-1- DESCRI PTI ON PHOTOSENSI Tl VE RESI N COMPOSI Tl ONS
CURED ARTI CLES OF THE COWPCSI TI ONS, AND FI LMS
CONTAI NI NG THE COMPCSI TIONS Techni cal Field The
present invention relates to a photosensitive resin
conposition for formng a cyred coating (a cured
material) with high stress at break point and
excel l ent in abrasion-resistance, and a cured coating
(a cured material) ther?ﬁ%ﬁggﬁﬁ,B esent invention
further relates to a fil ' é he cured coating
that inproves surface hardness of plastics such as
pol yester, acryl, polycarbonate, polyether sulfone,
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shrinkage on curing, as well as excellent in transparency and durability.

Background Art

At present, plastics are used in great quantities in the industrial field including
the automobile industry, the consumer-electronics industry and the electric and
electronics industries. Reasons for massive use of plastics are, in addition to
easiness in processing, transparency and etc., their properties of reduced weight, low
price, excellent optical characteristics, and the like. However, plastics have
disadvantages such that they are softer than glass and the like, and their surfaces are
casy to be scratched.

In order to improve the plastics having such disadvantages, coating with a
hard-coating agent on the surface thereof is generally performed as conventional

means. Examples of such hard-coating agent which can be used are thermosetting



har d- coati ng agents have been wi dely used due to their
superior quality of high hardness. The silicone

har d- coati ng agents are used,.for nost of high

val ue- added products such ég'spectacles and | enses.
However, silicone hard-coating agents require a |ong
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ace. I'n such applications, hard-coating is

ri§ %gﬁ%e@%ﬂy%?ef@i%bkcfoﬁ Otingtiisf R6cesting e pblyedr filmsphgolyacrylate
scratched. Further, recently, displays such as a CRT
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coated with a hard-coating agent on the surface

t @y @bdr, sutfanefipnsg bhets 1ik8-  Polyester films are widely used for
antiscattering films for glass or lightproof film for automobile, films for electronic
materials such as for touch-sensitive panels, liquid crystal displays, CRT flat TVs
(CRT display) or laminated films for a steel sheet of a housing of home electric
appliances such as refrigerator to improve decoration properties, or films for
whiteboard surface. In all such applications, hard-coating is required so as to the
surface thereof not to be scratched.

Further, recently, displays such as a CRT display and a liquid crystal display

having a film coated with a hard-coating agent on the surface thereof, have problems



that it is difficult to see the display screen due to
reflection and causing eyestrain, since the surface
of the filmis snoboth and flat. Consequently,
hard-coating treatnent capabl'e of preventing the
surface reflection is required in sone cases

dependi ng on the usage thereof. In order to prevent
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traviolet-curing coating agent for protecting them
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DVD- DVD- RiM DVD+R, DVD+RW and the |ike can be
usledionnr plieeinheeitas teereefdiak to bf lismdkedi ng  probl ems on
birefringence of the polycarbonate substrate and
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t he pol ycarbonate substrate of 0.6 mmin_thickness
(compact disc), MO (magnetooptic disc), CD-R (CD recordable), CD-RW (CD
rewritable), etc. These are constructed by forming recording layer film and
reflection coating on the polycarbonate substrate of 1.2 mm in thickness, as well as
forming the protective layer of an ultraviolet-curing coating agent for protecting
them from external factors. In addition, recently, DVD-R, DVD-RW, DVD-RAM,
DVD+R, DVD+RW, and the like can be used in practice as a result of solving
problems on birefringence of the polycarbonate substrate and making a diameter of

laser spots smaller by preparing the polycarbonate substrate of 0.6 mm in thickness,



-4- i.e., a half of the conventional substrate

t hi ckness, and bonding the two substrates for further

i mprovenent of recording capac_i ty. Al of these discs
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increase in degree of crosslinkage, and setting film
thhivc kepagsopabdt | Breinyples of the ultraviolet-curing resin for forming on a
recording film are 2P agents such as compositions described in JP5-059139A and
JP5-132534A. In addition, protective coating agents such as compositions

described in JP3-131605A, JP3-172358A and JP2003-268263 A are proposed.

Disclosure of Invention
Problems to be solved by the invention

In order to develop a stronger hard-coat under a condition where a thickness
of a base film is limited, although various measures including use of a material which

itsclf is hard, increase in degree of crosslinkage, and setting film thickness relatively



-5- high are performed, there is such a problem as
generation of cracks and curling as a result of
i ncreased crosslinkage and t?ickness of the film An
obj ect of the present invenfi'on is to provide an
activated energy ray-curing resin conposition which
enabl es thick filmcoating with Iow curling and which
hizh a?élt)érﬁhhﬁd,f fBErePs QAL prghlamha pdnaatin ofi crdvksend curling as a
generation of cracks, a cured coatin thereof and a
Fésmotiidcheatiberosstiakbgeaat itrigkness lihe ién. obj ect of the
present invention is to provide a resin conposition .
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iI's a reaction product of a diisocyanate conpound

(aﬁgememn@hg@a@e_cpnpound (b) having at |east two
hydroxyl groups in its nolecule, or an isocyanate

compound (A') derived fromthe diisocyanate conpound
(a), in which either of the isocyanate groups forms an
| N o an wslad therprotgemst ructure, with a m xture (B) of

pol yfunctional (met hLacr yl ate conpounds, as _.
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(1) a photosensitive resin obtained by reacting:
an isocyanate compound (A) that is a reaction product of a diisocyanate
compound (a) and an alcohol compound (b) having at least two hydroxyl groups in
its molecule, or an isocyanate compound (A’) derived from the diisocyanate
compound (a), in which either of the isocyanate groups forms an isocyanurate ring
structure, with
a mixture (B) of polyfunctional (meth)acrylate compounds, as {meth)acrylate
compounds of polyhydric alcohol, comprising & polyfunctional (meth)acrylate

compound having one or more hydroxyl groups and a polyfunctional (meth)acrylate

compound having all hydroxyl groups thereof esterified;



nol ecul ar wei ght of the al cohol conpound (b) having at

| east two hydroxyl groups in its nolecule is 100 -

1500; (3) the photosensitive resin according to the
above (1) or (2) wherein théé"polyfunctiona
(et h) acryl ate conmpound havi ng one or nore hydroxyl
group is pentaerythritol tri(meth)acrylate and/ or
di\RRbiaRbxhifild Rkinpeadaingab eaboyt éf)eyhe(at) atveght-average
phot osensitive resin according to any one of the above .
frbledutur (@) ghnbetheiatcohbleconmionhd ks haBngias leastriive thydoxy groups in
pentaerythritol triacrylate and pentaerythritol
itetmcdamtoyik 40@: 1§8) a phot osensitive resin conposition

m%;];itggenéigge %gg\tﬁgg%g;{gitlg\{}gqéb%gh gi )g)‘?' (2)dv$}§e%iin*%ﬁg in

hot opol izatign initiater (Q:  (6) the, o
BROTGSOR (gE 1EER K <CERBBLY FTOM SRS Ly om i
above (5 | Si | yer) zabl. e
oyt laRDRahE Oy Een R S EMAOEHT) SRRl
it( etgggf%(\)(/;cgseglgi)dv- '%[neéc@mtdﬂgétopd(ﬂ YHELF #2BLEVCATRABY & hekdin the

plural “conpoun sefected fromthe group

& frh i : B 1 3} )i
E@g%géﬁeﬂ?%ﬁlﬁ@@&fy e‘ﬁfsate%ftl% Et}agt x84ty higt gtdeBrtiito]

acryl ates ), “epoxy (neth)acryl ates

(Dr3kvyldep0! y) ether (nmeth)acryl ates (D-4), alkyl
(rmeth)acrylates or alkylene (nmeth)acrylates (D 5),

((Fp4 Eﬁ@@gemaw&simammwsmn abOWESIng tIrd phgtosBrsbjve resin as
(meth)acryl ates having an alicyclic structure (D7),
Qlesqien dis aamiend tlee atwivei( hi tdé4) griauphotqpebirsraetyl Bnaier (C)
conpounds and unsaturated polyesters; (8) a gured ..
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described in any one of the above (5) to (7); (9) a
fiolymersapreicompgiahdleur ed material as described in the
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aépo%? %l.btﬁ)acrylates (D-3), (poly)ether (meth)acrylates (D-4), alkyl (meth)acrylates
or alkylene (meth)acrylates (D-5), (meth)acrylates having an aromatic ring (D-6),
{meth)acrylates having an alicyclic structure (D-7), compounds having a maleimide
group, (methjacrylamide compounds and unsaturated polyesters,

(8) a cured material of the photosensitive resin composition as described in any one
of the above (5) to (7),

(9) a film comprising the cured material as described in the above (8);

(10) the photosensitive resin composition according to any one of the above (5) to (7)

which is a protective coating agent for an optical disc;



2.0%or less and a shrinkage rate on curing is 6% or

| ess; (12) the cured material according to the above

(8) or (11) wherein a blue Iaser transm ssion rate at

a filmthickness of 50 - 150 'pin of the cured nmateri al
is 70% or nore; (13) an optical disc having a |ayer

of the cured material according to the above (8),
(L)thoeur¢d Mpteriahelf the Ahotpsrasibiye resal cmm@ta@@@wﬂw«g tp ghe
the above (13) wherein the [ayer of the cur .
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i nk, plastic coating, paper printing, netal
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coating, lining, ~“adhesives, as well as electronics

qigkﬁqngy@hias i nsul ati ng varnish i nsul ati ng sheet,

| am nated plate, printed-circuit board resi st ink,

g4 thooptiat disc seakding fo Gindbovee(18) kher eifthe hger oftthe cured

resin conmposition and cured material thereof of the
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protective coating agent and cured material thereof

flight-hi gh- density optical discs having excell ent

transparency and | ow water absorbability, as well as

exhibiting hi gh endurance with little warping, and
extrenely useful in optical discs for

HEQ&PWée‘ﬁHi%P“ﬁPi Ing by using blue laser. -8- Best
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improve hardness of the cured coating.  The coating can be applied to various fields
requiring high hardness other than the hard coat film, i.e. ink, plastic coating, paper
printing, metal coating, various fields of coating such as furniture coating, lining,
adhesives, as well as electronics ficlds such as insulating varnish, insulating sheet,
laminated plate, printed-circuit board, resist ink, semiconductor sealant, and the like.
Further, the resin composition and cured material thereof of the present
invention make possible to provide a protective coating agent and cured material
thereof for high-density optical discs having excellent transparency and low water
absorbability, as well as exhibiting high endurance with little warping, and hence
they are extremely useful in optical discs for reading and/or writing by using blue

laser.



(a) and an al cohol conmpound (b) having at |east two
hydr oxyl groups in its nolecule, or an isocyanate
compound (A" ) derived fromthe diisocyanate conpound
(a), in which either of thé®i"socyanate groups forns
an isocyanurate ring structure, with a mxture (B) of
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navdtionarethd compeyakat &hahd WORECY RS Z9HPS arﬁﬁ@‘hﬁé‘f‘ftéd ma

dii socyanates such as 2, 4-tol %ﬁ e .diisocyanatc, ..
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dicyclohexylmethane diisocyanate, methylene bis(4-cyclohexylisocyanatc),
hydrogenated diphenylmethane diisocyanate, hydrogenated xylene diisocyanate,
hydrogenated toluene diisocyanate, norbornene diisocyanate and the like; and
aromatic diisocyanates such as 2,4-tolylene diisocyanate, 1,3-xylene diisocyanate, p-
phenylene diisocyanate, 6-isopropyl-1 ,3-phenyl diisocyanate, 1,5-naphthalenc
diisocyanate and the like. These may be used alone or as a mixture of two or more
compounds.

