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This invention relates to an ultraviolet-curable resin co it
nore particularly to an ultraviol et-curable resin conposi Fm@ﬂlI‘mm@HM@mﬁ be
suitably used for the formation .of a back coat layer int -

et ching process to be used for the production of shadow nasks f#5%hi gh

fine color picture 10 tubes. Backgrounti-Art A shadow nask i
function to collide a predeternmined coloring object with e”%!}”@lﬂ'&@m’,‘mw
irradiated froman el ectron gun IBESCREPTEONOde-ray tube for

television is a netal plate which includes a great nunber of m n8@¥®”hol es
prepared by etching. Y HEE T PRBBLE RE ST N € @MPAGS EEION perfor med by
preparing a plenty of mnute concave portions of a hem sphere or square
shape having different dianeters in the correspondi ng positions on both

the 20 fr#)&t Al pagkepydes of a metal plate respectively and meking the
bottons o ttf'ue correspondi ng concave portions open for free passage. The
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her ei nbel ow. First, a photosensitive resin coating pplied on Bot h

t he frontcemsbsitciorn) desd ohotet PakrtTehalarilate, radenPtriy 991 et 0supxBIR! €.
Then, a negative filmhaving a predeterm ned exposure pattern is

super posetesin tdwmpys il iqul atheich avach tbiee spiahbdgnasiedvEoreshe €6amabgohi | M
is subjected to exposure to light to cure the exposed areas of the

phot osens3f id Packsrpatolaygst ingthe | twotstep dvadligpmocessatoebe usedenpve
t he unexpgps otosensitive resin coating film and to

e areas. of the p \ .Ng |
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subj qﬁteq,[&kp?ghe primary etching with a corrosive liquid such as 5 ferric
chlofide To form mnute concave portions on one side or on both the front
and back sides so as not to be opened. Then,

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

to light to cure the exposed areas of the photosensitive resin



an ultraviolet-curable resin conposition as a back-coating material is
applied only on one side of the netal plate to form a filmwhich buries
the m nute concave portions in one side of 10 the netal plate and then
cured by subjecting to heating and/or to irradiation of ultraviolet |ight,
etc. After the one side of the netal plate is protected as nmenti oned
above, the concave portions in the oth2r side are again subjected to the
secondary etching with a corrosive liquid so as to be opened for free

passage I&oatiddie inat,t 0o aiddvedlpranc dveapaehitops Faidirs tihe ﬁﬂexgaéeai de
by the primary etching. Subsequently, each of the cured coating Il ms of
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resin composition as the back-coatin material are renoved by an al kal i
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cured by ultraviolet-light -3- irradiation to forma resin coating film
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obt ai ned by dissolving in a solvent the resin capable of formng a film
however, & elghfilt adhighapavrEisothef md nugegsoasawe: porofioss| wenonbyshdeat ofig f or
the resin filmfarmation. Thus, it needs a heating apparatus therefor and
a redQver§Pe gt Bilateandoiibien cyred by, sppipstingktal heatingnandforhe
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etching with a corrosive liquid so as to be opened for free passage
15 in the bottom with the concave portions formed in the one side
by the primary etching. Subsequently, each of the cured coating
films of the photosensitive resin for pattern formation and the
ultraviolet-curable resin composition as the back-coating
material are removed by an alkali treatment to obtain a shadow
20 mask.

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

25 capable of forming a 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



such problens as air pollution. Furthernore, a coating film causes vol une
shrinkage with evaporation of the organic solvent. 15 Consequently, there
is a problemthat the coating filmof the shoulder part (edge part) of a
m nute concave portion tends to becone thin. As a nethod for solving such
probl ens, the nethod using the wultraviolet-curable resin which is
essentially free of solvent 20 may be 8eonsidered. Wien the heretofore
known al kal i -sol uble ultraviolet-curable resin of which cured coating film
has acid iresdsitioe te foem 4 redinl déavingefitml abl e resin conposition
as a back-coating material of a shadow mask, however, it is difficult to
fill up mi nutBheondsay iggrati-onralilid reslin epnposhei@h aoapbatk+onathyhout
produci ng air pubbl es. Mreover, there is the possibility of causing such
pr obl ens BateAL QhtHNet fiediiseplving %m&ogvgatt shepsesiioncapabiae
coating residues_ due . hortage of the alkali solubility and
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causes volume shrinkage with evaporation of the organic solvent.

15 Consequently, there is a problem that the coating film of the

shoulder part (edge part) of a minute concave portion tends to

become thin.

As a method for solving such problems, the method using the

ultraviolet-curable resin which is essentially free of solvent

20 may be considered. When the heretofore known alkali-soluble

ultraviolet-curable resin of which cured coating film has acid

resistance is used in an ultraviolet-curable resin composition

as a back-coating material of a shadow mask, however, it is

difficult to fill 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



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 conposition is too |ow, since the cured coating
filmbecones uneven, it brings such problens of affording poor etching
resistance or inferior alkali strippability. 25 In order to solve such
probl ens, the present inventors have -feposed a conposition which exhibits
surface tension in the range of 30 to 50 Mmin JP 10-306124, A. The

pr obl em igompas Hpidn ediiicin satfisfiesnpblithe rcdmms neeknhaeheedrigtiibissis
alteration. However, it cannot necessarily be said that the probl ens of
the resi ket Skneyyhi Hstthe afthi ng process (corrosion resistance) and
the peeling of the_coati qg__ufi I min the course of conveyance are fully

solved. The FFEptefTfat Suffati ey ckhQpghte thad nBUChedrokd@ms: cdsi s
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node of the present invention provides an ultraviolet-curable

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



resin conposition characterized by conprising a conmpound which has one or
nore acryl oyl or nethacryloyl groups in its nolecule and a phosphorus atom
and a phot opol yneri z abl e conpound which has a carboxyl group, and
exhibiting the surface tension at 250C in 6 the range of 30 to 50 mMVm A
nore specific node of the present invention provides an

ultraviolet-curable resin conposition <characterized by conprising (a) a
conmpound havi ng one or nore acryloyl or 5 methacryloyl groups inits

nol ecul e agelirs tphasptiirsg promessb) correoIMY s ilsawnt@ )0aed &NDPEFL i 8§0uUp
and one acryloyl or nethacryloyl group in its nolecule, (c) a conpound
havi ng oref ¢he @eabiagriilylincthemdmse bdytongveypscerare fulilyesoleed(d) a
| evel i ng agent, _and %e) a photoinitiator and exhibiting the 10 surface
tensi on ANOREG ehehatnguificigntorepistpnce has mal dees acquired ésresin
conposi ti an. ment i.oned above is excellent in the coating workability and
Its curedﬂ%ﬁgfi%ﬁﬁ#iq 1445 the characteristics of exhi bi ti ng high etching
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back-coating material in the production of a shadow mask. ccording y, iIn

accor dandse Wappl heat herifasmast of the miesaRt undyEting. shkeneel SProvi ded
a back-coating material to be used 20 for the production of a shadow mask
whi ch mateateticbrag sis f fhklywfbHikEhen i enen ingideiof ahivutabtencasén
conposi tion. .Preferabli, the back-coating material which exhibits the
contact REIfCHT widhytheegampes 4t $0nswitheuiprpdiingyatas kubbleseand 25

Bri ef, .Descriqnti f Draw Fig 1| i ew f | aj ni ng the contact
angl d0un EHC, Sl e SaEIVIFRFES: Bt e RLETaVieset- LoRRbst FraRiatiohe
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through Fig. BG@Fenér a9pBatarys Serti PPrdbeNt ®¥fvention is to provide a
non-solvent type ultraviolet-curable resin composition which is
excellent in the coating workability and permits formation of a
15 cured coating film which is excellent in adhesiveness to a metal
such as a shadow mask, exhibits high etching resistance, does not
exfoliate at the time of conveyance, and has the characteristics
exhibiting solubility and strippability in an alkali treatment
after etching, and thus which can be advantageously used as a
20 protective material for etching, particularly as a back-coating

material in the production of a shadow mask.

