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pwesm ng seals with reduced hardness and brittleness. It is the object of
thi's invention to provide an anaerobically curing adhesive sealing

conposi ti on whi ch exhi bi tRs excellent elasticity and foll owi ng properties
even #hen applied to an herend conposed of plural materials having

di fferent coefficie t:-t-lme-n-ma-l—asxpanm on or to an aflBdrend subjected to
a |l arge change of tenferat ufe. The present invention relates to an
“anaerobi cally curing adhesi ®e seal I ng conposition conprising (A) 5 to 20%
by wei ght of a nono(neth)acryl ate nononer represented by fornula (1) R
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55 2 EP0284027B1 wherein [err] represents a hydrogen atom or a nethyl
group; and R2 represents [ERR] 10eP0Q 288d2f¢B) 15 to 60% by weight of a
(meth)acryl ate prepol ynmer having a urethane structure in the main chain

t hereof and havi ng an average nol ecul ar wei ght of 10,000 or nore. The
present i'Yig@iRth Gepresents ;aydrogen afere ar & methyh gravps anddlireriesets cur i ng adhesi ve

seal i ng conposition conpris- ing the above-descri bed conmponents (A) and
(B), and further up to 70% by weight of (C) a (neth)acrylate prepol yner
havi ng_a uret hane stru the main chain thereof and having an average
rrolgeé.ufar wei ght 25 of 5Y0¥0 or less. In forpula (1), R2_may be substituted
with a nmethyl group, an ephyl group, a h et-qm a R¥droxy group and/or
a carboxyl group. Spe anpl es of kK h) acryl ate nonomer which
can be preferably us nponent (A) g8ent i nvention are shown -
bel ow. 4430 35 40 45 50 EP 0 284 027 Bl (1) [ERR] 25 (3) 35 The
(meth)acryl ate prepolymy whi ch can be used as conponent (B) has a urethane
structure in the main chain thereof and has at | east one pol ynerizable

et hyl eni cal | y unsaturated double bond at the term nal thereof. The average
nol ecul ar wei ght of conponent (B) ispal0,000 or nore, and preferably ranges
from4® 10,000 to 100, 000. |If HW'H mol ecul ar wei ght of conponent
(B) exceeds 100, 000, t-h!ﬁs% Gio prepol ynmer is reduced, naking it
difficult to cure the resul t9ng conposNeFoNn at roomtenperature. If it is

\./.

20 and (B) 15 to 60% by weight of a (meth)acrylate prepolymer having a urethane structure in the main chain
thereof and having an average molecular weight of 10,000 or more.

The present invention further relates to an anaerobically curing adhesive sealing composition compris-
ing the above-described components (A) and (B), and further up to 70% by weight of (C) a (meth)acrylate
prepolymer having a urethane structure in the main chain thereof and having an average molecular weight

25 of 5,000 or less.

In formula (), Rz may be substituted with a methyl group, an ethyl group, a halogen atom, a hydroxy
group and/or a carboxyl group.

Specific examples of the mono(meth)acrylate monomer which can be preferably used as component (A)
in the present invention are shown below.
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| ower than 10,000, satisfactory follow ng properties of the cured product
cannot be obtained. The nol ecul agp y2pghs7 Berei n defined is neasured by gel
perneati on chromat ography. The (neth)acryl ate prepol yner (B) can be

obtai ned by reacting a pol yether polyol and an organic 45 diisocyanate at a
nolar ratio (the éﬂrner/the latter) of 1/1 to 2/2 in a diluent to forma
pol yur et hane prep mer and reacting the resulting prepolynmer with a
(et h) acryl ate nononer having active hgH n in an anmount sufficient to
react with all the remaining isocyanat roups of the pol yurethane
preggfyner. 50 55 4 EP Q284 027 Bl Efanpl es of the polyether polyol to
be ed i ncludes those repriegsented by wylae (11) to (V) [ERRl 10 (V) 35
wherein [err] and [erQ%Iggdh_kggkpsw integer of froml to 5. The

pol yet her pol yols may be® used plone or a mxture thereof. The conponent
(O ich can be used in the Ayesent CHsention is a urethane type

(met h)acryl ate prepol yner having a uretfane structure in the main chain

t hereof and having at | east one polynerizabl e double bond in the term nal

t hereof . The average nol ecul ar wei ght of conponent (C) is 5,000 or |ess,
and 40 preferably ranges from500 to 5,000. If the average nol ecul ar wei ght
is legs than 500, the resulting sealing conposition beconmes hard upon
curing so that tH&)property to follow the adherend is reduced. If it
exceeds 5,000, the cured product exhibits insufficient releasability. The
uret hane type prepol yner (§Fscan be : for exanple, by reacting a
polryester diol or polyester! palyal rg gnted by formula (M), (M) or
(VIl11% either alone o nl‘FgFéot er eopb an organic 45 diisocyanate

at a nolar ratio (the forner/fthe latter) 1to 1/2 to obtain a

pol yur et hane prepol yner and reacting the resulting prepolyner with a

(met h)acryl ate nononer having active hydrogen in an anmount sufficient to
react with all the remaining i socyanate groups in the prepolyner: [ERR] 55
where¥n p and q each represents an integer of from1l to 5 r represents an
integer of from2 to 6; [err] represents an integer of from1l to 6; [err]
and [err] each rqpnesents a hydrocarbon group (e.g., an al kyl ene group)
having from2 to 6 carbon atons which may be substituted with a nethyl

groupy, a hydroxy group, a cggboxyl group and/ or | ogen atom 5 EP O
284 027 Bl
CH2=_C— ﬁ — O—CHZCHz—— 0]
35
L The (meth)acrylate prepolymer which can be used as component (B) has a urethane structure in the

main chain thereof and has at least one polymerizable ethylenically unsaturated double bond at the terminal
thereof. The average molecular weight of component (B) is 10,000 or more, and preferably ranges from
40 10,000 to 100,000. If the average molecular weight of component (B) exceeds 100,000, the reactivity of the
prepolymer is reduced, making it difficult to cure the resulting composition at room temperature. If it is
lower than 10,000, satisfactory following properties of the cured product cannot be obtained. The molecular
weight herein defined is measured by gel permeation chromatography. _
The (meth)acrylate prepolymer (B) can be obtained by reacting a polyether polyol and an organic
45 diisocyanate at a molar ratio (the former/the latter) of 1/1 to 2/2 in a diluent to form a polyurethane
prepolymer and reacting the resulting prepolymer with a (meth)acrylate monomer having active hydrogen in
an amount sufficient to react with all the remaining isocyanats groups of the polyurethane prepolymer.
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[ERR] wherein'p, q, and r are as defined above; and 10 [ERR] wherein p and
g are as defined above; and [err]ep opssogres 20 [ ERR] or a hydrocarbon
group (e.g., an al kylene group) having from2 to 6 carbon atonms whi ch may
be substituted with a nmethyl group, a hydroxy group, a carboxyl group-
and/ or a habegeles efttherpoly8ter polyol Thie usertinsiyses thosegeprespntechyfomelae (If ©V)i nt o t he
seal ing conposition inproves elasticity, stretchability and releasability
of the cured product while its qgge5|ve strength is reduced. Therefore,
although t he sealing conpoc-|on| |ng conmponent (C) is not suitable
for, appli Qpar seeayll ks requi t he
nPosi tllg dl:!g% 2 |§/e gaaggggnb yhof flarsggg and is
SU|tabIe as a |liquid gasker 0 e in appllcatlon to areas where high
elasticity is required, such as vi®ration insulators. 35 In the
prepargtion of the conponents (B) or (C), specific exanples of the organic
diisocyanate to be reacted with the pol yet her polyol, polyester diol, or
pol yester patgol include diphengH thane |socyaa e (MD), tolylene
di i socyanate} (TDI), Xyl e % 3E R (XDl), |s phorone diisocyanate
(1PD), riapOCHREH oHk8H yEH@dsodyanat e (K@),
hexanmefshyl ene di yanang Iohexylnethan@ di i socyanate (HVDI),
trlnethylhexanethylene d||socyaﬁ§ e (TNHDI) O these, preferred are HDI,
HVDI, and 40 TMHDI. These organic dllsocyanates can be used either
QVIVIdua||y or in conbinations of two or nore The (neth)acryl ate nononer
havi ng active hydrogen to be reacted with a prepol yner includes nono-

(et h) #&cr ) ho , e.g., ethylene glycol | ene
gl ycol, ﬁéa%go%Q% g—g¥§£ qu%u edlol 1, 4- but anedi ol , polyeﬁﬁ&%ene
glycol; and Oﬁ?o(neth)acryé dl(neth)acrylates of trihydric al cohols,
e.g., trinethylol et hane thonIpropane gl yceri ne. These conpounds can
be used either individually or in 45 conbinations of two or nore. The

aver ag® nol ecul ar wei ghts of the conmponents (B) and (C) can be controlled
not only by settlng mol ar ratio ofCRfe g ganlc didfspcyanate to the

pol yet her 8 ol 88 est er d|v pbl pol oll Wi thin the
above- r ecl ﬁg G G- : HyfO I TEH,CHye®H t 0 be
used. Jhe dlluent can be cdntal he ~thane met h) adr ylat &
conponents (B) and (C) so as to suppr increase in viscosity of so the
uret hane (neth)acrylate conponents during preparation thereof &He di | uent
can al so be added to the sealing conposition to control the vié sity of
t he conposition. 55 6 EP 0 284 027 Bl The diluent which can be used
i ncl udess wheminh) ceod wid edct sepresgntseadntoged oftfsomt 1o 5 Tiel polyether pbigolsrmiaybe udetiRiee d&r0

as a mixture thereof.