The alcohol compound (b) having at Jeast two hydroxyl groups in its molecule

is not specifically limited, but is preferably compounds with weight-average



pol yet hyl ene gl ycol and the |ike; polyester polyols

such as pol yethyl ene glycol adipate,
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the curing property of "the photosensitive resin
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invention is performed by feeding in such an equivalent relation that an isocyanate
group remains after the reaction. When the amount of feeding of the alcohol
compound (b) is reduced and the feeding ratio is increased, a substance derived from
the alcohol compound hardly remains in the generated isocyanate compound (A),
and as a result, generation of cracks of the photosensitive resin composition tends to
increase. Further, when the ratio of feeding is reduced, a molecular weight

increases, which tends to influence the curing property of the photosensitive resin

composition.



compound (a). Although the reaction can be perforned

W t hout a solvent, the reaction nay be perforned in a
solvent in order to | nprove. ﬂprkablllty when viscosity
of the product is high. Specific exanples of the

sol vent are ketones such as acetone, nethyl ethyl
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pyri dine, pyrrole, tiethylanine, diethylanine,
dLusyl- B NgctoadmmA ipsmdland sohentsiske asgrtohosghémpsiroleum
naphtha, hydrogenated petroleum naphtha, solvent naphtha and the like. Further, a
mixture of these solvents may be used.

The reaction temperature generally ranges from 30 to 150°C, and preferably
ranges 50 to 100°C.

The end point of the reaction may be confirmed as a decrease in an amount of
the isocyanate, for example, by IR (infrared absorption spectrum) or by back titration
with an acid after a reaction of remaining isocyanate with an excess base.

Catalysts may be added for shortening the reaction time, and either of a basic

catalyst or an acidic catalyst may be used.



such as tributyl phosphi ne, triphenyl phosphi ne and the
i ke. Exanples of the acidic catalyst are Lews acid
catal ysts such as copper naphthenate, cobalt
napht henat e, zi nc naphthenate,” tri but oxyal um num
titanium tetraisopropoxide, zirconiumtetrabutoxide,
al um num chloride, tin 2-ethyl hexanate, octyltin
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tolf dregmscat mventivinds arcemppunsklnvir ajt Iggdyapirate ring structure, which
(meth)acrylate with pentaerythritol
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xture (B) include preferably a m xture . o
COhal RkGDfor payiuagsydhthe phdtotankifivetdsiraatithé ptescrdmalyephion 1s not
di pentaerythritol penta(neth)acrylate, and .
specifically limited.  Specific examples thereof are a mixture of pentaerythritol
(meth)acrylate with pentaerythritol tetra(meth)acrylate; a mixture of one or more
polyfunctional (meth)acrylates selected from the group consisting of
dipentaerythritol penta(meth)acrylate, dipentaerythritol tetra(meth)acrylate,
dipentaerythritol tri{meth)acrylate and dipentaerythritol di(meth)acrylate, with
dipentaerythritol hexa(meth)acrylate; and a mixture of trimethylol propane

di(meth)acrylate with trimethylol propane tri(methjacrylate. Further plurality of

these mixtures may be used in combination.



specifically a mxture of pentaerythritol triacrylate
and pentaerythritol tet aacrylate is preferable. A
rati o of the polyfunctional th)acryl ate conpound
havi ng one or nore hydroxy groups in the m xture (B)
accounts for about 20 - 95% by weight in total of the
m xture (B) containing the polyfunctional
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reaction Is perfornmed by feeding in such an
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NCO group in the jsocyanate conpound. Al though the
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di i.socyanate conpound (a) and the al cohol conmpound (b)
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REL& RS dhotvB ?so@?idéféedohﬁﬁml@ (£ PeHsssYeandtOrompound (A™) with
the mixture (B) of polyfunctional (meth)acrylate compounds, and the reaction is
performed by feeding in such an equivalent relation that no isocyanate group remains
after the reaction.  Specifically, the mixture (B) of polyfunctional (meth)acrylate
compounds is fed preferably so that the OH group thereof is 1.0 - 3.0 mol, more
preferably 1.0 - 2.0 mol to 1.0 mol of the NCO group in the isocyanate compound.
Although the reaction can be performed without a solvent, it may be
performed in a solvent similar to the solvent which may be used in the reaction with

the above mentioned diisocyanate compound (a) and the alcohol compound (b)

having at least two hydroxyl groups in its molecule, or may be performed by adding



The reaction tenperature generally ranges from30 to
150C, and preferably ranges 50 to 100C. The end poi nt
of the reaction may be confi y?d as a decrease in the
anount of isocyanate, for exanple, by IR or by back
titration with an acid after a reaction of remaining
i socyanate and an excess base. For shortening the
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Zedppartoxye Rixvetel(B) oppapfunptiophieeth)agndate compounds.  Further,
the amount of the photosensitive resin in the photosensitive resin composition of the
present invention is generally about 5 - 90% by weight, preferably 10 - 86% by
weight, when the solid content of the photosensitive resin composition is set as 100%
by weight.

The photosensitive resin composition of the present invention may contain a
photopolymerization initiator (C). Examples of the photopolymerization initiator
(C) is not limited, and specifically, benzoins such as benzoin, benzoin methyl ether,

benzoin ethyl ether, benzoin propyl ether, benzoin isobutyl ether and the like;

acetophenones such as acetophenone, 2,2-diethoxy-2-phenylacetophenone, 1,1-



di et hoxyacet ophenone, 1-hydroxy cycl ohexyl phenyl
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The photosensitive resin composition of the present invention may further
contain the polymerizable compound (D). Examples of the polymerizable
compound (D) are compounds having a (meth)acryloyloxy group, compounds having
a maleimide group, (meth)acrylamide compounds, unsaturated polyesters, and the
like.

Examples of the compound having a (meth)acryloyloxy group include

(poly)ester (meth)acrylates (D-1), urethane (meth)acrylates (D-2), epoxy

(meth)acrylates (D-3), (poly)ether (meth)acrylates (D-4), alkyl (meth)acrylates or



al kyl ene (nmeth)acrylates (D-5), (meth)acryl ates having
an aromatic ring (D-6), (neth)acrylates having an
alicyclic structure (D7), ﬁrfg the |ike. Exanpl es of
t he compound having a mal ei m-de group include

nonof uncti onal aliphatic mal ei m des such as

N-n- hutyl mal ei m de, N-n- hexyl nal ei m de,

YRS iR BoR - ies EDI3Y, (artbhamslates havinglagianintorting (D-6),
propyl carbonate, N-ethyl-(2-mal ei m doethyl)carbamate
anghbdveylhick Riviag beylidyclic stronot (RED andhe fi¢-ei ni des
such as N-cycl ohexyl mal ei m de and the |ike; aliphatic
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addi tion product” of pentaerythritol, and the like.
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monof unctional (neth)acrylam des such as .

agliyl hoydimmde) hadl itredikeNriohopstappblyjmeleinide egnaesnds ohined by
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(meth)acrylamides such as acryloylmorpholine, N-isopropyl (meth)acrylamide and
the like; polyfunctional (meth)acrylamides such as methylene bis(meth)acrylamide
and the like.

Examples of the unsaturated polyester are fumarate esters such as dimethyl
fumarate, diethyl fumarate and the like; and esterification reaction products of a
polyvalent unsaturated carboxylic acid such as maleic acid, fumaric acid, and the like,
with a polyhydric alcohol.

The (poly)ester (meth)acrylate (D-1) as the compound having a
(meth)acryloyloxy group is a generic designation of (meth)acrylate having one or

more ester bonds in its main chain. Examples thereof include monofunctional
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Tiowanedmd raddhq s, Witiqroyybasie acid sayh asmelees acinfvnpe acid
23(\;/0'11?% a?xd adipic acid, phthalic acid, isophthalic acid, hexahydrophthalic acid,
tetrahydrophthalic acid, dimer acid, sebacic acid, azelaic acid, 5-
sodiumsulfoisophthalic acid, and the like, or anhydride thereof; and polyfunctional
(poly)ester (meth)acrylate such as (meth)acrylate of cyclic lactone modified
polyester diol formed with the diol hereinbefore, polybasic acid or anhydride thereof
and g-caprolactone, y-butyrolactone or d-valer+olactone.

The urethane (meth)acrylate (D-2) as the compound having a

(meth)acryloyloxy group is a generic designation of (meth)acrylate having one or



(et h)acryl oyl oxy group is a generic designation of
(meth)acrylate having one or - 17 nore urethane bond
inits main chain, and is a (neth)acrylate conmpound
obtai ned by reaction of a hydroxy conpound (D-2-A)
having at |east one (meth)acryloyloxy group with an
i socyanate conpound (D 2-B). Exanples of the hydroxy

GRAP GRS BoRd A)ithamh _Baiat ankddas (methgacrylate compound obtained by
(nct h) acryl oyl oxy group include 2-hydroxyeth

I
cemetity) atd Mydbey canfyad gRYPAY pyting pnieath pae fryqatgla@;yloyloxy
2- hydroxybutyl (neth)acryl ate, 4-hydroxyethyl
%Dm?’)'lﬁfﬁ{isa‘t}@l}late WmIPO‘llﬁ edbnet hanol
no( me acr te, h

nono( Feahplase wg@§¢nggpégé@%@ﬁgﬁ%géﬁ§§%%aikmmone
no th I '
ToeR e ot oo R RS ity oo

nme acrylate, and i ng- ' '
R ety e gr eI P G pPuRERCHRRS

rogup with c: R : 1EX i
AR i BIRRIRER I el ag el Lot socyanal e
g@(@l@%&%ﬁ%gﬁ RE, Sdl%ﬁ@%@ﬁ@é@@ol maanvheRey gk oy ANt ©]

ene 11 socy , mtXyl ene diisocyanate,

imﬁn@tgjlagxlﬁﬂ@, ﬁﬁﬂf&@@@{gbﬂéiﬁ)xﬁm@yt @hothroelatdiahd acingrakering

, ! Renyl net hane dii socyanate, naphthal ene
Jbd 506 panmte odRecH (eth)héile anyphats taving ahydyeyligoup with -
structure diisocyanates such as isophorone
diapidbeyarat e, hexamet hyl ene diisocyanate,
4, 4' -di cycl ohexyl met hane diisocyanate, hydrogenated
Xyl en&xdmplsof thvdsasyanrss SURPRE (Br3-8o 8ipAHisEOmMPNSs| ne
di i socyanate and the |ike, one or re .
slisetstenataperohias - TERHEN O 1SOS T N &'&?%WE}RQPSOCW“M’ p-xylene
pol yi socyanate sugh as trjnmerized .. at
tehisdeyanreBop A e At O HST Idg%g%g‘ggg?@-&ﬁ&m
C ounds tai ned.b r et.hanj. ' ' )
A ESEanara donpounae iy PG R, ARRRC] BRotanatc and the
npoLl . A feact | £, 4t ; :
S AR AALER0% P B 08 AL SOOI Bl
SQ6Y AN S AATRHMe, UDr ZHB)cldRY ylBR RSk [k FmBEnate, hytifgenated

:
slams manner as In the reaction of the above isocyanate
Cﬁ’m%ﬁo&y%hat@[ norbornene diisocyanate, lysine diisocyanate and the like; one
or more burette-modified forms of isocyanate monomer; polyisocyanate such as
trimerized isocyanurate of these diisocyanate compounds; polyisocyanate
compounds obtained by urcthanization reaction of diisocyanate compounds with the
above polyol compounds.
A reaction of the hydroxy compound (D-2-A) having at least one
(meth)acryloyloxy group with the isocyanate compound (D-2-B) may be performed

in the same manner as in the reaction of the above isocyanate compound (A) or

isocyanate compound (A’) with the mixture (B) of polyfunctional (meth)acrylate

compounds.



