acryl a trichl orophenoxyaceti c phosphi ne (neth)acryl ate,
di chl oréﬁw &M ﬁo"s SRtk ARt xRl ES tie qunisidenseasionyhtc
phosphi e @Wi@ﬂfﬁ@ﬁleafgngg tfr?t?% ZQdE\N/m, it exhibits good wettability
and adhesiveness to the surface of a metal material. Therefore,
it can be uniformly applied on the finely undulating material
15 surface so as to successfully fill 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 exfolijate in a conveyance step etc.
20 Moreover, since the composition contains the carboxyl group-
containing photopolymerizable compound, it exhibits good
solubility and strippability in an alkali treatment.
Thé ultraviolet-curable resin composition of the present
invention comprising the components (a) - (e) mentioned 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) and (c)). Therefore, the

composition is more excellent in ultraviolet-light curing



phosphi ne (neth) acryl ate, nitronaphthal enecarboxylic phosphine 6
(meth)acryl ate, pyruvic phosphine (neth)acrylate, and ethyl ene oxid@ 0CT 2003
adduct s and propyl ene oxi de adducts of the above conpounds nay be cited.
These conpounds nmay be used either singly or in 060CT2003 -10- the form of
a conbination of two or nore nenbers at an arbitrary ratio. Incidentally,
the term"(neth)acrylate"" as used in the present specification refers
collectively to acrylate and nethacryfPate. 5 The preferred anount of the

conpone I O above . is in the range of 0.5 to 10 parts by

wei ght,né’r%éég]ﬁgggéera%f@ i G0 ¢ tRE r SR5ELE f‘i‘??ds PYr t SlgFapdiodirt-1daidd on
100 part ' h I unt, . e_conponents (b nd (c)
nentione%rg%%%itg?%hge%e%n?¢%§#?d§?ﬁyhg%f€%%é€ ﬁg?gﬁﬁépgeﬂ' é%g%§¥ﬁ9h'part
(s) by _duweh@hin'theldoh BIHo np | ncornor at ed
Is less than %.5 part b;ﬂﬁg?ght, Pﬁ@°§§§8§?&eg€§§£%§9%ﬂ%8rgf%%Fﬁﬁﬁl“@hred
coating film aftér deertageianexéul1ent LhetRbChlREs ivEARRLARGE aMldradl SO
tend to decrease. Conversely, if the amount is larger than 10 parts by
wei ght , makeniahl iand| ukhibitandsdShst chapabteriytobst hasr esuirrart ogur ed
coating filmw |l become insufficient. The conponent (b) nentioned above
i s a corfffisftanes A9 anackdhtireatmentoapdsnl winkl ity \Ami/ s ted ppabiadiyl oyl
group in.its | ecul e, - for exanpl e a nmonoester conpound of a dibasic acid
Q0 anhyd‘r‘?c?é‘vﬂ%]al norRAeRe®layi ng at | east one hydroxyl group and one

nnydr de . ArrdrEbRLe bhe dRLEFRY Fan ot SHRERLF: EoRARy PRESS LRy pE
Lot | ahyd balade. Al il BLOAMICRRINNS) L cEOpanBKdE By e

et iyl hexanyar opi Lo Bgdr L Be P eag ey A0y, ag.a

i sopr opydaedecatoadriop et @ i sl hyyfira dshadioit yihdsahydr opht hal i ¢

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 film

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 invention is substantially a

non—sol%ent 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 film which is soluble in

an alkaline solution, the drying furnace for evaporating water

or an organic solvent and the recovery system of a solvent required

by the conventional method are unnecessary. Therefore, the

present invention permits improvement in productivity owing to



OO, T 2003 - 11 anhydride, naleic anhydride, and succinic anhydrid@ﬁéﬁJZM3
be cited. As exanples of the nononer having at | east one hydroxyl group

and one (neth)acryloyl group in its nolecul e, hydroxyethyl

(meth)acryl ate, hydroxypropyl (neth)acrylate, hydroxybutyl 5

(meth)acryl ate, polyethylene glycol nono(neth)acrylate, polypropyl ene

gl ycol nono(neth)acryl ate, polybutyl eng._glycol nono(neth)acrylate, and

pol ycaprol actam nono(net h)acrylate may be cited. The synthesis of the
nonoest esheerPeime FEPihSNE hSaf e rfor by the ring
openi ng addi tion reactiog'o?e?ﬁgﬂggFdognﬁgg?ggeeg%%¥tﬁg ﬁoﬁgﬁgpgyﬁgﬁﬁber,

it is alewocppssind eat olacger Yomissidie 2Nt Beshs iy astepa! Hnf eLhhiogat i on
reaction. In the synthesis of such a nonoester conpound, it Is preferable
to use e¥preciAbion ofe simphéfipatione obl el Bhetea dapahwdiigle j+k5 but
it is also possible to use one conpound in an excess anmount. The reaction

t enper at MBI ik Fahide obervery alitighi on reaction mentioned above is
gengﬁally in_the é%? e of 50 to 150C, preferably in the range of 80 to
110C° The rit” ofd6 refRRRFRFSwhichheenshikuteitdirul tbaviokey-barpbikor ned

b ' + ' . ' h triethyl am ng, hori ne,

U7 ot harsioat GohBEY 1 €0aB R EndHERaEs LoRE LA S ks PR lepcGAst Belovs | s
| . . AL H H . |

DLyl hudraais sl Sofpdndit JIE heftiBladi bty s B ioniund Hadng OB8

prevent icygmblre dC€EEI6PD dr ABEhAYS1BY1P§LYABE! (tzl'l?éfé’:[hé’ftéP‘?: FeRftgnts.

The progress of the ring opening addition reactlion nentlongﬁigéove can be

easi |y coiflieotedely tase “i(netd)ad rgdayipigrotp (w020t inmies hBeedGid gplydride
and t he di sappearance of a peak in the infrared absorption spectrum of the
aci d0 antd/Bhpapheznshetomanthednts ibutesetocimprdvement imhehecaghédive
060CT2003 - 12 As concrete exanples of the nonoester conpound nentioned

above, EFHERNEY Pho@ GRFedhFPafdnspRinm soea ghedayamagkopaterial and
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,
methacryloyloxyethyl phosphate, bis(methacryloyloxyethyl)
phosphate, monochloroacetic phosphine (meth)acrylate,
monofluoroacetic phosphine (methj)acrylate, pfoPionic phosphine
(meth)acrylate, octylic phosphine (meth)acrylate, versatic

20 phosphine (meth)acrylate, palmitic phosphine (meth)acrylate,

cresotic phosphine (meth)acrylate, naphthoic phosphine

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

25 quinolinecarboxylic 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



oxypropyl nonophthal ate, (neth) acryl oyl oxybutyl nonophthal ate, (nmegRYCT 2003
acryl oyl oxyet hyl nonot et rahydropht hal ate, (neth) 5 acryl oyl oxypropyl

nonot et r ahydr opht hal ate, (neth)acryl oyl oxybutyl nonotetrahydrophthal at e,
(meth) acryl oyl oxyet hyl nonohexahydropht hal ate, (neth) acryl oyl oxypropyl .
nono- hexahydropht hal ate, (nmeth) acryl oyl oxybutyl nono- hexahydropht hal at e,
(et h) acryl oyl oxyet hyl nonosuccinate,_ g eth) acryl oyl oxypropyl

nonosucci nate, (nmeth) acryl oyl oxybutyl ~ succinate, and

(7 1) acead ot Yo 8 S0 Yt oo G, GOEEUTS TRy b sd

either singly or in the tormo I natl

arbi traryatdi o.rndiRldi e 1ary 6 HTEYy Of u;eh._q.1 e ]{%{g I.Qn above
15 is in the range of 50 toy'90 parts by (vveig )t, re prggpéra yl?ln%g‘t e

range ofp@semt 85 peaviifidat iwmi glrefeissedoNedfvBayt Stdy é@ﬁ‘ﬁ."%te Ofypighe

total anmount of the conponents (a) and (c) nentioned above. " It the anount

of the dePPRFHLI%LG.-to0 be incorporated is less than 50 parts by weight,

the glkali solubility and strippability of 20 the resultant cured coating

filnPwill beERfePTekarred; appunt cafivbheergmpphenhe (anomentionkdr gbovehan 90
bring such problens that the filling

