ADHESIVE COMPOSITION AND ADHESION METHOD TECHNICAL FIELD The present
invention relates to a composition and an adhesion method, and relates to, for example, a two-part
quick curing adhesive composition used for metal parts, ceramic parts and the like, and an adhesion
method by the use thereof. BACKGROUND ART ; Requests for adhesives that cure in a short
period of time at ambient temperature have steadily increased due to the desire for greater production
line efﬁcienc_y and lower %‘%ﬁiﬁ-ﬁ%"%@%’&%ﬁ’@H&f%ﬁ”"&?&%”x as tﬂ% ﬁ&?sive_of a quick cur_ing
type at ambient temperature include two-part quick curing type €poxy adhesives, instant adhesives,
anaerobic adhesives, non-anaerobic acryl adhesives and the like. The two-part quick curing type
epoxy adhesive is one used by weighing and mixing a base compound and a curing agent. If they are
insufficiently weighed and mixed, remarkatsleneductiorrin:strength is likely caused. Also, even if they
are sufficiently weighed and mixed, there is a drawback that a peeling strength and an impact strength
are low. Suchlars aghesiiethasiegedliem workabitity, tout 4s gemerallydowningsetling strength and
impact strength, and is inferior in heat resistance and moisture resistance. Thus, the range of its use is
remarkabl§ Tifited “THE &R8EroiC dRhESeSS ctifed By preéssiietionding the P2 Blhesivebetween
materials t&t}gggh%s%%gq \t;lepcgo%j_‘r. Thus, as a mafter of Course, a gg{tion in_ contact with air, such as

. : ¥ . " [ .
a portion protruding from between Hdherends is not cured. grefgre, when the adrerend is porous or

shapes ofthe adherends,betwean the adharends.arediffgrant anadhesion thickness,is partially
different, i.e., degrees of the adherends in contact with the air are different. Thus, It is difficult to cure
the adhesive anaerobically. The non-anaerobic acrylic adhesive is generally referred to as a
second generation acrylic adhesive (SGA), and is a two-part agent The non-anaerobic acrylic
adhesive has excellent workability in that &é¢tiraléWigHiRg of two preparations is not required and the
adhesive is cured_in several tg several tens of minutes at ambient temperature even if the preparations

are extremely roughi\F&ighetCand iiged, "&7d hBE high Pelifig 3trehgit aRd ihpdcPStrength. The
portion pretryiding,from, hetween the adnerends, s also.cured well. Thys, this is widely used.

However, requests to further shorten a curing time for the acrysficlé?d%re%lve t a%equwes?sieveral to
several tens of raingies for curing ah.ambient temperature: have been ingreasing. due ta-the desire for
greater production efficiency and lower costs. For example, the adhesive disclosed in Patent
Documenttig eoimposed lof uretharre aerylatenamacadateestet menemer aromaticperester, an
organic acid and a transition metal, and cures in 45 seconds. 3 Also, the adhesive disclosed in
Patent DOCBREHt Z-8-fomMposE oFBErtaRTmRtiane aciylateudn dorylate estertmolomer, peroxy ester
and an accelerator, and cures withgkone minute. It has been disclosed that the adhesive

disclosed i PEtent DEEUTBRT A contains chigrozstiifsiated Pofetiyigne ditPa Patticular acrylic
monomer fnixed af apadicular ratio, further contains cumene hydroperoxide, an aldehyde-amine

condensate and an oxidizing organic compourid of a transition metal, and cures within several

seconds. Quitk<uring-acrylic adhesives €ontaining:ar aerylicananamer, aeaegtion,capdensate of
peroxy ester and amine-aldehyde, a salt of copper and an aromatic hydroxyl group-containing

compound are'distiosed mnPateit Documéntss4 andiso i curable sompaositiorecentaininga
polymerizable acrylic liquid %Qmposition, cumene hydroperoxide, a reducing agent and a basic
compound i€ distfdseti i Pate At Dotlimétt 6 TISCLOSUREOF THENYEATION Problems to be
Solved by, th(%uln%:/gggjloq n fké%vr\}/eigr, any,af the com %ur(]jds disclosed in the above documents
known publicly has a drawBack in that, for example the strength-is tedtled uhdet ¢hditions of high
temperaturg and-high:humidity, initial.adhesiveness s good;in the campgsitiops in Patent Documents
4 and 5. However, it is requireg that the strength is not reduced under the more strict conditions of high
temperatyresanichhighthumigdity. Nod 4n impact strength are low.
such an adhesive has excellent workability, but is
generally low in peeling strength and impact strength, and is
inferior in heat resistance and moisture resistance. Thus, the

range of its use is remarkably limited.

The anaerobic adhesive is cured by pressure-bonding the



compound having an enal structure is disclosed in Patent Document 6. It is also required to obtain
strong adhesiveness to an adherend without causing interfacial failure on a metal steel plate. Itis
an object of the present invention to provide a composition and an adhesive having adhesion
properties, highspeed curing properties and moistuyre resistance, and an adhesion method. Means for
Solving the Problems That is, the present invention provides a composition containing a first
preparation ¢ontaining (A) a nitrile butadiene yubber, a (meth)acrylic composition, (C) a compound
having an %#é?%flr‘dgu%é %)bﬁ%e(?:)néia r%a?dﬁcléaﬁpsolé%(?r)i%a %)ﬁ‘efr%ﬁgiotr? ac%) C?af:g{ec ‘Fr)ﬁj‘prg Ation containing
(A) the nitdle hutadiene.rubber(B)dbe (eth)acrylic eamposition, (B) acampound having an amine
structure and (E) a compound containing copper. The present invention also provides a
compositian centairingdA) the nitrite butadiene: nbers: (B)xther(methyaerylic egamposition, (D) the
compound having the amine structure and (F) the radical polymerization initiator, and a second
preparatioReraprising (W) the Hitkileabbudienk hsblrery (B)sther(métdaerylié conposition, (C) the
compound haying the enal structure an%élE) the compound containing copper. In the first preparation,

it is preferdBIEto°Cottalt (G ¥a PHot6poyRidtizat dhtiniiatde it58 brefstaBéthat 8 ontent of

acrylnitrilein the component a(@Msé }9 0 gg%ebye@gss based on the comggn{:akrllte (A), it is preferable

t
that the compongr?ts(SB)lcSo ains one or two of more’seléctet fré@r%rtﬁeésgroup consisting of isobornyl
(meth)acrylates £Bieth)agrylic.aeid. 2.2;bisl4-((meth)actyloxypolyethoxy)phenyllpropane, 2,2-
bis(4-(meth)acryloxyethoxyphenyl)propane and trimethylolpropane tri(meth)acrylate, it is preferable
that the camponent.(B)tcontains isbkormyhfmeth)acrylate; dtisqreferable that the component (C) is
2-ethyl-2-hexenal, it is preferable that the component (D) is aniline, and it is preferable that the
component (E) is 8lvedueimpagénceoritaiiny cdpperieisipreferablectiat 2he ompositionifurther
contains a cohesiveness imparting agent, further contains an antioxidant and further contains a