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

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



illustrating change in the cross-sectional profile of a thin nmetal plate
in each step of the nethod of producing the shadow mask 5 according to the
present invention. Best Mdde for Carrying Qut the Invention Since the
ultraviolet-curable resin conposition of the present invention contains a
phosphorus atom containing 10 photopol yneri zabl e conpound and a car boxyl
gr oup- cont ai ni ng phot opol yneri zabl e confpeund and exhi bits the surface
tension at 25C within the range of 30 to 50 ' m it exhibits good

wet t abi | itlhe mamgedh®slVeness0 tmNime surface of a netal material .
Therefore, it can be uniformly applied on the finely undul ating materi al
15 surface soRaBo¥® specikfi¢undgefof| the phesenhuirvenhianeppovideasan

w t hout producing air bubbles. Furthernore, since the coating, filmafter
curing exhtbraEi iRt HHRRIRI ndefdiesi FORPSSitdome charartgaisedal by
surface, it is.excellent in the resjstance during _an etchin tep and does
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the conponents (a) - (e) nentioned above 25 contains a conpound havi ng one

or nore amethagtyboyhefdagy yhoyts giclgrulie, i(lcy EDEEmpdEnd@nthvai i esehetus
atom (the above-nenti oned conponent (a)) and two or nore of photopol yneriz
abl e conperrisacyyheyhbove mediacaydd ydo ngoruwws sifb)itandoledulelhe(adf oae,
the conposition is nore excellent in ultraviolet-light curing -8-

properti eSS RAN2BBNEasAN (fed® bPhatPindtdrEpr| iagist exhikitng ohheor a

short ,ti i t hout pr oduci spsufficient curpng.i tg concave bottom
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conposition of the present invention can be advantageously used 7as
protectiveas the characteristics of exhibiting high etching resistance and
outstanding solubility and strippability in an alkali treatment
15 after etching. Therefore, this composition can be particularly
advantageously used as an ultraviolet-curable resin composition
for a back-coating material in the production of a shadow mask.
Accordingly, in accordance with another aspect of the present
invention, there is provided a back-coating material to be used
20 for the production of a shadow mask, which material consists of
the aforementioned ultraviolet-curable resin composition.

Preferably, the back-coating material which exhibits the contact

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

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

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



10 materials against various etching treatnents, particularly as a
back-coating material of a shadow nask. Since the conposition of the
present invention even with high viscosity can be applied to a materi al,
it is possible to form a uniformcoating filmwhich secures the sufficient
t hi ckness of 15 coating in the edge part of the m nute concave portion.
Consequently, the etching resistance of7the cured coating film increases
so as to sufficiently cope with the prolonged etching of the shadow nask
of the thprddumig aisHthdor madlargecsidbty €t tivdepraéyehtibenvEnt HLL NOr e,
since the ultraviolet-curable 20 resin conposition of the present invention
i s substanti afig. a3Andhrovighertig ypdG cenmpodiraigmentiarye g eytsidnel advaws ages
of high safety and low stinulus to the skin when dealing with it.

Mor eover , 114 athit@ changs Hebhetar apfe-gert ipbproféhest addviremetahal |y
obt ai nEd(ﬁbflaf di ssol vi r.or in an organic_ 25 solvent the resin
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dryi ng fbg‘%‘fled{&# tga/ggk%géﬁgge%pleﬁ%er?%jyg organi ¢ sol vent and the

recovery s emao require he conventional nethod are
unnecessary. Therefore, the present invention permts inprovenent in
productivity owng to -9- short-tine curing, reduction of energy costs in a

dryi ng stBgst aiede £owl @atpy ey CDEEStE Dhvén€eadbhng steps and al | ows
expectation of sinplification of the systemand thus its industrial value
is very high.Sindewtheheutorgpuohehes-ehrableonssinut eonpesition of the
ultraviolet-curable resin conposition of the present invention will be
descri bedPHRIAE FNYSRL1PRe EORPOABSAL (Ba) PRIARPIAIUS abatemrgontadnpnand
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ester conpodidheyitienes abovike surface of a metal material. Therefore,

it can be uniformly applied on the finely undulating material

15 surface so as to successfully £ill up the minute concave portions,
without producing air bubbles. Furthermore, since the coating
film after curing exhibits the outstanding adhesiveness to the
metal material surface, it is excellent in the resistance during
an etching step and does not exfoliate in a conveyance step etc.

20 Moreover, since the composition contains the carboxyl group-
containing photopolymerizable compound, it exhibits good
solubility and strippability in an alkali treatment.

The ultraviolet-curable resin composition of the present
invention comprising the components (a) - (e) 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 1is more excellent in ultraviolet-light curing



met hacryl oyl oxyet hyl phosphat e, bis(nethacryl oyl oxyethyl) phosphate,
nonochl or oaceti ¢ phosphine (neth)acrylate, nonofluoroacetic phosphine
(meth)acryl ate, propionic phosphine (neth)acrylate, octylic phosphine
(meth)acrylate, versatic 20 phosphine (nmeth)acrylate, palmtic phosphine
(meth)acrylate, cresotic phosphine (meth)acrylate, naphthoi c phosphi ne
(met h)acryl ate, benzoic phosphine (neth§acrylate, trichlorophenoxyacetic
phosphine (nmeth)acrylate, dichlorophenoxyacetic phosphine (meth)acrylate,

25 qui nolprsertbiey | iandhaesahi be (@ashlgcr vhaed, Byt rebepzeielepbosghtne
(neth)acrﬁlate ni t ronapht hal enecar boxyl'i ¢ phosphine (neth)acryl ate,
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t he conponent (a) to be incorporated is less than 0. 5 part by weight, the
adhesi veness bfcohdingiw|tthe uttradicdetiogréblen weklindeompasétaod 6f6rt her
t he etchlng resistance wll also tend to decrease. Conversely, if the
anount i 5N¢ prRIepINVENHan say beepgiventagecasilyl usedl abi breyeahdves
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.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-solvent type composition, it enjoys the advantages of high
safety and low stimulus to the skin when dealing with it.
Moreover, since there is no need to use the composition as
conventionally obtained by dissolving in water or in an organic

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

or an organic solvent and the recovery systemof a solvent required

by the conventional method are unnecessary. Therefore, the

present invention permits improvement in productivity owing to



As exanpl es of the dibasic acid anhydride, phthalic anhydride,

t et rahydropht hal i ¢ anhydri de, nethyl- tetrahydrophthalic anhydride,

et hyl t etrahydrophthal i c 25 anhydri de, propyltetrahydrophthalic anhydri de,
butyl - tetrahydrophthalic anhydride, hexahydrophthalic anhydride,

met hyl hexahydr opht hal i ¢ anhydri de, et hyl hexahydrophthalic anhydride,
propyl hexahydr opht hal i ¢ anhydri de, isobropyl hexahydropht halic anhydri de,
butyl hexahydrophthalic - 11 anhydride, naleic anhydride, and succinic
anhydr i desheytteime tewring\s rednpt ben of f t Grengyonesthainng dryirgsstepe
hydr oxyl group and, one_ (neth)acryloyl group in its nol ecul e, hydroxyet hyl

(et h) acr§¥ate, afdr BxypABPT 1 HESHEr PEat kreayingxyaiirBs 3nd ~allows
th | at | yet hyl er A | . n th | at e, I
Gl'ycol AT oo as R RSB I P bl B EHBHEn o) TR 1 48, and
poIycaproiﬁgﬁéggfgﬁmbé¥@ghisa&%%%aﬁfgﬂay be cited. The synthesis of the
nd nment | el

nonoest er conpou oned a *10 preferably performed by the ring

openi gy addi t iep ﬁﬂﬁﬁébﬁﬁoﬁén%@%ﬂﬁﬁﬁfQoﬁghﬁéﬁkgQ%ﬁﬁglipgvﬁaﬂeegéufgpfﬁyer’

it is also possible to carry out the synthesis by a usual esterification

reacti on.resin tbmpsgithiesiof eheprdsentmneest onAMIOHe@eddr ikedbei ek abl e
to wuse one nole of the nononmer per one nole of the acid anhydride, 15 but

it is al stipwssithleecompasentni coepdiodednabovexiceascamponmd haWtimg eaet i on
tenperature of the ring_opening addition reaction nentioned above is
gener al | yOF fofigearERGRY dfonoethacrydoyl gppuper dipxeinaftrr rafgrusd 800 0

110 0 C.. The ri i diti i ioned ab b
bor i or mod By Ay o8 1) AR Ty L Gifp s a1 i R RELSRBLENBRANG,
t Hinet i hej . i | tor, It
75 oo A hrohiSAd AR UTPALISLSRGAE A8 A AR e,
butyl hydkoeshdione £ il r &RicfdiOing %mr%%hlsﬁéh% &?%kﬁ@ﬁggi‘%ﬁl ha

preventing the reaction frominducing polynerization of t reac?ants.