parts by. wei_gh the excess wll

proper t i %% ¥ thphﬁapgﬁi %fc(i'nsp&? ti%RaF ke ¥ ¥RAFN eo MOFR: D¥SLErabdyand t he
surface el e 0 LI, tend to beco | ow due to the increase 25
in Vi scos ty t(’)‘ tﬁg irre]:;%lr(ra? %‘3%%3” i‘f)%giﬁ"d %ﬁstg%eimt %‘g’? R3S PysHeight cured
coating df kWeMbtal C ' C o) ). lrent i oned above
Is a conpound hav?n?ig)r%ﬁ g? %?eég(d'r%‘%ﬁ%%ﬁ’c}yg‘qgrG"’ﬁﬂ?eﬁﬁf’@%g%ﬁl e and
contri buttee tterm MPaLYEEBNtméNt  BReQURePEL R PESF h &t 13 Gbﬁﬁ‘é(%gaﬂ ng .
film As 0 6 OCT 7003 -13- exanples of such a conmpound (a), “the ‘reaction
prodlict wegfght” jpol ffubbei amaintlocbhbe aosipénenb)esy Wd beathSofpbeacka t he
term "(nmeth)acrylic acid" neans acrylic acid, nethacrylic acid, or a

ni xt ur e ihie8srHlian Qe Srrart bynweiehtettheadhepivebassco ithe pesbleahydri de

thereof and (neth)acrylic acid, the reaction products of an epoxy conpound
havi ng &&SSr B lBBoxtll otfid i ndecreaseecam@d 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 hydroxyl group and
one (mefh)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



and (neth) acrylic acid, and the reaction products of an isocyanate {6 QFCT 2003
conpound havi ng one or nore isocyanate groups in its nolecule and a

hydr oyl group-containing (nmeth)acrylate may be cited. Such a _0 conponent

(c) includes a conmpound having one (neth) acryloyl group in its nolecule

and a conpound having two or nore (neth)acryloyl groups in its nolecule as
enuner at ed bel ow. Any conpound nay be- jused. Anong them it is preferred to
use the conmpound having two or nore (neth)acryloyl groups in its nol ecule,

more prearhgdiryde5 make e anhyelrdidd,hgne YRS Hﬁ}i&&ﬁh\éﬁu&c}{ Rgoéfted.
(meth)acryloyl groups in its nolecule in conbination wth er conpound,

in ter nﬁscﬂxamltﬁ/mﬁjthngnqmmpertha&‘.rﬁg\dtehshﬁe&ﬁl@hyﬁ&%xﬁdj gebiBUnd Of
viscosity of the resin conmposition and the properties of the "cured coating
film 2000 tKBeEHgsFaHEYlc) grAMD ondl abbse, moiecadepourtydrosyarhyne
(meth) a ré¥ggl g&gu I n Lts nol ecul e is useful for the adjustnent of the
viscosit§In fig ﬁgSSit FATIXAPERPYdr of@etiho@cryilaties cdvystraotehiitiygl fi | m
As cagncr f the abo conpound, al kyl (meth) acryl ates such as
oropyl (FRPRiLaTEYERE8! oo BoR s BE Ry SARE: Al fLar  BTSUBIRGH) dery Late,
(et h) acpyi - ( : roxyal met h) acryl.ates
such as iS’hy rg%g?ﬁ’y‘% %li #ﬁ)lacﬁgingggynﬁ %%"%Mé?#’%ﬁﬁﬁ?&ﬂ%ﬁ%
cyclic (mehdjmeth)ateglateh and el phgpvdld )m%ﬁ{ atlf'ﬂéﬂ

(meth)acryl a%e, bbenzogl oxyet hyl c%ﬁr?et h)acr yl':gll?éeﬂ,TI p ed/n(lg%g%%y %thZOOB
-14- (nebd)atrgdat e, phenoxydi et hyl ene gl ycol (neth)acrylate,

hydroxyphenoxgpropyl (meth)acryl ate, tetrahydrofurfuryl (neth)acrylate,
i sobornyl (nEhf)a¥Ryhasdés afdtheimgntepern \Ganpmitd mgmeidyed rabmate is

Cyandot TS TRETR] RERA SRR PH ) EIMD CRER LD add ERion ceRoEPacog ey ot nyl
prosPhetd el SPLRIREIALE, oo LRSS o
g}’;gﬁ, TelEAAEY WAl the SynthRslel BYCathyce] JRRHIPINAY e RR1 YO ONe
the synthesis of such a monoester compound, it is preferable 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 amocunt.
The reaction temperature of the ring opening addition reaction
mentioned above is generally in the range of 50° to 150°¢c,
preferably in the range of 80° to 110°C. The ring opening addition
reaction mentioned above may be performed by using a tertiary
20 amine such as triethylamine, morphorine, or triLthanolamine, or
their éuaternary ammonium salts as a promotor. It is also
possible to use a polymerization inhibitor such as hydroquinone,
butyl hydroguinone, 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.



mono (meth) acryl ate, polypropylene glycol nono (neth) acryl ate, 06 6GCT 2003
pentaerythritol nono(neth)acrylate, dipentaerythritol nono(neth)acrylate,

di et hyl ol propane nono(neth)acryl ate, trimethyl ol propane

nmono(net h)acrylate, triglycidyl 15 isocyanurate nono(meth)acrylate,
tetraphenyl met hane type epoxy nmono(neth)acrylate, trisphenylnmethane type
epoxy nmono(neth)acrylate, glycerin digdycidyl ether mono(neth)acrylate,

i socyanur ate nono(neth)acrylate, nelamne nono (nmeth) acryl ate, and other

monoval ent  C AP epinle £t By eRE @é@ﬂ%ﬁ%@%&@%é&%@fﬁe@“ de

adducts of the above conpounds nay be ci heSe ©CO sed

ei ther sabglg, Qqmeth)ldtryluyldfyat1senbnsabpARhalatwo Wméﬂn&%]ﬁ- at an

arbitrary ratio. The aforementioned conpound having two or net h)
acryl oyl ogypuppylméonsphthalate, i Grertefadry Dy 1deyBet ¢5 mBYphtfatdies curing
properties of the cured coating film As concrete exanples of the above
conpound{MatR}BERYdey}Payeshyl al kyiogiotlet rahydrapht Halavenedi ofmeth )~

di ( h) acr #at and_1, 9-nonanedi ol  di (neth)acrylate; diethylene glycol

di ( h)%ﬁFi QY eOXPBERPY O | Manatetrakydrophihalate) di(medtiy)aumyiaple;

| yeth col _ di t h).acryl at ol ypr opyl ene gl ycal

G (et SRR B mdfidiFR R shihatRrd " of (e scropanany)

di t ' L.z ' etra-, nta- or . hexa ne acryl ate,

di et hy ey adhokehydkopnthalackt’ o (RERhIpREhapTI Gimethit ot et
| at type epox @%ﬁ oxy - -

ﬁg:]ﬁf :c'?%(?igadﬁ%gf%%gtwgbﬁﬂ:gﬁpol ymer %éKg{yA(:r soﬁ%‘vﬁ%ﬁ?ype epoxyJn

acryl at ehebabpheophthdl aype ePQﬁﬁtﬂbé&?&ﬂ??&bk&é&ﬁyiuchm@hdﬂ%@@&d@%@%r

3000A _0 manufactured by Kyoeisha Kagaku K. K., “triglycidyl isocyanurate

di - +8r 't thethbagruteyloxypropyl apbnoghaetihane,t yretapacyydioyloxiybutydl

t et ra-(rretg%acr | ate, trisphenyl net hane type epoxy di- or .
tri-(nmet®y +'§ﬁ1"§?e, agdy dameth aqrykovloxyethyl waleste) may| beecited.

isocyanufﬁgs 'éon?f:oﬁrrn.llé (nrlrglt, gctrl L tgither singly or in the form of a
combination of two or more members at an arbitrary 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 (c) 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.

