W5429 26/ 11 DESCRI PTI ON UV- CURAB E RESI N COVPCSI TI ONS FOR OPTI CAL DI SCS AND
CURED PRODUCTS THEREOF Technical Field [0001] The present>429
invention relates to UV-curable resin conpositions for optical dlsczﬁﬁgd
cured products thereof Mire particularly, the present invention rel to
resin conpositions for efficiently producing a next-generation high-density
optical disc which is mnimzed in %& 8uH§Hg war page and excels in
durability and thon, the
recordi ng Iayer%?é@ﬁ%fﬂ$$§?%%%ﬂQﬁ?wﬁek§§¥g$?gﬁﬁ@ gﬁ?ﬁggng?gggggnlc dye
type recording |ayer or inoraMEDPReretsriiiRECRyer, and both types of
material are suitable for the recording |layer. 10 Background Art [0002]
Common exanpl es of optical disc recording nedia which have conme in
practical use to date include conpact discs (CD), nagneto-optical discs
(MD), conpact disc-recordable (CD-R) and conpact disc-rewitable (CDRW.
These q %%‘%§¥ %fs conprise a recording layer 15 and a reflecting | ayer
over 5 y carbonate substrate. In the disc devices, a protective

| ayer flSIﬂg a UV-curable coating agent is provided for the purpose of
protecting the recording |ayer and the reflecting |ayer agai nst external

factors. Mire re VD- RW
DVD- RAM DVD+R, %\E/Dhllﬁ\yﬁnétr‘fg% O‘perﬁgsth’ﬁ‘nV\hMP Eé)ﬁeﬁ%%%g{g% iohSr i aR.dﬁ%’sr ove

St0rag®u§@9@&%&%uuﬁhﬁn&ﬁ1CK@@@ Barfbulh ﬁ%tﬁ@b%ﬁéﬁﬁﬁ@ﬁ&&lﬁﬂQ&hﬁ@é@nhaS 20 been

made half (0.6 mm the conventional thickness and thereby two such

subst r asiesodhare fhedhciemmppdadein@ndethemnenyop hl &bt tglvabsisdivhehrii gence of

t he pol ycarbonate substrate and reduction in | aser spot dianeter have been

sol vedmidimizayin phsttdueing whepige @sd egcet einaiudibmifyy laay ebrasind resistafck echisogin tayer

are formed on a 0.6 mm pol ycarbonate substrate, and a protective |ayer of a

WV- cur atsket nesihonthamrcadhesihve it agtdmile tbune heteripr didtded fogarihéypuppose

of protection or W429 2 adhesion as in the above-nentioned devi ces.

[ 0003] recording layer or inqaggiy Bipe redpedipy/byiee dof PGy prsdif anagreal ste Juftabladeitthe ci ent

i n capac as a recording nediumthat nmay cope with expansi on of capacity

in the“ﬁ@%%6¥dﬁﬁgltal broadcasting in recent years. As a next-generation

hi gh-density optical disc, there has been proposed (Patent Docunent 1) and

put to practical use an optical disc of the type (such as a blu-ray disc)

i nwhi ghciarsg@osdi ng I ayer and a 100 umthick transparent |ayer are

| am nated on the substrate, and wite and read are nade by blue |l aser |ight

from tfwory ansparent |ayer side, not fromthe pol ycarbonate substrate. 10

[0004] As a nethod for formng this transparent |ayer (cover |ayer), a

met hod conpri si nGobanai exgmates apppiooal dat edoprdif meriat hick hiveanspan endctitall m

and a net hod conprising applying a UV-curable resin by spin coating and

cur i ngugelie deegindiudd ¢dmpdet disghiC)ombgratp-ohecdl dises (MY ecovgent ProposedbiePat ent

Docunent 2 and Patent Document 3) 15 Prior Art References Patent Docunents
CD-R) and compact disc-rewritable (CD-RW). These disc devices comprise a recording layer

15 and a reflecting layer over a 1.2 mm poly carbonate substrate. In the disc devices, a protective
layer comprising a UV-curable coating agent is provided for the purpose of protecting the
recording layer and the reflecting layer against external factors. More recently, there have been
put to practical use DVD-R, DVD-RW, DVD-RAM, DVD+R, DVD+RW and the like in which,
in order to further improve storage capacity, the thickness of the polycarbonate substrate has

20  been made half (0.6 mm) the conventional thickness and thereby two such substrates have been
combined, and thereby problems such as birefrigence of the polycarbonate substrate and
reduction in laser spot diameter have been solved. In any of these devices, a recording layer
and a reflecting layer are formed on a 0.6 mm polycarbonate substrate, and a protective layer of a

UV-curable resin or an adhesive layer is further provided for the purpose of protection or



[ 0005] Pat ent Document |: JP 11-273147 A Patent Document 2: JP 2002-23
083 1 A 20 Patent Document 3: JP 2005-171154 A Surmary of |nventionW>5429
Probl ens to be Solved by the Invention [0006] A problem of these cover

| ayers, however, is that, because of théir |arge thickness 95 of around 100
um the substrate tends to warp when using a hard resin conposition |ike
the pr ﬁﬁﬁi%%@h&ﬁ%%ﬁc@im&ﬁkﬁ%ﬁd‘wg%Ving rise to an error in wite and read.
It is erefore necessary to make the cover | ayer hard enough to prevent
war pag (@gying curing, but |ow hardness tends to W429 have flaws and
tends to cause an error likewse. In order to cope with these problens, it
i s conmon practi ERweQePRVI AR racAdnE nkaal ark aYIesOMicd e LAY etit) Ayer .
Further, in case the recording layer is of an organic dye type, it is
necesseaicyrdity pedvind@a@aniecqediiftge-guxdibi af daphayein thovgd of digitlibtsidefsting in

el asticity at the time of curing between the cover |ayer and the dye type
r ecor diaqvgnthayer 90 aasxt-gerfeatiohili@téemaitg bpied disal thekhangkecafprapaye (Rdttertt he
time of laser recording, and thus it is common practice to forma

tri pl eDoayeentdy pud puirte prarhied eseret hoids! dise ohidie tyfef(sedheasta blorrgyr ddeian indchof

di scs, and are a factor in cost increase in terns of production rate, yield
and pr dasetdivhlageiang el Livekisks trprespaisal v eigire enipetebpe ths sebst[appany write

As a result of extensive studies for solving the above probl ens, the

pr esent 59 ReGhA et e B P e EampaLTt it i Ent %Q%mafeﬁ RUY SATeRIFET med
and restored in response to an external force by controlling the dynam c

| oss & f%@etan 6 of a cured filmof a UV-curable resin conposition in a
qu%ifkﬁmgﬁnge. In other words, the present inventors have succeeded in 15
devel oping’ a cover |layer material which is resistant to flawing and is

qui ckly restoredaeyen MheR, ffd%ﬂhi@t‘f%géx@gﬂaﬁ%%&&e? fé’i‘z’@dx‘?,sé He%d*&@%{{gﬂgirr%gy

hardness | ow enough to prevent war page substrate "during curin

conf or RddhBarsippeSlikhaly chanaenek (aRsArGani s dye r@l%b@go&sﬁgﬁghmyigg at he
organi ¢ dye recording l'ayer, and does not need any hard coat Tayer and/or

r ecor dURgciabie kdsaf by s@y %atin%QmB QOASY thEhbss wWitheU prgsentiotmvienki@marebahes to
the following (1) to (11): (1)A WV-curable resin conposition for optical

di scs, popogdi(Batag D&cuhen?0 am Pateht Rodumeinb}acryl at e nononmer (A) having an

et hyl ene oxide chain in the nolecule, 5 to 50 wt% of a urethane
(meth)acrylate (B), 2 to 50 vt % of an epoxy (neth)acrylate (C), and 1 to 10
w % of ,a 2 E?gto olynmerization initiator (D), wherein the glass transition
t ertPer BFUr & ST P ed film of the conposition is 10 to 65C, and the

maxi mu I f..the dynamc | oss factor tan 6 of the cured filmis in the
range g%¥%?§§mﬁ§n .75. (2) The UV-curable resin conposition for optical

di scs ﬁ@@g{ding to (1), wherein the W429 4 neth)acryl ate nononer (A)
havi ng” an et hyl ene oxide chain in the nolecule is one or two or nore

sel ectegdedimosputfeg: greup.egnsihsti ng of pol yet hyl ene gl ycol di (neth)acryl ate,
et hyl ene oxi de-nodi fi ed neopentyl glycol di(nmeth)acrylate, ethylene

oxi de- pneitfh@dnmknbs hexaoedizoks din( met h) acryl ate, et hyl ene oxi de-nodi fi ed

bi sphenol A di (nmeth)acryl ate, ethylene oxide-nodified trinethylol propane

t r 20 mePdip@dyoduatest 3 .6PHA08nAE 1054 de- nodi fi ed pentaerythritol
tetra(neth)acryl ate and et hyl ene oxi de-nodi fied di pentaerythritol

hexa(mnmet h)acryl ate. (3)The UV-curable resin conposition for optical discs

according b9 drhv@hich?) -
Problems to be Solved by the Invention
[0006]
A problem of these cover layers, however, is that, because of their large thickness
25 of around 100 um, the substrate tends to warp when using a hard resin composition like the
protective layer of CD etc., giving rise to an error in write and read. It is therefore necessary to

make the cover layer hard enough to prevent warpage during curing, but low hardness tends to



conprising 20 to 60 wt% of a (nmeth)acrylate nmononer (A) having an ethyl ene
oxide chain in the nolecule, 5 to 40 wt % of an urethane (neth)acryl&ﬁ 2?B)
2 to 40 mt % of an epoxy 10 (meth)acrylate (C) and Ito 10 wt % of a

phot opol yneri zation initiator (D). (4)The UV-curable resin conposition for
optical discs according to any one of (1) to (3), wherein the urethane

(et h) t i i . uct; of l,or:
pol yot Ray iarspef thadsio Bl REhOPUBR AT 4o SrasP PR R PR SR 5) e
UV- cur abhioh 88dcllc S RMRESE b 4 d Qar @g&a Gifthe B85 $yAECORMIHAL it CasdMe RBErdRfy (1)
to 15 (4), wherein the epoxy (neth)acrylate (C) 1s a bisphenol A type epoxy
di acrylaateis of 8 ofddicVe el €ndc@ Sy ©QPTPASE b kQBrdiRs 2 0Rlidr¢ MyelicveEm
according to any one of (1) to (5), wherein the photopol yneri zation

i ni ti atmedulPpf tlastang aothettine OfFf cuMp @eSelep elicctbvhr @petdnd gy dupyporsbstinglg of