copolymer-° #SThe PreS&Tt iAGEFTSH Aigd provides ad Fmasie doifipbsed f the cémposition, an

adhesion h [ . adhesive, and a bonded body adhered using the adhesive. Effects of the
Invention R %l%ygonr%q%%lsﬁ%bn c@)ﬁ ﬁwehgr%scérﬁ?ienliloe%n:ﬁ%n gafsy hiéﬁ a éessl%gﬁesgsaasnd high-speed curing
property, and exhibits a;bigh-retention ratedn durability-tests incluging a high.temperature high
humidity testt. PREFERRED MODE FOR CARRYING OUT THE INVENTION The component (A) is
the nitrile butadhene fubberi(heneinafterrefesr@datocas INBRYL enivis preferablyda salid 6 NBR in terms
of being excellent in adhesion strength. In terms of high retention rate in the durability tests including
the high térfp&rattire Righeigmidity“test, thé cohtentest acrylonitifkn(hdreiradter referreevtoras an "AN
content") in fthe nitrile butadiene rubber is preferably 10 to 30% by mass and more preferably 13 to

20% by mass BAsed G tHe coMponaht (A] WhHER tHe AR €Bhiertid 1085 by Hlads &F fhore, the effect
of the present inuentionis gasll:ayainad. anwhien s 30% by mass.ar less, gorgsion hardly occurs
even when metal such as copper is an adherend subject. The component (%) Is the (meth)acrylic
compositipncand is: preferably the cempositionseontaining a;polymesizable. (math) acrylic compound.
The (meth)acrylic compound is a general term for methacrylate ester and acrylate ester (hereinafter
describedTas+s-(nféthjacrylate'g=Thepotgmerizable (meth)acrylic compound is not particularly limited
as long as it is radical polymerizable, and may be exemplified by methyl (meth)acrylate, ethyl
(meth)acrylate, propyFiReth)aeriae" puli (metiyaetylate Dtethyiexyt (metiberylaer isooctyl
(meth)acr¥ ate,aiggd gyél (m th)acrglatef, I%ur I C(é:meth ac%ylate, S earg/l %meth)acrylate, phenyl
(meth)acrylate, cyciohexyl (meth)acrylate: dicyelopentanyl (éth)acryiats SdidyclopeRtehyi
(meth)acrﬂd%%’t@gb@gyl (meih)a rylate, methoxylated.cyclot.ene (methjacrylate, . o o5 g
dicycTopentenyloxyethyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyirl
(meth)acrylate £3-hydeoxypropyd (meth)aciylate, 4-hydraxybutyl-f riretinaerylate, pelyethylene glycol
(meth)acrylate, alkyloxypolypropylene glycol (meth)acrylate, tetrahydrofurfuryl (meth)acrylate,
2-hydroxy=8phenoxypropyl (meth)acrylate, glycidyl (meth)acrylate, caprolactone modified tetrafurfuryl
(meth)acrylate, ethoxycarbonylmethyl (meth)acrylate, phenolethylene oxide modified acrylate,

paracumylphenol éthyRhadRy Modifisd HErAate’ hayRshetich GthyleRé oiide Rivaifisd acrylate,

nonylphenql polypropylene.oxide.modified acrylate, 2-ethylhexylcarbitol acrylate, polyglycerol
di(meth)acrylat?e, "p§ y%cgtﬁgng %?fr&?%?(ﬁgtﬁyaxg??%’te o ,4?6:§lg%aedieol ?r%e?h)a%?ﬂg%, "1,6- hexanediol

di(meth)aspdates heopentyl glycol -, organic acid and a transition metal, and

cures in 45 seconds.



di(meth)acrylate, trimethylolpropane tri(meth)acrylate, epoxy (meth)acrylate ("Biscoat #540" supplied
from Osaka Organic Chemical Industry Ltd.), polyester (meth)acrylate ("Aronix M6100" supplied from
Toagosei Co., Ltd., "Epoxyester 3000M" supplied from Kyoei Kagaku Kogyo K.K.), urethane
(meth)acrylate ("Aronix M-1100" supplied from Toagosei Co., Ltd.), polyethylene glycol urethane
modified di(meth)acrylate, polypropylene glycol urethane modified di(meth)acrylate, epoxy
(meth)acrylate ("Aronix M:5710" supplied from Toagosei Ca., Ltd.), polybutadiene dimethacrylate
("TE-2000" suppﬁgg from |Sp8ﬁ%seg%§ Eo 1ta] ?Sé%?ylﬁﬁlrilg %%?g&e%c(trﬁ%?ﬁfac%ylﬁe ("HyCAr
VTBNX" supplied from bhe-lndustries Lid,h, henzyl (methjacrylate glycerol (meth)acrylate, glycerol
di(meth)acrylate, phenoxydiethylene glycol (meth)acrylate, 2,2-bis(4-(meth)acryloxyphenyl)propane,
2,2-bis(4- n® r{nmeth)agryloxydietkexypheny|kpropanel 2:2-bist4- (math)aeryloxyethoxypheayl)propane,
2,2-bis(4- (meth)acryloxypropoxyphenyl)propane, 2,2-bis(4- (meth)acryloxytetraethoxyphenyl)propane,
2,2-bis[4- {{kieth¥acryloxypolyethoxy)phenyl]propane, pentaerythritol tetra(meth)acrylate,
dipentaerythritol hexa(meth)acrylate and the like. The above (meth)acrylic compound can be used

alone or in mixture of 148 Jr$bré Tife- (iith)abRflic CopsHitisH Preférasly ¢onthiAs isobornyl

(meth)acr Iore preferably contains one or two or. more selected from the group consisting of
isobornyl %n%g r)%{::crj%)/ a“tlél%,% rhﬁgéth a%r%//lccc:aalcﬁ, f% - %f:f(‘(}%%%%@ ofyos?on’eE[ 3}(373)% e% propane,
2,2-bis(4- fmeth)acriexyethoxyphenypropane and.timethylolpropane tri(meth)agrylate. When the
(meth)acrylic composition contains isobornyl (meth)acrylate, (meth)acrylic acid, 2-2-bis[4-
((meth)acritoxypatyethoxy)phenyliproparte; 2:2:bis(4= (meth)asryoxyethaxypheny)propane and
trimethylolpropane tri(meth)acrylate, their contents are preferably 10 to 60% by mass of isobornyl
(meth)acrlafE 3096 B¢ nids 6 {inethoh faceyiiciacid oo 2096 Y mass of 212-bes{4-
((meth)acryloxypolyethoxy)phenyllpropane, 5 to 40% by mass of
2,2-bis(4-f{ﬁ§t%§acr%%<y%};ﬁ§)&/b%3eh§bﬁrc?ﬁé’r?é And TE(°86%h by mass of trimethylolpropane
trilmeth)acrylate, ore. preferabl .10 55% by. mass of isohbornyl (meth)acrylate, 5 to 20% by
mass of (meth)ac%{i]i%é:}gcidce,iL 29 5%85% B%/%rgégs %?é@fyl &%ﬁ-&?n%%ﬁﬁ&%%x%o y% oi@fphenyl]propane,
10 to 30%:by ass:0f2.2:-his(4:(methacndexyethoxyphenylprepane and.2,t0.2% by mass of
trimethylolpropane trilmeth)acrylate in total 100% by mass of isobornyl (meth)acrylate, (meth)acrylic
acid, 2-2-bisfs{(mieth)acrykokypolfethexy) phenyl|propanen2 2ibistd-droxyl group-
(meth)acryloxyethoxyphenyl)propane and trimethylolpropane triilmeth)acrylate, in terms of exhibiting
the high rétenEdaTratinrtherqurability tests edlading the High tampeeatarehigh Kumiditybtest. The
component (CC’[:% IS ttle comrpoun,d having the enal structure, and is preferably one that enables

