SPECI FI CATI ON CURABLE RESI N COVPCSI Tl ON, ADHESI VE COVPCSI TI ON, CURED OBJECT
OR COWPOsSI TE TECHNI CAL FI ELD [0001] The present invention relates to a
curabl e resin conposition, an adhesive conposition using the curable resin
conposition, a cured object formed fromthe adhesive conposition, or a
conposite conprising bonded objects coated or bonded by the cured object.
BACKGROUND ART [ 0002] The denmand for roomtenperature quick-cure adhesives
that can be cured in a short time at roomtenperature has been increasing
year by year in response to the trepgcignargygonservation of power,
conservation of resources and conservation of energy. Conventionally,
second-generation acrylic (SCA) adhesives are known as roomtenperature

gui ck-cure adhesj ve 0 i r -~ t hey do
not require thi‘ltjéé\s@o‘%r %%iﬁvaqthﬁgﬁgéﬁs‘gbﬁﬁ\gﬁm tan be set
inafewnmnutes or a few t(EUBEDY OBJEGTORCOMEQSper at ure, even when

i nconpl etely wei ghed or m xed, and sonetines sinply on contact of the two
conponents, so they excel in their usability. Furthernore, SGA's have high
peel adhesion strength and inpact adhesion strength, and have good curing
of exposed pofddipardfigi@re therefore widely used. [0004]1n recent years,
there has been a demand for adhesives that adhere well wth transparent
resins without |oss of transparency of the transparent resins. Patent
Docunei®ol] di scl os&ke @mmseadhesiiverdadatto adheiessin gompaitivpamaewhesivesi ns wi t hout
| oss of transparency. Patent cunent 1:. JP 2008- 115255 A, SUMVARY OF THE

| NVENTI OV [ OGBS i DG S Hrser g PRI ebeeRdt 1 s of

wet - set  type,adhtsiRIEMPERBnf @fa coRPoMe eoRpHisirigbohfia@t objebie cathtiag ibwededibly | not set
or will take an extrenely long tinme to set when attenpting to bond objects
i nto whi ch nmohstwiedobifises not penetrate. For this reason, there has been a
strong demand for SGA's capable of being cured in a short tine at room
tenperature whil e providing high adhesive strength. However, the acrylic
rubber and cWACKGRQEMIBAREed in conventional SGA's are colored, making it
difficult to prepare transparent cured objects. [0006] The present invention
was devel oped to satisfy these nmarket denaﬁgs. Iﬂ%,ereﬁent invegtors

di scoveP8Y t hat t h&haERted FREALI BRI HYB ARE e At VeI &4 By Bidhdi ng
certain ingregdb®ais a{ R6hYrherdtRGss SRR HNABASYeal B Rat iNQespONER@SIHE tref Of a

t wo- conponent type acrylic adhesive, thereby resulting in the present

i nvention. [ COORH Thesepréwerpoiveryensirmiionpf issasiregs gdrapiesvatiespienelgiposi ti on
conpri sing ( a_nol ri zabl i nyl . i agent, (3) a
reduci ng agen han lof‘%g’c’esae??%g eyeir%/tézoaﬁf%/gg&%o (E)‘iui}e%r]é%s.a?e 181lé'("]lﬂr?ﬂgThe acrylic block
copol ynmer pr ebenabhperdias quie-csikendiodsivee represented by the follow ng fornula
(1): (Hlal]l_[b]l_[al wherein [al ]| and 2] respectively represent,

i ndeperﬁ%’hﬂt of eackhieRes ag OBBTWOB‘T“(S&WQ'GB#S‘&’SI{"? FF&“‘E"H‘PHF“&O of structural
uni ts derivedohl,onendlk ¥l prRGLY) RliShSiltieyaRAbOset Al JWl nTRIBAG LYRLRs eSt ers;
and [ b] represen?s a polynmer bl ock consisting mainly of structural
uni ts deri vedfmimresal kopm taopsrrtare ewestvdhes ingpiplgtelyavdighed wemigdrapfat e esters.
Additional ly, the abov al refer yners

navi ng s ol xS eI oy Bl b Sl BBl SRR Yol Gl SRTEVS e
above [b] shauitesptoad sGabhyvel@:rarebl dblsicopehgivedd hguitngh@ioglsaassti, pansi ti on
tenperature of no nore than -10 C.. Additionally, the acrylic block

copol yners prieresogdicyringeliegpased pratipns) %‘Fiaberl@ﬁie%?r‘?(‘f"gflé{luser?;ss of [al] and

[a2] / (peq Oof [D]) rivechPrals0tn8@héDbeen a demandiBEadhdi@bhi k@RI WwBs8l | bed
above has 'high strength ‘and/or adhesion after curing, as well as high

t r anspar ency.tr4nQ@08i Adiak witberlesy of tramepanensy ehthe irpveprrentaesingf f Baiteptt he
above-descri hed curabl.e resin, conmpasition er el 21 ght - ayer age

ol ecul ar wergit g et A PP Rt St 18 LRARIRLET BT o0,
Thi s cur abl e tra@spafere@nposi tion is even nore effective.. [0009] Additionally,

the present invention offers the above-described curable resin conposition
wher ei n the rofeatParepel gt 28555 uti on of the (4) acrylic bl ock

jorv@



copolymer is 0.5 to 1.5. This curable resin conposition is even nore
effective. [0010]Additionally, the present invention offers the
above-descri bed curable resin conposition wherein the (3) reducing agent is
at |east one thiourea derivative chosen fromthe group consisting of

acetyl -2-thiourea, benzoylthiourea, N, NNdiphenylthiourea,

N, N-di et hyl t hi ourea, N, N-di butylthiourea and tetranethylthiourea. This
curabl e resi PUBYHAEY QL BAE INVENVEQNpre ef fective. [0011] Additional ly, the
present invention offers the above-described curable resin conposition

wher ei e (1) pol. i zabl.e vj . ' N | ,
(neth)gg&alic acidgéggl%%‘$%%*¥#ﬁ¥%hg3%§ Iémﬁggﬁﬁgggﬁggé%ﬁﬁgﬁﬁ?ﬁIgggn nor e
effective. [ (QodizjpAddintitanabi tie adHesivpwdiseniet prwidndkiean egfdmehisiondeme to
above-descri bed curable resin conposition wherein the (1 ol izabl e

vi nyl nDnoneﬁadﬂﬁﬁﬁﬁ§éguﬁﬁ%bﬁBV§ﬁﬁ?PE%H'Ehfﬁﬁ?ﬂfgg?ﬁPﬁcnggﬁﬁ ﬁ%?%ﬁatives
(1), (i) angedshi, ihere kdsbed ABONBIMANE RESTRALBEhbRYS bligg fuodd @wishgt fide mul a
(A): (A)Z1-0-121 wherein Zi represents a CH2=CHCO- group or a

CH2=C( C1- 13) @0roogy temperataraiviftie prespiiag bish gdhesivastkappthyr gayeves thaasydal kyl

gr Ou.p’ a benzrm)beg 5}({;}1 ’rin?a%ﬁ%%%d igrcglmnticﬁﬁafﬁﬁ(’@zny g‘fltﬁ'fa&! 'h{a'ﬂfnélit WP a

gl ycidyl group, a dicyctopentyl group, a dicyclopentenyl group, a

(et h) acr yl oydregtotmspareranuied oljarnyl group having Ito 20 carbon atons; (ii)

a nononer represented by the follow ng formla - (13) 22-0- p- R3
wher ei 1098 r epr esehP&PTEeRHDBHERY? "-esaﬁp%‘r“’ éatﬁﬁgggéf E%‘E{‘ﬁi ‘éﬂ"—anaé oRﬁg2 R2
represents - cf%@%ﬁt’ inverid@scoverft thAChK P339-mentidaddiBroblas c&zBkkdRed bR3
represents an al kyl group, a cycloal kyl group, a benzyl group or a phenyl

y : I
group havi ng Hendingzertadmngesdicatsdrnaylickingk prpobypreas 81 &e SoMpastiegata from 1 to
25; and (iii),a nononer, repr 1 : 7O : (O RE6
z3- (0 R 4) &W06°WPE%TE%PQ%fﬁg?Q%%g%§%yggﬁg%ﬂh%ﬁﬁgg%ﬁ£%gqgﬁﬁxéh r epr esent
CH2=CH@@o7jor CH2=Cfii:3ycainyenRdn affials Roratdpreds errhpostRh tamprisgigdOla 1( CH3) -,
-C4H8- O -C6H12-, R6 and R7 represent hydrogen or .an alkyl , grou aving 1
to 4 carbon dfoéﬁf?%‘f“zétﬂ%lwaylé?ﬂi‘oimggg? é'éré}ﬁa)é%‘ﬁ’ (?)rﬁ rgg‘écrmgfalg%%a d f‘% a%é.lc%ﬁl Qi s
curabl e resin, & %ﬁ&pn has hi gh adhesi on, enabling adhesive strain of
t he bonded object after adhesion to be reduced. g0013]AdditionaIIy, t he
present invention &h¢@rdichlvek egpolyaetipsterabbidts SiesHBrtarergursintedRpBEi ti on,
further conpr& &ag a.Rar, )fin. In this curable resin conposition, the
portion in contac EWTh arr sets qui ckly, enabling the adhesion to be
i nproved. [0014] Addiyti onglHyl-[afhe present invention offers the
above-descri bed curable resin conposition, further conprising a
(meth)acryl i c“B##8. This curable resin conposition enables the adhesion to
be inproved. [00 151fgaqlht[aizﬂlawehwe1ytr&ere@ﬁ@ﬁ@@fgemha\f@n@aicmha{ & palgmétBock
above-descri bed curabl e resi'n conposition, which is a two-conponent type
curabl e resi ncoogstipgehaintppf stiupiera ppitstdederddenrertkylcenstd siepgnaior tk¥st the (2)
curing agent aqgmgq%e%qggggdconponent conprising at least the (3) reducing
agent. Since THTEElirabie resin conposition enables a curing reaction to be
i nduced at the ti mp]eépress@s a pblyinsr odgglbysistipg maimgbdtetrequnbunitederived
appl i cations. [0016€Additionall , the ££e$ nt invention offers an adhesive
conposi tion C%?ﬁaqug qci@flate esters andjor alkyl methacrylate esters.

Additionally, the above {a'} and [a?] are preferably block copolymers having a
glass transition temperature of at least 90 °C.  Additionally, the above [b] should
preferably be a block copolymer having a glass transition temperature of no more than
-10°C. Additionally, the acrylic block copolymers preferably satisfy the relationship
(total mass of [a?] and [a2}/(mass of [b]) = 5/95 to 80/20.

The curable resin described above has high strength and/or adhesion after
curing, as well as high transparency.