1- hydr oxycycl ohexyl phenyl ket one,

144 5( 2tayyidyooasye tdvdiyie-aphenytdl cRatpy dif @xlye 2¢ thaetiteyd-ldsepreopained, anhdus it is

2- hydr oxy- 1-{444- ( 2- hydr oxy- 2- et hyl - propi onyl) - benzyl] - pheny11-2- 20

met hyl cpnopamracticoieiorm a triple-layer structure.  These methods are not efficient in production

ol i go[ 2- hydr ox -2-nethy|-144-(1-nethy|vinyI)phenyI;prpg?none], 2-

met hy 100diacs( pist 49 ptiGte) iplsesyngresse i Fsme of POk eENale. pisel anpl progiction

tri nmet hyl benzoyl di phenyl phosphi ne oxi de and

bi s( 2, 28R4 et hyl benzoyl ) - phenyl phosphi ne oxi de, (7)The UV-curable resin
conposition for optical discs according to any one of (1) to 95 (6),
conprising an ethyl enic unsaturated conpound (E) other than (A). (8)The

UV- cur ahl i.n:co i for optical discs according to any one of (1)
to (7)§R?ﬁ%§ﬁ§gﬂg9 @@?@@%ﬁ%g phosphoric (nmeth)acrylate. (9)The UV-curable

r esipn Psition for optical discs according to any one of (1) to (8),
which ['s a protective coating agent for light transmtting | ayers of

optical discs whiagh ra@ of\er39vesadict & HRGY G RBo@RNFLBEMR] @Y back Wi th bl ue
| aser. (10) A nethod for producing a cured product of the UV-curable resin
conposinle@bdrs ke @atndGaksidics 8o da60Hdicngs fgicamicitte@bind ddstdred 13pspohiketo

nmet hod conprising applying ultraviolet light to the conposition. (11) An
opt i cahn eltsmahfavderty @ntraiiiap tiod dgnaatic Bds facaduat 5 obi anmedlbylappy yungle
ultraviolet light to the Uv-curable resin conposition for optical discs
accor diesig dompanyiopmea efec{fic) range. ( I oficky avvtrdy Seus cEhf meegosfhavaweatdded if 0009]
The UV-curable resin conpositions and cured products thereof according to

t hé b10dgpelpats @ ¢avge yromatsavlevhighes tesisigosioiflsmeng andois siviclly wstaesdrevgemdeat i on
hi gh-density optical, disc which iis mnimzed in warpage after curjing, has

| ong dUp%es) ieVeyingn@sig Kemporiigh e dag s halnpsstigw snowshiRg Tasat Hamressi bns. They
have a%&p reali.zed elimnation of the haﬁd coatflayers.%pd recordiqg ~

auxi | i $P5HSEHES Gl TRYFEN RO ASHYEHEA ShADSF P 81 BEEaRISIYEMHTIRE Eerprding

manuf act yr e. The%Xare Hseﬁul as %iresin for cgv r quers fprnin .the |ight
t r ansn?t o5y OFS CER OBt Tk 20 A08E PGiHIoEH 28y 8 J S8 BT P YCHFEPRY and/ or
playbqﬁ&ﬂw%gﬂﬁg}ue | aser. Mbde for Carrying out the Invention [0010]

The present invention provides UV-curable resin conpositions for optical

di sgs km@gyding 15 to 70 wt% of a (nmeth)acrylate nononmer (A) having an

et hyl ene oxide chain in the 20 nolecule, 5 to 50 wt % of a urethane
(meth)acryl ate (Blus, Aeti@eRf WosiRh raRi@RoONE hnBkhkaci¥@te (C) and 1 to 10
wt % of a phot opol ynerization initiator (D), wherein the dynamc

vi scoeflasti ci ty, Aaspeniald ysigl@sPobitiansbitdpoidalt Eageedabpisenof 5 ©UIoeekf bf s i s
10 to 65C, and the maxi num val ue of the dynamic |oss factor tan 6 of the
cur ed fridtmeciysté mohbeer @adevof 0. Byt &idobchafhinshe wicldvutehé to 88 wn’s of a
conpositions of the present invention, it is possible to obtain cured filns
whi ch wegane (methjacrylate (B), 2 to 50 wt% of an epoxy (meth)acrylate (C), and 1 to 10 wt% of a

25 photopolymerization initiator (D), wherein the glass transition temperature of a cured film of the
composition is 10 to 65°C, and the maximum value of the dynamic loss factor tan § of the cured
film 1s in the range of 0.35 t0 0.75.

(2) The UV-curable resin composition for optical discs according to (1), wherein the



25 mnimzed in warpage after curing and a durability test, have Iong
durability and al so show high abrasion resistance when the conposi Wons
have the above-defined fornmulation (A) to (D), the glass transition
tenperature of cured filns is 50 to 65C4and the maxi mum val ue of dynam c

| oss Wh429 6 factor tan 6 of cured filnms falls in the range of 0.35 to

0. 75. l.ue. of 1 C ) os ~ . C filmns
may be“%%“s"‘?af{}"a el e%%gﬁreg%f%gﬁ% dﬁj(ejéﬁr%gﬁeoo%% ?r‘ggﬁgtetﬁ%%%%gu%ﬁgé gdu(gy’tt%g) %t or age

el asti g, pDdul us; Wt Gl Kﬁ?%% Qﬁlsgﬁh%g‘h&gﬁg}fﬂ%g Igggifﬂ{rﬁmgty%%%e’véﬂe%xide»

viscoelasticity (JIS 4-1). an 6 i's 0.35, the
amount ki fwariRage @ighrd] Hmbih bet &atiend BaiearAFiddecause efioel evat ed
rigidity of thg@e%ign@mﬁt he%oot?%ler’ ha§r/1d, when the value of tan 6 is higher
than Odi{Bethgdr@dsicofnhyiesd stianandifidsspghendet enmerieylbecatsenobxitibe | ow
rigidity of the resin. The glass transition tenperature of

cur éd fricdifedmayethelddigbeans inédethjaomlithecth@aperadameddiedweibrytthaolval ue of
tan 6 is maxi m zed. When the glass transition tenperature is 10 outside the
range speondthiedryiate pirketpylesentide-meariddohipentdeaythiito] hekrémeipadrgateel ow 10C,
abrasion resistance deteriorates because of too softened resin, and when
the gl 89s transi thok \tewpee atsin eomposkiogHer optiahdissacceEgdasline @F. war page
given to the substrate tendsF%o i ncrease because . of togﬂhardeni ng.of the

resi n. QRIS A5 WA O 4B >ar0é>§ﬁtﬁ EBIPPBE (1 odnsete P?@O%iée £lén Brdgent
_ _ : ! o
L%&?Eé@ﬂeeﬁ%?@%@wﬁ%aﬁ%n @ﬁ%ﬁ ”{e:<ﬁw_evﬁ§c?'ﬁ8%2%&r: %oé@%“%%f%ﬁma&x‘?%zﬂg{fg;ff :
hoanentyith BBy Bl LETR SLVeRar EbA RN BRIk BhGurEbhYpFoa 3 6 hexanedi o
di (et h)acryl at egB@UM&?Q@eQé%iirggérﬁiﬁé}}?tqnefgr Qg'étﬁﬂhz%@w acty hggg;apgt%gé xg @h‘?

et hyl e oxi de- nodifred trine ol propane tri(neth ycfene

oxi de- mdihd,ed (RENNARE y&&mg&ﬁ?& @By @(a%ad@%oa%adl@{ §fa @Fﬂges@ém&ﬁm Bra

oxi de-nodi fi ed di pentaerythritol hexa(neth)acryl ate. e contéent thereof in
the coppioahéd @ilydl svithSdgiidoyyabatel dhd 40-W doxpiiefiacsidy. around 20 to 60 wt % in
i nner percentage. [0012] The urethane (nmeth)acrylate (B) contained in the
UV- cur @bl e resi nThopoairkble nsimeaosditing boopthal pisesenbrdinpventy one bbyl ) be

obt ai ned by reacting a urethane oligoner obtained froma pol yhydric al cohol
havbng(4)wehaeinre epdxy dmestyicrgaeugy id abispleenvbAeypd epcapdiaarnylgegani ¢

pol yi socyanate conpound wi th a hydroxyl (nmeth)acryl ate conpound. Exanpl es of
t he pol&hydric altoHdl-euirable ressoprnpapitiogl pe opticaBdiges dppprdingsio anypaeof (@) to
pent anedi ol , et hyl ene glycol, praopylene glycol, 1,4-butanediaol,

1, 6- hekansbgren the Plil%rfq%xm@ll@ﬂ@bézﬁg%tob@%}lﬁ KB¢ 9t HYQ pignoreseleeipd (e dggaoup

oot g o S U S5t S AL
N T TR RN NS
an@xdrx‘:ngﬁg]ﬁar%ggﬁg!«&%t &Ec‘gt?o(g%'g?%%ﬁq%QmL'1‘-?9{“1 fn?é;i‘gflgﬁ?@h@%y@ém%%é’r@}’,dz’-' ¢

al coho caprol a pof ycarbonat'e ‘po

pol yca&@m?m %Q{Sf%'et%yﬁQEﬁlﬁ%glgfztﬁﬁ‘rsﬁh?ﬁﬁ&}%{%ﬂarf?f-o%e,GZ,E',%XaHEdi ol's and di phenyl
carbonate), and polyether | yol such as pol yethyl ene gl ycol,

pol ypr @pydtieneerdby @ henPfhydaine 3Rt ene. al/eRhoth @nsh-AYNWheMBphosphine

oxi de- m)diﬁ!ed b?s%hen%? Asﬁp. 10[ 0013] %rEEganpl es ofﬁt he gg?veﬂ-ﬂﬁn%nt Foned

or gani gxipol yi socyanat es i ncl ude diisocyanates

(7) The UV-curable resin composition for optical discs according to any one of (1) to

B
Wy

(6), comprising an ethylenic unsaturated compound (E) other than (A).