Convers‘ely, if the amount is larger than 90 parts by weight, the

excess will bring such problems that the filling properties of

the resin composition into 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 further 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



15 nelam ne di- or tri-(nmeth)acrylate, urethane (neth)acrylates, 060CT 2003
am noal kyl (neth)acryl ates, and ot her pol yval ent conpounds such as

et hyl ene oxi de adducts and propyl ene oxi de adducts of the above conpounds-
may be cited. These conpounds may be used either singly or in the formof .
a conbination of two or nore nenbers at an 20 arbitrary ratio. The
preferred anount of the conponent (c). pgotioned above is in the range of

10 to 50 parts by weight, nore preferably in the range of 15 to 40 parts

by wei ghexaiipres o MA:a { SoofioNh) Oferd ord ol aloRTBHDLAE o' gﬁp Fhent

conponents (a) and (b) nentioned above. 25 | e anobunt C

(c) to beolyfunpbiahall abcolesh ditbnmeth )Rryd iR av80MhelBenfthd |
properties of the resin conposition into minute concave portions and the
surface “ énebh aesylitaeid” wiedng actyld dbeaecdds maﬁnabaﬁldueaégd; her a
increase [n viscosity of the resin conposition and further the 0 6 0 CT
2003 - 1601¥ENEE Ehereef bd Hratreactiommreducesnicef @ (pdytmsic tadisl @xd its
etchi5ng rel?siita ce wll P%%glms | ow. Conversely, if the amount is |arger

t han”50 Par¥ rb@e el go AMREh) 2aggvdaC aeydanthe steaqipian progusttst he
resulta r | Llhymaw 1l becone 5 insufficient. Inpcidentally, when
t he corrg%)fu%g1 %’é@%’%‘ﬁguﬁ%ﬁv&’{%ﬁ&eﬁﬁ?ﬁfefrﬁ%ﬁYo?FO\jPﬁ&.51 }s med egmilecul e
and the PHRE ) abro 8 hawi 0T rvl.oyl groups in
TTs | ol e ) AR Rok B he Bl SE Srodent o 1RbENARE  ne
conpounceongsett Galv iy one N folreei bdaganhey! i3 { | equye may
be in the range of Ohl'?\(; 20 partos by vvelyght, n%%ﬁg;rlgflé{r:%b G&%ér’]%[{gugange

of 0 to dhydmoyd gyowp-gontalizied QmetBacpgiatebmaypebaiiidd! hegdatal -
amount of the conponents (a) and (b) nentioned above. On the other hand,
t he -dnoFRMRANGHe (€ ritiiides agrempennd et ing one (mettyar Ky iRiyY) geoyupoy!

groups in i.ts 15 nolecule may be in the range of 5 to 45 parts by wei ght,
nore prét ébﬁ"?lfeﬁuiﬁea‘?%r?géc’@ﬁ’owdt Bayingatwae gy maseghmetihacapdoyl

oA e L IR F e o S e O K e B2
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 film.

20 Of the component (c) mentioned above, the compound having
one (méth)acryloyl group in its molecule is useful for the
adjustment of the viscosity 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
hydroxyethyl (meth)acrylate and hydroxypropyl (meth)acrylate;
cyclic (meth)acrylates such as cyclohexyl (meth)acrylate, benzyl

(meth)acrylate, benzoyloxyethyl (meth)acrylate, phenoxyethyl



ment i oned above. 20 The af orenentioned component (d), the |eveling k861 1603
a conponent for adjusting the filling properties of the conposition into
m nut e concave portions, the surface snoothness of the cured coating film.
and the anti-foam ng properties and surface tension of the comnposition.

Al t hough this object can be fully 25 acconplished by using a usual
anti-foam ng agent, surface snnothnegannparting agent, wet dispersant,
etc., a conpound which does not excessively |lower the viscosity of the

conposi ti@etH jadtyAf bl e of such.conpounds, .| ower al cohols
or gani ¢ p(ol Ay )csaorrpou%%, ﬁr@a%@gﬁﬁgﬁq%onglygg ns MEGtBiagEnEedee3 -
17 cit ed hy@roxyphetickyprapyes of , pol L epe

derivativng.acrylic copolyners, %éé?gfa0| der1vati§§§¥g§§érogPFFEBH% oi

may be ci{medth)Borydatepounds iBybeenysed eith&btﬁ?d&%fﬂéﬁéi n the Lgan1of
a conbi nation of two or more nmembers at 5 an arbitrary rati'o. The

pr ef er r edig¥sdorestylioxysdmydnent (d) (mnethnath9lagege of 0.9RikOa pRILS
by wg%ght, n%be preferably in the range of 0.1 to 2 parts by weight, based
on 100 pdPeshipcryilghesorsugie ast dialkydaminokthyd quetimenisyiae 4k and
(c) nentiggﬁd g%o e. l&g%q1the amount of the conmponent (d) to be

i ncor por St 84°P Y ess ((REthRreEyiake: by GEhgwyetnyd proimetts)acrylaté; | | ing
properti ' ) - cavy ortions, the surface snoothness, and
anti-foa§§ﬁ§ﬂ5§F5g3§%&§§%§§ t#@d% i JrtdRb9a gy (et acrdater sel y,
I f the agRUEbpreplar ts ,.gh h _defects as 15 craters,
f1 oati ng, oraﬁgepgeeF?éF%Zﬁeggégﬁéét%£y3¥$*9tQﬁ%é$ga%5¥ tegudnsthane

decr ease(methyatagtatessi on QEihyTen€0MPESLELPN | H:Toghs ubstrate
PR AU | gl oo U1

and the problens in the anti-foamng properties o |

tend-& o bréarhyleneheglyopbnaning Ehetiepdd OPEst &0\ 1yl diid | }f1Qfc1 any
20 usual photopol ynerization initiators nmay be used for fully Dbrirnging the
photocurpﬂﬁobﬂﬁbhgﬁF§YéﬂtﬁhePﬂﬁMPHQQYﬁGHE”QDYGOIembmoq@ﬁﬁmwddﬁyléﬁgf)
play. AJ%QSEQQ:?QMr§E8T“ mono(meth)acrylate, dipentaerythritol
mono(meth)acrylate, dimethylolpropane mono (meth)acrylate,
trimethylolpropane mono (meth)acrylate, triglycidyl
15 isocyanurate mono(meth)acrylate, tetraphenylmethane type epoxy
mone (meth)acrylate, 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
compoun'ds 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,



| ymerization initiators may be used in the present invention,
Bﬂgtggglgnerlzatlon initiators which inpart 25 excellent thermal staﬂ]éﬂE}EW3
and storage stability to the conposition prepared by incorporation thereof
are preferable. As exanples of such photopolynerlzatlon initiators, ]
benzoin al kyl ethers such as benzoin isopropyl ether; acetophenones :s),uc18
as diethyl acetophenone; proplophenonQ% such as 2- hydroxy 2 060CT200 -
met hyl - 1- phenyl propan-| - one; anthraqU|nones such as 2- ethyl ant hraqui none;

t hi nt Wﬁttﬁ#’fé}a py | anth and ketal s such as benzyl

di Irrgi(ﬁw ket al %e bi?fgg ﬁ%ésnbe Sﬁ %or@nﬁzthnilagﬁg g;lmggﬂ
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range of pentdaeryhpmitel by wgi-ght, wpe pref rably?JﬁPaLEﬁgf:ﬁzag E gF' =

parts by weight, based on 100 parts by weig t of

corrponentdslp(@)tae(ﬂy)tla:rnd:cﬂc) dert, i ongeli apoveetirh -t he Itgg@ggt - rﬁt ngaw .

phot $n|t|ator to be incorporated is less than 1 par wei g

tend Agtde acrailiatieni ent cdnm&;:tqfldlln-om@o& ti Odllﬁdi@tﬁgg QFESE se in
acid resi_st.an ersely, the amount is | arger than parts
wei ght , ﬁn\% %?1 l}gidﬁqofﬁaé\ﬂ tdl't oPF nEréagmethe apriyate, zephanblde@dswlak t he

' | et irradiation and the acid resi stance of the
?Iegﬁl ? ;nt %égﬁ’\?ﬁ?’fyiaﬁ‘g st“&\’daﬁol-ﬂé%ma%\?e-‘l%ﬂ maaufastored by($howa

hot epuse t| nwth the hot opol yneri zati on
Pni {1 at SF“"‘EQ&W A tf%%%% fcgmsfggmzcﬁylmﬂmhe r;c;;g y
t it I fofth
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pr ef & abhensfataneetehgi myloeisnatxé sEu LA ’H;i{#?fd}dls N cé?rrpos'%%

M\ m The surface tension of the travi ol et - cur n can
be easi | $iadphstsd~ b;neza)asmgathe tetrapheny 1netthalbley t§4)e éﬁ;}gfar m the

fﬁgpfgﬁgﬁslﬁagr teérg-{gggﬂfgggyffggf t;fgéﬁéi;{é;tgéngégygiaepoxy dijuﬂ

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,
aminoalkyl (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, based on 100 parts by weight
of the total amount of the components (a) and (b) mentioned above.

