Description Title of the Invention: ULTRAVI OLET- CURABLE
RESI N COMPCSI TI ON FOR OPTI CAL DI SK, 5 CURED PRODUCT, AND ARTI CLE
Techni cal Field [0001] The present invention rel ates
to an ultraviolet-curable resin conposition useful 10for an opti cal
di sk having an organic dye recordinﬁglaég Background Art [0002] At
present, as optical disk recording PR practical use, there
exist CD-R 15 and CD-RWwhere a recording layer, a reflective |ayer

| ayer conposed of an ultraviolet-curable resin are

and a prg,tgeno
| ami nat e éh?)B’r"%"aﬁ”bonate substrate having a thickness of 12 nm
and DVD- R, DVD+RyUIEVO, RO L BYLRHRA pardR BYR BANPOKEITON FORADBTIGAL ASK,

by attaching with an ultraviolet-curable resin a pol ycarbonate
subst¥at & READPYRTcRABSARIICHES nm and a pol ycar bonate substrate
having a thickness of 0 6 nmwhich 20has a recording | ayer and a
reflective layer. [0003] In addition, recently, Blu-ray

D sc ( BOTRhnodfal Biedd ngl e | ayer type having a recordi ng capacity about
5 tinmes L(ﬂ)m of DVDis on the market. Blu-ray Disc is a disk having a
structur Lre a reflective layer, a recording |ayer and an

interfacial |ayemThapsesel ihednies relbted td érﬂlﬁl&ﬁﬁlbwﬂicuﬁableqﬁﬁﬁléﬁm?bﬁﬁbh Gseful
substrate having a.thickness of 1.1 nmmand then an about O

i ghte t r%%opiwghqka%mg@ QrggRin dyeecoringlaysmt er f aci al | ayer, and
where recording/reproducing is carried out via the light-transmtting
| ayer. An organic dye or an inorganic conpound is used in the

recordi n@a¢l<ay@4ndz%ﬂl ight-transmtting inorganic substance is used in
the int e(of Pﬁc | ayer, and a cured product |ayer of an

ultravio urable resin is 30used as the light-transmtting |ayer.

[ 0004] Alt preiSent; asagptiaabdnslhmmm@meﬁam diantcd] ay€ there syisi SDIRY

rgani c recordi.ng,l aye S |rrad|at d wth, a.laser bea
o Feoconth R Y Wik VR R BEriE Rt BT By ey ER ShgBoA of
t he orgagi ﬁltlﬁV@letEﬁfabIdl@mﬁléfé)ﬁﬁﬁnéiéd & dwgcaﬂasnat@ kub¥R-ate Hah hfbﬁ(nééae
dye to obtain an excellent record %ﬁ@é characteristic

jitter p‘éﬁ'k%ﬂ%ﬁ%?vﬁﬁe%\”ﬂaﬁ@y& BV candd KRR 8w fChfaé‘? m ng
a curabl g,

e e e A L o R e T
a cur abl &thickeess didvG mon amd @palytirbomabelsubstatatha@iBg achicBdess of 06 MvawlEon

| ess, ( Pat ent Do Mor eover, as an eval uation
ind%Q ah &1'FY gllngﬁverfah?ﬁe&g gli’ee%?gﬁlil oned opti cal di sk recor di ng
medi a, t[hfnet)}a] has been conduct ed an environnental test in which a

sanple is left upder.. an enV|ro enperature of 80C/ a
relative hunidit #ltsm/mﬁp% o ﬁwgﬁﬁ%ﬂ% a gpglerayes eV e 2
degree Oobcdl8iRldaphdtyl HBuf (it26 tH-86PDYING o2l 4O Rlarief BherdsisefdLdist he
environnental "test, "there has been proposed a technol ogy of form ng

on the i agusture spere arclaetive layeres rasorsing hgeraﬁmdanamerf@clnbldmme of

at 8¢ to That 3 aRpmaternaroBile BENE QuRuhRh ol e hREa R BR i ERE
3). 15[ GoGbput 0.1 mm light-t-ﬂammttmg l'ajferI?sataanhatéﬂamuﬂ‘mnh&rﬂcmblagcr sgxbwhérec

X I of .th r.abl e.resin he interf re n
ghgv\nﬁ esrecordling relgr%dggnge is c%?nef out Via t%e I1g£{7§gns%1r}tt1tngqayert n oar(gfa?mg d)?e orOaEn

inorganic compound is used in the recording layer, a light-transmitting inorganic substance
is used in the interfacial layer, and a cured product layer of an ultraviolet-curable resin is
30  used 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



Background Art Documents 20 Patent Documents [0007] Patent Docunent
1: JP-A-2008-123631 Patent Docunent 2: JP-A-2008-269703 Patent
Docunent 3: JP-A-2009-026379 25 Summary of the Invention Probl ens
that the Invention is to Solve [0008] An object of the present

i nventio |st rpvi.de, an ul trayi ol et ura_bl esin 30c 05|t|on
caman o Srarte 2RI G5l bRkttt Sandl hgelbalRs b atng
dur abi | i parf(brmaaae)oakrs:ladvedieslkp msdaga t@&n@[@rﬂjﬂfbﬁﬁﬁﬁg RREAHIE REinlAYR-an
Means for. Sol w&g t he. Probl ens a result of the

ext ensi velagiicmpddus 6tr255 6i @.49@4?% ar Eﬁ%%thﬁﬂ@ﬁfﬁﬁl laygrdPgieridldegument 1) and
i nvent or § (RANG o EPUPD A 2 é‘ur%l% L8k H&xﬁﬁ%Ervé@mcem&@ﬁh@atcm@%‘-‘flawt@ 86 MPa .

containing a 5(neth)acrylate having a specific structure can inpart
exceld enor lessc@dienyDobynenit 29har act eri stic and durability to an opti cal
di sk haqug)% ]am organi c dye recording |layer and thus they have

acconpl i 8 the present invention. [0010] Nanmely, the present

i nvention rel at eddreoteneasfanl dvalutation (n]:l):x bf)redﬂl)lht)&@l(ﬂa& af¥dementioned optical
ultraviole bIe rLesi,n compositio r an optical disk hayin

or gani ¢ Gﬂﬁfé eipaiimisg e tyes hov wﬁa&eﬁ@fl&ﬁwe 71l 1R 1 g e i
(et h) acrew Lﬂlﬁ@r é]ﬁéﬂvﬁl@nﬁi&nﬁéﬁ%’t’eﬁiﬂ;@raﬂfr@ Up sty matket}mn%&tfraf PO FaHl FSL 00
and (B) a photopol ynerization initiator.

ul t rFdvi ohqurs. chﬂrcﬁﬁ?féo ceBirel xdraresefidegmiorasionad ﬂaﬁpqer:@rdl(mgcﬁlgn@l heloss ydagter
to the a i I

aroup. hoge g 5o il Refls RPBE SPReK o nb Bhy MY BN in k120,
fromth elagatr(mpura;hicn sdsgt havgng)an clasimnycﬂul(mdi lwﬂaMPy batbeat SP@ang55°C and

h | I
Coryl ( ri S LR Y Rodir i R o TR B35 V1 T B ess
(et h) aCQ‘Pﬂ’[e&t Bocﬂ&naitlﬁyl 2- but yl propanedi ol di (neth)acryl ate,

1, 9- nonaﬁ)féﬁ di (nmeth)acrylate, and 1, 10- decanedi ol
di (H‘éth) | ate. 20(3) The ultraviolet-curable resin conposition for

an optical di sk aeGeyH BOPAteht Documents 1 to 3, specific examples of the curable resins

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-2008-265703

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 having an organic dye recording layer.



