Description Title of the Invention; ULTRAVI OLET- CURABLE
RESI N COMPCSI TI QN, CURED PRODUCT, 5 AND ARTI CLE Technical Field

[ 0001] The present invention relates to an

ultraviol et-curable resin conposition useful 10 for an optical disk
havi ng an organi c dye recording | ayer. Background Art [0002] At
present, as optical disk recordi ng medeription practical use, there
exist CD-R 15 and CD-RWwhere a recording layer, a reflective | ayer
and a protective |ayer conposed of an ultraviolet-curable resin are
| ami nat ed dJiitlesofiied Ipwentioonat e substrate having a thickness of 1.2 mm

taching wi th an T FANGFEr VAR RFl) OMPRSaN Erfa e,

havi ng & t BNRABIECIR 0.6 ram and a pol ycarbonate substrate having a
t hi ckness of 0.6 nmwhich 20 has a recording |l ayer and a reflective
llayer. [0003] In addition, recently, Blu-ray Disc (BD-R) of
a single | Agebniceleldhavi ng a r ecor di ng capacity about 5 times that of
DVD is on t ]market Blu-ray Disc is a disk having a structure where
a reflective fayer a recording layer and an interfacial |ayer are 25
formed on a trans pﬂwcsemnannamlapﬂsasm wirasidisttavedhd: tesin borgpaaition useful

thi cknggs %?a% ﬂmgpd]smmtg%%r%ﬁlj n %'{‘eg&rdﬁlﬁﬁ {,tl ng | ayer having a

t hi ckness out 0.1 mm7is e interfacial |ayer and
is a disk where recording/reproducing is carried out via the

l'i ght - t r angpaidoup@ak@ayer. An organi c dye or an inorganic conpound is
used in the recording layer, a light-transmtting inorgani c substance
is used i n[%%d interfacial | ayer, and a cured product |ayer 300of an

ul travi ol et - cur ablAa éﬁ'&%t,nas' dpititad afik 2ol xﬁédﬂﬂh E@ R Ihb&%xls@éfﬁra

[ 0004] lu-ra havi ng a recor conprisin
an or gahi g Rt\‘% whprg ecwr%g bygict reﬂgcnvv Feater aad ecn»rqmcmne mrapg@poagé atgn

and recor Chnﬁ.ﬂltréﬁolétﬁ‘dﬁta%msﬂ bdedrZinsed Sied ﬁdlj?@isoﬁﬁ'te Q&(bs&Qtl: Hgﬁn%zb

t he organic ?fy gr t he Bv;g_ose of aid t he vol ume eo the
dye to obtHilrf B A% O1-8a P V& PYRHE V61 #R‘é’waii%{%m&w&w areg. |
jitter b}oe rd‘oﬁfth‘i&t&ﬁ‘@_\) attathieg &utfiaia! mﬂa@@&g@dﬂﬂ@&@ﬁ agao!y%]gﬂa%dt@ﬂ%s@dfte llia%@

a Cura e resjn an el a noau 0 MPa or ess on
the interf g‘? %jeggﬁ%ﬁdé‘rﬂ ?555'8’ ﬂategli‘ﬂm&*’tt@é% GO B Whichyi ng
a cur @il e Haes ravotding 1agr amd Sleflgdtive 1aypdul us at 25C of 34 to 96 MPa 5 or

| ess (Pat e[gé 350cument 2). [0005] Mor eover, as an eval uation
i ndex of q bility of the aforenentioned optical disk recording

medi a, there has hemlmmmilgmmnapnmc (RIDRD of abm%e;&at eNSY Ravihgeanpl e
is left und an_envijr t o er at el ati
o di 1y aroole sapmely QTG Vi of SR T P e RS b e of
det er i or atthong aftrichee wbeme radeﬂtgum lgyea) a hm&mng lagexchndfah ﬁ:rterfdaﬁl layer are
envi r gane ran ere
pro poggd g&?‘lec tﬁﬁ g}ug}ég X7 tag%‘ {'?1- P g?ur? g %ﬁ St'n}ﬁ%r F‘%&&l"&ﬂ‘%‘iﬂalswa e
resi n havialightamansindting laycmiuduhgs thidkndB @f Nﬁat i mre sdabinkid ok tHeGtatfidiab5C
and havin t dul us at. C to h ast i.
modul s gk 248k shOf ol buTRng S e St v e R diimifing
layer. An organic dye or an inorganic compound is used in the recording layer, a light-
fransmitting inorganic substance is used in the interfacial layer, and a cured product layer
30 ofenultraviolet-curable resin is nsed as the light-transmitting layer.
[0004]
In Blu-ray Disc having a recording layer comprising an organic dye, the
recording layer is irradiated with a laser beam and recording is achieved utilizing
deformation by volume change of the organic dye. For the purpose of aiding the volume
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15 [0006] . However, in Patent Docunents Ito 3, specific
exanpl es of the curable resins to be fornmed on the interface are not
shown. Background Art Docunents 20 Patent Docunents [0007] Patent
Docunment 1: JP-A-2008-123631 Patent Docunent 2: JP-A-2008-269703
Pat ent Docunent 3: JP-A-2009-026379 25 Summary of the Invention
Probl ens t hesangelvd tHerdye hd dtoain s extoalldnieeerdin@RR8H chara@blifici(e.Lf jittdie

present invention iS.to.provide an yltraviolet-curable resin 30,
conposi ti orf e?ﬁ%%ﬁ@’ %Freilﬁf%]?(ﬁl R’Q?P%%?léélt?c logyeAf Sefrying & ugailg resin having an
char act er i sdéstic modulduat257C bf 40 MPa arlesphiteeihtethai 1491y PagneDoRE@AN) Gnd
dye recordi 1. Sol vi ng the Probl 9]..As

result of eﬁ?@%@%‘égﬁo@ﬁoh@lﬁggc{‘%{éleg%f’\}?a?fg’gtaﬂ5la§5’d9‘¥§‘g’rsééi)$%%ﬁ’],f3%W%MP a
present 5 oriesy@ateot Boduaest ound that a ultraviolet-curable resin
conpositi 0"{0§632t aining a 5(tneth)acrylate having a specific structure

can inpart “excel |l ent recoding signal characteristic and durability to
an optical di sk haMoepvemaoamyaaiuetiahisdaxet calidbitity df dyeesforamentiohetboptibay

vention Bt aranid ied A hag pAE Rk 20 BB el s Bl
ul travi ol eﬂeftlmdattﬂn_@nnf@mmpnt ofyiemptritore df@0°Gareiyivi hahidity sR30%a REgr FOD
(ot 1) 207y FRPE RLGhac SRl el T ERRSA AR LRERAL Pihe iipf g o
gener al f ofhagneirqumentahtesivBihima predeterpohodmengezthers bas bean piopowed a technology

of forming on the interfacial layer a curable resin having an elastic modulus of 100 MPa or

less both at 5°C and 55°C and having a ratio of the elastic modulus at 5°C to the elastic

modulus at 55°C of 10 or less (Patent Documnent 3).

15 [0006]
However, in Patent Documents 1 to 3, specific examples of the curable resing

to be formed on the interface are not shown.

Background Art Documents
20  Patent Documents

[0007]

Patent Document 1: JP-A-2008-123631

Patent Document 2; JP-A-2008-269703

Patent Document 3: JP-A-2009-026379
25

Summary of the Invention

Problems that the Invention is to Solve

[0008]

An object of the present invention is to provide an ultraviolet-curable resin

30  composition capable of imparting excellent recoding signal characteristic and durability in

an optical disk baving sn organic dye recording layer.



[0011] 15 [Chem 11 -(-0C31-16+- n) [0012] wherein n represents an
integer of 2 to 16. 20(23 The ultraviolet-curable resin conposition
according to the above [13, wherein the (neth)acrylate (A having a
structure represented by the general formula (1) is the follow ng
formula (2): [0013] [Chem 2] 25 -(-0031-16-)-- n ( 2 ) [0014] wherein
n repr esentMeans forrfobgeg the Probléns 13. [3] The

ul travi ol etpgagrabl e resin conposition according to the above [1] or
[2], 30 wherein the (nmeth)acrylate (A) having a structure represented
by the general for dwlaaesultof extemtvelsaudivs foynelving MROBOGk Sreblass, ekt fE@m t he

group consi;sg. ne, gl | . (meth)lacryl ate,

pol ypr opyl e%%aeh ylif-:)df(‘)’i= Poﬁ’%‘%‘%? %%ﬂgg‘r’&%ﬁg%%ﬂqu%ﬁ’?éif’% HREOBRINAE Apdi f i ed

go?yl pE)’ényI(m@' ty)ate haping aespegiGe ytprcuw&mﬁ?pfxéxgeﬂdﬁgﬁbédiﬂ@siﬁrentyr

i (et h)acr, - et i de- i.fied 1, 6-hexanedjo

di (net h) acrcg%'rg‘%%fmg%}l&;pr opy gﬁ%’ %"%@Fﬁ’m@g AR A TG FOrRing Ay and

di ( met h) actiusgltey havaatcmpplisbad/the prsanpitivertiangl ycol 5(net h) acryl at e.

[4] The ul F@c?\q ol et-curable resin conposition according to any one of
1

t he above o0 [3], which contains (C) a (neth)acrylate other than
(A). [5] Nemely) the prefent iyvertion adites to e folloairp Py its 10D accor di ng

to anyi@ne of the ( wnherein.th met h rylate (A
havi nglg structur eﬁrgéfﬁé%%%%léégu%éﬂetrﬁlen C%Bn PR %FS?SQ%'?@SI{]?)V”’%’(‘
cont ai ned Pi§aaiA d¥scarding flayen theo@Bosition aveprbing t)es(thetnadryiete haehen
conposi ti Ofrye ] r.avi - I esin c osition
according to. gfli/regﬁgcnéﬁ‘d[b?h%ggggtﬂg%é%(ér@g&%ﬁa%a%éiﬁ@ %pfgﬁ%po?yqpenzanon
(rneth) acr 4% (C) other than (A) is at |east one conpound sel ected
fromthe g[(mml} consi sting of an epoxy (neth)acrylate, a reaction
5

product_ of pol yester polyol or a polyether polyol, a
polyi§5%ya @ Mnd a hydr oxy (nei h)acrylate, and ethyl ene

oxi de-nodi fi ed bi sphenol A-type diacryl ate. [7] A cured
product obtained by,irradiating the ultraviolet-curable resin
conposi tion HH to any one of the above (1] to (6] wth an
active energy ray. ‘n 1) [8 An optical disk obtained by

applying the ultraviol et-curable resin 20 conposition according to
any one of[pd above (1] to [6]. to an optical disk substrate and by

irradiating the composition with an active ener ray,
»%erein n repi'g?sents an integer of 2 to 16, »r

20 [2] The ultraviolet-curable resin composition according to the above [1],
wherein the (meth)acrylate (A) having a structure represented by the general formula (1)is
the following formula (2):
[0013]
[Chem 2]

—ocsHs-

n(2)