The progresshiigthesisbgnopeni ng addinpiles bEachickn a rEdlipsied ahpyetgan be
easily confirmed by the infrared absorption spectrumof the acid anhydride
and t he destepebietaraiuctgpedkalkyl 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 (meth)acrylate, propionic 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



in the infrared absorption spectrumof the acid anhydride can be assuned
to be the conpletion of the reaction. - 12 As concrete exanples of the
nonoest er conpound mentioned above, (neth)acryl oyl oxyethyl nonophthal ate,
(et h) acryl oyl - oxypropyl nonophthal ate, (neth) acryl oyl oxybutyl
nonopht hal ate, (et h)acryl oyl oxyet hyl nonot etrahydropht hal ate, (nmeth) 5
acryl oyl oxypropyl nonotetrahydropht hal-de, (neth)acryl oyl - oxybutyl

nonot et r ahydr opht hal ate, (neth)acryl oyl oxyethyl nonohexahydropht hal at e,

( met h) acryheyiaony pifopytombimat hen ahfy dwepbirhab aé aneriiiet 4)aac ayl axboxyayyy!
mono- hexahydropht hal ate, (meth)acryl oyl oxyethyl nonosuccinate, 10

(et h) acr¥3 i ox adglantaddgsuddiendesn ('eethyecyydptexylast ywsedsdocthet e,
and (netﬂ%gcrgloylox et hyl nmal eate nay be cited, These conpounds nay be
used ei t RYSEFRYI PRECHIT AT Ghr FPEETE  COhbERRIVERY oftq wacay latee ABdber s

at an arhj ratio. The preferred anount of the conponent (b) nentioned
above 1?4“%‘%#3(#&%%% of 50 to 90 parts by weight, nore preferably in

t he range of t S i ght a 0 r Me| f the
totalgannunt ggetﬁgéggggéﬁe%ﬁéuﬁg)ggnﬁhgp?gﬂgﬁﬁﬁégeagZb%éggxoﬁgatEéoggnunt
of the coi@anrerhe Phnge ¢ orstq;rdoqroabsgtsSbg%iéH@,n mor® pREirerap1yeight,
the alkali solubility and strippability of 20 the resultant cured Coating
filmwilltheoamnye nful ficisepartsQopwasisgiy, basddonanmoifarts by geighban 90

parts by weight, the excess will bring such problens that the filling
propert i eaf dine tptalcamouniogfothei components r(dt)eandncay agndrivneds ahodet he
surface snoothness thereof will tend to becone | ow due to the increase 25

i n vi scost 42 dietithe RAELi(# )CoMpBEAPNEA BRECIDREREF XHERTE HO “PagiH(Sanbycur ed
o o 0omthihalr nd ork® SROREE X e SamPORGHE b bast b PPETROFBERRe and
Fiim As 05 1ge S QUSTRALS Hy WeTghty P HeleSlieial of Y EOsBIERLES,
pol yfunctéwred doaaliely ard1neyi BCiddreade dahuhergithdie tiy Merdhihfget h)
acrylic acid" neans acrylic acid, nethacrylic acid, or a

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 (meth)acryloyl group in its molecule.

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

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



m xture thereof), the reaction products of a polybasic acid or 5 anhydride
thereof and (nmeth)acrylic acid, the reaction products of an epoxy conpound
havi ng one or nore epoxy groups in its nmolecule and (meth) acrylic acid,
and the reaction products of an isocyanate conpound having one or nore

| socyanate groups in its nolecule and a hydroyl group-containing
(neth)acrylate may be cited. Such a 10 ldonponent (c) includes a conpound
having one (meth) acryloyl group in its nolecule and a conpound having two
or nore (3hYJELdsi opleigranpydride: andpsectirnioanhydrdids may thel citedny
conpound may be _used. Anong them it is preferred to use the conpound

havi ng t Wi SSRMRIES Pheths H&“ﬂ"@ﬂ havingsat deasd ape AR X G&opPeRBd abl y
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group in i1ts nolecule is useful for the adjustnent of the viscoSity of
conposi t i prl yprcbpkeps ogkytods monb (et hgweey 1adat,i b IyhutyASn€ oglyede
exanpl es of the above conpound, al kyl (neth)acrylates such as propyl

( met h) acryeRe gnetiy) ackplapsyi Jndpolacapralactiagohony|( mewbt) Araylatat mayand

t - butyl (matheacryl ate; hydroxyal kyl (neth)acrylates such as hydroxyet hyl
(et h) acr}Wa‘EJe ety hydr oxypropyl (neth)acrylate; cyclic (nmeth) acrylates

h I I h I b I h | at.e, | 0 hyl
(ot by acr o1 at ERERuntEoRls JE "G SondiarRas FoRBo T mho Ry nednaPeNe shycol
. lat:e . f |
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(meth) acrylate and cyanoethyl (neth)acrylate; ethoxyethyl “(nmeth)acryl ate,
( met h) acrod oy efuty lthehegphaes isf byos asddel egtriri)ficra iadre reasttlifoanr opy!

(meth)acrylate, glycidyl (nmeth)acrylates, urethane (neth)acryl ates,
di et hyl erlehgy|syithemito @fesirhcayheneester 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 amount.
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. Theringopeningaddition
reaction mentioned above may be performed by using a tertiary
20 amine such as triethylamine, morphorine, or triethanolamine, or
their quaternary ammonium salts as a promotor. It is also
possible to use a polymerization inhibitor such as hydroquinone,
butyl hydroquinone, butyl catechol, or phenothiazine for the sake
of preventing the reaction from inducing polymerization of the
25 reactants. The progress of the ring opening addition reaction
mentioned above can be easily confirmed by the infrared absorption
spectrum of the acid anhydride and the disappearance of a peak

in the infrared absorption spectrum of the acid anhydride can be

assumed to be the completion of the reaction.



10 triethylene glycol nono(neth)acrylate, polyethylene glycol

nono( et h) acryl ate, pol ypropyl ene glycol nono (neth) acryl ate,
pentaerythritol nono(meth)acrylate, dipentaerythritol nono(neth)acrylate,
di et hyl ol propane nmono(neth)acryl ate, trimethyl ol propane
nono( et h)acrylate, triglycidyl 15 isocyanurate nono (nmeth) acryl ate,
tetraphenylnet hane type epoxy nono(netl2)acrylate, trisphenylnethane type
epoxy nono(neth)acrylate, glycerin diglycidyl ether nono(neth)acrylate,

i socyanur at e ABnognerbiecexaapdesmelfariiee monvEs { et EFompehNd ahent 288t her
nmonoval ent conpounds such as 20 et hyl ene oxi de adducts and propyl ene oxide
adducts(ﬁbQW%rabmﬂéh)éGWﬁégﬁégxyayhué<mqnnphfhﬁi&£€pnpmebh$aunylbylused
either singly in the formof a combination of two or nore nenbers at an
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glycol di(neth)acryl ate, polypropyl ene gl ycol di (et

pent aer ytiwnéloéxatydréphthalate) r a- ( ﬁﬁhéﬁﬁ%dfﬁl@ylo@?ﬁ@ﬁﬁﬁ yt hrinbab-di -
tri-, tetra-, penta- or hexa 5 (neth)acryl ate, dinethyl ol propane

d|(neth)ah¢&ahﬂdrophthmbahgloIpropaﬂmemhoamrymuydcmgﬁhmaﬁuyIate nbnoel
novol ak type e oxy gﬁéféate such as Lipoxy SP-4010 manufactured by Showa
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(et h) acrgomivErsation 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.
Conversely, if the amount is larger than 90 parts by weight, the
excess will bring such problems that the filling properties of
the resin composition intominute 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



am noal kyl (neth)acryl ates, and ot her polyval ent conmpounds such as

et hyl ene oxi de adducts and propyl ene oxi de adducts of the above conpounds
maybe cited. These conmpounds maybe used either singly or in the formof a
conbi nation of two or nore nenbers at an 20 arbitrary ratio. The preferred
anount of the conponent (c) nentioned above is in the range of 10 to 50
parts by weight, nore preferably in tH& +ange of 15 to 40 parts by weight,
based on 100 parts by weight of the total anmount of the conponents (a) and