[0008] Additionally, the present invention offers the above-described curable resin



t he above-described curable resin conposition. This adhesive conposition
provi des excel |l ent adhesion. [0017] Additionally, the present invention

of fers an adhesi ve conposition for use with a transparent resin conprising
t he above-described curable resin conposjtion. This adhesive conposition
for use with a transparent resin exhi bi t%5 excel | ent adhesion to t ranspar ent
resins, and/or has high transparency, and is therefore suitable for use

Wi th transpargmbodi@siitsreif $@ 18 kAdelictdge maldoylar wiightiof bs éh ey iRk on of fers a
cured object conprising the above-descrjbed. curabl.e r.esi idel ONn. This
curabl e resi rFopgHpYSs @8(19,1,'0 HAOYg ‘Stc'i‘“@!ﬁlﬁtr i cgrﬁ‘ggt{'ﬁgor{lﬁg‘}regfn%?%mgﬁ? tabl e for
use in{&%di ng, COoalhRgnARNInE Hsehi ik@antibROREY thAdetiveidesraibédcurdblegredir esent
invention offers a conposite having an adhered oﬁjhe% colatb%jC or bonded by
the above- desonipbstiorcuhaen Sisjredieculapyyeishiglittition ghts (9 aRZITPSE t he

above- described cured,obl 66t mpfk Rl Spic QRS IMpEsitedNs 8%h Flord difedtival at e wher ei n

11

_ i
t he adhered octﬁ’f’%lev,?e’ilé strongly acf%er ed. [0020] Additionally, the present

i nvent ici@ngpf fers aacanmoaslyde planeinmertioa offeih Breabovsisjeagibeguribiresin
above-descri bed conposite is transparent ISR s Eeal @il diGe MoSth

t ranspar ency WWHB"%BBV%‘P&&@FF Lgﬂ‘gc’?é?’“gag % ‘39538{‘1‘?‘ t h?eg COMpOS| teis able to
have a hi gh t{aneRaL&RCHnGNRE Bl dcety MBS ECRNGARRIIUNG, ODTFAIPHEYIINVERE| ON

[ 0021] [ Expl anati on "of Term nol ogy] [0022]1n the p[te.sen;t1 S[B%%Maio(é‘?%\s}#)n’
"gl ass transi NiNodiethaltmevse OF diafdiowreraad tqtgme iy tgpisa {8 "3 ich the
glass transition occurs. i hous solid materials generally used in the
pr esent t echnf€H™ 1?%1%@“%%%%% phous state at a | ower tenperature than
this glpss]transi tiontipohly theprdeeneimyertsntoffers drepbavesdestrived T e e
substance is held to be in i guid or. .rubber 8 Ak LRRReIat ures hi gher
than the gl as%"r’f‘}?"éﬁ‘g’i‘f"‘ﬁﬁrﬁmﬁg‘? mlg)%[rb‘ﬁ%ﬁli\gg?ﬂgm?r’ehg oo?%ofyh%easuri ng the gl ass
transition tepparatViicidRyivaraermad yrdikacit eelpobidoeisehatmirg effasbvin i n the
present technical field my be used. The 0(E;I ass ah)ran‘giti(gﬂ L@fgf)ln;es&an be

det er mi 812 by neas ukddiderehe thefrreser inyepirasyerdng PRy STIGShIY “ehange at t he
glass transition point 18k b1 vRPOn YA Sdhriseihd potpinkitiableng t he
change dependf%“gp%gloFg#ﬁ%?‘gFfJ(:iZPg%peciafig gxarrpl es oflyrmet hods for neasuring
t he gl ass trapsithjaofli¢ @pdriastives( Gichndd@l): but are not limted to, the

met hods descri bed below. A preferre xanpl e i chani cal spectroscopy
(dynanmi ¢ vi scé@él éE‘PP@P?VeW&%EWE %igwl{?g)fﬁrom 1?} vol vi ng neasurenent of the
change i n nechani caéA)pr operd-kes wWhile gradually raising or |owering the
tenperature of a sanple: TMA etc. Methods involyin asur enent of heat
absor ption or whesdn Gereesnis o i IEOgrat Ay Y “§F°"Poweri ng the
tenperature of a sanpl e: D Rl oL DAgS! druH b phagl geasur enent  of
the response \Xfﬁrfsgﬁg%é%alr%g&tphggﬁogqE]ggﬁ%d}gaof pzrél'rg%?c‘lbf orce applied to a
sanpl e: nechaniedldspestyigeaepyslfdyngriug, adissebnsharen § IEAYERERENt ) etc.
[0024] I n the present specification, the expression ' hhaghyhic” refers
to "acrylic" &by ﬁfé‘t‘%@&‘f*i}llc’}’l@“?“pﬁddpfsf’%oﬁﬁ%l%o,ulﬁgtg@ Eét(cpu?)te derived front and
"derivative" refer, Lok Ripkdsadiyd slahe RbivingSortiul(®):t hose havi ng substituents
such as al kyl s@t at do not result in loss of the effects of the present

i nvention, and incl (e va¥+@W&O¥dri vatives used in the present technical
field. [0025]1n the_presen ciib6at, o or 2 EI-aftH I8, RDlegetthar

wei ght" may be‘gh%%gﬁfgﬁs%ésaﬁzn%%b%e% ﬁo}ggraused Ft%] ﬁ% present technical
field such as ami ocusit ypesHIEHS, ZaHexctCbino Rs tirreserdt BRlapBPUPAn exanpl e of
si ze excl usi on chromat ography is a nethod, perforned, . f EXARhE ing the
bel ow i dent i f i@éoa@dig&lpaﬁ%ﬁnéﬂﬁm“ﬂ%sﬁ8?‘*‘3? %’rﬁ%fé "“%gﬂle“’iz%aé bl wnd P
linited theretg egglysiag%%%%%m@?@zﬁgw SEC System Anal ysi s Conditi ons:
Cqurm:TSKGuararHZ-L+ MNG6.0 x 150 mnm z 3

(iify amonomer represented by the following formula (C):

i

(c)
R

Z s~ (OR ) g~ O—CeHy— (i/‘““CﬁI"I,,—O"- (R:Q),—Z,
Rs



Flowrate:0. 5 m/mn Detector:111-8020 Concentration: 0.1 wt/vol % I njection
quantity: 20 } AL Colum tenperature: 40 C System tenperature: 40 C Sol vent: THF
Calibration curve: Prepared using standard pol ystyrene (PS) (product of PL),
wei ght - aver age nol ecul ar wei ght (Ms) converted for PS. [0026] Additionally,
in the present specification, "nolecul aFwei ght distribution"” shall refer
to the value of (weight-average nol ecul ar wei ght/ nunber-average nol ecul ar
wei ght) . Specifd&ard ad 7 adpraaent =GP pr ICERHRIACO & pist F6#P 6B ai ned by t he

above-nentioned size excl usi chr gnat ogr.ap &XAMRLK el Hanval ue can
be cal cul at echdS}‘*'rCS’r’ﬁﬁiﬂtqfﬁﬁw(ﬁl«ga)‘pgﬁgt°§/?(§ﬁe2-’(E})c/)ann\aflgzr?t d wei ght © %vergge

mol ecul ar mi%@ﬁg[@ma@r{gﬂl RURBHn AVEEIGE gD ecpleaent weingdger fEdvhY to & hen
determning t val ue of  Mw divided by M (Mv Md). 00271 Add'Hhi onally, in
EURRERS

the present sPaciufibieaeiinepmposifien bashiirdaesidy i esi'n’ conposi tion"

and "t wo- conponent type: AANESHYE 1EOMReSL Lion” refer to curable resin
conposi tions orcadhesi Ve conposi tions having, as substantial curable resin
conponend1s] or adhesiddRiosdlypibaprsens invewsiop offpre Fiebaverdsstribed rlisifed t o
obtain a conposition suitable for the oresent .nvenkiQBmpSicPie resin
conposi ti ons GMPRHHYE TECESHFSETE SRSy e[g%sc%orrp?%ssni ng a third conponent
Wi thin such a,aR08 BfadMithbe setefiiady, ehabling thhedipsiop bsie impraved present

i nvention, and enbodi nents wherein a fjrst conmponent and conmponent
are corl8®glti vel y dpiditionelly Ge aresad Hyertion ‘%‘Eﬁs ﬁg@ﬁo‘&ée@%%{? 9 %ugrglgigjr%k gce SO as

to substantially consti o pneNt TanRduwsble anth oppotient on

the coating sUY pé’(s:l%e)m%itrﬁgm;efgoéﬁé}ﬁénﬁaéggth%@ngﬁg t he "two- conponent type curable
resi n conposi khabRrs thandnesionts mompovedt t ype adhesi ve conposition” of the
present specification. [0028]1n the prese LEd i rab@pgdinng” refers
to the P9%htion of Aaddétﬁ["ﬁ’g% ggﬁé’“’ts%“ténﬁg?thozlro%'is?lgea%h‘rfée&e?ﬁlbg@(C:%nnect ed state.
O course, the,GasRioh Rl is hrei-fdhglopa: ypartsblefestirempasitorsthedieture are
connected is also included in "bonding" accordi nﬁ to the present

speci f i cat i onconetienticomatising attqqel ths(B} SEEE BFEN YBHIT HE 4 RPRE pr esent

speci fication refers \Qs, Stgire B dur e r@fin tdiEposiiioh acbles! a
structure by ﬁo%li’arﬁsfnﬁa&]%gﬁgqseﬁéaer{g%c(ﬁ%ggﬁ@assthe cured obj edg?) of the present

i nvention). AddintigaBatibiyto Hemduédsat degine af e, 8 isight! urRRICI FEH2APE bei ng
bonded or coated shall be referred to as "bonded object”, the structure
after bondi ng?BPieEEi ng shall be referred to as "(bonded or coat ed)
Conposi toﬁ'{e] the surfaggsa0f, tldiRescRnpasiiteotichain dheiveormesttod covgéttter shal |
be referred to as "bondi ng surfaces", the portiops where S'E.Qen %{;&Qé ng
surfaces or t i abovpdrsiribed curpldle psineRPRICha i HECHET GPPEY TP as " bondi ng
portions" and thg co ted surfaces of the conposite shall be referred to as
"coating surf&CEs™ 0028] Additionally, in the present specificati O'P’
"adhesi yg1gonposi t i saditishal lthe ebent itcnionpiést an ahes i\ GSeRPPROAPHF Y4t ons
such as fixation of a structure t not her .str re.l aphegihegd state
by neans of tri‘éra@ﬁi??ﬁ%‘éfﬁsinﬁ’\‘}‘p’i‘%“%@ﬁ@ OVﬁg?sﬁgEEdtCﬂgatbgéﬁgs\llﬁe&p%gﬁg?ﬂg", and

conposi ti ons USRLifeQbmARRldGatisONgh § uahspasnoeus piligsatcell@asdhesiopdr t i on of
the surface of a structure, in other words, thg_ bo%e‘"cggkgg 'se with

Addi tional |y, temsmpbintosinolindionka hgh tERFRaRG At Qi HESTVE *ddposi tT on shal | be
referred to as_a "QuQ§gmgbject". [ 0030] For the purposes of the present

i nvention, "tr'ENEFATeRt fesin” shall refer to resins capable of
trEnsnLthag a s;anﬁaamoﬁﬂ@uhépmﬁmvhs@bbeOﬁT@hﬁmfééﬁﬁéﬁﬂﬂFVmﬁﬁﬁ ns used to
t ake advantage of their transparency. .Exanpl.e : LINS

i ncl ude, but aﬁ@V%@¥U*WﬁFW@WEF§TCP@%?%@”%Q@F%éugﬂ?%%ﬁg%g?%ﬁ%§h%$§%t | east
20% at one or Jmr & MAUS! BAGRSuitbIE BEusis bideng anges 888 le- 750 nm)
preferably resins having a transparency of at |east. 50% nnrghgnf&ﬁ&pbly
resins hettbng a t r adsiditoanlbythepresant insgition gfiers 2 sYRPPHH PR S BPEr ABT V' T esi ns
havi ng a transparenc f I 4909 _ppet errdhivh siesghsf havi ng a
transpar ency o&mggoféggfd§%$§ggﬁgﬁggg%ag%§?ﬂgﬁkﬁeast 99@6%? 10%@6

