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by Kao Corporation). _
The above-described epoxy (meth)acrylates are products obtained by esterifying epoxy resins having
45 bisphenol-A, phenol or cresol novolak as a skeleton with (meth)acrylic acid and are commercially available
under the frade names of, for example, Ripoxy® SP-1509 and SP-4010 (made by Showa Highpolymer Co.,
Ltd.).
The above-described urethane (meth)acrylates are generally obtained by reacting a d|o| such as
aliphatic diols (e.g., ethylene glycol, etc.), ether diols having two hydroxyl groups at the ether chain terminal
50 ends, and ester diols having two hydroxyl groups at the ester chain terminal ends with a stoichiometric
excess of a diisocyanate such as toluene diisocyanate, isophorone diisocyanate, etc. to form a urethane
compound having isocyanate groups at the terminal ends which is then further reacted with a hydroxyalky!
~ (meth)acrylate. Commercial products are available under the trade names of, for example, Uvithane® 893
{made by Thiochol Chemical Corp.) and U-6HA (made by Shin Nakamura Kagaku Kogyo Co., Ltd.).
55 The above-described oligoester {meth)acrylates are polyfunctional (meth)acrylates having, as a skel-
eton, an ester compound obtained from aromatic carboxylic acids and are commercially available under the
trade names of, for example, ‘Aronix® M-8060 and M-7100 (made by Toagosei Chemical Industry Co., Ltd.).
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and the reactive diluent, wuth the mixing ratio of the spherlc'al inorganic filler to the flaky inorganic filler
50 being arbitrarily variable within the above-recited ranges of the respective components. if the amount of

either one or both of the spherical inorganic filler and fltaky inorganic filler is less than the respective lower

limit, the adhesion strength after soldering is considerably reduced. If it exceeds the respectwe upper limit,

the initial adhesion strength before soldering is reduced.

- The amounts of these inorganic fillers can be appropriately controlled within the above ranges so as to
55 obtain a viscosity suitable for end use.

The (meth)acrylate having an isocyanurate ring which can be used in the present invention is
represented by formula (1): '
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i sobut yl «ketone, 1, 1-dichl oroacéetophenane, - 2-chl or ot hi oxant hone,
2- et hyl t hi oxant hone, net hyl ben;'Ede for.- te, etc. These conpounds can be -
used alone or in adm xture. 25 R VR Bheat pol ymeri zation initiator,
usual ordinary organic peroxides can be used. Specific exanples include
ket one peroxi des such as nethyl ethyl ketone peroxide, cyclohexanone
peroxi de, etc.; diacyl peroxiéé‘scgm& as acetyl peroxide, benzoyl peroxidae,
etc.; hydroperoxides such as {-butyl hydroperoxide, cunene hydroperoxide
etc.,; dial kyl peroxides suc &di-t-butyl peroxyde, dicunyl peroxide,
et'%./;s al kyl peresters suBRCas t-B&Pyl peracetate, t-butyl perbenzoate,
etc.; peroxycarbonates such as dili sopropyl 30 peronyiIgar bonat e,
bi s(4-t-butyl cycl cagenoxydi dafBeREpeh etc.; and peroxyketal s such as
1,1-bi s(t- butyl peroxy)-3, 36¢ta1 met hyl cycl ohexane,
1, 1- bi s(t-butyl peroxy)cycl oheyane, etc. These conpounds can be used al one
or i adm xture. The anount ofgthe initiator is usually in the range of 7
fromO0.2 to 20 parts by wei ght based on 100 parts by wei ght of the sum of
“the polynerizabl e B‘re olyner and the reactive diluent. 35 The inorganf|c
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bal | oon, and synthetic calciumsili date. | nplicit in the flaky inorganic
fillers are talc, calciumsilicd®=G&ite, kaolin, calcined clay, i
bentonite, sericite, and basic nagnesi um carbonate. Commercially avail abl§
prodystg of inorganic fillers include FB-44 (spherical fused silica '
prqc%gced by Denki Kagaku 40 Kogyo K. K. ), EGB-210 (gl ass bead produced by
Toshi ba-Ballotini Co., Ltd.), LMR- 100 (flaky talc produced by Fuji Talc
Co., Ltd.), and [err] (flaky clgy produced by Bergen Pigment Co., Ltd.)..
particular, a combination ofg dd‘O”t'Cﬁﬂ?@@'—%i lica or glass bead as a
spheed cal inorganic filler and talc as a flaky inorganic filler in a
specific mxing ratio is effective. The anount of the spherical inorgani
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~ di | uent "eactivpedesyRbYRRS ispgvanyre agiq andia rpagtive darivative of Mettyacyts a5W- used ranges fro
to 180 paSpeciiGgxameieg Al the,rompernds of fumpa B) iacludp FAVRLA @ perropndarhereingf! gt wefi (fer %
and flaky inorganic filler are used in adm xture, the total anount therepf ‘
ranges from60 to 200 parts by wei ghtCHer 100 parts by weight of the totg
anmount of the polynerizabl e prepolynet and the reactive diluent, with t
mxipg ratio of the spherical indifC@=iller to the flaky inorganic §
filler 50 being arbitrarily variable within the above-recited ranges off
the respeqkddsy ARRRUNSHRLS-Col fid ), ARNAORIES @ coRpdulkE Whd?&ie oftf of 28 B aOfyalbliR
spheri cabm, 4@ b8 iafe GH.l=ICRICO2 RRalde@ by Tod\@és8irdHemichl thdustfy ¢cS LiSsnalAdshixeinne
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adhesi on Ste @Eatdrylanihavieg aosodwmniraty ringsis ussd e adamolititaisaaiip tanding fein t toct9 arts
| nor ganbycwéight,| peeferalihafiord & ta 9 iparsr byaveidhy, peo M0 makts Gyl waightiof thet thitel amonteof than gk
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: would drastically proceed to cause large strain during curing so that the ‘cured adhesive tends to have
brittleness and low adhesion. .
The curable composition of this invention can, if desired, contain additives such as chelating agents.
heat polymerization inhibitors, coloring agents, thixotropic agents, and curing accelerator, unless they hinder

50 the object of this invention.