(8) The UV-curable resin composition for optical discs according to any one of (1) to
(7), further comprising a phosphoric (meth)acrylate.

(9) The UV-curable resin composition for optical discs according to any one of (1) to

(8), which is a protective coating agent for light transmitting layers of optical discs which are



such as isophorone diisocyanate, hexanethyl ene diisocyanate, tolylene

di i socyanate, xylene diisocyanate and di phenyl met hane-4, 4' - di i socyanat@? or
i socyanates such as dicycl opentanyl isocyanate. 15Exanples of the

hydr oxyl (et h) acryl ate conpounds i ncl udé hydroxyethyl (neth)acryl ate,

hydr oxypropyl (neth)acryl ate, hydroxybutyl (neth)acrylate,

di met hyl ol 6y el ORGP IR AF LY 3, and hydroxycaprol act one

(et h) acry reaction is carried out as follows. An

or gani g;ol yi soc [ ] ' I1Gy/ € ; :
condi t1 R that 1 2’9?{2@%503#3%%&3%%%@6@&8 %%ﬁfﬁ}?‘; gégfl%%ieém&g ﬁpgglg‘ggtf%y at
1.1 toogiddl @At MabRINMcS oty by ad @Ith@ﬁneﬂ%ﬁwisﬁg%ﬁﬁ@iz uliraﬁo@ehgﬂa}ydr ic
al cohol, and reacted at a tenperaturé of preferably 70 t6 90C to synthesize
an ur etdrapeoabog@ner. Then a hydroxyl (neth)acrylate conpound is m xed

t herewi th under such a condition that the hydroxyl groups of the hydroxy
(nmeth) adnyl at e canpetnd dMclHavsipaylapref ercatkdypraduct dieaihed beqpplyakents/idler 1
equi val ent of isocyanate groups of the urethane oligomer, and reacted at 70
t o 90dighs tobhedi/ W-auhabl @& spbjospiobvien ereithianlali{ovettdrdiog yo atyeone of (1) to (9).  The
uret hane (neth)acrylates (B) nay be used singly or as a m xture of two or
nore thereof at an arbitrary ratio. The content of the urethane

(meth)acryl ate (Bﬁfin he conposition is usually 5 to 50 % preferably 5
to 40 WwovaMpEeert EPEP PYIyE@I¥r ably around 10 to 38 W% i n inner percentage.
The nnt%@ggar wei ght of the urethane (neth)acrylates is W429 8 preferably
in the(% e of 400 to 10, 000. [0014] The epoxy (neth)acryl ate
(C wused in the e t invention is.preferably one which has two or, nore
Cpoxy resi dues i e pot BEEMY mRlSHE Sed PRG-IV IR Sind
epaxy LWL |4 o I eS| NG ve as
o R P RSt B g e R T IS e R B

pheny! dighyehevhigidhg [ RAUH R i | G¥%lys @ I
ey S AR LA auE RS i RALAREMNE) 4t il AldhbaiofBlIRE P

CONPOUAESs SUCepassiBhs PIERY hade hIXE ScBREXYIihBIiAS of 1E BRI Ia?er% ¥pe epoxy
resins, bisphenol S type epoxy resins and epoxy conpounds o

2, 2- bi scérdivypdausitisph eyyls)wilici hduedeed Qomexdablaligropd apafisieh yehnogenat ed

bi sphenol type epoxy conpounds such as hydrogenat ed bi sphenol A type epoxy
r esi nsThéyae ogenlatsedebin Sphawet lafers ypeiep dreylighe shmsyittmgdayegeodedalblisgheno
S type epoxy resins and epoxy conpounds of hydrogenated

2, 25bi whwhhyavss ypheagrding and Ipiagg&,lﬁ,\sﬂnbbuafms@br opr opane; hal ogenat ed

bi sphenol type epoxy conpounds such as brom nated bi sphenol A type epoxy
resins and brom nated bi sphenol F type epoxy resins; alicyclic diglycidyl
et her &igpgun S such ag?gCYPC>nDdified bi sphenol type epoxy resins and
cycl oh&4R&di BERENOTE taF gIv§RiUYl et her conpounds; aliphatic diglycidyl

et her ﬁ@nﬁ unds such as 1, 6-hexanedi ol diglycidyl ether, 1,4-butanedi ol
diglyc § ether and di ethyl ene glycol diglycidyl ether; polysulfide type
di gl yci dyl ether g0 n ; - | fide. di ' er.;. bi.phenol
type opoxy res nor BRcHba s IRLPETisBE A5 usb Pafh By Thy Sica U Y
Exanpl C I | A . Bi enol
A Type ey ras e et B g e h RO RS P B 84 P08
(Produgbrc@k, JapanwERQXY uReBiHR <§@th)a&9ﬁte)<,g&blipmcm 51480 e %trﬁa%g&te
Epom ¢ R-304 (products of Mtsui Cheni cal .), DER-331, - 332, R- 324
(produgtysindfl (Daw vehest £glotémlymedRitioh it 840D ERihelanth820 niplcoditobigstfity,
Dai ni ppon I nk and Chemcals Co., Ltd.), UVR-6410 (product of Union Carbide)
and YDs3daa@ally geoduatsitoh (dopdratukaseiurédiilmslit dO ¢ 6Bi(E phé nal méximypev ooty
resins such as UVR-6490 (product of Union Carbide), YDF-2001, YDF-2004,
YDF- 81t dyparoduetssagbr Foltad tikageed Tons islin the)ranggpitdl Bnto8B0S. anthuEpwith dre 835
(products of Dainippon Ink and Chem cals Co., Ltd.); hydrogenated bi sphenol
A t ypecEBERYPPEEPRSOIShE Areagnt EPBRACDAES PeFodlace OWWQ&/%WS W42 areg
Petrochemical Co., Ltd, ) and RI KARESL.HBE-100 (product . of w Japan

Chéri cainiped i pgrmage BREHUARES8Y BICYFIREHB A haypengplkapiiysnaglse dgfhw igh
DER-513, DER-514 and, DER-542 r.oducts of Dow Chenjcal L) PO-nmodified

bl SpheltBtoR 153N EpSRT T esr Reo BN TR et iog R0k BRakiA bR Wkt sha
Chemi ¢ ks , i C i Y : I ' pr-oduct. 5 of
par cel Desramneb o g e TRRIS TYRRH R P Btudl ST L Ml
Japan Chem cal Co., Ltd.) and EX-216 (product of Nagase ChenteX Corp);
aliphatic diglycidyl ether conpounds such as ED 503 (product of ADEKA
Corp.), R KARESIN W 100 (product of New Japan Chem cal Co., Ltd), EX-212,
EX-214, EX-850 (products of Nagase ChenteX Corp.); polysulfide type

di gl yci dyl ether conpounds: FLEP-50 and FLEP-60 (products of Toray Fine 10

o AN NN



[ 0016] Exanpl es of the photopol ynerization initiator (D) to be
contained in the W curable resin conpositions of the present i nventi¥d°

i ncl ude 1-hydroxycycl ohexyl phenyl ketone 20 (lraacure 184 produced by C ba
Speciality Chemicals Co., Ltd.), 1-[4-(2-hydroxyethoxy)-

phenyl] - 2- hydr oxy- 2- met hy1l- 1- propan- 1-one (lrgacure 2959 produced by G ba

Speci alj ] : . -
2-hydr%§§¥f%?iggﬁ?%fﬂ§%$%Q%ggﬁégFﬁﬁPfgfgg?8&?1)-benzyl]-pheny11-2-

met hy1- pr opan- 1- 127 pr i hakd j.cal s
Go ) 2 T R R R e Ay T REE LT L K R RERL by
Ci ba Spggi @ tdids SENSIIEALIS nfdRulus kd Hodage Clak@Oh3dINHGAXN -1y be determined from

met hyl- 1-[ 4- (1- net hyl vi nyl ) phenyl ] pr opanone] (Esacure ONE produced by
Lanber treado@emésidt @f fynatnibytheoxyst et 7444phenyihdgr@paniud oong §(iPaclesure 1173
produced by G ba Speciality Chemcals Co., Ltd.),

2- mét hg 135 144 afoehthyfl wdnp e pitemytd he2subsmatp hetdasepreopean-of elenged Hpglie wtehed07
produced by G ba Speciality Chemcals Co., Ltd.), 2-

benzy 1redindi it thy lodher handl whida therphel dfnaphenyidher buanah@s, Bbowen resistance tends
2-chl or ot hi oxanetone, 2,4- W429 10 di net hyl t hi oxanet one,

2, 4- c| 19 Gepsonpy bedruex ainthe ey rivklapod pyd fekihoxant one,

tri nmet hyl benzoyl di phenyl phosphi ne oxi de (Lucjrin TPO produced_ by BASF),

bi s(2, 4, 6- trimet RyEBENFBYTPIIHERT RN #blTE B b fgaEure 829 the oduced

&ys ?z F’%@.‘%ﬁﬁfﬁ%%&ﬁfiﬁﬁ%@i&tﬁa@?f Hﬁgﬁ" '%?C@Qn%%%&m ﬁéﬂ%&%&%‘f&@f@gﬁ&ﬁiﬂ
a0 oy 2y e SRR Re 5 T B R PRk GP R WPl By M aBER 21 o

Chem ¢ . . . 1 i . § .
1 4 (B RATeAs SRy pepmeng P soRorad S Aoy oo A PTG e

ggﬁgdfgi%s&%ﬁ%4%%%ﬂayn§ﬂdr fﬁoﬁgﬁghﬁne %%Iﬁfgh ?l'cgil,hé s tratelibAlisio increase because of too

E{gpigmy&@ﬁﬁg?gmé%aﬂpenrl}&g-net?glSpropan-l-one (I'rgacure 127 produced by
a Speciality Chem cals Cy ),

ol i go[ pohydr oxy- 2- net hyl - 144- ( 1- met hyl vi nyl ) phenyl ] propanone] (Esacure ONE

produced by Lanberti Co , Ltd.), 2-nmethyl-i-[4- (methylthio)phenyl]-2-

nmoriphol i nopr opanTiie bivecyrhblg acsir eorg@sitpmeduedinpyo GelpacsSpeioi altionyro@ipens cal s

Co., Ltd.), 2,4,6- trinmethyl benzoyl di phenyl phosphi ne oxide (Lucirin TPO

pr oducehnspsaNgRyompmgnti el acelatd onpingetAyiaymszeyeth vl ptrenydettospiithe

oxide (lrgacure 819 produced by Ci ba Speciality Chemcals Co., Ltd.).