25

[0014]
wherein n represents an integer of 7 to 13.
[3] The ultraviolet-curable resin composition according to the abave [1] or [2],
30 wherein the (meth)acrylate (A) having a structure represented by the general formula (1) is

at least one compound selected from the group consisting of polypropylene glycol



[9] An ultraviolet-curable resin conposition to be used as a form ng
material for the light-transmtting |ayer of Blu-ray Disc having a
reflective | ayer, an organic dye recording |ayer, an interfacial

layer and the light-transmtting |ayer on a substrate in this 25
order, the conposition conprising (A) a (neth)acrylate having a
structure r(epﬂ:é@&d&te,dmbmrapwmé glybcd\m(ngﬂagpeﬁwe,lpofygf efe §:3de-RDESEDB) a
phot opol ynqohglgﬂéng{]%ﬂeﬁ{r)gérﬁgg 59 0%% ? eLJ e-moﬁiﬁeg 0%%11&]#} Oeltl? acr\)lz\ﬂga[ ein

n represents
ul t ravi ol etpobsoroplens meé@-modﬁnqbd);ﬂhcxmdlabch(mdh)wylh& polgoraposiR okfk-

wherein th ere resented by the
generial fo‘r%n : I(%%ﬁé% ?htgpﬁf(é\ %Yi‘l"gﬁ%?‘ﬁﬂ‘ ijgnprc[pé' E?FYSO[Che% 4]

- EOC3H63- rﬁméﬂl)ﬂcyylé[t®018] wherein n represents an integer of 7 to 13.
10(11) Blu-ray D eIa ni c dye

re((:or 31. ngul ay)er . %(u&g‘éfglleg r}!@g}eelrsﬁ/1 ‘8% sét‘qnlaﬁ?ﬁrg‘f’g g?f";é'% %/Pffﬁcl ayer
on a subst EbRve [I]rtot{iﬁtwhlchdmtmnstt}fik}al(mgmacmmmm&mmr(g)I ayer conprising
a cured product obispriedh il AL AT LRSI AVLSL Eactrabl e ST

COITpOSI ti on accord ny one
with an actbave [drie E‘tijhfagm ttnsz{methﬁwlatom)tm@mg Aventtire mpmeﬂrec] byl the t he

case wher eciigy Edrh{,ﬁ\(iﬁls Soa BN L 63 Or FOURRDL by M00f AR R 2

(et h)acry ate having a structure represente
(1) of thec%?l'é%’élﬁ’@ 20 invention is used as a light-transmtting Iayer

of "an optical di skehend agannecaa samgxe%lgo%ﬁfa{,glwggqﬁg%%yeco&dﬁfa“

be provided an_gptical disk g and
in | ong-t efiaveEd t%%@hﬁﬁ%ﬂ?eﬂ@%lﬁcéﬂw aﬂlﬁf thay (A )Hsiati lerist gne cBmpodidnent

for Carryi gecfdirohd¥@e bWE BSAsRBng of an epoxy (meth)acrylate, a reaction product of a
15 polyester polyol or a polyether polyol, a polyisocyanate and a hydroxy (meth)acrylate, and

ethylene oxide-modified bisphenol A-type diacrylate,

[7] A cured product obtained by irradiating the ultraviolet-curable resin
composition according to any one of the above [1] to [6] with an active energy ray.

[8] An optical disk obtained by applying the ultraviolet-curable resin

20  composition according to any one of the above [1] to [6] to an optical disk substrate and by
irradiating the composition with an active energy ray,

[91 An ultraviolet-curable resin composition to be used as a forming material
for the light-transmitting layer of Blu-ray Disc having a reflective layer, an organic dye
recording layer, an interfacial layer and the light-transmitting layer on a substrate in this

25  order, the composition comprising (A) a (meth)acrylate having a structure represented by
the following general formula (3) and (B) a photopolymerization initiator:
(0015]
[Chem 3]

—GO%HGt (3)

[0016]
wherein n represents an integer of 2 to 16,

30



25[ 0020] The ultraviolet-curable resin conposition for an
optical disk having an organic dye recording |ayer (hereinafter
sinply referred to as "ultraviolet-curable resin conposition”) of the
present invention contains a (meth)acrylate (A having a structure
represented by the follow ng general fornula (1) and a

phot opol yneri zat i od!¢Iniiheiuirayiolet-£@xble 3in cuntpbeitipr RBadingittraabsIRI9], a

(nreth)acry n_acrylate and the kind is
not partic u"lblgérnﬁ?/ BF?%%?ZE(? g%:%l g@rz% EF %ﬁ@éﬁ@f r%g%?-@-’)) tho ﬁﬁneﬁf gl (3) is
wher ei n n ribpfolgwingfommla (:eger of 2 to 16. [0023] As the
(et h) acryl[ggle;](A) having a structure represented by the general
formula (1) contained in the ultraviolet-curable resin conposition of
the predentCheméhtion, 10 the (meth)acrylate can be used in the range
where nis 2 to 16 without limtation. Mreover, the structure
represented by the general forrmula (1) nmay be linear or branched but
is desirably wppef_struct ure derived from propyl ene gl ycol.

From t he vi ewpol nt % rgpe(\rtii ng excel l ent recordi ng signal
characteristic and durabi I 9 the (meth)acrylate having a structure
represent eﬁgﬁ the general fornula (1) is 15 preferably pol ypropyl ene
gl ycol (nme a]_cryl ate (for exanple, BLEMVER AP-150; n--3 in the
fornul a, APhaGD gpBsants antintegapofifiteal3. AP- 550 n=9 in the fornul a,

AP-8005aNn=13 in th manuf act ur ed NOF Cor.pqr ati on),

pol ypr jé%yl ene gl c@[ﬂ %de n%tﬁhs)gg%ﬁn %{egcﬁ%vg?%&%ﬁgéy ax\?\mvﬂi)ng layer, an
FA- 13240A: inteEfaciahlayerearkiaylight-aiansmitimRlafek onmshitriate i thes drdernmié Hght-

manuf act ur B j ] ) | VR eng .

oxi de- nodi ??Eﬁ‘yﬁg%%?%’ﬁéﬁ@g%& rr%‘?ﬁ’i"%%%ﬁ%%‘%d 53 ‘6‘%8‘853‘%&[‘}? altagiolgty 7.
r2.5 in t hewpke meingomnetidaccenTdidg byanyoag oB&imes to 6 bt daimsKEWW FREAEL ER
N13-5F; n=gpitivdededns, hQr mul a manufactured by Dai-ichi Kogyo Seiyaku
Co., Ltd.) and net’hoxytri propyl ene glycol (nmeth)acrylate (for
exanpl® NK Ester AM30P0: n=3 in the fornula manufactured by

Shi n- Nak angffat 88 ehtice0- . Ltd.), pol ypropyl ene oxi de-nodified
neopent yl [ﬂi l()e]raet h) acryl ate, pol ypropyl ene oxi de-nodified

251, 6- hexa! etflol  di (meth)acryl ate, pol ypropyl ene oxi de-nodified

bi sphenol A-type dh {heraiefitred tht al@viofeREuaie Bl%\ﬂ |$19}[£ BPP- 6
n=6 in the fﬁéarrul nuf actured by Dai -i chi%ggg eldéa u f&%@,a Ltd.).
Here, fro™ W@WE%FPWWGWP{BFW&WM@M fewnwlabl) of the pregéntg

si gnalzochdneatier issbddasaightumbitihd Myer PRk 6;5%1651%@@&%%:? Bfg?ﬂﬁz e
those havin c? I]ar%e val ue of n in 30 the general forrula™(1

accor di ng T PAEHTnIBER oat be PraYiHs Ry Sptiss) diskwhishys highly heliatisiateatrdinand
sui tabl e aneidbaserhavé Bderhigh te&p@(attﬁ@iﬁﬂiiéh HhiBdigase where one

(meth)acryloyl group is present in the nolecule and those having n of
7 or nore in the case where two (neth)acryl oyl groups are present in
t he nol eclmbodinpacfor Caayihy Out the eehiyh be nentioned pol ypropyl ene

gl ycollz5(rri@3§gcryl ate (for exanple, BLEMVER AP-150: n=3 in the
formula, ~400: n--6 in the fornmula, AP-550: n=9 in the fornula

(rjrg ? uf ?% ured by NTke ma\ﬁdemmﬂﬂeFrﬁsig@br%pdsg%ﬁg&*% Ao\@{ib‘& aislé ha_win% ar1]1 organic

i (nmeth)a . (for_exanpke, . - A n--.7in the

for nul a, g&%”lﬁg‘gfgﬂgflwei@c 'ci?)a'bﬁ)emf@? ﬁ‘f%?%e AL PEVIRl Y eps C hi

(Che m'h)c al Eclm‘;msitioht)cbf the m{cmﬁﬁﬁﬁd;mmgmiaq_ﬁmm%%i-yﬁ:ift@m)f‘rfaﬂmh@Bﬁ?ﬁfﬁre g
met h) acr y] at Qr.. e e, . n= in the formul a, manufacture

by To agos)e{elp %én.téc{ % e ?O%M fﬁﬁnﬂﬁlg ﬁ?‘:{] hphofopolymergation initer (B).

manuf a2t uirettie pyesdotinvetivn, KOgyldadelaakdind Pmethhdrflate o Bflacrylate and the kind

met hoxyt rijpr. .ene, glveqgl (nmeth)acrylate (for exanple, NK Ester
AM 30PG: %sggpfa#xtﬁzﬂagly% 1%3] a manuf actured by Shin- Nakanura Cheni cal

Co., Ltd.). 10In this case, fromthe viewpoint of inproving
brittleness of the cured product, those having an n value of 7 to 13

5



[ 0024] The content of the (A) conponent in the ultraviolet-curable
resin conposition 15 is usually 10 to 95% by wei ght, nore preferably
20 to 80% by weight, and further preferably 20 to 80% by wei ght Wen
the content is |less than 10% by wei ght, the vol une change of dye
cannot be aided and thus a jitter value (% that is an index of the
recordi ng sf0gpygl characteristic becones worse. The jitter value (%
is particul gl atisfactory 20% by weight or nore and is preferably
in the rand§r6¥5$0 to 95% by wei ght. 20[0025] The

phot opol yneri zation initiator (B) contained in the

ultraviolet-cu ﬁ&g sin conposition of the present invention is not
partlcularly'Té éﬁ}— | es thereof include 1-hydroxycycl ohexyl
phenyl ket one (Irgacd?e IB manuf actured by Ci ba Specialty
Chenlcals)cﬁmé Tydroxy 2- nethyl-[4-(1-nethy|vinyl)phenyl]propanol
ollgoneF 2125 Ref i ned),

144- ( 2- hydrmyﬁﬁﬁzpw)scm&mﬁﬂgker%fbwmxy 2- met hy1- 1- propan- | - one
(I'rgacure- i@ii manuf actured by G ba Specialty Chem cals),
4-

2- hydr oxy- (2- hydr oxy- 2-

met hyl - pr Opl Ony 1) - heﬂﬁxmbﬁw@@ﬁ@@k)%aﬁﬁé B%&&@%&‘s&ﬂt% the peneral
(I'rgacure- ufact gﬁ ﬁ% Speci al t em cal

2, 2-di met hoXH iﬁéﬁ’a "°‘(rPﬁ’1§ af‘éﬁlr@mmsa!ﬂ%%fﬁhﬁ Rresentiavngon,

G ba Speci aiet(yneﬂibmfglﬂahﬁa)be uded i @i iyee AnHERE i410- tawbﬁm&lmaﬁ@@@m 1-one

30 (Dar ocu 1173 mapuf act ur ed b ialty Chemcals),
>ty < LY TR S HS HGF A ot oD o BT b e o braached
(1rgacure- Bﬁl‘/is desirahly abtancied shycnizt Berivep Gotirbyyiddagticen s) ,