Specific examples of the chelating agent include iminodiacetic acid, N-methyliminodiacetic acid.
nitrilotriacetic acid, ethylenediamine-N,N'-diacetic acid, ethylenediamine-N,N,N',N-tetraacetic acid, N [
hydroxy-ethylethylenediamine-N,N',N'-triacetic acid, and sodium salts thereof as well as N,N,N',N-tetrakis - §
{2-hydroxypropylethylenediamine, stc.

86 Examples of the heat polymerization inhibitor include hydroquinone, p-methoxyphenol, benzoquinoné:
phenothiazine, cupferron, etc. '

Examples of the coloring agent include azo-based, phthalocyanine-based, isoindolinone-based a®
. 8nthraquinone-based coloring agents, carbon black, stc.

25

50




whe;relm A's, V\/mch may be the sane or dlfferent each represents a hydrogen
atonj {15 [err] 20 or :
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25 wheein R represents a hydrogen atom or a methyl group.
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et hyl ergedi ani ngy N,huig“ Sihdth &t 864!, ethylenediamine-N, N, N, N -tetraacetic
'aac' § hydroxy-ethyl ethyl enediam ne-N, N, N -triacetic acid, and sodium

salts ereof as wWaldampis ablphdpiiedVin- ) @bévakias placed on an equipment by which the temperature of the

fe2- hyd XY Ppraphinsd Siliebcrli wa¥i nihtairet @t 100£2+ C, andbinashahresinasion isthangth di) per chip at 100°C
pol yner§ zat i on wasime&udear i ncl ude hydroqui none, p-nethoxyphenol,

benzoqy none 55 phenot hi azi ne, cupferron, etc. Exanples of the coloring
agent ifncl ude @y adtesigesirengti Rétaitiorsfanbiprinddia Seldering Sahindol i none based and

ant hr acgpi nons- based col ori ng agents, carbon bl ack, etc. EP 0 330 115

Bl Exarpl es %f t hEhetsainpioies oisparechigdheborevas dped e Eifeing bati'l 'teP'aﬁt ?%qu for %sew"ds -
etc. Banpl es @hd egeled duiopm dpmperaivies Mlier Bys saipring opesatiqn wep fPl??a’e j @d 'p shear
pmm;ne ydr op ereghgsige styaqgth (¢gh was measured. An adhesion strength retension after sol enng %) was obtamed by
M- dividing the shear adhesion strength after soldering by the initial adhesion strength as measured in 1) and
= B | multiplying the quotient by 100.

arts : EXAMPLES 1 TO 3 AND COMPARATIVE EXAMPLES 1 TO 4

the

art,

MD Unsaturated polyester (Upica® 8554 produced by 100 parts

son 4 d . : Nippon Upica Co., Ltd.; molecular weight: ca. 2,500)

ave ' Bifunctional acrylate (ULB-20 GEA produced by 70 parts

' ' Okamura Seiyu Co., Ltd.)
r;ts, Tetrahydrofurfuryl methacrylate - 100 parts
or .
50

'c|d The above components were uniformly dissolved by thoroughly stlrnng To 100 parts of the mixture

N- ' ' were added inorganic fillers and other components as shown in Table 1 below, followed by stirring to
kis- prepare an adhesive composition.

Each of the adhesive compositions was evaluated according to the above-descrlbed methods, and the
me, - ' 55 results obtained are shown in Table 1.
As is apparent from Table 1, the compositions accordmg to the present invention prove superior to the

and - ' comparative compositions.




metal , sal.ts of |ong-chain organi'c acids, such as cobalt naphthenate, cobalt
octenoate, etc.; am nes such as-di gptdydoaiislgine, N phenyl nor pholine, etc.;
quaternary anmoni um sal ts such as triethyl benzyl anmoni um 5 chl ori de,

etc.; and am nophenol s such as 2,4, 6-tris(di methylani nonet hyl)phenol, etc.
The curabl e conposrPron of this invention is prepared in the follomnng
manner. That is, thé meri zabl e prepol ynmer -+ r-eacteve diluent, and-
optionally (neth)ac e @nt ai' ngng & fsocyanfr & e rfng asgwel | as
photopolynerlzatlon‘tm i ator, heat pol ymeri zation inhibitor, chelating

ag , 8tc. are uni Borm y dlssolved in advance, and thereafter, t he |
thixotropic agent, goloring agent, etc. and optionally inorganic filler are
m xed 10 and dlspérsed The heat polynmerizatign jnitjator is then added
and unifornly nlxed~'§u= nhX|ag.|s usual by carrised out sals nom hi gher than
60 C usjhg a rotary gagi atok Or a thrée-roll nill. The present invention is
now illustrated in §r ater detail by way of the foll ow ng Exanpl es and
Conpar ati ve Exanples, but it should be understood that the present

i nvention is not deéngd to be limted thereto. In these exanples, all the
parts are by wei ght ugl ess othermnse sge0|f|ed 15 SABhesi on properties |
of the eurable adhe$i§€ conposi t'i &s' obt3i néd i i these™eXanphes were
measur ed accordi ng U@mtte foll owi ng nethods. 1) Initial Adhesion Strength:
20 The cural e cenp05|t|on was applied in an amount of from about 0.3 tg
0.5 ng onto a printed circuit board and, after a nultilayer ceramc chip
capacitor (3.2 nntxulvG mm) was mounted in the centraleopart thereof, the
assenbl3f was irradi & gd{w td an:ulst ravi ohet « i ght & or abeut g0 seconds at g
di st ance of 20 cntfnoﬂt hi¢h- pressure mercury vapor |anp having a power
|npuf of 80 Wcm anedlately thereafter, the assenbly was heated for 10
m nutes in an atupsphere at 120 C.- Then, the shear adhesion strength (kg)
25 per_chip wasgfreasgre¢d at room tenperature. 2) -Adhesi@n Strength at f
[err]: P a The s Ieg preparedg n 1) abowe was <l ac€d~on an equi pnent b
whi ch the tenpergt urexo the 30 printed circuit board was mai ntained at
1002 C, and the shear adheS|on strength (kg) per chip at [err] was
nmeasured. 3) AdheS|onu§%rength Retention after Dipping,ip Soldering Bath:

35 shhe sanple as prgpargd.i B 1) sabove was dicpped iA & soLderlng bat h
kept at 260[err] for 20jsecdnds“and ‘ool ed to room tenperatufe. After this
sol dering operation was repeatedly conducted 6 tinmes, the shear adhesion
strength (kg) was neagujed. An adhesion strength retengign after soldering
(%9 was obtai ned by d§vrd| Lhe shear, adheStoncﬁn;enth Tafter soldering b
the ini#si al adhesi on gt engﬁh"as ﬁbasured in 1) and nultiplyPng the
quotient by 100. 40 EXAMPLES 1 TO 3 AND COMPARAZI VE EXAMPLES 1 TO 4
Unsat ur at ed pol yester [err] 8554 produced by 100 part® 45

Ni ppon Upica Co., Ltd.; nolecul ar meld%t ca. 2500) Brfunctgonal ‘acrylate
(ULB-20 GEA produced by 70 parts Okakura Selyd Co., fitd.) 1

AJ
=
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Tet gahy@rof urfuryl methacrylate = €100 paﬁtg 508
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as shown in Table 1 bel ow,

conposi tion.

t he above-descri bed net hods,

Table 1. As is apparent from Table 1,

present invention prove superior to the and
conpbsi ti onsNote: Ep:i:g F %%

FB; 44 produced by Denki I%é’@akti’al(d'@ﬁi%

pm 2§ EGB-210 produ ed Tos]g]ab I I o
Ltd.{ avg particle PE? rrﬁ
Fuji° Talc Co., Ltd &S c 1IR3

4. [err] produced by

di aneter: ca. 1.4 [er3 %ﬁ{'&% éé;é
particle dianmeter: ca. 1 (?[

AG 7; [esr] 22- B754pr0m 36%% d\loug,r
p- Met hoxyphenol 25 rd@/ ?‘ Y

N, N,

par'ts of the m xture were .added

Ltd., avg
NI

I norgani c

Il Iers and ot her conponent s

foll owed by stirring to prepare an adhesive
Each of the adhesive conpositions was eval uated according to
and t h&Pab33oras@it s obt ai ned are shown in

the conpositions according to the

art

sa%u

N -tetraet hyl enedi am ne- tet raacet at e 30 EXAI\/PLES 4 TO 9 AND

conpar at ive

Prog 'e¢¢q1 by Mremk 338agabuBKgice: K. K. i:
am% p%a?r-tllcﬂ-é) dimanet er :

~ca. 10.0

Tostwhar@@nmte@uce@o by
"a"tﬁfer& CF‘Terlr] oo

td rtlcle
f‘i r'|' bed:s avg.
pro Y by Chi ba- Gei gy

g@r@‘ér at 'anmégt " Co.,

er. C

COVPARATI VE EXAMPLES 57 T@UsdiddameRDZ3D| prodepely sy [mitdumehdd) Led. ;

35 parts Bi f uncti onal
Reacti{i ve reli | uent (phenoxyet hyl

acraigt @dddiR1d d¥zeter: ca. 15.02pmparts 35
acryl ate)

40 parts |socyanurate

ri ng __:cont ai ni ng (et g:acriydgreure® 5l midduded by Chiba-Geigy AG

ot 7: Trigonox® 22-B75 produced by Kayaku Noury
s 20 Corporation
: 8: p—-Methoxyphenol
. ® 9: Tetrasodium N,N,N',N'-tetraethylenediamine-
tetraacetate _
30 EXAMPLES 4 TO 9 AND COMPARATIVE EXAMPLES 5 TO 6
Polymerizable prepolymer (Upica® 8554) 35 parts
Bifunctional acrylate (ULB-20 GEA) 25 parts
% Reactive diluent (phenoxyethyl acrylate) 49 parts
: Isocyanurate ring-containing (meth)acrylate see Table 2
, i Photopolymerization initiator (Darocur® 1173 3 parts
N produced by Merk Co., Ltd.)
: Heat polymerization initiator (Perhexa® 3M 3 parts
“ produced by Nippon Oils & Fats Co., Ltd.)
. Heat polymerization inhibitor (cupferron) see Table 2
] Chelating agent (tetrasodium 0.05 part
ethylenediaminetetraacetats)
Flaky talc (High Toron® A produced by Takehara | 100 parts
® Kagaku Co., Ltd.; avg. particie diameter: 3.0 um) .
The above components were mixed by stirring to prepare a curable adhesive composition, and each of
the resulting composmons was evaluated as described above. The results obtained are shown in Table 2.
50 It can be seen from Table 2 that the compositions according-to the present invention are superior to the

comparative ones.




Y

Phot opol yneri zati on initiator [err] 1173 - 3 parts produced by Merk Co
L.t d. ) Héat polymerization initiator {e%r] 3M 3 parts 40
produced by N ppon Gls & Fat&P ¢330 11581 ) Heat pol yrrerl zation inhi bi tor

(cupferron) see Table 2 Chel ating agent (tetrasodi um
0. 05 part et hyl enedi am net et r aacet at e) Flaky talc (High [err] A pr oduc{ed by cia

Takehara3s « 100 parts Kagaku Co., Ltd. avg. particle diameter: 3.0 [erj])

The abové & onponents were moxed by sL| rring to prepare a curable adhesfive 1.
conposi tigdh, and ®ach &f thé& reésul tiag cerrpoﬁ tions was eval uated as

degcri beé bove The results obtained are shown in Table 2. 50 It canl be s

are supeci4r to the conparatjve ones_ JEP O 330 118 Bl [err] EP 0330
115 B1 Cl A our abl e a&lhesive ,qorrpg5| t idon cX)rrpFl sth a polyneri zabl e
pr epol ym&’rx sel ect ed fromthe group consisting of “an tgnsai urated polyesgter,
anvoepoxyu( th)yacrylate, a urethane (nmeth)acrylat® afd ah 5 6 = 10
oligoester (neth)acrylate, a reactive diluent vvhlx:h di fff‘ers”f r¥m said
pol ymer | z_attl e prepol ymer, whjch reackivegdilyent ¥s Sel ected f&om the fgroup