f

promotior of the Wgh-spaad-GuTng: hgeoggﬁwb%hﬂ% it HIE EhAPSthictiire sl be exemplified by
2-ethyl- 2 hexgnal, sipst-exene. dn el s gaxeng, bans -4 gihilghexene gad ing ke, Among

them, 2-ethyl-2-hexenal is preferable in terms of high-speed curing. component (D) is the
compound: haxing-thecaminestruetuse sthe sempanesy (B is preferably abasic compound having the
amine structure, which can react with the component (C) and promote the high-speed curing. The
compound having the amine structure may be exemplified by aniline, polyaniline, benzotriazole,
phenothiazine, saccharine, 1-acetyl-2- phenylhydrazine, polyethyleneimine, modified
polyethyleneimine (supplied from™Nippbr~Shdkubai €6, LN, Ndfmethylaniline, modified
dihydropyyidine, 2-methylimidazole, 2-hydraxyethyl para-toluidine, ethanolamine, diethanolamine,
diethylethgﬁgfglmefﬁse, met ?Id%% g%égla%n%%u?yréﬁg&taln%Tamine, diethylamine, triethyla ne, n- 10
butylamine, 2,2-bipyridine,, 1 10;phenantaraline, ammania; alkylidene malonate ester, 5-iminomalonate
ester, ethylazane, phenylamine, benzylamine, 1-benzofuran-2-amine, 4- quinolylamine,
pentane-125:tiiaminexhenzeperl; 24,5 tet aamine ahisa(@rchleraethyl)-amsineesample,
butyl(ethyl)methylamine, (2-chloroethyl)-(propyl)-amine, hexane-l-imine, isopropylideneamine,
etane-1,2tdicingt earsodiinider ochcetylhydrsxy laming. ot carboxyhydoxytaamipeya ture
hydroxylamine-o-sulfonic acid, o-hydroxyaniline, hydrochloric acid phenylpropanolamine,
catecholafiifle ihdfoISEHiHE: bdlyadiyidmine, dickiSrorex§Ecarbddifiide, ‘dcetiithiourea,

benzoylthj - k%) Ihydrazine-I-carboaldehyde, 2,2,2- trifluoro-NI-phenylacetohydrazide,
1-crotono>%>l%{28-%o#etr%y%@ydr%éin%%T&écg{r%%%gzc%foﬁ)ﬂ%héhyl%%?ggig\lé,’ 1¥“ s
carbamoydsg:phenylhysdrazine. L4-dinhenylthiosemicarbazide; 2.4-diphenythjgsemicarbazide,
N,141-diacetylthicurea, 2- thioxoimidazolidine-4-one, 1l-acetyl-2-thiohydanto n and the like. The
compound thaving thenamine structure oan hewusedatone ok imixtgre bi:fwe of moreyand aniline is
preferable because reactivity with the component (C) is high and very high-speed curing is promoted.
In the present invention, the component (C) reacts with the component (D) to produce an amine
complex mixture, which promotes the high-speed curing of the adhesive. The component (E) is
the compound containing copper. The reducing agent containing copper is preferable as the 11
component (E). The reducing agent containing copper may be exemplified by copper acetate, copper

naphthenate, copper octylate, acetylacetone copper complex, copper sulfate, oxidized copper and the
ik The compbpoiind containina connar ic nrefarahlvy conner nanhthanate and/or connar netvlate



Their contents are preferably 0.1 to 50% by mass of the component (A), 10 to 95% by mass of the
component (B), 1 to 40% by mass of the component (C), 0.1 to 40% by mass of the component (0)
and 0.01 to 5% by mass of the component (E), and more preferably 1 to 10% by mass of the
component (A), 60 to 80% by mass of the compongnt (B), 2 to 10% by mass of the component (C), 3
to 50% by mass of the component (D) and 0.1 to 3% by mass of the component (E) in the first
preparationoand &hﬂe s%q%n% gr%pnargggq{ res ec%ivelg. This C{'s befause the adhesive is cured at high
speed anoFe%Bn's?he'(ﬁlglh dResion strength To the atherends iINCding the: ratal. The
component{F).is-the radical polymerization initiator. An organic peroxide is preferable among the
radical polymerization initiators. The organic peroxide may be exemplified by cumene hydroperoxide,
tertiary-butyl peroxybenzaste ctertiafy:hutyl peroxyagetate stestiayyeutykperoxyisobutyrate,
tertiary-butyl peroxyphthalate and the like. Cumene hydroperoxide is preferable among them in terms
12 of large:@ffectsn it ig preferablesthat the fadical fpolymerizatidm irdtiator és sentalned irethe first
preparation,  The content of the radical polymerization initiator is preferably 0.001 to 30 parts by
mass, and’rmoré preferably 0.1 to 10 parts by mass based on 100 parts by mass of the first
preparation. _ The adhesive.compositon of the presentnvention can contain (G) the
photopolymerization initiator fof curing the portion protruding fom betwean the ddherénds, can contain
the cohesivengss impaHing agent forenbancing.cahesion between the adherends, and.can contain
the antioxidant for enhancing storage stability. The photopolymerization initiator may be
exemplifiesieye benzaphenene,tphenylbenzophenane benzyl,henzein, benzayhisopropyl ether,
benzoyl benzoate, 2,2-diethoxyacetophenone, bis-diethylamino benzophenone, benzyldimethylketal,
1- hydroxycyetstiexyl phehgiketone, thioxanthone, 1-(4-
isopropylpheny1)2-hydroxy-2-methylpropane-i-one, 1-(4-(2-
hydroxyetHSQf/y)gpﬁgﬁyfﬁ%%éﬂ%/ﬁHf-eprgﬁaﬁé-%ﬁne, 2-hydroxy-2- methy1-1-phenylpropane-l-one,
camphor guinone 6- trim Ibenzoyl diphenylphosphine oxide bis(2,4,6-tr . .
ethylbenzoyl)-phg%ﬁ?ﬁh%gbh%%%ﬁég,s%rﬁget i f?ifog e
(methylthig)phenyd)Zymorphelinopropanesl-ong, 2ReNZYli2is (n) a nitrile
ethylamino-1-(4-morpholinophenyl)-1-butanone-1-one,
b's(2,6-dimetirokibenzoyl): 2 4,4-tBmethylsperttylphosphineexige anditbe likec Beazyldimethylketal is
preferable among 13 them in terms of large effects. It is preferable that the photopolymerization
initiator is CORTAIRBE iR #Ye FitstPreparationt ructThe cordentfor the phibtegdlymerization initiator is
preferably 0.901 to 30 ;garts by mass, more preferably 0.1 to 10 parts by mass, and most preferably 1
to 7 parts By Mass badsdBh 180 pafsBy nidss 6t tREFrS prRp&Fatich:- 17 SHe‘éotieshfeness