2- benzyl- 2- di met hy hol i no 1) - but an- 1- 2-
chl or ot hi oxant honelgrg"gltﬁ Wéf’é?tﬁg f'ﬁ%ﬁ‘f?&‘%ﬁé gorg)mg sign chatacterstic and
2,4-dii sopdmpl;ahvhﬂwiaaﬂh}amymm hasmgracswdtuﬂathaﬂﬁthwmethe general formula (1) is

t2r |4m633 t yI bg%%g@%%gﬁ*%&g ggylpﬁ ggoélor ex’amp SéEENHV?ER AP-150: n=3 in

bi s(2, 6-di ﬁefhm&nbéﬂf!@mg—@nmciennda, mmtmmyﬁqmmmmswwﬁ,mmd
e ot | noaReRinchitbiR L N O Bh Shasl ARl B4 By EIROR el ot "

present invention, one
conponent semlebwgm%%ﬁﬁmﬂ & the ftumuhpEAd’ﬁmA med 2 tn thd fremalant ent

f th t
sual Ty o BAMERLL Y Mfbch Choibd 86 B0} AN Gre SR oA BRI,
Furth r@ethpqcrylate Hios exapiple, M 117 6=2h imthe Muwmfmedow "Boagbsei Co.,
phot opol yn&gi iy PRONTER RPOP: k4l thdf oﬁnu?gﬁ{%%a&&eﬁ Bma{;]%ﬁ 4 nrgy\émet Bs od

t he above hoto olynerization initiat
include b ¢ Cae i) 2nd greterrigipenylnecglyspl (resth)eerylate (for example, NK Ester

di met hy!| amimoReet mrm@fém&la Qiaﬂﬁaﬁwggtﬁ% r@fﬁh@ﬁ%&hﬁr %I%gucﬁf {% Ltﬁgt er,

p- di net hyl ag, nobenzoi ¢ acid isoa
phot opol yri? PFOPXFP%?FWTWF@P@)PEQR@W f diGpegh)acgiate, malmmoRytene huidedmiodidiel s

used, 2ist S 10ERéx@REdidl Bi(EBR)ak RS, 5:@14}8@881% &é&&@éﬂﬁl@mﬁ@éb 1&961995}8&' on of

t he 'prese entlon i s usual and “preferably

NI PTG o YT T N T

conpositi mi,ldhhgo@ro@%cavgﬂt)l on may further contain a
(meth)acrylate (C er than (A) hesides the above conponents. 20As

the (net h) acryl at °r€ ongtierewnoi of mypaggiiuthes exqeHent rsording signal
ul travi ol @harkdiérali @nchﬁﬁwﬂn?,%&%laﬂsr?fbf fedtaﬂﬁh@sre%ﬁﬁﬂ% al ee\@{de%@n if or

exanpl t.here nti1on a ates east one
()r(re'[rﬁ B ;‘ilrccﬁfpefg%{?aﬁﬂ (i 8ogerdig 1o etm?él ﬁ%@l( thoacyylen! @rcuig*-) inghevapleeiain
(A) in thandagmrﬁehrclme Rivifn b2 fGhorB @ ths Gééle%laﬂé onb (Haétﬁﬂeryﬁ,gﬂ r(:&}, )
an epoxy (net hé_i ﬁ%ﬁGﬁF@ f% a urethane (neth)acryl at'e %
(rnet h) acPyFEEa | ple agghto

erhgving n of 7 or more in the case where two
(methjacryloyl groups are present in the molecule. Specifically, there may be mentioned

6



25 |li ke can be used. Particularly, in the present invention, it is
preferred to use (C1) an epoxy (neth)acrylate and/or (C2) a
urethane (meth)acrylate and (C3) a (nmeth)acrylate nononer singly or
in conbination, [0029] The epoxy (meth)acrylate (C 1) usable in the
present invention has a function 30 of inproving curability and
(br 111 onessy, andd g Lot o O o Be o eaans? e%: | o
ri eness n uri rate. 8 er,. | ,
as the epo%/ ﬁa\éﬂﬁ?@@?%ﬂdg g:,‘eaftgwﬂ%/?uﬁ%s’é'gdﬁﬁq IEEB‘BB?"’P éfl”ie gy NOF
gl ygl d}l/_ Ih eﬂfqmempp)a pdpmpylm@mhﬁ@naﬁ;h&glaﬁg&%ea?ﬁ%{b,lRAail\axc_ RY‘LG‘A;I;(ZHSA:
used. e cl T e
(meth)acry a?ggtﬂ%koﬁé@%—?&ﬂ@%ﬁ :ngn @ﬁ%ﬁ&%ﬁﬁ?ﬂffg&m}ﬁﬁ&g r@fg‘m‘f
g! g: yci gy: Coe k) pdﬁprbp;dgteexmic—n@odnﬁectla-lohlylbmh@ (@exit)acrpiee ok Sxdriply, ﬁ%;f :
Iglyclrdy 0e I ne. QXi _
di gl yci dyl lg%'%e?'s 24 thﬁ; _rogagﬁa “gaﬁg’é‘f%ﬁh'é’%g?sg%‘g?ﬂﬂgr ‘Eﬂ%‘&%ﬁ%ﬁ&?ﬁéﬁﬁﬂ-
adduct s t hateinfthe ftmgbly ciadyfactete dy Daf-ichiKogyg SeiytladChj Bidhend! F or
al kyl ene ol t i i et her ,
LR SR Sk A s A e
et her, bu i y ,
cycl ohgxanedi met hafol: ?Eihslglff'u(r\xi‘l(ﬂ\gkrie%g ofiglgl'&(rﬂnr Oo?iﬁe%@s% %M%&J@d roduct
di gl ycidyl ether, "an € 11ke. %{ £ _ _ Phe epox;'? ’
(et h) acr ylthasechaying aba valye af hted! dnye prefeoed angl, inpertipulacitihst oft+Herare 0
conmpound & el B RorAcddy! 1 ¢ aci d under the conditions as described
1

below. [0 (Meth)acrylic acid is reacted in an ratio of
0.9 to 1,508 nore preferably 0,95 to 1.1 nol relative to |

equi val ent of the I i s i
cgrrpound. The reacl?]? gﬁmfrgr?géﬂﬁé‘%?&é’%é’%?ﬂhg% ﬁzﬂgsurt&%m%%%gg%gs tt“ﬁle
reactiton tif el 18 o353 by weightempremueiergbly 20k 80% by wisizht gud further

accel er at eréfBRbISAAS BON byivicidht. WhEh Bk Coferdt & 1LIhAR 109 B WSEhtSHUE Polfise
for exanple, triphenyl pgﬁéfhl ne . . . )
2,4, 6111 SOARERSEAYE SRPHrOtaIdRg Py Aiter Yalpy (%) teiniarisestte wording

t et r aet hy | sppniNatatteitlcWebshBas Wddsed otk §itt@value (%) & p@hﬁmaﬂg%isfah@rytmwse,

for exanpl e, p%ranethox phenol , - et hyl hydr oqui none or, the like as a

pol ymer i z3¥ivneht PR R 15 Brteblydp thegaqge avehio et Yrweiehtat i on duri ng

the react ifopps] 20[ 0032] In the present invention, the epoxy

(ot ) acr vl at 6 oot AR PR AaHHEREP ATYpE Bt R i

t he pr eserbmpesitiui dfoie présent invdndoisabt pefialily GniteD.CELROMIYS thereof include

e S A st S e 1

functi on (ﬁheiniqalsp\Zi-hygrdxbla-mahjﬂa(m(taieﬂm\&ﬁ}@ﬁh&:@lﬁp{o}&m@Fn@me@ '((Blgi})-rt i on,

etc,) ,ef opiical ,»di.sk | am nat ed jng t ul travi ol et-cur e

r esi n2§o n‘gic%gfl'%t)’olﬁ'ﬁb@%ﬁ?%&@%’%ﬁpﬁ?"ﬁu%’%W'%T’H‘é&lﬂ?]é{’waﬁ1'One gacure-

( rrFt h) acxyPsg; mahsfaclbtedibﬂéﬂ%dﬂpebi&hpﬂh@ﬁ@cﬂs)ﬂf}h@(pmw-i-({4-@4—(29115&16%@22-

pol yi socy 30, . C 6 acryl at e ound.,,

Bl oo SPEbRRtBsR IRy Rro L Sl a L it fiatp ORI g achred

3|— met thl-1 by Eibafipatialyedh anii;:aé&)ghﬂ-yd)m&tﬂmﬂyd I @q?w_gjrlmﬁipber(opa (Iydapire@$1;ene

gl ycol , - X 6-hexanedi i ol propane

pent aer yt H’%F‘%géﬁ%g r%}’ ?9‘%"’1 %’5%1%1 %ggﬁmﬁecaf[ﬂy?’rg’(d’mg’?}s"% h’sﬂi F’g BMP }op1-one

30  (Darocur 1173; manufactured by Ciba Specialty Chemicals), 2-methyl-1-[4-

(methylthio)phenyl]-2-morpholinopropan-1-one (Irgacure-907; manufactured by Ciba
Specialty Chemicals), 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butan-1-one, 2-
chlorothioxanthone, 2,4-dimethylthioxanthone, 2,4-diisopropylthioxanthone,
isopropylthioxanthone, 2,4,6-trimethylbenzoyldiphenylphosphine oxide, bis(2,4,6-
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cycl ohexane and the |ike, polyester polyols obtained by reacting
t hese pol yhydric al cohols with a polybasic acid (for exanple,
succinic acid, phthalic acid, hexahydrophthalic anhydride,
terephthalic acid, adipic acid, azelaic acid, tetrahydrophthalic
anhydride, or the like), caprolactone al cohols obtained by reacting

t he pol yhydrmethalbersion])pheiyifhosphirts oxie; iii(26idimehoydbiednanat e pol yol s
(for exanpﬁﬁm: i_ol .oht ai ned by reacting

1, 6- hexanedi o ﬁ%@@hﬁﬁﬁﬁﬁgﬁgbﬁégr %ﬁ%?%? and the like), or polyether
pol yol s (fdP026kanpl e, pol yet hyl ene gl ycol, pol ypropyl ene glycol,

pol yt et r anet hyl ene : Bt oxi de- nodi fi.ed bi sphengl A, and
the like), and t hehﬂhﬁ g@%"&% E‘éé’g?%ém)éSW%%‘E"é‘Pf 55 l’ﬁfF“‘?}P"eaﬁ% PRASERE
pol yol Ps 9F Beermeate kinds ofyB&} (B) componentsien bplied aoh nittereaoy/sptiossl ol €
| ncl ude | SqRBEGANE ofihk SRANARAE) WRXA
di i socyanat e, xglene-Q||s cyanmate, dip

di cycl openferiyP0%dycnright eed praferablyHeto |1 D%y v@lighthese, i sophor one

dii socyanapﬁmns preferred. 15[ 0036] Exanpl es of the hydroxy
(meth)acrylat € conpound i ncl ude hydroxyet hyl (meth)acryl ate,

hydr oxypr opyl (et ydrativis pesyibleos piamamiteywhivhaan jé @t e, di met hyl ol
cycl ohgxyl Fryds r .qne. th)acryl ate,
and t hge(l i Elgmé%g t l?ggﬁ ’ﬁ‘?ﬁ?ﬁ&“@‘@%ﬂ%}%ﬁﬁgﬁﬁ’g’%&ﬁ%@ﬁ% aB%vgf erred and
2- hydr oxy ePijepobmisrigytinaiyitigon()s Artnes avhidhoah be sed probide berextic ak@@37 1
The above gigreiiain C ' : s . That, i s,
an organic Igﬁ%i scl)cd%gbr%%geri tgﬁﬁ'hx_e lffv?a_g"geﬁcﬁjga{p?gk’ﬁdIglr%fh%%l%\g%%omsagldt hat
the i socyaftat!&stgh BinsRylpnphemaei yeid ispamy esten andjlie lilke.eWhen z el ative to
1 equi val epHotdpblyirdgzaed aatbr ﬁl&i@i‘dﬂﬁ&g@fﬁguéh%%e%ﬁniﬁé 5 uﬁe%?ﬁé EfteRl inFhe
bly 70 to 90C to synt e an