[ 0031] Addi t i Onglokvydestiidesfed eisitahis toopgsite einreyist it veresvheggm e atheiey mai nl y
of", "consisting essentially gf" and "consisting of", "consisting mainly
of " covers "coﬂ@%%PPH@W$§§@WF ally of" and "consisting of", and "consisting
essentially of" covers "consisting of". [0032] The expression "consisting
mainly of", while not limted thereto, indicates that the conponent in
guestion is present in an anount of at |least 70 mass% w th respect to the
total mass, preferably at |east 80 mass% nore preferably at |east 90
mass% even nore preferably at |east 95 mass% and nost preferably at |east
98 nass% at |east 99 mass% or 100% [0033] Regardi ng the nunerical ranges
in the present invention, "to" is inclusive of the



upper and | ower values. For exanple, the expression "Ato B" neans at |east
A and at nost B. [0034][ Mbdes for Carrying Qut the Invention] Herebel ow,
the present invention shall be described in detail, but the present
invention is not limted thereby. [0035] <Resin Conposition> The present
enbodi ment offers a curable resin conposi'tion conprising (1) a

pol yrrerl zabl e vinyl nononer, (2) a curing agent, (3) a reduci n% gent and
(4) an 1%’ lic bl 0%%dﬁi‘af?myym@pre&avmn@tlansﬁwa@t%}@ﬁ‘é‘ﬁ*ﬂ%@éﬁ?é‘ﬂ f/‘jit he
fO||OWI ng formula (1 (1) wherein [al an e hlo8Pr esent,

i ndependent Ocﬁb]eeamfhhwﬂbh‘éﬁ*des‘a‘bﬁ‘éFW“‘b‘F83&’“%8‘53‘?rggﬁngjdﬁg?%%ﬁf é‘igtlructur al
units derived from an EoubSit Blecthd/com pastte &laklglto Ragyl at e
ester, and hawrﬁﬁareméogshgxéorvg%?é%l?%n terrprerature of at least 90 C and

[ b] represent gadppehyreeraldl ock consisting mainly of structural units
derived froman al kyl acrylate ester and/or an al kyl nmethacryl ate ester,
and having a glass transition tenperature of no nore than 40 C, such as to
satisfy the rgiEbhi@RSRICARRYONGIOUESEE @RVENTIONNd [a2]/ (mass of [b]) = 5/95
to 80/20. This curable resin has high strength and/or adhesion after
curing, and has high transparency. [0036] The (1) polynerizable vinyl
nonomner jousgd i Bxptanatiquroé $emindle@ybnt i on is not particularly linited, and
vari ous Vi nyI m)nomarﬂ§e h%‘%hﬁ%eé{ﬂxc‘ab@n gg;ggmnﬁtﬁmaahpemﬁreuﬂwngm tnghe( adi cal
pol yner I%9%4i on may B thin such a range as notléct1 detract firom the
effects of theerﬁi;eea&@;@tat whidle fieigbiss tra[r@@SITP‘\AHTSI“éaff‘W@ hoyps KT Frrllve%tl on’is not
limted thereto, the polynerizahle vinyl mdIDRR i,8a Rvef emabhyrathan
(meth)acryl i cuﬁ%ﬂ‘ﬂt}éFé?rFs\‘i‘é*tth\l?E“:% ufradt hg}Fér/mre e%ﬁt& es of 8 (et %acryl ic

acid derivati Vﬁl§gia£‘scflalﬁgﬁ®n bt iSRRI o thetgres frah I vOWle thy m}sgelﬁt? 6 (vi),
al though the invéntion is not limted re noner
) L of St

represent ed byaltquel drobilibenitetg atfiePRGRE E erein Zi represents
a CH2=CHQO. group or, 8 CH2=G( CER)(0me HeQUBs na@rﬂioRtenrpemues,@nfgerarﬁllal kyl
group, A%l oal kyl “§M50D, & benzyl group, a hen arhe fass
t et rahydr ofurf@@a’lecgﬁ@wphawslqpbyourdshbpgﬂﬁ%bf‘?hfacaﬂ igl E‘Iagb &up, a
di cycl opentenyl group, a (neth)acryl oyl A8bro ga@rm;yclsu(g:reﬁlyp havi ng
1 to 20 car bontrﬁtstﬁlﬁﬁP"‘Tb‘t")‘g@T g’f?ﬂﬁ‘ Py 5Y eamr %%gggftac%ogdl ng to the above (i)
i ncl ude, but ggg%oatt ttlel glHsd @ShsiiGn poied, hy:haé rrgtihy act yicatiy, angyRany

nz

(meth)acryl ate yl "(nmeth)acryl ate tra PRLIMAGEY! at e,
di cycl opent yl élmegdﬂ@mqmmléemﬁ?léﬁ‘/‘é‘i oﬁ%‘ﬁ?‘éﬁﬂ‘ﬂ ((ii Eﬁ)egigé%éogéle glzgkgir ol
(meth)acryl ate, AGhY batfe ndtFiahied wthe(mmwd)sagacyip t oamd
(meth)acrylic &%gdynfl @hﬁﬁ’ lJ‘;[gagﬂg\l)nrrt)nomsr ?gpr esented by the follg

formula (B): (R)p &2 Qi RRPI PR3 hantiet sriertr BOPY EPHEREIHEOGASE 5"@3&6 gr oup or
a C2=C{ 1) O, qroup. B2 TP 5NN S e change i mechaiclproperte while gradusly

raising or lowering the temperature of a sample: TMA etc.

Methods involving measurement of heat absorption or heat generation while gradually

raising or lowering the temperature of a sample: DSC, DTA, etc.

Methods involving measurement of the response while changing the frequency of

periodic force applied to a sample: mechanical spectroscopy (dynamic viscoelasticity
measurement) etc.

] : 4 . L # . 1icﬂ
[0024] In the present specification, the expression * (meth)acrylic” refers to “acry

and “methacrylic”. Additionally, “structure derived from” and “derivative” refer to

arbitrary derivatives (like those having substituents such as alkyls) that do not result in

loss of the effects of the present invention, and include various derivatives used in the

present technical field.

[0025] In the present specification, “weight-average molecular weight” may be



-C3f16-, -CH2CH(CHB)-, -C41-13
’ ’ -13- or -C6H12-, R3 represent

ol sk ous o v e o & pren group e o 115 £ lrbon °

atoms, and p represents an integer fromi to 25. [0041] Bxanples of mo A

(neth)ac? | at e above (ii) include, but are not limted to, ethox etﬂorers

(et h) acryl :tg 8'0| yethyl ene glycol (metf)acrylate, phenoxyethyl ye

gl ycol (n%th)aér i cycl opentenyl oxyethyl (meth)acrylate, phenoxydiethylene

1, 6- hexanedi o’l“eaﬁ?hl(ergftg?ﬁglrggalr! 9\:23@1?&4 @Bgirgwm*endﬁe(mm%wha%‘@riawypes o+

’ ; ate. [0042] (iii

];Oll\::ﬁce)\rM ng fzgl‘mdeacl(lﬁ})n cl’@@aﬁogﬂaphyzgf_m E)é]? Ieb!fé@f_%?ﬂ%%ﬁf&%%%%%ﬁf%gg) by tzhe

ein ~ " C61- 14- 0- .
represent - cz%ﬁﬁ'm g%@%&‘;&%&‘%ﬁ%}%ﬂ%m 5 elowadlgﬂgrew@@)a@@f?ndﬂipﬂand Rs + R
represent hydﬁl@lg)@lghﬂfeiralﬁntion]ié)ﬂotahmyﬂﬂ-gre(tﬁ’jp hav: ﬁg grtz)cglé;}g;)’n gtso?rgd gd

g and r represent an integer
according to Deecabove (i iomhéﬁé@z@gﬁ@%%en{a?gﬁﬁxﬁm tE‘ZdoIOrmnomars

2, 2- bi s( 4- (et enyl
2, 2-bi s(4-( nefth;%ggc;lé g{)@%@?hoiy%h&or?n? a
2, 2- bi s(4- et [Qpaeary| oxydi et hox yip rtflaggﬁgﬁ%MN 6.0 x 150 mm x 3
2, 2-bi s(4-(enth)acryl oxypr opoxyphgiipid pr opan " and
2, 2-bi s(4-( netFllﬂ‘%‘@FyXI oxytetraet hox;/ heny } pr opan i
(Meth)acryl i c mgdcgbrest ers of pdﬂyam?ri Cyal) prﬁpane. [ 0044] (i v)
nmonomer s descri bed in paragraph ' (i1 “ gls not i ncluded among the
of monomer S aCGORHHRERT o Che SRBVETTY) | hci ude. but are not Limted Lo,
trimethyl ol pro 205 tq(}!;lr(tﬁ@at h) aorag it & include, but are not limted to,
pent acr vt hr ¢ A Er Sy her yi AL e, | di pent acy yehti tol hexa(met hy acryl
and tris(2- acrgdloyth exyetay) i soé%f&nét o peggier ythritol hexa(meth)acrylate
havi ng a (net hg)} acryl oyl oxy. . grou d004.7 I[Ex 6] (v) Urethane prepol ynmers
the above (iv) ysﬁﬁ%ﬁlﬂéera%‘ﬁef areihnoot I' ] Exanpl es of nononers according to
obt ai ned by regg$dnons bet ween ( HEEh) alcgllt_ed to, those capable of being
group, organic polyisocyanates gnd pol ylic acid esters having a hydroxyl
gx;a.r’rpl es of thEal{EioRTaYFyY| i c agfegalgag Fépgga%%rﬁ%&ggﬂﬁiﬁr(gi)sﬁxﬁS@dﬁef 1),
ut are not limted to : roup.incl ude,
b e Tt LT e i bttty BT
of_ or ganiomepol yi socysiiites iy A o
socyanate, 4, 4-di T , toluene
i
pol yi socyanat es,.i ' - st o O AN
ol socyanal oy gy eciihydereste st HRHAD VAR ar o o
gl ycol and pol )aég\ﬁé‘ﬂerﬁgll'l%[lz'e efc@,’ﬁa ]CRI/ | fa c}%ﬁpﬁ?‘?s&lé&%iﬂe{ thel et aeret hyl ene
conpound  epr esen ed. b W‘B teow 1| An acidic phlosPhori aci d
(OH) 3, wher ei“r‘n“?’-%st re%? esertlltg ;@mygg%ma tedhog! phitaerpgq o et 3 RS- Yt -P-
that RO represgntvs aad hydbageeragsrm ey Wﬁ%&%&g‘%d&%%ﬁ( A Ll d ST OVI SO
C3116-, - CH2CH(Cl-13)- &Hs- - C6 and R o
clivideci3 gy I\’/In‘&dw/l\’/ln). H12- O
[0027] Additionally, in the present specification,

" and “two-component type adhesive composition” refer t

epresents -C2H4-,

“two-component type curable resin

composition o curable resin

compositions or adhesive compositions having, as substantial curable resin components

or adhesive components, two components that are combined to obtain a composition

suitable for the present invention. Curable resin compositions or adhesive

compositions further comprising a third component within such a range as not to detract

from the purpose of the present invention, and embodiments wherein a first component

and a second component are consecutively applied to an adhesion surface or coating

surface so as to substantially constitute the first component and second component on