imparting agent may.be exemplified by.yehiaropropyl timethoxysilang, vinyl trimethoxysilane, vinyl
trichlorosilane, vinyl triethoxysilane, vinyl-tris(Pmethoxyethoxy)silane, y-me%crﬁoxypropyl
trimethoxysilapes yacrloxypropy| timgthoxysiare,r(34- epoxycyolohexyhethyliimethoxysilane,
y-glycidoxypropyl trimethoxysilane, y-mercaptopropyl trimethoxysilane, yaminopropy! triethoxysilane,
N-13-(aminoethyipyraminoprepyl trimethoxysilane, N-H(aminoethyl)-y-aminopropylmethyl
dimethoxysilane, y-ureidopropyl tr ethoxysilane, hydroxyethyl methacrylate phosphate ester,
(2-hydroxyethyl)nméthaBRf Beith phosisHste Cmethacry I Bkyethyk asierpiosphite,

methacryloxX éyethxl ac{eg é|orh19;st;:ghate m, r%é)oe%)r%amine half salt and the like. Among them, one or two

or more sélected front the group cORSISt RYdFokyetiivijiiéthacrl acid phosphate,

methacryloxyoxyethyl acid phosphate and methacryloxyoxyethyl acid phgsphate mengethylamine half
salt are preferable, and (2-hydroxyethyl)methacryl acid phosphate is more preferable in terms of
adhesiveness.erthesmetal adherend subjectdt isjoreferable that dhe cobesiveness imparting agent is
contained 14 in both the first preparation and the second preparation. The content of the
cohesiverigssintparting agent Sypreferably 0:001Ho 10 partsiby-masstartck miorepreferably 0.01 to 5
parts by mass based on 100 parts by mass of the first preparation or 100 parts by mass of the second
preparatigi®> 7 A pRénblEad&f hhtéxaantis grefeiabie as the AhtiokiaanERsbf enhancing the
storage stability. The phenol-based antioxidant, may be exemplified by 1,3,5- .
trimethyl%%’J,h(s}éﬁis‘ég-gir-lt?ﬁutf/wslﬁl-ﬁ?ﬁfoexy%%ﬁzy er%z%ne‘jipmp Sand “Oﬁ%ammg
n-octadecydng«3,5-di-t-buty1-4-hydroxyphenyl)propionate, pentaerythrityl tetraxis[3-(3,5-di-t-buty1-4-
hydroxyphenyl)propionate?, triethylene glycol bis[3-(3-tbuty1-4-hydroxy-5-methylphenyl)propionatel,
3,9-bis[2-(3-(3-tbuty 1eddaydioxy:5maethyiphtenyl)prap onyloxyyiek-able to contain (G)
dimethylethy1]-2,4,8,10-tetraoxaspiro[5.5]undecane,
tris(4-tbuty1-3-hydroxy-2,6-dimethylbenzyl)isocyanurate,
2,4-bis(noctylthio)-6-(3,5-di-t-buty1-4-hydroxyanilino)-1,3,5-triazine,
tris(3,5-di-t-butyl-4-hydroxybenzyl)isocyanurate, 2,2- ethylidene bis(2,4-di-t-butylphenol),
2,6-di-t-buty1-4- methylphenol, 2,2'-methylene bis(4-methyl-6-t-butylphenol), 2,2'-ethylene
bis(4-methyl-6-t-butylphenol) and the like. It is preferable that the antioxidant is contained in both the

firet nrenaratinn and the carnnd nrenaratinn Amona them 1 2 Botrimethv1 -2 A4 A-otrie(R B_Adi-t-bi11t\/1-A-



The adhesive composition of the present invention can contain additives such as an inorganic filler, a
solvent, an extender, a reinforcing material, a plasticizer, a thickener, a dye, a pigment, a flame
retardant and a surfactant in a range in which the object of the present invention is not impaired. The
adhesive composed of the composition of the presgnt 16 invention is cured- in a short period of time
by bring the first preparation into contact with the second preparation. When two adherends are
adhered uging the adhesive of t e present jﬁr&wvgntion, it is Preferable t%{) ly the first preparation on

one adherend, aﬁﬁl@qt 'second prepa%arﬁjbn oﬁ?ﬁé othier e?df?eﬁ%ﬁﬁ% dﬁ@r@bffacing applied

surfaces of the. respective adherends taward each other because;a cuting speedds fast, When the
second preparation contains a volatile solvent, it is preferable to emit the volatile solven3[/, and

subsequentisadhere:by facing<¢he applied surfages of the sespedctiveadherends teward each other.
When a protruding portion and the like in which the first preparation is not in contact with the second

preparatiofi3Eeis in-thi§ methoda thesprotruding pertiorr caw be cured byeprefiouslyadding the
photopolymerization initiator to the first preparation and irradiating the protruding portion with

ultraviolet Fay."F ©FhHa dtihddior metfiod of the pidsent ifventich €an HBRAEThe @ahk+ends each other
in a very short period, of time, by, reflecting characteristics of the above adhesive, and contribute to the
enhancem%%it%?ndb?';%io%éﬁz%tio{n(%‘Feﬁ%’;%éﬁﬁf in 33&6’3@6% jéfi%% ﬁiﬁ?”pafﬁé bonded body of

the presem;jj@\,(e;mi@[[b@ﬂ%&m%g%r@g@gﬁgérgfj%ggjﬁygea%ive to exhibit the high retention
rate in the durability tests including the high temperature high humidity test. 17 Examples 1 to 8,

ComparativeiExamplesit topane Asishowhintablezttheicomponents{Aya £G) and the other
components were mixed at ratios in Table 1 to make a liquid adhesive composition. Fixation time,
tensile shéarcadtidsion strength afdmeisture resistamcd of tietéompositiah<containing the first
preparation and theﬁi%cond greparation were measured by the following methods. Fixation time

The first préparation Was Applied onTHEREE Plect for Teasifiny the-teriiié Shear Sfrendth, the

second preparation was applied;o té"l other fest iece, and the test pieces were adhered by abutting
the applieg surface of the respectgl{]/e g erends. &?mé%roaﬁ %Ttle?%bu?t?n% fh% éﬁplied surfaces until

the adhergnds eeulshrotbe sepatated iy applying:2 4 kg lgadda the test.piece was used as the

fixation time. Tensile shear adhesion strength An iron test piece having a thickness of 1.6 mm as
the adherend {sandblasttreatrment) Wwas adheretbby the aboue methodsapd she tensile shear adhesion
strength was measured using a tensile tester (a tensile speed: 10 ram/minute). Moisture resistance
The sameftést pieteas irfthesmeasSaRsfientsfthe tensie shaar adhesion Btrerytr was made and

subsequecr:\tl}/l %teafgd }%Stﬁ‘d intan atmosphere at a temperature of 60C and at a humidity of 90% for 500
hours. Thé Test piete was removed Elibsedtiently teft fo SEMTTHE réorf Utider & atmosphere at 18

23C and at 50% RHJo, 30minutes ot fore, and the tensile shear adhesion strength was measured.
1719

Results of the above are shown in Table 1. [Table 1
of the composition, an adhesion method using the adhesive, and

a bonded body adhered using the adhesive.
Effects of the Invention

The composition of the present invention has high
adhesiveness and high-speed curing property, and exhibits a
high retention rate in durability tests including a high

temperature high humidity test.