reacti tq er.at ur e of ,grefera ( 0 S esl z

ur et harte of Egvéﬂﬁtfc.m 513 CORpRASHION of Hie Prepeld invertion g wivalku®e03 to 5t ed
t herewi t h \Sﬂgﬁtlaﬁdprefb@aHIWOlODibﬂ%BY%ﬁlﬂ.s preferably 1 to 1.5

equi val engﬁ%sgl ative to 1 equivalent of the isocyanate group of the

ur et hane mer, and the intended urethane (neth)acrylate can be
obt ai ned Ibly react Fﬁ@;lﬂﬁeiﬁle&]?urmi g@in%@ﬁpodiﬁblﬁ&%oetgdgé?b_@m iﬁveﬂfi&gﬁi%} ﬁ].irtger q
i ot hane. S8FOR A e EMsrIRa oL tber 1oy CAS BSUR: Wagbaveqormsmehtt o) and the
or o1 or a1y apbr X et SLa. 400 6 20000, L ODSR T e e e <
s i o
used for visge n d o e B (16 1
strength) 1&% ;(i %p rgof. S .not )ﬁg'r.cp? rT p m't(d. )Ig:(rgtatel es
of the (ﬁﬂﬁacr@n #2 ngrr?eern ﬁg?}}nﬁalsﬁ%gﬂfhf%&*} "'IdyW -HEBERP* ¥ an
i ncl ude ¢10)2GYBta (R2) a (reBtehy Guoath)hayles, (Q43)n (@l aits , and th

i sodecyl {rre a(f?f)acré;%'ﬁlate, gﬁ%’al ;f,}]c et H’S‘%?B&?ﬂ’ét‘ 1r$gf:%ous (C-1) én epoxy

( et h) acr yhethjasrylasomgfor §€-2) a ety @oeth)haylete andl(Q-5) Hi@esh)acrylate monomer

(et h) acr yi : hyl (rmeth)acryl ate, phenoxypol yet hyl ene
gl ycol (n%lb gélrn%ag‘{%g%,%%nzyl (meth)acryl ate, tetrahydrofurfuryl

(met h) acr{A03%k, nor phol i ne (meth)acryl ate, 10 phenyl gl yci dyl

(meth)acrylate, 2 t | ate, ethoxydi et hyl.eng

gl ycol (meth)acr yTﬂgyng%%?z@g%gé@r% 221%%%{'5 ?153 WFrgtué‘fexgoéﬁ%% fRpetion

( met hJ@cr 9f impeoving cuypdility et calisreingdeydacdsyf 2 Caed hiodoetyrhedhenical strength

di cycl opepl gt %l Ak r e, [FANCRYL FA-511A manufactured

by Lt ar h?ﬁ-‘ By nﬁsgﬁﬂr ¥ é'['l,gg E{té; I\flg’zém iff the pres%?mvcnffbn, 2. EPOXY
(meth)acrylate, any of those obtained by reacting glycidy! ether-type epoxy compounds
with (meth)acrylic acid can be used, The glycidyl ether-type epoxy compounds for

" obtaining epoxy (meth)acrylates preferably vsed in the present invention include diglycidyl

et A

at e,
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di cycl opent enyl oxyet hyl acrylate (for exanple, FANCRYL FA-512A
manuf actured by 15 Hitachi Chem cal Co., Ltd.), dicyclopentenyl oxy
net hacryl ate (for exanple, FANCRYL FA-512M manufactured by Hi tachi
Chem cal Co., Ltd.), dicyclopentanyl acrylate (for exanple, FANCRYL
FA-513A manufactured by Hitachi Chem cal Co., Ltd.), dicyclopentanyl
met hacr yl ateélel( ¢fdvisphsraoip| ez AlFRNCRMHe Fiud Sivtenf) diglaidyliether dibisphdnalhir

20" manuf actiy S By w00 BURRh B RELY LBty Sbg BRTRFres L AT AR

ac ryl ate (bside ed&@nplﬂwremﬂdﬂm&ew hydrogératedbispberol/ F bogkylesibxidas s a

ranit act un SRS R TRARRAN GRS E R SR AR el BRER 21 o

(for exadnp hGOPeMbslm tighyeidaMtharnbiftznediol dglytigyl chmmhbmediobdaglyﬁdy] cthcr

) A A R T DS T B

et hyl ene okkt’de nodi fi ed octyl oxyl ated phosphate (neth) acryl at e,

et hyl ene OE@ @- nodi fi ed phenoxyethyl (neth)acrylate, and the like. O
t hese, o C18 al kyl (neth)acrylates and et hyl ene oxi de-nodi fi ed
phenoxyet hyl ( met hihecpg¥mstianaylpiestebs dtninalty réavtingditha glypldat eharononer
havi n ne R ng the
machaﬁjfdgal °&p’?ﬂ§g¥é¢%"?gg‘¥%t§%%%§5e§d§?3%&g¥h@ﬁérp nsgp%egé IHCEB %ltglwon and the
like) of al¥03Htical di sk where the ultraviolet-curable resin

conposi tion of th

light-transmtti n?@g@%?ﬂic[dgi@’iﬁf&bt@&‘uda?;g%tgcg‘%cbotﬁti hsgﬂa mo%e)pé%ﬂrag/‘ﬂgws
nononer ( 0©3)1 Ja}eldﬁﬁaBVf‘a@ lyequivelepsof yagcoporyagrenn af theoglyridyl ethantypayroxy he
(et h) acr ydoasf@mma rmeaach@mcﬂgeﬂam ﬁ&&c&h@f&fy{oqmbocgmm&es@&n tinf¥gh ude
cycl ohexane 4- di rre@ hanol di (neth)acry

cycl oHexarf@Proxgnalelyd FPa?fﬁolF"“ﬁ"i (IHEEQ% @@F‘fﬂleé%‘%thetf@@icﬁ% itders Brad tause Ay | oI
di (et h) aCdalﬁ'lﬁi ﬁmﬁﬁp for%mﬂﬂleempﬂﬁﬁy Ff&@ uink, 2086k RRMERGTamRehe1)MieRRIO

Kayal m Co. cl odecanedi et y oI dl acr yI ate, and the i ke)
di oxane gl§ 9@85 t’a‘?"("ﬁ"r’ﬁ BTy FEERYlepERo o. [Qofdren ikisgdse possible to
manuf act urugd, fbr axymplePedn Hdﬂoﬁﬂ}eﬂl &.‘o Uﬂéwﬂﬁ 13Kk ¥6 @ holymerization

di acryl at d the net h)acrylate, -

di cycl operif lau"(%{“rﬁ’é‘é‘?’g?"jf% "‘%‘L%”héﬁﬁﬂﬁd?‘a&m‘al (meth)acryl ate,

al kyl ene c[&ﬁ)m@ nodi fied 1, 6- hexanedi ol di (neth)aeryl ate, neopentyl

gl ycol di (zneth)diagryl at thyl ene_oxi.des neopent yl co
di (nmeth)acryl ate, i‘h@a m?’g tf‘%‘ §1 FRPxY & 85%7?%@9& ore er}era%i;P’a

di (meti )?quphatoé&tgpqmpoilqa@n@ln)eargizm dgtarzmdﬁggio‘?/hism%qgolﬁﬁ@be epoacgl d
neopentyl ate e
gl ycol (Cﬁ’é’igﬁ acr yia Serﬁéﬂ Eﬁ&%ﬁ?ﬁ@ﬁ‘é’e@l@?&e ea%gc&@ﬂﬂé ggte?e
et hyl ene dB(lquelewaDth mo@&henol A-type di (neth)acryl ate, et hyI ene
oxXi de C?«g? phosphate di (nmeth)acrylate, and the like. O these, it

IS pre errfe o0 use pol yethyl ene glycol di(nmeth)acrylate,
pol yt et r anet hyl en@htglhythmie (meﬂﬁmlht):zﬁ@ﬁyuﬂbb imthd petsént iromation has a

i de- nodigf ] t
rvent | on.isadh SABpRS He8 Pl VBB Riion &) W aRESRET
oxi de- nod |dfsﬁé@nm¢gqommhe lﬂillaylpbt-dur(lbie tﬂh#la;omydmﬁcm of El&q:a@s]ant invention,

Wth rega p@n_g

(et h) acr Tﬂg%ﬁéﬁ%&f(ﬁeﬁﬁ%&r}}%&%&?ﬁ {E?%% glgﬁ(,y dy?%t%éﬁdag n@gocﬁ%n\?ltﬂng
t hr ee3 neﬁM@hX@¢Wm6§ﬂmﬂ§ecmD@mdncl ude trinet hyI ol propane

tri (rreth)gq‘d' joate trimethyl ol octane tri(neth)acryl ate,

trimethyl 0l propane pol yet hoxy tri(neth)acrylate, triniethylolpropane
pol ypropoxy tri ( nexanpesrof fetpelyhydiawediol intlpdeosapanty glypel Braveghyl-1,5-

pol ypr opo X .
tris[(met éﬁegl(y’@@a&%‘@% a(ROIP()a?{ %Pylene IF ccil ald‘% B%tgn lc;rcrié)o i 1f’6 hcacanedml,
t ri sRet hireaestyy leipﬂoga@,cepem;ﬂcmﬂsrdgy uwwladeeanepmwﬂyécrl yirdhiydeicymethiyl)-
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[ 0042] Wth regard to the (neth)acrylate nonomer (C- 3)
usable as the (nmeth)acrylate (C) other than (A), the (neth)acrylate
nmononmer having five (neth)acryl oyl groups can include

di pentaerythritol penta(neth)acrylate, caprol act one-nodifi ed

di pentaerythritol 5 penta(neth)acrylate, and the |ike. (0043]

(reth) S??L?ﬁ“‘“‘“’m Dot g P e PR Ine WINRE Mt bl Ao slotole
si x (meth) acﬁ’yal ffb i %ﬂ%@%ﬁﬁm& c’f'ﬁﬁ@c&fgigeeﬂ‘[’}?fgf’ ¢ifriexgfiydrophthalic
hexa( net h) anh}sdhde,eerepiﬁlmi iokeldtad adelBelacill, pRAhVRS
et II]‘I%E)CI' a 1d oo mml Ll Y ﬁﬁ ﬂﬂmmhﬂiydndc or the
(met h)acry G %Bﬂ%c aFfSB‘ﬂf gotiine efﬂiﬁﬂaggthOEﬂvirmlwholﬁWh@e al so a
FSIOZ f4 ij nlﬁt i fgad:lamjm, pdyzaml@nsm\pegfh Kfofreatp{es B gblbh@b‘dn}ﬂe@i/dl toﬁtfaﬁﬂe!% t