~seen fro able 2 that the conpositions accordi ngstost ha present invention
%

consi stigdof a mno- dr pol"yfﬂnctl oral et ﬁ)acryl at';,e Hal ¢ r2active
di |l uent Bej ng added to adjust the viscosity of thg C’Tabze §dhg5| ve 2
cdfiposi ti ,LOn, ‘and a polynerization initiator for the ;;pl y%nerr‘zaﬂ-l on of .4
et hyl eni Gal I y unsaty at ed grpups, wherein said cogn Bosi 3 i o fart her
conpri se ninorgamic'fill & Conpri i ng~a céhbi nat i @h of a eSpHeri cal
inorgani & filler and 10 a flaky inorganic fillerg ch-ara::tengd in that

thg contgnts of said spherical inorganic filler and flaky i tior nic figler 4,
are from’** 10to 5Qparts by weight and Srom 505t 0 &15 parts py
WEI\g-ht Iees pecti vely, Fased %n '100 parts-oy Vi ght of: the td af anount’ of

sai d pol )?‘ rizabl e prepolymer and reactive dil ueng. @ 3, A Clgrabl e |
adhesi"‘Ee vc%npom tion as in claiml, wherein said sphdﬂ cgl |§,’nor3.gan| c filler a

i srsspE riccgl fused silica orgglass bead, =and Sai o=f £<y z:norggalgl c filler iss
“talc sAicur abl e dthesive 'corrp05| t on accori ng‘:t 0 -ucL agm & Eurt her :

-
conprisifg'a (nmeth)acryl ate having an isocyanuratg rlmg £n an amount of
from1 tq 40 parts by weight based on 100 parts b§ \/\Eﬁ‘ghﬁ of t Be 20
total am@ugt of sald | ymere zgbl e prepol rrer~and:reac i ¥ d’a’laent sagd
o -l -l
(8t h) acryl|at e haVing an i sotyanurat& ring bel ng addedﬁteg’l or que t he . %
adhesi on strength at roomtenperature or high Togd e 9 3
s O - ]
k- | w “EEs B £
E'-.- 0 f ' 8 ., e - e o 02 29 B &
. o - ~ n -l T O Y .
% g 5..4 g : g “; 35
35 bl 2 “wy B ©
QA M 3 o
al YT # €
] (L) = <
.g o S » [ [
. ¢ Rz
~ e :
o g T R L R .
| X 2 S - r - 5 - o ’
r = ] - 3 25 %8x8 .
P TS Fs) - & ] ™ “d T - -
£ o~ e . e o - ™~ =« =29 e a4 O -
Q M ] [ ] I . (- -] (-] (-4 L}
? s = g e s S =8 28 <8 = K&
o & - 2 s 5 o o ™o
[ 1N -« -3 4 [ [~}
ol @ L wn 2 [} .. - ‘: ;: - 45
° 3 2 e & £ by by S 2 3 3 3
o n Q Nal [ - k-] U] w - - « « =
< - - L o [ L] :
G > - -4 o~ - [+ e -4
") - ~4 -) U o ™ 4 -} o
3 v -l -« -« .t [ ] L [ .ﬂ -t ot 5
[ ] (3] (13 [';] [ - Q -y ] in a
aQ o~ ™~ (3 - .| = < -t o~ 9 ~ L]
oy £ ] ™ ™ o o 1 "} s N L o L2 e~ ve
89 <= £ x § = & & S L T S
50 o 2 5 3 50
[ - < = 1
i
While the invention has been described in detail and with reference to specific embodiments thereof, it
will be apparent to one skilled in the art that various changes and modifications can be made therein without :
55 departing from the spirit and scope thereof. 85
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terr,perati!_ re of the curabl e adhesive conposition. 4. A curable adhesive
conposition as in claim3,. wherein said (neth)acrylate containing an

| socyanurate 25 ring is a conmpound r&oéséﬁﬂtsy by forrmula (l1): 30 35
wherein A's, which may be the same or di each a hydrogen atom
40 [err] i45 wherein Ris a hydrogen atomor a nethyl group. 5. A curable
adhesi ve] lconposicidid as in claim4, wherein all of the A's are 50 [err]

6. A curable adhesive conposition as in claim4, wherein one of the A's |s

a hydrogén at ompang cirbile QéHagive Eéﬁﬁboﬁh&r Sripriding2a polahbeZable pre &Pn%%@l&ét&ﬁ%rz -the"group
cwabl e $dhe5| Ve Coondisling bil sMurdSturaidd Gbigéster.dan SRy ﬁ!hdﬂl)&%tepg drdiRind\ (Feth)Scrfifd bdd an
and the ot hers t wo ofgabstar @efhmryiate=a iVl .dildnt whichUdifebd ﬁanaéd‘uamlw@n%wmn&nwmch
as in claim3, wheeative digntlis(saedtdt) fanr 4ié glogp Eumsisting obmbrRoary@IYiih@bEl (mefifacklate, said
is used in an anpusdctef diluent rhelbg tadde@Otopartiusts the yvisaesitg fof tHsaceableoaihdD@ q@awpbsitiollyand a
wei ght of the t ot edolymesizaton initatap ffor iei pbiyyskization of Atttyleaically epmaturatedrgrauns] whergio tskid @om-
di l uent. 9. A cur defitondefihersiomprised apioeypanicditier ggmpyising aeembinatien| ofi 2 sphiricat inargamicriiller and

<4 wherei n sdfd oldfgeeiaereanicifest h) acryl ate has, as a skel eton, an ester
conpound; obt ai ned frﬂ}ﬁaﬁ‘ﬁ"zé Byihat the cenfersodl paid épha'i'ﬁabmf%ﬂﬂﬁ filfos jagp fistsy ipprognic-filler gre from

%tional (meth)acryl™d tg% 5 patspyorRigty ang: Eom 50 BY iyeighty 'ieFFg;"‘UP'Y based on 100 parts by

2tri met hyf propane t'1 trr‘gl"}?) Ete F?P‘é‘f ¢f said '°°"_‘['Oe"|5 YR ang gpactive diluent.