The component (C) which can be used in the present invention is a ursthane type (meth)acrylate
prepolymer having a urethane structure in the main chain thereof and having at least one polymerizable
double bond in the terminal thereof. The average molecular weight of component (C) is 5,000 or less, and

40 preferably ranges from 500 to 5,000. If the average molecular weight is less than 500, the resulting sealing
composition becomes hard upon curing so that the property to follow the adherend is reduced. If it exceeds
5,000, the cured product exhibits insufficient releasability.

The urethane type prepolymer (C) can be obtained, for example, by reacting a polyester diol or

polyester polyol represented by formula (V1), (Vi) or (Viil) sither alone or a mixture thereof with an organic

45 diisocyanate at a molar ratio (the former/the latter) of 1/1 to 1/2 to obtain a polyurethane prepolymer and
reacting the resulting prepolymer with a {meth)acrylate monomer having active hydrogen in an amount
sufficient to react with all the remaining isocyanate groups in the prepolymer:

s

5 po—¢ R3-O-)-p—(~fll—-( cnz-)-f- cli'-o—(-R 4'°"E"n_3 H (VI)
o o

55 wherein p and q each represents an integer of from 1 to 5; r represents an integer of from 2 to 6; ns
represents an integer of from 1 to 8; Rs and Rs: each represents a hydrocarbon group (e.g., an alkylene
group) having from 2 to 6 carbon atoms which may be substituted with a methy! group, a hydroxy group, a
carboxyl group and/or a halogen atom;



20 wherein X represents a hydrogen atomor a nethyl group; and mrepresents
1 or 2, such as phenoxyet hyl acgpl gbga o22iEanoxy pol yet hyl ene gl ycol

acryl ate, 2-hydroxy-3-phenoxypropyl acrylate. The anaerobically curing
adhesi ve sealing conposition of the present invention contains from5 to
20% 30 by wei ght of conponent (A),_ from 15 to 60% by wei ght of conponents
(B) and (C) in total, and I't o by wei ght of the diluent.

Conponen CcQ ‘nt o] S,
pref eraﬁ#(q?rf:}{gvh 3#] th 0—{ 'Q‘fﬁ%' % kk% {)rr%fe ents (B)
and, (C). If the a nt of A~ S qug t han 596by wei ght the
str chability of the resulting cur®d product tends to be reduced, and if
it exceeds 20% by weight the followi ng properties are deteriorated. If the
anount 0 onents (B) and (C) in conbination is |ess
than,%Sg%%ﬁﬁﬁgigﬁqggnﬁd ru e¥¥§ asticity of the cured product is reduced
and it it exceeds 60% by weight, the viscosity of the sealing conposition
increases so that it beconmes difficult to handle the conposition. Further,
when c e_ 0. t based on the togekiwgi ght of
conponent €E§2aﬁd , %ﬁeé?geﬂfggé cur@dhproduct exhibits Fegsm@
el ongation. If the anDunt of the diluent is less than 30% by wei ght, the
viscosity of the sealing 40 conposition increases, resulting in difficulty
in handling the conposition, and if it is nore than 70% by wei ght, the
vi scosi whergisp ansig drees definadsboveirnd Borgpesantsi on as a sealing material. In

ition to the above-described conponents, the anaerobically curing
adhe#? ve seal ing conposition according to the present invention further
conprises a polynerization acce}s .toi, hich may be previously
i ncorporated into conponent (‘/ or may be added to the
conposi tion as an independent e polynerization initiator to
be used is not particularly Ii ) the conventional polynerization
initi*tors known to be effective in ynerization of (nmeth)acrylate
nmononers for obtaining an anaerobically curing al kyl type adhesive
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amnes). tf desired, the adhesive sealing conmpound of the present invention
may further contain other additiveso2s4b97Bi he purpose of inparting desired
properties to the conposition, such as plasticisers, dyes, fillers,

thi xotropi c_agents, aggregates, stabilisers and polynerization |nh|b|tors
The above- dB?@F‘W%bﬂ"ﬁbGPWWPQGF'P@ﬁ (rethiasrwates trapresentqadiy iredfoliowing foomuldeni t i at or s
and ot her additives can be used arbitrarily insofar as the desired
performance propertiesgcan be obtained mﬁthout i mpai ri ng the anaerobic
property and adhesive peallng propert of the sealing conposition. 10

For th@ pur pose ofCH d-0+rHIcH. apP yuring properties to the sealing
corrp05| tion, a phot dpol y}herl 7% @ ator e.g., benzophenone, benzoin
al kyl ethers 2, 2- di met gpxy- 2- phenyl ace ophenone, 2,2-diethox-
yacetophenone, 1-hydroxycyc|ohexy| phenyl ketone, benzyl dinmethyl ketal,
benzyl [ err] - met hoxyet hyl acetal, nethyl benzoyl, acetophenone,

di net hyl t hi oxant hone, 4- nethoxybenzophenone 4-i sopropyl - 2- hydr oxy- 2-

met hyl pr opi ophenone, hydr oxy- 2- met hyl pr opi gphenone,
2-nethoxyanthraqukpog can _be incorporat ¢ 3 into the sealing

conposition. By i FhP.E&grﬁg BHeTEpT zation initiator, the
adhesimse seal i ng conp05| I on apélled onto\v ghs subject to air exposure,
i.e., surfaces in conta® with r or the squeeze-out of the adhesive

seal ing conposition, can be cured easily and conpletely by irradiating the
sgal ing conposition with ultraviolet rays under given conditions. Further,

i ncorporation of phosghoric ester type additives into the adhesive sealing

corrpos%”tion of the 20finvention is effective to inprovewﬂ?si on and
eH

photo-curing propegt=escagovel! cAScH ri Db Epert he cured
product of the adhe |ve,seal i ng c%)n'pges?glzlé#o?l é]cmor%PZ\g tvothe pr esent

i nvention exhibits excepl ent heat resistancegand oil resistance as
i nhereptly possessed by acrylate type adhesive conposition, combined wth
excel l'ent properties to follow the surface of adherends and excel I ent
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the cur eguring @ikWClypd Sdnasive EdntpleSitibnDYuch N8 ARdse YosdbeaSin Wy ngééePJté?lt 'Pblﬁlc |
el asti ci 2g555/78) s BERINploPedI TyRibalchiiihpldsdf suRR PoIyitazdRbOIRBASrS 8 diadylP peroxided! peroxy
addi t isonestérs, distkyDBcidbs, tydroporiiabsy kéthie FFbRIASS M geRRY kétds. Q‘%ﬁ&ﬂﬁlytdr&ared are
accor di niydraperbiidespb.gs exinerienkyeirperotide) Y-baglr BARPRGNIdE] ol . diaklie p&6ites Sé.d.) 08- Of
the pr esdimethiirbetit-hutyiperayhdapnotds exid i ayciie parale ket e.cf 3,68,pbiparfinietR3-#-BRYIdI Ng
t he 1.2,4,5-tetraoxycyclononane, 3,6,6,9,8-pentamethyl-3-(sec-butyl)-1,2,4,5-tetraoxycyclononane. These poly-
merization initiators may be used either individually or in combinations of two or more.
&5 The polymerization accelerator to be used is not particularly limited and can be sslected appropriately
according to the relation to the polymerization initiator used. For example, known polymerization accelera-
tors to be used for polymerization of (meth)acrylate monomers in the preparation of an anaerobically curing
alkyl type adhesive composition, e.g., those disclosed in Japanese Patent Publication No. 20555/78, can be