[ 0018] mole_culte as a dﬂfueftltTh&Wbﬁéffﬁf%ﬂfﬁ%iqli?bﬂéﬁﬁ $1E??1ida@%%®aﬁfﬁiﬁt%|@:hym Isi ngly

or as a.mxture of two or re reof at _ap arbjtrary_.ratiaq. is also

poSSi bV EE GG TERTH B RARHAEiateh ey Boe @ﬁ@@ﬁ%@?ﬁﬁ;&ﬁm@wﬁ

initiation,assistant .such.as am . . The, content of, the

phot op SIS SUEF oty B PafSRR s Eisraecl vk ment Fiss PV EBHBRERt i ons of

t he,pr It i ¢ i i 1 9 ef er.abl.y to 8 wt%

e e e e I A E S o T

usabl etei.rg?ﬁéiﬁ}_a gﬁ?ﬁy’%}td ige R QML AGAHOS dﬁ%%@@ﬂ?lt@nﬂe&g(hmeth)acryla,te. The

2-di met hyl arni n _ zoate, 95 di nethyl am noacet ophenone, _ _

P-d'nﬁ&ﬁﬂéﬁﬂkﬁ&ﬂﬁﬁﬁ%k%n%@&@oﬁﬁ$%ha@§ﬁ?&?Wﬁﬂ@%?@hﬂ?&hyhﬁﬁh@@b%ﬂé@&@%@ﬁ'd

i soanmyl esters. \When a photopol ynerization initiation assistant is used, it

i s conhatnedcdntugan anmount of 0.05 to 5 wt% particularly preferably around

0.1 to 3 w%in the UV-curable resin conpositions of the present invention.

[ 0019] [0OVBH29 11 In the UV-curable resin conpositions

according to the present invention, as a diluent, it is possible to

i n€br por at e et hyTenicthans Gnethacedate dipoemased B)thothecutablanediheompositions

(meth)acrylates (A) having an ethylene oxide chain in the nol ecule.

Exanpl @§06ingiadhe Bierg/it enicatiomsay be abaneddnpeuiing 4 rethacreolgnsta phieiprat e

m)nomegrgt,n avg]ollychrf]ydg%%lct())ﬁoluhsa%gngotg}el o?‘r;r%rle%ydroxyl groups in the molecule and an organic
polyisocyanate compound with a hydroxyl(meth)acrylate compound.

Examples of the polyhydric alcohols are neopentyl glycol, 3-methyl-1,5-



[ 0020] The (meth)acryl ate nononers usabl e as other ethylenic
unsat urated conpounds (E) may be divided into two types: nonofuncti
nononers having one (meth)acrylate group in the nol ecul e and pol yfuncti onal
nononers having two or nore (neth)acryldte groups in the 10 nol ecul e.
Exanpl es of the nonofunctional nononers having one (nmeth)acrylate group in

the mol gl g, oine(%}l(lj\}f cglggé;&feré 8@ Itl ey %ﬁ;‘ggtb*l?an §i0EL Y. ‘%JaXé {> ( tricycl odecane

(meth)acryla ISO orony nmet h) acryl at e,

adamngr}ﬂzet(ﬂ?‘f@fgﬂ)@%éﬁeﬁﬁ eryﬂﬂﬁ@ r‘R?Wl% E%Ine(iﬂﬁétn‘%iép MY B;sﬁnyd%l ﬂl\éltkﬂ) jexyet hyl

(et h) acrylat nonyl phenyl oxyet hyl (net h)acryl ate, benzyl )acryl ate,
t et r ahygefehddir yithe( ARbH hﬂ@{%&ﬂ(ﬁ%e@,tel ek @HQJb'td?ﬁed(HWrteﬂétﬁ@rtMés@tp%Iy hydric
2- hydr oxy- 3- phenoxypropyl (neth)acryl ate | auryl” (et h) acryl at e,
met hoxylcohgs afitlpe®agt yeial (soone( artinjouid lpathalic 2eibyibxakyiedbphrhalic anhydride,
(meth)acrylate, 2- hydroxypropyl (nmeth)acrylate, and ethyl carbitol
(neﬁh)aﬁ@ymmmmacﬁﬁﬂﬂmbazﬂExamp¢e@damdnﬁﬁmgﬁemhmabcyﬁqﬂeddpnqneh&ohaV|ng t wo
or nore (neth acryl ate groups in the nol ecul e include neopentyl glycol
di (et hipelerly bliriaed fioinceettoded pobdiy dee higololls did sreah)laciogs, aolcarbonate
hydroxyplvalaldehyde nodi fied trinmethyl ol propane di (nmeth)acryl ate,
hydr oxPPyoiaI(sueh ae palypebpesiedils gbipast fHing rach)melr Wé@@neaiowddbmlahw

i (meth)acryl ate, dlpropylen gl ycol

di th | at 6- h di
d: E gt F%‘g%fr%{mg%@ PG th%ﬁl @E@%ne ' %1 %ﬁd:m{yefzfsf Iene(ghitoh) Rty PR &1E P8 Spr opyl ene

I th)a d fied tyl gl I
i {ﬁém@z%@%ng%ha?en s Rt YGRS LA e R BRE A o1 Yt (et ) acry! ate,
anqﬂtrL reth)acryloxyethyl] i socyanurate. [0022] When these
cryla

met'h) te nmononers are used in the UV-curable resin W429 12

COMpOSi L1 ons of £y ALESERE obANSALL O SHEH TR IAGREHLSY 2, IPURORY 3,.08Y b

used singly, and two or nore thereo an arbitrary ratio. The

nMoNof UREHi@NRLhHPRO ARy Alafe, Qé@n%tﬁs%ﬁ’e dﬂ!s%y o ‘f?:eﬂﬁzﬁ%’é QXYEIdMN e, xylene
(et h)acryl ate, phenyl di oxyet hyl (neth)acryl ate hydroxy3 phenoxypropyl

(et h) agdophafate aadipRhDexsthddepr PRYIs6ARNeYSAbosTRNAERER S YdIaptdny] Vi ew of
production stability. The bi- and higher-order functional nononers are

pr ef er abtyantdeose having a | arge nol ecul ar wei ght. I n case

ot her ethyl enic unsaturated conpounds (E) are used, their content in the
UV-1éur abl e resi nEmmnziesbfftlheh&dt@kyl(ﬂnethpﬂoegemcohmwemﬂsi ioriudaly dvexyptioper | y
changed but is usually around 5 to 40 wt % L0023 In the
UV-cur@bﬁeM@@@ﬁﬁ}b@ﬁﬁwgﬁmWUﬁyﬁ@ﬁmwhéeéwégeﬁﬁﬂw (regibjapiylate.f necessary a
phosphorlc gneth)acr | ate may be added. The phosphorlcﬁ&geth%ecrylates are
usef ul dmsihdelperenars mﬁgom@gwwt%éﬂ%éﬁoaywﬂwnes@n Actglatesi | ver aI | oy

the motallic 111 e re@%ﬁ%@%&r{neg%ﬁ? S oflSs. ! %ﬁ@%&%&%@?@&%@%%ﬁ

t hat b t i t UV- | e

nvent B G E AR dBatodty %W%ﬁ%iﬁefth%lgpy%géte?mssofg%s ey %Cye85%§3ﬁ2| |
yBgS 0l (P} 1) 264l 3LER<DRY i AcRNASRARE. oS bele B ShRhOMs: hasltding

nonoes dl esters and tr e ers Suc

(et h) r%%éﬁé&i & £RnMeRGERY gﬁ‘e@&alﬂ I7d&s BRet {4 ﬁﬂtl?e@xz@ he ﬂ%ﬂdn@%ﬁ%oﬁ@l‘?s PRRRIAC

(meth)acryl ates, ethylen OXId nodi fi ed butoxyl at ed phosphoric

(met h) peiytai@ssh)RiNeeneperhdr-ARE fHeedviachndepXydhat @AdRASIPRARE Bydroxyl
(meth)acryl ates, ethyl ene OXIde nodi fi ed phosphoric dl(neth)acrylates and
et hyl epeupxoftiee Mpdioky gdethhosphecbapbilind WEL ) peteydraiies: 1 GUTH ephiosiphers ¢
(meth)acrylates are commercially avail abl e under, for instance, trade nane
PM 2 (efundlenef orivearmgaodised tiphasilhos olq:gcdmrearmaeaqtbﬁate"bo tbrooft b plxeim (RS
Kayaku Co., Ltd. Ethyl ene oxide-nodified phosphoric dinmethacrylates are

pr &b er dbtgpivasiedthing (nfegh)pergleemt i nventi on. The phosphoric (neth)acryl ates
may be used singly, and two or nore thereof may be used at an arbitrary
rati o. Wien a phb&prsHiase (Iﬁ@b}ﬂﬁé&é%*w dhemgysbeviet aingbuon 45 & Rixtyre f fvo or
conp03|t|oEs f or adhesi ves  of Qe present invention, its content is usually

0. 005 Pg'5 WF% dtﬁl“é‘ﬂ@["é‘ﬁl Iﬁ’wﬁ) 051§ grenpo4he wighas (meth)acrylate (B) in the
composition is usually 5 to 50 wt%, preferably 5 to 40 wt%, particularly preferably around 10 to

38 wt% in inner percentage. The molecular weight of the urethane (meth)acrylates is



13 [0025] The UWV-curable resin conpositions for optical discs of the
present invention may contain where necessary various additives suclWs8%an
antioxi dant, an organic solvent, a silane coupling agent, a polynerization
inhibitor, an antistat, a surface lubrig&ant, a fluorescent brightener, a
i ght stabilizer (such as a hindered am ne conmpound), and a filler.