PREFERRED MODE FOR CARRYING OQUT THE INVENTION
The component (A) is the nitrile butadiene rubber

(hereinafter referred to as “NBR”), and is preferably a solid
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NEBR in terms of being excellent in adhesion strength. In terms
of high retention rate in the durability tests including the
high temperature high humidity test, the content of
acrylonitrile (hereinafter referred to as an “AN content”) in
the nitrile butadiene rubber is preferably 10 to 20% by mass
and more preferably 13 to 20% by mass based on the component
(A). When the AN content is 10% by mass or more, the effect of
the present invention is easily obtained, and when it is 30%
by mass or less, corrosion hardly occurs even when metal such
as copper 1s an adherend subject.

The component (B) is the (meth)acrylic composition, and
is preferably the composition containing a polymerizable
(meth)acrylic compound. The (meth)acrylic compound is a
general term for methacrylate ester and acrylate ester
thereinafter described as “—--(meth)acrylate’”). The
polymerizable (meth)acrylic compound is not particularly
limited as long as it is radical polymerizable, and may be
exemplified by methyl (meth)acrylate, ethyl {(meth)acrylate,
propyl {meth)zcrylate, butyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, isooctyl (meth)acrylate, isodecyl
{meth)acrylate, lauryl (meth)acrylate, stearyl (meth)acrylate,
phenyl (meth)acrylate, cyclohexyl (meth)acrylate,
dicyclopentanyl (meth)acrylate, dicyclopentenyl
(meth}acrylate, isobornyl (meth)acrylate, methoxylated
cyclotriens {meth)acrylate, dicyclopentenyloxyethyl
{methjacrylate, 2~hydroxyethyl (methjacrylate, 2-hydroxypropyl

(meth)acrylate, 3-hydroxypropyl (meth)acrylate, 4-hydroxybutyl
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(methjacrylate, polyethylene glycol {meth)acrylate,
alkyloxypeolypropylene glycoel (meth)acrylate,
tetrahydrofurfuryl {(meth}acrylate, 2-hydroxy~3~-phenoxypropyl
(meth)acrylate, glycidyl (meth)acrylate, caprolactone modified
tetrafurfuryl (meth)acrylate, ethoxycarbonylmethyl
(meth)acrylate, phenolethylene oxide modified acrylate, para-
cumylphencl ethyleneoxy modified acrylate, nonylphenol
ethylene oxide modified acrylate, nonylphenol polypropylene
oxide medified acrylate, 2-ethylhexylcarbitol acrylate,
polyglycerol di(meth)acrylate, polybutylens glycol

di {meth)acrylate, 1,4-butanediol (meth)acrylate, 1,6~
hexanediol di{meth)acrylate, neopentyl glycol
di{meth)acrylate, trimethylolpropane tri{meth)acrylate, epoxy
(meth)acrylate ("Biscoat #540" supplied from Csaka Organic
Chemical Industry Ltd.), polyester (meth)acrylate ("Aronix M-
100" supplied from Toagosel Co., Ltd., "Epoxyester 3000M"
supplied from Kyoel Kagaku Kogye K.K.}, urethane
(meth}acrylate ("Aronix M-1100" supplied from Toagosei Co.,
Ltd.), polyethylene glycol urethane modified di(meth)acrylate,
polypropylene glycol urethane modified di{meth)acrylate, epoxy
(meth}acrylate ("Aronix M-5710" supplied from Toagosei Co.,
Ltd.}, polybutadiene dimethacrylate ("TE~2000" supplied from
Nippon Soda Co., Ltd.), acrylnitrile butadiene {meth)acrylate
("HyCAr VTBNX" supplied from Ube Industries Ltd.), benzyl
{meth)acrvlate, glycercl (meth)acrylate, glycerocl
di{meth)acrylate, phenoxydiethylene glycel (meth)acrylate,

2,2-bis (4-(meth)acryloxyphenyl)propane, 2,2-bis(4-
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(meth)acryioxydiethoxyphenvl) propane, 2,2-bis(4-
(meth)acryloxyethoxyphenvl)propane, 2,2-bis (4~
(meth)acryloxypropoxyrhenyvli)propans, 2,2-bis(4-
(meth)acryloxytetraethoxyphenyl)propane, 2,2-bis[4-
((meth)acryloxypolyethoxy)phenyl]propans, pentaerythritol
tetra (meth)acrylate, dipentaerythritol hexa (meth)acrylate and
the like.

The akove {meth)acrylic compound c¢an be used alone or in
nixture of two or more. The (meth)acrylic composition
preferably contains iscbornyl (meth)acrylate, and more
preferably contains one or two or more selected from the group
consisting of iscbornyl {(meth)acrylate, (meth}acrylic acid, 2~
2-bis[4-{(meth)acryloxypcolyetheoxylphenyllprepane, 2,2-bis(4-
{meth)acryloxyethoxyphenyl)propane and trimethylolpropane
tri(meth}acrylate. When the (meth)acrylic composition contains
isobernyl (methlacrylate, (meth)acrylic acid, 2-2-bis[4-

{ (meth)acryloxypolyethoxy)phenyl]lpropane, 2,2-bis(4-
(meth)acryloxyethoxyphenyl)propane and trimethylolpropane
tri{meth)acrylate, their contents are preferably 10 to 60% by
mass of iscbornyl (meth)acrylate, 1 to 30% by mass of
(meth)acrylic acid, 1 to 20% by mass of 2-2-bis[4-
({methjacryloxypolyethoxylphenylipropanse, 5 to 40% by mass of
2,2-pbis (4~ {meth}acryloxyethoxyphenyl)propane and 1 to 20% by
mass of trimethylolpropane tri(methjacrylate, and more
preferably 15 to 55% by mass of isobornyl (meth)acrylate, 5 to
20% by mass of (meth)acrylic acid, 2 to 5% by mass of 2Z-2-

bis[4d-((meth}acryloxypolyethoxy)phenyllipropane, 10 to 30% by
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mass of 2,2-bis(4~{meth)acryloxyethoxyphenyl)propane and 2 to
5% by mass of trimethylolpropane tri(meth)acrylate in total
100% by mass of iscbornyl (meth)acrylate, (meth)acrylic acid,
2-Z2-bis[4~((meth)acryloxypolyethoxy)phenyl]propane, 2,2-bis(4-
{meth}acryloxyethoxyphenyl)propane and trimethylolprcpane
tri{meth)acrylate, in terms of exhibiting the high retention
rate in the durability tests including the high temperature
high humidity test.