- C2H-0-C- CO and u represents an integer from1l to 10), and t
represents an integer 1 or 2. [0052] Exanpl es of acidic phosphoric acid
conpounds according to the above (vi) include, but are not limted to, acid
phosphoxyet hyl (neth)acryl ate, acid phosphoxypropyl (nmeth)acrylate and

bi s(2- (et h)acryl oyl oxyl et hyl ) phosphat e’ T 0053] One or nore of the nononers
descri bed in paragraphs (i)-(vi) above may be used. Anobng these, the use of
one or nore fPMatiResgfaeitle sloniatistédrgna tifd "}V,\’O"(ifrli‘})o“alﬁlef(eiqli'afleirgs”bref erabl e,
and the use of (i), (ii) and (H) in conbinati J.-S A, ferable, due to
their hi gh adévewioBtionmad| Bye- 82%‘?'\3@’1’55‘%“5"15‘6"? %"r‘n‘g)‘:{bﬁfe@’%gﬁé% %s%j ect after
adhesi on. V\he%eiﬂg'&a%gn_(i ), (H and (iii) in conbination, the conposition in
mass rati o shou preferably be (i) @ (H) {ei.i i %}W:f‘ 3t0_n8095‘;t1&‘h§9'0 1- 20,
mor e priefasy abl y 40-17Gepr@entapecificaions borging gretes ' UK &Y gr 8at er ef% ect .
[0054] The (2) curin ent U y e s&Nhe QBDAGIT@NI(férentpatrs of

particul arly F‘?Oﬁl*efétg"cg%efnoancénsngegtefjEtag:egnogéogused to increase the hardness and
promote or COelshe §thRuGdr Behne@atis Rleminchdedinibengdis” d°PLhRfe'o4E Mt o
detract fromthe effects of the present inventi. D Gorpefe@Xi des
are pref erred?P@fiaﬁﬁPesA‘éﬁm‘ﬁ}aE’f'gg fop SR e AREADOR

SBF'E*°0 gani c” peroxi des 1 ncl ude, but are

not limted to, co@%ﬁﬂ?leﬁéfgﬁaeﬂi%ﬁQKﬂhQ@rfapaﬁfamenith@mg alrgrthimpistendedach der ti ary
butyl hydroperoxide,” diisopropyl benzene di hydr egg i(cjaesé t&e&ﬂ&%&ghyl ket one
per oxi de, benzigyduredebiestiof the prrict EFERLAY [onyEt | g}%%enz’oate. t hese,
cunene hydroper.oxi de is ,pr r i ali dsi“bynhdefl OBED], Theetractagnt  of
curing agent m%%fegbeb“ 8?%‘5({1;3 ?Jl&%%béz%fegraerts by massl,q nore preferably 1
to 10 parts bygsBesdwgbhcoegpel bd mfet®d tqrar thondsd drseded ForpE holYneri zabl e
vinyl nononer. At 0.1 parts by mass or ' QfYasCdriditg rate is
achi eved, - 12uwiagegofdhe compgsiieftet pip © ““segteogo%fétg%ss,ﬁagbﬁegﬁ&st or age gt% ability
i's achieved. [Sﬁgé.-]@lrm% (Bbnd GRLE IR BoATENurAEB dr ha corheosiesaserornestigstient i s
not particularly mted as long as it is a reducing agent thab . jgacts with
the pol yneri zafeirefarrédhiots Sropding portines ﬁﬁég}?ﬁ?at?cﬁ%‘%ﬁsgn ? o generat e radical s,
Wi thin such ar ng(ﬁ as,,nginé}&rg‘%@ract fromthe effects of the present

i nvention. WhiTETFRE Fetici g agent is not particularly Ii m'”te(iil, a thiourea
deri vatipgoj S pr ef emuamiondi 905 Tepeasmispesitishtiqey Eibpsatsicempeititiy 21 d8F Vat i ves
include, but are not limted to, acetyl-2-thioyr ehitautedin

N, N di pheny! t hiosupeaitionsNsed {1 "’é’rpﬁ%“f’ﬂsn %‘éfr‘ aesgff"aﬁif”l\# F uﬁt%%ﬁ’ur ea and

tetramet hyl thi our ea . ApRNg, hEBS 6 thOEen pREiLOM firothdrivaude thedbanieV BETIRES. chosen
fromthe group consisting of acet i{l -2-thiourea,. be{}zoi/l tg%gnu&qﬁésur ace

N, N- di phenyl t hireunagesifigrisueiddetapplisrtigtrsed 2T a8 Butyt T hi'our ea an
tetramethyl thiourea are preferr reat er ef d@8gdnallpbilo dhythin@t Byhi our ea
is more prefer PEFUFHEEE] eéwgrﬁgﬁﬂ%%ggrcgg%% ng agent %_ucp]ﬂgﬁ a thiourea
derivative usegying aRbaheiabinypition ttadl bt Sefgyeadtis agyy’ cpigd obiedind nore preferably
0.5 to 5 parts by mass, with respect to.100. par, S @lantder to

pol yner i 28l e vi nyl Tﬁbﬂ‘@rﬁé’fﬁos‘ﬁﬁ?g‘ﬂﬂfeﬁ‘agﬁVerlgéog"sthtag? )5{%3%?1? sggy mass, the
curing rat e cap. e of ARLARLmit Gl LARRM ik eoaidti gyl eoaighy wpiabiedty can
be achi eved at 1 parts by nmass or |less. [0059] The (4 tacr%liﬁquﬁlm%e

copol ymer used ti takd deaprmsé Heirdnbodiersnt ERRORef BREBIT AT ock copol ymer
havi ng the structure represent.e (sof DoRdbrandrd pvavdehpths in
[aybp] a2] [ 0066PHERE t?’ﬁ%SII}Sg‘f“S %ﬁés{ﬁ)%%r(le}g{fg?wnass of [al] and Eal/ﬁg0 ss of
[b]) = 5/95 to0yR0/2Me ingo@bi Bi7b@am), pROSEITivent ays adfangtF GieY e &Y at Pved
fromthe al kyl acrylate ester and/or alkyl | @ S@3d] and
[a2] in Fornul anqrapreferadligtingl B A4 c%%% {é}%gg(}sé}’l%gﬁlgﬁ%%%ﬁeey %re within
such a range aﬁesﬂ%thahﬂgg%ﬁ%gﬁenéyf&m11:&39908& fi@Cisst pfefdriidy piesbaving mvent i on,
and may be of any type“as long as they are (meth)acrylate esters
constituted framgereky of saterd STbmplsntie’e ablsert 1% B “conponent s, but
(meth)acryl ate ester Vi n_al } FerW dohsidking talkly &fér bon at ons
are pref &bl e. Pref 395@8“3‘2‘ ’éﬁ%ﬁxglseg%@(cﬁ%?ﬂ?gégscsl ate este%s iﬁ{:’,l ude,. but
are not |imited iR beaitylpdik yhd (contdthgof'yTcarestios reindy §UEN ks cpRstoiT
(meth)acrylate, ethyl (meth)acrylatg, n-propyl . ¥ @sonbistiistoyt.

-13- (neth)acr wswééllyiog’bm g‘r‘P“S(S ) ‘af’@gyFO S‘ép,(”‘gzés%f‘f@?y%gx%@‘%net h) gt:gr yl ate
and lauryl (neth)acrylate, glydicyl (meth)acrylate, allyl (neth)acrylate,

2- met hoxyet hyl (neth)acryl ate, 3-nethoxybutyl (neth)acrylate,
trimethoxysilyl propyl (meth)acryalte, trifluoroethyl (neth)acrylate,

i sopropyl (meth)acrylate, t-butyl (meth)acrylate, sec-butyl (neth)acryl ate,
cycl ohexyl (neth)acrylate, isobornyl (neth)acrylate and trinethylsilyl
(meth)acrylate. Additionally, the (nmeth)acrylate esters [al] and [a2] may
be of one or nore types. During the polynerization reaction of the present
enbodi nent, the effects of bl ocking efficiency etc. are particularly

-, . o o o, o, o r o~



met hacryl ate ester of [b] in Formula (1) is not particularly limted as
long as it has a chemcal structure differing from[al] and [a2], within
such a range as not to detract fromthe effects of the present invention.
Typi cal exanples include the (nmeth)acryl ate esters nentioned above.
Furthernore, the pol ymer blocks shoul d p¥eferably have a glass transition
tenperature of -10 C or less, the polynmer blocks shoul d m)r_ed,prref gtably
have a &q';ass tra“%&%% S 8DPeLALIHE nafnly 30, wislenpplingieddhReiPHE B IEr bl ocks
shoul d (58t prefera have a glass transitio LIPS AL, GriffrespdBtd 0 -50 C
[ 0063] The r at i@ cgrhpinaht ingestiofis P@F‘jﬂté‘rﬁ?am]‘t/(’?ﬁass ofﬁ{ b]) i%/the (4)
acrylic block copol yner shqul of, Onc3OH2rabpr @ 1astab mpss3y 98170/ 30,

mor e preferabﬂ‘)‘?t%@/‘%@s'tpbé‘g%;f%%,lggtn 119rratlg‘sst pre]f‘jerabl y ég/ 60,1 0 15R(#5, in
order to achi gye, geedbsal ki bs inyssvattientsy s ft' aRspar ency. [ 0064] The
(4) acrylic block copolymer should preferably be a triblock copol ymer of
pol ymet hyl met haetydrd0&hpol y- n- but yl acryl at e/ pol ynet hyl rle'g,ha_cr%l. at in
order to %ﬁhi eve gq@% Rl hirboficalaatipesinterpesntingntipanop S B 0?8565] The
wei ght-[ﬁ?\() age nol ec far Wwei ght of the (4%S acrio\él,,ig Pl ek qapet xRt atshoul d
preferably be ppQQfdiovet vo0s, 000 xRt &4BPy> 080" t'0 100, 000, nor e
preferably 30,000 to 80,000 and nost preferably 50,000 to 70, 000 for
greater ef f ectmostBq4. [ 0066] The nol ecul ar wei ght distribution

(wei ?ht -[@Fgr qu,[(,gpbll fsp@ﬁrﬁ}ﬁ?]gm{utgﬂmmmfm ©lr - aver age nol ecul ar wei ght ;hgf tblhe
acrylic ck copol yner shou refer 2rithed i d&ail, bowtee pre rably
0.7 to 1.3, and rrosﬁefﬁb@f”évrta%fl’rﬁ?gfﬁve{n&gﬁ%ﬁ\fhﬁjﬁgﬁjr der to achieve better

sol ubility, adhesi.v -and ddransparency. [0067] The anount of the acrylic
bl ock copolym‘?v%nélglggie}]?ﬁb@g%er agﬁy;s/ 2 to 80 parts by mass, nore preferably
40 to 7qom{t5<r&yinms$owii¢m respect to 100 parts by nass of the

pol ynerizabl e vinyl ?\Dno”e%rt@m@dix%erﬁ%ﬁﬁé 2 BYraRasEinapmpoigen comeridihest ve force
and transparency aré RPGRT" and at 80 parts b mass. Qqr Ieegts dt@ecm\éh.?gpsmy
is low so hi ghpg,qﬁﬁpgiiabtewir@aiaomnemmmcarinmﬁenfr/ GOBETYHES & 5P e r esi nff
conposition of the present enbodi nent hiRMSnd fypeda 0f: paraffins in
order to qui ckb&@clcmpelyméh%’mgtaiSgﬁgtu’&%ﬁ?@%m:é%tg%wgént actgtwi th air. Exanples
of paraffins incl ude(,l) but (&0-fo1 et limted to, paraffin wax,

m crocrystal | i ne wax,  carnauba wax, beeswax, | anolin, spermaceti, ceresin
and candel il | a wMakin [ 0069] The amount of paraffin used is preferably 0.01 to
2.5 parts by mass, npre &Ig]frgsr abloy PepQégﬁtgn@@p‘énmrM&ad:jwthm,saqumf{\%b é‘épect
to 100 parts by nass[adf'“g y Fizabl & Vi nyl nonorner . Qt 9.9, ngﬁ);g%]p)){ nmass
or nore, the hapARess ninlf fietrpal orits deved groranG Iy b AT Etfe’\;/vlt alg:;i caP be
satisfactorily maintained, and at 2.5 part. Girddf at RSS90 &; i sfactory
adhesi ve strenghekth@abﬁatbégt%c"r‘i‘fié‘@\é‘ﬂgaFlﬁﬁgﬁfﬁg(ﬁ%?‘gﬁgl ly, the curable resin
conposi tion of the pﬁ@%%f}ése@@?ﬁ&l&momwsuseg (nﬁ@tmfé%‘_ﬂcﬁ‘l‘r?]df“été 1V‘len_ or der
to inprove the adhesiveness. The anmount of étFet t]%)taggt%(rl Ang}ggihgagﬁggd is
preferably 0.1 tgn2Rapgrtyidnyesteaayd/origrbypPefedaply Ito 10 parts by mass
with respect to 100 parts by npss eidoet yneri zabl e vinyl nmononer.