Exanpl es .of, .t he . hi nder m npounds usable as a light stabilizer
incIud@eﬂ1§§Y§f%@éyﬁgﬁggggg%gﬁg Qpiperidyl al cohol ,

2,2,6,$th ranmet hyl- 4- pi peri dyl al cohol, 1,2,2,6,6- pentanethyl-4-piperidyl
(tneth acr@late (LA-82), 2,2,6,6-tetranmet hyl-4-piperidyl (nmeth)acrylate,

and commercial p for 1 G Giadd; ] (& i pkdfBhabi h as
CHI MASSORB 10 115%%%@@&%%@@@%%%& Mgﬁ%ﬁgsgé%%!&% Iét%g}ﬁﬁf%é %ﬁtﬁﬁﬁlﬁ N 625LD,

T NUVI N kR3S 178 DIUMBN cbddy 1Bl dNeMIiNGd GRoleclil NN Na¥ B0 BBtairEh Nk NaddidF6tan
TINUVIN 783FDL, TINUVIN 791 FB, TINUWVIN XT850FF, and TINUVIN XT85FF. [0026]
Al sa, epoxiyhesiphadenineyenlic and. | Thosmal rednsahhionaeasye w pe-fibridfard he
fingerprint oil adhering to the cover |ayer surface, a silicon type or

fl uori spectfigply lientell andjesegants tharestimtlade phartytdiglyntdybetheeudh dsehydaygubene
contained to nodify the hard coat |ayer surface. Preferred exanples of the
si | i codighyeply! bidvelchtaghcd gatyddyl ntiended ByidcBovdighyidydather; Byhans (yiBY¥iRogB1,
BYK- 333, BYK- Uv3500, A BYK- UV3510, BYK-Uv3530, BYK-UV3570 (trade names of the
conmer EFBPOUH b HBEas DeP eIl v AP AROHYES DS, GXRREN Erippeiesy protfubisahanp! S

BYK- Chem e). 20 Exanples of the flugrine type surface difiers are Mdi per
F- 100, e fﬁ@sy esing fgowozvsf?mpgw%,#éﬂz%@“ -dé@typéﬁlaﬁklgod&%t?r ade names of
the co cial produycts of fluorine:containing block copo rs produced by
N0 Co P b e T et MR ST SBRE S D e ER B LR G e
of the,.. [ r f ,ne- i [ K r d by
Neos. CBPEL e ERE BEb S B bl R SR b B Sy B LT BLEREET, s
of they; i j I . -pard 1\
or et or 8101 1S O BRSO R P deRne e SR B P
present 111y eRlHeRIBRYpofarRDhAbRGH Vi SPn¥hN Ty b odl e8@bMiINE shhie
above-describeg conpo%eﬁ? nategﬁgls éﬁyneang ofcgyirr?né aﬁ Zowio 80C. The
obt ai n&@nﬁmaosiispmasmg% R x{ résiired brdhBatdieghpi dughs e@fxytrignpr esent
Ws429 14 invention nay be obtained by irradiating the UV-curable resin
co nﬁps@ilgciyolmals&gaytcidge eqthﬁeecﬁmﬁt or:ingly a(rjdhi EC] IEGlojﬂ)g)knEb?i@hﬁ b?ggd;ngihwmlepemie@ﬂnehnd i ght
or visible lig y e net hods descri bed bel ow.
Vi scostéitcjohekatedentivarel daghyeedyl egien ceopposlst dliphstiofigtyealyp edseammpamdnsichn as
measured by a Brookfield visconeter at 25C is preferably in the range from
400 t oasel.00examediobdiglrédy! vihse dst-bytangdielnbslyeidy hetbermpd sigthdend glyedl ow 400
niPa.S, filmthickness tends to slimdown because of too I§M/viscosity for
coat i ngietysidy! ethpis Rabiseliige tpegliglycidploetperomprpne A BPlERPE(S Jiglycidvhe
conposihioﬁr%sggbove 6, 000, nPas, filgythickness tends to increase because
of t 00°AFgRIPYFIRY SIS SPOFYFESEBatITRPIYO Y W TIONESE BT around 100 p.m  10For
cunbng(BY%Light irradiation of the UV-curable resin conpositions of the
pré enE invention, any type of light source may be used provided that it is
a | anp capabl e of Ll 1.0l trawvi t Ll : IS
possible to use,E?%ﬁaéigﬁ%¥@#&%%¥@%dggéggﬁgg?&ﬁggﬁ°g¥§§§§HS&E§Q%PP¢%¥’igh
pressupe WG Yedi W ch A 32 fHRAB0N 3IR.1 00 RYER 8D0X §EIRT0J4ABR dRkts of J
electrodgﬁggg Fdﬁ%. 1%[00%%% ’j 9 Ang coati?g@nethod na?ckéﬁﬁged
for prej@gtrye coOaLidY EREsN RI1GD, ERGnicirghd 1 tHRASIRLIGNGrd RYEIOrUSINY a
UV-curabl e resin conmposition of the present invention, provided that

Chemical Co.), DER-331, DER-332, DER-324 (products of Dow Chemical Co.), Epiclon 840,

256 Epiclon 850 (products of Dainippon Ink and Chemicals Co., Ltd.), UVR-6410 (product of Union
Carbide) and YD-8125 (product of Tohto Kasei Co., Ltd.); bisphenol F type epoxy resins such as
UVR-6490 (product of Union Carbide), YDF-2001, YDF-2004, YDF-8170 (products of Tohto
Kasei Co., Ltd.), Epiclon 830 and Epiclon 835 (products of Dainippon Ink and Chemicals Co.,

Ltd.); hydrogenated bisphenol A type epoxy resins such as HBPA-DGE (product of Maruzen



the filmthickness may be made 50 to 100 tirn. Exanples of the coatin

met hods incl ude spin coating, 2P coating, roll coating and screen pMMPng.

20 [ 0030] Since blue | aser of around 400 nmis used for read

and/or wite in the next-generation high-density optical discs, it is

desirabl e that the cured products with a filmthickness of 90 to 100 p. m

have a,light trapsm nec S0 T at _405.nrn, t her , A he
.Fet(rja%shgréncgg{gég.%#ck ax}dgfﬁlﬁi]ﬁégggfhpﬁB@%be@ﬁ thuct of%\!@vy rfapagll‘fgpe ical Cto.325

optica present I nventionh preéefera ave a

N . -of : i
struct E{cf?)é'blfbn‘{m%t%&‘ béah@r%%ﬁg{a% ?b g&g&n%e%gbéﬁaﬁs NS *S?M%xfog?%&tgf gck

conpositidn is formed on t ere recording I'ight an

light [5o@RRI drashbw @h@i%icamg.'); BOSRINE] GRbheSbr £RY e poky E‘&ﬁlslshgms Epolight

transmtting |ayer formed by using protective coating agent for thelight

t r ansnmddd MeodudysrK @leidhB € HRAESETL I.AVERkdyenc 'bllso_ﬁéﬁs@lﬂﬁ ad@Elth 6@ 0Ng prRycbe
applied, if necessary, on the surface of the light transmtting |ayer.

Wb429 d5DExeieadcd 00RE rickli® . [drtes eIk ARESN DMEWOD (prbéudestieivdagard n nor e
detail below with reference to the 5 Exanpl es thereof. Exanples and Test
Exanpl €gemical Co., Ltd.) andTa¥i2é6 {pretowsf deppeditrgiteraCerp)ahisphatindiglyadw etites used
and the results of evaluations concerning the resin conpositions of

Exanpl egnpounds uchirid EobAparapduwee oEx B 4§ o1p 1. RIBARESINGY - tKipeodugt ¢f Ngyar t s*
are by weight. -10[0032] In the present invention, glass transition

L enper bPan EPeRirlGRaii®: FEst 2 B orh Fan® Gerbicticl Srisdah SEESERg t o t he

e S R U S G LR T
Con 0 SD5R 8 R B DS AURHll LABHES ek oS TP soihrg
by U1 R0 ESANRIRRY ot PEASMISTERt B FBESL A berdipa, e, Upder Che

t enper g Héi?nar(f@énﬂgal\rﬁéi.,glﬁt‘af) 2C/mn in a tenperature range of - 50C to 200C

The tenperature at the value of tan 8 was nmaxi m zed was given as

gl ass transitionTh@eREEAL th&h)ad1d&088Imay be used singly orlad atoliQtuPE 88&RY or
i nvention, the warpage, durability and abrasion resistance tests were

conducieek BBrebhe Aol ddbitrayy 1@iis CSThastém odeeapdanateiachyidtbeCs @lthow ng st eps
1to 4 1A silver alloy GB-100 produced by Kobe Steel, Ltd. was used for
makibngcanRGitguhis 2 nat e wsto prefigadlatlaofiorwtls, hartimutahiyokgst p2fenblgdiaasreticr tol3lsu- r ay
di scs, and the substrate was
wt% in inner percentage.
[0016]
Examples of the photopolymerization initiator (D) to be contained in the UV-
curable resin compositions of the present invention include 1-hydroxycyclohexyl phenyl ketone
20 (Irgacure 184 produced by Ciba Speciality Chemicals Co., Ltd.), 1-[4-(2-hydroxyethoxy)-
phenyl]-2-hydroxy-2-methyl-1-propan-1-one (Irgacure 2959 produced by Ciba Speciality
Chemicals Co., Ltd.), 2-hydroxy-1-{4-[4-(2-hydroxy-2-methyl-propionyl)-benzyl}-phenyl}-2-
methyl-propan-1-one (Irgacure 127 produced by Ciba Speciality Chemicals Co., Ltd.), 2,2-
dimethoxy-2-phenylacetophenone (Irgacure 651 produced by Ciba Speciality Chemicals Co.,
25 Ltd.), oligo[2-hydroxy-2- methyl-1-[4-(1-methylvinyl)phenyl]propanone] (Esacure ONE
produced by Lamberti Co, Ltd.), 2-hydroxy-2-methyl-1-phenyl-propan-1-one (Darocure 1173
produced by Ciba Speciality Chemicals Co., Ltd.), 2-methyl-1-[4-(methylthio)phenyl]-2-
morpholinopropan-1-one (Irgacure 907 produced by Ciba Speciality Chemicals Co., Ltd.), 2-

benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butane-1-one, 2-chlorothioxanetone, 2,4~



95 sputtered to a filmthickness of 30 nmon the average to nake a disc
substrate with a silver reflecting layer. 2. This substrate was pl acdPBi a
spin table so that the silver reflecting | ayer surface would face upwards,
and subjected to circular capping so aslto cover up to 11.5 nm al ong the
i nner dianeter, and then 2.5 g of a UV-curable resin conposition of the

pr ese”ﬁmﬁé@éga%x%et‘é@é 2 Mé@%@@@uﬁfé@%bﬁ% i%@gog)gétnzgx&aﬁﬁé 3l, gap.