N (H&sd ggﬁfﬁ 8 e%rge i n.comp i.on 0 e sen
i nvention, one FEoREH 4% T‘?e%ré"’ & e’é?fﬁrﬁﬁ%@?ﬁ s
can be utseataasaltapniymwnm gljfcoé,lrpol}'ptdpphﬂé glyedl, |p01ytéﬁ&&cﬂ:§>&h@§[§mﬂ,‘f etlﬁ)’l'éhel I
conponen o r 0Si sual ly
5”16 8056 by e RS pbAG R ol SWEf it i "SRR e pepeseiecerdvel o
t he case mndrﬁhﬁtmbmlmpdﬁmmd(C-Z) and (C-3) are used in conblnatlon
as thed goﬁggponent , (CG1) and/or (G 2) are each usually used in an

am)unt of 70 parts by weight and preferably about 10 to 60 20
parts by wei ght r eixamples of the pAlfispeyabme ingludeisgiorant diifveyapel yneri zabl e

conmpound ¢ used in nt of
10 o 80 pﬂﬁar tE'BS Q@g@&@hsﬁﬂqnéﬁ@'%oI&lg)flégar%sg&ﬁrR%g?@fen%%xsggwgteb%pwaﬁ AT
rel ative to4¥digoqyarais iwclmnqnyl isdcymiate; apichy lile: i Ofithise, isphmonad
conponent (cﬂ)socy'aﬁhtéﬂfcféﬁcﬂiard t he phot opol yneri zabl e conmpound
conponent refér to a4 conpound conmponent having a (neth)acryl oyl

group. 1525[[@%] To the ultraviolet-curable resin conposition

of the present ln\aaﬁaafa@oftﬁ@hﬁﬁwﬂm\éﬁxpa%ﬁgﬁe @énpfcﬂn&lﬂ%c udb‘ﬁ}drm%@thyx

anti oxi dant, an organ [ vent

pol yner i za(met%?r’icmﬁpmywyprapﬂ émeﬂﬂaﬁglaéfg éYﬂIOX}é?ntYétﬁmﬂs)ﬁaﬁatc, digwstiylol a
surface |Lb‘9&1bﬁ<§@t moﬁo(&bﬂawc%ﬁ&@ rhk;dﬂ@ aﬁ’bﬁa%ﬁg%ﬁﬁgﬁyls% éﬂdgﬂé like. Of

stabilizer_ (f exa i ndéred am ne co e l1ke)
and a fil Itsse Eﬂ&@ﬁfgﬁeﬁ'&tww ferepd fad &ddroyyethnd (aethlapnylateds ed
anlne2@ongggmgmﬂy5@m@mgnes can be used without particular limtation.
Specific ? @ﬁfles t hereof include, for exanple,

1,2,2,6,6 @ anet hyl- 4-pi peridyl al cohol, 2,2,6,6-

t et r amet hy1- 4- pi pEhé e ?da@tﬂ:mha b‘écam% Gfoxﬁerdaﬁl Ieaés"lﬁllc!i\yé "ﬂmﬁb,poﬁ“ dyl.

(meth)acryl ate A- 82 manuf ac ek Cor por at | on), and the

li ke. (ogwcpﬁtwquangv.zw léh?fg@ aéamwb‘a}ﬁﬁé@ﬁ %l%wcwaﬁers@up is
present i puwdaiblon,1aan.chguiekest mvb»b TéqaivaGnRetheth Vi ﬂptaﬂ@mapove
descrg?ed co geglents att:i an ordi narggﬂ&. erature to 8‘6 In addi t1 on,
accor P ng Megearie et & ragtiontgpesrere ) %Z Red? o sym n
operation oﬁgmirera%én 4 mydmyo;memmqﬂm cdnty@ubd {siiiédtheewibl Eafahiehd €Si N
conposi ti t he pres

1t
Spbropr | abBPod e Bl SEREIM TPrics sedvalshis iR b RitAlen SF o orapate he
viscosity gmtup 2bthe uethane blgonea g ttefintdtiet mreﬂﬁﬁé) (mé”ﬂijac latel dan tse eMaiadd

or of or gbl B BARRRRE/ 0 Sorte Hres d SRiialh TNl

of t h&0 pr esample, IK-9%7: opolyether-based uretBane Atrylate (i fadtaied By I\@ﬁoﬁ Kiag:gun

" apr osent i s v 1hs e ENeT ke L e e e PRl GrD% 1o

95% by wep@ferably praxinitelydpotyt@od.zati on initiator in an amount of 1
to 10% by wei ght, and
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15 (C) a (neth)acrylate other than (A) in an ambunt of 0 to 80% by
wei ght based on the whol e conposition. 2. The
ul traviol et-curable resin conposition according to the above 1,
wherein the (neth)acrylate having a structure represented by the
above general formula (2) is polypropylene glycol diacrylate where n
equal s 12 i[0038he fornmula. 203. The ultraviolet- curable resin

one of the_above or 2, which contains

di
ot Toast one of ( CTRS CaBRYIel Tordmes deapabie sohe (rthiporalai (65 Hemshan
acryl ate agAf @haelmeec(mﬁa@)la@ﬂgﬁ@bgqoaﬁlﬁﬁlﬁm ﬁﬁccﬁé}ﬂcal k'ﬂ’réng&g?nd the

t ai d
(G2 are FrEadmtaet B cat G SRmaiehgf b e alsteaionEDBE i t
by wei ght ofe @itol)a@oloylBtipzah i@ 03ay 03 SIRYNBREM 1A EE o i goo%?yl' Sht

wei g

in an anpu 0 75 t based_on_ 100 arts
of phot opo?@ﬁ@??gﬁ’ g°5‘8ﬁ3§ﬁh®°€%§%ﬁﬂgﬂt(§w%§amlms 150‘1@?}’ @Féh)ﬂcwlate
ul t ravi ol estenyr(muaadrﬁmbmeq@@ﬁﬁ)a&ﬂym &eﬁ@ﬁﬁyﬂwm 5,0@1&(3 gmqnggcy; he

(ot by acr y (R AREef B AR Bl tReriits, Srepbirpobiehyinc Brel (oetpase,
ur et hane ( hmzyll)(mthgdmﬂae,l tstreﬁn@ﬂroﬁmfui}ﬂwaﬂ)ac@% m'Bﬂﬂhohne (meth)acrylate,

Sbove 0o PSS R AR St AR G Suhs e

(et h) a;:r y(nwlﬁa@h&a@; m!sgdclmgecmdmhmrHQrwatﬂmdoaﬁmﬂqmemcgﬂite of tlhe epo?y
t
Dot by acr o RS oS (RRRR 82 ibtlbchiern P Bl Glieaol . ©

ur et hane FMRW&E&-?IMEM&@I@W Hitache&hdmiced Cog Lyt gt r anet hyl ene

L S st g AP O AR
conposli% i dhitagbicelicationy Coe Lty dicymorshtenyloxsanetimryiate (fobexantp; EANCR@S)
I R i e

fromthe group COI’ISI St

di (xnet h) EAPPEEANGRE ﬁ@%mmﬁac@@cmmm Eliegrcal Co., Ltd D,
trirnet hy'dﬁyﬂfoﬁﬂﬁﬂﬁl &Ethﬁélﬁ?ﬁatég&@ Eyzlnﬂéd@ FAfN 1’5 PAQ}MM%? d | ryyl ate

(et h) acr;i_hat e, ethyl ene_oxi enoxyet

and pol yetHiERhegip6e. Hid ()nbﬂmwﬁﬁl’léfe (&oam@méﬁm&ym@m gl ycol
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15 resin layer fornmed on a face opposite to the recording |ayer or
the interfacial layer viewing fromthe first resin layer, the resin
conposition can be preferably used as the first resin |ayer.

In this case, the thickness of the Erst resin layer is usually 1 pm
to 50 pin, preferably 5 pmto 40 gm and nore preferably 10 gmto 30
gm 20Mored®®2] the thickness of the second resin layer is usually 50

50 pm [o05e] | Wikl RitadictREimione Fr Gubafs Srlnimatdrgriae
: ayﬁ{ |t S cfﬂ)pnb@ahamf(Ab \ile (nm;hémcsylatamoaoxhérrmml ﬁne(mn)amtoyhgoupstca%

[ ran a 0S e on
259an opt i zdz}utdé h@%‘ %%@F%P %?Eg %‘Eﬂcg"rl%? tc?PJ? Sif ‘HB%‘%“P@P"‘”&%?
spi n coat i pepta(eethiatrylstephdtle likel yneri zati on net hod, a roll coatl ng
nmet hod, a rgﬁn printing nethod, and the |ike so that the film

t hi ckness e resin applied as the first resin layer is 1 to 50
pm After coati ng, With régarded itheet (ineth)asistidte awpnothdri(@:\) ofable d:sditd’(ﬁﬁﬂl)acrylate

uItravioIe 0 ne side or
bot h 81 des O R R, SR Rafdtieryitt B Dk lshP AR 2t 30
pr ef er abl ymalbémhpgﬂaetl‘ﬁhliiﬁD@xﬂ(mhﬂ‘dmylatnd:ap&tmionuhmdiﬁﬁd ﬁipeﬁteermhhw
cont et on (el el H ot eiThy oA by T ldlonchIS RRIRES L' e
exanpl e, aprwnwnwdpn mgyhealh@@lpolaﬁlpmd que hyvivg sexert mromreréhé‘tb)zlg:rybyf ol |
coating %. a screen printing nmethod, and the |ike so that the

s

filmthick of the resin applied as the second resin layer is 50
pin to 100084f] After coating, by irradiation wth an ultraviolet to

near ultravi oI et rIﬁlM]eQﬂt?a\(;?dlé%'EQ;taﬂte rEEPLY ﬂ%oﬁﬁ%t 35%4&95&1{@ enkioR Dnf R

side or both sides, the conposition iIs Tt on - arount
i's préfer MY aHBete kingls obthessdl) pamparentaers hearad 2§ @inxiuge ay mpntroam rgtio,

appr oxi matelodef otqucleeﬁlgoﬁeﬁt@J)rt?the'ﬁﬁfavﬁt&-bﬁgbmcsméoﬁﬁﬂbﬁ &Pigutfqaﬂi}‘ot he

ultraviolet to near ultravjol et . can be use

it all ows PEP%HYAYGBHR ﬂlaftpfﬁil’?@bm %w&é(ﬂtmﬂ@t& EROVER inythe/gass where 59—1) For
exanpl e, idhdon@-2oed (8-3) e usé iﬂf&oﬁbmhﬁdnrﬁmiﬂb) BASSoRbkiS(CTBY oY (- ijp

a netal halide |a ul se n an’.el ect rogel €ss Ianp

The | ke HaSeh poTIbLusiiih iR Aoat G TP 2B PERS WOPHERS SHpBeratBrARSR 1iHe &
preseny l ty VelghaElale: & Q06 pirtsah eight ShRRholReNzdblt doRpoaRSe Where

the recor nm es an or.gani ¢ dye but also in"the case
where it &8&?8?1}3&@ s R G ot A i AUkt 030 BB v
the conposhd prefersbdy 29 LUsRatybewkighiztlate t6 eoppkaby veafhfsct in the case

(0581 | PO mgab R kP pa S Rhah e = Rauert I RUBREPoMBR bo

expl ai ned compeund pempdricatdefey ton dompoadddoaperent havipileddacrlod] grdi.
preseg% i@xﬁg ionis not limted to these Exanples. [0059]

20U travi ol'et=curabl e resin conpositions of Exanples 1 to 4 and
Conpar ati ve ExanpTethe mtrmoktwablepésﬁpmi@dsiamoﬂtﬁé PgsehDinbdition, an

conposi ti %'mtsfve ith e'tsnan-ls;% rlugt ai '%giggtlt, an c:lrfl,ranic solvent, a silane coupling agent, a
polymerization inhibitor, a leveling agent, an antistatic agent, a surface lubricant, a
fluorescent brightening agent, a light stabilizer (for example, a hindered amine compound

30  and the like) and a filler may be added according to necessity. As the hindered amine
compound, known ones ¢an be vsed without particular limitation. Specific examples
thereof include, for example, 1,2,2,6,6-pentamethyl-4-piperidyl aleohol, 2,2,6,6-
tetramethyi-4-piperidyl alcohol, 1,2,2,6,6-pentamethyl-4-piperidyl (meth)acrylate (LA-82
manufactured by Adeka Corporation), and the like,
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[0046]

The ultraviolet-curable resin composition of the present invention can be
obtained by mixing and dissolving the above described components at an ordinary
temperature to 80°C. In addition, according to necessity, foreign substances may be
removed by an operation such as filtration. As for the ultraviolet-curable resin
composition of the present invention, it is preferred to appropriately control the mixing
ratio of the components so that the viscosity at 25°C is in the range of 30 to 2000 mPa.s, in
view of coating properties.