7



above-descri bed application, such as adhesion of planes, joining of various

parts, |ocking of screws, fiXxingpqoggghtgicouplings, and the |ike. 45

The anaerobically curing adhesive sealing conposition of the invention

remains uncured in a liquid state for a long period of tinme while being in

cont act emplévied.aTypicalr exempigre nf, susti tpolymerizatiaul i acgelepatdrs/ insluder ardanicp eufforiiraidery testfapd i ed

ont o ananitisepireary pmines @igr Primary elkylgmines).rand seondanimings (Bg., hetroosyelix sbagadany ai r

or oxyg@mined)ter application to an adherend. The anaerobically curing

adheS| ve éfé‘!QF'T‘*Hg‘h% erthpeive; epling cempopnci-of itho REesent dnyentiny maw-furthar gemtain aher pdditvesy one-
a5rt 'é’r‘i'?%&hi"!pé desireq émE‘iqurf% “%g@ ?'t'Q"\AEF%éFtp'%WP@nF!@&n‘ﬂ'P’sSl ng a

nt aining a

Bglry rrerl z ' 8P ﬂz.éf%’ggggﬂ"gwwp i Tﬂ@mf,so Y Elat'?)’h'" 9‘% g‘ﬂ:@ ives c?"ql??ent i on

is now | ! ye it il ‘?gsg?aBrPc? esPang

naeron an aanesive s lin ertle the se n
Conmpay a?

ahin h.lﬁl% ol tl thQ , 5 4 &@ |0S are
? %p dlmeth 1 1)
Synt hesya%etg he ns, hﬁ% fon rb@&?ﬂ dif&thyl G( enzyi-8 -met )mh?

ol ) hajfeig deRsoyt! a@etoph Erﬁﬁoﬂe, Ny-f & sbRzdb ﬁena{% 4 iosreRA-2-RYd ch{:-Qm 1to

5, and ﬁe@ylﬂ@élo#ﬁénoﬁMﬂydW—ﬁm%ﬁﬁdpldpﬂeﬁoh@ ﬂh&ﬁ(ﬂ%&m@um&a , can be mcorporated

but ylihy ooy t shiing tompd3hidn. BYS inBsPpaydliRg itRea prio®Polyridiizdlion GritiatoR Nt lafhebithe sélling: UT €

was addednpdsitivatapplied Bntol klogEsubjb@ ta&ir éxpdstleyist, sirfacésn SN WithGlr oD the $4Gebae-duei ght

based oof thaeadhasié Lsegling Feainpdsition, gain ee coayedt dayily analr somplelynBs inadisting thé@sahiigo as

d%lé,uent composifion with niraviolsit ips ureler giveatonditiorshe di ol - TMHDI mi xture. The anmount of
pol y miFpithentincomoratien ob phasphouaestdd tybboadgitivae intgihe lpdiesivs sealing lrempositierl ofisi ght

of the wvestion igajfapive taimgrovenashepion gedhphotoThiing Pecpertiesi as welhsdeatrowringapsopaitiesovwed t o

react at [T89 cyred piopuc of, g raghesiye sealing qamppsition aggordingDtofon gregnt ipvaniiefy exkibits hy |

f im

by el gﬁén h

met hacr Wca'leet '\Rﬂé’ GTSE" C9EaDA il regigtanse @g inherently @&%?qswyrﬁCW{a@rtgetaeh@VﬁFW'
pol yure ont preperties, fo f%%l“lal ace r‘é‘g'f' B apg oxcellent Gurapility; '&és U-1.
U1 wa h%ﬂ'?%s"’&na e°frﬂ§ %8 "@93 E?mand

Kl g@?(ﬁé‘q '

70, 0(35 '8Tt§r° 4 ﬂ‘f" ?Jﬁ“r

Synt hesf® h ms % s té?f' s f ra .°1 °9f 5

havi ng [REE "Sc,(#,.t " " npiita atxo% sl as',',. ﬁ'ﬁ&% of
0.4% bys r|a atléweclf ﬁ R'and é‘%ﬂnsnﬁ uent

descg mﬁﬁut ﬂFhét%f?Jré mﬁhh ék@i&g/cn@ Je&h.rta ! f‘s M{ € was
dde %I héNﬁl\l bn is RS SfPpIRkBbId RLIargbSikdd ﬁ’angé'é acBdmpahi¥d by Thrgdl pRMél € as
cat al ysaev.aﬁwgnh@fkmgphenoxyet hyl acryl ate was added thereto as diluent in
the sane WaiagBéen@snvbritiohallPpropcdsd t6linreghtith afankérobiily LRy dompoitoh RGiniicdhpiee Was
al | oweding @ (meth)acrylic ester into a sheet to form a gasket. According to this technique, however, since the
85 cured product is too hard, the resin of the sheet gasket sandwiched between flanges is broken upon
application of pressure, thereby lessening the sealing properties. To the contrary, when a sheet gasket
impregnated with the anaerobically curing adhesive sealing composition of the present invention is cured
under an air-free condition while being pressed between flanges, the cured product is not broken by impact
or pressure due to its high elasticity, thus maintaining superior sealing properties.
40 In addition, it is possible to apply the adhesive sealing composition according to the present invention
by screen printing.
The composition of the present invention can be used in a wide range of applications including the
above-described application, such as adhesion of planes, joining of various parts, locking of screws, fixing
of shaft couplings, and the like. '
45 The anaserobically curing adhesive sealing composition of the invention remains uncured in a liquid state
for a long period of time while being in contact with air or oxygen, but is readily polymerized upon being
applied onto an adhered in an air- or oxygen-free atmosphere or upon excluding air or oxygen after
application to an adherend.
The anaorobically curing adhesive sealing composition of the invention may be formulated into a one-
s0 part system room-temperature curing type or two-part system comprising a part containing a polymerization
initiator and another part containing a polymerization accelerator which are combined on use.
The present invention is now illustrated in greater detail with reference to Examples and Comparative
Examples. In these examples, all parts, percents and ratios are by weight unless otherwise indicated.




react at [err] for 2 hours. Then, 2 nols of 2-hydroxyethyl acrylate was
added to the reaction mxture, angppbgspgegii on was continued for an
additional 2 hours to synthesize pol yurethane nethacrylate. The resulting
prepol yner was 45 designated as U-2. U2 was estimated to have an average
nol ecul arExastPghit of about 20, 000 as determ ned by GPC. EXAMPLE 2 50 A
pol yester polyol (1.0 nol) obtained from adipic acid and 1, 4- but anedi ol was
m xed wi tihSenthesis of Wéthanip/Kiisithiacrylatehirepslvanoelicl® of 0. 4% based on the pol yester
pol yol - TMHDI mi xture, of BHT as polynerization initiator. To the m xture
was, -adfled OAdiobi9.19melbhavingformua: i xt ure, of dibutyltin dilaurate as catal yst.
Thékﬂesultlng m xture was allowed to react at [err] for 1 hour. Then, at

| east 3 nols of 2- HENR3was added=ip t ’ , and gﬁs reacti on was
continue .. isonal t Q \ N t h Iate
e i G et
prepolyner was designhated as LL“. 84 027 B1 EXAMPLE 3 The
fol | owm ng conponents were m xed at the Bndlcated conposition ratios to
obtain various an- aerobically curing adhesive sealing conpositions

(Sanpl es whiorbih)n represEhBEPAncintbger Wt fom 1 to 5, and 0.2 mol of TMHDI were mixed in the/SteddAdel ¢t
Phenoxsetudylnyd6iyloluiee(BHT) as polymerization #RibRAeh6 toltfle mixture was added dibutyltin dilaurate as
Di cycl opejatagstyin axanedubeor 0J08% ibaebightaasdd on I miirb.SFulthed, PHlérisRgethyl acrylate was added
et hyl enedhestd BediRbrit ivihe samiecweight & that opthe HiokMHIOI eixtubd. (the amount of the polymerization
0, 01 par tinhibittiewss®@.4% By ivelgta bhdetl 1wh dhe total weight of the diol JEMHDI,GndEhediiliept] ﬁmpestdbngde
13fart 15mixture was allowed to react at 70°* C for 2 haret hy| net at ol ui di ne 0.2
part Sanpl eThdn, QG2 x 2 mols of 2-hydroxyethyl methacrylate|yag (2-HEMA) added to the reaction mlxture to

50 part s synthesize polyurethane methacrylate. The resulting prepolyngep Wi designatgeas Wy élﬂhrﬁs dat e
20 parts tiheye B seairaenyelenuiae Wheight hetwenm GP.090 and 70008 asdetesmipgds By igpirpprmeation
ethylenedWﬁﬁPﬁ@?@WK%%@etate 0.02 part 25 Oxal ic
aci d enzoi c acid sulfimde

1 par t 2CAAEHBRS gf WB‘B?"BW‘H@“’V'“" > Profuyimer (- 1 part

A diol (1.4 mol) having formula:

T |
HO-CH2CH§—O @— ?—O 0—CH2CH2-OH
CH3

N and 2 mols of HDI were mixed in the presence of 0.4% by weight, based on the total weight of the diol, DHI
and the diluent described later, of BHT as polymerization inhibitor, and to the mixture was added 0.01% by
40 weight, based on the mixture, of dibutyltin dilaurate as catalyst. Further, phenoxyethyl acrylate was added
thersto as diluent in the same weight as that of the diol-HDI mixture. The resulting mixture was allowed to

react at 70° G for 2 hours.
Then, 2 mols of 2-hydroxyethyl acrylate was added to the reaction mixture, and the reaction was
continued for an additional 2 hours to synthesize polyurethane methacrylate. The resulting prepolymer was
45 designated as U-2. U-2 was estimated to have an average molecular weight of about 20,000 as determined

by GPC.