t he above (1) or the above (2), which contains (C) a (neth)acrylate
ot her than (A). (4) The ultraviolet-curable resin
conposition for an optical disk according to any one of the above (1)
to (3), wherein the (neth)acrylate (A) having an al kyl ene group

havi ng 7 at is included in an anmobunt of 10 to 95% by
wei ght b aa%gor{?%{l%e \A]A%nglgngorrpom tion. (5) The
ul travi o[@09¢ur abl e resin conposition for an opti cal di sk accordl ng

to any one of the above to (4), erein he h)acr ate

other than (A) i <& ’feé‘élég’tl%‘ﬁ eﬁe%g%wt‘ﬁ@p gorp% B\Sq 19/‘8?; cBiS> ﬁle Present
pol yet heinRloYPhaveFoR HaLEYAIRIR-cuRBLE @mme@iﬁ@wuéﬂe&ﬁtmﬁt oyl ate

and/ or an et hyl ene oxide-nodified bi sphenol pe diacryl ate. 30(6)
A cured prefdlstylephayingd spgeifie saerteneicay impart exaelentire¢adingsigedl e resin
corrp05|t eq.0f )
o (5) acg%{séi?{}ipggtﬂéa%g té% §111< yﬁt?c%?ﬁgf( ﬂgvﬁgaﬁ“a{g/a?[& dr?% re J}& tf%ltégﬁxgcf‘
obt ai nedtl:bry tlagydlaye aceonidishéd thapraskatineantiabl e resin corrp05| t| on for an
opti cal @@b according to any one of the above (1) to (5) to an

opti cal substrate and by irradiating the conposition with an
active energy rawanfelﬁftﬁepﬁes@tt ifvatibmiepntd 10Rhd AbHing (1) to (7).  In the
case where the ultravi ngt curabl e resin conposjtion containing a

(meth) acryl ate h&bi4RUERVIIsAvEE BrBRemPaNitag for anoptgakdiflpbaying #hs
of the ppRasRidyt RSMihS Tayks th@&ﬂnﬁﬁltﬁnnldo ldlji IE'Gnte'tlﬂ ri B¥Siay eﬁ1n
optical disk haV| n% an organi c dye 10recordin ere can

provi dedallpleapgioyalhadingl/ t@m&qarhog argthand (Bolai tC@Obbtm@'re@bmdlm@atamd in

| t

ono- et m e, el gl SRDEGANMT AL WIS bl SRR

E:grrpom t ifh:a rabtaw(la,lrwhmemcthé (rdetth)acmate @Ig)t kavigg gaatﬂkyledw %Tdup Gavigg goll8yer
er.el na I Sli A r.e rre 0O a u ravi ol e cura e.res

o ook AR Y AL A Corm Bl s arel Bl erd bR P Fogey!

havi ng agindhjaylyeie 19r9LUEndR)McAd, itRicd (ERfDMYRID %aza»p(tnah)acrytate cetyl
phot opol yneri zation initiator. In the present Inventian

(met h) ac ﬂa)taerytﬁé%tﬁ%or%yrtﬁéxlr{at@tlg)acavléte@trlct&ﬁyla@@h)atrélaéma ftthiél bwal-i s
not part 1283 an e
(A haw%ﬁﬂé&eld d?(ﬁte't}g‘a&?%aep l%jtw ng edwl dl(%%h%@ggﬁ%geﬁgwggﬁ%gélﬁ%d in
t he ul t rdi(a @Ihhcr}d@tﬁabl e resin corrp05| tion of the present invention,

tho having 7 t can be use t hout

Ilnéng or branch@a%%[eﬁlgﬂé%ugg%lggﬁ BOwet &P e On%ﬁ%n Hﬂtmfg}sgfc%ﬁ%mg%
car bon aheaBoves 1) esthetabave (2), whieh canaihe (Opa Gh@ghpkryddtavdet ¢ahgh).c and
durability are n xcell ent and, on.the other hand, when, { he nunber
of the carbon at &hﬁ@%ﬁt&@’ etrgirable FRsiHCumRg tttft“e'gr %Bptﬂ‘ﬁ’ﬁglskéccor&ng to
di ffi culdnytodedPeyabavb tgrtm(y) wherelidk (ﬁ’l@ﬁl)é@i’]@fe @) halik aq%ﬁtyléﬁal Lol

vi ew of productl on. As (‘'met h) acryl having an al kyl ene
group hdiaving #tot I %b%%t%ﬁ ipinglyded maapraynomf kY ec? %éwe/ve(lglttrbased one
exa | e, manuf act ured by NOF Corporation), isooctyl
?ﬁ) actnga’élt@té’ rSig@gnpl e, Light Acrylate 1O A nmanufactured by
Kyoe| sha Chem cal5)The ulttatvably:t-curslﬂde&syi competsttjondby hrabtical disk eccngihe to

(SfR o ndSE Herbond (R Fhe R st daeed b RIS e A s et

Lt rpduct f ¥ bol@ﬁﬁ&ﬂ)cﬂ%l}ﬂr &tlﬁly(efm pepyaml pRlyiSpMMER 268 a hydrox
manufactured by NOF Corporation), isonyristyl (met h)acryl ate (for

exanpl e (nte#gﬁtryl,&ter wfé(ptaan Rﬂlﬂeﬁﬁﬁeﬂaﬂ ef pigphepebidiiae @ﬁeimw Co. ,
Ltdgp, tridecyl y@r%tagré&g%ha% btatﬂd taﬁn ﬁ%ﬁtﬁ?wgt%? %sﬂ by

Sartorrer Conpan prop nedl 0 acryl ate
(for ex anpip@sﬁmﬁ\fvmﬂcﬂmﬂgmcn@mg @cﬂnorroeld off yheDeiove Chito I@)gwrdl Seagtbku
Co., Ltd, 51 9- nonanedi ol di (neth)acrylate (for exanple, FANCRYL
FA- 129A§ ?%ctured by Hitachi Chem cal Co., Ltd.), and




10[ 0014] The content of the (A) component in the
ultraviolet-curable resin conposition is usually 10 to 95% by wei ght,
preferably 20 to 80% by wei ght. Wen the content is |ess than 10% by
wei ght, the vol unme change of dye cannot be ai ded and thus a jitter

val ue (% that i nde he recordin characterlstlc
becones wor se. 1%[')0‘811 86 aflc doisn iwg%@q ﬁ“i@&% FERPEASHR at or

(B) cont ghmgekidich foran eptitA ikl a%&o@uflgaebhﬁy 6§§bﬂh€ QHEW&S('IB b3y &f aﬂ Hftical
present i nvention i s not partl cul ar Yy limted | es t her eof

i ncl ude diskyupsraiecand ynissdiatips teyaompssisiaa V‘(ﬂh@a@ﬂﬁ@ engay ravanuf act ur ed
by C ba Specialty Chem cal s),

2- hydr oxy- 2- met hyl 44- (1- met hyl vi nyephenyl ] propanol ol i goner ( ONE-
20Ref5 nedffect of the Invention

144- ( 2- hg&ﬁggyet hoxy) - pheny1] - 2- hydr oxy- 2- net hy1l- 1- pr opan-| - one
(I'rgacur 59; manufactured by C ba Specialty Chem cals),

2- hydr oxy- 1- (44- {ﬁtH&yﬂE@WMerE the ultrav1olet-curable resm composition containing a

e Plheu s B ot DS It e i 7 B BP&Mon doms b ilsdcsr 127
2, 2- di mehReXYonAs RBRIAS A tQ%@rﬁﬁﬁﬁ‘g faﬁzélgﬁ%ﬁro?m@ai]dlsmg?‘&{ &fg%c Bye

CI ba Specialty Chem cals r oxy- 2- met phenyl™~propan-1"-one

25( Bdx ocmwlﬂlngslaymﬂlqmmowe@mapt@@bdlﬁé Mtbychon arahdatedipbleat rasotdjng
144- t I 907;

ranut act BE B E Ra S phan TRl AR e R0 Al By, r g2cuT e

2- benzyl- 2-di net hyl am no- 1- (4- m)rphol i nophenyl) - but an- 1- one, 2-

2. 41| SOPRRYFEn s CAROHEE o PESBABAPT ¢ i owant hone.