25 1If the amount of the component (c) to be incorporated is less than
10 parts by weight, the 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



viscosity of a conposition is proper fromthe viewpoint of filling
properties into mnute concave portions, and it has been thought th%ﬁ 0£4 3003
cPs or less are nore desirable. However, unlike such 060CT2003 -19-
conventional views, it has been confirnmed by the prior invention (JP
10- 306124, A) that the coating of the ultraviolet-curable resin conposition
havi ng the viscosity higher than 100 cPs which has been heretofore
considered to be difficult to make coat ng 5 can be easily carried out by
adj usti n? thﬁ surface tension of the  conposition and, even if the

conposi t F §RUMEEREHGULEd GRAtINGELIM wid lcpend todesone brissllengndsits
possi bl e .a_r A f the..inyventor's study, it has been confirnmed that
this is gFé\glﬂgpgégégﬁggc?owfﬁg BSApmE iPUn FORYREFREEent | Hie ANt | f
the .J sygf ng ' sS.thap 30, miV/ he craters, floating,
orange peel %? P%E 2:;1;%2 , %teot (2:6% %ﬂes: ulhei §53$3§m ?Hs 8@1‘?2&5@0 ddt¥a @nd
tension stkippability bRetseate8d1kiah® Ne Rt 3N L P11 iSSP GOl L e
anti - f oam ngpgropertg etc. will ari sa_e b%@gﬁ?e%c’_t%ﬁ:ggﬁggﬁl_ﬁg Wd‘?lsla%ce(ﬁ%‘besi tion
wi |l Soccimsufpeceénte, idcidedGalif] whdd the doRgoind h&fé&i&ﬂt%ﬂﬁ@&
nunber of m nute concave portions of the hem sphere or~square shape

havi ng d¢f¢er(@eth )dcaydioyrls grohpt hin cdntposndl@fulé t Agdt BhedeSmpdbid
bubbles and to maintain the evenness of the surface of a coating film
Conver selpgredient davidge twmsogn mares(Gethgactyl69lnfraugdeino its
wettabiliti/ of the conposition to a material to be applied is inferior
because BPIFFULRiRFRLIFRER AhQR iage #5@daiBocombinat #PR | the ramanntniofor n y
fill up ' oncave.portions, and to maintain the evenness of the
surface TS TRt Ted IR FITET JAVIRE Wb BSRIDGR EARKL GRANR Ha 1ts

t enper atgik Fed$1d Nk d; h PUEPRSE ., Of easi arryi.ng out the
coating of the ul tfg;é/iéof{é??%%rg%ﬁéerégiﬁ §8n%85§?FL6ﬁ §¥ H%dﬁ irsBOLS y

(for exgroteraby SCkhe rangelsi oA 9 BalkesnBy el ahie, WRIPDS9Y o e

in the range of not |less than 30 m m and " not no
Par t i culpatts ity whéghtnof atteitionalpancess of theshampvnbRes. (9P IARQL3

mentioned above. On the other hand, the amount of the compound

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 component (d), the leveling agent is a
compone'nt for adjusting the £illing properties of the composition
into minute concave portions, the surface smoothness of the cured
coating £ilm, and the anti-foaming properties and surface tension
cof the composition. Although 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 iower the viscosity of the composition
is preferable. As examples of such compounds, lower alcohols,

organic polar compounds, mineral oils, silicone resins may be



-20- the factor that regulates the filling properties when the m nutnag DCIZUUB
concave portions are filled up with a back-coating material is a contac
angle relating to the aforenentioned surface tension. |If the
ultraviolet-curable resin conposition having the contact 5 angle )
appropriately specified is used as the back-coating material and a coating
nmet hod whi ch enabl es this ultraviol et_-n;grabl e resin conposition to contact
the side walls of the m nute concave portions is used, the filling of the

mnute c e rd A i t I.tiaon. can be perfornmed easjily. That
o 0% cOTER, IRl helriP £ OIS Rt Betsiaio Lone
accor di ngetovah S | Wots er the.ju I.Ql.et - curabl e
resin con%osi ti g‘ﬁéﬁzi g%wg&g@gg&li%n%:?'t hg%é%{ hggégnbgc%fa"wg%d'l%geest’o d

substrateibicohe shndeaynbskcitede uSfske RRaBmMED iy 'S Uden Léf%ﬂ-_%eg? the
erlinea a

back-coating material. 15 The contact angle as used hérein i1s d S

t he angl®ingly dmetimedhet formuof ax ecamb it SimdFNVERBSEr ShEBé dntheds ard t he
tangent line 13 of the hemi spherical droplet 12 produced when a droplet of
an ubdt r 3% AERikrREY| Bakd8in conposition is calmy dropped on the shadow

mask substra,&,ﬁ 11, %s shown in Fig. 1. Such 20 a contact angle, O, can be
easi |y measur8f ByehErR§daatgnntcPLakfrecompoaensudh)ads fisr theamainge t he

r oduct f red Kyowa .Kai nen Kagaku K. K.. In an actual
Pranuf act%f{bﬁgﬁg%(%cgs%gj%?s e VLA PREE T HRFARLY detheorarIa i %ed and

manuf act ur i 1 or™ £t TraSH e ec
the 25 o Fafaiee PRCeToRe, BaRREChh T ob Bat T ind Stitie, W an BReal
tv eat meninaut (e €HS omSorknts o Y [ ASP Y (S i dAdS Wfhe ! 35t 1.0

the primary etching step where the etching resist Is stripped wth™an

al kali nethwolamdunt lneff che apmpbaenznddf i td ase Uincovpdrdted Bac K«&aahag
material, and the back-coating material is 060 T7P3 -21- adjusted so that

t he conttc?> Pafitebiayebghts he Iprnbliemst Aesthe i1l i piropertied daes. Even

when the substrate is acf)g)ljed and filled up with the back-coating materi al
wi t hout "M YHFRYCAKE Portions, the surface smoothness, and anti-foaming

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

bringiné 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; acetophencnes such as

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



etching resist on the snmall hole side after the prinary etching 5 prO@%\sshr

it is also required for the contact angle to the etching resist to b BET 2003
or less. Since the ultraviolet-curable resin conposition of the present
invention can be adjusted so that the contact angle thereof may be 25 or
less to either of the shadow mask substrate _O surfaces; the etched surface

I n mnute concave portion, the surfac§%covered by the etching resist in

the primary etching step where the etthing resist is ﬁterpEd with an

al kaline_sol ution . before applied and filled up wth the back-coating
nateriaJPeghﬁi'?ﬁ@hﬁpgﬁpﬁapgg§#59n§drfaEBtﬂﬁﬁEHlﬁﬁyeﬁena$hcbn t&® mel

hol e si ' ss of_,hack at | ayer formation the conpl ete
fiIIingqgg }g?%gpégggﬁégég'porFp&ﬁgqﬁ 9% bd%%gkoatﬁﬁg metSRLAPY 1~
consi st i Qs or Ni | ayiLolet-curahble resin __cqnposition can
be perfd?%%ﬁizggﬁ?ééﬁd?ﬂgu%%ggggugkﬁé é%s%?hégi_gﬁweﬁpﬂabﬁﬁadQSWQW'iﬁé
coating epté@d Wiede 9&&6%&&1%%:%%@?% qgal ﬁﬂtﬁ'@f i'r?&cl(}l B&Oiﬁ%g{ act
with the inside walls of the concaves fTormng the mnute ncave p i ons

i s cBoseformpifr @pomiitlat idd of v 6RnRse ABSbErkSaantirh f6Sary *i%tT'bd‘.Ut e
concave portions can be easily filled up with the ultraviolet-curable

resin cofppouetertedianpunt o fvitheophoyodhi2iate@ ¢Esinrth@ncandatos he
coating thereof has been conventionally considered to be difficult,
provi ded*® A& PREES ReWrAghss morpinrefenatiy dorthe Fangeno§ ¥ tasbparttise
coating.of the  ultraviolet-curable resin conposition of the present

i nventi dY Weirde Rased Al %'?a&it%aymei?ﬁ&fat%FWﬁ]@Wt 0
22~ ' t 1§ sition when coating is

car 11 ed S GRS, BT oBhg' CahcRentionad Brake: ( idtion hgpngne -

coat NG FPRHAPHD t2AM RS AR béhfﬂco?ﬂéggﬁﬁd 15 nfgs% *#erh%&[ pArt by ..