30

EXAMPLE 2

50 A polyester polyol (1.0 mol) obtained from adipic acid and 1,4-butanediol was mixed with 2 mols of
TMHDI in the presence of 0.4%, based on the polyester polyol-TMHDI mixture, of BHT as polymerization
initiator. To the mixture was added 0.01%, based on the mixiure, of dibutyltin dilauraie as catalyst. The
resulting mixture was allowed to react at 80°C for 1 hour.

Then, at least 3 mols of 2-HEMA was added to the mixture, and the reaction was continued for an

s5 additional 1 hour to obtain polyurethane methacrylate having an average molecular weight of about 1,000.
The resulting urethane prepolymer was designated as U-3.



N- et hyl et at of ui di ne 0.2 part 30 Sanple 3: U1

50 parts 35 EP 0 284-027 B1 20
parts Phenoxyet hyl acryl ate 25 parts Dicycl opent enyl oxyet hyl
nmet hacryl ate 5 parts Disodi um et hyl enedi am net et raacet at e 0. 02 part
Oxal i c PHAMPLE3 0.01 part 40

0- Benzoi c_acid sul fi mde 1 part Cunene hydroperoxi de

P e ) C .
1[0 R?f’m ere mixed at the indicate m ion 0 n yarioyg n-
]7' SDS;'; t gl\grwgmé ﬁ% Sj@t?qzﬁgsiv%8qa!in%§?@posiﬂons (Samples 14?)'205 EgairfSA%' ssghﬁl?t@ & 2

D cycl opent enyl oxyet hyl _net hacryl ate 5 parts 50

Di s0di um et hyl enedi am h8émagle hacet at e 0.02 part Oxal|c acid

0.01 part o-Benzoic acyg,sulfimde 7684 CGpnene hydr oper oxi de
1 part N-ethyl netatol uf gidAGeyethyl acrylate 0. 2| papdns 10 EP 0 284 027 Bl
Sanpl,g 5: U2 Dicyclopentenyloxyethyl methacrylate O 10 gdrisS |- 3

20 parts 5 Disodium ethylenediarxi’ yaiohY | 0.0cpat! pit € 20

parts Di cycl opent enyl oxpediBxdid met hacryl at e 10 gorgan P sodi um
et hyl enedi ami net et r aacb®bioic aci@sulihigeart Oxal i £ apard

0. 01 part o-Benzoic ac| Gumetehidropdmxide ppart 1D
Cumene hydr oper oxi de N-ethylmetatoluidine 1 part N-ef hg.Rp®st af ol ui di ne
0.2 part 15 Sanple 6. U1
50 parts Phenoxyet hyl acrylate 15 parts
- Sample 2:
20
U-1 50 parts
U3 - | 20 parts
Phenoxyethyl acrylate 20 parts

Dicyclopentenyloxyethyl methacrylate | 10 parts

25 Disodium ethylenediaminetetraacetate 0.02 part

Oxalic acid 0.01 part

o-Benzoic acid sulfimide 1 part

Cumene hydroperoxide 1 part

N-ethylmetatoluidine 0.2 part
30

Sample 3:

U-1 50 paris
85 U-3 20 parts

Phenoxyethyl acrylate 25 parts

P Dicyclopentenyloxyethyl methacrylate 5 paris

~ Disodium ethylenediaminetetraacetate 0.02 part
Oxalic acid 0.01 part
40 0-Benzoic acid sulfimide 1 part
Cumene hydroperoxide 1 part
N-ethylmetatoluidine 0.2 part
45
Sample 4: .
uU-2 75 parts
Phenoxyethyl acrylate 25 parts
50 Dicyclopentenyloxyethyl methacrylate § paris
Disodium sthylenediaminetetraacetate 0.02 part
Oxallic acid 0.01 part
o-Benzoic acid sulfimide 1 part
Cumene hydroperoxide 1 part
55 N-ethylmetatoluidine 0.2 part
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Di cycllopent enyl oxyet hyl
et hyl enedi am net et r aacet
aci d

1 part Cunene hydroper oxi de

nmet hacryl ate
ate 0. ER0 1284 027281

15 parts Di sodi um

Oxalic

0.01 part o-Benzoic acid sulfimde

—

0.2 part 25 Sanple 7: Wlgampies: |
U3 20—patts—he ruxycth :
10 parts Di cycl opent enyl|dkget hyI rret hacryl at e tg
et hyl enedi am net et r aacet] i E)art xalic
0.01 pért 35 Phenoxyethyl acryla
par™/Cunene hydr oper oxi ::zz:aﬁ:::".y;z’;z?;m.z:ﬁ“?ﬁ
0.2 part 40 Sanple 8. W i Y
ic acid 0 01 part
35 parts Phenoxyet hyl agr L&c acdsummlde 5 pa
Di cycl gpent enyl oxyet hyl l Sxide 10 parts D,s&al un
et hyl enedi am net et r aacet aﬁgth ,met ol gmepart Oxal i c a@ppan
0. 01 part o-Benzoic aci d—st .. Ace - part—Co
1 part 50 N- et hyl net at ol ui di ne
part 55 EP 0 284 027 Bl Sanple 9: U1
parts ig¢ 2 Sample 6: 20 parts 5
U3 ZU parts Pheno, % DY
20 parts Dicycl opent enyl Oﬁ‘\éﬁ&w}& J;bacr yl ate ﬁy AL ts
ei\h)/l enedi am net et raacet a,g,gyclope v Inethacrylate | 15 parts
20 Disodium ethylenediaminetetraacetate 0.02 part
Oxalic acid 0.01 part
0-Benzoic acid sulfimide 1 part
Cumene hydroperoxide 1 part
N-ethylmetatoluidine 0.2 part
25
Sample 7:
U-1 §0 parts
30 U-3 20 parts
Phenoxyethyl acrylate 10 paris
Dicyclopentenyloxyethyl methacrylate | 20 paris
Disodium ethylenediaminetetraacetate 0.02 part
Oxalic acid 0.01 part
35 o-Benzoic acid sulfimide 1 part
Cumene hydroperoxide 1 part
: N-ethylmetatoluidine 0.2 part
A
40
Sample 8:
u-2 50 parts
U3 S 35 parts
Phenoxyethyl acrylate 5 paris
% Dicyclopentenyloxyethyl methacrylate 10 paris
Disodium ethylenediaminetetraacetate 0.02 part
Oxallic acid 0.01 part
, o-Benzoic acid sulfimide 1 part
50 Cumene hydroperoxide 1 part
N-sthyimetatoluidine 0.2 part

55

1

1 part N-ethyl netatol uidine

50 parts 30
acryl ate
Di sodi um

i mde

'Et at ol ui di ne

50 parts U3

ne hydr oper oxi de

acryl ate
Di sodi um

0.2

20



d<alic acid

0- Benzoic acid sul fimde
1 part N-ethyl nmetatol uidine

40 parts Phenoxyet hyl
Di cycl opent enyl oxyet hy
Di sodi um et hyl enedi am
0.01 part o-Benzoic ac
1 part 25

part “Sanple 11: 30

40 parts U3

10 parts Dicycl openten
et hyl enedi am net et r aacp
aci d 4

1 part Cunene hydroper
0.2 part 40 Test 1: A
eval uated for hardness
strength, and peel str
dunbbel | speci nens pre
are shown in Table 1 bg
on "TB 1131" (pol yeste
conparative sanple (Co
Table 1 Sanpl e No.
kPa(RYf/[err]) Streng

25

30

Test 1:

0.01 part

10

EP 0 284 q2a/B1 Cunene hydr oper oxi de
0.2 part 15 Sanple 10: U1

acryl ate 45 parts
shRpigg@crylate 15 parts 20
retetraacetate 062 oxat{c acid
g2§ulfinide &?? Clinmene hydr oper oxi de
3 N—ethylnetato? Pﬂ?ne 0.2
P:':'gxyethtz' acrylate | metha 491 Phenoxyet hyl acryl ate
yb%‘m%fh m X%rég‘% &qr s Disodium
IiE acid o.o1 par} . Oxalic
o-_BenzchmE’;ulfPrﬁJet 0- Benzo sul fimde
D6lféhe hydroperoxide 1 pari pat et hyl met at ol ui di ne
C WEeRHinfek of each of| Seppkes|1 and 11 was
)5 45 et ongation, tensile

Th

ength. These tests were carried out using No. 2

o results obtai ned

p_a_r_erl accordi ng—to Jl S KG301
the sane e

ISeraple For corrpar i son,

al uati ons were nade

Bonds Co., Ltd.) as
EP 0 284 027 Bl
Tensile Strength

rumethacrylate produced MOI ee

TRRénakybiif abiaBP! € 1) . 50| 3g,
DicyclopenteryidkydihgiSiethabry 128 9P 15 Bihs ( %

[ blsz ethylenediaminetetraacetate 0.02 part
Oxalic acid 0.01 part
o-Benzoic acid sulfimide 1 part
Cumene hydroperoxide 1 part
N-ethylmetatoluidine 0.2 part
Sample 11:
U-1 40 parts
u-3 40 parts
Phenoxysthyl acrylate 10 parts
Dicyclopentenyloxyethyl methacrylate 10 parts
Disodium sthylenediaminetetraacetate 0.02 part
Oxalic acid 0.01 part
o-Benzoic acid sulfimide 1 part
Cumene hydroperoxide 1 part
N-ethylmetatoluidine 0.2 part

A cured product of each of Samples 1 and 11 was evaluated for hardness (Shore hardness, A scale),

elongation, tensile strength, and peel sirength. These tests were carried out using No. 2 dumbbell
specimens prepared according to JIS K6301. The results obtained are shown in Table 1 below.

For comparison, the same evaluations were made on "TB 1131" (polyester methacrylate produced by
Three Bonds Co., Ltd.) as comparative sample (Comparative Example 1).

50

55
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5 . 1 32 190 | 1569( 16)

2.5 2 36 170 EP 0 284 027 B765( 18) 0.4 3
26 200 1177(12) 0.3 4 20
240 883(9) 2.0 5 34 180
1569( 16) 0.4 10 Table 1 6 40 150
2157(22) 3.0 7 60 110 3138(32)
(7)-26 8 Safhple No. 1Y Hardness | Elongation (%) [1 G6n&{ielSHength kPa(kgticm?) Strerlathgkga

ISAY) oJLO U) U. 4 1
160, -, ° 2354 p4) 2 f?,g 1.8 11 120088 gf
165 16 17)g 200 0.3 Co 8 i ve Expnpl gal 90

30 4903( $0) 5 240 1.0 As C e seen fronb:g‘abl g 1,
the cured product of Saplegql o 1lggccorgdi ng to1% gpPresent| invgption are
excel I gntl in stretchabig {tysgnd|el as{shCity| and sabigypgptorily| fol jgw the
surface df an adherend.7z |t g allso apparent that ftheg@eyred prpducpg of
Sanples 1, 4, 6, and 1@ ¢xhgbit |hi ghh7@dhes) ve straggriily t o an pdheggnd and
that the|cured product s pf Fanplles 2,903, 5 7, 8, sfesuand 11 ekhi bos
excel l ent] rel easability | TE®E 2:| 25 160 No| 2 dumi2bsa4) speci nens 1.8r
testing qil resistancetwer e3®r epgar edisbr om [Sanpl es 1667(12) 3, 5,] 6, 83 and 10

i n the sdrGemparative Fxampleiin| Te®® 1.| I n @Pder [o eval 48@36K0Y esi st apce 1.0 oi || and
cooling water, the specimen was immersed in oil A B or Cor cooling water

her ei naf t er zde50fel B& ko il 16 1hE oA StbdiucCdl BaplE o 18 8ckoRling & & Prosdnt iaRAfon! N
vve\rght be}r%:@:ﬁlleﬁﬁfm QirSicriabifty ahd éésti&itb%pdi %@&érﬁvﬁmm& SirB6d 0128 el it RGaiso .
f ol I oW gappatér thaOifie bray sredubts GheeRibfos 1114, a0 Jextbit( Highr aestvel\tfeHgt toldAQuNdhsnei N
Wis the sneitr@hthe alred giciuctd 61cSampies B3[ §)1768, b édd i MERAIbR ledalichtdledsatiifty. | S t hat
after the imrersion. The results obtained are shown in Table 2. 35 Gl A
Gear oil TeEB3W 90); [err] x 7 days G| B: Automatic transm ssion fluid
(ATF); 25[ err] x 7 days G| C Engine oil (10W30); [err] x 7 days Cooling
Wat er : “50% Nor?gumblbed spasiensior etingpi] regisiance were prepargdsiromiSampies 32, 8.5, 6.3, and 1BP 0
284 027 Bnthpzamhe mamheiGsdh ]rqggtgn order to evaluate resigaqlppu@oimq cooling water, theGippcimen was( |
B O | immersed in oil A, B or C gizgogling water hereinafter described under the conditions shown, and a percent
change in weight between before and after the immersion was determined from the following equation

%0 [Percent Change in Weight] = (W,-W)/W x 100

wherein W is the weight of the specimen before the immersion and W, is that after the immersion. The
results obtained are shown in Table 2.

Oil A: Gear oil (75W-90); 120°C x 7 days

Qil B: Automatic transmission fluid (ATF); 150°C x 7 days

Qil C: Engine oil (10W-30); 120C x 7 days

o Cooling Water: 50% Long life coolant {LLC); 100°C x 7 days.

35

50

55
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0 - (% (% (% 1 1.8 1.2

+1.2 +3.5 10 EP 0 284 027 B1 -1.5 -1.0
+1.0 +3.0 3 -1.6 -1.0 +1.1 +3.1 5
-1.4 -1.0 +0. 8 +3.0 6 -1.6 -1.0
+1.2 +3.3 8 -1, -0.8 +1.0 +3.2
20 10 %a§}972 1.1 +1.2

+3.4 It is apparent fromthe results of Table 2 thatC Q i ured products of
the. present ingamip1@N Nt ai NegXcal | epliyr @si sphapce to %& Md cool i ng wat er
as {pgssessed by acryratre adhﬁiﬁﬁﬁ‘ségﬁ%wg'cd#gﬁ?gaio (% EST 3: Test
speci nens for determ ning Fe shearing adhesion (100 Mm'x“°25 mMm x 1.6 )
were prepared according to JLy,83141.3Fach o%199npl es43,53, 5, and 8
cont ai ni ng conponents (A), (B) and (C) was 30 applied to a 10 nm w de
over lyjap of the specizaren. Afted.s8l | owm-pgot he $peoi nens+B8Qostand at [err] for
24 hours, they were placed in a drying oven at [err] or [err] each for 10
days, 20 days or 303days. Thelsfeci nedsOwer e+flallen ou#3el the dryi ng oven,
cooled to roomtenperature and eval uated for heat resistance (Fe/Fe) by
determ ning the adh&sive strehag#th unddrOshearO0aBcordi #§.00 JI' S K6850. The
resul’ts obtained are shown in_Table 3. 36 For conparison, the sane
eval uati on was made®n "TB 11318 (compaPati vElERanpl e*3)3 Table 3 40
Sanpl e No. Bl ank_(kgf/cnR) Tenper at ure After Strength
kPg (kg/[err]) 10 D8ys 20 Dy ~98Days+2:0 +3.2 23.0
[err] 2373(24.?§ 3275(3314; 3}1?(31.81 Berr] 2589( 26. 4)
34130%4. 8) 3648(87.2) 45 ~i° -i.l3 +l. +3.4 21 0
[err] 2275(23.2) 2991(30.5) 3060(31.2) [err] 2452(25. 0)

24

3275(33.4 i 374 38.%3 5 " I h .0 err] ]

zaril oo, gh SR AP, gt 8 oty ol it o by
2393%%4T§*1t3383(34.5) 3452(35.2) [err] 2628(26.8) 3874(39.5)
4040(4172) Conpar ati ve Exanple 2 64.0 [err] 8140(83.0)
9218(94. Orest spddifoé ot Qetdemiid! Fel shearin 4RSS (100 mmO3 36 maPx 05 f .0) 85
o T i s Bl e gl 8 o G el TG
CoNpen edpiplisd(t6\, 10 (i witle Gvdriep o€ SicBimaal Anr ARG (e 35dimehd"6Slkintl G282 € brdal  NOL
only exiwets| ey wére presam b litying okéntat @300€! dr @50 - R fof 5 liayh, 0 WBys5t 39 AgRERed by
t he conspeciinerarmate taion plitak the dgting Svert Scobiébdoirdbsh BMpaASTS aridcwawutd‘d)ﬁorlhb&t tdsRiahdaange

Wi t h ti {fe/Fe)On detmniring the adhesive strength under shear according to JIS K6850. The results obtained are
shown in Table 3.