2,4, 6- tr(mmzpylbenzoyldlphenylphosphlne oxi de, bis(2,4,6- 3
Otrlnethylbenzoy % phenyl phosphi ne, oxi de,

bi s@2, 6- di met hox}BeHBEYiolctzwable resiy Cr?é%Hﬁ’?WBBrf@W”;ﬂfE@ﬁ’rﬁlﬁléhwﬂgj@ OLZARIC
the likegy e[IQQJrﬁllnﬁ layer (hereinafié stulﬂﬁly%fei’l%ﬁ't& £y a&W@i@t -CuhbR'rBsin
conpositi‘on of resent inventron, one two or nore kinds
of t hesecquB)osiii éh@ sre@@m 1weenugedoraglnaa rﬁmthl)ﬁceylate hamingpsi adisdéne group

ratio. t i 0 ion i S
oar y TR i 0B SRTRINRDE eyt NGy, o GRTBASR Ol
[ 0017] Eu(mé\b)amyﬂaee mieting snmdﬁsnndteotm mylamﬁﬁhmlemdMn@trpamm@ a
5ph8§opaé% ﬁ{)l zation initiator auxiliary agent, in conbination with
t he“abo ’ge topol ynerization initiator. Amnes which can be used

i ncl ude fpenzgoi ¢ acid 2- di methyl am noet hyl ester,

di met hyl am noacet ophenone, p-di et hyl am nobenzoic acid ethyl ester,

p- di met hyl ani nobn s Eelpreryiaie dhaving asralkdere graup havag 7\ carbon’

phot opol ¥omE E&akihORid ﬁ&hﬁg&d@@e@aﬁw st ltfo%?.tﬁé%ﬁeg&t VeRforl. Shose

used, its content 1n t traV|o et -curable resin osition’o
t he pr esening hipeltdagrori afoms van bguﬁdﬁvﬁﬂloﬂlbliﬁl%l‘@AOMi@bt ombrdnqheéfseucabﬂey

congSs: iakevsr. et the pbBRECIE e carbematomy I e i Yo Bis syl Sighal ©°' "

( met h) awhuiaateﬁstﬁ@ncbddremmt)hm nbf¢xeR&itdas, doe aliey Barc) RiteA el Sumbde A5
ate (O other_than (A) contained. in the

the (meth)ac h
ultr aV| d "e‘Eaf%‘f apms exessds 130%%@ F%Haé%escﬁmdtth@ is [difisnkt t9 ARRbY iRy .o
exanpl e, e asBPire BBt HBRHRNEVidWEE ﬁb&%tﬁbha%&%h@a%{aﬁgahgla& %aﬁﬂgan

(meth)acryl oyl group. In the present invention acr
rreans a alfetlenegrowmbaying 7:§¢11&@m\;wata@mnuumiémkihmr}’lgter(&r eraarrmlecul arly

m?ﬁ) ac r]:;?hé[m ?ﬁge I%l%-l)l e e 31@6&3 @éch?JauM}aﬁoSéA\}r (nge%):'a):ry?aqg t%r example,

Light Acrylate [O-A manufactured by Kyoeisha Chemical Co., Ltd.), isodecyl
(meth)acrylate (for example, SR-395 manufactured by Sartomer Company Inc.), stearyl
(meth)acrylate (for exaniple, Light Acrylate IS-A manufactured by Kyoeisha Chemical
Co., Ltd.), cetyl (meth)acrylate (for example, BLEMMER CA manufactured by NOF



20(nmet h)acrylate, (C3) (neth)acrylate nononer(s), and the |like can
be used. Particularly, in the present invention, it is preferred to
use (G 1) epoxy (neth)acrylate and/or (C2) urethane (neth)acryl ate
and (C-3) (nmeth)acrylate m)norrer(s) singly or in conbination, and it
IS nore Eyeferredtoue (G2 urethane(rreth

cryl ate and (C 3)
(met h) ac PR GRrISNBY RS HomsdwBr s G eng{pd)@@q TiraylaisoRd-A mantfactured
(et h) acwt@t)elsﬁ@ctémwaﬁébem , tfiecpr hory e ﬁ*%‘ﬂ?i fy@ct i on

of inproving curability and en anci hg hardnéss 0o roduct and

a curi ngntaau@ctumlebS/e‘tomctrqumteﬁnereebrztethyiv?ehtltwbpmpasechtbiech@p@h)ﬁcr}'late
th
((aggxy) 2g%oun IQI}Y WFI&@II@ENI}I%H@III é/tcan ebI;JIglgﬁI IX%P?I)V% ?IIIﬂym OLIII%’

et hfe 5t % pE- tﬁmengch@lcmﬁmﬁh):ﬁsr}ﬂme (fobbm’mpla,gff_emﬁlkw I( Fmg_t 1t2|)9m tghllatfmted byf
b1 phenof At ChemRsal e Tty ot tetenciel BEpetbfie i iy el Vb pbter
bi sphenoh-BOD- N&hi&wfm@fe@bw(&maﬁﬂdldﬁhﬁratd]ﬁfrﬁéﬂl Cﬁ'ﬂﬂ?@t%f&ﬁeﬂeOf@Iese

hydrogenated bi sphenol A or aIkerne oxi de adducts t hereof

di gl yci dprefesaila (msthrgatadediaingrnmlisdensspurhsing ky i 4 garben pigs are
adduct s theregf, ethylene glycol diglycidyl ether, propylene glycol
di gl yci dyl ether, neopentyl glycol diglycidyl ether, but anedi ol

di glyci di01d} her, hexanedi ol diglycidyl ether, cyclohexanedlnethanol

di gl yci dyl ether C t

o1 gLy oyl et et rgSluBRansh o0 Shtsfln L oGNP Ig; 208 chffeion
t hedgl y Cisdighal Bt Heto %%pr ttx)ueltghm prbfetabit 20 acs0h be vadgid. Wﬁl@lﬁrth? Béntent i ISCI less
condi tions SCr. el.ow. 002 I C aci
Conct ed-Tn A4St ViRt e IREe sharagr dve ameopbet ERGHN 6L B oa ()
Mol r el ahixig ahGndexedhe/@bSMlin igda h2RAKYstidHREPMEY whRE, 9l yci dyl

et her - tyk%% gﬁoxy 10conpound. he reaction tenperature is preferably

80 t@ 12 d the reaction tinme is approximately 10 to 35 hours. In

order to accel er %ff‘gﬁé‘cﬁ?@gﬁﬁhkﬁﬂwﬁ Oﬂsli:t)lﬁto?] é@f Ertdih&flint e Yty AbIGAH RS esin

such as, for exanp enyl p
2,4, 6- tr¢csmmsnmtqﬂtlm1pmmmvphmqnhsnmt pArTliaEcly hmletihﬁvmﬂnams mtm,reafnnclude

h hl.ori d d
or exanbr ot REERU A stoheR N e st FesRetE Y R SrbickSas "o
pgl ymeri (ZEémlﬁﬁls)lal-thdl‘d)tyt-Mnethy‘l [@I(d@ﬂieth)ﬂvmﬁszl?dﬁyl]pﬁﬂpﬁt ﬂ@lrdli@?ﬁle@ fONEBr i ng
t he reac en In 1 on e e

( meth) aclI‘;ﬁo ngdy 1(% élyhxdgowﬂexm 8II@YIIb¥ §Y§r0ts}' 2pRethsl-1RreRARel Iftgacure
(et h) acyosbah@n@ftatdans cfzmarspec@h @H&ﬂ&hlsﬁiyfﬁoﬁﬁ@&y[ﬁ@%&@ 24

t he present I nvent 1 on, t he nol ecu ar wel he epox
(et h) acmthat-prop@nybd:ppzylirpbereﬂbﬂamtbylaugpm1 memgaquoeiz%] manufactured