Then spin i'ng was ton nds a speed in the range

of 1,0 I i [P Vi i f Le resin

corrpos?ﬁl%gﬂ%?&t%gg%{ae@g}rilct%%?{nn\%edrﬁc%%%?afr %rlf{ngﬁghtg}d%% ?%@%ggygﬁ%ﬁ?ck film

coat i Ngim&hAsen A9 ihenEpibsphing Rk e RahduRds | Zpohededivyr@dh @%é&ility\@eﬁ%@ﬁ ed

with a xenon flash anp to cure the conposition to the extent that its

sur faceof, I Hiahy bivoub dib@hbosenz A )Us i Ag rignediemnt fipiasbhinaoRide 8- shot

radi ati on was perforned at 80 j fromthe upper side to perfectly cure the

UV- éur gi8l1&] resi n conposition of the present invention, thereby naking a

blu-ray disc having a light transmitting layer. 10 [0034] qSla) War page

Fi | mt hi ckness aRcfaweadpagepts of He nhegipelyinsyentioringiadet @) miavedd by Pronet eus

MT- 146 produced by Dr Schenk, a nmechanical properties neter for optical

di scs. hgirpeeygiohter ghew! kptong draaesimiS4afrodisep Ay & ihredrastndity Abeeraishgly

conspi cuous toward t outer periphery of the 15 disc, evaluation was nade
Lo

at a p%fdr’l)ﬁ] ldf-(5dy Xh%ﬁﬁ@\/)tﬂ%“@“}dé"&i‘@§“‘€‘lyo%“€’eE}%Y;"tlH@OB*H%‘ f g%ﬁfr%%-gedgel_

t ost 'd?amﬁﬁé‘e%?%*ﬁé%@?«g%{c@%ﬂ&%ﬁcﬁﬁ@Hf%—éw%?qay%ﬁﬁ D R P el osi 'o}y
1 i : i 2 20(L.ni 4 o=

sutlt r BB DR e TR ot ot bR G BRI it PR lBRES s P on

2. . (\anp, it ter durability,te = ; ed
substr g%] & af ltSeCrO"2%@')h%%%?g%&%%%aﬂ%hgfs%{ww%ymém}%ﬂggplgk%@?g]at e before
coat i NBsacure ONE produced by '%éﬁi@o.,@ﬁ.@aﬂﬁx_e‘&@@ll[@dtxﬁé’&ﬁ%i@\{)h&%@}@ﬁ, and
judgnent was made according to the follow ng criterion: (good) ...

i ni ti ahoph@sigoWapRRAYRNE (frhcBred gl REBLIRL bngiM@Bp@QﬁityaCh@rhiodw(&bj Lidty2 hest >
-0.6 X (fail) ". initial phase warpage -0.6 or/and anmount of warpage after
dur abi trichegthilBatzoy@igheh PPB&Iphindd2R (Licigin) THEN patdiutéd tyy BASE), and bis(2,4,6- In
the durability test, the blu-ray discs nade fromthe process descri bed
abdve tenahyleéitzogh)iphknylph@phi®e Cxid8FUgRIurd 8t hprodpeddihyi Cibs Satciflay ChéMidabur s,
and eval uated by ODU1000 produced by Pul stec Industrial Co., Ltd. which is
a signéb.d&th meter for blu-ray discs. In 5 the judgnent of eval uation,
jitter_was neasured and judgnment was nmade by the foll ow ng standards.
JitterlQ%8bne of electrical signals of blu-ray discs. The higher its val ue,

the nore the . . .
These photopolymerization initiators may be used singly or as a mixture of two or

more thereof at an arbitrary ratio. It is also possible to use them in combination with a
20  photopolymerization initiation assistant such as amines.
The content of the photopolymerization initiator (D) in the UV-curable resin
compositions of the present invention is usually 1 to 10 wt%, preferably around 3 to 8 wt%.
Examples of the photopolymerization initiation assistants such as amines usable

in the present invention include diethanolamine, 2-dimethylaminoethyl benzoate,

bO
jord

dimethylaminoacetophenone, p-dimethylaminobenzoic acid ethyl esters and p-
dimethylaminobenzoic acid 1soamyl esters. When a photopolymerization initiation assistant is
used, it is contained in an amount of 0.05 to 5 wt%, particularly preferably around 0.1 to 3 wt%
in the UV-curable resin compositions of the present invention.

[0019]



signal data of blu-ray discs deteriorate, and if it is 10%of nore, data
are difficult to read and wite. (good) ... Jitter is |less than 10%5428X
(fail) ... Jitter is 10% or above. [0036] (c) Abrasion resistance test

In the abrasion resistance test, the light transmtting |ayer surface of
each bl u-ray disc produced in the above-descri bed process mas subjected to

S-turn aprasion Epvegéraglgl{ Sl%ﬁ%l(l’)lg(l)_f}@otls agforgﬁxgt #}le ent mv IO a F)
produced by Toyo % unge ad- %% 250 g,
and JP?&ﬁﬁ?ﬁtg@%dﬂﬁgﬁyEMd&%g&@@%&@?wkm%§&%@dQ§h Sur@ T rﬁ%ﬁﬂﬂzthe

durability te SCri ove ter |s Ies an 10%

g ai )gxgéthﬁ'&ry' | el QUP1ANInBRAENy 121 JxRRZAhin (NBR2R0LBLICOMPRY ALY 6r Fxgnpl e 3 CC

ethylenic unsaturated compounds include (meth)acrylate monomers, which may be used

optionally.

[Shri

[0020]

The (meth)acrylate monomers usable as other ethylenic unsaturated compounds
(E) may be divided into two types: monofunctional monomers having one (meth)acrylate group
in the molecule and polyfunctional monomers having two or more (meth)acrylate groups in the

10 molecule.

Examples of the monofunctional monomers having one (meth)acrylate group in
the molecule include dicyclopentenyloxyethyl (meth)acrylate, tricyclodecane (meth)acrylate,
dicyclopentanyl (meth)acrylate, isoboronyl (meth)acrylate, adamantyl (meth)acrylate,
phenyloxyethyl (meth)acrylate, phenyldioxyethyl (meth)acrylate, nonylphenyloxyethyl

15 (meth)acrylate, benzyl (meth)acrylate, tetrahydrofurfuryl (meth)acrylate, morpholine
(meth)acrylate, 2-hydroxy-3-phenoxypropyl (meth)acrylate, lauryl (meth)acrylate,
methoxytripropylene glycol mono(meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-
hydroxypropyl (meth)acrylate, and ethylcarbitol (meth)acrylate.

[0021]

20 Examples of the (meth)acrylate monomers having two or more (meth)acrylate
groups in the molecule include neopentyl glycol di(meth)acrylate, tricyclodecanedimethylol
di{meth)acrylate, hydroxypivalaldehyde-modified trimethylolpropane di{meth)acrylate,
hydroxypivalic acid neopentyl glycol di(meth)acrylate, dicyclopentany! di(meth)acrylate, 1,6-
hexanediol di(meth)acrylate, dipropylene glycol di(meth)acrylate, tripropylene glycol

25  di(meth)acrylate, polypropylene glycol di(meth)acrylate, propylene oxide-modified neopentyl
glycol di(meth)acrylate, propylene oxide-modified 1,6-hexanediol di{meth)acrylate, and
tris[(meth)acryloxyethyl] isocyanurate.

[0022]

When these (meth)acrylate monomers are used in the UV-curable resin
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compositions of the present invention, such (meth)acrylate monomers may be used singly, and
two or more thereof may be used at an arbitrary ratio. The monofunctional monomers are
preferably dicyclopentenyloxyethyl (meth)acrylate, phenyldioxyethyl (meth)acrylate, 2-hydroxy-
3-phenoxypropyl (meth)acrylate and methoxytripropylene glycol mono(meth)acrylate in view of
5 production stability. The bi- and higher-order functional monomers are preferably those having
a large molecular weight.
In case other ethylenic unsaturated compounds (E) are used, their content in the
UV-curable resin compositions of the present invention may be properly changed but is usually
around 5 to 40 wt%.
10 [0023]

In the UV-curable resin compositions of the present invention, if necessary a
phosphoric (meth)acrylate may be added. The phosphoric (meth)acrylates are useful for
strengthening adhesion between aluminum, silver or silver alloy and cured adhesive, but their
amount used is limited as they may corrode the metallic films.

15 [0024]

The phosphoric (meth)acrylates that may be contained in the UV-curable resin
compositions of the present invention are not limited to any specific types; it is possible to use all
types of (meth)acrylates having a phosphoric ester skeleton, including monoesters, diesters and
triesters. Examples of such phosphoric (meth)acrylates are ethylene oxide-modified

20  phenoxylated phosphoric (meth)acrylates, ethylene oxide-modified butoxylated phosphoric
(meth)acrylates, ethylene oxide-modified octyloxylated phosphoric (meth)acrylates, ethylene
oxide-modified phosphoric di(meth)acrylates and ethylene oxide-modified phosphoric
tri{meth)acrylates.  Such phosphoric (meth)acrylates are commercially available under, for
instance, trade name PM-2 (ethylene oxide-modified phosphoric dimethacrylate) from Nippon

25 Kayaku Co., Ltd. Ethylene oxide-modified phosphoric dimethacrylates are preferably used in
the present invention. The phosphoric (meth)acrylates may be used singly, and two or more
thereof may be used at an arbitrary ratio. When a phosphoric (meth)acrylate is contained in the
resin compositions for adhesives of the present invention, its content is usually 0.005 to 5 wt%,

preferably 0.05 to 3 wt%.
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[0025]
The UV-curable resin compositions for optical discs of the present invention may
contain where necessary various additives such as an antioxidant, an organic solvent, a silane

coupling agent, a polymerization inhibitor, an antistat, a surface lubricant, a fluorescent

[V

brightener, a light stabilizer (such as a hindered amine compound), and a filler.