35 For comparison, the same evaluation was made on "TB 1131" (Comparative Example 2).
\_,' Table 3
© Sample No. Blank (kgflcm?) | Temperature After Strength kPa (kg/cm?)
10 Days | 20 Days 30 Days
2 23.0 130°C 2373(24.2) | 3275(33.4) 3119(31.8)
150°C 2589(26.4) | 3413(34.8) | 3648(37.2)
45 3 210 130°C 2275(23.2) | 2991(30.5) 3060(31.2)
150°C 2452(25.0) | 3275(33.4) 3746(38.2)
5 24.0 130°C 2471(25.2) | 3373(34.4) 3481(35.5)
150°C 2667(27.2) | 3825(39.0) 3874(39.5)
60 8 220 130°C 2393(24.4) | 3383(34.5) 3452(35.2)
150°C 2628(26.8) | 3874(39.5) 4040(41.2)
Comparative Example 2 64.0 130°C 8140(83.0) | 9218(94.0) | 10787(110.0)
150°C 8728(89.0) | 9316(95.0) | 11768(120.0)

85
As is shown in Table 3, the cured products of the samples containing components (A), (B) and (C)
according to the present invention exhibit not only excellent releasability but excellent heat resistance as
possessed by the conventional acrylate adhesive sealing composition with little change with time. On the
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EP 0 284 027 Bl other hand, the conparative sanple suffers |arge change of
heat resistance with tinme. TEST 4ep9 284 027 Bach of Sanples 1, 2, 3, 5 6, 8§,
and 10 was applied between a pair of flanges, one made of iron and the

ot her made of alum num each having an inner dianmeter of 100 nmand a 10 mm
wi de overdtephand.ikp qomearptiva samplg syffers laige shangaef Siead regisigene with nessur e of 3923 kPa
(40 kg/[err ), followed by allow ng to stand for 24 hours. The joint was

pl aced i FESTAher mal cycle tester and subjected to thermal change, one hour

g ey SRR LA £ e 00 e %Q bt diml v

joi nt Wa f alumin vmg n mner al I

usi ng turf%)\ hd gl gl gd" T Ioéin #? H&gﬂf r 2%
shown inp @%l'ﬁl A}O:E’%ﬁps}‘\face th hﬁ yla g@gsu j ?d)t o&ce
i ”posed Qid bitendubl&tRiod\es Bhllmgaé cye! eAfQPida cydbrCihe § i h%ﬁt ogl t he
seal edyg Prdportied Wire GAGTRREY By turBrh&orﬁé 1ddb s dVL‘ﬁsT H ﬁlts'%g
or TB 1134 T4uRy H6bisw, T MchTﬁUﬁﬂeﬁQW&g/Gﬁ’-g ;mdah ﬁle)forée(t‘ﬂ?&% thd fur 8
4). 15 TadoRthé wesmailGoakidrom the sealed joint. k kPa(kg/[err] After

Cycl es (kg/ Faelcorhparistii, the same evaluation was made using TB 1110B or TB 1131 (products a&ﬂ.%é Bénds

2059(21) @. Ltd.) (Gonidaiatie Zddmples 3 and 4). 1863(19) 3 2157(22)
1765(18) 5 2354( 24) 1863(19) 6 2746( 28)
1961(20) 25 : Table 4 8 2157(22)

1863(19) 10 2550( 26) 1863(19) Conparative Exanple 3
1765( 18) Sample N94( 3) COTDBRALRR 7o 32)

3 (4) 30 Fr lllaLn:?Ce estts—of |ZU|H6¥§-9,§?{Q? ub%rﬂ?fjcsyglgi&&azé when a

flange®j oint is donposed of di f¥drent2®#8@brialls, i.e2058@Pon and al umi num
t he conventional |adhesive seal ifg coff¥4 i on shovvs 19 properfties to
foll ow the surfade of the flangd]|due %‘ di fflerence! B Boef fi di ent of

t hermal expansi or] between the fif er @ierilal s an > fers gxtrene
reduct j,on of sealling performanc§ vvher}1 ect¢d to t | change. To the
contrary, 35 thgq sealing conpggsiltiongg or dlng to 1y’ esentl i nvention

exhi bit superi or s&?,{ph,gg,erg(mgles ¥ en|appl i eGglgy'parts|that are

made of different W{a{,@%,ﬁd@ gl so 25%2?0'[9 to he%z(@)hange As descri bed
above t he anaer obreatty—curng—conpostton—conprstig—the—eeorponents (A)

d (Bp acc rd n the resent I nvention retains excel | ent

char acteris 'f’ 3 rhy %‘?“ ha&& Q?ég eogtr i pg'ﬁg;Pt'BH?te"%?gch
25T, B f'%;ns'? %1 f‘." Sl ot ﬁa M 8 o ﬁmfﬁ;ﬁﬁnﬂs
sati sf ect“%r %alﬁ] m % rg;':ﬂ"qiw' ’l %{5‘\/' fﬁ'§ Ig 91 h et :r‘}ggf“'afgfr‘.r
cur ed ge%&)blg t H&Itg I'FI) de (i%f gbt u ] ct B B 8 e‘g]

als

properties Qegaifad ab 0\)e the &H bcﬂﬂ jﬂ( Wo%n 'tﬁesc nﬁ%? Eﬁ)' ed
begtween Qbéof’dﬁ{gqmthe%sﬁt'uﬁ ntio ﬁ‘éﬁn@gx I &faﬁ@tﬁnsﬁ éegée&’ 9; allng
expansi orompdditibris; sich @& il Réshtansd inba RésRtsh&¥, afPBb ! ikd tah® Bxtitis Lﬁ&g@urﬁbzﬁt llent
fl ange S shstilly @dgollowind propdrties k@d’h@ﬁ‘ sqieradtdry %Mg ﬂﬂéﬂnéﬁcb Qs Qihldﬁﬁflykhd?&forthy that
the cured sealing material of the present invention exhibits superior sealing properties because of its
excellent following properties even when applied between different materials having different coefficients of
thermal expansion and is, therefore, suitable for application to large-sized flanges which are liable to large
positional deviation on working.

Further, the anaserobically curing adhesive sealing composition comprising the components (A), (B), and
(C) according to the present invention exhibits excellent releasability in addition to the above-described
performance properties. Such releasability can be taken advantage of when the sealing composition is
utilized as, for exampile, a liquid gasket becauss it can be easily removed for exchange of parts.

Moreover, since the anaerobically curing adhesive sealing composition according to the present
invention exhibits elasticity upon curing, it can be used as impregnated into a porous sheet, non-woven
fabric.

50
Claims

55 1. An anaerobically curing adhesive sealing composition comprising

15



Further,.the anaerobically curing adhesive sealing conpositi

t he conponents (

exhibits excellent releasability in addition to the above-des'tri‘bed
. Such rel easability can he tak
MPpTatYeisaMRIR PP dREe Dangp St heal BRpRnSS W

can be easily renoved for exchange of parts.

per formance properties.

t he seal®theghang,
because1j -

anaer obi A

A, (B), and 45

alun{il'rRuﬂf. BEXH

€€)0 2840027@BIg to t he present

AR N

S

ghniaedvant age of when
fMYui d gasket

Mbr eover, since the

_ : =y curing adhesive sealing conposition according to the present
invention exbi bils gl A3t G b, 4p?

into & REs kS nSReoH Rbi
adhesi ve,geahiht Vs GREIRQ irldbiO4) ploSSuRY bt FoBOKPRY40 kg/éed), Golididh B alloving B s traaad.,

Wl abBiRd bhivednd lodt ot HsHESh, Bife iRl & #oPérRd
i didrhéler P 1009nm and {11 AR UvEEb) and el | NQ

L)

the comgal@tthg irﬁ%l{)ﬁceﬁﬁﬁ . QePmal } @S teSbdNE Quisictdd @ therfab EHAhGRN 6@ holui 41 -401*ICe .

giM20% C ARG & Sydle.