1% e HELIAPCRATAE) (£ AlndBOR-5 B R BRI lsesson nas
distort i rfaufadnaerell byfCibm Spq:lilaltyad:hﬁdmskls] éthldaix@feIZ tIEaltl'[}g It-pteenyl-propan-1-one
(i e€Rane Chrth ) e Sraniit O BY SR Speiny St as perchHy Gl *ai conol
a pol yi sefyanaicp heaﬂq pntbygmm J])cﬁl% éM,Igé’&L@e 991mﬁmactﬁ£9%§]clba

Exanpl es of ' the p yh%drl c alco i ncl ude neopent

|y
3- et hy|3nesisl mC&ﬁ 2-bpeARP eftlmthéhémgwc@rmor(pbeIlyqtgteeﬂwbeF@e-1 -one, 2-
I I I
I?)ehtC ger yajIItrl to X%IItI%?IIl%yzéﬁI IicI‘g%tIaI | rretIIIInIe ?Qg%lkgﬁ%ﬁygﬁ o%n thyl ) -
cycl ohexmomd‘dhut}tmtﬂonke’% 4 ﬁdtlmﬂw&enpmtlmhmwﬁﬂtcapmad obidey BiaCi4.60g a
oY Pl R RERL 960 LRl ROSUBL S R 1 © 21

trlmethylpentylphosphme oxide, and the like.
[0016]

In the ultraviolet-curable resin composition of the present invention, one kind

or two or more kinds of these (B) components can be used as a mixture at an optional ratio.

5



terephthalic acid, adipic acid, azelaic acid, tetrahydrophthalic
anhydride, or the like), caprol actone al cohols obtained by reacting a
pol yhydri c al cohol with s-caprol actone, polycarbonate polyols (for
exanpl e, a pol ycarbonate di ol obtained by reacting 1, 6- hexanedlol
wth dip nyI car a and e like), or paqlyether polyols

exanpl e, éﬂqeccgp%pt {]%dp%rgﬁwcgwgogl%& usualﬁ)y O% to 20'&1 by weight

pol yt etrgﬁ@bféyér%@ 1%54@% Qkfppt.ene oxi de- nodifi ed bi sphenol A, and
C}r these, a polyester polyol or a 5polyether

the ik
poleyo: eééod(r%gf er red [0025] Exanpl es of the polyisocyanate
i ncl ude i sophor o%ﬂﬂé%?&gy@g 9%1bf%‘? é{,{,ﬁg JChzgﬁggg_a_t e, tolylene

di i socyanate, xylene dilsocy ane , 42-di i socyanat e,
di cyd opghmap@dymlesmiymnaﬁmoranxhlmi'}eagenkm colﬁlﬁ1ﬁﬂ2ﬁ1] with the above Exanpl es

of theh t acr eco dlnc{judehqg et hyl {2
Ciret by ac PO EpyRD R sty ARERRY D RE e SR MHAHE acia 2-
(et h) ac ﬂﬂﬁﬁamﬂioﬁﬂiyhyét@t dﬁﬂ&hﬂﬁﬁﬁ‘lﬂacdiﬂfﬁlﬁﬁﬂiﬁi E)cﬁﬁieﬁiy%ﬁnobenzom acid
hydr oxyc tﬁml actoa étHEt h)acryl ate,. .and the hese

hydr oxyeBHy] estsrel- yiratigoberzgie éfflérl&oéawéﬁfaerzmﬂ/@ﬁéskyetvﬁ@qn a
(et h)ac Hdt@ﬁ(ﬂyh@rﬁa’i’i&ﬁrlﬁf'tlﬁwr %ﬁJﬂYl alyf dpbfl sfu@ﬁi as {hg%ﬂle is us used, _|1_ts confEH?m the

above reactlon my be carried or exanp ,
or gdfl ¢ plérayiokaseyeabla esingompositioniof Hleanrmnsumymtwm 1a|uwlﬂwlo @Qﬁ tprﬁ&ﬁ by he

| socyanapge; gg]g Q‘W%Ijeﬁﬁg,%lg?;ﬁﬁgb%%?’&’eﬁt 2.0 equivalents relative to 1

equi val ent -0 grou ‘they 20are reacted at a
reacti onf0éfper at ure of preferabl y 70 to 90C to synthesize an

ur et hane ol i gone dr met h) acryl ate conpound i.s m x
therewith so tha:rh? HB" %ﬂ?t'a);\? bq@?‘??i]’b %F@%@?é&ﬁ@f‘z givgnigon may Rither
equi val egingaih al(ﬁlteth\ymymeﬂ(cg%ma@i@rm) obsiidrahé maa@ﬁ{p%n&ﬁ@up of the
uret hane ol i gonmer, and the intended urethane E\(ﬁ;iacryl ate can be

obt difned by reactiSils (nehiagtylate (€rotherchay h‘\)&‘d’éﬂa{llﬂ n the plirguiglat-cpeable
CONMEr Ci l%gllr%orhiﬁklh?ﬂ |o?t redeff g%%nt%@fﬂ%le‘iamg% @%l?%gaff‘b g)ﬂ?&ﬁ@r based

ur et hane acry manuf act ur e N ppon K and the
| i ke. Thinetplaeyldterhangigpitleast Olld‘(enelllh)eclbfh]}’ég(mtpt i &mrgreweln(vaatmn s

referab 0 [
ononer (reBRe G FRAEL Y pieh et BOdPacr PRl Bint FEL RN A rgitea.
Rot par tA@ tHedrreyh)hdrpiatee(@) olﬂmmmﬂlﬂsx)f)(f% uhq:?mmbhlﬁﬂ:rrylla&ibt (3(342?) uﬁamrne

avi e nEt rou ncil ude net
pher? xy %}li)ﬁ é&gWﬁ'@P% Iae?w%fﬂﬁ mﬁéﬁéf}ﬁ % %}S&Q ? arly, in
tetr ahyolth@bwswriwenﬁaﬁtlh)saﬁéﬁéhaa@o uw:(tptycépbﬂfz (&8%54&}?%%&}0? (C-2)
phenyl gl yci dyl (neth)acrylate, % roxy acryl ate,
et hoxydi Eethgneecthlagiydate m{waémy éacgdatmqmw@ﬁsl $mglmpsym eprabightjemn|

(et h) act.wl:
(net h) ac&{rnéllgésgnoraﬁj%fg%%%%ﬂfsggp?r?eox ;}% 3@1’&{)9&? ]ﬁ’ﬁ acry a??’ meth)acrylate
dl Cyclommmhlmmmlbmamr(for exanpl e, FANCRYL FA-511A manuf act ur ed

?ﬁ cﬂah}aﬁhem cal Co., Ltd.), dicyclopentenyl oxyethyl acrylate (for
exa CRYL FA-512A manufactured by Hitachi Chem cal Co., Ltd.),

di cycl opent enyl oXjye @digt(ﬁﬁﬂi)é(drflla& (- DTus@KI@@H%, rEANCRYen iy Bk 2Munction
manuf actur.ed by Hi tachi Chem cal , , dicycl oFent anyl acrylate
(for ex %&n@ro‘m\@wﬂ lmarsllexl}x%%h%réwﬁ eﬁasgrempﬁ%fbw Ichd ffireng ratsp . |

Ltd.) |
manut act oo By e Bt o ol & (B el CARLryiqic AT thosdoiplith oy
(for exanpitiag gm:advdmtfmmymwan ublapomtbdvlﬁly(mmﬂe)acrwhu aBidsan beusegd. The

P o DR a iy i TR0 kubtuy 8 fidiire ok MDA AREREREly ko

ac ryl at én lieofrexainvketiordcalims tiiaglﬁclﬂiﬁ atien ot BRphemel Ayt alided siddakiacs