(b) nentiexmubkdwvef 8fchf a feongoumd @4) j heheowpadenon( Prddudi® of a
incorporated is Iess than 10 parts by melght the filling properties of

t he resi rPokyhipestiomnl ialiaphdlnand Cmath\yecpplncoarslc&r(dmémﬂurt1haacEerm
snoot hness thereof will tend to beconme inferior due to the increase in
vi scosi ty' GretnAcRElic Asihsmeass asgyLiet aeids methagrybielacid, oarad

coating filmwll_tend ne brlttle a dits etching. resistance wll
beconegldﬁ} XS S SP £ qﬁﬁ% thénpgégBQFﬂg BG idePyht

o AR J%'tth""* S 2B ‘Rgﬁﬂigé*ﬁ%% S04 e FRAELIRCRRERREFRT: on
having  afeanreidRPeoMpbeMhd Hatihg Hné by lﬁ@}:é% b&yath ﬁﬂ?lﬁ rﬁ?—?ﬂﬂaﬂecule

i ngredi ent having two or nmore (neth)acryl oyl groups I N ecul e

nment i onecarb@metarnacuyedci ac tdrandaiie®peatbtoaprodudts othfh £e8EpHNEte
i ngredi ent having one (nmeth)acryloyl group in its 10 nol ecule may be in the

range of <ompowdd pavtiachenesymprenbsecyanatergddups nnt bies moigeudfe 8ndo 15
parts by wei ght, based on 100 parts by weight of the total anmount of the
conponent& f(}'&sroaﬁdger@)lp-@@mtua@rmé@galﬁmeéh)@ﬁryﬂ»ét@tm@y' baitade Swobna of
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propertiewseﬂ:tImmom@nph&MLlIMlls 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 (meth)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



into m nute concave portions, the surface snoothness of the cured coating
film and the anti-foam ng properties and surface tension of the
conposition. Although this object can be fully 25 acconplished by using a
usual anti-foam ng agent, surface snoothness -inparting agent, wet

di spersant, etc., a conmpound which does not excessively |lower the
viscosity of the conposition is preferldbl e. As exanpl es of such conpounds,
| ower al cohols, organic polar conpounds, mneral oils, silicone resins may
be - 17 cineth)asrybate et e phearpiyesi edfhytlfemeconpaypdd, pehgokyatikyleve,
derivatives, acrylic copolyners, fatty acid derivatives, and silicone oi
may be cih¥droNyehencxypEepyl my(metisecrelater sibetyabydrafuhfutpim of
a conbi nati on of twf or nore nenbers at 5 an arbitrary ratio. The

pr ef er r ed BEOWACHI L3R conpondfAPPPERYLs in t HASEWACLYHAYR 05 to 5apdrts
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r

and anti-foam ng properties of the conposition wll tend to occur.

Conver sel gmeth fadhel expetityl s progehatédan Blpardésliyl we(gsth)avehldeépcts
as 15 craters, floating, orange peel, fish eyes, etc. will tend to occur
due to tHRubtepreRyl | (Mehily faory tadrei g ywiglylt imetbiposyllatesi,suraeppaned to
a substrate_a?d the problens in the anti-foamng properties of the

conposi t | FHEWR 13RS occHFCTAYIERE cofaitt ( efoneMmeBhsacarbate, phot o
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ComPee! e et AL P BB SBYckOORe IR MARS B8R ORCH AL LEL O
i o el ont { kond stk bty ged, o o syspsp et
of such pimmMoQodympacrzylaos, i nidiméolglobenapane al kyidno (meth)acrylate,
trimethylolpropane mono (meth)acrylate, triglycidyl
15 isocyanurate mono(meth)acrylate, tetraphenylmethane type epoxy
mono(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
compounds may be cited. These compounds may be used either singly
or in the form of a combination of two or more members at an
arbitrary ratio.
The aforementioned <compound having two or more
25 (meth)acryloyl groups in its molecule is useful for the adjustment
of the curing properties of the cured coating film. As concrete
examples of the above compound, di(meth)acrylates of alkyldiol

such as 1,6-hexanediol di(meth)acrylate and 1,9-nonanediol

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



ethers such as benzoin isopropyl ether; acetophenones such as diethyl
acet ophenone; propi ophenones such as 2-hydroxy-2 - 18

nmet hyl - | - phenyl propan-| - one; ant hraqui nones such as 2- ethyl ant hraqui none;
t hi oxant hones such as isopropyl - thioxanthone; and ketals such as benzyl
di met hyl ketal may be cited. These photoinitiators may be used either
singly or inthe 5 formof a conbinati-d® of two or nore nenbers at an
arbitrary ratio. The preferred anount of the photoinitiator is in the
range of Briethvbereyrtglpgohei ghit(metkdnacmydfadgeabl ypolyetieytemge gly2olo 8
parts by weight, based on 100 parts by weight of the total amount of the
conponent@L(BSthI3Frylatec) RMUVRARRY IaRR e, ILVCPAe adb(Methoasrylate,
phot oi ni t

i atoor 1o be.incorpofated is l.ess than 1 part by weight, it wll
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initiator. The ultraviol et-curable resin conposition of the present 20
i nvent i ont¥péiapoxy apsydatkagech asilipoay 950401 alndmufadttured biyeShowage of
not less than 30 nNmand not nmore than 50 nMVm as described above. More
pr ef er abl ELERRF LERLE v on Crespdt nPE_LakHaype BPoNY Acxidatey hbsphenah 45
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that 100 cPs or less are nore desirable. wever, un |k¢ _
convent i onal - \Wrewst rid- (et hesrydertd,r red sphenyd mitheind Rypet epbxy(dP-

10- 306124, A) that the coating of the ultraviolet-curable resin conposition
havi ng t X vi scbsitymathhaeryhahe100 cBdyweirdn 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 If the amount of the component (c) to be incorporated is less than
10 parts by weight, the f£filling properties of the resin
composition into minute concave portions and the surface

smoothness thereof will tend to become inferior due to the

increase in viscosity of the resin composition and further the



has been heretofore considered to be difficult to make coating 5 can be
easily carried out by adjusting the surface tension of the conposition

and, even if the conposition has the viscosity of 1,000 cPs or nore, its
coating is possible. As a result of the inventor's study, it has been
confirmed that this is also applicable to the conposition of the present
invention. If the 10 surface tension atl6250C is |less than 30 mM\'m the
craters, floating, orange peel, fish eyes, etc. resulting fromthe

decr ease refukipanpcanashsoroningl £fiboourll rrendetodaedome fhidt it ankdeips obl em
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applied is inferior because of its high surface tension a
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the evenness of the surface of the coating film From the sane reason,
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ul traviolet-curable resin conposition havi “contact 5 ang _
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met hod which enables this ultraviolet- curable resin conposition to contact
t he si de mentkondd tahove .nuda thenchher poand prishe ameset, otfthehei tbmpgundél t he
m nut e concave_, portions with the conposition can be perforned easily. That
i s 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
component for adjusting the filling properties of the composition
into minute concave portions, the surface smoothness of the cured
coating film, and the anti-foaming properties and surface tension
of 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 lower the viscosity of the composition

is preferable. As examples of such compounds, lower alcohols,

organic polar compounds, mineral oils, silicone resins may be



10 to say, in the nethod for the production of the shadow mask according
to the present invention, preferably the wultraviolet -curable resin
conposition which is so specified that the contact angle to a substrate of
t he shadow mask to be used becones 250 or less is used as the back-coating
material. 15 The contact angle as used herein is defined as the angle, O,
bet ween the surface of the shadow nask jgubstrate 11 and the tangent |ine
13 of the hem spherical droplet 12 produced when a droplet of an
ul travi ol ettedr alse congireteo BRxampllieen oifS thal %Mpodhaepegowokﬁsl Rpadpw mask
substrate 11, as shown in Fig. 1. Such 20 a contact angle, 0 , can be
easi | y nedexieat byesisi agrultontapblymglre, fattdly sauwid ader fvat exespl andt he
product manufactured by Kyowa . Kaji mnen Kagaku K K. In an actual
manuf act B HFRRES BFY thee cidinthowThesk, composndsamay be beedppitherand
filled up mﬁtﬁya bac%-co tin terial, includeg two surfaces, one being