Afler 180 cyrlesithe Rint wadCtakbh owas tha[igster @dd Ssatingeen

a pai fo Qropehie @616 detorfinedREiAg Rifbiriglofl &s @ Mbdiuao bé Sealed p.(be edsults| abtuinadiare skevmh
havi ng am Thb¥€ belél, anwhich the falibd (kPantkgéand)] aedrOtherforosiinigosed/ @ the purbirseril at the pbintange

j oi nt  washepthelwkitk dirlekks fram peesdacrjgntof 3923 kPa (40 kg/[err]

fol | oned by

al | owi ng t Borzbapalisfro the 3dmé) evaiustion Tae mjade weing\FBs! 10Berd@ 1181 Rraduets efglhras\Rends

t est er G LE)lifempamtive Bxamples herd 4hange,

one hour at [err] and one hour at

[err] s making a cycle. After 100 cycles, the joint was taken out of the
tester and sealing 10 properties wef®®bternined using turbing oil as a
ma_dl umto be sealed up. The results obtained are shown in Table 4 below, in
whi ch the val ues| Bifie N9/ [err]) | BmmmPi(igcni2p]| CAfter ngOcSyelds Ggiemtle t ur bi ne oi |
at the point wherthe turbine QI { I eg om jhe se oI nt. |For
conmpaf® son, the kame eval uation yas g sing TB 1 r TB 1131
(products of Three Bonds Co., Lgtd.) ratijve Exajigseg 3 and 4). 15
Tabl e 4 Sanpl e Np. ' 5Bl ank o4gaglaca/ [¢rr])  1e88igr 100 Cycl es
(kg/[err]) 20 ) 2746(28) 1 198 27)
2059(2l) 2 2354( 24) 8 2157¢8P3(19) 3  18683(19157( 22
1765(18) 5 2354(24) 10 2550BP3( 19) 6  1863(19746( 2
1961 (20) 25 Comparative Example 3 1765(18) D4By (22)
1863(19) 10 Cafnpdidtivé Fxample 4 2157(22B63( 19) Conyese@r i ve Exjanpl e 3
égg?i)ly%o E Q Z94(3) Conpar at1 ve Exanple 4 2157(22)

9 30 £rom thb Padluts 4F T4 ?esi'.if% EL saet ek whlen d flanGeBinti cffed Sdhirelhitatétiats,
flhange Ji?e'..'?r;m lavg & tﬂﬁq}‘}t& v tcfn 1Sldfddlve 'YBYIifY éo??lp'ésitidn-sﬁows gobrodtopeitids & foilbvtheM
]Eolel g\(/)vn}[/ 460l Mo 1RALRHRI Y& 2 aiREHencE Bt EARHRIOR oF thBihaP&@XHSioR BétwedA tRP@idrér Mafofials

36

suffers extreme reduction of sealing performance when subjected to thermal change. To the contrary,
the sealing compositions according to the present invention exhibit superior sealing properties even when
applied to parts that are made of different materials and also subjected to heat change.

As described above, the anaerobically curing composition comprising the components (A) and (B)
according to the present invention retains excellent characteristics possessed by acrylate adhesive sealing
compositions, such as oil resistance, heat resistance, and the like, and exhibits, upon curing, excellent
elasticity and following properties to show satisfactory sealing performance. It is particularly noteworthy that

the cured sealing material of the present invention exhibits superior sealing properties because of its

excellent following properties even when applied between different materials having different coefficients of

thermal expansion and is, therefore, suitable for application to large-sized flanges which are liable to large

positional deviation on working. :
Further, the anaerobically curing adhesive sealing composition comprising the components (A), (B), and

(C) according to the present invention exhibits excellent releasability in addition to the above-described

performance properties. Such releasability can be taken advantage of when the sealing composition is
utilized as, for example, a liquid gasket because it can be easily removed for exchange of parts.

Moreover, since the anaerobically curing adhesive sealing composition according to the present
invention exhibits elasticity upon curing, it can be used as impregnated into a porous sheet, non-woven

80 fabric.

Claims

1.
55

An anaerobically curing adhesive sealing composition comprising

15



surface of. the flange due to a difference of coefficient of :
expansi on between the different ppigagisapppand suffers extrenummm'““wme”,m .:
seal i ng performance when subjected to thermal change. To the eontrary,s *
seal ing conpositions according to the present invention exhibit superior
seal i ng pr op@ § tocR9%chyoreightad a nBBo(methlaérdate thonqoer tepretantad binfoamuteetie of di f f er ent
materials and al so subjected to heat change. ‘As descri bed above, the
anaerobi cal ly curing conposition conprising the conponents (A) and (B)
according to the present invention retains excellent characteristics
posigfsed by acryl at e adhesi ve seﬁLing conpositions, such as oi

resi stance, heat resistance, and | he | i ke, and exhibits, upon curing,
excellent 40 elasticity and ¢gldopng--pHapgrties to show satisfactory

seal ing performance. It is par iculzgly not%morthy that the cured sealing
material of the present invention expibits superior sggbing properties
because of its excellent follow ng properties even when” applied between
different materials having different coefficients of thermal expansion and
is, therefore, suitable for application to |arge-sized flanges which are
“liable to | amgirmsrbirbdama b hitoger kioi dr & Metifd igloupl@nd RieprB®hts t he anaerobical |y
curi ng adhesi ve sealing conposition conprising the conponents (A, (B), and
(C according to the preggnt ig&ention exhibits excellent releasability in
addition to the above- deSt8{ bgtd*perfornmance properties. Such rel easability
can .be taken advant age of whgn the sealing cguap
ex le, a |iquid gasket e it can be g
parts2e Moreover, since t robically e
conposition according to t present invention e 8s el asticity upon
curing, it can be used agghpregnated into a porouS sheet, non-woven
fabric. Clains 1. An anaerébically curing adhesi ve sealing conposition
conprising 55 15 EP 0 284 027 B1 (A) 5 to 20% by wei ght of a

nono( flet h) acryl ate nonomer representeq by fornmula (1) [ERR] 10

(1) wherein [err] represents, a hydpegfr.atomor a methyl group; and [err]
represents 15 20 ' [ERR] 25 30 and (B) 15 to 60%
by wei ght of a (neth)acﬂ%ﬁjﬁﬂi1ﬂ' Y ng a urethane structure in the
mai n ghai n thereof and having an average\ss¥ecul ar wei ght of at |east

10, 000. 35 2. The anaerobically curing adhesive sealing conposition of
claim1, wheg@in said nono(neth)acryl ate

(B) 15 to 80% by weight of a (meth)acrylate prepolymer having a urethane structure in the main
chain thereof and having an average molecular weight of at least 10,000.

Asition is utilized as, for
syoved ®Br exchange of
| ve seal ing

v/

35
2. The anaerobically curing adhesive sealing composition of claim 1, wherein said mono(meth)acrylate
'\_/ monomer is a compound represented by
CH, CH
40 3 3
T
45 C“é_’_‘_
a compound represented by formula:
50
(!H3
C_H2=c-c-o

85

ora oomp.ound represented by formula:
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nmonomer i s a conpound represented by [ERR] a compound repres

formula: 50 [ERR] 55 or a conpoungp p@Bsesesied by fornul a: [mﬂmalﬂ "IIH”III :
Bl [ERR] 3. The anaerobically curing adhesive sealing conpositi of @

1, wherein said (nmeth)acrylate 10 prepol yner has an average nol ecul ar
wei ght of from 10,000 to 100, 0 4. The anaer obi c Iy curing adhesive
seal i ng conposition of claiml, I ch further ceqgdises (C) up to 70% by
wei ght of a (neth)acrylate 14 Te} ng_2 g" B\ structure in the
mai n chain thereof and an gy&r agblggF:eceﬁar wel g \ nost 5,000. 15 5.
The, anderobically curing adhesivg seal i ng conpositi dg=e . claim4, wherein
sal‘ﬂ-—’(met h) acryl ate prepol yner as conponent (C) has an average m)l ecul ar
wei ght of from500 to 5,000. 6. The anaerobi caI |y curing adhesive sealing

conpositi f cla M WhIC fUI‘th 0

phot opol ﬁe;ﬁ 5 er A ﬁ o q'qh::'frfvﬁéng %Q.HPJsﬁ. qdaq 'g‘oé:’u‘r"lher%n asgllﬁe(sﬂet\?)eacrglggl i ng
corrposﬂlon or°¢ T or R va'u rther corrprl ses 30 to 70% by wei ght of
a diluent, Zp, arg%ﬂ&il 145550 Sealiflf @RipSeRioR UL § SAMER fuithéRemsiRes

Di cht UHQSZUSGW%B &ﬁ%@%ﬁh@&%ﬁﬂ h{a&}|:t5 pRipStyré Haivy a Urombrdedtrudlinté @hthélimain

For el (I) dagHafsihardot 5@%&%?@6%%&)@%@%&&%&@& 30 CH2-G-¢c- QR2 95

0 (I') worin Ri ein Wasserstoffatom oder eine

Met hyl gr uglperhd edasidorblly tutitly RdhediNe Gehlidg comfiddlion! bf claim 4, wherein said (methjacrylate
oder CH3 50 prepbivrhdrias Bonfifondne (@ bdsah avarge indlecular weight of from 500 to 5,000.