Co., Ltd r exanpl Adamant ate AM
manut acthireel 6&8?10@&%@5 "ﬁ%}éﬁlﬁpﬂei) or Eﬁﬂﬁ‘}le A (et ey bether
of hydrogenated bisphenol A or alkylene oxide adducts thereof, diglycidyl ether of
hydrogenated bisphenol F or alkylene oxide adducts thereof, ethylene glycol diglycidyl
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nononer havi ng one (neth)acryloyl group has a function of inproving

t he nechani cal properties (suppression of warping, distortion and the
| i ke) of an optical disk where the ultraviolet-curable resin

conposi tion of the present invention is forned as the

light-trapsmtti 0 2 th.regard ta the ..
(ot e PRE ptonithe sV <H aieti Gyl e ller nsopepl slug! S etk phrkidiegioh o
(©) ot hegiglyrady] efNer, Hekenddidididipsiayl ahe, @émineﬁﬁﬂétﬁ&&\&%lymdyl ether,
(et h) acryl oyl rou&gpl ncl udes cycl ohexane- 1, 4- di nmet hanol

di (et h) Belypiogykene glyepbiiglsiiyl ¢that, agd thetli®nol di (et h) acryl at e,
tricycl oﬁg@gpedl met hyl ol di (et h) acr yI ate (for exanple, 25 KAYARAD
R- 684 manufactured by N ppon Kayaku Co., Ltd.

tri cyxl odecanedi e IﬁytD?QY(p mthpaesplate ean benebtained by keaptinglthe)glymdy] leyieol

kayaku Con g it o BB i AR P RS R BB B  Copent y

gl ycol djdpaet h)acryl ate, di cycl opent anyl di (neth)acrylate,

1, 6- hexanedi ol C | ene . ox - i fied

1, 6- hexanedi ol dﬁ%gr&‘b?‘f%‘g]é fserea‘ﬁ ‘t rgfio 85@?9&3% mof more preferably 0.95
di (et h) @i e el adlrivetoKyd il dhx o Brenekf bRdp @Fﬂﬂ%"]?d{&%’lgalt?{&Q&pe epoxy

di (et h) acryl at e hydroxyp| val i c acid neopent

di (it h) %Rzmgﬂuade hp &¢artion Jareppsatyre,is @Fefﬁ'ﬁblbreSLOH? é88 ﬁ/ amcbthersgaoylpn@pw igne
gl ycol iRt ybﬁ&feheﬁrgy 0P 'agsel | cé%éghméf 3’%% | ¥Rea,

di (et h) rylate, ne oxi de-no phos ate
and t he ¢atddpst such amébrmxem@tﬁt, tmpimayﬂphmphnpaz ﬂ;&ms@qmthylarnmempmgf)phamh

to use e e oxifde-nodi fied.bisphenol Ast e di t h) | at e

00307 eIy BEuR B IR B PRt i oS pedBom R Ral-Siefoible o
used as ﬂishgf(ﬁ (emhﬂsl):ﬁl&rrmhaﬂhexﬁ@)en@m h&thyﬂﬁ}&lﬁoduﬁionel Hiethé MRt by apolyhitieation
nonQmner gf (et h) acryl oyl up ncl udes

tri et hyfb HPE;S%H % Fq PYSETH PR r&’@BOH Yo ﬁWaﬁP%t ane

tri(nmethpagsyl ate, trinmethylol propane polyethoxy tri(neth)acrylate,

tri met hyl ol propane pol ypropoxy tri(meth)acrylate, trimethylol propane
pol yet hoxy pol y pliope eyesent ipwesttionathe gpese(met )acrylate (C-1) is more preferabiy a

t I I

100 1 8] CHRR ey (e SD PRl Rlned AR AGHERET KR Sy
tri(met h)oaq:o;ahdxt B ﬂaeu)msbmavmtloaiethenmie«fula&dvmghtn:&*t}hwépmb{pr(mmﬂﬁm:rylate (C-
tri i de-nodi fied trinethyl ol

tri chot maepiedy SREIEN o o051 Wth regard to the

(et h) aqoyifqte nmononer (C-3) which can be used as the
15(neth)acrylate_ (C) qther than ( ge %lgcr yl at e nononer

havi ng four (met Fabieihagy (mgihpassda r{gl‘@d’é%blf)éh SFSFERrinventiopdiagat hoxy
tetra( ”thﬂét%r&ﬁ11%%?0\[1Iﬁ’geﬂfe@ﬁéclﬁ'éﬁi%ltl%pegﬁés\’qwﬁag@%ydl tsﬁfoﬁ( gebRrachyial e

pentaerythritol tra(heth)acryl at'e propane
tetra( mshahk) lamindted esinglthsatraide t-hmﬁblclresmemrapmmi) <a°c1h67 besent imveaitiome

S S A 0l A O P S5t

(et h) aciny ladtyéranyramse)at@igtacohpoatmd( met h) acryl oyl groups i ncl udes
di pent azb ﬁﬂri tol penta(neth)acrylate, caprol actone-nodified
di pent a é:t; ritol penta(neth)acrylate, and the like. [0033] 25Wth

regard to the (”@ﬁiﬂﬂﬁl&é’Uﬂtﬁ&90%9%510&1@1%)01%‘&%&@?16 ScoisReheasyiihe

(meth)acrylate (C) other than acr mononer Havi ng

Si x (m@ﬁp@é@@lobwol@ﬁﬂw&mehxqogwéglymrpeﬂ@@e&lywr fdutanediol, 1,6-hexanediol,

hexag e e

nexat ot iy S B gend BRA AL AR AL ey Elopk e AL RAAAT XM bR met ) o1
nononer cwbllohéxanaandbéledﬁ@dpohyestﬁqaq@ycds ebtamled]be metacung gyl g det skeokol with
pol yf unct Io?y%asw %ot (for example, succinic acid, phthalic acid, hexahydrophthalic anhydride,
terephthalic acid, adipic acid, azelaic acid, tetrahydrophthalic anhydride, or the like),

caprolactone alcohols obtained by reacting a polyhydric alcohol with e-caprolactone,
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30havi ng seven or nore (neth)acryl oyl groups. [0034] In the
ultraviolet-curable resin conposition of the present invention, one
kind or two or nore kinds of these (C) conponents can be used as a
m xture at an optional ratio. The content of the conponent (C) in the

| traviol | it 30 80% b
Shd o ef EPBTORge 8615 uARPEn: PoRH RO ol Hb@ed byt RB e 1
and/ or (Geﬁaneamdwﬁtﬁrﬁ;)heaypcaﬂmﬁw &n@ﬂﬁbik@?'folr Pbiyethet p@yélg)(fo@eﬁm gnt,

(G 1) and/or (C— 2) arf each usually used 1 n an_ anount

parts by PaREBHlens glycph dosmamYenssbiro! =I@1ﬁ@fwtb§?¥%glﬁ901w@h@hﬂe oxide-
rel atl vendifdQhiftichs) RYaitth@like)Oind e Jie.! DRYAAL S ot AR LBILPSH &

conposition 5 an (G 3) onent i's use

anmount opolr}'h@e(pplsqllsmf@m@ht and the (A conponent satisfies the
range of (ﬁﬁ It]o 80 parts by weight and preferably 25 to 75 parts by
wei ght L t5 ve to 100 parts by weight of the ultraviolet-curable
resin corrp05| ti 0rExa{r@&S&]ftlﬁ)pdljfl@odybhatamdhlcﬁtxsdphbﬂimleeiuf;@@laﬂate,

corrp05| t resent inyenti an 10a d| tive such an
antirust| b IHigRYanalento X\ﬁ%@e%ﬁn@@n?y oBe eﬂaoaﬁe%amhpﬁﬁn{ethane-
agent, a4p,oliﬁ§mpmet 'dQﬂrclo?Bﬂltﬁh}H%ocyé’ndt@\éﬁh kRgii@gent, an antistatic
agent, a surface |ubrican a fluorescent brightening agent, a |ight