J

the 25 sUFFIER & tffe “RENEPEM h & FOMBIPAEIRTs OE) BEP KF MPLehBepPeRsnat
treat%Entaﬁ”§%5{$354£efa9§#ng the surface covered by an etching resist in
etching

the primry t'ep Where the etching resist is stripped with an

al kaline sol uphenpheteredPohofit 308 th! EompBnelt! ) NesPIkERBALLAGe

material, and the back-coating material is - adj us so that t

contact amf)loe 0sRYob® piYtoHbyl ReESghe, ieEe prieddrapiisihat Be HHARAC T oFyen
when the substrate is applied and filled up with the back-coating materi al
wi t hout steidpants by wetightngbaseidsonoh0d heastsmldy weligghdi df sheetothd
primary etching 5 process, it is also required for the contact angle to the
etching 3RQYRE b the mompanentss (a9 mdd )t ad|(9)ameditdionad aboyer.esifi

conpqsi tign of the ent invention_can he adjusted so that _the contact
ang| 3% t Het® AMHRF H&rgg@ GPMPRRENE(d) (HR PHL RTRASA HEskesgothaBte 10

f : i i ; K h f
sunf aces.o 196 ShA"B0 SUILREE Ui DAMSRROREONEL AL O, LB SLtacs:
et chi ng reshdte bBnehveRRsct dd), ﬁﬂegérﬁd&gﬁ@%;dhhggs %‘?Ic?éﬁti‘??béﬁ!ﬂn?”d

filled up with the back-coating nmat e etthing resist surface
whi ch mayprepeties ¢hetaaidmped @sicte willd iverddi@oPbeeass OfoRdekse0q}

| ayer formation the conplete filling

if the amount is larger than 5 parts by weight, such defects as
15 craters, floating, orange peel, fish eyes, etc. will tend to occur
due to the decrease in surface tension when the composition is
applied to a substrate and the problems in the anti-foaming

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

ethers such as benzoin isopropyl ether; acetophenones such as

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



of m nute concave portions with the back-coating material consisting of
the af orenentioned ultraviolet-curable resin conposition can be perforned
easily w thout producing cissings and air bubbles if the coating method
whi ch can bring the 20 back-coating material into contact wth the inside
wal I's of the concaves formng the m nute concave portions is chosen
appropriately. If the contact angle is 1850 or less, the mnute concave
portions can be easily filled up with the wultraviolet -curable resin

conposi t i mek iypl+ heplsercyl i Spast 1 yoné ; 25 aifihreRfu dfordY € tdiaih t hgscoaping
t hereof has been conventionally considered to be difficult, provided that
t he feediethyfanthgaqguinemepe dbhiéox&nthohes reasanh t hes coalsogropylhe
ultraviolet, -curable resin conposition of the present invention can be
per f or nedt RIYRFARENORR hednd hpler ks Lsech 128 i Renznk dipethyhvketabnmayabeenpt

h h i t] . ing i ' ut. to | t he
W secal g Adae Bne PR in iR b LB Ts mhay Pa 16d ShihaT 83PYLE(OE Iuinge

[ i s S | i_ol et - bl ' it f
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thereof tgha pﬂ@f&vxé@%&ﬁﬁsb&amenﬁuo@sﬁﬁiQfokeJS.é:Ijhﬁ he{e radn;ieHBf“fed to

carry out the (thermal) leveling after the coati ng. e sinplification of
the coat ity lappares iy welighe, meskee phreFelra®ly i hithdehAgedde 2t £6 guphtegm
coating of the back coat l[ayer can be 10 easily acconplished. As a nethod
of appl yibyy weveghtt i rizades ein dulalplag trse diyn wedginrosift ithe tbtaheamoaaenst

i nvention, the usual application nethods such as a roll coating nethod, a
spray codttFIRRANANLS { ¥).okbdoanfnic dreneioned abaie. cdft thg amohnt may

CermpaDai (75 U SRR b AtB ey Reuf BOPEPAFREER 1o 1999 Al ingartnby
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to use a 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 of not less than 30 mN/m and not more than 50 mN/m, as
described above. More preferable surface tension is not less than
35 mN/m and not more than 45 mN/m. The surface tension of the
ultraviolet-curable resin composition can be easily adjusted by
25 using the components suitably selected from the components (a)
- (e) mentioned above. Heretofore, it has been said that the lower
viscosity of a composition is proper from the viewpoint of £illing
properties into minute concave portions, and it has been thought

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



coating nethod, a gravure coating nethod, a mcrogravure coating nethod, a
forced coating nethod, a doctor nozzle coating nethod, and the like. 25
The curing of the ultraviolet-curable resin conposition of the present

i nvention can be effected in a usual manner by the wultraviolet- |ight
irradiation with a high-pressure nercury vapor |anp, a netal halide |anp,
a xenon lanp and the like. Next, a preflr+ed enbodi nent of the nethod of
produci ng a -23- shadow mask will be described with reference to Fig. 2 and
Figs. 3iconvewghosdl wHieys 2 iandafikeen danfinrmedhb@Ghé Iptsiorat avehe ibhow

of the manufacturing process of the shadow mask and change in the

Cross- secf‘?%n&?'%?@??&e‘%f thathithemaicatigigtef Bhei nitravielehaumebik
plate 21 as a substrate is dﬁgreased by usjng an_al kaline solution for the

pur pose of CHEYCETHIT 9D haydRIaEhe oTi9GRF Y hdgderusharobi0 &S whished,
dth | ' T f , dn.Fiqg. 3A .
Shot osonch1? joen Hegbthftte YRS (e bl 1, To Hake gpating
oo ! ! . ! . 4
o the | iafibedabity canfied DLy RO MY she 58r2R0L SoEILR Y cRbTCS

t hi cknesscemgosli t £oh tand pr&veRoL DSERS| EbiMBos it 16n2Ra82E6Re N3YERLsiBy of

t hi ckness of several mcroneters. (Photosensitive Film Formation Step) 15

Next, as bhoWh ¢Bs Fmmo3®, dtgacvatfinghasopesssbrteprisiagesalehetrogrek 23a

having the pattern formed so as to correspond to small hol es of

per f or at | PHEEREOX he Skuadyw nblskhes theerel eonfommedurthrtiethnd agphalsonsk
tern forned so,as to correspond to |arge hol es of

;anff or at 1 ril o4 R hidG/CREERSSY 198 PRetRe RFRIQhINNEIPE] dd fakBe
SUoeTbeeSa b RSL ORI 0% Y61 TheR IR T SBAEL VAR SBEeflunc,
i L Ll iy e e R
cured aceprstirfadedtehe iphesEl PloddiediRatRE ddat ihidleY enoed tid Brablemn
devel opi ng sol ution such as water to renove the unexposed areas.
in respect of the anti-foaming property etc. will arise because
the foaming of a composition will occur. Therefore, it is
15 difficult to uniformly fill up a great number of minute concave
portions of the hemisphere or square shapes having different
diameters with the composition without producing air bubbles and
to maintain the evenness of the surface of a coating film.
Conversely, if the surface tension at 25°C exceeds 50 mN/m, the
20 wettability of the composition to a material to be applied is
inferior because of its high surface tension and also it is
difficult to uniformly fill up the minute concave portions and
tomaintain 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,