ul traviol et-curable resin conposition o € Presen

easily aedigtited se thiatl t Benaorcindand! & ddieFendidik acﬁ?iﬂg"v d‘]?slfhe
substrate may be 25 or less, there is no need to carry out tChe (thernal)

| evel i nronpasition andt thg.decrease in acid resistance. Conversely, if

the amount is larger than 10 parts by 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 be 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 df 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 lower

viscosity of a composition is proper from the viewpoint of filling

properties into minute concave portions, and it has been thought

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



The sinplification of the coating apparatus can be nmade al so from tﬁ?EDETZMB
point and the uniformcoating of the back coat layer can be ..0 easily
acconpl i shed. As a nethod of applying the ultraviolet-curable resin :
conposi tion of the present invention, the usual application nethods such

as a roll coating nmethod, a spray coating nethod, a flow coating nethod,

and a dip coating nmethod nmay be used. {gp_Incidentally, since the heating of
the resin conposition to a tenperature exceeding roomtenperature is

ffecti e i esfiflj ri.es ereof into tthe mnute
gonggvgvﬁéﬁ%ﬁg&%%\d g v{gc} 2 fﬁehé%(%%ég’%&éwcf/pgcﬁg?tgﬁqu iny qnﬁ"éPf[!’f or (230
desi bl ' n r ehi rieti . I C.
Part] ool o v TT oy hope PRETThAR! Shied AU (OF | HRE bR erdC RRRREARTES. 71,

a shadowresisk compdss tdemi habliagt 6heSeisodh 16F highed RSy EEHUbs FnILAvUT e
coati ng net hod,wgt) m crogravuregcoati ng rretiﬁ%d, a forcea coa?%ng nmet ?}od, a
doct or A heemdtenet-afsitodonsinterted o be AT fikaltutiongake EBating

ultraviol et-curable resin conposition of the present invention can be

ef f egt efathbg eashly mairiedputhey adjustving dthe syhfacertehatonofche a

hi gh- pressure._, | app,. a nmetal halide |anp, a xenon | anp and

s cur apor hal X )
the |i k&R ’a?‘br%}%rr T b F R Fompos heipnt hag bhepvmages:ngyagﬁFs ocT
2003 - 23- S il .pbe described with reference to Fig. 2 an i gs.
3A thr ougtt R B Bobly | 1P8 S83Eingr r bonei Bl 6 e e Femult o4 e the
manuf actjys Qce t S o] Kk . ge.n the. cr.oss-sectiona
profile lg:[‘ﬁé;g:'tdﬁir %Crri?g?{’bl g’tq-'e: Hé‘QF:%réSEEP ?ﬁgg%ﬁﬂﬁﬁn&tﬁk ppﬁf'g paig a@iﬁo
subst rara@plicmreemednebaou@gﬂtian%faéﬁélepr%&éﬁﬁ91 JeQ{tj{]cJ}p p%p{?ﬁﬁ of |
degreasing oil such as.rolling oil and rustproof oil, was ed, and then
ri nsed swrnfaceatkens fdwer adf 2&°C abs shess ithdr 030 3AN/A, PRAUHOSEPgLELYE
material, for exanple the photosensitive material consisting of -0 casein

and amdACdhiBidheErRge peed abbsh @yesn &bt h reistds iofg fhem tihid decréasepl at e

i ppi nmet hod, t o redet erm ned
21 by ao‘%‘ QQH:]gce tension w%’.lpl occur 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 hemis_phere or sguare 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 resin 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,



t hi ckness and dried to form photosensitive films 22 each having a 060072003
t hi ckness of several mcroneters. (Photosensitive Film Fornmation Step) 15
Next, as shown in Fig. 3B, a pair of photonasks conprising a photomask 23a
having the pattern formed so as to correspond to snall hol es of
perforations of the shadow mask on the electron gun side and a photomask
23b having the pattern forned so as toggcorrespond to |arge holes of
perforations of the shadow nmask on 20 t%e fluorescent screen side are

Sekle htl L | 468 12 n_hoth sides _af the
ol te. ross oud G?Q‘atﬂﬁf?ﬁ%%%ﬁo%%%efr%%%%lviﬁkﬁﬁ%ﬁfe% WP egigpes
' ) Bt £ 4 rkh Rk At omasks
235 and 3oV { Eeroils AE0ILLERET D WP o MR R sl e ot

si des cua exbntaxniatigle relhldngr edet ke M ferematt RSed s ¢oed iWlt.h a
devel opi ng solution such as water to renove the unexposed areas. Then, the

phot osenkf ttihee ufltiraw 122 ed~cunabjler red inocompoagt dod hdbeingrHoeontaet! i | m
formation to formetching resist patterns 0 6 0 C T 2003 -24- 24a and 24b
eachSha\ddle pRPIropTiaselaspsparified tie msederas dfhe hbagkeceatinigoned
pair of t}géo ks 23a and 23b resgectivelé, as_shown in Fig. 3C

(Devel o r-gg‘ii%g R £hathed Bethed whieht erablest thisosbtspvicdet-by
appl yi ng,.a adhesi ve agen{ .to a resin filmis |amnated_on the surface
navi g SRt R (B0 Tkio8, fo SRRtRS Ao ISR I8 96 Th BIPREEpONd

f. ' o sk Kk .th fl t
Soreen Solvave! BarbloRe! 18 Uadh® the! nELIIRECS VR (RipvRe EoBRRRE"C"
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n
of the perforations of the shadow nask on the electron gu I's™
subj.@ct e tsay heiapthy afetilow foutbheénpebaldichdoh @ GHa!Cdhadod mAEk C

chloride solution and rinsed with water, thereby formng small concave
porti onadcBarding t hgcel edtheon gmessinde ofinveatibajow peelferabllye suhkace in
which 15 this etching resist pattern 24a has been formed. (Primary Etching
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-cocating material.
15 The contact angle as used herein is defined as the angle,
¢ , between the surface of the shadow mask substrate 11 and the
tangent line 13 of the hemispherical droplet 12 produced when a
droplet of an ultraviolet-curable resin composition is calmly
dropped on the shadow mask substrate 11, as shown in Fig. 1. Such
20 acontact 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



Step) Next, the etching resist pattern 24a on the snall hole side mﬁﬁkﬁET7m3
has undergone the etching is stripped with an alkaline solution and rinsed
with water, and the protective film25b 20 lanm nated on the etching resist:
pattern 24b is renmoved. The back-coating material consisting of the
ultraviolet-curable resin conposition as nentioned above is applied to

fill up the small concave portions 26@;and cured by exposure to light to
form a back coat |layer 27, as shown in Fig. 3E. (Back Coat Layer 25

For mat i Oﬂd?gﬁﬁéd-rggnthaﬁ éﬂeweoheagiganggﬁelgﬁg Eaféﬁﬁe%%n]e%g%fﬂ%ttﬂf?%fgi ng

resist pattern 24b has been forned Is e y usTnhg

such as bhothrsulssthaoe isier el | ORverdwhbRSEtk ‘@&H&t‘zﬁ.gatﬁ 38 éggifgéi 404 M ng

| arge concave portions 26b of the fluorescent 060CT _ reen side of
t he shadbilbedkuprwitie she flekicoatindg ndeerichivithd @S| str D i6g b has
been fornmed. (Secondary Etching Step). Finally, the etching resist pattern
24b on t#eCBiNg ks EFHon ithavsmal l Aode sadeaafteprthe e Dfdras die

formed and the back . 5 coat |ayer 27 on the surface side in which Sma I
concdve POPETdRs Yodsnalseadiiiresd £oxr theteonpaet angletovehe witidh iny

al kalin t] t heceb orm ng through-holes 28 consisting of the
smal | c%%éa:\%yp%‘???%nggmgxaﬁﬁs?he | ar ge concave portions 26b

i nt i -1 in Fig. 3G (Fi.ni.shin Step) By
| nLer conmunt sshed, ha G RLghy oBReRURNTC L ELfh AGneRN 10e Sher)
qual i Ly piestont Thabehe 1A B BovaaEseBaCIBN AR e ObolithleDa dascri bed
specifically below by reference to working exanples and conparati

exanpl esthedéof\may bet 287 mf leed 86, eitite PSRk sHYEHN ifiE Kk Sublk ralvd t ed
to the follow ng exanples. Exanple 1 An ultraviolet-curable resin

conplsi t9urfares pbthenetcped riwifaranindininaitel Rpicass t popt i6RNZ the
di met hylsukz_Sa aacle %%vteq'eed by the 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 etching resist surface which may remain on the 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



conmponent (e) into a conposition prepared by mxing 2 parts of
bi g?rret hacﬁyl) oyl oxyet hyl ) phosphate as the conponent (a), 100 parts gﬂ 2003
acryl oyl oxyet hyl nmonopht hal ate as the conponent (b), 20 parts of

di et hyl ene glycol dinethacrylate as the conponent (c), and 0.2 part of _
but adi ene copol yner (manufactured by BYK Chem e 25 Japan K. K., BYK-055) as

the conponent (d) while heating to 60,4 _ Exanple 2 An ultraviolet-curable
resin composition was obtained by foI ovvi ng thElprocedure of Exanpl e 1,
except taahvanedbhaloh cABLTEL LM AL USH] ate as the
conponent (‘é) 100 OSOCTQB%’% acr ¥oy}-‘g§2§ ggﬂ}l coating is

nonot et r eaiydieahd el v a dert |&@ie GQE‘EBQQ’&SI (Qﬂd s Z&é)%ﬁn?lgffdxcaé(lorppl o 3