[0071] Whi | e thetf@ﬁft‘gﬁlt“‘é“ﬂﬁéag'lﬁgg%on%gl%iﬂﬁaimon of the p‘ragsengagﬂf(rmgsg% I5¢5an be
used as an adhesive GQEPRSS tdkiam tiascitionship (atah®rE op B¢ SHIE e iment, it
can be used as a two-conponent type adhesi SbdidrQiter dufing lrati hesase, t he
t wo- conponent f or89&o. Wq%ﬂ%&ﬁ?ﬁé“%ﬁ“&%@?ﬁﬁ%ﬁt inthe first
conponent and the. (3)._r ing agent in the second component, and the other
i ngredi ents nay?‘@g(tﬁl}‘i’ﬂa%gg’p'as appropri ate between tgehlgrege\qping&%@@%ts.

(Met h) acr yhig aci d shmel(t) polyefesraih Yrg & wedH 1°R° t'he Second conponent . Thi s
t wo- conponent type cur agl e c{eEA‘E‘a[rE,QQHHfl'nﬁanﬁ\eﬂWVihgViﬂ$@0{&§ camibig@hesi ve
after bringing tpﬁﬁlcklléﬂb MR &I At o cont act i mredi _atel}}/ %{r}l orsngpt()%@acgnd
curing. [0072] The jadbas kaeacumpasizhiamafbersed prEESHE" 3 MUENT on may be used
to bond parts -15- "together to form a.bonded object. Additionally, the
various materi alfsorofeefietsd hersgeyai e " Choul d exhibit part i c_ultﬁr |y jgood
adhesi veness,_and trangpay. aRGYehiliflehesneast linotet! teend p dreaiply REER Vl%}I{or
exanpl e, &FY ic resins, pol'ycarbonate resins, etc.) .[0073] Thepeurabl e
resin conpositi oRomekridyeetbiakis adxphirnbierd oI tA% above embodi ment shoul d
not be construed as limting the present invention, and are disclosed only
for exenplary purposes. The technical scope of the present invention is
defined by the clains, and those skilled in the art will recognize that
various design nodifications are possible within the technical scope of the
inventions recited in the clains. [0074] For exanple, the above-described
curable resin conposition and the |ike may contain additives that are
normal Iy used in the production of resin conmpositions, in anobunts within a
range that will not detract fromthe effects of the present invention.

p— N r " o T



of exanpl es, but the present invention is not [imted thereto. The units
for the anmbunts of the respective substances used are expressed in -16-
parts by nmass. For the purposes of the present exanple, roomtenperature
shall refer to 23 C. The various physicad. properties were neasured as
follows. [0077] (Wi ght-Average Ml ecul ar Wi ght, Ml ecul ar Wi ght

Di stribution) A sample was djluted wt trahydrofuran to. 0.1
w06 i1 ¢ er @ anbrang b Senbls e kDb B et 8@ st on

chr omat ogr aphgfﬁéggbthe PeMies ishRs pRitédR&eR2R20 SEC System The anal ysi s
conditions were as follows: Colum:TSK Guard HZ-L + HZMN 6.0 x 150 mm x 3
Fl ow rdé®B80. ® m /nin Detector: R -8020 Concentration:0.1 wt/vol % | njection
gquantity: 20 pL Col . ] .ature: 40 C Sol vent: THF
[0078] (Tensi | e She%Lmﬁ}gﬁ{g%@%%%?%ebﬁg?%oﬁéﬁggEﬂr%tgg‘gﬁét hy) Per f or med

i n accordance w th(4d) SK- 886&R: An adhesi ve obtai ned by m xi ng two conponents

was applied to one_surface of a t sampl e (1! X 5 mm ]I ycar bonat e
resin or 100 ¥"U8NE BPHHAH 1—~8{{§g)§gw)u? O%Fgﬁ%%sﬁ%‘r%@fpa?nem | ai d over
and bonded t OregRQRGH AlIEBEroSH AR @01 DBroX B2 béndyl PIduPQl pred RanatL resin or
100 x 25 x 3 n?hacryl i c@réesilﬁ), t hen %et st and ?\g\r, 24 hours at room

t enper at ur e tetriydrafarfurshaper. p alycideerouny 2 disndeneptyseradr 2JNeePE ek r engt h.
In order to LS KRERSuwPb: NG LARNESbYEnHFRAS b L@fnl@yg!l uni form
m nut e amun?@ggg’%gﬁgégk%@d@&ﬁ rgr a|§)n s?ggz 1@‘5 gﬁq\/\ereaadgead to the
adhesi ye3oThe t ensktagnpidi@amoncthesromdsigrie thgtaboveinckide, Mabdre watdinnitedder ed at
a pulling rate of 10 m nut e at t er ature of C.and humdity of
50% [0079] (T‘P‘&ﬁ%‘ﬁﬁ‘?’ Vk’é‘%/éiil’cﬁ%\‘ﬂ‘ydﬁi‘%ﬁ%{a%dbe@ﬂlgr@?%ﬁay‘a?e’ An adhesi ve
obt ai ned by MiexhHidrdlOuSOFRAME A Ste, NG AbYenA SmEbYaEGIatel MieRidpeitestiand for 24
hours at roomtenperature to obtain a 25 x 50 x 2 mm cured object. A haze

nmeter (Suga Tewthigigateghpres(metiNeadasl sbrpehiitnsibaciiareisthoniit er) was used
to take haze : .value in this case was defined by the
fol |l ow ng for%ﬁg%ﬁ%gﬁiwe&- gcé%ﬂé%‘?’i X 100% Td: diffuse transm ttanceTt:
total lloEdnoughtransmttance -17- [0080] (Transparency Eval uation as
Conposite with Bonded Ohject An adhesi ve oht ai ned by m xi ng two
conponents was applVBY YY" BRESLFFHS e%flmﬁmgiosrfméaéﬁbl e (100 x25 x 5 nm

pol ycarbonat e resigor 1QQ0oXR4H.-K: 3 Mmacrylic resin), which was

i medi ately | aid over and bonded to another test sanple (100 x25 x 5 mMm
pol ycar bonat ewhasing: tgpres@us aCHE5CHCE- gipug oF 9??@(}(%@1)&% 8'PYRa 2 1eBteSEYand f or
24 hours at r t er f I ' si|l e shear
adhesion str e%ﬁ]ﬁ’. %ﬁé ‘or zlet?ﬁtc}g%r’ra 4’ieﬂlrgnto%e(&zt |’c1§%ﬂ1J g%erg?% %ggggoﬁgsdl ve

conposi ti on | gyleslkyipréar abenayipute arnpbatyd gofip ghass] beldabofatgnaiand gi ze 125
pm were added to the adhesive. A%gaze nmeter (Suga Test Instrunments, TM
doubl e- beam t }FBESHEAR REHHHCEY) O ®is used to take haze neasurenents.

[0081] ([634%]58 Tr ansighh@fles§ MRABALY h&brdinCtd tiddbevd (@ FihfluEd) BRQS fdt Dfitd@S

sandwi ched between PET filnms and cured using a 1 nmthick silicon sheet as
the nmol d, andto} dhoxgethridmpbiacylte; polyethgenergvsa Metprspattereryy@®tiai n a cured
obj ect of thi i ] | engt h of
S0 mm and a virSUR ot Tape bR SR L PR R RE e RO e 0f

measur enent ofmeifl)asdate tEPpSPY et pliy@iignablierglate Bhé 16ésxAnkdinlg cured obj ects
were nmeasured in a nitrogen atnosphere under conditions of a tenperature

i ncrease speedB$MB ¥ aer ninute, using a dynamic visoel asticity measuring
devi ce (FMBR10:BY S kohdmled tdph QBit&Shy @PhbRAgReRKIL @NPer atures of the
resulting tan b were recorded as the glass transition tenperatures.

[ 0082] [ Experi nmembal Exanpl es] The respective substances in Tables 1 and 2
were mxed at the listed proportion®es to prepare adhesive conpositions
consi sting of a fi+storQnponent andca sgeonsl-caaponent, These were tested
for the tensile shear adhesion strer}?g]th wi th bonded obj ects of various
transparent resins, haze values of the cured objects and haze val ues of the
conposites with bonded objects. The results are shown tg ether in Tables 1
and 2. wirgiginge pircbyieirpryeteRs BReE COo Bty e R (e SerePHE™er yl i ¢

bl ock copol ynmef,y, Theyt LERlAQFEHGOPOIUTBRLCHAS, 18 ahd RPlpGkent RRIbIERBE 2:0f

pol ynmet hyl net hacryl at e/ pol y-n-but yl acryl at e/ pol ynet hyl net’hacryl ate. Product
Nane "LA4285" (Kuraray), poly-n-butylacrylate content 50 nmass%

wei ght - aver age nol ecul ar wei ght 65, 000, nol ecul ar wei ght distribution 1.1.
Product Nanme "LA2250" (Kuraray), poly-n-butylacrylate content 30 mass%




-18- wei ght-average nol ecul ar wei ght 80, 000, nol ecul ar wei ght distribution
1.1. Product Nane "LA2140e" (Kuraray), poly-n-butylacrylate content 25
mass% wei ght - average nol ecul ar wei ght 80, 000, nol ecul ar wei ght
distribution 1.1. The acrylic block copglgyner satisfies the follow ng
formula (2): (2) In the formula, [al] is a polymer block consisting

of pol ymet hyl net hacryl ate, having a glass transitign t eratyre, of 100 to
120 C. 2 {lﬁfouPéaH“%z)f%ﬁ@FbogIaf%l% aé%r‘i‘sﬁ“gtr ir‘ﬁ’éesgﬁ aﬁgﬁ%{e{rﬁ?pﬁ%%hacr yl ate,
havi ng [8o4g] ass tr a@§érﬁ}bl@é’bf§1ﬁﬁﬁ5ﬂé@hé&6ﬁii@ to HQQbb@ (i Ghclade, but are not[liditeis a

pol ymer bl ock consisting of poly-n-butylacrylate, having a glass transition
t enper at ure ofr 25bis@Edmethpogloxgplitnph Pita¥¥es of [al] and [al / Mass of PA =

product Name ERBIZD " (Saun) o AR PROERR, ror [ 0083) [ Tabl 6 1] omp Bx 1

Comp Ex 2 Ex 2A2-Bx(4zndBxaSylexydethdvigplenl ptpeaer yl ate 50 50 50 60 50 50

Phenoxyet hyl n?,ﬁ-gg' 4[(\¥1Lt%5a%ryéllo(2<y§1%pgx(gfphenyl)propane and
2,2-bis(4-(meth)acryloxytetraethoxyphenyl)propane.