=tetra( met h) acry at aer

rt Fi s( et h) ( acr yFo X§ ld: %‘n dﬁesnvg) ¢o Elj )aél hlgrg:: f:n%ﬁrsgtel%%a&o?p“ﬁwctl r‘r%q[r%?"é. (t:lrer 'sasP%encal fused

Striet hyl ene gl ycol ? col di- (nmeth) acryl ate,

ipol yet hyl ene ‘gl ¥cof o v@ccroéa/\atﬁéngn a6 &t.ng Ysrfhbr VP fbh)ely Bt having an

tdi (meth)acryl ate, .s%c,(am nYdn t(bpfmﬁli‘% 49 arelb?m ﬂpiﬁ ﬁﬁa w&ﬁw P& o

yOXxi de added ther etigal é?rfouﬁ QIHY&IyﬁiMrllza@§tp9erpol r and rébck v@%lb@n@-%uﬁ (ﬁ%ﬁ)aé}{llat@ havmg an

:dl Basi c fatt y aci dsoegidrate Ning JoethgOsdde® 1€ igbvaOthe 3HdREEToN strength at room temperature or high

315 10. The cur abl erisbhifisd dfeneCiripIo SdHekiaycombosiodi m 3 or claim 9, wherein said

,pol yneri zabl e prepolyner is selected fromthe group consisting of an

iunsat urat ed pol y.esA eurgblecatihesye xymgositrgscie eifimad, avhersidl sad (met)dvesate containing an isocyanurate

’( met h) acryl atee. 2Qing is a compound represented by formula (i):

120 11. A curabl e adhesive conposition as clained in claiml, claim3 or
‘claim 11, wherein the weight proportion of the polynerizable prepolynmer to

the reactive diluent is in the range of f*8f"0:90 to 80:20 and the

.pol ynerization initiator is used in an ar‘rount of fromO0.2 to 20 parts by

swei ght baseda‘bn 100 / .
0 .

| ]
AOCH ,CH, - N-CH;CHL0R ( I )
. - N\u/

wherein A's, which may be the same or different are each a hydrogen atom,

e W wpiue Al

S U SRS

. 40
CH2=C-CO- s Or CH2=C-COO (CH,) 5CO-
45 : .
wherein R is a hydrogen atom or a methyl group.
; 5. A curable adhesive composition as in claim 4, wherein all of the A's are
.2 |  cHy
CH,=C-CO-.
eof, it i
iithout 3
56 .
| 6. A curable adhesive composition as in claim 4, wherein one of the A’s is a hydrogen atom and the other
two A's are CH. = CHCO-.
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parts .by weight of the sum of thé pol ynerizable prepol yner and the reactive
di luent. 25 " EP 0 330 115 B1

25 Patentanspriche 1. H~rtbare Kl ebe- Zusammenset zung, unfassend ein
potymerisi er bares Prepol ynmer, das ausgewAhlt ist aus der G uppe, bestehend
aus ei nenf-urgeusdietadasie cerorogitian asrin cleimre wh&pio ey oehe) aér G aCHCRDE M @Bang |
Ur et han( met HPedieyvan s yriCieiTHI%00 i goest er (meth) acryl at; ein reaktives ;
Verd~nnungsnittel, das sich vonr 30 obigen polynerisierbaren Prepolyner :
unt ef sche déeushl aa't?g GRoMpPition 8¢ mamm devhein saddmetilacylain B3ying 2( isocyanusitariogn
nono- dder 2? :fﬁ lﬂ Pfl o ISP Reis Ly yeight basidoR 10Qipasts b weighi ot the total amount

Ver dt nnungsif ¥ eq(’yE'ﬂrg'fé 2 B&p! ef "ﬁldé“e(}f sk05| tat der hartbaren

Kl ebe- Z t Ltiat
UG o 7Bl {e ag“%%feiz“‘zﬁss"t°ﬁmiggzu %1;a° [y defrh ﬁﬁﬁm’@;ﬁo@'@%”%wgﬂ i
ri{

besagt ¢, Zus yiato i c s[} frld S Bh3Epr3 ?a LT
aus einer ﬁ (mheth) 3 fs |
und ei nes b'ns%&\faﬁdrél@nl ff é@uk&‘& d’fkﬂ%ﬁé}{]\ét ﬁ&ﬂneﬁé olySdi @ fah)wmé $b j\
gekennzel chigiimadhafs peifsthyierd alytol 8 Qizhes GEHR sntﬁargs& o?< frolcl ﬁ i, b7V
bl at t ri gem anmegREHI86d ool d o bigpHenol A naViy éut)iefis Yhide aa avor 2Wighttigy! As%Q

Cew. - Ted | e, dieanaspatéia difablc ﬁ&y\/acrdT&hthnﬁmQ@ br 8 aﬁﬁdﬁﬁfbﬁ\@ .
pol ymeri si erbaren Prepol yners und reaktiven VerdOnnungsm tteI s, betr-gt. 4b

40 2. Har 10bane cithtdd) edhdsimacompositioh Dt tigmQE B eaim/A2) Spersit Baid polwoerizabledgrepolymer is
sphari sche aelentagciomsishgroupLrohsisting df as piseluia®d helgesEi. bn emguime(hiaay bl a8d b Lretagne Ode
d asper| en imethieandeteder bl attri ge anorgani sche FOl I stoff Talk ist. 9
HartbaPOe Kl ebe- Zusammenset zung genass Anspruch 1, welche weiterhin ein
(Met h) acr 1 At cuble edhpsivg compgsition as daiepdyia Aty F'ﬁ'g‘ B 197 slaive 1. N Do weight bi S
40 GBw. - Tei Peporiine b e polymerizaliroprenolymerTigithedeagtive ditestipin kg ange of frams1G:40 )00 :
pol ymeri si ePihine RolpPeizaion jnitiater igyeedde &n paonpt oo %P&’&?ﬁ'ﬁ?ﬂ?s‘fﬁ'th 4Sed on 100
unf asst wo BETS byieghtof E‘R/E‘f’ﬁf’fefﬂ? SAvAterizaple PepolEmRr AL LAY PPy zugegeben
wi.rd, | e KI g@ {’est i gkeit der hartbaren KWebe- Zusamenset zung bei
Raumnt errpera'? &' hoher Tenperatur zu verbessem so 4. Hrtbare