[0047]

The following will specifically describe preferable embodiments of the
ultraviolet-curable resin composition of the present invention.

1. An ultraviolet-curable resin composition containing (A) a (meth)acrylate
having a structure represented by the above general formula (2) in an amount of 20 to 95%
by weight, (B} a photopolymerization initiator in an amount of 1 to 10% by weight, and
(C) a (meth)acrylate other than (A) in an amount of 0 to 80% by weight based on the whole
composition.

2. The ultraviolet-curable resin composition according to the above 1, wherein
the (meth)acrylate having a structure represented by the above general formula (2) is
polypropylene glycol diacrylate where n equals 12 in the formula.

3, The ultraviolet-curable resin composition according to any one of the above
1 or 2, which contains at least one of (C-1) an epoxy (meth)acrylate or (C-2) a urethane
acrylate as (C) the (meth)acrylate other than (A) and further contains (C-3) a
(meth)acrylate monomer and wherein (C-1) and/or (C-2) are in an amount of 10 to 60 parts
by weight based on 100 parts by weipht of photopolymerizable compound components and
(C-3) is in an amount of 20 to 75 parts by weight based on 100 parts by weight of
photopolymerizable compound components.

4. The ultraviolet-curable resin composition according to any one of the above
1 to 3, wherein molecular weight of (C-1) the epoxy (meth)acrylate is 400 to 100000 and
molecular weight of (C-2) the urethane (meth)acrylate is 500 to 100000.

5. The ultraviolet-curable resin composition according to any one of the above
1 to 4, wherein (C-1) the epoxy (meth)acrylate is an epoxy (meth)acrylate obtained by
reacting 1 molar equivalent of the epoxy group of a bisphenol A-type epoxy resin with 1
molar equivalent of (meth)acrylic acid and (C-2) the urethane (meth)acrylate is a urethane
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(meth)acrylate obtained by reacting polytetramethylene glycol, isophorone diisocyanate
and hydroxyethyl (meth)acrylate in 2 molar ratio of 1:2:2,

6. The ultraviolet-curable resin composition according to any one of the above
1 to 5, wherein (C-3) the (meth)acrylate monomer is at least any one compound selected
from the group consisting of ethylene oxide-modified bisphenol A-type difmeth)acrylate,
propylene oxide (3 mol)-modified trimethyiolpropane tri(meth)acrylate, a C8 to C18 alky!
(meth)acrylate, ethylene oxide-modified phenoxyethyl (meth)acrylate and polyethylene
glycol di(meth)acrylate, polytetramethylene glycol difmeth)acrylate.

7. The ultraviolet-cirable resin composition according to any one of the above
1 to 6, wherein (C-3) the (meth)acrylate monomer is at least any one compound selected
from the group consisting of ethylene oxide-modified bisphenol A-type di(meth)acrylate
and propylene oxide (3 mol)-modified trimethylolpropane trifmeth)acrylate,

[0048]
The ultraviolet-curable resin composition of the present invention is suitably

used as a coating agent for a light-transmitting layer (composition for forming a [ight-
transmitting layer) of an optical disk on which a recording layer is formed of an organic
dye material, The light-transmitting layer is a layer formed on the face of an organie dye
layer as the recording layer (hereinafter referred to as organic dye recording layer) at the
side from which a recording/reproducing laser beam enters, directly or through another
layer such as an interfacial layer, and has a function of protecting the organic dye recording
layer. For exhibiting the advantage of the present invention, the ultraviolet-curable resin
composition of the present invention is preferably used as a composition for forming a
light-transmitting layer in Blu-ray Disc where a substrate, a reflecting layer, a recording
layer, an interfacial layer, and a light-transmitting layer are laminated in this order.
[0049]

The ultraviolet-curable resin composition of the present invention constitutes a
light-transmitting layer through application thereof on the organic dye recording layer or
on the interfacial layer and subsequent irradiation with an active energy ray.

The cured product obtained by irradiating the ultraviolet-curable resin
composition of the present invention with an active energy ray preferably has a
transmittance of a light having a wavelength to be transmitted (405 nm in Blue-ray Disc)
of 80% or more and the transmittance is particularly preferably 90% or more.

[0050]

15



Ol

CE 0. 0Z G CE ha 0 88 0 aidnexa

10

15

20

25

30

Tt is necessary that the material for the organic dye recording layer should be
sensitive to the wavelength of the laser beam to be used for recording/reproduction.
Furthermore, it is necessary for the material of the organic dye recording layer that the
refractive index should be altered through physical change or chemical reaction by
irradiation with the laser beam, Therefore, examples of the material for the organic dye
recording layer include cyanine dyers, oxonol dyes, azo dyes, phthalocyanine dyes, and
porphyrin-based dyes. Using a solution obtained by mixing any of the organic materials
with a solvent such as cellosolve acetate or tetrafluoropropanol, the organic dye recording
layer is formed by a spin coating method. The film thickness of the organic dye recording
layer is preferably 15 nm or more and 25 nm or less.

[0051]

The interfacial layer has an function of preventing mixing phenomena such as
diffusion of a dye contained in the organic dye layer into the light-transmitting layer and
permeation of the solvent of a curable resin for forming the light-transmitting layer into the
organic dye layer. The material constituting the interfacial layer includes silicon oxides,
particularly silicon dioxide, oxides such as zinc oxide, cerium oxide, yttrium oxide and
indium oxide (ITO), sulfides such as zine sulfide and ytirium sulfide, nitrides such as
silicon nitride, silicon carbide, a mixture of an oxide and sulfix, a mixture of silicon
dioxide and zine sulfide, alumirum oxides, and the like. The interfacial layer is formed by

a method such as sputtering.

[0052]

Moreover, the reflective layer includes Au, Ag, Al and alloys containing them
as main ingredients, which have & high reflectivity in the wavelength region of visible
light, particularly blue light to be used as a recording/reproducing wavelength. The
reflective layer is formed by a method such as sputtering, ion plating, or an electron beam
deposition method.

[0053]
As the substrate, a polycarbonate resin, a polyolefin resin, an acrylic resin, an

epoxy resin, or the like, which has been commonly used for DVD, can be employed.

[0054]
As mentioned above, the ultraviclet-curable resin composition of the present

invention can be used as a coating agent for lighttransmitting layers on the laser incident
side of Blu-ray Disc and the like. Specifically, the composition is coated on an optical disk
substrate by an arbitrary method, for example, a spin coating methad, a photo
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polymerization method, a roll coating method, a screen pri.nting method, and the like so
that the film thickness of the applied resinis 1 to 100 um. After coating, by irradiation
with an uliraviolet to near ultraviolet ray (wavelength: around 200 to 400 nm) from one
side or both sides, the composition is cured. The irradiation amount is preferably about 50
to 1500 mi/cm? and particularly preferably, approximately 100 to 1000 mJ/em® For
curing by irradiation with the ultraviolet to near ultcaviolet ray, any lamp can be used as
long as it allows irradiation of the ultraviolet to near ultraviolet ray. For example, it
includes a low, high or ultrahigh pressure mercury lamp, a metal halide lamp, a (pulse)
xenon lamp, an electrodeless lamp, or the like.
[0055]

Moreover, the ultraviolet-curable resin composition of the present
invention can be applied to the case where the light-transmitting layer is composed of a
plurality of layers. For example, in the case where the light-transmitting layer is composed
of a first resin layer formed on the recording layer or the interfacial layer and a second
resin Jayer formed on a face opposite ta the recording layer or the interfacial layer viewing
from the first xesin layer, the resin composition can be preferably used as the first resin
layer.

In this case, the thickness of the first resin layer is usually 1 um to 50 pm,
preferably 5 pm to 40 um, and more preferably 10 um to 30 pm.

Moreover, the thickness of the second resin layer is usually 50 pm to 100 e,
preferably 60 um to 95 um, and more preferably 70 um to 90 M.

[0056]

In the case where the light-transmitting layer is composed of two layers, as a
forming method of the light-transmitting layer, specifically, the composition is coated on
an optical disk substrate by an arbitrary method, for example, a spin coating method, a
photo polymerization method, a roll coating method, a screen printing method, and the like
so that the film thickness of the resin applied as the first resin layer is 1 to 50 pm. After
coating, by irradiation with an ultraviolet to near ultraviolet xay (wavelength; around 200 to
400 nim) from one side or both sides, the composition is cured. The irradiation amount is
preferably about 50 to 1500 mJ/em? and particularly preferably, approximately 100 to 1000
mifem?®, After curing, the composition is coated on an optical disk substrate by an
arbitrary method, for example, a spin coating method, 2 photo polymerization method, a
roll coating method, a screen printing method, and the like so that the filin thickness of the
resin applied as the second resin layer is 50 pum to 100 prn, After coating, by irradiation
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with an ultraviolet to near ultraviolet ray (wavelength: around 200 to 400 nm) from one
side or both sides, the composition is cured. The irradiation amount is preferably about 50
to 1500 mJ/em* and particularly preferably, approximately 100 to 1000 mJ/em®. For
curing by irradiation with the ultraviolet to near ultraviolet ray, any lamp can be used as
long as it allows irradiation of the ultraviolet to near ultraviolet ray. For example, it
includes a low, high or ultrahigh pressure mercury lamp, 2 metal halide lamp, a (pulse)
xenon lamp, an electrodeless lamp ar the like,

[0057]

The ultraviolet-enrable resin composition of the present invention can be
suitably used not only in the case where the recording layer comprises an organic dye but
also in the case where it comprises an inorganic compound such as a copper alloy but the
composition particularly exhibits a remarkable effect in the case where the recording layer

comprises an organic dye.

Examples

[0058]
Hereinafter, the present present invention will be explained more specifically

with reference to Examples, but the present invention is not limited to these Examples,

[0059]
Ultraviolet-curable resin compositions of Examples 1 10 4 and Comparative

Examples 1 to 2 were prepared according to the composition shown in Table 1,
[0060]
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[0061]
In this regard, the components abbreviated in Table 1 are as follows.