i socyanate conpound (A') with the m xture (B) of

pol yfunetional (neth)acrylate conpounds. -18- The
epoxy(nneth)aerylate (D 3) 13 t he conpound having a
(et h) acryl oyl oxy group is aébéneric desi gnation of a
(et h) acryl ate conmpound obtai ned by reacting a
conpound contai ni ng one or nore epoxy group with

( et hRE eptxlyGnahjadyyl & apasl) esthefcotripeundhpongal(meth)acryloyloxy
contai ning one or nore epoxy group include phenyl _
Giip)€ b uheritdesipaatiucdf admetiy durplats cromwudil gbiueicdpl reacting a
et her, catechol diglycidyl ether, resorcingl
dbgbywidddnteating onapdmptee Pk X groupivegh@ehagp bk peid:
conpounds such as bisphenol A epoxy resin, b[thequ

F epokyanplss af theicephewist cogtaiipg §ne 8STATC @PRGK Froup metude

oGy sey i Ay Py e el e BFOS) Gt
, .and the |ike: = hydrogenated bisphenel X
cimpomee R se PSR AGERTe bRBRRRR by SR Whpgynds such e

| . | . |
G i e Ry
%%m%ﬁﬁc?&ei‘ Q—tbgsg4—%y§fo§&[§{ﬁgyl:?—}'lglﬂ X% ﬁ@iﬁ&b’dﬂhoﬂogﬂoplmé,aad e like;

hex uor opr opane” and i ke;  hal ogenat ed bi spheno
%2@ cRRABPONPEIS 0B iR y &8 mpbiR¥istet &chirsgHneted bisphepoxyepoxy
resi

, brom nated bi Sphenol F epoxy resin; alicyclic .
dtgh Mgidebden gt BispEawpB epebsy esiahh o ganetedvdspherm] S epoxy resin,
di met hanol di gl ycidyl ether conpound and the |iKke;
adpb pip adrhpodidg g by dhy eneted €52-bistipbdiaxypbeer)-dd »1,3,3,3-

1, 6- hexanedi ol diglycidyl ether, 1,4-butanediol
dieghﬂrmrdyliopetdmﬂ,th@liléﬁ; hyloesiatest Kisrhiengl oye ceypowdp gpeh as
and the |ike; polysulfide diglycidyl eth compounds. . .
SuemingtedJusnhsnk A §Roxy l'ﬁwycf?fa%nyatféf%é?he&ﬂg“r ERRRY PR, dticyctic
phenol novol ac epoxy resin, .cresol ..noyol . XV -

Kegb iy T poRaP Bk AR Ay Pl e RSB R 0 RRPRY ! other

di cycl opent adi.ene .phenol,. WA Pk I ol
BB AU DR S8F blnpo R AR 3P ReRnedio
skel et.0 ont.al piNg; idAhfer kRS YISLHIGI i EPEaYY eth
FEE G e fR PR BRI e (R REUELATRBRIRY, her
g&?adofﬁé ﬂk@,gjg}(ﬁ}ilfﬁ% ki 86Lil NGt RoppEMALRch SORT putfidegligyeidyl

nore e y group and (nmeth)acrylic acid to
CanMent it ake; HRa novolaceidiytresin.cresol novolac epoxy resin,
tris(hydroxyphenyl) methane epoxy resin, dicyclopentadiene phenol epoxy resin,
biphenol epoxy resin, bisphenol A novolac epoxy resin, naphthalene skeleton
containing epoxy resin, heterocyclic epoxy resin and the like.

The epoxy (meth)acrylate (D-3) can be obtained by subjecting the compound
containing one or more epoxy group and (meth)acrylic acid to conventional reaction
condition.

The (poly)ether (meth)acrylate (D-4) as the compound having a

(meth)acryloyloxy group is a generic designation of (meth)acrylate having one or

more ether bond in its main chain. Examples thereof include: monofunctional



The (poly)ether (neth)acrylate (D-4) as the conpound
having a (neth)acryloyloxy group is a generic

desi gnati on of (neth)acrylag?ghaving one or nore

ether bond in its main chain.” Exanpl es thereof

i ncl ude: nonofunetional - 19 (poly)ether

(met h)acryl ates such as but oxyet hyl Sneth)acrylape,
lipetlg)estter (methydcedges gich eobutprmeethyldoefhagrelate, butoxytriethylene
;ﬁichlorohydrin nodi fi ed butyl (nethzacrylate,

ixopt (regbleee. srichtonghydrinenddifed ytxk @ctagylibkyet hyl
(meth)acrylate, ethyl carbito

sheisegEeRyPCichal sonyTare R
it idnony i e e e B Gty P B L GG Aot B

g%n%:g@%cﬁ%lg Ce;agflllfi glﬁeglzikeg gl:%r%a? gw(gﬁf;&gﬁ%t%gﬁ%l'ylates such as polyethylene
%13%%5 %l g@p%c}rﬁﬁt%, pd} 1'?&@@1??@2?5]%@[%@%&%@, pollybutyiene glycol

ate an pol yf'unCti ona

@ﬁ@&éﬂb@&&}ﬁké}?sg@@@me&g@eﬁe@moe BRHRIBSTYhicenachdiand

pol yval ent ydroxy conpounds such as a copol yner of
gloRyh et ne (e andians dpylentonXindth)adylicaibhnyimi yafent
propyl ene gl ycol and tetrahydrofuran, hydrocarbon
petxalysonfhoundsexamy ecoppbinyirsdpthyhmegikideahd propylene oxide, a
hydr ogenat ed pol yi soprene gl ycol, pol ybutadi ene
ghydymeantiphydeogget edd potapbdroddrahedigicgden polyals, fie

i ke; di(neth)acrylate of diol in which on? o[ nor.e
PEREDlst DRysPPiEneebes], Axkneastedmaitapecnsalye), nePGHAdEHE
OBt B PS5 sSSP e ot
di h)acryl ate of bisphenaol s ch [ en: -
3t SRR GG GoRenich R RaRg il 45 dndRnE RSP Ghe oxice,
[ Cl, f , ' ! : -
DTSR 5480 DYoL POROSL Sl eRIEAR A s

Wﬁiﬁe&fﬁ@h@ﬁ)ﬂ-ﬁ%%@ BlspSRenol SR8 as bidphendI A, bisphenol F, bisphenol

acrylate of triol obtained by addi ng one or

LA xQfc BYEGHiEEdi(aENRcr ANRRIUNSogeehedas sptichylk et as

oxi dé, propyl ene oxi de and butyl ene oxide to one nole
Hydtodenmbdisphenpl ApRyteogmagiiyishohql Iybpdrogerdied tosphenol S;
tri(meth)acrylate of triol in which one or nore nole .
ofiomeycdii or eifineth)aoytplowd tic whkeizs et dddingranesx inthes mole of cyclic
propyl ene oxide and butyl ene oxide is added to one

reiies comppenst weh s pthyieae ogidc, RIPPYEREHYT BIdUEYaReoxide to one

ol yfuncti onal oly)ether (neth)acryl ates such as. . ..
gmpl% of gimethylol pr(oganeygr glycerol;( mono-), 3i— o tﬁa(mcth)acry(z]ite of triol in

which one or more mole of ¢yelic ether compound such as ethylene oxide, propylene
oxide and butylene oxide is added to one mole of pentaerythritol or
ditrimethylolpropane; polyfunctional (poly)ether {meth)acrylates such as tri- to
hexafunctional (meth)acrylate of hexaol in which one or more mole of cyclic ether
compound such as ethylene oxide, propylene oxide and butylene oxide is added to

one mole of dipentaerythritol.



hexaf unctional (neth)acrylate of hexaol in which one

or nore nole of cyclic ether conpound such as

et hyl ene oxi de, propyl ene o %ge and butyl ene oxide is
added to one nole of dipentagrythritol. -20- The

al kyl (meth)acrylate or al kylene (neth)acrylate (D 5)
as a conpound having a (meth)acryl oyl oxy group is a
gener Tge degi @nat)aanlaaf oralistiem (ghth)ehralare @-kyds 2 compound
(meth)acrylate which may be substituted with a hal ogen
abeiny angkd)adnyidyloxy krogp oup genosic dasipnativoindd s& h@hhd@lllkﬁlkyi
(nmeth)acrylate which may be substituted MApg 8 g
gnetin@ngaerhgiumay h¢ suhstinged wh aprlogen Hepewd/qr fiyfirpggl eroup,
nonof uncti onal _ (nct h) acr%jates such as

(orreforf)ngbecycpl@trealkyls(g@g})@qly H;e\ﬂxfflégp%bgtsgbsti&g&/}mth a halogen
g?@;;;qg,g@;im qugo%gf%wgggé eyl ate. antidieahi ke:
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cane net h)acryl ate and the |1 ke; nono-

Qﬁqme@ﬁ}a&(ﬁ% h?@&ﬁtﬂrﬁ@ﬁcﬂ&hﬁﬂ{eﬂ@@bxﬂhyaﬂlﬁshcadaﬁﬂh@il dieneth)aaylate,
tétraol and hexao such as

ﬁﬁﬂﬁéfﬁﬁﬁﬁi}/k@ﬁlﬁh@hﬁcrﬁmé Jembihati Prateediol di(meth)acrylate, 1,9-
trl(net )acrylate of trimethylol propane (hereinafter
"onhyddidlslifustidaaylate, { d0adecauslia Mme@ﬁa(fr@}ate and the like; mono- or
pol yfuncti onal %rouF such as di -

to

goty(nethyanrglates ychgq eécqhol Qléﬂhﬂs ﬁ’é?ih eg@?lyqngﬁigxwl such as

I I -
g‘e%;gg\%g}})mn}?lg& ds%%ﬁ ?tcp(bll %}? #ﬁc j?tﬁ Iog rgn%‘aylolpropane
g:hg{glpggttﬁ{] | plﬁ ggc?dgq% a tg{%ﬂ dgs?g}%p%] g or e po tfngcg]togé%&[)ﬁ(;g 9}0?1 as di-,
a hydr ox

(thle,ttﬁt)'(% C%/tw)%fl%n&mfﬁﬂ@/%}’%%y& %}égfn%?ﬁe&%l)g’éélcorf ycex ol, mono- or

4-
qé%((%; %@X a)t(é %&@Ia@ a‘int}ﬂa?ﬁ%(ﬁnlgtalﬂgp(?}?ﬁrééth)'ﬁ&gla-{ggf .
CR/IPARLA 82{3?8 pdng, dhd &R Y ﬁﬂzﬁh@d’l R¥Yatg bOUPchidergthritol;, and

generic i'gnation of (neth)acrylate having an
%ﬂ%@ﬁ)tab@laﬁés%ntdimhﬁ 8 hyaioRyChaip, soch a5 déydhuaiylethyl (methjacrylate,

anpl es thereof include nonofunctional
(PBydoagsyhatestisuahlass 4ftydmpybitybtmgthisepizie and hehixgl
The (meth)acrylate having an aromatic ring (D-6) as a compound having a

(meth)acryloyloxy group is a generic designation of (meth)acrylate having an
aromatic ring in its main chain or side chain. Examples thereof include
monofunctional (meth)acrylates such as phenyl (meth)acrylate, benzyl
(meth)acrylate and the like; and di(meth)acrylates such as bisphenol A
di(meth)acrylate, bisphenol F di{meth)acrylate and the like.