[0044]  (iv)

(Meth)acrylic acid esters of polyhydric alcohols not included among the
monomers described in paragraphs (i), (if) and (iii) above.

[0045] Examples of monomers according to the above (iv) include, but are not limited
to, trimethylolpropane tri(meth)acrylate, neopentylglycol di{meth)acrylate,
pentaerythritol tetra(meth)acrylate, dipentaerythritol hexa(meth)acrylate and
tris(2-acryloyloxyethyl)isocyanate.

[0046]  (v)

Urethane prepolymers having a (meth)acryloyloxy group.

[0047] Examples of monomers according to the above (iv) include, but are not limited
to, those capable of being obtained by reactions between (meth)acrylic acid esters having
a hydroxyl group, organic polyisocyanates and polyhydric alcohols.

[0048] Here, examples of the (meth)acrylic acid esters having a hydroxyl group include,
but are not limited to, hydroxyethyl (meth)acrylate, hydroxypropyl (meth)acrylate and
hydroxybutyl (meth)acrylate.

(0049] Additionally, examples of organic polyisocyanates include, but are not limited
to, toluene diisocyanate, 4,4-diphenylmethane diisocyanate, hexamethylene diisocyanate
and isophorone diisocyanate.

[0050] Additionally, as organic polyisocyanates, examples of polyhydric alcohols
include, but are not limited to, polyethylene glycol, polypropylene glycol,
polytetramethylene glycol and polyester polyol.

(0051  (vi)

An acidic phosphoric acid compound represented by the following general

formula (I):



30 40 40 st Ag 2, 2-bi s(4-(neth)acryl oxydi et hoxyphenyl) propane 10 10 10 10
10 10 LA 4285 50 50 40 70 Acrylonitrile butadi ene rubber 10 50
Cumene hydroperoxide 5.0 5.0 5.0 5.0 5.0
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(1)

o)

It
{(Rg—0) , —P~ (OH) , ,

wherein Rs represents a CHx=CRoCO(OR10)u- group (with the proviso that Re represents a
hydrogen or a methyl group and Ru represents —CaHi-, CaHe-, -CH2CH(CHa)~, CaHs-,
~Csl- or
—C H, ~O0—C—CsH, o~

Ii

Q
and u represents an integer from 1 to 10), and t represents an integer 1 or 2.

[0052] Examples of acidic phosphoric acid compounds according to the above (vi)
include, but are not limited to, acid phosphoxyethyl (meth)acrylate, acid
phosphoxypropyl (meth)acrylate and bis(2-(meth)acryloyloxylethyl)phosphate.

10053] One or more of the monomers described in paragraphs (i)-(vi) above may be
used. Among these, the use of one or more from the group consisting of (i), (ii) and (iii)
is preferable, and the use of (i), (i) and (iii) in combination is more preferable, due to
their high adhesion and low adhesive strain in the bonded object after adhesion. When
using (i), (i) and (iii) in combination, the composition in mass ratio should preferably be
(i) : (i) : (iii) = 30-80 : 10-50 : 1-20, more preferably 40-70 : 20-40 : 5-15, s0 as to achieve
greater effect.

[0054] The (2) curing agent used in the present embodiment is not particularly limited
as long as it can be used to increase the hardness and promote or control the curing
reaction, within such a range as not to detract from the effects of the present invention,
and organic peroxides are preferred. Examples of preferable organic peroxides include,
but are not limited to, cumene hydroperoxide, paramenthane hydroperoxide, tertiary
butyl hydroperoxide, diisopropylbenzene dihydroperoxide, methylethylketone peroxide,
benzoyl peroxide and tertiary butyl peroxybenzoate. Of these, cumene hydroperoxide
is preferred for its stability.

[0055] The amount of curing agent used is preferably 0.1 to 20 parts by mass, more
preferably 1 to 10 parts by mass with respect to 100 parts by mass of the polymerizable

vinyl monomer. At 0.1 parts by mass or more, a satisfactory curing rate is achieved,
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and at 20 parts by mass or less, a high storage stability is achieved.

[0056] The (3) reducing agent used in the present embodiment is not particularly
limited as long as it is a reducing agent that reacts with the polymerization initiator of
the present invention to generate radicals, within such a range as not to detract from the
effects of the present invention. While the reducing agent is not particularly limited, a
thiourea derivative is preferred.

[0057] Examples of preferable thiourea derivatives include, but are not limited to,
acetyl-2-thiourea, benzoylthiourea, N,N-diphenylthiourea, N,N-diethylthiourea,
N,N-dibutylthiourea and tetramethylthiourea. Among these, one or more thiourea
derivatives chosen from the group consisting of acetyl-2-thiourea, benzoylthiourea,
N,N-diphenylthiourea, N,N-diethylthiourea, N,N-dibutylthiourea and
tetramethylthiourea are preferred for greater effect, and acetyl-2-thiourea is more
preferred.

[0058] The amount of reducing agent such as a thiourea derivative used is preferably
0.05 to 15 parts by mass, and more preferably 0.5 to 5 parts by mass, with respect to 100
parts by mass of the polymerizable vinyl monomer. By adding at least 0.05 parts by
mass, the curing rate can be favorably increased, while a high storage stability can be
achieved at 15 parts by mass or less.

[0059] The (4) acrylic block copolymer used in the present embodiment is preferably a
block copolymer having the structure represented by the following formula (1):
4y
[a')-[b]-[a%]

[0060] Here, the relationship (total mass of [a'] and [a%)/(mass of [b]) = 5/95 to 80/20 is
satisfied.

[0061] The types of structures derived from the alkyl acrylate ester and/or alkyl
methacrylate esters [al] and {a?] in Formula (1) are not particularly limited as long as
they are within such a range as not to detract from the effects of the present invention,
and may be of any type as long as they are (meth)acrylate esters constituted from acrylic
acid components and alcohol components, but (meth)acrylate esters having an alcohol
component with 1 to 15 carbon atoms are preferable. Preferred examples of
(meth)acrylate esters include, but are not limited to, primary alkyl (meth)acrylate esters

such as methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl (meth)acrylate, n-butyl
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acid 4.0
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(meth)acrylate, isobutyl (meth)acrylate, 2-ethylhexyl (meth)acrylate and lauryl
(meth)acrylate, glydicyl (meth)acrylate, allyl (meth)acrylate, 2-methoxyethyl
(meth)acrylate, 3-methoxybutyl (meth)acrylate, trimethoxysilylpropyl (meth)acryalte,
trifluoroethyl (meth)acrylate, isopropyl (methjacrylate, t-butyl (meth)acrylate, sec-butyl
(meth)acrylate, cyclohexyl (meth)acrylate, isobornyl (meth)acrylate and trimethylsilyl
(meth)acrylate. Additionally, the (meth)acrylate esters [a'] and [a?] may be of one or
more types. During the polymerization reaction of the present embodiment, the effects
of blocking efficiency etc. are particularly pronounced in polymerization where the
(meth}acrylate esters [a'] and [a?] are primary alkyl (meth)acrylate esters, so the
(meth)acrylate esters [a!] and [a?] that are used should preferably be mainly primary
alkyl (meth)acrylate esters. Furthermore, the polymer blocks should preferably have a
glass transition temperature of at least 90 °C, the polymer blocks should more preferably
have a glass transition temperature of 90 to 150 °C, and the polymer blocks should most
preferably have a glass transition temperature of 100 to 120 °C.

[0062] The type of structure derived from the alkyl acrylate ester and/or alkyl
methacrylate ester of [b] in Formula (1) is not particularly limited as long as it has a
chemical structure differing from [a] and [a?], within such a range as not to detract from
the effects of the present invention. Typical examples include the {(meth)acrylate esters
mentioned above. Furthermore, the polymer blocks should preferably have a glass
transition temperature of -10 °C or less, the polymer blocks should more preferably have
a glass transition temperature of -30 to -70 °C, and the polymer blocks should most
preferably have a glass transition temperature of -45 to -50 °C.

[0063] The ratio {total mass of {a'} and [a?]/(mass of [b]) in the (4) acrylic block
copolymer should be 5/95 to 80/20, preferably 5/95-70/30, more preferably 15/85 to 65/35,
and most preferably 40/60 to 55/45, in order to achieve good solubility, adhesiveness and
transparency.

[0064] The (4) acrylic block copolymer should preferably be a triblock copelymer of
polymethylmethacrylate/poly-n-butylacrylate/polymethylmethacrylate, in order to
achieve good solubility, adhesiveness and transparency.

[0065] The weight-average molecular weight of the (4) acrylic block copolymer should
preferably be 5,000 to 4,000,000, preferably 10,000 to 100,000, more preferably 30,000 to
80,000 and most preferably 50,000 to 70,000 for greater effect.



4.0 4.0 4.0 4.0 4.0 Paraffin (paraffin wax) 0.2 0.2 0.2 0.2 0.2 0.2

Eval uation Pol ycarbonate resin shear strength [MPa] 1.6 2.5 3.0 3.0 3.0 2.5
Acrylic resin shear strength [MPa] 6.0 4.2 4.2 3.6 6.0 42 Pol ycarbonate
resin conposite haze 50 60 15 14-

[0066] The molecular weight distribution (weight-average molecular
weight/number-average molecular weight) of the acrylic block copolymer should
preferably be 0.5 to 1.5, more preferably 0.7 to 1.3, and most preferably 1.0 to 1.2 in order
to achieve better solubility, adhesiveness and transparency.

[0067] The amount of the acrylic block copolymer used is preferably 2 to 80 parts by
mass, more preferably 40 to 70 parts by mass with respect to 100 parts by mass of the
polymerizable vinyl monomer. At 2 parts by mass or more, the adhesive force and
transparency ate high, and at 80 parts by mass or less, the viscosity is low so high
usability can be maintained.

[0068] The curable resin composition of the present embodiment may use various
types of paraffins in order to quickly cure the portions coming into contact with air.
Examples of paraffins include, but are not limited to, paraffin wax, microcrystalline wax,
carnauba wax, beeswax, lanolin, spermaceti, ceresin and candelilla wax.

[0069] The amount of paraffin used is preferably 0.01 to 2.5 parts by mass, more
preferably 0.05 to 0.5 parts by mass with respect to 100 parts by mass of polymerizable
vinyl monomer. At 0.01 parts by mass or more, the hardness of the portion coming into
contact with air can be satisfactorily maintained, and at 2.5 parts by mass or less, a
satisfactory adhesive strength can be achieved.