The component (C) is the compound having the enal
structure, and is preferably one that enables promoticn of the
high-speed curing. The compound having the enal structure may
be exemplified by Z~ethyl-Z-hexenal, Z2-ethyl-l-hexene, 3~
ethyl-3-hexene, trans-4-ethyl-Z-hexene and the like. Among
them, 2Z-ethyl-Z-hexenal is preferable in terms of high-speed
curing.

The component (D) is the compound having the amine
structure. The component (D) 1s preferably a basic compound
having the amine structure, which can react with the component
(C) and promote the high-speed curing. The compound having the
amine structure may be exemplified by aniline, polvaniline,
benzotriazole, phenothiazine, saccharine, l-acetyl-2-
phenylhydrazine, polyethyleneimine, modified polyethyleneimine
(supplied from Nippon Shokubal Co., Lid.), N,N-
dimethylaniline, modified dihydropyridine, Z2-methvlimidazole,
Z2-hydroxyethyl para-toluidine, ethanclamine, diethanolamine,
diethylethanolamine, methyldiethanclamine,

butyldiethanclamine, diethylamine, triethylamine, n-
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butylamine, 2,2-bipyridine, 1,10~phenanthroline, ammonia,
alkylidene malonate ester, 3-iminomalonate ester, ethylazane,
phenylamine, benzylamine, l-benzofuran-Z-amine, 4-
quineclylamine, pentane~1,2,5-triamine, benzene-1,2,4,5-
tetraamine, bis-(2-chlcroethyl)-amine,

butyl (ethyl)methylamine, {2-chlorcethyl)-{(propyl)-amine,
hexane-l-imine, iscpropylideneamine, etane-1,2-diimine,
carbodiimide, o-acetylhydroxylamine, o-carboxyhydroxylamine,
hydroxylamine-c-sulfonic acid, o-hydroxvaniline, hydrochloric
acid phenylpropanclamnine, catecholamine, indoleamine,
polyacrylamine, dichlorohexyl carbodiimide, acetylthiourea,
benzoylthiourea, Z-phenylhydrazine~l-carboaldehyde, 2,2,2-
triflucro~N'-phenylacetohydrazide, l-crotonoyl-2-
phenylhydrozine, 1-(Z-carboxyacryloyl)-2-phenylhydrazine, 1-
carbamoyl-2-phenylhydrazine, 1,4-diphenylthiosemicarbazide,
<, 4-diphenylthiosemicarbazide, N,N'-diacetylthiourea, 2~
thioxoimidazolidine-4-one, l-acetyl-2-thiohydantoin and the
like.

The compound having the amine structure can be used alone
or in mixture of two or more, and aniline is preferable
because reactivity with the component (C) is high and very
high-speed curing is promoted.

In the present invention, the component (C) reacts with
the component (D) to produce an amine complex mixture, which
promotes the high-speed curing of the adhesive.

The component (E) is the compound containing copper. The

reducing agent containing copper is preferable as the
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component (E). The reducing agent containing copper may be
exemplified by copper acetate, copper naphthenate, copper
octylate, acetylacetone copper complex, copper sulfate,
oxidized copper and the like.

The compound containing copper is preferably copper
naphthenate and/or copper octylate because a stable copper
catalyst is formed by coexistence with the amine complex
reactant produced from the component (C) and the component
(D) .

Their contents are preferably 0.1 to 50% by mass of the
compeonent (A}, 10 to 93% by mass of the component (B), 1 to
40% by mass of the component (C}, 0.1 tc 40% by mass of the
component {D) and 0.01 to 5% by mass of the component (E), and
more preferably 1 to 10% by mass of the component (&), 60 to
80% by mass of the component (B), 2 to 10% by mass of the
component (C), 3 to 50% by mass of the component (D) and 0.1
to 3% by mass of the component (E) in the first preparation
and the second preparation, respectively. This is because the
adhesive 1s cured at high speed and exhibits the high adhesion
strength to the adherends including the metal.

The component (F) is the radical polymerization
initiator. An organic peroxide is preferable among tThe radical
polymerization initiators. The organic peroxide may be
exemplified by cumene hydroperoxide, tertiary-butyl
peroxybenzoate, tertiary-butyl peroxyacetate, tertiary-butyl
peroxyisobutyrate, tertiary~butyl peroxyphthalate and the

like. Cumene hydroperoxide is preferable among them in terms
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of large effects. It is preferable that the radical
polymerization initiator is contained in the first
preparation.

The content of the radical polymerization initiator is
preferably 0.001 to 30 parts by mass, and more preferably 0.1
to 10 parts by mass based on 100 parts by mass of the first
preparation,

The adhesive composition of the present invention can
contain (G) the photopolymerization initiator for curing the
portion protruding from between the adherends, can contain the
cohesiveness imparting agent for enhancing cchesion between
the adherends, and can contain the antioxidant for enhancing
storage stability.

The photopolymerization initiator may be exemplified by
benzophenone, 4-phenylbenzophenone, benzyl, benzoin, benzoyi
isopropyl ether, benzoyl benzoate, 2, 2-diethoxyacetophenone,
bis-diethylaminoc benzophenone, benzyldimethylketal, 1-
hydroxycyclohexyl phenyl ketone, thioxanthone, 1-(4-
isopropylphenyl)2-hydroxy-2-methylpropane-l-one, 1= (4-(2-
hydroxyethoxy} -phenyl-2-methyl-l-propane-l-one, 2-hydroxy-2-
methyl-l-phenylpropane-l-one, camphor guinone, 2,4, 6-
trimethylbenzoyl diphenylphosphine oxide, pis(2,4,6—
trimethylbenzoyl)-phenylphosphine oxide, 2-methyl-1-(4-
(methylthio)phenyl)-2-morpholinopropane-l-one, 2-benzyl-2-
dimethylamino-1-(4-morpholinophenyl)-1~butancne-l-one,
bis (2, 6-dimethoxybenzoyl)~2, 4, 4~trimethyl-pentylphosphine

oxide and the like. Benzyldimethylketal is preferable among
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them in terms of large effects. It is preferable that the
photopolymerization initiator is contained in the first
preparation.

The content of the photopolymerization initiator is
preferably 0.001 to 30 parts by mass, more preferably 0.1 to
10 parts by mass, and most preferably 1 to 7 parts by mass
based on 100 parts by mass of the first preparation.