1, 9-nonanedi ol diacrylate as the component (c) were conpo

5 An ul tofivibéetoatiingl appesatusograsbel agc ?nlah@aned by follow ng the
procedure of Exanple 1, except that 2 parts o bi s(nmet hacryl oyl oxyet hyl )
phosphat e asF tlﬁéh@ﬁwpﬁmem the nlteavipdetscaradblieyroyinxysmigydition of
nonohexa ht hal ate as the conponent (b), and 20 parts of triethylene
glycdl df % %ﬁeé“aénquqwncéﬁpoh@maq@y eviustedsantialt ttheamping at tAn

bt d by follow ng the
br ocedurdiatS Brimss £8'4 b3 %Sﬂ%%ﬁ%%?ﬁq%rﬁfﬂﬁ.afa@t Pégrx,@““?s,1 sheseny|)
h of ,acry 0X
%ﬁiﬁuiiﬁn??eﬁéédt N c%ﬁfﬁéﬁéﬁiﬂz%><°°%e@"a%is pLIngr LRy h cgﬁt&ggaﬂduct
a -Kagaku
of tri mepny lsQmp19FaRe t iidr Bfrﬁ/lll ﬁ?ﬁ%gsﬁg Mn lé\éoﬁécaﬁ c?e](‘fog%fg Mol e 5

Light Acrylate TMP-3EO A) as t e corrp ne wer e corrpo

40 An ulthayipdisit andabhe GRSEOEWEWSidd V¥ Wae BRLRI @S, ﬁt éP'danWng the
procedure of Exanple 1, except that 2 parts of bis(nethac oyI oxyet hyl )

phosBhateasisly rﬁa':czmnmbxmd(a) 100 parts of acryl oyI oxyet hyl
monopht hal atlss asa trggtﬁggp Oonfengpfpggrlngndthe ultraviolet-curable 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 cocating method may be used.
15 1Incidentally, 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
manufadture of a shadow mask, it is desirable to use a direct
coating method, a gravure coating method, a microgravure cocating
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 irradiationwith 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



20 parts of polyethylene glycol diacrylate (acrylate of PEG#200) 25 8§ 407€0]
conponent (c) were conpounded. Exanple 6 An ultraviolet-curable resin
conposition was obtained by follow ng the procedure of Exanple 1, except
that 2 parts of nethacryl oyl oxyet hyl phosphate as the conponent (a), 100
parts 0 6 OCT 2003 -27- of acryl oyl oxyethyl nonophthal ate as the conponent
(b), 15 parts of 2-hydroxyethyl nethaggylate as the conponent (c-1), and

15 parts of ethyl ene oxide adduct of trimethylol propane triacrylate

] : - wri b t -3EQ- A) 5. t he
Component o g e SPLEL b Q88K (Ol WA PhRLLCRIR R Bl A iR

conposi t BArtesugtbBa.neRi§y 2 hall Pgeg imEhﬂbﬁgﬁ% 19 s @?é’fl)e&?ept
that 2 parts of nethacryl oyl oxyet hyl phosphaté as the conponent (a), 100

parts - Oobfthe manmfamtypeting procesbt ot saadbonsORRAREBhandk: iA%he30
parts of diethylene glycol dinethacrylate as the conponent (c wer e

conpounderes sxaept doBadnpubfidei olfeq- thiabmetadsiplatetposi ti on was obt ai ned
by 5 following the procedure of Exanple 1, except that 10 parts of
bi s( et hacr yFa¥FbxyEhaythipnaskahtplatet 2k awmpewbatrate ik0@degraasedf

hyl ht.hal .th t (b), d 20 parts of
G et hyl L T A R AnS, FRLEtAoN oz, %%Q@ﬁéo%e)é‘f”\mb eaminsinddd. 20
I t ' t- in c itio s obt ai ned hy
FolT ow e Fhea ok fadle L AR h"eseHP SE Ay wasqw:dv‘?‘» s T rihsea
[ n a art.s. o
bi s(met hagen | wyt OxY et de QPN AL s%v}x{‘eir{?gﬁ{bq( %@; énﬁhﬁég’%&“% Priiget

acryl oyl oxyet hyl nonopht hal ate ‘as t he conpon

di et hyl enetet o] fbrmekaaply 8he pRotHSeASTROPE MatEria WRIichLUPHY 8ed-
ExarT)I © cle?sein and ammonium bichromate, is applied on both sides of the
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 light
accoxrding 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 pattern 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



An ul traviol et-curable resin conposition was obtained by follow ng t@ 0CT 2003
procedure of Exanple 1, except that 2 parts of 0 6 0 C T 2003 -28-
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), and 15 parts of
di ethyl ene glycol dinmethacrylate as the conponent (c) were conpounded. 5
Exanple 11 An ultraviolet-curable resin conposition was obtai ned by
foll owi ng the procedure of Exanple 1, "é&xcept that 2 parts of

qQsphate as the conponent (a), 100 parts of

[ hyl h ]
lefwﬁtyf‘?i“%la%ﬁ ﬁ%ﬁ%ﬁ% &%thé‘gaé PRECESRpERERESPRRdiagdtoothe pattgrgf

' ' t nent (c re conpounded.
Corpay at (g TS e et it BaF ot PﬁﬁFéﬁ%{Eﬁf%%SFéfaﬁfmﬁfgmigtai ned
b I Xi ' IR f o O etal as the
c)c/)rrpz)nn)éln?g( g;ml‘ﬁﬂt Cs_)gg E\é'lc?qrfgo% 'Itoia(gﬁnes‘foér)"'eo re b%/ﬂnﬁ?é %tezpbar ts of

bi s(met hacr y Thadrmeamidy,) )a Fﬁ”ﬁ@ﬁ@éﬁv@sﬂmoﬁfég{:’&?‘%‘,né%)b%éggglgiﬁﬁsagf

acryl oyl oxyet hyl nmonopht halate as the conp

di et Yl eadhgsiivel agentttmar yeatin £l lis CanRAReBH df)che 809 £3ce dﬂg:}%gf
fluorine-based surf actant (manufactured by 20 Dai ni ppon Ink an entcal s

Inc., Meghraekclring zesist petterpodébtformid thielreohesd laEgtbc®Pkespond
Cowparativeﬁgxa le 2 An ultraviolet-curable resin conposition was obtai ned
&

oL T
R Y i s RPN
e on oy s SELRIR 98N8y, Sefor S B St o o w5
2003.0 29correspond 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—cdating 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



Conparative Exanple 3 An ultraviolet-curable resin conposition was obtained
by mixing and dissolving 5 parts of benzyl dinethyl ketal as the 06 0CT 2003
conponent (e) into a conposition prepared by m xing 100 parts of 5 :
acryl oyl oxypropyl nonotetrahydropht hal ate as the conmponent (b), 20 parts
of ethyl ene oxide adduct of trimethylol propane triacrylate (manuf actured
by Kyoeisha Kagaku R K., Light Acrylatg TMP-3EOC A) as the conponent (c),
and 0.2 part of butadiene copolynmer (‘hanufactured by BYK Chem e Japan

K R, BY d)_whil e heating to 60C, without addi
the comustret e CE s FRRROR Bakiin e funfite dhomBish buprscrna
one. . € . . i

Gt nyl” kel Barine e eonPoReat FaFmr o TRk aRgach, Frhngna, Shek oy
m xing 2 parFsnallpi sthetdram il Hepied! gﬁgg@??ﬁ%ﬁ e t%ﬁﬁfca?%%’%ri‘é%t (a),

100 parts of acryl oyl oxyet hyl nonophth e conpon

parts ofinimitieyl éaegel gontadensdiaions A6b dast BeeROFHLAEA akd ohe EE@kO- 2
part of fluorine-based surfactant (manufactured by 20 Daini ppon |Ink and

ChenPcal®PathdayenRgamehersurracess ide inowhbohnémall)cotdve peetiBast 0
60C. Cbgp r%}ivg?Exa le 5 An ultraviol et-curable resin conposition was
obt ai ne 4%/ A XGRP 4 7Y §ig toped t andfremoved witkt Apl akknalines t he