stabi{ i 2§02 (5} or exanple, a hindered am ne conpound and the |ike) and

a filler may be i e
conmpound, known %%g@g?gﬁ’?g{ee%d’gg’mn{% E&?lagér’%c}n%uhﬁ? 19 ﬂ{;f d?&ﬁ)% {HYT
Speci fi c(m%h)apry@e Isdheryeoipyl ﬁneth)terylite;h}elx@{yﬂme/,l (meth)acrylate, dimethylol
1,2,2,6, 6 rreth al coh

et amet PO Sl AR GO RS B Y aep Ryt gactof Codh Bt ang el e
(et h) acﬂmbeahydlbkfetﬁﬁ (rrtiyaaslaty 1@ Grifyrrédiakdl-6odpayahyiqeth)ad§latd e
like. [0036£ The uItr violet-curable resin conposition of the present
i nvent i oAt ‘Ha‘@épr ined by m xing and dissol ving the above

descri beghoggnponents at an ordinary tenperature to 80C. In addition,
according to necessity, foreign substances may be renoved by an
operation such a$h¢pbaveaeachion may Yeorarmierh fon axpmplen pefollowisadlhet isewi n

conposi tb pro%/lfk% g%ﬁ? i@trmkg'd’ Githla j{blyﬂ))daf'ﬂ: %}]cgﬁglfs%rtﬁﬁqh% ﬁo%anfnﬁ ag[ro%%lg

appropri a e m xI ng € conponents
Vi SCOSI t yre&tratﬂﬁ@hte Zmeqmweram@atryb t380 egoivakaOoitRea hgdrokyl @‘5@,Mdﬁey

Compdr P Aele: A et kmaeryurn of ke EaRone (RECUE SuhtEa ynehem

for |i gmmgommsnrhéﬁ 4 RgddoRy @rh&thmr)ﬂhl@ cbﬂf@@ﬁnd R3Ghistedthesdviieh @f thBl tHer ay
Disc and the |ike. Specifjcally nposition is coated on_an

optical dERxy amrlapefmblarl tsda’} mweaws rabatisdo Legpivaleahsl the isecygsiale
coating geapeﬁme%raﬂek%l%hﬁmu% h@éﬁd@@ﬁ{éﬁ%?e gﬁéepelqﬁ%tdaﬂ% Tkl g

a screen printing method,” and the 1ike so m t hi ckness o
t he applbmwtmﬂ et 70 tco9@_°®10 mminm gprodueitis pgmmioyciallyr available @s foi t h

r J wayv th d t.0 400
i 2P ong sRsR 05 Pia bR, it ABYR R I RLRY N CayiRS
i rradi atCanLalijendthe quorﬁﬁamahbylaﬁbeight 60tht aretindie (méthyadtyatd C-2) is
parti cul ref er abl tely 100 to 1000 mid/cnR. For curing
by HMCR%%%%’EV WPE?P‘IFWI{EIYJ?B& mﬂ%gt to near ultraviolet ray, any |anp
can be ypegkjas long as it allows irradiation of the ultraviolet to
near ultraviolet ra For exanple, it includes a | ow, hl}gh or

ul trahi gh pressuFke @estklaesylate monomentG-a) useble eu;éhq: tmeth)esry(pal€kythsethan

I amgg ana§ et Qﬂf‘chf‘a?ﬁr 1A, éﬁﬁnﬂl&eoﬂ thgﬁnethﬁgl?ﬁ:lte monomer having one
{meth)acryloyl group include phenoxyethyl (meth)acrylate, phenoxypolyethylene glycol
(meth)acrylate, benzyl (meth)acrylate, tetrahydrofurfuryl (meth)acrylate, morpholine
(meth)acrylate, phenylglycidyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate,
ethoxydiethylene glycol (meth)acrylate, methoxyditripropylene glycol (meth)acrylate,



Moreover, the ultraviolet-curable resin conposition of the present
invention can be applied to the case where the light-transmtting
| ayer is conposed of a plurality of |ayers. For exanple, in the case
where the light-transmtting layer is conposed of a first 10 resin

| ayer fo n the recording. | r the tfacial |layer and a
sevond T BUPRIOREGAIF SRR B roparce Gibery b SoRrruatRiry ey o

or the i ghehj-asilat, dlay&@pevlt %Iﬁaf eQoridembie! BANCESYD HARS ETA midABfactured
resin conmposition can prefera used as the first resin | ayer.

In this béHétacltl@eW%rGPesIstdaf dlwréonqntewqué@thw acaylaie (foy egamaley 1 m

to 50 mg £abl
15Mor eovegmfﬁgﬁ?‘l F?‘YS Elness %égnﬁéd %ggg ?gg{iﬁé ayérDf clli ﬁeﬁg%loﬂ
to 100 mnethaetfywaﬁﬂoy ex6inplet ANERML BAeh 13yt mapmfettar@iﬂiyyHim:hmﬂlemQIal @v.,

comosed ) gl 8t MFEGTIE SARCRYE TRITS GRS BEIYT ng

| ayer, sHﬁm}ﬁ |Ghahi1qa,l Cohd té. Qrﬂiqmldpeﬁfanylﬁnemadrglit@@forbﬁmpl@MN?@RYQIPSK

bstrat b t t.h t
= ohot o SN e Rt B HiRe Chemiet Coba At e o e (Ba grampe, |
printi ngAaahmgte M%&ﬂ&ctﬂrk&b? Mehfiah Kdign t:bl Mtd. ?'Zcﬂﬁeﬁﬁ%ﬁz%ﬁaﬁlﬁﬁtyf esin

applied as the first resin layer is | mto Arter coati ng,

irrddiat ?Céﬂaw (fq'f example; Aghemeniate ¥ mwfatﬂultedéw ild¢mitsy Iéysa@v%@;ewdg%

cured. TR PRl AR RREEhEE, Rl A ERnp G FORR R S Kol

and par tCeulLat), ¥-qurmbetyhbichacaqse Gior meenaply, AdGnantatd G0A nrBof@iuréd ber

curing, the.coppositio ted o rate by an

e b ¢ o arRRi R RROR G Ll g SupR RRu BB ntinatlel PHasie o

pol yrer i (mtﬂn)@ér (s, et erie dxﬁﬂd-m@dﬂiedmﬂt taeihhospltd @RAthRkyMtE, rh@hylene

nmet hod, an ﬁgl'kej tl he filmt |ckness of the resin ag)

hs e <SRMREONHpony eriated p Phie SmethoncH g v the Sk 1 e (pgth Krylate

i rradi atﬁl@ﬁblﬁ&‘ﬂd&/ﬁl&%ﬁ gﬁfeﬂﬁé{drgfo?f xroﬁp RESK fibblctib Ryt fﬁllﬁﬂ)vﬂh Yhe mechanical

(wavel engt h: aroun from one side or si des, the

conposi tRreperties (Supmdssiothel warpigi aistosoransiihe like) qfra@foe)tlaailcgtslgwbm t80

to 1500 : X 1000

mor o, e A0 BnR3Eh SlfyBhoHoRbEE pRR L PRRER S Gl Yo figih

ul t ravi drekmitdyg layey. | anp can be used as long as it allows

| rr gl atdqﬁ@ of the ultraviolet to near ultraviolet ray. For exanple,
ncl s] a low, high or ultrahigh pressure nercury |anp, a netal

hal ide lanp, a (wﬂhaegarzie@m (&ﬁfgac@m&h@ﬁém@c@ $Swhich¥n BE uidaasltde.
Exanpl e nafter, the present invention w/ll

5[.0040 be
expl ai ni&"%@?‘éyg&e@)ﬂﬂé@dltﬁn «fﬁ)t Wer(@p@wlé‘retraowwaé@g tygt(mepgacryloyl
present gy Iﬁ%aage[ d YclRbxdre 4 SniRaddI® ﬁéxee%ﬁ ycgf %he 13-