The (meth)acrylate having alicyclic structure (D-7) as a compound having a

(meth)acryloyloxy group is a generic designation of (meth)acrylate having an



(meth)acrylate and the like; and di(nmeth)acrylates
such as bi sphenol A di(nmeth)acrylate, bisphenol F

di (nmeth)acrylate and the |like. The (neth)acryl ate
having alicyclic structure (%i7) as a conpound havi ng
a (meth)acryloyloxy group is a generic designation of
(nmeth)acrylate having an -21- alicyclic structure
WhEE N c TRYcGRAVIBLINMAN cOMYEaN oXlygen aibmeorni tirograrian.oma
as ‘a constituent unit, inits main chain or side
¢h@itiuenEANPh &S ntahveetaof or shtd ddin.  aoflesdherenianclude
(meth)acryl ate having an alicyclic structure sucr
eyelotmesiyhal (mmmm@wmng an @K@}I’Cd)lﬁéﬁtl‘}tplc such as cye Ohexyl
(et h)acrylate, isoborn neth acr Iat%

dinegrddcoypetst Wpe@%flﬁstb{ﬂﬁw Cﬁ%és%hﬁ’an faeih)genylate,

di (nmet h)acryl ate of hyd
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W%?ﬁ%ih algtiq%rt g mﬁ[?@gwﬁzﬁgs ldy anazh M‘fd étﬁlcture such as

anoxgenaom etc. in the

cfféct&:&esggﬁllgthﬁgoé tdg%nr ﬁp%zgléfe)’eind(tﬁghﬁé %ﬁﬁ%h@t(ﬁhem)&trylate

ol ymeri zabl e conmpound (D)

% g%&a SoRt anadhd Ardchee sphatsaserfsiftiy enetemirylate and
conposi ti the present invention are, in addition

tige i@ above described conpounds, poly(neth)acryl

pol ymer (nmeth)acrylate such as reaction products of

(et hsemplatos traloyymeerizahis aginpoiay (DX weich ey byicapigineg in the
reaction products of glycidyl (neth)acrylate polymer
hotdseed fnyaesiylconpagiien 01{ ﬁvrgsa@rlwcaﬁlén aal W&lt’a‘w to the

am no group such di th
taaj)I@;/((: ﬁg;std lbf;fﬁiog?ﬁg@gé%@:ﬁ?ﬁ% E{Q’ﬁé‘tﬂﬁ’; l)ﬂfr%ﬂggg%@%r gla
e
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9?%{1 ?ggaéh éu%l‘? 94 gmfért@@%ﬁﬁ%et‘g{gf d?néﬂ'i‘)%cry}ate and the like;

eS| n conposition obtained by reacting

e R C e
(1L, PhaGhatk AR 1ROHR pundHox @Yk Hetouspdyhitidianst (meth)acrylate;
melamine (meth)acrylate, and the like.  Further, a compound having
copolymerizable property with the photosensitive resin composition obtained by
reacting the isocyanate compound (A) or the isocyanate compound (A’) with the
mixture (B) of polyfunctional (meth)acrylate compounds, may be used without
specific limitation.

Preferable polymerizable compounds (D) used in the photosensitive resin
composition of the present invention for curing after spreading on the film include: a

mixture of pentaerythritol tri(meth)acrylate with pentaerythritol tetraacrylate; a

mixture of dipentaerythritol penta(meth)acrylate, dipentaerythritol



specific limtation. Preferable polynerizable
conpounds (D) used in the photosensitive resin
conposition of the present invention for curing after
spreading on the filminclud& a mxture of
pentaerythritol ti(meth)acrylate with pentaerythritol
tetraacrylate; a mxture of dipentaerythritol
pentaéipich) aer dipatieryttiipe ni(aetlyadiylataodr digdiaerythritol
tetra(neth)acryl ate, dipentaerythritol _
ti(inethsdrylatryitadipcurengibpérithesayretnperylate, a mixture of

di (meth)acrylate with dipentaerythritol )
paxethpeliypiseliGregh ag yista b SBethylomroRang i Grssapaie, and
di (meth)acrylate with trinethyl ol propane

thel§st h)acryl ate, and the like. In the photosensitive
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trime propane di {neth)acrylate, di(neth)acryl ate
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glyco di (nmet h)acryl ate, dicycl opent anyl

dli (frooeit ) Brakeyd fateo peritylgHinekiaydeak ol vadat¢ mel yefadengl By ]

pol ypropyl ene glycol di(neth)acrylate, ethylene oxide
inaicth)ed yhits dhvenloberanyd id((mm;caahyaw, Aoehexapieel shfencshopgylate,
nodi fied trimethyl ol propane ti (neth)acrylate,
eohprenydensal el disaetasayipenstideys aride modlf%d%lsphmi A

tetra(neth)acrylate,, tri t h ryl oxyet hyl i

S e e ohidertaE R EYEbERE Lt et
resin composit.i.on of the .present inv i.on contains

€196 %F‘%r‘?"‘% GF‘gp%fg?ﬁsg‘f}HgOl ?%}a?mf’ B ac‘Pgaﬂteé nt thereof is
r.eferabl . Q. - Q0% Lght, specifically

E&lg{ e?@Eﬁ%’ﬂ%@%mylégoqyaﬁ‘gg%eﬁlb@t¥1&e“?la‘ht to 100% by
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the i socyanate conpound (A) or the isocyanate

E%@@?ﬂ;iﬂl@ri%ia cohpdunti B, Th bdiftént (Rredtfis peforibipabowrial- 2000%
me

acryl ate conpounds.

by weight, specifically preferably about 50 - 1000% by weight to 100% by weight of
the resin composition obtained by reacting the isocyanate compound (A) or the
isocyanate compound (A") with the mixture (B) of polyfunctional (meth)acrylate
compounds.

The photosensitive resin composition of the present invention can contain
appropriately, depending on use, unreactive compounds, inorganic fillers, organic
fillers, silane coupling agents, tackifiers, antifoaming agents, leveling agents,

plasticizers, antioxidants, ultraviolet absorbers, fire retardants, pigments, dyes and

the like.



The photosensitive resin conposition of the present
invention can contain appropriately, depending on

use, unreactive conpounds, iporganic fillers, organic
fillers, silane coupling agég%é, tackifiers,

antifoam ng agents, |eveling agents, plasticizers,
antioxidants, ultraviolet absorbers, fire retardants,

Pi gMeNhSun@igise andpoinidds hildwe reaciBe ofTiva-rgartadigiideor solid
compound is a low reactive or non-reactive |liquid or
stipéidcradrirgoneor ommpés (nethasryleteapll eopolyraemyraspyratdiquid
al kyl copol ymer, epoxy resin, liquid ol ybut adi ene,
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petrol eumresin, rosin.resin fluorine.oligoner .
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hielrex Y I TOmedinaranit tillets, g fiowposdnrdep surpas ¢ baloggn afom,
met hod of adding a silane coupling agent, titanate )
@puUpy krgpageinixy! giowmand thiclogrphp Ag) bagatiarteg by @ grealed of adding
coupling agent and the like, and reacting w.th the .
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I ncl ude benzoguanam n resin,.?iéicone resin,
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sensitive r sition of the present

i 19&?15‘&%@% fBY, FRb&Fon REM, £ABY eDliydaas/bY, firavinesindepoxy
comonly used tackifiers, antifoam ng agents,

| evial iifdthaRORRINS polpIn@igt k@iizaidthe fike.i oxi dant s,
ul travi ol et absorbers, fire retardants,

The photosensitive resin composition of the present invention may contain
any conventionally known and commonly used tackifiers, antifoaming agents,
leveling agents, plasticizers, antioxidants, ultraviolet absorbers, fire retardants,
pigments and dyes can be contained without limitation, if they do not deteriorate
curability and characteristic properties of the photosensitive resin composition.

The photosensitive resin composition of the present invention can be obtained

by mixing the respective components hereinabove described, and orders and methods

of mixing are not specifically limited.



pi gmrents and dyes can be contained without limtation,

if they do not deteriorate curability and
characteristic properties of,}he photosensitive resin
conposition. The photosensii% e resin conposition of

the present invention can be obtained by mxing the
respecti ve conponents herei nabove descri bed, and .

or der althouihntae plortssenaifivertesimegpnapositivoto! §papesentiavention is not
limted. -24- Although the photosensitive resin. .
spevplded ly irepuitod tq brntgin @sehvent, Hvegithegised aftgrgtilution in an organic

specifically required to contain a solvent, it nag b
gelventafor exargp Pt aIes BRChs raft il KGnG e ineftig} iSobuty! ketone,
exanpl e, ketones such as t hyl ethyl ketone, and

et pIeNPis st 4 iRt and oot peTaigap Tl dehqn e o

ggr?}e%tg,ﬁglglﬁlge g{é&?}{%ﬁgg tqﬁ%}ﬁ b ﬁ%[v%n stcioa%(llnjp%x[ l Q& rf?f&lss%%ﬁg the

yiene, an er solvents

gﬁoc,Qk%hg§gg%%gﬁ%%g§§plving the photosensitive resin

onposition.” hotosensi tive resin conposition of
the preseiiodAVanE M &RAMRRIonRIkITREIAER VM ion can be

irradiating ultraviolet I'ight or visible |ight having

%}éﬁa{@ﬁ@& By afadlBfg ultrDASeNBaht or GisibaCt g Gaing gy cleagth of 180

and the cured material thereof is enconpassed by the

Prses ent, i.bmeeng bangy favaaml ths cofed msainl deraff iy @lcompassof by the

the active energy ray are | ow pressure nercury vapor
Ipaespnt ithvaiiepr essure nmercury vapor |anp, extra high
pressure nercury |anp, netal halide | anp, chem ca

| anp, Estmples pf @murua;(f];'piemqfuh@a@t@ﬁ GRCIRH FRY, are gEiPRRSFure

| anp, short are | anp, heIiun}cadni¥n1Iaser .argon ]
Inagy ey VaRei [WBP: [HEEFEsSure gleasury VaRr XA Bigh F885.Smﬁ1‘8°1 cury
hot osensi ti.ve resin conpositjion,.of .the present

TiRor B0 456 SLgaiabaa . Rack ey AyeRoEES Repen e
preparation

FeFgEs mw{n@? g%ltl?mg, }F)egin%gﬁ&%dierﬁuﬁl 18t ia?%dmgse%,io%gfmggaser,

a an adhesi on

%gﬂ?ﬁkMgm%P%ehﬂg’ metal s such as aluminum iron and
copper; ’plastics such as vinyl chloride, acryl,

pol ycahp ?H&B&msi@i% y&uhYdgpRitidnesrerhiiah@tr®ention can be used as a
pol yet hyl ene, pol ypropyl ene, and the like; ceramcs