25 . i nt Lt d.b I Xi 15 t f

b1 s ot BAB S o AEF SR “ERESL: ShBeudhe NeaRbordhioqns 1s50u pir theof
acryl oylggpavigat t C ent (b 20 arts of

di et hyl ene g'l ;?cdoq gi nﬁ%ﬁ%t?%s&%eﬁln%ﬁgﬁ%ﬁtc‘%’t‘{??vea QT BLoNG ¢ pbof
but adi erieteHRAmmiRT i kac Y ) K 003..: 30-. Japan
K. K., BYK-055) as the corr?)%n%ﬁ?ﬁ% ?/ﬁ'i :gé‘cﬁﬁgﬁ"ﬁn‘g“?&%ﬁé- iﬂénﬁﬁ%ggitidﬁs
of Examsitep)l-11 and Conparative Exanples 1-5 nentioned above are

collectively shown in Table 1. The ultraviol et-curable conpositions
obt ai ned i n B ebwo-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(metﬁacryloyloxyethyl) phosphate as the component (a), 100
parts of acryloyloxyethyl monophthalate as the compenent (b), 20
parts of diethylene glycol dimethacrylate as the component (c),
and 0.2 part of butadiene copolymer (manufactured by BYK Chemie
25 Japan K.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



5 1-11 and Conparative Exanples 1-5 were each applied in a film thi ggessi
of 15 to 20 microns on a shadow mask which had undergone the primry
etching by the use of a bar coater and then exposed to ultraviolet |ight

by neans of a high-pressure nmercury vapor [|anp of 80 kWcm The fact that
the coating filmof the A conposition has been cured was confirmed by the
absence of tack on the surface of theagoating film Wen the properties of
the cured coating filmwere evaluated, the results shown in Table 2 were

obt ai nedpaFus ot , ddyy 1y Tow ok Sy L URHG SATRAL O R DGRl §, 15 v

e
heated to 50C, then applied on a shad under gore t
primary ecmponenby(b e amk 20f parksr o€0R} $LndndnELLEY dmcf?fﬁe Oéds he
hi gh-pressure nmercury vapor lanp in the same manner as nehtioned above.
When t hecompprent egcpfwehescompedndedti ng fil m were eval uat ed, the mark
“A" in the colum of the filling 20 properties in Table 2 was shifted to
This nedSARRL® 3 he filling properties of the conposition into mnute
concave portions, have Reen i nproved. Q 6 OCT 2003 &1 ri d nmy .1 t11-ONp
0eVI 8 0 a al WB148tEEVEC §trRyoARéeprgsin 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 acryloyloxyethyl monohexahydrophthalate as the
component (b), and 20 parts of triethylene glycol diacrylate as
J the component (c) were compounded.
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 component (a), 100
15 parts of acryloyloxyethyl monosuccinate as the component (b), and
20 parts of ethylene oxide adduct of trimethylolpropane
triacrylate (manufactured by Kyceisha Kagaku K.K., Light Acrylate
TMP-3EO-A) as the component (c) were compounded.
Example 5
20 An ultraviolet-curable resin composition was obtained by
followihg 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
20 parts of polyethylene glycol diacrylate (acrylate of PEG#200)
25 as the component (c) were compounded.
Example 6
An ultraviolet-curable resin composition was obtained by
following the procedure of Example 1, except that 2 parts of

methacryloyloxyethyl phosphate as the component (a), 100 parts
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of acryloyloxyethyl monophthalate as the component (b}, 15 parts
of 2-hydroxyethyl methacrylate as the component (c¢-1), and 15
parts of ethylene oxide adduct of trimethylolpropane triacrylate
(manufactured by Kyoeisha Kagaku K.K., Light Acrylate TMP-3EQO-2)
5 as the component (c-2) were compounded.
Example 7
An ultraviolet-curable resin composition was obtained by
following the procedure of Example 1, except that 2 parts of
methacryloyloxyethyl phosphate as the component (a), 100 parts
0 of acryloyloxyethyl monophthalate as the component (b), and 30
parts of diethylene glycol dimethacrylate as the component (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 compounded.
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), and
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
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bis(methacryloyloxyethyl) phosphate as the component (a), 100
parts of acryloyloxyethyl 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 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 acryloyloxyethyl monophthalate as the component (b), and
-0 50 parts of diethjrlene 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 dimethacrylate 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
trimethylolpropane triacrylate (manufactured by Kyoeisha Kagaku
K.K., Light Acrylate TMP-3EO-A) as the component (c) were

compounded, without adding the component (a).
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Comparative Example 3
An ultraviclet-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
5 acryloyloxypropyl monotetrahydrophthalate as the component (b),
20 parts of ethylene oxide adduct of trimethylolpropane
triacrylate (manufactured by Kyoeisha Kagaku K.K., Light Acrylate
TMP-3EQO-A) as the compeonent (c)}, and 0.2 part of butadiene
copolymer (manufactured by BYK Chemie Japan K.K., BYK-055) as the
10  component (4) while heating to 60°C, without adding the component
(a}).
Comparative Example 4
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), 50
parts of diethylene glycol dimethacrylate 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 5
An ultraviolet-curable resin composition was obtained by
mixing and dissolving 5 parts of benzyl dimethyl ketal as the
25 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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Japan K.K., BYK-055) as the component (d) while heating to 60°C.
The compositions of Examples 1-11 and Comparative Examples
1-5 mentioned above are collectively shown in Table 1.
The ultraviolet-curable compositions obtained in Examples
3 1-11 and Comparative Examples 1-5 were each applied in a film
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 “Q”. This means that the
fillin:j properties of the composition intoc minute concave

portions have been improved.
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-33- Various characteristic values of the conmpositions of Exanples 1-11 and
Conpar ati ve Exanples 1-5 nentioned above and )

-33-

Various characteristic values of the compositions of
Examples 1-11 and Comparative Examples 1-5 mentioned above and
their cured products were evaluated by the following methods.

Viscosity:
5 The viscosity of each composition at 25°C and 50°C was
measured by using the E type viscometer.
Surface tension:

The surface tension of each composition at 25°C and 50°C was

measured by using the Dynometer (the Du-Nouy method).
0 Contact angle:

First, the following three kinds of shadow 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

15 rolling o0il, 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 plates
at this stage is specified as the 1lst 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



their cured products were evaluated by the foll ow ng net hods. Viscgfﬁ ¥' @1
The viscosity of each conposition at 25C and 50C was neasured by u @'{ﬁ )
E type visconeter. Surface tension: The surface tension of each conposition
at 25C and 50C was neasured by using the Dynoneter (the Du-Nouy nethod).

.0 Contact angle: First, the follow ng three kinds of shadow mask

substrates for evaluation were prepargd..-. That is to say, three 5cm square

i nvar plate of 0.12 nmthickness prepared were degreased and washed by

usi ng an esplosiunree teollighen thorenbeePthBOBACEHSEREE §AFRN [ Of Jof 4!
rustproof oil, etc. and rinsed wth wat erﬁ. Thereafter,gtaﬁgrbh%#%gg%g?tive

mat eri al IPoRsESrrAg chlozddensaidt ienmpepemiiiehgeaieyvas. 8l i edq@ngone
surface thereof and dried to form a photosensitive |ayer. Then, t pl at es
were exp&EBperasunes 4¢i°6-efreeghydooshlomdcwaolid contaneranionben. 74 psed

with 20 ter._as. a devel opi ng, sol ution, dried, and baked. Then, these
pl at es V\g?)é ?M%‘éﬁe% %ﬂ'qﬁ’ﬁq"r Watdhwatede anddried witth &hepadifkmiferavity

of 1.500 d | o ot rature of 7QC for 15 mnutes, rinsed with

wat erg,3 aﬁggdrllaeegdi%% aﬁggi%F kil f EPeBIE 16 13 (P8t ¥d asampile-st Kpch s
speci fi edompokhe i bhlwsd , ther plate the

phot osensi t?ve Izliyerwvvasrays ieppgg ElﬁéséénQggjégo%@ag%'%qef%—lsgg?ﬁf?ﬁﬁscﬁndd
liquid tehpecattaet dndRCwalsl A8 uWelinby Was fiq tHadcHh ' aj [
knife. The resultant plate is specifie% as ﬁ%e 2nﬁgé§§gFg$ﬁ§%%qﬁgﬁH?hing
one pl at €Ah¥vinagufaetupkdt byeRyotiayv Kalimesr Kaganimd K.Iker eon was devel oped

w t hout 06_0CT?003 -34- exposure to light to renove the photosensitive

| ayer, imfetsketNd iPEePeEEYic chloride sol ution (specific gravity: 1.500,
i qui tempgrature:. 70C _free hydrochloric acid concentration: 0.2% for
15 m'ogut es, PﬁbeBiWPHWEFF AP 16 iTeF 1 ComMpIes iiionk Mafse app LTk on

i e ShE PSS R BE, R eddoFEIBE SRl SOTRERS, S0 e
filling property to the minute concave portions at that time was
visually examined and rated.