U travi ol et-curable’resin conpositions and
Corrpar atdlmethmolEk@tmihbsr}iatc,drleMe@amdapqhwl éxﬁm@ﬁﬂmglatec(fmrree:ample

compes! s R SRR AN Bty SRR IATE 8, ToBL ko BEShASER o

diacrylate, and the like), dioxane glycol di(meth)acrylate (for example, KAYARAD R-604
manufactured by Nippon Kayaku Co., Ltd., dioxane glycol diacrylate, and the like),

neopentyl glycol di{meth)acrylate, dicyclopentanyl di(meth)acrylate, 1,6-hexanediol
di(meth)acrylate, alkylene oxide-modified 1,6-hexanediol di(meth)acrylate, neopenty]
30  glycol di(meth)diacrylate, alkylene oxide-modified neopentyl glycol di(meth)acrylate,
hydroxypivalic acid neopentyl glycol di(meth)acrylate, polyethylene glycol
di(meth)acrylate, polypropylene glycol di{meth)acrylate, ethylene oxide-modified
bispheno! A-type di{meth)acrylate, ethylene oxide-modified phosphate di(meth)acrylate,



Exanpl e 3 Exanple 4 Conparative Exanple 1 Conparative Exanple 2
Conposition (A) LA 50 - | SA 50 NDDA
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and the like. In the present invention, particularly, it is preferred to use ethylene oxide-
modified bisphenol A-type di(meth)acrylate.
[0030]

With regard to the (meth}acrylate monomer (C-3) which can be used as the
(meth)acrylate (C) other than (A), the (meth)acrylate monomer having three
(meth)acryloyl groups includes trimethylolpropane tri(meth)acrylate, trimethyloloctane
tri(meth)acrylate, trimethylolpropane polyethoxy tri(meth)acrylate, trimethylolpropane
polypropoxy tri{meth)acrylate, trimethylolpropane polyethoxy polypropoxy
triimeth)acrylate, tris[{meth)acroyloxyethyl]isocyanurate, caprolactone-modified
trisf{meth)acryloyloxyethyl]isocyanurate, pentaerythritol tri(meth)acrylate, ethylene oxide-
modified trimethylolpropane tri(meth)acrylate, propylene oxide-modified
trimethylolpropane tri(meth)acrylate, and the like.

[0031]
With regard to the (meth)acrylate monomer (C-3) which can be used as the

(meth)acrylate (C) other than (A), the (meth)acrylate monomer having four (meth)acryloyl
groups includes pentaerythritol polyethoxy tetra(meth)acrylate, pentaerythritol
polypropoxy tetra(meth)acrylate, pentaerythritol tetra(meth)acrylate, ditrimethylolpropane
tetra(meth)acrylate, dipentaerythritol tetra(meth)acrylate, and the like.

[0032]

With regard to the (meth)acrylate monomer (C-3) which can be used as the
(meth)acrylate (C) other than (A), the (meth)acrylate monomer having five (meth)acryloyl
groups includes dipentaerythritol penta(meth)acrylate, caprolactone-modified
dipentaerythritol penta(meth)acrylate, and the like.

[0033]
With regard to the (meth}acrylate monomer (C-3) which can be used as the

(meth)acrylate (C) other than (A), the (meth)acrylate monomer having six (meth)acryloyl
groups includes dipentaerythritol hexa(meth)acrylate, caprolactone-modified
dipentaerythritol hexa(meth)acrylate, and the like. In this regard, the (meth)acrylate
monomer which can be used in the present invention may be also a polyfunctional one
having seven or more (meth)acryloyl groups.
[0034]

In the ultraviolet-curable resin composition of the present invention, one kind
or two or more kinds of these (C) components can be used as a mixture at an optional ratio.

The content of the component (C) in the ultraviolet-curable resin composition is usually 30
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HDDA 30 VA 50 Conposition (B) | rgacure-184 4

to 80% by weight and preferably 40 to 70% by weight. Moreover, in the case where (C-1)
and/or (C-2) and (C-3) are used in combination as the (C) component, (C-1) and/or (C-2)
are each usually used in an amount of 5 to 70 parts by weight and preferably about 10 to 60
parts by weight relative to 100 parts by weight of the ultraviolet-curable resin composition
and the (C-3) component is used so that the total amount of the (C-3) component and the
(A) component satisfies the range of 20 to 80 parts by weight and preferably 25 to 75 parts
by weight relative to 100 parts by weight of the ultraviolet-curable resin composition.
[0035]

To the ultraviolet-curable resin composition of the present invention, an
additive such as an antirust, an antioxidant, an organic 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
and the like) and a filler may be added according to necessity. As the hindered amine
compound, known ones can be used without particular limitation. Specific examples
thereof include, for example, 1,2,2,6,6-pentamethyl-4-piperidyl aleohol, 2,2,6,6-
tetramethyl-4-piperidyl alcohol, 1,2,2,6,6-pentamethyl-4-piperidyl (meth)acrylate (LA-82

~ manufactured by Adeka Corporation), and the like.

[0036]
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.

[0037]

The ultraviolet-curable resin composition of the present invention can be used
as a coating agent for light transmitting 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 method, a photo polymerization method, a
roll coating method, a screen printing method, and the like so that the film thickness of the
applied resin is 1 to 100 pm. After coating, by irradiation 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/cm® and
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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, a metal halide lamp, a (pulse) xenon lamp, an electrodeless lamp,
or the like.

[0038]

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 layer
formed on a face opposite to the recording layer or the interfacial layer viewing from the
first resin 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 pm to 50 pm,
preferably 5 um to 40 pm, and more preferably 10 um to 30 pwm.

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

[0039]

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 um to 50. After
coating, by irradiation 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/cm? and particularly preferably, approximately 100 to 1000
ml/em?. After curing, 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 second resin layer is 50 pm to 100 um. After coating, by irradiation
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/cm? 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
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Examples
[0040]

Hereinafter, the present invention will be explained more specifically with

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

[0041]

Ultraviolet-curable resin compositions for Examples 1 to 4 and Comparative

Examples 1 to 2 were prepared according to the composition shown in Table 1.

[0042]
[Table 1]

Table 1. Resin Composition and Evaluation Results

Example 1 | Example 2 | Example 3 | Example 4 Comparative | Comparative
Example 1 Example 2

Composition (A)

LA 50

[SA 50

NDDA 30 25

HDDA 30

VA 50
Composition (B)

Irgacure-184 4 4 4 4 4 4
Composition (C)

UA-1 45 45 45 40 45 45

BPE-10 30

FA-512A 20 20
Other component

LA-82 0.5 0.5 0.5 0.5 0.5 0.5

PMP 0.5 0.5 0.5 0.5 0.5 0.5
;?(;)lﬂzarance of o o o o o <
Jitter value (%)
before durability | 6.4 6.3 6.2 6.9 12.3
test
Judgment 0 0 ) 0 X Not
Jitter value (%) performed

o 8.5 8.3 8.6 8.4 16.0

after durability test
Judgment 8] O 0 O X
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[0043]

In this regard, the components abbreviated in Table 1 are as follows.

LA: laury! acrylate, manufactured by NOF Corporation, an acrylate having an
alkylene group having 12 carbon atoms;

7 ISA: isostearyl acrylate, manufactured by Kyoeisha Chemical Co., Ltd., an
acrylate having an alkylene group having 18 carbon atoms;

NDDA: 1,9-nonanediol diacrylate, manufactured by Hitachi Chemical Co.,
Ltd., a diacrylate having an alkylene group having 9 carbon atoms;

HDDA: 1,6-hexanediol diacrylate, manufactured by Nippon Kayaku Co., Ltd,,
a diacrylate having an alkylene group having 6 carbon atoms;

VA: behenyl acrylate, manufactured by NOF Corporation, an acrylate having
an alkylene group having 22 carbon atoms;

UA-1: a urethane acrylate obtained by reacting three components:
polytetramethylene glycol (molecular weight: 850), isophorone diisocyanate, and 2-
hydroxyethyl acrylate, in a molar ratio of 1:2:2;

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

FA-512A: dicyclopentenyloxyethyl acrylate, manufactured by Hitachi
Chemical 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
[0044]

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.