{0070] Additionally, the curable resin composition of the present embodiment may use
(methyacrylic acid in order to improve the adhesiveness. The amount of (meth)acrylic
acid used is preferably 0.1 to 20 parts by mass, more preferably 1 to 10 parts by mass
with respect to 100 parts by mass of the polymerizable vinyl monomer.

[0071] While the curable resin composition of the present embodiment can be used as
an adhesive composition as is, in a more preferable embodiment, it can beused as a
two-component type adhesive composition. In that case, the two-component format
may include the (2) curing agent in the first component and the (3) reducing agent in the
second component, and the other ingredients may be divided as appropriate between
the two components. (Meth)acrylic acid should preferably be used in the second
component. This two-component type curable resin composition may be used as an
adhesive after bringing the components into contact immediately prior to use and
curing,.

[0072] The adhesive composition of the present invention may be used to bond parts



5.0 17 10 Acrylic resin conposite haze 30 40 7.0 5.0 9.0 6.0 Cured object
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together to form a bonded object. Additionally, the various materials of the adhered
parts should exhibit particularly good adhesiveness and transparency with respect to
transparent resins (for example, acrylic resins, polycarbonate resins, etc.).

{0073] The curable resin composition and the like explained for the above embodiment
should not be construed as limiting the present invention, and are disclosed only for
exemplary purposes. The technical scope of the present invention is defined by the
claims, and those skilled in the art will recognize that various design modifications are
possible within the technical scope of the inventions recited in the claims.

[0074] For example, the above-described curable resin composition and the like may
contain additives that are normally used in the production of resin compositions, in
amounts within a range that will not detract from the effects of the present invention.
Examples of additives include fillers chosen from among inorganic materials such as
calcium carbonate, aluminum hydroxide, silica, clay, talc and titanium oxide, inorganic
hollow materials such as glass balloons, Shirasu balloons and ceramic balloons, organic
materials such as nylon beads, acrylic beads and silicon beads, and organic hollow
materials such as vinylidene chloride balloons and acrylic balloons, foaming agents, dyes,
pigments, silane coupling agents, polymerization inhibiting agents and stabilizing
agents.

[0075] Additionally, the use of the above-described curable resin composition as an
adhesive (especially an adhesive for use with transparent resins) or a coating (especially
a coating for use with transparent resins), and a method of bonding or a method of
coating bonded objects (especially transparent resins) with the above-described curable
resin composition (or result of curing thereof) are included among embodiments of the
present invention. Furthermore, a method of producing a composite comprising the
steps of applying the above-described curable resin composition to the surface of an
object to be bonded (especially a transparent resin) so as to bond or coat the cbject to be

bonded is also included among the embodiments of the present invention.

EXAMPLES

[0076] Herebelow, the present invention shall be explained in further detail by means
of examples, but the present invention is not limited thereto.

The units for the amounts of the respective substances used are expressed in



50 50 50 50 90 80 Phenoxyethyl methacrylate 40 40 40
2, 2-bi s(4- (et h)acryl oxydi et hoxyphenyl) propane 10 10 10
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10 kgc
A di net hacryl ate

parts by mass. For the purposes of the present example, room temperature shall refer

to 23 °C. The various physical properties were measured as follows.

[0077] (Weight-Average Molecular Weight, Molecular Weight Distribution)

A sample was diluted with tetrahydrofuran to 0.1 wt/V%, filtered with a

membrane filter, then measured by size exclusion chromatography(SEC).

Device: Tosoh GPC-8020 SEC System

The analysis conditions were as follows:

Column: TSK Guard HZ-L + HZM-N 6.0 x 150 mm
Flow rate: 0.5 ml/min

Detector: RI-8020

Concentration: 0.1 wi/vol%

Injection quantity: 20 ul

Column temperature: 40 °C

System temperature: 40 °C

Solvent: THE

{0078] (Tensile Shear Adhesive Strength (Shear Strength))

%3

Performed in accordance with JISK-6850. An adhesive obtained by mixing two

components was applied to one surface of a test sample (100 x25 x 5 mm polycarbonate

resin or 100 x 25 x 3 mm acrylic resin), which was immediately laid over and bonded to

another test sample {100 %25 x 5 mm polycarbonate resin or 100 x 25 x 3 mm acrylic resin),

then let stand for 24 hours at room temperature to form a sample for testing tensile shear

adhesion strength. In order to make the thickness of the adhesive composition layer

uniform, minute amounts of glass beads of grain size 125 um were added to the adhesive.

The tensile shear adhesion strength (units: MPa) was measured at a pulling rate of 10

mm/minute at a temperature of 23 °C and humidity of 50%.

[0079]  (Transparency Evaluation of Cured Object)

An adhesive obtained by mixing two components evenly was cured, then let

stand for 24 hours at room temperature to obtain a 25 x 50 x 2 mm cured object. A haze

meter (Suga Test Instruments, TM double-beam type haze computer)
haze measurements. The haze value in this case was defined by the

Haze value = Td/Tt x 100%

was used to take

following formula:

Td: diffuse transmittance Tt: total luminous transmittance



10 10 10 LA 4285 50 50 50 50 LA 2250 50 LA 2140e 50 Cunene
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[0080]

[0081]

[0082]
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(Transparency Evaluation as Composite with Bonded Object)

An adhesive obtained by mixing two components was applied to one surface of
a test sample (100 x25 x 5 mm polycarbonate resin or 100 x 25 » 3 mm acrylic resin),
which was immediately laid over and bonded to another test sample (100 x25 x 5 mm
polycarbonate resin or 100 x 25 x 3 mm acrylic resin), then let stand for 24 hours at room
temperature to form a sample for testing tensile shear adhesion strength. In order to
make the thickness of the adhesive composition layer uniform, minute amounts of glass
beads of grain size 125 um were added to the adhesive. A haze meter (Suga Test
Instruments, TM double-beam type haze computer) was used to take haze
measurements.

(Glass Transition Temperature)

A curable resin composition was sandwiched between PET films and cured
using a 1 mm thick silicon sheet as the mold, and let stand for 24 hours at room
temperature to obtain a cured object of thickness 1 mm. The resulting cured object was
cut to a length of 50 mm and a width of 5 mm using a cutter to form cured objects for
measurement of glass transition temperature. The resulting cured objects were
measured in a nitrogen atmosphere under conditions of a temperature increase speed of
2 °C per minute, using a dynamic visoelasticity measuring device DM5210 by Seiko
Electronics, and the peak temperatures of the resulting tan  were recorded as the glass
transition temperatures.

[Experimental Examples]

The respective substances in Tables 1 and 2 were mixed at the listed proportions,
to prepare adhesive compositions consisting of a first component and a second
component, These were tested for the tensile shear adhesion strength with bonded
objects of various transparent resins, haze values of the cured objects and haze values of
the composites with bonded objects. The results are shown together in Tables 1 and 2.

The following triblock copolymer was used as the acrylic block copolymer.

The triblock copolymer was a triblock copolymer of
polymethylmethacrylate/poly-n-butylacrylate/polymethylmethacrylate.
Product Name “LA4285” (Kuraray), poly-n-butylacrylate content 50 mass%,
weight-average molecular weight 65,000, molecular weight distribution 1.1.

Product Name “L.A2250” (Kuraray), poly-n-butylacrylate content 30 mass%,
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weight-average molecular weight 80,000, molecular weight distribution 1.1.
Product Name “LA2140¢” (Kuraray), poly-n-butylacrylate content 25 mass%,
weight-average molecular weight 80,000, molecular weight distribution 1.1.

The acrylic block copolymer satisfies the following formula (2):

[a']-[b]-[a7] @)

In the formula, [a!] is a polymer block consisting of polymethylmethacrylate,
having a glass transition temperature of 100 to 120 °C.

[a?]} is a polymer block consisting of polymethylmethacrylate, having a glass

transition temperature of 100 to 120 °C,

[b] is a polymer block consisting of poly-n-butylacrylate, having a glass
fransition temperature of -50 to -45 °C.

Sum of masses of [a!] and [a?]/Mass of [b] = 1/1.

As the acrylonitrile-butadiene rubber, the following was used.
Product Name “DN612P” (Zeon), random copolymer.

[0083] [Table 1}

cg? ﬁﬁf Ex1 | Bx2 | Ex3 | Ex4
Methylmethacrylate 50 50 50 60 50 50
%‘ Phenoxyethylmethacrylate 40 40 40 30 40 40
& 2,2-bis{4-(meth)acryloxydiethoxyphenyt) 10 10 10 10 10 10
% | propane
& | LA4285 50 50 40 70
Acrylonitrile butadiene rubber 10 50
Cumene hydroperoxide 5.0 5.0 50 5.0 5.0 5.0
Paraffin 0.2 0.2 0.2 0.2 0.2 0.2
Methyimethacrylate 50 50 50 60 50 50
Phenoxyethylmethacrylate 40 40 40 30 40 40
= 2,2-bis(4-(meth)acryloxydiethoxyphenyl) 10 10 10 10 10 10
g | propane
< | LA4285 50 50 40 70
.g Acrylonitrile butadiene rubber 10 50
é Ethylthiourea 1.5
Acetyl-2-thiourea 1.5 1.5 1.5 1.5 1.5
Methacrylic acid 4.0 4.0 4.0 4.0 4.0 4.0
Paraffin (paraffin wax) 0.2 0.2 0.2 0.2 0.2 0.2
‘: Polycarbonate resin shear strength [MPa] 1.6 2.5 3.0 3.0 3.0 2.5
5 | Acrylic resin shear strength [MPa] 6.0 4.2 4.2 3.6 6.0 4.2
::_g‘ Polycarbonate resin composite haze 50 60 15 5.0 17 10
;% Acrylic resin composite haze 30 40 7.0 5.0 9.0 6.0
Cured object haze 15 25 4.0 3.0 8.0 4.0

The components are in units of parts by mass.
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[0084]  [Table2]

Ex 5 Ex6 | Ex7 | Ex8 | Ex9 | Ex10
Methylmethacrylate 50 50 50 50 90 80
Phenoxyethylmethacrylate 40 40 40
. 2,2-bis(4-(meth}acryloxydiethoxyphenyl) 10 10 10 10
£ | propane
gﬂ 2-hexylethylmethacrylate 40
% | EO-modified bisphenol A dimethacrylate 10 10 10
i | LA4285 50 50 50 50
LA 2250 50
LA 2140e 50
Cumene hydroperoxide 5.0 5.0 5.0 5.0 5.0 5.0
Paraffin 0.2 0.2 0.2 0.2 0.2 0.2
Methylmethacrylate 50 50 50 50 80 80
Phenoxyethylmethacrylate 40 40 40
2,2-bis(4-(meth)acryloxydiethoxyphenyl) 10 10 10 10
.. | propane
?n 2-hexylethylmethacrylate 40
< | EO-modified bisphenol A dimethacrylate 10 10 10
2 | L4285 50 | 50 | 50 | 50
% LA 2250 50
LA 2140e 50
Acetyl-2-thiourea 1.5 1.5 1.5 1.5 1.5 15
Methacrylic acid 4.0 4.0 4.0 4.0 4.0 4.0
Paraffin (paraffin wax) 0.2 0.2 0.2 0.2 0.2 0.2
o Polycarbonate resin shear strength [MPa] 3.2 2.3 2.0 22 2.2 32
2 | Acrylic resin shear strength [MPa} 3.6 3.1 3.1 3.1 27 3.4
E Polycarbonate resin composite haze 18 17 15 50 5.0 5.0
E Acrylic resin composite haze 15 14 8.0 5.0 5.0 5.0
Cured object haze 10 10 4.0 3.0 3.0 3.0

The components are in units of parts by mass.
In “EO-modified bisphenol A dimethacrylate”, “EQ” refers to ethylene oxide.
The EO-modified bisphenol A dimethacrylate was in accordance with general formula
(C), wherein Zs and Zs denote CHz=C(CH3)CO- groups, Rs and Rs denote —C2Ha-, R and
Rz denote methyl groups, and q +r =2,

f0085] The following can be confirmed from Table 1. The present invention, for
example, has a high tensile shear adhesion strength of at least 2 MPa, as well as low haze
values of no more than 18% for a polycarbonate resin composite, no more than 15% for
an acrylic resin composite, and no more than 10% for a cured object, thus exhibiting
good adhesiveness and transparency.