o e s

durch die F%Féﬂﬁ (m(a crg@fﬂﬁ% OligodktérBnetrfatrylat ein reaktives Verdiinnu
1111111111134, Jpolymeﬁsnel'baren PEJBO m Qm lcé p% bestehend aus
| I Al ndModer polultktiéhéflien W&ﬁ)aéiﬂat »Qbea dieses reaktive Verdunnungsmlttel zugegetioh 10

worin di e Buedsinalewisklsititider hiHbared KiottRkanvRdnSstiiing BifAlsteiRh; unl BiREIEIdlyme@iamhd- S
ei n -Vsser stnaibtbafiiodis Pblymérisation von ethylenisch ungessfigten Gruppen; wobei die besagte Zusammen- 1
35 setzung weiterhin ‘einen anorganischen Fiilistoff aus einer Kombination eines sphérischen anorgam- :
schen Fillstoffs und eines bléttrigen (flaky) anorganischen Flillstoffs umfasst,
dadurch gekennzeichnet, dass der Gehalt an sphérischem anorganischen Fullstoff bzw. blattrigem
anorganischen Flfistoff 10 bis 50 Gew.-Teile bzw. 50 bis 150 Gew.-Teile, bezogen auf 100 Gew.-Teile
der Gesamtmenge des polymerisierbaren Prepolymers und reaktiven Verdlinnungsmittels, betragt.

Héirtbar_é Klebe-Zusammensetzung gemiss Anspruch 1, worin der sphérische anorganische Filistoff
sphérisches Silicagut (fused silica) oder Glasperien ist und der bidttrige anorganische Fiiilstoff Talk ist.

8. Hirtbare Klebe-Zusammensetzung geméss Anspruch 1, weiche weiterhin ein (Meth)acrylat mit einem i
45 Isocyanuratring in einer Menge von 1 bis 40 Gew.-Teile, bezogen auf 100 Gew.-Teile der Gesamtmen-
' . ge des polymerisierbaren Prepolymers und des reaktiven Verdlinnungsmittels, umfasst, wobei dieses
(Meth)acrylat mit einem Isocyanuratring zugegeben wird, um die Kiebefestigkeit der hértbaren Klebe-
Zusammensetzung bei Raumtemperatur oder hoher Temperatur zu verbessern. ;

[P SN

50 4. Hirtbare Kiebe-Zusammensetzung geméss Anspruch 3, dadurch gekennzeichnet dass das (Meth)-
acrylat, das einen Cyanuratring enthéilt, eine Verbindung ist, die durch die Formel (I) dargesteilt wird:

55
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- | CH2=C-CO oder CHZ=C- COQ(CH2)5CO 20
darstell en, wobei R sin Wasserstoffatom oder eine Mthyl gruppe ist. 5.
Har t bare Kl ebe- Zusammenset zung gemass Anspruch 4, bei der alle A CH3 25
CH2=C- CO- 30 bedeuten. 6. Hart bﬁ?gwgb’bstusam‘renset zung genass
Anspruch 4, worin ein A ein Wasserstoffatom und di e anderen beiden A CH2 =
CHCO- darstellen. 35 7. HArtbare Kl ebe-Zusamrensetzung genmass Anspruch 4,
worin ein A CH2 =CHCOQ(CH2)s CO- und diG@HsDHgOAn bei den A CH2 = CHCO-
darspellen. 8. Hartbare Kl ebe-Zusammensgt zung genmass Anspruch 3, wobei

di eses (Meth)acrylat mt einen1|sQ§¥ ueggéing I n einer Menge von 5 bis
30 CGew. -¥eil en, bezogen auf 100 Gew. -jTei |l ¢ der Gesant nenge 40 des

pol yneri si erbaren Prepol ynROCHuGHedkt | yB-CEpBHaMNgsmi ttel s, verwendet
wird. 9. Hartbare Kl ebe-Zusanmenset zun i genass Anspruch 1 oder Anspruch 4,
dadurch gekennzel chnet, dass das A igogster(nmeth)acrylat als Skelett-Tei

si ne Ester-Verbi ndung aufwei st, die aus einer aromati- sch Car bonsaure
erhal tenowi rd, und das pol yfunktionelle (Meth)acrylat ausgewAhlt w rd aus
der 45 G uppe, bestehend . aus  Trinethyl propantri(meth)acrylat,
Pent aer yt hri t Wrtneher Buchtaben & dieygleigh odgnjveresiiedert SpirHPnRes | ipnelsgimbesspraietajamat |
Tris(nmeth) (acryl oxyet hyl )i socyanurat, 1, 8-Hexandi ol di (neth)acryl at,

Tri ethyl engl ykol di (et h) acryl at hbopentylglgkoldi(neth)acrylat,

Pol yet hyl°engl ykol di (net h).acryl af,

"Neopent yl gl ykol hydr oxypi val at di { net h) acryl at, Einer (meth)acrylierten
Ver bi ndung aus Bi sphenol A, ClgrQaC0Etdge e nCi «C s ECH Wg@e, -oder ei nem
Di gl ycidyl esterdi (neth)acryl at ei ner zwei basi gen Fettsaure so mt 4
odek_#ehy, Kohhgdsibnlvbad AR Wasidstortbinldasl dmelMeBhRrgbsigimenset zung gemAss
Anspruch 3 oder Anspruch 9, worin das polynerisierbare Prepolymer aus der
G uppe, bes eRgibreKibbe-2isARMbAEBEENYFbMkB AABNRA4YIRP i lle £1 NEM

Epoxy(met h)acryl at und ei nem Uret han(net h)acryl at, ausgew hit ist. 58 11.
Har t bar e Kl ebe- Zusammenset zung genmass Anspraygeh 1, Anspruch 3 oder Anspruch
11, woris das Gew chtsverhaltnis des polynerr%ierbaren Prepol yners zum
reaktiven VerdOnnungsmittel im Bereich von 110:90 bis 80:20 |iegt und der
Pol yireri sationsinitiator in ei ner MengeCHg»C-EP bis 20 Gew. - Tei | en,
11~~~ L ML11 S1]|21111111117| EP0330116B1 bezogen auf 100
Gew.-Teil e der Summe des pol yneri si erbaren Prepol ynmers und des reaktiven
Ver dunnulgsni Pedeyte" verwendet wird. Revendications 1. C.onposition adhesive

dur ci ssabl e comprenant un prepol ynere pol yneri sabl.e choi si_._dans ] e groupe
: 6. Hartbare Klebe-Zusa m_engetzu o] gemésg Anspruch AS worin el% 19 e?;\ Wassaersto! atonp undJ Qie

anderen beiden A CH; = CHCO- darstellen.