[0045]

Production of Blu-ray Disc Having Organic Dye Recording Layer (Examples 1 to 3,
Comparative Examples 1 to 2)

1. A silver alloy was sputtered on a polycarbonate substrate 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

14
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Conmparative Exanples 1 to 2) 1. A silver alloy was sputtered on a
pol yiCar b®iF#Psasthst rat e having a dianeter of 12 cmand a thi ckness of

1.1 mm whitgdind'@fioh. tdsaR Iﬁéleelgqmﬁsg],vﬁﬁqmﬁoh LAGHD B RS v Bt duftfroR0the
that the filmthickness was 100 nm thereby producing a reflective
| ayer. Tempeesifle &r,3 sgeonds to cempletdly aursdhe wiayinlpt-gnrabkoresipeodipssiibw efithe

in TFP ( ropanol ) solvent was applied by a spin coating
met hod a%rgéeé?lmgg&g(ﬁpwc for 30 mnutes to forman organic die
r ecor di ng Thayesultirdg B uhey Mhsesubzinge Siad pul orod yin tatid oo th80th2 @yiredadtraviolet-

fitait OO T TINT R et A G

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 Disc manufactured by
Nippon Kayaku 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
25  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/cm?® was carried out from the
upper side for 3 seconds to completely cure BRD-864 to produce Blu-ray Disc of the
30  present invention.
[0046]
Production of Blu-ray Disc Having Organic Dye Recording Layer (Example 4)
1. A silver alloy was sputtered on a polycarbonate substrate 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 pm so
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25Co., Ltd., the recording signal characteristic (jitter value) of
the Blu-ray Disc before and after the durability test was neasured
and eval uated according to the followng criteria. The jitter val ue
is one of the electric signals froman optical disk, and a higher
nuneri cal d‘/‘@h ue of the value neans a nore deteriorated data of

Bl u-ray Ig)s . When the value is 10%or nore, it becones difficult to
read andBmaiubttordet Appeatineaipad Sofagefof UltrdoleMaluttblOResin ChRfokitibh er

value is less th 100% X. ., The_ jitter value is . 0% or .nore.
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Fromthe_results of Table 1, the ultraviolet-curable resin

conmpdsi t fons T ?ulttmml?te%%hle TSHPETPRORILOR SERAMAT es 1 to 4 each

cont ai ni @49] (meth)acryl ate having an al kyl ene group having 7 to 18
carbon atons” have good coatin roperties and al so provide a good
15r ecor di ng si gn&rong Hmr&&ultsrqul'tagb bhéicorlsasinkgt-gunable resin compaditionstof the

test. On : i . S| teri.sti
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Exanpl e grouphawihg i t6 h8 chrbeh hjey hdvaigeod aviting paopeadidsydnerdsogrrovide havodig
7t 18 1 i t. tai d | m,| Ly, i ti

LT R AT RS i S, SRR o
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hours. [©¢mpjrative Example l\igjwhich the (metheasrylats haxingrasdkdenscsrpprbaying 7 to

det ai | amc%mtmg%rﬁ&%n{a&eap%%ﬁ&ﬁy, %9@89#%%@ E&%@Feoz‘ i whicide! Pe
apparent .to one skilled in the art tHat varrous changes and
25nmodi f i (ezetiesrylatahasieg amalkylche griup havingdup 18epeioni atgms isowt torgaised, bad
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2010, arshhitdie contents are incorporated herein by reference. Al so,
all the [{ﬂfj‘%@r ences cited herein are incorporated as a whole. Cains
1. An ul i olet-curable resin conposition for an optical disk

having an organi whiéehd B&AEHHhs!bRYLHescHb& RUPRISIHAI With £9ErRhdeSh RPedifY
a (nmeth)acryl ate having an 5al kyl ene group having 7 to 18 carbon
at oms arfimiyqdjments therenbolt ik be 2pparer 1@ ang skitlest in the art that various changes and

25  modifications can be made therein without departing from the spirit and scope thereof.
The present application is based on Japanese Patent Application No. 2010-
017575 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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2. The ultraviolet-curable resin conposition for an optical disk
according to claim1, wherein the (meth)acrylate (A) having an

al kyl ene group having 7 to 18 carbon atons is at | east one conpound
selected fromthe group consisting of isooctyl 1 O(neth)acrylate,

| auryl (meth)acrylate, isodecyl (math(), crylate, stearyl
(meth)acrylate, cetyl (neth)acrylate, ]i%%?v‘ryrlstyl (meth)acryl ate,

tridecyl (meth)acrylate, 2-ethyl-2-butyl propanediol di(neth)acryl ate,
1, 9- nonanedi ol di (%3 acr | at e and, 1, 10- decanedl ol
di (net h)acryl ate. ultrpy fr‘}rquf BB CoRPRSHPa o qpt%ln%@}'shﬁneﬂqarf or

an Opt i C%fgaﬂicﬁi&e@@&ﬂﬂﬁg Q&/e} Ghé b&hpbshid c&npr%ﬂ%@)%% a@ hﬁnngb?ne

(meth acr ate ot her t et cura

r esi keng gmvpfhawmﬂ t@plt egaborvtetas and (3)di pig)twnmlymerlzaémy injtiatonf
cl ai s 1 to 3, wherein the (neth)acrylate (A) having an al kyl ene
group having 20 7 to 18 carbon atons is included in an anount of 10
to 95% by wei ght ZbQ“S}EdlIMIéolEhwmhlelresimmmpmﬁtidrﬂm an optlcal disk ac&ordihigeo

ul traviol et - bl e osition for a tical dis ccordin

Yo any ofBe hgefshe TSR TAR G Boving op Ay AR g e o 00

t han (A) atofnsas A8 bAA cabpsaduetecRl fﬂmﬂ)meygeﬁ]ﬁéor@@,hu? bf Qbo@t pol yet her
ol yal, a polyisocyanate, and a hydroxy (neth)acr and

et hleQEne (rpsthpetyiase Iﬁ‘ﬂré(&l(%?@lﬂ‘f@ﬂ@ip IAQQeyb]e(ngﬁtl@@qarylaaq, atearyl (meth)acrylate cagyl
A d ¢

Compos LB PP R Rl R AL e BB L AR 70 &
Wi th an B@meehqirddnga;zh)amng 1,9-nonanediol dl?memcmdtiuecaid Hile -Ideo-:brcdnoh o d

by apply ravi ol et-curable resin conposition for an opti cal
di sk acc%:&g aeé{)Hatteny one of clains 1 to 5 to an optical disk
substrate and by irradiating the conposition with an active energy
ray. . . oo . . .
y 15 3. The ultraviolet-curable resin composition for an optical disk according to

claim 1 or 2, which contains (C) a (meth)acrylate other than (A).

4. The ultraviolet-curable resin composition for an optical disk according to
any one of claims 1 to 3, wherein the (meth)acrylate (A) having an alkylene group having
20 7 to 18 carbon atoms is included in an amount of 10 to 95% by weight based one the whole

composition.

5. The ultraviolet-curable resin composition for an optical disk according to
any one of claims 1 to 4, wherein the (meth)acrylate (C) other than (A) is a reaction
25  product of a polyester polyol or a polyether polyol, a polyisocyanate, and a hydroxy
(meth)acrylate, and/or an ethylene oxide-modified bisphenol A-type diacrylate.

6. A cured product obtained by irradiating the ultraviolet-curable resin
composition for an optical disk according to any one of claims 1 to 5 with an active energy

30 ray.

7. An optical disk obtained by applying the ultraviolet-curable resin
composition for an optical disk according to any one of claims 1 to 5 to an optical disk

substrate and by irradiating the composition with an active energy ray.
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