Then, the photosensitive filnms 22 are subjected to drying and baking for
hard-filmformation to formetching resist patterns -24- 24a and 24b each
having a pattern corresponding to the pattern of the aforenentioned pair
of photomasks 23a and 23b respectively, as shown in Fig. 3C

(Devel opnent - Baki ng Step) Thereafter, a protective film 25b obtai ned by
applying an 5 adhesive agent to a resi2®@filmis lam nated on the surface
having the etching resist pattern 24b forned thereon so as to correspond
to the | atlye fesiteyr shaperégubatesshyd ftild inlgappopert kesrwhdre thid mdnaseent
screen side, as shown in Fig. 3D, and the surface having the etchin

resi st paEPRFAVSROFBIMR afRfonled wx wigm @ backespatdngomakerdadl Lshol es

f th f ti f, th had k th | ect ide i
subj ect ocf tPHIRS 'S G P ERRRANGER HE i AP Haincl SRS TRnp PP ¢
hlorid |14t 1 . Al 1 , by. ' | |
por i ons oot HeRabsoleteEhaaiys VRRTh o HMESER IR b Fha sO8ERRCe 1
portions 26a 61 ® tTic érec i . c
Step) e The N s eael PRarLEia o A ouBERL AT TS oPeokGRu R, "

has undergaverifit #adhangoatingmepred whicRnenhkdbsnehisohutrapiandtLi nsed
wth water, and the protective film 25b 20 | am nated on the etching resist

pattern 2dprakle grepigdcoipesibiok-toabntgotatbeiside wadilst ofighef mtihate
ultraviolet-curable resin conposition as nentioned above is applied to
fill up tPRNCAVA| POEEACRSe LSorusashs Yhe fadlinge@ihythepainutet goncghe to
form a back coat quer 27, as shown in Fig. 3E. (Back Coat. Layer 25

For mat i orPE BPRFHERED Fh& CORROSH tAoR cap PerResir¥med a6 W ch Thed dechi ng
resi p e 24k _h b 0 [ tch .Usin etchin | i guid
suchsltgs g&% eég}’é ?‘RI %ﬁedgl?és}:oﬂ%c[ r%%r a‘rs’llagr ﬁ)ﬁggggv)évilpﬁ‘ \% Z?r},‘e ?ﬁ%ﬁl‘g‘ﬁym?g#m ng
| ar ge con o] 26 t es - SCr ' ft

shadow nagi&lglr-l@ﬁllée Slr}?? actehfgn m*b%(é;}é#ﬂ{e etfi?h%}er?a:%%rne'si S %%gt%%rgf%r]f?Mbleﬁgs
been for nelitréwecDotlat yr&b i ivi eBmpoblitabhywhidle i@t §6ispkdESied thatt ern

24b on the surface side
the contact angle to a substrate of the shadow mask to be used
becomes 25° or less is used as the back-coating material.

15 The contact angle as used herein is defined as the angle,
0 , between the surface of the shadow mask substrate 11 and the
tangent line 13 of the hemispherical droplet 12 produced when a
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, 6 , 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 etchiﬁg
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



i n which | arge concave portions 26b has been forned and the back 5 coat

| ayer 27 on the surface side in which small concave portions 26a has been
formed are stripped and renoved with an al kaline solution, thereby formng
t hrough-hol es 28 consisting of the small concave portions 26a and the

| arge concave portions 26b interconmmunicated to each other, as shown in
Fig. 3G (Finishing 10 Step) By the tWd-step etching nethod described
above, a highly minute and high quality shadow mask is forned. Now, the
present iavdwsted S@|thak tde ranatbt parlie auy e REl°owrby esef ebenhesto

wor ki ng e | es and conparative exanples. 15 As a matter of course, the
present -lﬁq,gﬁtql{sp?q%a%tsumfﬁp@gd tEVEBH@%[tIh&AFHQS‘éXaﬁﬁIJe%aHB@ﬁﬁ engd An

i ssol vi ngt 5T S e B KRR nE Pt exd el u?o%%aeﬁ?xﬂeeynemo a
CO”DOS't'@E‘c]ﬁ’Iﬁzgaf@éleydﬂ)f:P%)gsl%ngrflélgfsPé (Jﬁéga % §' B¥hing

phosphat e as the conponent arts of 4acr

monoplst happé€eds, tite 16040 Helquied £30 tﬂ?ércto%ﬁafctd §bglé'€8ecrﬂé &Eehlpgm

di et hacryl ate as the conmponent (c), and 0.2 part o ut adi ene copo
(nanufactnesﬁbbyt&hﬁécm5ﬁ1er25e§apan K. K, BYK-055) as the conponent (d)
whil e heating to 600C. Exanple 2 An ultraviolet-curable resin conposition
was obt ai ned ﬁyncﬁoHﬂUMnh@trhElpletedurebbé Bemipl ecémpexdepont ket 2hparts
of  bi s(nethacr onlox et hyl) phosphate as the conponent (a), 100 -26-
parts of REFPSFR %ﬁ 693‘76?1 poR FERotke r%ﬂﬂﬂl‘éﬁ’é%t aql &ﬁl@ta§hmecor¢mbnengleb) ,

acrylate conponent (c) were

I
omoundedhes %adev Be ”fiﬁ%%d{l%aﬁ. b ateines Stﬁsan@w@;.n sBRSESte
obt aijped gyr éov\q:?ﬁy%@_% aecé)f Eéﬁmluc%e c evg)t th l%%“éhs of

bls(nethacry okye e as conpone

acryl oyl %Nﬁfé’&’é MB&)VQE@EQ@E&E@ Bed$st Nt thePPIRMy (eQ:)chlrﬂﬁgtéB
parts of triethylene glycol diacrylate as

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



10 the conponent (c) were conpounded. Exanple 4 An ultraviolet-curable
resin conposition was obtained by followi ng the procedure of Exanple 1,
except that 2 parts of bis(nmethacryl oyl oxyethyl) phosphate as the
conponent (a), 100 15 parts of acryl oyl oxyet hyl nonosuccinate as the
conponent (b) , and 20 parts of ethylene oxide adduct of

trimethyl ol propane triacrylate (manuf&@@t-ured by Kyoei sha Kagaku K. K. |,
Light Acrylate TMP-3EOQ A) as the conponent (c) were conpounded. Exanple 5
20 An ul tcawenioral adt tempsi hocbeptsithieocomo silitiaimedhdryy chdatingi hg t he
procedure of Exanple 1, except that 2 parts of bis(methacryl oyl oxyethyl)
phosphat C3ET 18 AHm¥EndAWeLafhe 10DsCoRiEy, dindhdhpsophexyémpyification

nonopht hal ate as t he, conponent (b) , and 20 parts. of polyethylene glycol
di acryl at (é&?ﬁ%@?%‘i?@%&% 5" ean e aec 5PBAE- (c) were conpounded.