35 7. Hirtbare Klebe-Zusammensetzung geméss Anspruch 4, worin ein A CHz =CHCOO(CH:)s CO- und die
anderen beiden A CH; = CHCO- darstellen.

C 8. Hirtbare Klebe-Zusammensetzung geméss Anspruch 3, wobei dieses (Meth)acryiat mit sinem Isocy-
V anuratring in siner Menge von 5 bis 30 Gew.-Teilen, bezogen auf 100 Gew.-Teile der Gesamtmenge
' 40 ~  des polymerisierbaren Prepolymers und reaktiven Verdiinnungsmittels, verwendet wird.

9. Hirtbare Klebe-Zusammensetzung gemidss Anspruch 1 oder Anspruch 4, dadurch gekennzeichnet,
dass das Oligoester(meth)acrylat als Skelett-Teil eine Ester-Verbindung aufweist, die aus einer aromati-
- schen Carbonsfiure erhalten wird, und das polyfunktionsite (Meth)acrylat ausgewéhit wird aus der
45 Gruppe, bestehend aus Trimethylpropantriimeth)acrylat, Pentaerythri;oltetra(meth)acrylat.
Dipentaerythritolhexa(meth)acrylat, Tris(meth)(acryloxyethyl)isocyanurat, 1,6-Hexandioldi(meth)acrylat,
Triethylenglykoldi{meth)acrylat, Neopentylglykoldi(meth)acrylat,  Polyethylenglykoidi(methjacrylat,
Neopentylglykolhydroxypivalatdi(meth)acryIat, einer (meth)acrylierten Verbindung aus Bisphenol A, an
das Ethylenoxid addiert wurde, oder einem Diglycidylesterdi(meth)acrylat einer zweibasigen Fettsdure

50 mit 4 oder mehr Kohlenstoffatomen. '

10. Hartbare Klebé-Zusammensetzung gemiss Anspruch 3 oder Anspruch 9, worin das polymerisierbare
Prepolymer aus der Gruppe, bestehend aus einem ungesittigten Polyester, einem Epoxy(meth)acrylat
und einem Urethan{meth)acrylat, ausgewahlt ist.
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11. Hirtbare Klebe-Zusammensetzung gem#ss Anspruch 1, Anspruch 3 oder Anspruch 11, worin das
Gowichtsverhiitnis des polymerisierbaren Prepolymers zum reaktiven Verdiinnungsmittel im Bereich
von 10:90 bis 80:20 liegt und der Polymerisationsinitiator in einer Menge von 0,2 bis 20 Gew.-TeiIen,_
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constitue d' un polyester insaturd, d un (n6th)acrylate d epoxy, d' un

(mét-Ay atryl ate d' urethane et d' un EMBLRYAtEBI ate d' ol i goester, un dil uant
reactif qui est dlfferent dudlt pr epol ynere polynerlsable | equel dil uant
reactif est choi si dans upe constijtue un %?gcr Iate nono- ou
pol yfonct i onbeégge” -Toio d’p Pl §4RPe F@%\(PP‘W‘G’B'F%’ gn ef r Q4R 4° dpfieer

| a viscosite de "Pﬁ'g%%%soﬁ"f’?"g?fwé(ﬂh&l ve durcissable, et un agent d'anorcage

.. de la pol m&& ?cg“”& pour .1 a .pol ynerisation de groupes ethyl eni querment
“insaturgs, arte conposition.conprend en outre une charge mneral e

cQustit. Ueq d@o*p%suﬁ&mmb%legabwk%mggﬁgng@n eHcer%Lee LYol aafls §§r§ou
char ge. i nBr Qhia ] RN e, A o hae EAAE B e
char ges m nep@lrfaci R0 digéstte tin ARG B f‘es hlﬁ&&ﬂﬁud:lﬁ)repolymé'g RbiyR&EHIRYId, RGR!
entre 10 et gikdarid@dakir@8t @bisiCdahd B grfipS bondtt PaH fricMaci§Bte MUnblSou doRfoR&ohrel REENT |
par rapport @iudMsapidBhntfoul BiilPijtber ASistRitdIaas dnipdsiion aaleeval@ndiisiste, et un agent
prepol yner e @arhoriegs idsaw lpelymérisatioh o la TpBiaérishtion de eadPFRORMYIENITentsl RSN, ol
durci ssabl e sdile@ompasitisresoaipeting aih b@de uie ciehRje Sninépdpdhdtie:éé adliatcomiiisson &'und chergé| €
spheri que estinéelelsphéddue ietdurechagd mindralo b fimaors; par pyrogenation ou des perles
de verre, et | aerpddiséshen greq@Oles teneund’ desdik ehazges frimirati sphérisiue leemindrale .en Jlocons
Conposi®i on aheegpiees duireci0 st Hinadies el epte $0cet 1 ¥ariies erancids resbectivesmant: e agpportn
outre un ( nmetdq)PadiesAnoids de-la quantijoiaie degdits perhemdre eriymefispblatebdivant Sactie
quantit6 de 1 a 40 parties en poi ds ar rapport & 100 parties en poids de
l'a quanti 6 $5% F‘&F'@"d%@éﬁ"’@sd'-‘gﬁ' ;mﬂ g n ﬁ%'fafr dapms 'aquely [adiiengharag fpipgrgle -
| edi t (rret h)%PE %'g'? o d kg silico p&? 1548 ORIpNug pé’°P"§'6E‘f\?é’HGP%{?%'eﬁ?ﬁ vege et 5P'Eﬂﬁ“éf9$our

andl i or®r | a 787 §E® % dher ence a | a terrperature arrbl ante ou a une

tenperat ure &ln? n a%hek %e Ca%”%?a%le seon laa g b/een |cat com ngrg en utre un gcs Ilgté on
adhesive durg), 1 %ra e%ah .Yn%’a Aritifd e% aQé‘é" oGS Adbol §b artles en