&t e, S aifaceWROshBatiddr dgehi, BBinglanarslasanchatérzdra mdhieng
filmcontaining the cured nmaterial of the
material, a laminate, an adhesion bond, an adhesive for ink, metals such as aluminum,
iron and copper; plastics such as vinyl chloride, acryl, polycarbonate, polyethylene
terephthalate, polyethylene, polypropylene, and the like; ceramics such as glass;
woods; printing paper; and fiber, The film containing the cured material of the
photosensitive resin composition of the present invention is also encompassed by the
present invention.
Specifically, it is used in the field of ink such as planographic and typographic

ink, flexographic ink, gravure ink, screen ink and the like, a field of varnish, a field

of paper coating agent, the field of coating material for woodcraft, coating material

or printing ink for beverage can, coating agent for soft packaging film, printing ink



phot osensitive resin conposition of the present
invention is also enconpassed by the present

i nvention. Specifically, dif used in the field of
i nk such as pl anographic an ypogr aphic i nk,

fl exographic ink, gravure ink, screen ink and the
like, a field of varnish, a field of paper coatin
agaditesion bend, itedrohabpareoavitigg sgenefor dlerhalrfilwe odatag tnk,
coating material or printing ink for beverage can,
edlztsiviegadhgeinn bt OIS@*ItCalpﬁilqk SOAtHG APKM  printing i nk
-25- or adhesi on bond, grnal paper, .coatin

for tTcdle R gpmapsioh AL @kescntawf‘@gpw usa@ gotegein

bond or optical .fjber.coati

COMpORIT bR OBRe H@C? viscenty ?r}ﬁl}%%f NP hoh sy 100
f
SE8) FrraSpBRRIT N b b SRebER 9P rbBET Rl Hion

nﬁlaﬁ%étecﬂe Be %TEXJ?l?g 1\é' ?c%‘{%g%gﬁ% % 1%? Gnd E%ﬁe Relwat® absorption

ti'me of curing is

?ﬁl@ésﬁéﬁ 65}814 E58d nARGafis éﬁéf@ra@fy WNgdelr @Rsor ption

neasure of the cured material is preferably

2. 0% Wco'aﬁﬁémeﬁ\o@%tﬂd}goﬁeﬂi@w@)aﬁﬁg hwat foropeicdlidies using the
coating agent for optical discs using the resin

GeRPOGhpdsttionaff threpme femhtiomisewot oited, st film tHickmesseahp be

if filmthickness can be made to 50 - 100 pm

Rigictid 6aF 160 am. nFraeichlonstiag methods al@xﬁm@mnpia, &P coat

coat nethod, a 2P nethod, a roll coat nmeth 3

soateash 2 3P mwthwg arrell isodl ragiBod, HecIcER @rmtgagnl@@thefi ae rhgééw

of about 400 nmis used for re%% d or ,witl E ¢
the ndice biefichel 9 hF9h achsh Jobise legﬁﬂé{%wmla in the nex

L 1?%?1 rln(g{ Itng %]g 1%{% 0(611321]- glﬂ%c 8 trgasm Qti ust Q‘QP & g? 2@1 in the
t.h 0
s R S s érrac???n/o im0t
di sc 'Fﬁit éfclhl hO8bti D isC B 8 JTBERI h@ntbaYgeredbld Bshstruction of

uItraV|o ray-curing type resin conposition is

(%9@&1@5 H;%@l%l‘@f‘th%@@l édriﬁétgﬁiltl &@ﬁt}@fulﬁaﬁﬁ@ﬁﬁiwgu Hh@hpe resin
d/ or reproducing |ight. MPLES The present

'cﬁﬁﬁﬁh‘tl@ﬁ\ isMonktrigexpihaiinadenreide of pecidincagityntpr reproducing
exanpl es,

light.

EXAMPLES

The present invention will be explained more specifically by examples,
however the present invention is not limited to the following examples. Molecular
weight is weight-average molecular weight, and is measured by GPC (gel-
permeation chromatography).
Example 1

In a reactor vessel equipped with a reflux condenser, a stirrer, a thermometer

and a thermoregulator, Takelac U-24 10T (Mitsui Takeda Chemicals Inc., poly-1,4-



however the present invention is not |imted to the
foll ow ng exanpl es. Ml ecular weight is

wei ght - aver age nol ecul ar weight, and is nmeasured by
GPC (gel - perneation chromatography). Exanple | In a
react or vessel equipped with a reflux condenser, a
stirrer, a thernoneter and a thernoregul ator, Takel ac
buRdediol@BiaM, hsdiox flaicedavdhe il £ e KIQidg) (B0t g O Q.20
but anedi ol adi pate, hydroxyl group value 114.8
K@) al@izoﬂaogqne(cdjaocxmnaterfﬁa& gt Vap drngl eqriyalent) were
i sophor one diisocyanate

C te (44.5 gﬁg:gﬁo 0.4 nol ,
eddrdv andsiengtedialr B Cagrit dhe gmirnt ehbfétreagheddea thasrsticat yibue
e D HEERe S BBt A Phcet
BB A SRk S8 DO DR e
i but vIEi i |l Q.. . L i zat |
T
%e IUBQB@% cSa‘ﬂH?ﬂeH‘.e da AixEE U1 ? ; Q. ) mbQiuidhi@n) aol

equi valent) o pentaerythrito iacryl ate and

ReRLASIY i@ alcaintidra R0l i XdcR@ate nixing paio] sartyby
wei ght: 65/ 35, hydroxyl group equivalent: 458.9 Eq)

wassglt e6h/ by, hetilvok dil grgup tquindlentt #F%ee Eqpang fediby dovidieg if ioto three
the inner tenperature not to exceed 70C. After

folns Bhirdg fohée iaddtdnipmatutehet teacttdWas Adtmttinmhed: e
70C, and the end point of the reaction was set when
taiditionrtheraactain whecaioved NGO ¢ candrbeicndp@ntaftig raagtin was

Gy TR Opis PEVE SR Rk ar’ O AR iy oeined

ERROIBID CFHV G LU LN SGRORaT el et WAL B ghamnd Mw
ti 1:h d

Enei e gtd: By Csrenls PRRIR Feesin cal 0., La.,

I t4 anmet hyl ene gl ycol, hydroxyl group value 127.9
wcg% (87.7 g) (OH 0.2 nol equivalent) and

| sophey pR& [ L8QEYRNRIEd (Ath- Drefhx EdNdGhsed, AstivBdr, a thermometer
equi val ent) were added, and reacted at 80C, until the

Gafkemdrmefe i Pachesd (Hodagdyaaticatic dlo.,Mad Upolpetramethylene
rg?}jac((:)tl,lhr;groxyi group value 127.9 mgKOH/g) (87.7 g) (OH: 0.2 mol equivalent)
and isophorone diisocyanate (44.5 g) (NCO: 0.4 mol equivalent) were added, and
reacted at 80°C, until the content of NCO reached to a theoretical value by reacting
with the OH group. Subsequently, inner temperature was reduced to 50°C, then 4-
methoxyphenol (0.117 g) as the polymerization inhibitor and dibutyltin dilaurate
(0.117 g) as the urethanization reaction catalyst were added, and stirred to be
uniformly combined. A mixture (101.0 g) (OH: 0.22 mol equivalent) of
pentaerythritol triacrylate and pentaerythritol tetraacrylate (mixing ratio, parts by
weight: 65/35, hydroxyl group equivalent: 458.9 Eq) was fed by dividing it into three

parts in order for the inner temperature not to exceed 70°C.  After finishing the



with the OH group. Subsequently, inner tenperature was

reduced to 50C, then 4- nethoxyphenol (0.117 g) as the

pol ynmeri zati on i nhibitor an ,ﬂlbutyltln di |l aurate

(0.117 g) as the urethanizatfon reacti on catalyst were

added, and stirred to be wuniformy conbined. A

m xture (101.0 g) (OH 0.22 nol equival ent) of

RENt &SN Rabilddl wis doad nyddadt §0AT\Chng elnd @ﬂrgpﬁﬂtmif m;:l reaction was

tetraaerylate (mxing ratio, parts bg 65/ 35,

bytcivtmxythe gmoer obtheiabayeNEO BBehed tEQ) Ymer sIC$Sed Tﬂs\y thus obtained

dividing it into three parts in order for the i e

photpemaitive eesirofC-2 bhaskdswdity 8E9 PAStELYIG HFOME 698 and Mw

-27- addition, the reaction was continued at 70C, and
%8@}@10@&1% bpOPCheoRexter BrPaad 8@t when t he

conte of the above NCO reached to 0.1%or |ess. The

@%E@P ai ned photosensitive resin (CG2) had

visc OlS)( %ﬁéﬁ% gcd;s q%j%&%cy RSin% 1%&\9}!@&11%51’1869 Qi@tm%pql tMﬁYmo‘metel

7 800 conversion 1o pal ystyrene).

il gme%ngrelgﬂla?m re @1%5 951nﬁ&ﬁﬁ%%@§€ﬂtéanﬁfcﬁl¥\’f&rﬂm?a { 1?(1&1‘éﬁabelow

enser irrer nmet er

u , I kN GRjoesant d4b R€O: 0.4
{BEEEPLORShE ol ) shpamnd eppesgul thypr

%'eﬁﬁ'ﬁ'v@i‘@ﬁt)) vz d e phanengediitionec yiatiatie doﬁté1160‘@l)l€@l\i@ﬁlhed
. equi val ent) were added, and reacted at 90C,

u@ta ltiﬁcotdﬂt&amﬂlieécm reaftinNGOtl tachid groupo Subdeqoensh ower

val ue by reacting with the OH group. Subsequently,
itanperatusnper @tiured tha§° e ,etbl@x:%m@ltl@xsgl@mi (08 g) as the

4- met hoxyphenol (0. 088 as the g@g ri za
inohinsirizeiion wbﬁmoylctlbuiyléllmdal@waf@e(o(@@ ghgsigation reaction

BRIy 8 e
t dt form
s | 2{5 ?P }?@28}}&1%%&18@% t) 11-8?; ube g()i\é)r%ﬂ{% Zl(ZJHQc]'l e%uﬁ)aient)

o Itp%gtra 15&1 ﬁgle} [ Qﬁpe %r%ﬁlglgh@}gjxto{]t%gﬁ%@Fﬁég?lgﬁgé Reel Pakts by

tqﬁé‘i@’ta}iﬁ@g hgﬂ?cﬁcyg F\gﬂ% ﬁ@?al 8 4By o qy Wdk Rl Byt dikidi9z it into three

part the inner tenperature not to

s & or@@Chor A i8herftbRbSRIGINSE ex@Rdi7Dt@N, Afthefinishing the
reacti on was continued at 70C, and the end poi nt of

thiQitlonagkirenrtivAvas seitintéat 107€, awhthernd pbint hethaleacgon was
NCO reached to 0.1%or |ess. The thus obtai ned )
set when the content of the above NCO reached to 0.1% or less.  The thus obtained
photosensitive resin (C-3) had viscosity 14.0 Pa-s (E type viscometer, 25°C) and Mw

= 3,500 (measured by GPC, conversion to polystyrene).