{0086] The present invention has been explained with reference to examples above.
The examples are to be construed as no more than exemplary, and those skilled in the art

will understand that various modifications are possible and that such modifications will



LA 2140e 50
acid 4.0 4.0

Acetyl-2-thiourea 1.5 1.5 1.5 1.5 1.5 1.5 Mtha
4.0 4.0 4.0 4.0 Paraffin (paraffin wax) 0.2 0.2 0.2
0.2 Evaluation | Polycarbonate resin shear strength [MPa] 3.2

[0087]

-20-

also be within the scope of the present invention.

INDUSTRIAL APPLICABILITY

The present invention is capable of maintaining high adhesiveness and
maintaining transparency in bonding together transparent resins, so it is applicable to

bonding applications to transparent resins such as show windows.



2.32.02.22.23.2 Acrylic resin shear strength | MPal
3.4 Polycarbonate resin conposite haze 18 17 15 5.0 5.0 5.0 Acrylic resin

conposite haze 15 14 8.0 5.0 5.0 5.0 Cgﬁgd obj ect haze 10 10 4.0

(1]

12]

(3]

[4]

CLAIMS

A curable resin composition comprising (1) a polymerizable vinyl monomer, (2)
a curing agent, (3) a reducing agent and (4} an acrylic block copolymer having a
structure represented by the following formula (1):

D [a*]-[b]-{a?]
wherein

{al] and [a2] respectively represent, independent of each other, a polymer block
consisting mainly of structural units derived from an alkyl acrylate ester and/or an alkyl
methacrylate ester, and having a glass transition temperature of at least 90 °C; and

[b] represents a polymer block consisting mainly of structural units derived
from an alkyl acrylate ester and/or an alkyl methacrylate ester, and having a glass
transition temperature of no more than -10 °C;

such as to satisfy the relationship (total mass of [a'] and [a?]/(mass of [b]) = 5/95

to 80/20.

A curable resin composition in accordance with claim 1, wherein the

weight-average molecular weight of the (4) acrylic block copolymer is 5,000 to 4,000,000.

A curable resin composition in accordance with claim 1 or 2, wherein the

molecular weight distribution of the (4) acrylic block copolymer is 0.5 to 1.5.

A curable resin composition in accordance with any one of claims 1 to 3,
wherein the (3) reducing agent is at least one thiourea derivative chosen from the group
consisting of acetyl-2-thiourea, benzoylthiourea, N,N-diphenylthiourea,

N,N-diethylthiourea, N,N-dibutylthiourea and tetramethylthiourea.

A curable resin composition in accordance with any one of claims 1 to 4,
wherein the (1) polymerizable vinyl monomer is a polymerizable (meth)acrylic acid

derivative,

3.6 3.1 3.13.12.7



3.0 3.0 3.0 The conponents are in units of parts by mass. In "EO nodified
bi sphenol A di nethacrylate", "EU' refers to ethyl ene oxide. The EO nodified
bi sphenol A dinethacrylate was in accor‘(}zipce with general forrmula (C),
wherein Z3 and Zi denote CF12=C(CH3) CO- “groups, R4 and Rs denote -C2I-14-,
R6 and R7 denote nmethyl groups, and g + r = 2. [0085] The foll owi ng can be
confirnmed from Table 1. The present invention, for exanple, has a high

t ensi | déjshear adhesi@mbbtreengitpostionin ak@adincQwiNPdaimgs wiedein thas(l) ow haze

val ues of no re than 18% for a pol ycarbonate.resin £o site, no nore
than 15% f or Igf’gyrﬁ?ﬂzglfal‘r’ ginyldugnemey) §|¥5‘f53g‘e %02 ﬁga@rﬁgr@etﬁ)ﬁgﬁﬁﬁaﬁbofor a cured
obj ect, thus @Rhtdiet iigi) gadgi)adhesi veness and transparency. [0086] The
present invention has been explained with reference to exanpl es above. The
exanpl es are $o JBONOBKREtePLEteibYiBe RHPWIng frIRuidBlipl ary, and those skil | ed
inthe art wll undgystapdotat various nodifications are possible and that
such nodifications wll -20- also be within the scope of the present
invention. | NBUSTRZAtepARPI CABFCHTY- pOOB 7] ARH-H(E3ewP- dropiemrd Bn i s capabl e

of mai ntai ning hi gh adhesi veness  and, nai ntai ni tran j n bondi ng

t oget her tr an’gﬁlé"?‘%'ﬁtanra %’?%rg?p ’S?Sy(il?arﬁ?yégraoﬁ%la‘?)gré??gmf] B’%ﬁ%%%ﬁg%%ébdpl ications to
transparent reehHyErdueyBsos))a Wy dpdens, a dickdopetlyAlivip, [aHicySopantalpl e resin
conposition conpri si n(rzj (1¥ﬂya pol yrer.i zabl e vi nyl m)norT%r, @%@f’? curing
agent, (3) a #edRieMghRgainy! s puap sghoumgkgipyrhaingd ko db6T havi ng a
structure repieseRbashdYedienteb) MUNBWiR BMhAa () ¢ (1) 1all- 1bl-1a21

wher ei n [al] and &2] respectively represent, independent of each
other, a polyner bl®ick c@n®iBtnE mainly of structural units derived from
an al kyl acrylate ester and/ar. Kyl ne cr es: ving a

gl ass transi t‘l’vgeﬁmf‘ gsﬁf)egfea?nﬁsraee%—ag[t “éé)élfj Ob%)e% Cﬁé\%séo b Fﬁﬁggé%%esent s a
pol yrmer bl ock-GaRsiCsHd, ROHITH(AHY)-, of sHstok UCAHF, & reppidstigts edlkp gebuprzom an al kyl
acrylate ester and/or an al kyl methacrylate ester, and hg\vi nig; a g{{ ass
transition tewperktEraror bag e ¢ ARACYIgrory hadidh! <l P LHAPBY 97¢ Re
relationship (holaks MEsSs@hokalib s [a2]  (mass of [b]) = 5/95 to 80/ 20.
[2] A curable fesin conposition in accordance with claim1, wherein the

wei ght - aver ag@inelregwirar repeesapied byfthe faov(ing feawplal(©e bl ock copol yner is 5,000
to 4,000,000. 131A curable resin conposition in accordance with claim1l or
2, wherein the Yl ecul ar wei ght di sﬁzri bution of the (4) acrylic block
copolymer is 0.5 to 1.5. [4] A curabljé resin conposition in accordance wth
any one of claim:1 ©ORP, s wher@ith—t ﬁe((sﬂ)fx—@du@:f@ragiémt is at |east one
thi ourea derivative chosen fromthergroup consisting of acetyl-2-thiourea,
benzoyl t hi ourea, N, N-diphenylthiourea, N, N-diethylthiourea,

N, N-di butyl t hj £3 angd, . Vi ) - ﬁ@g " s Lhiconposition
in accor dancgwgméilglﬁ%ény 6%%1%5?%1% drtr%{EIbt %&rﬁ% @ er‘g‘sidr:fu%%te?le ?1l;eslgtb)élgl§/neri zabl e
vi nyl nmononer-Q:H«aCpdd, yea i abb)e -Chietdn }Sd Ty, Re endii réprdent walrogen or an

alkyl group having 1 to 4 carbon atoms, and q and r represent an integer from 0 to 8.

7] A curable resin composition in accordance with any one of claims 1 to 6, further

comprising a paraffin.

[8] A curable resin composition in accordance with any one of claims 1 to 7, further

comprising a (meth)acrylic acid.



-22- A curable resin conmposition in accordance with claim5, wherein
the (1) polynerizable vinyl nononer conprises the polynerizable
(meth)acrylic acid derivatives (i), (iiésgnd (tii): (i) a nonomer
represented by the following formula (A~ (A Zi -OR wherein Zi represents
a CH2=CHCO group or a CH2=C(CH3) CO- group, and Rl represents an al kyl
group, a cycloal kyl group, a benzyl group, a phenyl group, a
t et r ahy#lr of ur f ur yl Aguobie,redn ginyobidyt ingraourncavith aycine peiiyk 1 (rupicha
di cycl opentenyl group, a (neth ryl oyl ar.oup,.or. an isobornyl .groyp having
L £o 20" car bol* APGHEP RO G wesrelehed o bR ERRE Y or mul
(B): (B)Z2- 0- R Bxih@e@iand # sé@pd eS@iinent@oibRsitgHORast g B e tuciig
CH2=C( Cl1- 13) C0- group, 122 represents -C2H4-, -Cal-k-, -CH2CH(CH3)-, -Gas-
or -C6H12-, i%eplepresents an al kyl group, a cycloal kyl group, a benzyl
group or a phenyl group having Ito 20 carbon atons, and p represents an
integer from1l to 25; and (iii) a nononmer represented by the foll ow ng
formul d1Q0C): (c R BnZdEBRAR cOMpGitio@Bprpxisif a QBHlE e} RIEFpition rpsrasfiacg3 and
Z4 represent =CHCO- . or. =C(CH3) C0-, R4 and R5 represent -C2l-14-,
- C3H6-, -CH2C§%%?9T§T958@E§E%§5 Or -CBH12-, it and it represent hydrogen or
an al kyl group having 1 to 4 carbon atons, and q and r represent an integer
fromO to 8. A curable resin conposition in accordance with any one
of clailbd 1 to 6, Auwchesivecomprsitiondy e ik afepsparepBran COrRBTRE ¢ %%?bie
conposi ti on i N ACGAESIARES WdiBaRB¥iR ARy e S bidints b0 7, further conprising
a (neth)acrylic acid. -23- A curable resin conposition in accordance
with any one of clains 1 to 8 which is a two-conponent type curable resin
conposi tion, the first c onent. .conpry, si.n l.eas he : J: agent
and théiéecond conﬁﬁﬁgﬁf’ggéﬁ?PE?n Qgcﬁ$%§§?9%ﬂ%ﬁ%§§a%€rﬁ%%kﬁﬁgggﬁgp [ 10]
An adhesi ve c@hposition conprising a curable resin conposition in
accordance with any one of clainms 1 to 9. [11] An adhesive conposition for
use with a transparent resin, conprising a curable resin conposition in
accordapge W th any one.Qf. 1Ghiak Fadheted oBjectledAdd & boHdLDyARLRALLEARPT | SiNg an
adhesi ve ‘conposition 1n accordance with claim 10 or 11. [13] A conposite
havi ng an adhasredamgbmétbiiagodt.ed or bonded by a cured object in accordance
with claim1l. [14] A conposite wherein the adhered object in accordance
with claim12 is a transparent resin.

[14] A composite wherein the adhered object in accordance with claim 12 is a

transparent resin.