TP e fhbtERLLO Bladdt Rl & L3000 FOUDORILE0L Y80s PUBNRT ¢16n of

followi ng the procedlre o

et hagr yloyé Qoaldit iRbearRahecas Ef%a%qg&ogaﬁ%ss:%gi’ s%g%é@rtth% Ezézf:aei:

acryl oyl oxyet'hyl nmonopht hal ate as the conpone parts o

2- hydr oxysidiye thelriead ¥bai e hadoitasio sadaitateCmdy bang °16r 1Ry, StRbre
et hyl ene oxi de adduct of trinmethylol propane triacrylate (manufactured by

Kyoei sha ¥agaknegdK.q cairgiyt ovcrjhet(ehEvimadfOldyebing dfisex aleooceat ings 2)
were conpounded. =~ Exanple 7 An ultraviolet-curable resin conposition was
obt ai ned Bie saPldfiicq tilpn pf Jhrigoatdnopppratus aarcbptmadetalszopiroes of

e A R o G e L TP SN Phe Bl et Earcpe
Bcamibe oo i casAFLIPET 01 € Mesin composi 1 on vis obt i ned by 16
follow ng thepprocegtrodl F#agBbeying®CER! W1t avi®IRY thirdble resin
composition of the present invention, the usual application
methods such as a roll coating method, a spray coating method,
a flow coating method, and a dip coating method may be used.
15 Incidentally, since the heating of the resin composition to a
temperature exceeding room temperature is effective in improving
the filling properties thereof into the minute concave portions
owing to the decrease of the viscosity, it is therefore desirable
operation when there is no restriction to the apparatus etc.
20 Particularly in the formation of the back coat layer in the
manufacture of a shadow mask, it is desirable to use a direct
coating method, a gravure coating method, a microgravure coating
method, a forced coating method, a doctor nozzle coating method,

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

lamp, a metal halide lamp, a xenon lamp and the like.

Next, a preferred embodiment of the method of producing a



bi s(met hacryl oyl oxyet hyl) phosphate as the conponent (a), 100 parts of
acryl oyl oxyet hyl nonopht hal ate as the conponent (b) , and 20 parts of

di et hyl ene gl ycol dinmethacrylate as the conponent (c) were conpounded. 20
Exanple 9 An ultraviol et-curable resin conposition was obtai ned by

foll owi ng the procedure of Exanple 1, except that 0.7 part of

bi s( et hacryl oyl oxyet hyl ) phosphate as 23he conponent (a), 100 parts of
acryl oyl oxyet hyl nmonopht hal ate as the conmponent (b), and 25 20 parts of

di et hyl enehadlge aask méfllabeydeser tised hvel thomedearindec ko Mege T @mepriged.
Exanple 10 An ultraviolet-curable resin conposition was obtained by

fol | owi ng>® ALY edGr e BRI E)?a%qié'lﬂs -eiibefphrq\lﬁah 3% phiustpateade flow

acryl oyl orh St PRl OBk RS, é‘é‘é%:fc% BARAROY BRI ABG GEARGE §n§f 5
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acryl oyl oy eisirg ranapkiahdnet godatiba £6FPORE Purgdse J1d dLGre@sRagt 5le
di et hyl ene gl ycol dinethacrylate as the corrponent (c) weré conpounded

Conpar at | seclbxasptal Ling ail rend atuesttpmaerceb lod 1r,e sias hedryp asidt knenwesnebaai ned
by m xing, and di ssol vi ng Sé)arts of benzyl dinethyl ketal as the 15

conponentWie}) Wakera tedh e slosm By Hiigi.ngA2 paphetosensitive
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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 toultraviolet light
according to the pattern of these photomasks 23a and 23b.
(Exposure Step)

25 Then, the photosensitive films 22 of both sides cured
according to the predetermined 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



Conparative Exanple 2 An ultraviolet-curable resin conposition was obtained
by follow ng the procedure of Conparative Exanple 1, except that 100 25
parts of acryl oyl oxypropyl nonotetrahydrophthal ate as the conponent (b) and
20 parts of ethyl ene oxide adduct of trinethyl ol propane triacrylate

(manuf actured by Kyoei sha Kagaku K. K., Light Acrylate TMP-3EO-A) as the
conponent (c) were conpounded, w thout24addi ng the conmponent (a). -29
Conparative Exanple 3 An ultraviolet-curable resin conposition was obtai ned
by mi xi n2darahdli s8vledaly Maviargd & phthexny codiragpbyld kgt 8b 8het ?Qttern
conponent ée% into a conposition prepared by mxing 100 parts of 5

acryl oyl & phepforenrnteiongd prépmhphatemasksizs xang@dntrespctigdlpart s
of ethyl ene oxide adduct of trinethflolpropane triacrylate (manuf act ur ed

by Kyoei st SEYEkLIK 529- 3Ght (DRYSIeprentwpaking AftaR) t he conponent (c),
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m xi ng 2 parts of bis(nmethacryl oyl oxyethyl) phosphate as the conpohent (a),

100 partto otheclytrogl hayeshplt perdpratdoalse ofs the gwnanisk bon Bhe
parts of diethylene glycol dinethacrylate as the conponent (c), and 0.2

part of fflepreRcenkecicresn seide Fmddwnt imeBigy 2D, Dandi ppensunkaaad
Chem cal s Inc., Megafack, F-177), as the conponent (d) while heating to 60C
Conpar at i RV BGnphe etobing tFegist cpatterh| 442 cEprmed pberernnsqaas obeai ned
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with an etching liquid such as a ferric chloride solution and

rinsed with water, thereby forming small concave portions 26a of

the electron gun side of the shadow mask in the surface in which

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

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

20 laminated on the etching resist pattern 24b is removed. The
back-coating material consisting of the ultraviolet-curable
resin composition as mentioned above is applied to f£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



parts of diethylene glycol dinethacrylate as the conponent (c), and 0.2
part of butadiene copol ymer (nmaenufactured by BYK Cheme -30- Japan K K

BYK- 055) as the conponent (d) while heating to 60C. The conpositions of
Exanpl es 1-11 and Conparative Exanples 1-5 nentioned above are
collectively shown in Table 1. The ultraviol et-curable conpositions _
obtained in Exanples 5 1-11 and Conpar2ii ve Exanples 1-5 were each applied
ina film thickness of 15 to 20 microns on a shadow mask whi ch had

under gonescréen pideaoy e shadoymask iis ehefsr ide GOARIcRthd BeBnexgosed
to ultraviolet Iight by neans of a high-pressure nercury vapor |anp of 80
kWcm Théeshgt pPabterne2¢bahapgbeennformeie 18econgasyt Ebohliag beep)cur ed

was confirmed_b e absence of tack  on the surface of the coating film
Waen the pr OpEF{\;PiEYoftftlﬁeet%% resdisthgatiternie sl en dihevsad faceesideul ts

in ; X I ned. h h Lol et - bl
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and cured réessure nercur
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were eval uated, the mark "0" in the colum of the filling 20 properties in
Tabl e 2 weslwhidénpdtheréby. foling ngeamscuigi-Holes fid |ddws PEODEs tbESLRE t he

conposition into mnute concave portions have been inproved. Lnin0O O Ln46
0Cg 14 smah. \torCave porglions 26a and the large concave portions 26b
intercommunicated to each other, as shown in Fig. 3G. (Finishing
10 Step)
By the two-step etching method described above, a highly
minute and high quality shadow mask is formed.
Now, the present invention will be described specifically
below by reference to working examples and comparative examples.
15 As a matter of course, the present invention is not limited to
the following examples.
Example 1
An ultraviolet-curable resin composition was obtained by
mixing and dissolving 5 parts of benzyl dimethyl ketal as the
20 component (e) into a composition prepared by mixing 2 parts of
bis(methacryloyloxyethyl) phosphate as the component (a), 100
parts of acryloyloxyethyl monophthalate as the component (b), 20
parts of diethylene glycol dimethacrylate as the component (c),
and 0.2 part of butadiene copolymer (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
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parts of acryloyloxypropyl monotetrahydrophthalate as the
component (b), and 20 parts of 1,9-nonanediol diacrylate as the
component (c) were compounded.
Example 3
5 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 monohexahydrophthalate as the
component (b), and 20 parts of triethylene glycol diacrylate as
10 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 Kyoeisha 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
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
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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-97.
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-3EO-A)
5 as the component (c-2) were compounded.
Example 7
An ultraviolet-curable resin domposition was obtained by
following the procedure of Example 1, except that 2 parts of
methacryloyloxyethyl phosphate as the component (a), 100 parts
10 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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15 parts of diethylene glycol dimethacrylate as the component (c)

were compounded.
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

50 parts of diethylene glycol dimethacrylate as the component (c)

were compounded.
Comparative Example 1

An ultraviolet-curable resin composition was obtained by
mixing and dissolving 5 parts of benzyl dimethyl ketal as the
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
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
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 ultraviolet-curable resin composition was obtained by
mixing and dissolving 5 parts of benzyl dimethyl ketal as the
component (e) into a composition prepared by mixing 100 parts of
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-3EO-A) as the component (c), and 0.2 part of butadiene
copolymer (manufactured by BYK Chemie Japan K.K., BYK-055) as the
10 component (d) while heating to 60°C, without adding the component
(a).
Comparative Example 4
An ultraviolet-curable resin composition was obtained by
mixing and 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
5 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 “O”. This means that the
filling properties of the composition into minute concave

portions have been improved.
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val ues of the conpositions of Exanples 1-11 and Conparative Exanples 1-5
menti oned above and their cured products were evaluated by the follow ng
met hods. Viscosity: 5 The viscosity of each conposition at 25C and 50C was
measured by using the E type visconeterd3 Surface tension: The surface
tensi on of each conposition at 25C and 50C was