0 —0 OH
/"H X F{'J g
HO o 0

Example 4



photosensitive resin (C3) had viscosity 14.0 Pas (E
type visconeter, 25C) and Mv = 3,500 (neasured by

GPC, conversion to polystyrepne). Ox:i-' H H Exanple 4
-28- In a reactor vessel equipped with a refl ux
condenser, a stirrer, a thernoneter and a

t hernoregul ator, a diol conpound represented by the
formijya, &gc)tof‘@é's@él @Q@Epm w(tB2.r8Mg) cop@ehses) adtinot, a themnometu
equi val ent) and i sophorone diisocyanate éq? g

Anda tiBhoegulaia) ediv) cyependdeedenaddyriea @@138(3 b@@nbckow
until the content of NCO reached to a theoreti aN
(30.81g) ByHr @datdl nguiwlicht)tah@?@hﬁg@@ﬁﬁbwo%@ §%ﬁtgg§ CO: 038
i nner tenperature was reduced to 50

#aotetbioxlyph e added 168 ;ggctcgisattQHeC %18 9}?&0}“’[’8‘( pfNCO reached
i nhibitor, dibutyltin dilayr ﬁ ER%Q t{){?cr
?eé gﬂg@rﬂt@eﬂwafw trYelée%*i"@nWlﬂb@F @%’touand Y ut"dRone)

as e rea
Sempeadia 6 wftsﬁh%&?%%% Sl YR RS 038 )
&D%w vﬁmlynhhbat%éedﬁﬁhi‘%ﬁh*r LiClic ] é%;?‘“;'u%?“édmﬁ“;’ﬁﬁf;‘“‘"“
C&UI B&ai} s (?Yblg%(‘@ BQS‘ 2. 56?)/ RB%he RYSTRWlvedf @R added, and

d by dividing it into

tRLEE 1o BRdiBrinly ShiHBhcd O A hliRukdY2OL Ot MPEY: At4dreolrugiviatent)
exceedO 70C. After finishing the addition, the

r gehia MRS EaYianued piiﬁa%@ﬁmtanduad’meyleﬂ@drrp:onmat@g parts by
the reaction was set when the content of the above

NGO:lite as/Bethyded] Ehdupreqhigsient: $h%9 By &vas hedahshdigiding it into three
phot osensitive resin (C4) had viscosit

tpapte iivbsleofoe tler inn@SGppenathrapet te cpcegdFOT a%ﬂ?’e@“%l}}“ g the
GPC, conversion to polysty

(@gilltwmmg@t@n S SORERSE O $Q?5%§1éfgé?$aﬁ Bk GO Eaon beas
re

]E q%w%} gvg%pg{ég}e (gf tgg1 aﬁ?t{ﬂler r@%%«%};}%g] (gP%e Oéﬁ%Sé dagge @ﬁs obtained
Qrnmu el o
AT waﬁfﬂa‘@?ﬁﬂ%ﬂ e 2B e a5 g M

un?ﬁoaglﬁlgasg%eﬁir@ ?fj }@ggﬁggs@p&ey,eaa ed at 9OC
HOHZC———l ) I ~1m, CHZOI;I (2)
Example 5

In a reactor vessel equipped with a reflux condenser, a stirrer, a thermometer
and a thermoregulator, a diol compound represented by the formula (3) hercinbelow
(43.7 g) (OH: 0.4 mol equivalent) and isophorone diisocyanate (88.9 g) (NCO: 0.8
mol equivalent) were added, and reacted at 90°C, until the content of NCO reached
1o a theoretical value by reacting with the OH group. Subsequently, inner
temperature was reduced to 50°C, then 4-methoxyphenol (0.167 g) as the

polymerization inhibitor, dibutyltin ditaurate (0.167 g) as the urethanization reaction



to a theoretical value by reacting with the OH group
Subsequently, inner tenperature was reduced to 50C,

t hen 4-met hoxyphenol (0.167 as the polynerization
inhibitor, dibutyltin dilaurate (0.167 g) as the

ur et hani zation reaction -29- catalyst and MEK
(2-butanone) (83.6 g) as the reaction solvent were
astdied, andrMEKs(fhhuﬁa&ntnb)dSbé gk fleredopion @ﬂhﬁﬁt@@er@ Added and

m xture (201.9 g) (OH 0.44 ol eq U|valent&
p@m@cht@rkgﬂmmﬂotmly qomtaeady | dt @iewg (Beh? gbtQny 6}01 equwalent)

tetraacrylate (mxing ratio, parts by _wei

65/ 3
9§ BerEsaEy ¥t 1@% {ripcey gt‘,e\;laﬁ pitact, 1%18“@ tggﬁac%e grgyd:ntYI at10, pa1 ts by
S'@}% 4 Ir% gygl%%%?lt %Qé@e( g%ga? 2414 82? Eéf \%%ﬁ %8&)9{}#\8@1& & ihto three

SR T o GeRGRs Rl BT GRS Rer B e
8@?1“81? Q§gl GI\I%%I{ \%g_&&?}?in{l&i Q?bg/@ oz{ﬂé t§§ élhd Igjn&t (;mhlél Cactlon was

otosensitive resin Vi scosity
:(L,éc whdndfie &(Elt&}f RE thH 246 PERICES readR@ho ANY, Mess 31?1QQ@us obtained
measur ed C, conversion to polystyrene). O DC

ﬁ)ﬁ%tosé‘@t@‘ks@( anBh Badbvikebsay Nl €200y (Evess elsc@fittep pEW) and Mw
a reflux condenser, a stirrer, a thernoneter and

&I,O@T (gae@el ay @PC, é@ﬂ*ﬁirh@:x;cp;htémjne(uﬁ) 067 g) as the
pol ymeri zation inhibitor and dibutyltin dilaurate
(0.067 g) as the urethanization reaction catal yst were

added, [ t e uniformy conbined. A
m xture (194- ( 0.22 mol  equi Vi@ ent) of
pent aer y{diri quq e and pentaerythritol

tetraacrylate (m xi ng ratio, parts by weight: 65/35,
dro group equivalent: 458.9 Eq) was added, and
mip r tenperature was set at 50C. Subsequently

TPA %gﬁ%( ggsﬁtelh luga%%d V\g'l!hl asigﬁ%? (%d%né& z{r%g‘geraa th)e1momete1

conpo I SOCY anura eri

(am:ég thean%le tcnegr1 9{%)%{[35%1]1‘{‘%0@73?) J?thbé/lkxﬂeﬂgatioﬁl ihiftb@or

e part In br e | nne tenperature not to

ex8 a8t QC Al Et%r(O.f()b‘ﬂ P 1RE ufdigandRE bl FQ@Rtiol BRallg&3edrt added,
was

and stirred to be uniformly combined. A mixture (101.0 g) (OH: 0.22 mol

equivalent) of pentaerythritol triacrylate and pentaerythritol tetraacrylate (mixing
ratio, parts by weight: 65/35, hydroxyl group equivalent: 458.9 Eq) was added, and
the inner temperature was set at 50°C.  Subsequently, TPA-100 (hexamethylene
diisocyanate trimer: a compound containing an isocyanurate ring) (33.6 g) (NCO: 0.2
mol equivalent) was fed by dividing it into three parts in order for the inner
temperature not to exceed 70°C.  After finishing the addition, the reaction was
continued at 70°C, and the end point of the reaction was set when the content of the
above NCO reached to 0.1% or less.  The thus obtained photosensitive resin (C-6)
had viscosity 12.6 Pa:s (E type viscometer, 60°C) and Mw = 6,200 (measured by

GPC, conversion to polystyrene).



conti nued at 70C, and the end point of the reaction

was set when the content of the above NCO reached to
0.1% or less. The thus obt aiﬂ)ed phot osensitive resin
(CG-6) had viscosity 12.6 Pa-s (E type visconeter,

60C) and Mw = 6,200 (neasured by GPC, conversion to
pol ystyrene). -30- Exanple 7 In a reactor vessel
eguinpReed with a reflux condenser, a stirrer, a
thermonmeter and a thernoregul ator, 4-nethoxyphcno

(0. 16lh aypeacter véseelpaiipred witheireihoy emdprsena stigiey a thermometer
di butyltin dilaurate (0.161 as the urethani zat |(? .
eede theonoraniatoyst-mptics yalraeh(U- 164 28 thepodynetiraian inhibitor
uni f or

SR TGRSR e Ll
BRSBTSl eBuISNRRRY & Bl BB 08
R e UL i SR
b ARCHAIRNE1slily WEER %@9,%%@8%&#&%@%113 o/Eq) was

nurate rirng) - (33.6 equi val ent)

Waged & (Y irdleVicHipRghnlt WaBt@ dt bo'e mabbsquentlprider-16or
the i nner tenperature not to exceed 70C. After

fohaxiaghimenchigiseddhite atmert heompantd @ntaiviag at cotyanuede abg)
70C, and the end point of the reaction was set when
t(be6 gpNEOt 08fmolainoireleNOasdat hedividngitinpdhrep pats inpder for
t hus obtai ned photosensitive resin (C7)  had, . .
vhsinost teyp@6ide Palsio CReasf 18°4i sbafieiphing dig)addiipnmiye £eaction
11, 200 (neasured by GPC, conyersion t | yst .
SRR BB 15 ELARBI 61 11 S aACEB eV RLG e crtent of
equi p with.ar ux, condenser, .St , : .
ehere S tuEetaTabd e Wefor datrar s bR iratowoesy €
OH. 0. I ui val ent) of.. t, )
?(?;f Yo PR e RsE e S0 CBFILES SirDiobb Bhessured by
@ Q PaLhs Ly : 65/ 35, hydroxyl group
op BT 2o Elt)

edqbnglvaJi en " 4- et hoxyphenol (0.067 g) as
t AT dakis @ o bi tor and dibutyltin dilaurate
& d%g S g’n Lis an? y

s the urethani zation reaction catalyst
ver e addedctcandssst dquip@d atith7Z0E 1t cheleundirf ostitker, a thermometer

conbi ned, then

and a thermoregulator, a mixture (101.0 g) (OH: 0.22 mol equivalent) of
pentaerythritol triacrylate and pentaerythritol tetraacrylate (mixing ratio, parts by
weight: 65/35, hydroxyl group equivalent: 458.9 Eq), 4-methoxyphenol (0.067 g) as
the polymerization inhibitor and dibutyltin dilaurate (0.067 g) as the urethanization
reaction catalyst were added, and stirred at 70°C to be uniformly combined, then
isophorone diisocyanate (17.8 g} (NCO: 0.16 mole equivalent) was added dropwise
over a period of 3 hours.  After finishing the addition, the reaction was continucd at
70°C, and the end point of the reaction was set when the content of the above NCO

reached to 0.1% or less to obtain the photosensitive resin (H-1).

Examples 8§ - 13 and Comparative Example 1



i sophorone diisocyanate (17.8 g) (NCO 0.16 nole

equi val ent) was added dropwi se over a period of 3

hours. After finishing the addition, the reaction was

continued at 70C, and the & H'point of the reaction

was set when the content of the above NCO reached to

0.1 %or less to obtain the photosensitive resin

(H 1) prdax i8R ssitiviIeamd( (Conpalr (@t 4 vebtfnahipl lixamplesFiand 4,

From the photosensitive resins (C3) and (G 4)

Q&?}@d;tﬁ%ﬂ{, i ORaNPMEX Badardvidysly beepdistiliadetfto qbyain the resin

sol vent MEK had previously been distilled off to

ebipbrentheones Gthecomporert®t sEaaé o EPHEY a5k nd NGssi
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was constructed using, seal i t ape [ :
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Table 1
Content (g)
Example COEH;I;E I2;‘;16\!0

(C-1) 80

(C-2) 80

(C-3) R0

(C-4) 20

(C-5) %0

(C-6) %0

(H-1) 0
HDDA *1 20 20 20 20 20 20 20
Irg. 184 *2 5 5 5 P s s S

*1: HDDA, a product of Nippon Kayaku Co., Ltd., 1,6-hexanediol diacrylate
*2: Irg, 184 (Irgacurc 184); a product of Ciba Specialty Chemicals, 1-hydroxy-
cyclohexyl-phenyl-ketone

Test Example 1

Films obtained in Examples 8 - 13 or Comparative Example 1 were evaluated
on the following items. Results are shown in Table 2.

(Pencil hardness)

Pencil hardness of the coated films was measured by using a pencil scratcher

according to JIS K 5400.  Specifically, the pencil was set at the angle 45° on the



HDDA *1 20 20 20 20 20 20 20 1Irg.184 *2 5555555

* 1. HDDA, a product of N ppon Kayaku Co., Ltd.,

1, 6- hexanedi ol diacrylate *2, Irg. 184 (lrgacure

184); a product of C ba Specialty Chenicals,

1- hydroxy- cycl ohexyl - phenyl - ket one Test Exanple 1

Films obtained in Exanples 8 - 13 or Conparative

Etarpbe tdstedearal the dl ataederatvhed fie about| Sowimyith eeptging load 1 kg

Results are shown in Table 2. (Pencil hardness) Penci

lwartintes $o ednfirethe sere@Hingi | ns was neasured by using a

pencil scratcher according to JI'S K 5400.