O: Absence of air bubble
15 Az 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
X : Occurrence of fish eyes or craters
Etching resistance:
The shadow mask having the cured coating film formed from
25 each composition was immersed in an aqueous 50% FeCl, solution
(freehydrochlorh:achdconcentration:0.2%,1iquidtemperature:
75°C) for 15 minutes, and the surface state of the cured coating

film was visually examined and rated.

O: Absence of discernible change




the contact angle was nmeasured by using the contact angle nmeter, CA-{Kg gCT 2003
manuf actured by Kyowa Kai men Kagaku R R Filling property: .0 Each
ultraviolet-curable resin conposition was applied on the shadow mask which
has undergone the primary etching, and the filling property to the mnute
concave portions at that tinme was visually exam ned and rated. 0: Absence

of air bubble 15 a: Presence of a few jhghbles X Presence of bubbles
Surface snoot hness: Each conposition applied to a shadow mask was cured by

ul traviol et -k i, 9Bb el rrafie-at | t sprface state of the 20 cured
product was Vi sual | y%%?(uac% Ir?gg’saeg% ra;t{].g)gx_ 381% dé’f’&r?éé’r@ft’ﬁ%cer ni bl e def ect

X: Cccurr exkkabf éd’]sdrb.eyﬁyoanarg{;giﬁ?agy_mtgg resi stance: The shadow mask
having the cured coating filmfornmed from 25 each conposition was inmersed

in an aqueouSh80shEdOwW3 maslkuthiaoming futee curdid SYating aGiGh CUNGRLY rtdgPn:
0.2% liquid tenperature: 75C) for 15 minutes, and the surface state of
t he cur eB2€BafPRpositippnaasyiimersed ximi apdagudonat 84. NAOBALRANAS oif

di scernible change 0 6 0 C T 2003 -35- X: Cccurrence of separation and
di sc& or gﬁ%‘ﬁl&%ﬁe@mﬁm i91°$ CanfesipBipntey yand hbessatiohi btk amaii ng

the cure I Ll,m med from each conposition was imersed in an
aqueous %E/fﬁ@%éﬁg%%{f.%%%g ‘f??ﬁ‘gicc?at%é'r’r‘&efé Was yasppliy esapined@nd and
the sol upitsgy and strippability of the cured coating filmwas visually
exam ned and rated. 0: Conplete dissolution and stripping X Absence of

di ssol uti onndeshpi vt ngibsdyatibal ahPsteappkhhY

X: Absence of dissolution and stripping

Industrial Applicability
Since the ultraviolet-curable resin composition of the
present invention can be applied on a finely undulating 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
corrosion resistance to an acid treatment and solubility and
strippability in an alkali treatment, it is useful as a protective
material for etching, particularly a back-coating material of a
20 shadow mask. Besides these usages, the ultraviolet-curable
resin cémposition of the present invention can be used as a casting
material, a paint, a molding material, etc. in various industrial

fields.



Since the ultraviol et-curable resin conposition of the present inv ﬂ 200)
can be applied on a finely undulating material surface w thout pro g
air bubbles and easily cured by 15 ultraviolet-light irradiation f or

short tinme, and the resultant resin filmafter curing has characterlstlcs
of exhibiting corrosion resistance to an acid treatnent and solubility and
strippability in an alkali treatnent, E s useful as a protective

material f or etching, particularly a ack- coating material of a 20 shadow
mask. Besides these usages, the ultrayh@lgt-curable resin conposition of
the present invention can be used as a castlng material, a paint, a

nol ding material, etc. in various industrial fields. 060CT203 -36 CLAI M5
1. (Amended) An ultraviol et-curable resin conposition conprising (a) a
conpound havi (amendedj norRnacujlkenlvioleh-tarabley! ®ds G OUPSMps it Fon

mol ecul e and a_phosphorus atom (b) a conpound having at |east one

car boxyl eerRBigieg ol@)aca ylcoppound nhavingylome grouwore acsyiolydécuwe, and
(c) a qﬁo nd haV|n one or, more acryloyl or nmethacryloyl groups inits
mol el e, B PR I MR diih d tea RO Lies ﬁcansoaapaasph@resnatm. atb hnount

ot Oaﬁo%ﬁ?‘g@%é)@'i%ﬁh“ad}%&}nf Sei5) S3RaCpEPORY 5§5§§h§ frendracteieyLee
nocor di ng f aRey eIy B s A4 nel et gna (EF I EORRRRRARIPERY "
phot oi ni toRé 06r Hmbraé- aEé?EB?derThﬁxﬁﬁﬁEQQ i10 f@ﬁﬁHciﬂglfg ﬁ&fé@ﬁfe

wherein said |eveling agen (d) is a but |ene copol yner

back- coatwherehn esa id damprunts qa ) dis tiheoppodutiedothereia ahaéﬁV\aﬁ@@ift
conprising the ultraviolet-curable resin conposition set forth in any one

of cl & msCf @ 3o J0parms byawkightt i baseditcay 180 parbsdbyvetioghtl aifnthe’
which exhibits a contact angle of not nbre than 25 to a shadow nask
subst r at etotal amount: of said compounds (b) and (c), which exhibits the
surface tension at 25°C in the range of 30 to 50 mN/m.
2. (Amended) - The composition according to claim 1, further
comprising (d) a leveling agent and (e) a photoinitiator.
15 3. (Amended)  The composition according to claim 2, wherein said
leveling agent (d) is a butadiene copolymer.
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.
~0 5. The back-coating material according to claim 4, which
exhibits a contact angle of not more than 25° to a shadow mask "
substrate.
6. A method for the production of a shadow mask
comprising at least a step of forming a photosensitive film on

25 both sides of a shadow mask substrate consisting of a strip-like

thin metal plate, a step of subjecting both sides having the




6. A nethod for the production of a shadow mask conprising at Ieastﬂ<£351[][:Te2|[g)ﬂ:j
of form ng a photosensitive filmon 25 both sides of a shadow mask
substrate consisting of a strip-like thin nmetal plate, a step of subjecting
both sides having the 0 6 OCT 2003 -3611- photosensitive filmfornmed

thereon to exposure to light according to a predeterm ned pattern and to
devel opnent, thereby exposing part _0%16@ _nmetal surface according to the
predeterm ned pattern to forman etching resist, a primary etching step

for etchpRgeaken hEi%Eg %iaﬁaa}ﬁ] écl‘rf’tb*lé JEIA 8! %@%bagdﬁ.ﬁég

etching “resi st Por s gon an e part| y expose sur

thereby ter i piede Ry EndP Pait®eyni Andheo XBASRshriat, thetﬁ&ymk@bsﬁgrface
of at least said one surfaCce, a step of formng a back coat | ayer b

appl yi ngparbaok-aonétal st fadelacworsiing aee they baedet elradineg phete@ncave
-portions fornmed in said primary etching' -step and filling up said concave
porti onstwi foreian edchingareagst i @ninary esehingasyept tow repaltisyg adr
etching a surface opposite to said surface having the back coat |ayer
formed t REASEnONE ﬁEFﬁﬁC@oﬁéaﬁbep‘éhﬂ-Poﬁgtﬂﬁl phagenhanieg: sadid rtehddoncave

N T

rtravi o SEEeg: Foad Rty ﬁb%féﬁ‘é[%n B Fopdedd B Brcticlerdt, oo,
.0 7. (AdysdbeTBe HE! megsecgaml&get@uff@w €a svw;sedf ﬁ:ﬂﬁﬁlj’% pulkect ed

from the group consisting of direct coatl ng nmet hod, a gravure coating
met hod, a:omtcwgéﬁwyrsepg 111@9 m@&h%baalﬁ@wn@qaén 3G iedbhe Gurdfuded
doctor nozzle coating od is used as the nethod for applying the

. back- &oamalvg.mgathel abnc&ﬁe&t:o:(wm&mj)fo&mmhdmﬁndkppmqmy&tdylm@sm hod
set forth in claimé6. 9. (Added) A shadow nmask prepared by the nethod set
forth i nand sfid¥ing up said concave portions with the back-coating -
material, a secondary etching step for etching a surface opposite
to said surface having the back coat layer formed thereon to form
concave portions which communicate with the concave portions
15 formed in the primary etching step, and a stripping step for
removing the back coat layer and the etching resist, wherein the
back-coating material set forth in claim 4 or 5 is used and cured
by ultraviolet-light irradiation in said step of forming the back
coat layer..
.0 7. (Added) The method according to claim 6, wherein a method
selected from the group consisting of a direct coating method,
a gravure coating method, a microgravure coating method, a forced
coating method, and a doctor nozzle coating method is used as the
method for applying the back-coating material.
25 8. (Added) A shadow mask prepared by the method set forth in

claim 6.

9. (Added) A shadow mask prepared by the method set forth in

claim 7.