Examples of the hindered amine compounds usable as a light stabilizer include
1,2,2,6,6-pentamethyl-4-piperidyl alcohol, 2,2,6,6-tetramethyl-4-piperidyl alcohol, 1,2,2,6,6-
pentamethyl-4-piperidyl (meth)acrylate (LA-82), 2,2,6,6-tetramethyl-4-piperidyl (meth)acrylate,
and commercial products of Ciba Speciality Chemicals Co., Ltd., such as CHIMASSORB
10 119FL, CHIMASSORB 2020FDL, CHIMASSORM 944FDL, TINUVIN 622LD, TINUVIN

1238, TINUVIN 144, TINUVIN 765, TINUVIN 770DF, TINUVIN 111FDL, TINUVIN
783FDL, TINUVIN 791FB, TINUVIN XT850FF, and TINUVIN XT85FF.
[0026]

Also, in the present invention, in order to allow easy wipe-off of the fingerprint

15 oil adhering to the cover layer surface, a silicon type or fluorine type leveling agent, a surface
lubricant or the like may be contained to modify the hard coat layer surface. Preferred
examples of the silicon type leveling agents include BYK-307, BYK-322, BYK-323, BYK-331,
BYK-333, BYK-UV3500, BYK-UV3510, BYK-UV3530, BYK-UV3570 (trade names of the
commercial products of poly(di)ymethylsiloxane compounds produced by BYK-Chemie).

20  Examples of the fluorine type surface modifiers are Modiper F-100, F-110, F-200, F-202, F-
2020, F-220, F-500 and F-600 (trade names of the commercial products of fluorine-containing
block copolymers produced by NOF Corp.), Ftergent 710FL, 710FX, 730FL, 730FX, 750FL,
750FX (trade names of the commercial products of fluorine-containing oligomers produced by
Neos Co., Ltd.). The content thereof in the UV-curable resin compositions of the present

25 invention is preferably 0.01 to 5 wt%, particularly preferably 0.1 to 3 wt%.

[0027]

The UV-curable resin compositions of the present invention may be obtained by
mixing and dissolving the above-described component materials by means of stirring at 20 to

80°C. The obtained compositions may be filtered. The cured products of the present
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invention may be obtained by irradiating the UV-curable resin compositions of the present
invention with light such as ultraviolet light or visible light by the methods described below.
[0028]
Viscosity of the UV-curable resin compositions of the present invention as

5 measured by a Brookfield viscometer at 25°C is preferably in the range from 400 to 6,000
mPa-S.  When viscosity of the resin composition is below 400 mPa-S, film thickness tends to
slim down because of too low viscosity for coating to a thickness of around 100 pm, while when
viscosity of the composition is above 6,000 mPa-S, film thickness tends to increase because of
too high viscosity for coating to a thickness of around 100 pm.

10 For curing by light irradiation of the UV-curable resin compositions of the present
invention, any type of light source may be used provided that it is a lamp capable of emitting
ultraviolet to near ultraviolet light. It is possible to use, for example, a low pressure, high
pressure or ultra-high pressure mercury lamp, metal halide lamp, (pulse) xenon lamp or
electrodeless lamp.

15 [0029]

Any coating method may be used for protective coating agent for the light
transmitting layer using a UV-curable resin composition of the present invention, provided that
the film thickness may be made 50 to 100 um. Examples of the coating methods include spin
coating, 2P coating, roll coating and screen printing.

20 [0030]

Since blue laser of around 400 nm is used for read and/or write in the next-
generation high-density optical discs, it is desirable that the cured products with a film thickness
of 90 to 100 pm have a light transmittance of 80% or higher at 405 nm.

Further, the optical discs according to the present invention preferably have a

25 structure in which a layer of a cured product of the UV-curable resin composition is formed on
the side where recording light and/or playback light is applied.  Also, when the physical
strength of the light transmitting layer formed by using protective coating agent for the light
transmitting layer of the present invention is weak, hard coating may be applied, if necessary, on

the surface of the light transmitting layer.
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Examples
[0031]

The present invention will be described in more detail below with reference to the
Examples thereof.
Examples and Test Examples

Table 1 shows composing materials, their amounts used and the results of
evaluations concerning the resin compositions of Examples 1 to 4 and Comparative Examples 1
to 3. Inthe table, all "parts" are by weight.
[0032]

In the present invention, glass transition temperature and dynamic loss factor tan
& were determined according to the dynamic viscoelasticity determination method based on JIS
K 7244-5.  Samples were prepared by curing the test pieces to a size of 5 cm (length) x T cm
(width) x 1 mm (thickness) at an integrated light volume of 1 J/cm® using Fusion lamp D bulbs,
and measured by viscoelastometer DMS6100 produced by SII Nanotechnology Inc.
Measurement was made in a bending mode under the conditions of an amplitude loading of 10
mN, frequency of 10 Hz and a temperature rising rate of 2°C/min in a temperature range of -
50°C to 200°C. The temperature at which the value of tan 6 was maximized was given as glass
transition temperature.
[0033]

In the present invention, the warpage, durability and abrasion resistance tests were
conducted on the blu-ray discs made in accordance with the following steps 1 to 4.
1. A silver alloy GB-100 produced by Kobe Steel, Ltd. was used for making a PC
substrate storing data for 1.1 mm thick, 12 cm-diameter blu-ray discs, and the substrate was
sputtered to a film thickness of 30 nm on the average to make a disc substrate with a silver
reflecting layer.
2. This substrate was placed on a spin table so that the silver reflecting layer surface
would face upwards, and subjected to circular capping so as to cover up to 11.5 mm along the

inner diameter, and then 2.5 g of a UV-curable resin composition of the present invention was
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10

20

supplied onto the central cap.
3. Then spin coating was conducted for 4 to 7 seconds at a speed in the range of
1,000 to 1,500 rpm in conformity to viscosity of the UV-curable resin composition of the present
invention, forming a 95 to 105 pm thick film coating.  Close to the end of spin coating, 2-shot
irradiation was conducted with a xenon flash lamp to cure the composition to the extent that its
surface fluidity would be lost.
4. Using a xenon flash lamp, 8-shot irradiation was performed at 80 J from the upper
side to perfectly cure the UV-curable resin composition of the present invention, thereby making
a blu-ray disc having a light transmitting layer.
[0034]
(a) Warpage

Film thickness and warpage of the resin layer were determined by Prometeus MT-
146 produced by Dr Schenk, a mechanical properties meter for optical discs.  Since difference
in the amount of warpage becomes increasingly conspicuous toward the outer periphery of the
disc, evaluation was made at a point of 58 mm along the radius close to the outer peripheral
edge.

Initial phase warpage (warpage in coating) and warpage after the durability test in
the table were calculated from the following equations (Expression 1 and Expression 2):
Expression 1:

(Initial phase warpage) = (warpage of substrate after coating) - (warpage of
substrate before coating)
Expression 2:

(Warpage after durability test) = (warpage of coated substrate after 240 hours at
80°C and 85% RH) - (warpage of substrate before coating)

The unit of warpage was indicated by degree, and judgment was made according
to the following criterion:
O (good) ... initial phase warpage > -0.6 and amount of warpage after durability test > -0.6
X (fail) ... initial phase warpage < -0.6 or/and amount of warpage after durability test < -0.6

[0035]
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(b) Durability test

In the durability test, the blu-ray discs made from the process described above
were left still in an 80°C, 85% RH thermo-humidistat for 240 hours, and evaluated by ODU-
1000 produced by Pulstec Industrial Co., Ltd. which is a signal data meter for blu-ray discs. In
the judgment of evaluation, jitter was measured and judgment was made by the following
standards.  Jitter is one of electrical signals of blu-ray discs. The higher its value, the more the
signal data of blu-ray discs deteriorate, and if it is 10% of more, data are difficult to read and
write.
O (good) ... Jitter is less than 10%.
X (fail) ... Jitter is 10% or above.
[0036]
(c¢) Abrasion resistance test

In the abrasion resistance test, the light transmitting layer surface of each blu-ray
disc produced in the above-described process was subjected to 5-turn abrasion by Taber
Abrasion Tester TS (truck wheel: No. CS-10F) produced by Toyo Seiki Seisaku-Sho, Ltd., at 70
rpm under a load of 250 g, and judgment was made by evaluating jitter in the same way as in the
durability test described above.
O (good) ... Jitter is less than 10%.
X (fail) ... Jitter is 10% or above.

[0037]
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[0038]

The abbreviations used for the respective components in Table 1 are as follows.
EM-1: Bisphenol A type diacrylate modified with 10 moles of ethylene oxide, produced by Dai-
ichi Kogyo Seiyaku Co., Ltd.
EM-2: Polyethylene glycol (MW 300) diacrylate, produced by Dai-ichi Kogyo Seiyaku Co., Ltd.
EM-3: Trimethylolpropane triacrylate modified with 3 moles of ethylene oxide, produced by
Nippon Kayaku Co., Ltd.
EM-4: Bisphenol A type diacrylate modified with 4 moles of ethylene oxide, produced by Dai-
ichi Kogyo Seiyaku Co., Ltd.
UA-1: Urethane acrylate obtained by reacting 1 mole of polytetramethylene glycol (MW 850)
and 2 moles of isophorone diisocyanate, and then reacting the resultant product with 2 moles of
2-hydroxyethyl acrylate
UA-2: Urethane acrylate obtained by reacting 1 mole of polypropylene glycol (MW 1,000) and 2
moles of tolylene diisocyanate, and then reacting the resultant product with 2 moles of 2-
hydroxyethyl acrylate
EPA-1: Epoxy acrylate obtained by reacting a bisphenol A type epoxy resin (epoxy equivalent
185 g/equivalent) with 1 molar equivalent of epoxy groups and 1 mole of acrylic acid to an acid
value of 0.5 mg-KOH/g
Irgacure 184: 1-hydroxycyclohexyl phenyl ketone, photopolymerization initiator, produced by
Ciba Speciality Chemicals Co., Ltd.
Esacure ONE: oligo[2-hydroxy-2-methyl-1-[4-(1-methylvinyl)phenyl]propanone],
photopolymerization initiator, produced by Lamberti Co., Ltd.
Lucirine TPO: 2.4,6-trimethylbenzoyldiphenyl-phosphine oxide, photopolymerization initiator,
produced by BASF Co.,Ltd.
AM-1: dicyclopentenyloxyethyl acrylate, produced by Hitachi Chemical Industries Co., Ltd.
AM-2: 1,6-hexanediol diacrylate
AM-3: lauryl acrylate, produced by NOF Corp.
LA-82:1,2,2,6,6-pentamethyl-4-piperidyl methacrylate, produced by ADEKA Corp.

PM-2: ethylene oxide-modified phosphoric dimethacrylate, produced by Nippon Kayaku Co.,
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Ltd.