ﬁE@éiPF@HIIy, the pencil was set at the angle 45 on

the - to b feste and t scratc

for ARGt A CEpIv HE™ SIS A TERQ BiErged by
sera chisng (Tensile test) The fil mwas

&lﬁltng;enﬁf Oéfe(%r%s&e EStﬁl)cm and the foll ow ng data was

sing Tensilon (tensile tester 1.
03§g£§gnﬁﬁ' gs 2. Stress at break point 3. )Elongatlon
@tsg&ggkbﬂgkﬁ&ntTable 2. Result of Evaluation Penci
Young's Stress at break Elongation at hardness
r:rsomdng&ldd\d?@}canzqmtt (MPa) break point (% Exanple 8
HB 71 Exanple 9 HB 631 27.8 6.9 Exanple 10
4H 1260 23.3 2.8 Exanple |1 5H 1346 28.8 3.5

Table 2: Result of Evaluation

Pencil Young's Stress at break Elongation at
hardness  modulus (MPa) point (MPa) break point (%)
Example 8 HB 715 33.7 8.1
Example 9 HB 631 27.8 6.9
Example 10 4H 1260 23.3 2.8
Example 11 5H 1346 28.8 3.5
Example 12 4H 1246 22.7 3.4
Example 13 6H 1340 344 4.1
Comparative 6H 1070 17.8 2.0
Example |

The results in Table 2 indicate that films capable of elongating while
maintaining relatively high Young's modulus and high stress at break point can be
obtained by using the photosensitive resin compositions of the present invention.
Examples 14 - 19, and Comparative Example 2

From the photosensitive resins (C-3) and (C-4) obtained in Examples 3 and 4,
respectively, the solvent MEK had previously been distilled off to obtain the resin
components alone. Other resins were not treated to remain as itis. The resin
compositions as shown in Table 3 below were prepared.  The thus obtained resin
compositions were smeared by using a bar-coater (No. 20) on the easily adhesive
treated polyester film (Toyobo K. K., A-4300, film thickness: 188 um), and allowed

to leave for one minute in the dry oven at 80°C.  The resin compositions on the film



Exanple 12 4H 1246 22.7 3.4 Exanple 13 6H 1340 34.4
4.1 Conparative 6H 1070 17.8 2.0 Exanple |I The
results in Table 2 indicate at films capabl e of

el ongating while maintaini “n%ah'r el atively high Young's
nodul us and hi gh stress at break point can be
obt ai ned by using the photosensitive resin

GRIPOSI iRl @fvisibeinpdiasentroiiniie distanne of Eahfeinpdieight at 10
19, and Conparative Exanple 2 Fromthe photosensitive
cesinder {iCa@)osahete (Gnd ) hadhtmiessact harcEvalamipe s2BWera, with a
respectively, the solvent MEK had previously been
diusying kpetdat 5 m/oinke & ebteinéhe Bleasrhavingriysssnagngy @Ae 15 wm).
G her resins were not treated to remain as it is. The
resin conpositions as shown in Table 3 bel ow were
pregared. The thus obtained resin conpositions were
dr#g r3_ed by using a bar-coater (No. 20) on the easily
adj@gfchy%f) treated polyester film (Toyobo K K.,

A-4300, Tilmthickness: 188 In), and al |l owed Cotmpatatigee
for one minute in the dr X8R at 80C. The resisample
conmposi tions jgn thesfil mg-33-yere jgxposed to 2

ultr y1|)ol et |3r0radi ation fromthe distance of a U/ | anp
hei é@t at 107 "'cm ug@ler air atnosphere using a

hi g -'r?r)essure nmer cury Ig@p 120 Wcm with a carrying
speé@l’%t 5 mmnute to tain_the filns having cured
coaffrfds (10 - 15 n). Table 3’ Content (g) Exanple
Comférdtive Exanple 14 15 16 17 P8 19 22 (C- 1) 30
(C-25-80 (C-3) 30 30

(H-1) 30
R-551 *3 10 10 10 10 10 10 10
PRT-30 *4 10 10 10 10 10 10 10
Irg. 184 3 3 3 3 3 3 3
MEK ~ *5 50 S0 S0 50 50 50 50

*3: R-551; a product of Nippon Kayaku Co., Ltd., KAYARAD R-551; bisphenol A
poly (n ~ 4) cthoxy diacrylate

#4: PET-30; a product of Nippon Kayaku Co., Ltd., KAYARAD PET-30;
pentaerythritol triacrylate

*5: MEK; 2-butanone

Test Example 2

Films obtained in Examples 14 - 19 or Comparative Example 2 were
evaluated on the following items. Results are shown in Table 4.

(Pencil hardness)

Pencil hardness of the coated film was measured by using a pencil scratcher
according to JIS K 5400. Specifically, the pencil was set at the angle 45° on the
polyester film having the cured coating to be tested, and the film was scratched for
about 5 mm with applying a load 1 kg on the top to confirm the scratching,

Measurements were performed for five times, and the number of non-scratching

films was counted.



(G4) 30 (CG5) 30 (G6) 30 (H1) 30 R551 *3 10 10
10 10 10 10 10 PRT-30 *4 10 10 10 10 10 10 10
lrg.184 3 3 3 3 3 3 3 I\/EKE 50 50 50 50 50 50 50 *3:
R-551; a product of Nippon %faku Co., Ltd., KAYARAD
R-551; bisphenol A poly (n ~ 4) ethoxy diacrylate *4:
PET-30; a product of Ni ppon Kayaku Co., Ltd., KAYARAD
PET- 3Bvaluf@ntsae mytdoratdhing for 5 aicmagloat ef ¥ BmedEK;
2-butanone Test Exanple 2 Filns obtai ned i n Exanpl es
14 - 1/9: gmefdiopar atrbibinExXang] s awoéS tevadl uat ed on
the following itens. Results are shown in Table 4.
(Rensioh-remgtandées) Pencil hardness of the coated film

was neasured by using,a pencil tch [

IS KEadoiedstit elear vy Sehestgbhon SnptocafRgh 28
angle 45 on the ol yest fil m havi t he

30 e esspaebl T e S kfalithed for
about 5 it h appl yin . 1 kg on the t t
confirm tmtEé"\gLu@E?ftlchi )r% o %é%atgigg%rren?s wer eepegfor ?red

for five tinmes, and the, 8bn 8F c2QRRigEr at chi ng
films was counted. -34-'%\5}%%1{” oSn 5/ E)l:gno scrat chi ng

fRUnQitchp®y out of 5 times 0/5: generation of
scratching for all cases out of 5 tines

( Abr agiQ8n hesidtanhd vesicil cut lines with 1 mm distance were nicked on
the surface of the film to prepare 100 meshes according to JIS K 5400.  When the
film was swiftly detached after adhered with Cellophane tape (Registered
Trademark) on the surface, numbers of remained meshes without detached were
indicated.

{(Curl)

Polyester film having cured membrane to be measured was cut at 5 cm x 5 cm,
and allowed to leave in the drying oven at 80°C for 1 hour, and then reduce to room
temperature. Bach height of the four edges of the quadrate uplifted was measured
on the horizontal board and mean height (unit: mm) was set as a measured value.
Curling of the substrate was observed to be 0 mm in that time.

(Appearance)
Conditions such as surface cracks, stress whiting and haze were checked with
cyes.
Evaluation () Good
A\ slight crack generation

X : significant crack generation



Fil mloaded at 200 g/cm 2 was subjected to 10
reci procations on steel wool #0000, and generation of
scratchi ng was observed macroscopically. Evaluation O:
no scratching X : generatlmﬁiﬁ scrat chi ng
(Adhesi veness) El even horizontal and vertical cut
lines wwth 1 mm di stance were nicked on the surface
%bﬁ;hteREédlmftﬁraMa@i@ﬁre 100 meshes according to JIS K
. When the_ fil]mwas swiftly detached after
adher ed with C@PIP% hanez\glg@@q(ae@ms;tvem@si Tr &hbelmar Kpposrance
the surface, h#dpeers! of remai ned neshes withaout
dexaapleddner e  i5#di cat ed. (Y Curl) P&Pyester fidl m havi ﬁtj}
cekedonEnrbrane s be neastred was &Gt at 5 cihix 5 cmt
g m%F d to lkgave in the drylnglgyen at 80@ for 1()
pc
an then rzfluce to %?o ature.
h@l"@‘ﬁ? leg’ the fo edges the qu ate upl i ted vvas
nmasupkd 8 on t hé/hori zontal board mean hef ght 5
(@&mhldm@ was $ef as a neéasured véﬂ@e cur Pfng of ©

gm%ggt,é ate was observegbto be O&Wal n thagﬁtl me.

WEc:e) Condli ti ons ch as s ce cra
stres iting and haze were checked with eyes.
Eval uation 0: Good A: slight crack generation x :

significant crack gen
Eval udt sbe o 10 AR AL REUT e (R cfRiive
/_1\‘351? %&%Bgs?tmngagf It]ce}?l csent_llnvcgt n cxhtlb%t é!célléat %pop%ttgs including

high pencil hardness and abrasion resistance as well as little generation of curl with
almost no generation of cracks.
Test Example 3
(Examples 20 - 25 and Comparative Example 3)

The compound (C-1) obtained in Example 1 and the compound (C-6)
obtained in Example 6 were used to prepare the resin compositions having the
blending ratios as shown in Table 5 below, and evaluation as the protective coating

agent for an optical disc was performed. In Table 5, parts indicate parts by weight.



Exanple 15 5/5 C) 80 7 C) Exanple 16 5/5 O 100 17 O
Exanple 17 5/5 O 100 15 C) Exanple 18 5/5 C) 100 18 O
Exanple 19 5/5 O 100 25 O ﬁ arative 5/5 C) 100 26 A
Exanple 2 The results in Tabl'e 4 indicate that the
films coated with the photosensitive resin
conpositions of the present invention exhibit
axblelsl ent properties including high pencil hardness
and abrasion resistance as well as little generati
g( culrl \é\ﬂ%l&x al Irmst no gener at ikxampie cracks. Test %ampie
anpl e anples 20 - 25 and_(Co ati Ex l e
The conpound (C 1) obti neg1 in a%?é I éﬁd t%gp 3
conmpound (C-6) obtained in Exanple 6 were used to
G-epare the resin confositbbns Adving the bl ending
ca6i os as shown in Table 5 bel ow, andCevalSdati & as
treepoot ecti ve coating agent for an optical disc was 20
mesdormed. In Table 530parts indicatdOparts by weight.
136g4 Tabl e 5 Exanpl e Conpapative exanple 4020 21 22 2370
?‘%}\E’ZS 3 G150 50 605,66 50 50 65 Ug-6101 20 R-684 10

Qtbmparative

40 R-604 25 40 70 5 40 10 35

Irg. 184 5 5 5 5 5 5 5
Viscosity {(mPa-S/25°C) 3700 2200 2100 2900 3600 3100 2100
(Sf/gmkage rateon cwring g3 55 45 49 48 42 7.2
Water absorption rate (%) 1.1 0.9 0.8 1.1 1.0 0.8 1.6
Transmission rate (%) 80 80 80 80 80 80 80
Warping o o0 o o O O X
Endurance O O O @ O O O

Abbreviations for each composition shown in the table are as follows.