(meth) acr yI o?dscé}r\ tbi&e t? eﬁé?ﬁ&éi’d"wlﬂﬁ sabis et ‘Ghibiaft > Gogift GREL §§;ﬂ$t§
par |a yant Wt cle?‘i §outé our améhorer]}a fésistance de I'ddhér temnpérature -
ambiante et sdnkssvel RisbhbUl  peuvent  8tre

|dent|ques ou dlfferents sont chacun uh atorre d' hydrogene, 45 R CH2=C- CO-,

50 . 4. Composition adhésive dirciéshiie$aida(de(dnbiiatiorb$; Qansliadjuelio-ledit Irhdth)hcryidtd cohtenant -
1111ML 11111 cycle Esbtynuditd)dsl.tn dBinpad réprdasiits pen labrmi® gpl: hydr ogene ou un groupe
nbt hyl ee 5. Conposition adhesive durcissable selon |a revendication 4, dans
| aquel l e tous |les A sont '

. : o ’ CH,CH,a08

35 : - . /\
' o I»o y
. - o 'nccé;cg,-’[\.'/u-cuzcu,_'ba LD
dans laquelle les A qui peuvent 8tre identiques ou différents sont chacun un atome d'hydrogéne,

R -
o
 CH=C~CO-,

50
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CH2=C-C00 ( CHz) 5CO-
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| S~~~ e~~~ CH2=C- €0£0.330G16 B1Conposi ti on adhesi ve _
durci ssabl e selon | a revendication 4, dans laquelle |'un des A est un atone
d'.hydrogene et |les deux autres A sont CH2 = CHCO . 7. Conposition adh6sive
dur ci ssabl e s@P@rﬁSlla'qt@\ﬁeﬁnlﬁfe@ﬂﬂﬁelnu'149'°l{?aﬁ§thv'aquel le I un des A est CH2
=CHCOO- 15 (CH2)sCO- et |es deux autres A sont CH2

Conposi t i onS-adii@eesiign alhpsiyesgispableseiPviA ’ﬂvandfcét{?éﬁd‘i'a&%da?‘t‘}l‘? tgus '%Faﬁ‘n?"f aquel | e

| edit (rret h)acryl ate ayant un cycle isocyanyr ate est utilise dans une
quaritite °de 5 a 30 parties en poids par ra%rt a 100 parties en poids de
la quantit6.totale desdits prepol yrrerecg%_%mérl sable et diluant reactif. 20
9. Corrposition adh6si ve durci ssabi e sel6®Fa“Pevendi cation 1 ou I1a

revendi cation 4, dans laquelle ledit (neth)acrylate d' oligoester a, come
squel ettg, un conpose d'ester obtenu a partir d'un acide carboxylique

aronat i que, g eloohpshithn GARLRN BErEivskifid SoltPlayibvaR@EaieH 1 €dand Bhudhd) BirS esdR RS dnehtome
groupe consti drEgénd bt 16 BRLNduBEd X kot €nAecHeo. et hy| pr opane, du
~t6tra(nmeth)yacrylate de pentaerythritol, de |'hexa(ndth)acrylate 25 du
di pent aerytnr idoabositadlcaadhbéimmmreasben dee\tendiaﬁmiﬁt higna taigydiieo Runedeln yleet, CHd & CHCOO-
di (nBt h) acr yl gt )a0- &t Ié-deaxanes A sinoCH, =dHCOF. (et h) acryl ate de tri 6t hyl ene
glycol, du di(neth)acrylate de n~opentyl glycol, du di(nmeth)- acrylate de -
pol yet hyI end dlomoasition adhésive( dvesisiagbiecseiph det reverdiafion @)@}pﬁ W'&t'@d'td@eﬁ%ﬁ@ﬁﬁxﬂm un
gI ycol, un corepde iserganuratet 43} ilisydapg wne guant $Ip § A9 PartioARPGISP P@Eﬂppﬁt} B 10pagies en
| oxyde d' et hybidsde laguantit taialy desdits peieelymase eolvnégsableet @H“gﬂtfﬁé?tﬁiyl i que d' un

aci de gr& dibasi que contenant 4 atonmes de carbone ou plys.

Conposi t i onS-adle@epsifien adhésives dugissapls; sqlogra I’%’e?d&?@qdﬁ oty 8 "‘?3"3 ‘f ans laquelle fedit
rev d| cation (@eth>a%{¥1§t°| Eﬁ?FtP' al & 3 ng i%acu e
gn e e cho sn ns Je grou

‘i‘
dans |l e groupé’ar e a ont o ate
d' epoxy et d di Cég";‘aﬁf clné?{s%{:(ip g{%ét éﬂeth Kég?ém @0&}3 i 5@9!':% eﬁé%%ln;
lat

durci ssafffe sé ,é . 518 o Py gl
ycol, du di(méth)-
; g ol d/g éﬂﬁéf&l&t@@ hl}d?&@ Ve deHéoptr p@i{défrﬁﬁ Sompo-
poI ymeri sabl e gt, tgadg b, S&i oStdbons! db Qﬁ%&d‘d@l&a@ Gh GirRd)achfibtet
‘agent d' am)r&’égﬁdlé?cl yﬁunQ ud H@Je' g‘Fa?stdlﬂaﬁlqlﬁscBntbﬁahtM M@G@Sarwﬁéoﬂﬂa@t ite de :
0 2 a 20,parties en poids par rapport a 100 parties en poids de |la somre du

prepol ymer e 1 @onpsyitiod aléeive tiur6lssalslé kaldnia révesdidaiidn. 3 &40 ladBvebdicabin 9, dans laquslle ledit
prépolymére polymérisable est choisi dans le groupe constitué d'un polyester insaturé, d'un (méth)-
acrylate d'époxy et d'un (méth)acrylate d'uréthane. :

revendi cati on

35 11. Composition adhésive durcissable selon la revendication 1, la revendication 3 ou la revendication 11,
dans laquelle la proportion pondérale du prépolymére polymérisable et du diluant réactif est dans la
gamme de 10 : 90 a 80 : 20 et I'agent d'amorgage de la polymérisation est utilisé dans une quantité de
0,2 2 20 parties en poids par rapport 2 100 parties en poids de la somme du prépolymére
polymérisable et du diluant réactif. '
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