PMP: 4-mercaptophenol

KBM-803: 3-mercaptopropyltrimethoxysilane, produced by Shin-Etsu Chemical Industries Co.,
Ltd.

BYK-333: silicon leveling agent, produced by BYK-Chemie

L-7002: silicon leveling agent, produced by Toray Dow Corning Co., Ltd.

Ftergent 730FL: fluorine monomer-containing oligomer, produced by Neos Co., Ltd.

[0039]

As evident from Table 1, Examples 1 to 4 representing the UV-curable resin
compositions of the present invention and their cured products are very limited in warpage after
the curing and durability test, have long durability and also show excellent performance in
abrasion resistance. On the other hand, in Comparative Examples 1 to 3, as evaluation results
show, warpage after the durability test is large for the resin composition where the maximum
value of tan 0 is less than 0.35 or the glass transition temperature is higher than 65°C, while
abrasion resistance deteriorates for the resin composition where the maximum value of tan 6 is
greater than 0.75 or the glass transition temperature is lower than 10°C.

[0040]

According to the UV-curable resin compositions of the present invention and their
cured products, since hard coat layer for compensating surface abrasion resistance is
unnecessitated, the optical disc production process is simplified, making it possible to elevate
production efficiency. Thus, the present invention is extremely useful as a protective coating
agent for light transmitting layers for forming the light transmitting layers of optical discs which

are used for recording and/or playback by using blue laser.

Industrial Applicability
[0041]

The present invention realizes efficient production of the next-generation high-
density optical discs which are minimized in warpage after curing and have long durability and
high abrasion resistance. While the present invention is primarily intended to provide a

protective coating agent for the light transmitting layers of the next-generation high-density
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Judgnment of O durability test (Abrasion resistance) Jitter after W5429
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21 [0038] The abbrevi ati on® used for the respective conmponents
in Table 1 are as follows. EM1: Bisphenol A type diacrylate nodified with
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and capable of showing high protective performance for abrasion and corrosion resistance.



EM 3: Trinethyl ol propane triacrylate nodified with 3 noles of ethyl ene

oxi de, produced by N ppon Kayaku Co., Ltd. EM4: Bisphenol A type W5429
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Kogyo Seiyaku Co., Ltd. 10 UA-1l: Urethane acryl ate obtained by reacting 1
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[0039] As evident from Table 1, Exanples 1 to 4 representing the UV-curable
resin &@dEbdpdmbmwbﬂmop&wﬁhénﬁhb&eﬂﬂejmhﬁnmj@dwam@dﬁh@hmnmﬁn@ﬁﬁpkoducts are
very limted in warpage after the curing and durability test, have |ong

dur abi teire{meshidcaise whothyéseokidsnnopéed dipramer thrioldisral ohagwitst ance. On
the other hand, in Conparative Exanples 1 to 3 as eval uation results show,
war pagé after th@heuwaﬁirﬁblﬁyeseregqmwlwr@éopw fliges %Cé@ﬁdmgcf@rﬁ&%eﬂwro% wher e
t he maxi num, val ue siti.on

ft ess t han t he tra
t enper ETRE RS Wt"/a ﬁéﬁ< a%ﬁtleéma’ﬁﬁé%%%}]{’ar e?%fﬁ&lsne@f@? Flpmiedes or

o thengltaee T ek p a?éﬁ%%het<ﬁm?®>%§%ﬁé3i%%¢ Pedrpeley™ o " 0"
Acoor di g e il @tvan%ulrt%bﬂ SbESE T pEAIRASED Q%n%ugmﬁegesent i nvent i on and

their since ha or conpensati ng surface

abraS|@n FESIStaT mggﬁg?&£¥&§§@£ﬂcﬁﬁbrh ﬁmf@&&§&koﬁ@ Ctlg%HS% Do ency.

process is S|an| Ing It possib evate produ

Thus, ¢1hendpr @)Sﬁn;s:hemf{e{&tareﬁaﬁe%%yamtygm%%acagn Briet &Gt )%sﬁa??él'y&g
agent for light transmtting layers for formng the |ight transmtting

| ayer soof psipéth@alol @l sGsh adiisebyane aged -hatrokegyideRgtand/ or pl ayback by
using blue laser. Industrial Applicability
5. The UV-curable resin composition for optical discs according to any one of
claims 1 to 4, wherein the epoxy (meth)acrylate (C) is a bisphenol A type epoxy diacrylate.
6. The UV-curable resin composition for optical discs according to any one of
claims 1 to 5, wherein the photopolymerization initiator (D) is one or two or more selected from
the group consisting of 1-hydroxycyclohexyl phenyl ketone, 1-[4-(2-hydroxyethoxy)-phenyl]-2-
hydroxy-2-methyl-1-propan-1-one, 2-hydroxy-1-{4-[4-(2-hydroxy-2-methyl-propionyl)-benzyl]-
phenyl}-2-methyl-propan-1-one, oligo[2-hydroxy-2-methyl-1-[4-(1-

methylvinyl)phenyl]propanone], 2-methyl-1-[4-(methylthio)phenyl]-2-morphorinopropan-1-one,



25[ 0041] The present invention realizes efficient production
of the next-generation high-density optical discs which are m nim z&®P424
war page after curing and have long durability and high abrasion resistance.
While the present invention is primaril3fintended to provide a protective
coating agent for the light transmttinc, layers of the next-generation

hi gh- dens i 23. tic | discs si . 1t i.s also useful as
a coat ?%gé %a%]%&%emo %8391%%‘1/ 86??8?8(%‘“ ?%&Eﬁ 31%51%%%@1 Nheg“ Z?'\él | aser and the
substr equired to be transparent suppressed i n war page and
capablgﬁ%§wﬂﬁaﬁﬁm§6ﬁ?%h protective performance for abrasion and corrosion

resistance. \Vb42Q. g4;. %I%snﬂ-corﬁpdﬂl&l%ia%@car &3t eomRSHLLEBNE 8F Opti cal

discs, conprising 15 to 70 wt% of a (meth)acrylate nononmer (A) having an

et hyl epRingxi ees, Gimiphsing ah féﬁlymﬁk@@ﬁéb@fat&i ESMRUnAA( B fheidthbi (smane

(meth)acrylate (B), 2 to 50 wt % of an epoxy (neth)acrylate (C), and 1 to 10
w % of 8a phot opolfkereii-zatble Redimidrh@dsaion(iB) pptdabdietsuctbaigl tassy bhaosi ti on

tenperature of a cured filmof the conposition is 10 to 65C, and the

naxinudmhaiUE)bﬁhmhﬂcdmnamhgaumssﬂmac(meﬂnamﬂaeof the cured filmis in the

range of 0.35 to 0.75. 2. The UV-curable resin conposition for optical

di scs 8ccording be blVaburalile resirecanposithoe forreptivpbdingd aeerdmsnomay opApf havi ng

an ethyl ene oxide chain in the nolecule is one or two or nore selected from

the gr @iabn%bwﬁ st iiﬁglsafpr%my@tqwl@aa%@r (e dishigirgser Ry a v erfeptietl kyicene
oxi de- fied 0 | at e, ethyl ene oxide-nodified
1, 6- heggﬁédq%vﬁﬂ?~P W%H@ﬁ?ﬁéf@mybéﬁg Eﬁﬁiﬁﬁ% modi fi ed blsphenol A

G (e scey! ooy LA PSS IS BT L0 R YL BA R mpsiin o
et 1 2Rk ACLH AL in ARG UYL EIE LR 6%y PReLhed cgﬁ\pxg LRSS g

hexa( ne crylate curab € resin conpos i Cal “di scs
accor dj; § é%&ﬂ kioRr 2, conprising 20 to 60 W% of a (neth)acrylate
nnnonerQ?A avi an et hyl ene oxide chain in the nolecule, 5 to 40 wt % of

an urethane (net J&h%ﬁw e r{a%hg 2afd AQ cwe%p@&mnoa@aw b{ '%IEIM?_ achyhadier (O

and 1 to 10 vt % of a photopol yrrerization initiator he UV-curabl e
resin GEHPOsid Worcutle @Bl walpoditiss Soragtiesidiing at:@narﬂg t@a@y ofe &l odding 1koto 3,
wherei n the urethane (neth)acrylate (B) is a reaction product of a

pol yester polyol or a polyether polyol wth a diisocyanate and a

2- hydroxyet hyl acrylate. 5. The UV-curable resin conposition for optical
di scs according to any one of clains 1 to 4, wherein the epoxy
(meth)acrylate (C) is a bisphenol A type epoxy diacrylate. 6. The
UV-curabl e resin conposition for optical discs according to any one of
clains 1 to 5 wherein the photopol ynerization initiator (D) is one or two
or nore selected fromthe group consisting of 1-hydroxycycl ohexyl phenyl
ket one, 1-[4-(2-hydroxyethoxy)-phenyl]-2- hydroxy-2-nethyl-1-propan-1-one,
2- hydr oxy- 1- { 444- ( 2- hydr oxy- 2- et hyl - pr opi ony1) - benzyl | phenyl

-2-nmet hyl -propan- | -one, oligo[2-hydroxy-2-nethyl-114-(1-
met hyl vi nyl ) phenyl ] pr opanone],
2-met hyl - 114- (et hyl t hi o) pheny1] - 2- nor phori nopropan- | -one, W429 25

2,4,6-trinmethyl benzoyl di phenyl p | osphi ne oxide and bis(2 4.6- neth

i | benzoyl)- phenyl phosphi ne oxide. 7. The UV-curable resin conposition for
optical discs according to any one of clainms 1 to 6, conprising an

et hyl eni ¢ unsaturated conpound (E) other than (A). 8. The UV-curable resin
conposition for optical discs according to any one of clains | to 7,
further conprising a phosphoric (nmeth)acrylate. 9. The UV-curable resin
conposition for optical discs according to any one of clains 1 to 8, which
is a protective coating agent for light transmtting |ayers of optical

di scs which are used for recording and/or playback with blue laser. 10. A
nmet hod for producing a cured product of the UV-curable resin conposition
for optical discs according to any one of clains 1 to 9, the nethod
conprising applying ultraviolet light to the conposition, 11. An optical

di sc having a | ayer of a cured product obtained by applying ultraviolet
light to the UV-curable resin conposition for optical discs according to
any one of claims 1 to 9.