UX-6101: polyester urethane acrylate (molecular weight; 2700 = 500), a
product of Nippon Kayaku Co., Ltd.

R-684: dicyclopentanyl di(meth)acrylate, a product of Nippon Kayaku Co.,
[td.

R-604: hydroxypivalaldehyde modified trimethylolpropane di(meth)acrylate,
a product of Nippon Kayaku Co., Ltd.

PHE: phenoxyethyl (meth)acrylate, a product of Dai-ichi Kogyo Seiyaku Co.,
Ltd.

LA: lauryl acrylate, a product of NOF Corporation

Irg. 184: 1-hydroxycyclohexyl phenyl ketone, a product of Ciba Specialty
Chemicals, photopolymerization initiator
(Viscosity)

Data measured by B type viscometer was used as standard.



PHE 20 10 10 LA 25 40 10 35 1rg.184 55555 5 5
Vi scosity (nPaS/25C) 3700 2200 2100 2900 3600 3100
2100 Shrinkage rate on curi 5.3 5.2 4.5 4.9 4.8 4.2
7.2 (% Water absorption rate (% 1.1 0.9 0.8 1.1 1.0
0.8 1.6 Transnmission rate (%9 80 80 80 80 80 80 80
Warping OC O0OC OX Endurance J O OCd) O O
Adbirddpatatconscdrg) each conposition shown in the table
are as follows. UX-6101: polyester urethane acryl ate
(ol eAulahre wasi dgharmirddy caboBying élonpsfm@r@@tgr@fltymﬁ @hliquid
Kayaku Co., Ltd. R-684: dicycl opentany]

@pzom@cm)mt 6%t end @Opuﬁ@dm\tHYdeG&PBEBﬁ optajgh glteipeuring at 25°C
Ltd. R-604: hydr ox SI val al dehyde nodifi ed
tbb’lﬂi*FefOH?WB]Epﬁ%‘ﬁ%‘P’}b i (meth)acrylate, a product of

Kayaku Co. E:
(Sﬁgtl st |03t081m%. 6% lﬁa&éf Ffl B Eﬁ%f%é% sei §fdku
auryl acrylate, a pr t of NOF
gg"aﬁ%rﬁg%m%“ mte) 184: 1 hydroxycygl ghgiw ophenyl

ket ong, a%an(fb?eq{'f&f byPh et 2RGEIN3!t6 YIS K d 08l Bwas defined as a
o %

phot opol ynerization initiator (Viscosity) Data
%@@r%@&p@%ﬁtg ype visconeter was used as standard. -

- (Shrinkage rate on curing) A value was determ ned
tqylﬁgyhgggllogtmtep fromspecific gravity (SG of liquid

Transmission rate was measured by such that the resin was smeared with
thickness 100 £ 10 pm by using spin coat on the polycarbonate substrate, cured by
irradiation of UV, and measured for transmission rate at 405 nm with the reference of
polycarbonate substrate.

(Warping)

DVD substrate sputtered with aluminum was used.  Each composition
described in Table 5 was smeared on DVD substrate sputtered with aluminum by
using spin coater to prepare coated film having mean film thickness 100 pm. The
coated film was cured by irradiating with the amount of energy of integral light
intensity 1000 mj/cm” after having set the height of lamp of UV irradiator (Japan
Storage Battery Co., Ltd., CS-30L, 80 w/cm, high-pressure mercury lamp) to 10 em.
The obtained test pieces were allowed to leave for 24 hours, put on a glass plate, and
evaluated the warping.

(O: Almost no warping was recognizable
/\: When one side of the test piece was held with a finger, the other side is pushed
up to 2 mm or less.

% : When one side of the test piece was held with a finger, the other side is pushed

up to 5 mm or more.



before curing at 25C and specific gravity (SG of film
obt ai ned after curing at 25C by the foll ow ng

equation (1). Shrinkage rat e3§?n curing = (film SG -
liquid SG/filmSG x 100 (1)°” (Water absorption rate)

A val ue obtained by a nethod according to JI'S K-7209
7.2.1 was defined as a water absorption rate.
(Ahangidepsi on rate) Transmi ssion rate was nmeasured by
such that the resin was sneared with thickness 100

10 pnitbyt piesksngsesd pi theewalbatm ¢fhearpiigyheitbagg were used, and
substrate, cured by irradiation of UV, and neasured
ftlowtd Brisavess BOTC Faats60 Apus0Bdeint e RAT KResplister driuiitim of
pol year bonat e substrate. (_\g{\a{)})i ng) DVD substrate
dhrueflested spptine WruoksAS XS ©¥$&d. Each conpositi on
described in Taple was snear.ed on DVD suyb | .
S UNDEPERE PR O A5 Teae e LB AR it adhesion.
prepare coated film havi,n J1d [We: m
'ﬁﬁegﬁ@}f&g@%ﬁeﬁ F%Oﬁﬁlsplglb?lg%ag?g%ﬁ \rjéa(ljl | 1at1hP h%&?ﬁc%aﬁgg.
rount e ' | AL fIRLE Pdg.

o g ST ol PEARORRS opisP U e Fchon e

| rradirg Q(f?ir{ ditiontaAH A Bad hafeYial@ereotdhe pSerd @hvention
80 w cm high-pressure nercury lanp) to 10 cm The .
Qhk 3tedt 4 BdtecRi€6REinYaLE ahd owed niaderlab heecof dor & gh-density
hours, put on a glass plate, and evaluated the
WiptiBalntgsc 1ving exodtennpampmphcygandas wregogrbisgdbbiditypas well as
When one side of the test piece was held with a ,
feixhipting liple cotuherce siithditils wanihgdind e exdremefssful jag g optical
X : When one side of the test piece was held with a
fdisngfer reatling aodior wrising byjusing ifd@serup to 5 mm or nore.

- 38- (Endurance)



Test pieces used in the evaluation of warping

her ei nabove were used, and allowed to | eave at 80C
for 500 hours under 85% RH at nosphere. Condition of
the reflection coating was observed with eyes. O No
changes was observed on the-3®flection coating

i mredi ately after adhesion. 2Z\: Slight change in

col or or pinhol e was observed on the reflection
coating. x : Large change(ﬁﬂAﬁgéor or pinhol e was
observed on the reflection’coating. The resin
conposition and the cured material thereof of the
present invention can provide a protective coating
agent o306 cGieedafi® Blehtor bRepEOdl dfselcomphiigf- density
optical disc having excellent transparency and | ow
walhefosaRghichedn bbthined 8§ ratihgas exhibiting high
endurance with little warping, and are extrenely

usef ul asndsaptiatatomptiumd (Adthat sadiengicandsdict of a disogyanate
by using blue laser. -39- CLAIMS 1. A protective
coat icagpagehta) fuot aradlcdptl icompowids() bompg dtdpasttwahydroxyl
phot osensitive resin obtained by reacting an.

| SOC\ZEPHIB AN HHMOLERY, P19 isp@atnits campayrh (ohdgived dm Bre

a dii socyanate conpound ) and a | cohol conpound

(b) HavPHGnae crBRti(Gb Hh%f%@tﬂef rBupec iRl gebups Toms an
nol ecul e, or an isocyanate conpound (A ) derived from
the IEAVABEYRTESTRINEOUNE (a), in which either of the

i socyanat e -] rate L]

st ruotur & MR EETE R ot BB P b B, s

(et at e , - C @Sonal
o po e R e el o B Ao
(et MReNHY-ARR SRIFRARNHaAY bKnAREe Oy dRIREEoldyel Mryd
groups and a pol yfunctional (neth)acrylate conpound

havi ngldhhctidyar@et)agyupsnifiene ahving sl @ydibkgldsroadps thereof
phot opol yneri zation initiator (C; and a

pol yneteiifiafil e conpound (D)

a photopolymerization initiator (C); and

a polymerizable compound (D).

2. The protective coating agent for an optical disc according to claim 1 wherein
a weight-average molecular weight of the alcohol compound (b) having at least two

hydroxyl groups in its molecuie is 100 - 1500,

3. The protective coating agent for an optical disc according to claim 1 or 2
wherein the polyfunctional (meth)acrylate compound having one or more hydroxyl
group is pentaerythritol tri(meth)acrylate and/or dipentaerythritol

penta(meth)acrylate.



2. The protective coating agent for an optical disc
according to claim1l wherein a weight-average

nol ecul ar wei ght of the al cohol conpound (b) having at
| east two hydroxyl groups in its nolecule is 100 -
1500. 3. The protective coatimg agent for an optica

di sc according to claim1l or 2 wherein the

pol yfunctional (neth)acrylate conpound havi ng one or
nore n aer,

r e N2 e BeRE gy AT ESIUAT G Rhorging o any one of claim
qetnt3avg élp)ﬂ‘% X{tﬁt Z? 134310m1x111ure-5lﬁ gclﬁge?%tﬁﬁ{dlYx’?acgﬂgttelaﬂg

ag ent or an 0 I'SC accor

geﬁ‘ﬂdgﬂ 111tﬂ%§am%@' n the mxture (B) is a mxture of

entaerythritol ‘triacrylate and pentaerythritol
tetraacrylate. 5. The protective coating agent for an
optical disc according to any one of clains 1 to 4
vher eifRe phgedpiob yominczabhifocanmoitaddi§iccbslign® @ one of claims
pl ural conpounds selected fromthe group consisting
dfto (peherdie shepol (et bhceonhaued (D Dsbhe oupketdl @nmpounds selected
(meth)acrylates (D2 epoxy (neth)acrylates (D 3),
(fpmn {Heerdigr copaisting abipplaesss ((n@th)zp)yla@s K911), uzct ane

(et h)acrylates or al kyl ene (neth)acryl ates

((m@tlﬁz)cahlla p gp@g qg}gyy ﬁ@eth&a@r%@t@ﬁﬁl}—ﬁb (ptplbﬁftl(qg_(@):th)acrylates (D-
TSN WA A BSUE BT e

%?%W%CSIB% g TS R RL e Stf%crtm%rﬁﬁ%

%B#n:pﬁﬁ'l dsqfa'?ﬁmlg%(iﬁﬁ %89 giotug, Wh)ﬁ&‘?l ofiaé l:(ﬂ'hg&flndg I 7

naterla accor

qnﬁhﬁh?ﬁ 15&Qg;cured materi al of protective coatlng
agent to an optical disc according to claimé

wherein a water absorption rate of the cured nmateri al
measured at 25Cis 2.0%or less and a shrinkage rate

@ CURl Aiged BakPmosf thepmtecBive Thminguped fordresptahl disc according
according to claim6 or 8 wherein a blue | aser

tto amponessfichnim rwt®e at a fil mthickness of 50 - 150 fun

of the cured material is 70% or nore.

7. A film comprising the cured material according to claim 6.

8. The cured material of protective coating agent for an optical disc according to
claim 6 wherein a water absorption rate of the cured material measured at 25°C is

2.0% or less and a shrinkage rate on curing is 6% or less.

9. The cured material according to claim 6 or 8§ wherein a blue laser transmission

rate at a film thickness of 50 - 150 um of the cured material is 70% or more.

10.  An optical disc having a layer of the cured material according to claim 6, 8 or

9.



10. An optical disc having a | ayer of the cured
material according to claim6, 8 or 9. -41 11. The
optical disc according to claim 10 wherein the | ayer
of the cured material is constructed on the incident
side of recording light and/gr_reproducing |ight.

11.  The optical disc according to claim 10 wherein the layer of the cured material

is constructed on the incident side of recording light and/or repreducing light.