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).
10 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 oil, rustproof oil, etc. and rinsed with water.
Thereafter, the photosensitive material consisting of casein and
ammonium bichromate was applied on one surface thereof and dried
to form a photosensitive layer. Then, two plates were exposed
to ultraviolet light over the whole surface and then rinsed with

20 water as a developing solution, dried, and baked. Then, these
plates were immersed in a ferric chloride solutionwith a specific
gravity of 1.500 and a 1liquid 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 lst 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



measured by using the Dynoneter (the Du-Nouy nethod). 10 Contact angl e:
First, the following three kinds of shadow mask substrates for evaluation
were prepared. That is to say, three 5cmsquare invar plate of 0.12 mm

t hi ckness prepared were degreased and washed by using an al kaline solution
for the purpose of degreasing 15 rolling oil, rustproof oil, etc. and
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ultraviolet |ight over _the surface and then rinsed with 20 water as a

|
devel opi nfP sSHITRTOH HHid %ﬁ%? . (PReTLidge g aviityted -wlle Laavided in
f i j | ut i i t h ific. AR f 1.500 ,and liquid
Fenper a o Pt EGREEL T 2 e By i P FoRceninaatiodd fiehan
ir knif fs | at L hi i i fi t | e.
Then a5 §oF e gEutReh, 21fBeati{l REd S0 SIS aRREN wiEh e I KRN o,

aqueods Bfie NzeBuielnti ol #fe aiki Wik {ermer akuren&f 328C s dnidized W
water, and dried with tﬁ%lair I%nigget% The resultant pl atesisn{ﬂlﬁecy\?lggg as

the 2nd seompesifhen wasadnoppedron phate tiawed @ hiadow RSk ARG tdtes hayer
formed thereon was devel oped without -34- exposure to light to renove the
phot osenstie \RoNtaay angdeevaadneasured &y e ingl bhé dwrstdatt iamglEespetiti, ¢
gravity: 1.500, Iiguid tenperature: 700C, free hydrochloric acid

concent r atioh: MRPBEFCtped 1BY KyRvaskainaachagakn KeKer, and dried with the

air knife. |tant plate is specified as the 3rd sanple. Each
conpositi orﬁmll;ﬁg'%(# g%%é’(f%ry't hese three shadow mask substrates and the

cont ggt angl ep¥@n H?€§H°§91Q¥'Hﬁkﬁglﬁh§?gEﬁf?§ﬁ88%9£§°ﬁe&gg’Spggééd on

manuf act ured by Kyowa Kai men Kagaku roperty’ 1

ul travi ol €ie G- Ma8X WhEORTINSE tdndfe /e AR Rk ﬂixﬁé‘ryté\?cﬁﬂﬁf,o‘él PEhehi ch
has undergone the primary etching, and the filling property 1o nhe m nut e
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visually examined and rated.
O: Absence of air bubble
15 A: Presence of a few bubbles
X : Presence of bubbles
Surface smoothness:
Each composition applied to a shadow mask was cured by
ultraviolet-light irradiation, and then the surface state of the
20 cured product was visually examined and rated.
O: Absence of discernible defect
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
(free hydrochloric acid concentration: 0.2%, liquid temperature:
75°C) for 15 minutes, and the surface state of the cured coating

film was visually examined and rated.

O: Absence of discernible change



15 A Presence of a few bubbles X Presence of bubbles Surface

snoot hness: Each conposition applied to a shadow mask was cured by
ultraviolet- light irradiation, and then the surface state of the 20 cured
product was visually exam ned and rated. 0: Absence of discernible defect
X: occurrence of fish eyes or craters Etching resistance: The shadow mask
havi ng the cured coating filmforned frdm 25 each conposition was i mrersed
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2 % liquid Penpecaunrence 760G eparatiboni anfledisanllorheisnrf ace state of
the cured cqQating filmwas visually exam ned and rated. 0: Absence of

di scerni bl & Solahi hatyoang rsdickprabseafati on and di scol orati on

Al kal i | ubi Lt tri ility: Th h k hayi th d
conting i1 m PBPHERerPBrheBRCRaKEHoERE, 6= RHS P RRBRGCAL LR SERGRE5AEMEY:

NaOH sol ufj Lepk gt era aed f.o ] and.the

sol ubi I'i %ég!gdcgl{lééébgg%lgﬁ fﬁggofm. 1[:5%(?& g‘é’ conatall(#}beocp% ﬁ%gggsﬁgﬁlgmn
exam Bed ghfqui@tRthpedated@ gbeci fHPObyk 4 PRl 1 ¥SPAR] Of
di ssol uti gnﬂ%nd str ipppi ng 10 | ndugt rial Aplgﬁlgg%i I%itntdy{?%%%el%le 4fid

ul travi ol etrippabi kitesifitherpnsd coatdhgt Htlm RagSensua DY@tk fed aha
applied on a finely undulating material surface w thout producing air
bubbl es a¥@tedsily cured by 15 ultraviolet- light irradiation for a short
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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 composition of the present invention can be used as a casting
material, a paint, a molding material, etc. in various industrial

fields.



resin conposition of the present invention can be used as a casting
material, a paint, a nolding material, etc. in various industrial fields.
-36 CLAIM5 1. An ultraviolet-curable resin conposition conprising a
conpound havi ng one or nore acryloyl or methacryloyl groups in 5 its

nol ecul e and a phosphorus atom and a phot opol yneri zabl e conpound having a
car boxyl group, which exhibits the sur-f¥ce tension at 25C in the range of
30 to 50 MV m 2. An ultraviolet-curable resin conposition conprising (a)
a conpound havi ng one or nore acryl oyLAIMSret hacryl oyl groups in 10 its
nol ecul e and a phosphorus atom (b) a conpound having at | east one carboxyl
group and one acryloyl or nethacryloyl group inits nolecule, (c) a
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4. A backcompbumd havengah carbexyiedricup,t hehivwdeehivne®f tha shaggwenask,
conprising the ultraviolet-curable resin conposition set forth in any one

of cl ai nstenspon. a®.25he backheonangg ofit 80i ab BOcANdnng to claim 4, which
exhibits a contact angle of not nore than 25 to a shadow mask 25
substrat e An ultraviolet-curable resin composition comprising (a)
a compound having one or more acryloyl or methacryloyl groups in
10 its molecule and a phosphorus atom, (b) a compound having at least
one carboxyl group and one acryloyl or methacryloyl group in its
molecule, (c) a compound having one or more acryloyl or
methacryloyl groups in its molecule, (d) a leveling agent, and
(e) a photoinitiator, which exhibits the surface tension at 25°C
15 in the range of 30 to 50 mN/m.
3. The composition according to claim 2, wherein said compound
(a) is incorporated therein in an amount of 0.5 to 10 parts by
weight, based on 100 parts by weight of the total amount of said
compounds (b) and (c).
20 4. A back-coating material to be used for the production of
a shadow mask, comprising the wultraviolet~-curable resin
composition set forth in any one of claims 1 to 3.
5. The back-coating material according to claim 4, which
exhibits a contact angle of not more than 25° to a shadow mask

25 substrate.