The cohesiveness imparting agent may be exemplified by vy-
chloropropyl trimethoxysilane, vinyl trimethexysilane, vinyl
trichloresilane, vinyl triethoxysilane, vinyl-tris(p-
methoxyethoxy)silane, y-methacryloxypropyl trimethoxysilane,
y-acryloxypropyl trimethoxysilane, B~-(3,4-
epoxycyclohexyl)ethyl trimethoxysilane, y-glycidoxyprepyl
trimethoxysilane, y-mercaptopropyl trimethoxysilane, y-
aminopropyl triethoxysilane, N-B-{aminoethyl)-y-aminopropyl
trimethoxysilane, N-p-(aminoethyl)-y-aminopropylimethyl
dimethoxysilane, y-ureidopropyl triethoxysilane, hydroxyethyl
methacrylate phosphate ester, {(2-hydroxyethyl)methacryl acid
phosphate, methacryloxyoxyethyl acid phosphate,
methacryloxyoxyethyl acid phosphate moncethylamine half salt
and the like. Among them, one or twoe or more selected from the
group conslisting of (2Z-hydroxyethyl)methacryl acid phosphate,
methacryloxyoxyethyl acid phosphate and methacryloxyoxyethyl
acid phosphate monoethylamine half salt are preferable, and
{Z-hydroxyethyl)methacryl acid phosphate is more preferable in
terms of adhesliveness to the metal adherend subject. It is

preferable that the cohesiveness imparting agent is contained
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in both the first preparation and the second preparation.

The content of the cchesiveness imparting agent is
preferably 0.001-to 10 parts by mass and more preferably 0.01
to 5 parts by mass based on 100 parts by mass of the first
preparation or 100 parts by mass of the second preparation.

A phenol-based antioxidant is preferable as the
antioxidant in terms of enhancing the storage stability. The
phenol-based antioxidant may be exemplified by 1,3,5-
trimethyl-2,4,6-tris (3, S5~di-t-butyl-4-hydroxybenzyl)benzene,
n-octadecyl-3- (3, 5-di-t-butyl-4-hydroxyphenyl)propionate,
pentaerythrityl tetraxis{3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionate], triethylene glycol bis[3-(3-t-
butyl-4-hydroxy-5-methyiphenyl)propionate], 3,9-bis[2-{3~{3-t-
butyl-4-hydroxy-5-methylphenyl)propionyloxy}-1,1-
dimethylethyll]-2,4,8, 10~-tetraoxaspiro[5.5lundecane, tris{4-t-
butyl-3-hydroxy~2, 6—dimethylbenzyl)isocyanurate, 2,4-bis(n-
octylthio)~6—(3,5—di—t~butyl~4—hydroxyanilino)—1,3,5—tria2ine,
tris (3, 5-di-t-butyl-4-hydroxybenzyl)isccyanurate, 2,2'=-
ethylidene bis (2, 4~-di-t-butylphenol), 2,6-di-t-butyl—-4-
methylphenol, Z2,Z2°'-methylene bis(4-methyl-6-t-butylphenol),
2,2'-ethylene bis{4d-methyl-é~t~butylphencl) and the like. It
1s preferable that the antioxidant ié contained in both the
first preparatiocn and the second preparation. Among them,
1,3,5~trimethyl-2,4, 6~tris {3, 5-di~t-butyl-4~
nydroxybenzyl)benzene is preferable in terms of large effects.

The amount of the antioxidant is preferably 0.001 to &

parts by mass and more preferably 0.0l to 3 parts by mass



.0+0 I kr, c4l ..--Il 1illto.:0,, 6 1 zit spuoogs CF ed1)181 hcl11461. 1791dLUPX3 6.6l 1il

15

based on 100 parts by mass of the first preparation or 100
parts by mass of the second preparation.

The adhesive composition of the present invention can
contain the copolymer in view of excellent adhesion strength.
The copolymer may be exemplified by various elastomers such as
acryl rubbers and urethane rubbers, and graft copolymers such
as methyl methacrylate-butadiene-styrene-based graft
copolymers and acrylonitrile-butadiene~styrene-based graft
copolymers., Among them, the acrylonitrile-butadiene-styrene-
based graft copolymers and/or the methyl methacrylate-
butadiene-styrene-based graft copolymers are preferable, and
the methyl methacrylate-butadiene~styrene-based graft
copolymers are more preferable in terms of being excellent in
properties. It is preferable that the copolymer is contained
in both the first preparation and the second preparation.

The content of the copolymer is preferably C.1 to 90
parts by mass, more preferably 5 to 70 parts by mass and most
preferably 10 to 30 parts by mass based on 100 parts by mass
of the first preparation or 100 parts by mass of the second
preparation.

The adhesive compcsition of the present invention can
contain additives such as an inorganic filler, a solvent, an
extender, a reinforcing material, a plasticizer, a thickener,
a dye, a pigment, a flame retardant and a surfactant in a
range in which the object of the present invention isg not
impaired.

The adhesive composed of the composition of the present
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invention is cured in a short period of time by bring the
first preparaticn into contact with the second preparation.

When two adherends are adhered using the adhesive of the
present invention, it is preferable to apply the first
preparation on one adherend, apply the second preparation on
the other adherend and adhere by facing applied surfaces of
the réSpective adherends toward each other because a curing
speed is fast. When the second preparation contains a volatile
solvent, it is preferable to emit the volatile solvent, and
subsequently adhere by facing the applied surfaces of the
respective adherends toward each other. When a protruding
portion and the like in which the first preparation is not in
contact with the second preparation occurs in this method, the
protruding portion can be cured by previously adding the
photopolymerization initiator to the first preparation and
irradiating the protruding portion with ultraviclet ray.

The adhesion method of the present invention can bond the
adherends each other in a very short period of time by
reflecting characteristics of the above adhesiﬁe, and
contribute to the enhancement and rationalization of
productivity in various production lines.

The bonded body of the present invention reflects the
characteristics of the above adhesive to exhibit the high
retention rate in the durability tests including the high

temperature high humidity test.

EXAMPLES
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Examples 1 to &, Comparative Examples 1 to 5

As shown in Table 1, the components (A) to {(8) and the
cther components were mixed at ratios in Table 1 to make a
liguid adhesive composition.

Fixation time, tensile shear adhesion strength and
moisture resistance of the composition containing the first
preparation and the second preparation were measured by the
following methods,

Fixation time

The first preparation was applied on one test piece for
measuring the tensile shear strength, the second preparation
was applied on the other test piece, and the test pileces were
adhered by abutting the applied surface of the respective
adherends. A time from after abutting the applied surfaces
until the adherends could not be separated by applying a 4 kg
ioad to the test piece was used as the fixation time.

Tensile shear adhesion strength

An iron test piece having a thickness of 1.6 mm as the
adherend (sandblast treatment) was adhered by the above
method, and the tensile shear adhesion strength was measured
using a tensile tester (a tensile speed: 10 mm/minute).
Moisture resistance

The same test plece as in the measurement of the tensile
shear adhesion strength was made, and subsequently left to
stand in an atmosphere at a temperature of 60°C and at a
humidity of 90% for 500 hours. The test piece was removed,

subsequently left to stand in a room under an atmosphere at
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23°C and at 50% RH for 30 minutes or more, and the tensile
shear adhesion strength was measured.
Results of the above are shown in Table 1.