M-117: propylene oxide (2.5 mol)-modified nonylphenyl acrylate, N=2.5
in the formula, manufactured by Toagosel Co., Ltd.;

NP-5P: propylene oxide (5 mol)-modified nonylphenyl acrylate, N=35 in
the formula, manufactured by Dai-ichi Kogyo Seiyaku Co., Ltd.;

AP-400: propylene glycol monoacrylate, N=6 in the formula,
manufactured by NOF Corporation;

AM-30PG: methoxytripropylene glycol acrylate, N=3 in the formula,
manufactured by Shin-Nakamura Chemical Co., Ltd.;

FA-P270A: polypropylene glycol digcrylate, N=12 in the formula,
manufactured by Hitachi Chemical Co., Ltd.:

TPGDA: tripropylene glycol diacrylate, N=3 in the formula,
manufactured by Cognis;

TPA-330: propylene oxide (3 mol)-modified trimethylolpropane
triacrylate, N=1 in the formula, manufactured by Nippon Kayaku Co., Ltd.;

UA-I; polytetramethylene glycol (molecular weight: 850), urethane
acrylate obtained by reacting three components: polytetramethylene glycol
(molecular weight: 850), isophorone diisocyanate and 2-hydroxyethyl acrylate, ina

molar ratio of 1:2:2;
EA-1: epoxy acrylate obtained by reacting 1 molar equivalent of epoxy

group of bisphenol A-type epoxy resin (epoxy equivalent: 185 gfeq.) with 1 molar
equivalent of acrylic acid until an oxidation of 0.5 mg. KOH/g

BPE-10: ethylene oxide (10 mol)-modified bisphenol A-type diacrylate,
manufactured by Dai-ichi Kogyo Seiyaku Co., Ltd.;

NPG-2P: propylene oxide (2 mol)-modified neopenty! glycol diacrylate,
N=1 in the formula, manufactured by Dai-ichi Kogyo Seiyaku Co., Ltd.;

Irgacure-184: 1-hydroxycyclohexyl phenyl ketone, manufactured by Ciba
Specialty Chemicals;

LA-82: 1,2,2,6,6-pentamethyl-4-piperidyl methacrylate, manufactured by
ADEKA Corporation;

PMP; 4-mercaptophenol
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[0062]
Using the obtained ultraviolet-curable resin compositions of the present

invention, Blu-ray Disk having an organic dye recording layer was produced and
evaluated for the properties.

[0063]

Production of Blu-ray Dise Having Organic Dye Recording Layer (Examples 1 to 5,
Comparative Example 1)

1, A silver alloy was sputtered on a polycarbonate substrate having a diameter of 12
om and a thickness of 1.1 mm which had a guide groove having a track pitch of 0.32
pm so that the film thickness was 100 nm, thereby producing a reflective layer.
Thereafter, a dye solution containing an azo dye dissolved in TFP
(tetrafluoropropanoel) solvent was applied by 2 spin coating method and dried at 80°C
for 30 minutes to form an organic die recording layer. Furthermore, ZnS-8i0; (molar
ratio; 80:20) was sputtered so that the thickness was about 15 nm, thereby forming an
interfacial layer to produce a Blu-ray Disc substrate,

2. The Blu-ray Disc substrate was put on a spin table so that the interfacial layer was
upward, a cap treatment was carried in 2 circle pattern for covering it until an internal
diameter of 11.5 mm, and then 2.0 g of an ultraviolet-curable resin composition of
the present invention was provided on the cap of the center,

3, In accordance with the viscosity of the ultraviolet-curable resin composition of the
present invention, spin coating was carried out at a rate range of 1000 rpm to 1500
rpm for 4 seconds to 7 seconds to perform coating so that each coated film thickness
was 25 um. Shortly before completion of the spin coating, irradiation of 2 shots was
carried out with a xenon flash lamp to cure the composition to the degree that the
surface flowability disappeared.

4, Using a high-pressure mercury lamp, irradiation at 400 mJ/em?® was carried out
from the upper side for 3 seconds to completely cure the ultraviolet-curable resin
composition of the present invention.,

5. The resulting Blu-ray Disc substrate was put on a spin table so that the cured
ultraviolet-curable resin composition of the present invention was upward, a cap
treatment was carried in a circle pattern for covering it until an internal diameter of
11.5 mm, and then 3.0 g of BRD-864 (a resin for light-transmitting layer for Blu-ray
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Dise manufactured by Nippon Kayakn Co., Ltd.) was provided on the cap of the
center.

6. Spin coating was carried out at a rate range of 1500 rpm for 4 seconds to 7 seconds
to perform coating so that coated film thickness was 75 um. Shortly before
completion of the spin coating, irradiation of 2 shots was carried out with a xenon
flash lamp to cure it to the degree that the surface flowability disappeared.

7. Using a high-pressure mercury lamp, irradiation at 400 mJ/em® was carried out
from the upper side for 3 seconds to completely cure BRD-864 to produce Blu-ray
Disc of the present invention,

[0064]

Production. of Blu-ray Disc Having Organic Dye Recording Layer (Examples 6 to 9)
1. A silver alloy was sputtered on a polycarbonate substrats having a diameter of 12
cm and a thickness of 1.1 mm which had a guide groove having a track pitch of 0,32
um so that the film thickness was 100 nm, thereby producing a reflective layer.
Thereafter, a dye solution containing an azo dye dissolved in TFP
(tetrafluoropropanol) solvent was applied by a spin coating method and dried at 80°C
for 30 minutes to foxm an organic die recording layer. Furthermore, ZnS-SiO; (molar
ratio: 80:20) was sputtered so that the thickness was about 15 nm, thereby forming an
interfacial layer to produce a Blu-ray Disc substrate.

2. The Blu-ray Dise substrate was put on 2 spin table so that the interfacial layer was
upward, a cap treatment was carried in a circle pattern for covering it until an internal
diameter of 11.5 mm, and then 2.0 g of an ultraviolet-curable resin composition of
the present invention was provided on the cap of the center.

3. In accordance with the viscosity of the ultraviolet-curable resin composition of the
present invention, spin coating was carried out at a rate ranging from 800 rpm to
1300 rpm for 4 seconds to 7 seconds to perform coating so that coated film thickness
was 100 pm. Shortly before completion of the spin coating, irradiation of 2 shots
was carried out with a xenon flash lamp to cure it to the degree that the surface
flowability disappeared.

4, Using a high-pressure mercury lamp, irradiation at 400 mi/em* was carried out
from the upper side for 3 seconds to completely cure the ultraviolet-curable resin
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composition of the present invention to produce Blu-ray Disc of the present
invention,

{0065]

Recording Signal Characteristic Before and After Durability Test of Blu-ray Disc

The Blu-ray Disc of the present invention and the Blu-ray Disc of
Comparative Example 1 were left for 250 hours under the circumstances of §0°C and
85% RH. Using a Blu-ray Disc data signal measuring device, ODU-1000
manufactured by Pulstec Industrial Co., Ltd., the recording signal characteristic (jitter
value} of the Blu-ray Disc before and after the durability test was measured and
evaluated according to the following eriteria, The jitter value is one of the electric
signals from an optical disk, and a higher numerical value of the value means that
signal data of Blu-ray Disc is more deteriorated. When the value is 10% or more, it
becames difficult to read and write the data.

Evaluation of Jitter Value

Q... The jitter value is less than 10.0%

X.... Thejitter value is 10,0% or more.
[0066]

Test for Measuring Light Transmittance

The transmittance was determined by preparing a film of 100 pm and
measuring a value of absorbance of the film at 405 nm using a spectrophotometer (U-
3310, manufactured by Hitachi High-Technologies Corporation). '
[0067]

From the results of Table 1, the resin compositions of the present
invention in Examples 1 to 9 each containing a {meth)acrylate having a structure
represented by the general formula (1) provide a good recording signal characteristic
before and after the durability test. Furthermore, when light transmittance of cured
products was measured by the aforementioned method, the transmittance was 85% ot
more in any cured products, On the other hand, 2 good recording signal
characteristic was not obtained in Comparative Example 1.

[0068]

While the invention has been described in detail and with reference to

specific embadiments thereof, it will be apparent to one skilled in the art that various
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vana. T Conposition (B) Irgacure-184 Conposition (C . _ t-vn |
-Vg oa-vaL - Di-14dg ( O her conponent Z8-Nrl (HAMI1 Jitter val ue
(9% before durability test Jluatu2pri} Jitter value (% after
durability test . [ 0061] In this regard, the conponents
abbreviated in Table | are as follows. M 117: propylene oxide (2.5
nmol ) - nodi fi ed nonyl phenyl acryl ate, N=2.5 in the formul a,

manuf act ured by Toagosei Co., Ltd. NP-51': propyl ene oxide

(5 nol) - nodhdngerhndanddifdenyd caﬁ%k‘rﬁe@'& %eré\ﬂ?@lth&ttdaﬁ’a{lﬂé f¥bihndhe spirit and

manuf act ursec%Plg%m%%l -ichi Kogyo Seiyaku Co.,

The present application is based on Japanese Patent Application No,
2010017576 filed on January 29, 2010, and the contents are incorporated herein by

reference. Also, all the references cited herein are incorporated as a whole.
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AP- 400: propyl ene glycol nonoacrylate, N=6 in the formnula,

manuf act ured by NOF Cor porati on; AM 30PG

met hoxytri propyl ene gl ycol acrylate, N=3 in the fornula, nmanufactured
by Shi n- Nakamura Chemi cal Co., Ltd.; EA- P270A: pol ypr opyl ene
gl ycol diacrylate, N=12 in the fornula, manufactured by Hitachi

Chem cal Co., Ltd.; TPGDA: tripropyl ene glycol diacrylate,
N=3 in the formula, manufactured by Cognis; TPA- 330:

propyl ene oxide (3 aloe-nodified tri ]}l{%yl ol propane triacrylate, N=1
in the forrmula, manufactured by N ppon Kayal cu Co., Ltd.;
UA-1: pol ytetranet hyl ene glycol (nolecular weight: 850), urethane

acryl at e obt ai ned py j : tS. | yt-etr e

gl ycol (nol ecul ar %%ﬁ@%@%@ﬁpg%%%@@%ﬁ&@a% ELe1 dﬁsﬁ%ﬁ%%

2- hydr oxy eeuggic dys sprending leyer.sheredrepositian icompiising (8)2; (meth)acrylate WEing :

epoxy acry I | i of epoxy group

of bi sphené(l) h%“?%@*%g‘%ﬁ?“’? g‘gﬁlﬁd(”ﬂg%%ﬁg%g‘fnﬁgﬁéwg ag/ eq.) with 1

nol ar equi Rhgtepalymerizageninitigteaci d until an oxidation of 0.5 ng. KOH g

BPE- 10: et[@é& ng§ oxi de (10 nol)-nodified bisphenol A-type diacrylate,

manuf act ure y "Dai -ichi Kogyo Seiyalcu Co., Ltd.; NPG- 2P:

propyl ene oxide (2 nol)-nodified neopentyl glycol diacrylate, N=1 in

t he formul a, ¢1'f ctured by Dai-ichi Kogyo Seiyaku Co., Ltd.;

| rgacure-184:\ * 9@60 r}/cycl ohexyl phenyl ketone, manufactured by C ba
2:

Speci alty Chemical s; (1) LA-8
1,2,2,6,6-pentanet hyl-4-piperidyl nmethacrylate, manufactured by
ADEI CA Corvdwran naepresnte)an imteges o€t bphenol [ 0062] Using the

obt ai ned ultraviol et-curable resin conpositions of the present

i nvention, Bl u-raé Di sk _havi ng an organic dye recording |ayer was

produced and eval daflég uitgvioldieuysblsgesin tampositpoagyording gueleinoh of

Bl u-ray Di j i i I

e M ek L L s P A L s

pol ycar borthtié the felewingdonmws @ a di aneter of 12 cmand a thickness of

1.1 mm whirehesh@fl @ gui de groove having a track pitch of 0.32 um so

that the TIi I mthi ckness was 100 i nn, thereby producing a reflective

| ayer. Thereafter, a dye solution containing an azo dye dissolved in

TFP (tetraf I‘L(l%gg}qﬁ;anol) sol vent was applied by a spin coating

nmet hod and dr\i ed”a ﬁOCE r 30 mnutes to forman organic die

recording layer. Furtherfdre, ZnS-Si02 (nolar ratio; 80:20) was

sput t er ed vi@reld@tepkdient b Gtepes6f 7@s13about 15 nm thereby form ng an

interfacial layer to produce a Blu-ray Disc substrate. 2. The

131u-ray Disc substrate was put on a spin table so that the

interfacial |ayer3wibe tlrasiblds-cerabla Besld @MpTEibn WaHrdifg fol dmi Nore, i rcl e
L]..an.internal dianeter

attern for _covering. it t . of 11.5 nd
Phen 2.0 FEGPI® GRePIRTTe LAV ing st a0 CEairatsd ty o g5 FSRes ent
i nvent i on(lydsatpeyontemnpouhheelead fom thegrapdoasisting®df pblypapglnéance
the. pr eseBVeTTEiN s GHsteo B prbb At L S AR e PV s X ange
of 1000 r prdified hbfdpliquyl fmth)crghen polgpropylénseddnnigdified pespeptym coat i ng

so that eggch at filmthicknes n. Short. efo

conpl et i oﬁﬁlg?t%%%g?%ﬁ’i R?II%%%RYIII‘W&,Oxfﬁﬁvﬁgﬁbﬁ'i‘%mié}gL%k%etg)égry [agq’ri ed
out w th polyewnpyiedd @dde-nadifiet disphune] Ahgpecdi(inal)atiyiute, afd t he degree
that the supface flowability di.sappeared. 4. Using a high-pressure
mer cury |%ﬁ%?xﬁlpggyﬁﬁ?ghc%(m&@}%ﬁgm was carried out fromthe upper
side for 3 seconds to conpletely cure the ultraviolet-curable resin

compos: 1 on of {1e HERERhobONGIL i el kP Bt ey O =
ul travi ol dbinsurialdl, ehichsontairs {@Ds (riétaciglatd dtherphes@dt | nventi on was
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[ 0064] Production of Blu-ray Disc Having O ganic Dye Recording Layer
(Exanmples 6 to 9) A silver alloy was sputtered on a pol ycarbonate
substrate having a dianeter of 12 cmand a thickness of 1.1 nun which
had a gui de groove having a track pitch of 0.32 11Mso that the film
t hi ckness was 100 urn, thereby producing a reflective |ayer.
Thereafter, a dye solution containing an azo dye dissolved in TFP
(tetrafiuoropropanol) solvent was applied by a spin coating nethod
and dried at 80C for 30 mnutes to forman organic die recording

| ayer. Furthernore Végﬂs- Si Q2 grml alr ratio: 80:20) was sputtered so
that the thickness™ uiaviplerenrablaresinrompesition, adepTnate anKoes phaci al

| ayer to peRitcEtod, Bhercibhe @hm?a%gma () Bwingd strhBi@reBepretedYedPyShe
e so that _the interfacjal |ayer was

substrate was t o spi n tahl P !

upvar d, a Sl FermlRl) iRagtaingf it eamennEof 14695V vek et Gigber | ng

it until awhblBlempaditieh,ameter of 11.5 mm and then 2.0 g of an

ul traviolet-curable resin conposition of the present invention was

provi ded on the cap of the center. 3. In accordance with the

viscosity of the W.tTiRuilipd@slesuraik RshednposRiPRsbidingto ahy ]gﬁuaofpg egent

i nvention, .spin cqating. was, carried o t rate, rapging from

fpmto 1306315]&&. ?ﬁwhe@&vﬁﬁeaetb&cﬁ?%@éﬁ%3@112%} iS3F I5P%L OB FOTBPABA ¢ hat

coat ed fi | seidchiddidnets grém cbOfstHip of oh @pdxyy ke @i-date CARb&tdnQio ikt 6he
carried oyt with a xenon

spin coatin irradiation,of. 2 shots S t

flash | arer"?%“@ﬁPglyP °‘t%¥’°f¥?§‘°&8§1¥81e“P%@F"W&”ﬁmﬁ“ﬁ&g’é{d’fq’%mbi lity

di sappear efgheth)dcrylat, agl ahyleghoxidensdified tpledslyAtpsentiackylaedi ati on at
400 m/cn2 was carried out fromthe upper side for 3 seconds to
conpletely cure the ultraviolet-curable resin conposition of the
present invention% o\ prediproduddlobtaireyd bpiseliaing ttienlpadskenturalle essin on.
[ 0065] Rec i L . Sl QL nd.Aft er rability
Test of bl bon iy aeBRing 4P ShER bR 196 6 A kel
invention and the 131lu-ray Disc of Conparative Exanple 1 were |eft
for 250 hours undegr ST SHBLANG % 1hg a
Bin-ray Disc da.t.a%'m gne In%rrledgsuri ng Vaﬁkgﬁm%g@l%éﬁgfe%%*ﬂgﬁsﬁged by
Pul st ec | rrdmppsition according tpdity onhef dlaimed do Ado s gpiizhl dislosbstrase arstliyc

(jitter val Ll md dsHioh h?'msaq:- d after the durability
test was rregcg%t#r%; agﬁmge\;samg‘?ﬂe acggf%%%[tqg the following criteria.

The jitter value is one of the electric signals froman optical disk,

and a higher nunep; %|MtY§\JiM@t-<9fcra%&'ﬁ%§%ﬁ?%§g§@gﬁ§ peR@id éimahmgrgt a of

Blu-ray Disc is nore deteriorate ) ue 1s 10% or re, it
becomes dimatsrialfar theolighi-Rgnsmighing leyes of BhrigyDisc layisg aaeflentivetayan. an er

Val ue 0 . organicldy@ rédobdif layéY, beinke B j itti bahter
val ue is 10E. 0%&3? r,%rel.ﬁégéo%] Test ?%#ﬁgé%eg%ér%%sgﬁ?m‘%}%%%%tance
The t r ansAFRstaiRdR tikerdere thercepipasition compsising (Ag 2 Amethiaerdgte Ba0ngM and
measur i ng sguokive ¥ehr&kn@B 59 HRARASWRE gbﬁuealfrbﬁﬁmea)&ﬁ’@@ra-um ng a
spect rophot onet er (U3310, .manufactured by Hi tachi Hgh- Technol ogi es
Cor por at i 8R9toP§lppeFigation mitiator:  From the results of Table 1, the resin
conposi ti pokenp8] t he present invention in Exanples 1 to 9 each
containing a (neth)acrylate having a structure represented by the
general fornula (1) provide a good recording signal characteristic
bef ore and af.t_gpdz rability test. Furthernore, when |ight
transmttance cur g pgg\?\gcts was neasured by the aforenentioned
met hod, the transmttanc s 85%or nore in any cured products. On

t he ot her whaeth n Rpaeafs fithepet ¢¥P Bilghal characteristic was not
obtained in Conparative Exanple 1. (0068] Wil e the

i nvention has been described in detail and with reference to specific
enbodi nents thereof; it wll be apparent to one skilled in the art
that various changes and nodifications can be nade therein wthout
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1. An ultraviolet-curable resin conposition for an optical disk
havi ng an organi c dye recording |layer, the conposition conprising (A
a (nmeth)acrylate having a structure represented by the foll ow ng
general formula (1) and (B) a photopol ynerization initiator: [Chem 1]
n( 1) wherein n represents an integer of 2 to 16. 2. The
ultraviol et-curable resin conposition according to claim1, wherein
the (meth)acrylate (A) having a structure represented by the general

formula (1) is thed, %Mr%ol&@éﬁhﬂl@m@%)com&a%%ﬂ chcofa%lgho‘e’&%@' nn

represents n inte

e
ul travi ol et EVGF’atBF g‘“?tBEF’FYIQ‘S% %Hmmg@rﬁtraeteﬁrrawrﬁﬁnteé by|thg gangrabformula
wher ei n t hg) ek RolasFNg fr@ulaAd):havi ng a structure represented by the
general formula (1) is at Ieast one conpound sel ected fromthe group
conS|st|ng[ nbﬂlypropylene gl ycol (neth)acrylate, polypropylene
gl ycol di (neth)acryl ate, polypropyl ene oxi de-nodified nonyl phenyl
(meth)acryl ate, pol pyl ene oxi de-nodi fi ed neopentyl
dl(neth)acrylaf§€ 5%&7 | ene oxi de-nodified 1, 6- hexanedi ol
di (neth)acryl ate, pol ypP opgnéhe oxide-nndified bi sphenol A-type
di (nmeth)acryl ate, and net hoxytri | ene glycol (xneth)acrylate.
4, The ultwg P e PR SRR AN D e s osition according to any one of
claims 1 to 3, which contalns (O a (xneth)acryl ate other than (A).
5. The ultraviolet-c abI |n co Lthﬂ accordin one of
claims 1to 4, whédehl %‘H%%'%C%H‘@ TYRS: B G
represent eldydwa:i Jh&rgaabllayér Wmmtl(aﬂémittﬁlg(l@i’&fal!l aeﬁbstrateaﬂﬂwm of

10 to 95% [ on, L e _whol e i Qn. e 6. The
ul travi ol t?é’%éfta oy légﬁy B "5’?“%"5 ﬁ“‘&gé’g@ tgRed Y imadiatng the | o g
1 to 5, mhﬂtrarwiet—h&aﬁler&tshl)@mppblabmac(cﬁ)dmgﬂoany bhaof {énsildo dtor clasd one
conpound gfkqﬁggqnggﬁwgggx gﬁp consi sting of an epoxy

(et h)acryl at'e reactron g#o uct of a polyester polyol or a

pol yet her polyol, a polyisocyanate, and a hydroxy (neth)acryl ate, and
et hyl ene oxi de- nDdlfled bi sphenol A-type diacryl ate.

cured product obtained by irradiating the ultraviolet-curable reS|n
conposition according to any one of clains 1 to 6 with an active
energy ray. 8. An optical disk obtained by applying the
ultraviolet-curable resin conposition according to any one of clains
1 to 6 to an optical disk substrate and by irradiating the
conposition with an active energy ray, 9, An
ultraviolet-curable resin conposition to be used as a formng
material for the light-transmtting |ayer of Blu-ray Disc having a
reflective |layer, an organic dye recording |ayer, an interfacial

| ayer and the light-transmtting |ayer on a substrate in this order,
t he conposition conprising (A) a (nmeth)acrylate having a structure
represented by the follow ng general formula (3) and (B) a.

phot opol yneri zation initiator: [Chem 3] -EOC3H5f- wherein n
represents an integer of 2 to 16. 10. The

ultraviol et-curable resin conposition according to claim9, wherein
the (nmeth)acrylate (A) having a structure represented by the general
formula (3) is the following fornula (4): (Chem4) n ( 4 ) wherein n
represents an integer of 7 to 13. 11. Blu-ray Disc having a
reflective layer, an organic dye recording |layer, an interfacial

| ayer, and a light-transmtting |layer on a substrate in this order,
the light-transmtting | ayer conprising a cured product obtained by
irradiating the ultraviol et-curable resin conposition according to
any one of clainms Ito 6 or clains 9 to 10 with an-active energy ray.
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