[Table 1]
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OWEN IAN content 15% NBR (solid) AN content 41% NBR (solid) Isobornyl methacrylate
Methacrylic acid 22-Bis[4- (methacr loxyethoxy)phenyBpropane 2,2-Bight-
(methacrylexypolyethoxy)phenhaPrePane 2-Hydrox ethyl methac late Dicyclopentenyloxyethyl
methacrylate Trimethvlolorepane trimethacrylate aglliutt Benzyldimethylketal
(2-Hydroxyethyhmethacryl acid phosphate A5-Trimethy1-246-tris
(35-di-t-butyl-4-hydroxyhenzyl)benzene iCumene hydrooeroxide AN/BD/ST-based graft copolymer
butadiene/MMA/ST copolymer AN content 15% NBA (solid) AN content 41% NBA (solid) Isobornyl

methacrylate Methacaliciagid «2,2; 13iskn{netbagryloxyethexy)phenyllprgpane 12-Bisl4:, ¢
(methacrylexypolyethoxy)phenyl]propane 2-Hydroxyethyl methactylate Dicyclonentenylogyethyl
methacml&tezTgmeth totroanestrimethaoptate chiMVig type adhesives which have

high adhesiveness and moisture resistance. It has been also

found that the molsture resistance is further enhanced by

making the content of acrylnitrile in the nitrile butadiene

rubber 10 to 30% by mass based on the nitrile butadiene rubber

(comparison of Example 1 with Example 8).

INDUSTRIAL APPLICARILITY
The adhesive 0f the present invention exhibits an
extremely quick curing reaction at ambient temperature and is
excellent in adhesiveness and moisture resistance, and thus,
is applied to various production lines to enable the
shortening or rationalization of production time, and is very

uzeful in industry.



iguexag-g-iMp.3-3 Copper actylate Copper naphthenate (copper content: 5%)
(2-Hydroxyethyhmethacryl acid phosphate | ,3,5-Trimethy1-246-tris
(3,5-di-t-butyl-4-hydroxybenzyhbenzene AN/BD/ST-based graft copolymer butadiene/MMA/ST .
copolymer Fixation time Tensile shear adhesion stien Tensile shear adhesion strength() (ali)
4uouothuga , On 000 -401-no 00 3 SCAOJPPy SAgglO

CLATMS

1. A composition comprising: a first preparation containing
(A a nitrile butadiene rubber, (B) a (meth)acrylic
composition, (C) a compound having an enal structure and (F'Yy a
radical polymerization initiator; and

a second preparation containing (A) the nitrile butadiene
rubber, (B) the {(meth)acrylic composition, (D) a compound
having an amine structure and (E) a compound containing

copper,

2. A compositicn comprising: a first preparation containing
{A) a nitrile butadiene rubber, (B) a (meth)acrylic
composition, (D) a compound having an amine structure and (&)
a radical polymerization initiator; and

a second preparation containing (A) the nitrile butadiene
rubber, (B} the (meth)acrylic compeosition, (C) a compound

having an enal structure and (E) a compound containing copper.

3. The composition according to claim 1 or 2, wherein the
first preparation further contains (G) a photopolymerization

initiator.

4, The compesition according to any cne of claims 1 to 3,
wherein a content of acrylnitrile in the component {(A) is 10

to 30% by mass based on the component (A).



-c,CCnoi,2 'no 20 From Table 1, it has been found that the compositions of Examples are
the high-speed curing type adhesives which have high adhesiveness and moisture resistance. It has
been also found that the moisture resistance is further enhanced by making the content of acrylnitrile
in the nitrile butadiene rubber 10 to 30% by mass based on the nitrile butadiene rubber (comparison
of Example 1 with Example 8). INDUSTRIAL APPLICABILITY The adhesive of the present
invention exhibits-anextiamely quigk cudng,sacton at ambiepttemperalyie and is excellent in
adhesiveness and moisture resistance, and thus,’is app ied to various pro?ﬂuctién ines to enable the

shortening.ae rationalization of preguction timen apd-s vepeusefub iningusty, 21,CLAIMS 1. A
composition comprising: a first preparation containing (A) a nitrile butadiene rubber, (B) a (meth)acrylic

compositidm,AC)td eonpounddrandng anrenal Strustirerand. (Rra tadieakpalymerization initiator; and
a second preparation containing (A) the nitrile butadiene rubber, (B) the (meth)acrylic composition, (D)
a compoundtaviig an'arfine stfuctdre’ aRd {Ef a compound containing copper. 2. A composition
'comprisinq:(a fi %t prggaiation c%ntaining{égAgha nitrile butadiene rubber, (B) a (meth)acrylic

4 ESmpoUnGTaVIAG AR ARING Strd e AR (F} arabitcal bolymerization initiator; and

composition,

a second Feﬁ%%{?geﬁ?ws'@@mo@ﬁhsrg@tgg%PHEQ{%”%ﬁ%PQ%&&%%“ﬁ@%?%g&%{%C composition, (C)

a compound having an enal structure an a compound containing copp e composition
accordingdeiclaist 4 jor & uherein the first preparation further contains (G) a photopolymerization
initiator. 4. The composition according to any one of claims 1 to 3, wherein a content of acrylnitrile in
the component (A) is 10 to 30% by mass based on the component (A).

6, The composition according to claim 5, wherein the

component (B) contalns isobornyl (meth)acrylate.

7. The composition according to any one of claims 1 to &,

wherein the component {C) is Z-ethyl-2-hexenal.

8. The composition according to any one of claims 1 to 7,

wherein the component (D) is aniline.

9. The composition according to any one of claims 1 to B,
wherein the component (E) is a reducing agent contalning

Copper.

10. The composition according to any one of claims 1 to 9,

further comprising a cohesiveness imparting agent.

11. The composition according to any cne of ¢laims 1 to 10,

further comprising an anticxidant.



22 5. The composition according to any one of claims 1 to 4, wherein the component (B) contains one
or two or more selected from the group consisting of isobornyi (meth)acrylate, (meth)acrylic acid,
2,2-bis[4- ((meth)acryloxypolyethoxyphenyl)propane, 2,2-bis(4- (meth)acryloxyethoxyphenyl)propane
and trimethylolpropane tri(meth)acrylate. 6. The cpmposition according to claim 5, wherein the
component (B) contains isobornyl (meth)acrylate. 7. The composition according to any one of claims 1
to 6, wherein the panent (C).is 2-ethyl-2-hexenal. 8. The compasition.according to_any one of
claims | to§7§,]'whe$§|{r?tr$é) %%%n%oﬁ%%rtl(l% i aniline. %ﬁ'haenc}/or%gs. %nca%%%ﬁing ttégan“illdne of claims
1 to 8, wherein the cemponent (E) is a kpducing agent containing copper. 10.The composition
according to any one of claims 1 to 9, further comprising a cohesiveness imparting agent. The
composition according to any one of claims 1 to 10, further comprising an antioxidant. 23 12. The
composition according to any one of claims 1 to 11, further comprising a copolymer 13. An adhesive
composed-6f-the éempositidh accordingtoaryionaof eldimsslitol t2. a4 Aradiesion #method using
the adhesg/r?eacc%)rdinag,to claim 13. 15. A bonded body adhered using the adhesive according to
claim of ¢ldims 1 to 12.

14, An adhesion method using the adhesive according to claim
13.
1i5. A bonded body adhered using the adhesive according to

claim 13.