% 6. The anaerobically curing adhesive sealing composition of claim 1, which further comprises a
20 photopolymerization initiator.

7. The anaerobically curing adhesive sealing composition of claim 1 or 4 which further comprises 30 to
70% by weight of a diluent.

25 Patentanspriiche

1. Anaerob aushirtende kiebende Dichtungszusammensetzung umfassend
(A) 5 bis 20 Gew.-% eines durch die Formel (I) dargestellten Mono(meth)acrylatmonomers

30 IRl

. 0 (I)
N\ ' worin Ry ein Wasserstoffatom oder eine Methylgruppe bedeutet; und Re
©
» _ oder
CEs
50
"CHzCHz -0

5§56

bedeutet und

17



EP ° 284392(78;3115 bis 60 Gew. - % EP nwbﬂbam; al:lrlylI !'B.'I[ pt”(;lpolI Iylrrerls1mﬁm1“'!n|lij “'!Il

Ur et hanstruktur in seiner Hauptkette und mit elnemmittleren * ¢ !

Mol ekul argewi cht von m ndestens 10000. 2. Anaerob aushartende kl ebende

Di cht ungszus@&hifebia 69 Gewnge pines{Methisetyletermpolymerganit eine Hesthrpsiibiftyinin seiner Hauptkette

acryl at nonont¥¥ mi einem\paittierpm, Melpkylargeyicht yoromindasteasstogd ¢ wird durch CF.3  CH 3
ei ne Verbi ndung, diie dlargestellt w-ird durch Forpel: 20 i 3 CH2-C-C-0O 25
3 oder e¥ n&nagEpaustaian 9k‘$§@d%&?‘%§g§eﬁwm¢ 9RFRL Anspypihd woripdas Mono(meth)
C7Z‘2:(€_ C- - E3YigmpreRir eisVerbindung st RAGE BB 9% har t ende kI ebendl e

Di chtungszusammenset zung nach Anspruch 1, woriln dlas (Meth)-

acryl at prepol ymer ein ndifleres Ml ekul ar geud chiegvon r0000 bi s 100000 hat .
40 4. Anaerob aushartende kl ebendl e Di chtungszysa®nenset zung nach Anspruch
1, welgche ferner unfa~t (C) bis zu Gew. - % ¥i nes (Mot h)acryl at propol yners
mt einer U ethanstruktur in sei nerj upt kettaaund eine6 mttleren

Mol ekul argewi cht von hdchstens &9Q0s_ éﬂ& rob aushartende kl ebende

Di cht ungszusanmmenset zung nach AnNSru 4, n das (Meth)-

acryl at prepol yner als Konponente (C) gin E’wt‘tl eres Mol ekul argewi cht von 500
bis 5&00 hat. 6. Anaerob aush~rtende kl ebe &e Di cht ungszusamenset zung nach
Anspruch 1, wel che fener einen Photopol ynerisationsinitiator unfant. so 7.
Anaer ob aushart ende kl ebende Di chtungszusamenset zung nach Anspruch 1 odor
4, wel che Paer¥erbigdyngidio dagestlijwirddugdhifernel/er dt | nnungsnittel s unf aBt.

Revend| catl ons 66 1. Conposition d' 6tanchdit4 adh6sive a r~ticulation

anadr ®bi e, conprenant: 18

=
CH,=C-C=0

| 2 I

25 o

oder eine Verbindung, die dargestellt wird durch Forme!:

so CH3

CHz =C=C -O--CH’2 CHz =0

o

N 3. Anaerob aushidrtende kiebende Dichtungszusammensetzung nach Anspruch 1, worin das (Meth)-
acrylatprepolymer ein mittleres Molekulargewicht von 10000 bis 100000 hat.

4. Anaerob aushirtende klebende Dichtungszusammensetzung nach Anspruch 1, welche fernsr umfaBt
(C) bis zu 70 Gew.-% eines (Meth)acrylatprepolymers mit einer Urethanstruktur in seiner Hauptkette
und einem mittleren Molekulargewicht von héchstens 5000.

45 5. Anaerob aushirtende kiebende Dichtungszusammensetzung nach Anspruch 4, worin das (Meth)-
acrylatprepolymer als Komponente (C) sin mittleres Molekulargewicht von 500 bis 5000 hat.

6. Anaerob aushirtende kiebende Dichtungszusammensetzung nach Anspruch 1, welche ferner einen
Photopolymerisationsinitiaior umfagt.
50
7. Anaerob aushértende klebende Dichtungszusammensetzung nach Anspruch 1 oder 4, welche ferner 30
bis 70 Gew.-% seines Verdlinnungsmittels umfaBt.
Revendications

1. Composition d'étanchéité adhésive 2 réticulation anaérobie, comprenant :

18



EP 0 284 027 Bil 111111 . U 111
L M S (A 5 a 20%en poids d ursprmmmemde mono( bt h) acmllmmllllﬂllmllllll
reprdsent4 par la forrmule (1) R CH = C - RIIL m s
(I') 0 10 dans laquelle Rl reprdsente un atone d' hydrogbne ou un groupe

bt hyl e; et REA)BR0%sanpoids d'8n monomere de mono(méth) acrylate@pgBésenté par la foriuie (1)

O~~~~~~~~~~~ u 20 CH3 26 -CH2CH2-00 30 et (B) 15 a 80% en poids d'un
prdpol ynbre de (n6th)acrylate ayant une structure ur~thane dans |la chai he
princi pals de celul-ci et ayan31un poi ds nol dcul ai re noyen d' au noins 10

000; 3% 2. Conposition d' 6tanch6itd adhdsive & r6ticul ati on ana~robie sel on
| a T™evendication 1, dangH agseC| e—| pdii ponanfire de nono(nbt h)acryl ate est

un conpos8 represent6 par “CH3 " CH3 C H 32- CH3 un con?o§4 reprdsent 4
par la formule: 40 CH3 2 0 51 19 EP 0 284 027 B13

I ¢ O I O I S O Mou un conpos4 repr~sontd par |a
formul & -6 CH3CH2 =C- C- 0 - CH2CH2 2 0

3. Conposi tion d' ghapsBeb f, ra;déseﬁ:s u@at&né dhydrddbrdlou AR gRRRFHh@YleCot H2 répssbiite

revendi cation 1, dans | aquell

15

CH CH
N
20
CHy

25

ou

~CH,CH,-0

et
(B) 15 & 60% en poids d'un prépolymére de (méth)acrylate ayant une structure uréthane dans la
chaine principale de celui-ci et ayant un poids moléculaire moyen d'au moins 10 000.

35 2. Composition d'étanchéité adhésive 3 réticulation anaérobie selon la revendication 1, dans laquelle ledit
monomére de mono(méth)acrylate est un composé représenté par

un composé représenté par la formule :

50

56 "
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pripol ynbre de (ndth)acrylate a un poids nol ~cul aire noyen d
000. 15 4. Conposition d'4tanch@pg2gpgetsrve a rdticul a%ll on jrlﬂﬂlmﬂﬂlmjmtm“l
| a revendication 1, qui conprend de plus (C) jusqu'a 70% en pdids$ dtun®
pr~pol ynbre de (m-th)acrylate ayant une structure ur~thane dans |a chal he
princi pal eoud coropasé repiésents panlafoyndle: ol dcul ai re noyen d'au plus 5 000. 20 5.
Conposi tion d' 6tanch~it6 adhtsive a reticulation ana~robie solon |a
revendi cati on 4, dans Iaquslle | edit pr6pol ynbre de nb6th(acrylate) en tant
guo conposant (C) a un poi ¢H Idculalre noyen de 500 &, 000. 26 6.
Corpo%ition d' 4tanchd|td a:% ve & rdtlculatlon anagt gl on | a

03|

reverdi cati on 1, qui bipi tLage d¢
phot opol yndri sati on. | on d 6t a?mh%ll t 6 adhdsi ve
anadrobi e solon | a revendl catioh 1 ou 4, qui conprend de p
poi ds d'un diluant. 30 36 40 460 60 55 20

d§ti cul ati on
30 & 70% on

3. Composition d'étanchéité adhésive & réticulation anaérobie selon la revendication 1, dans laquelle ledit
prépolymére de (méth)acrylate a un poids moléculaire moyen de 10 000 & 100 000.
15
4. Composition d'étanchéité adhésive 2 réticulation anaérobie selon la revendication 1, qui comprend de
plus
. (C) jusqu'a 70% en poids d'un prépolymére de (méth)acrylate ayant une structure uréthane dans la
A cha'he principale de celui-ci et un poids moléculaire moyen d'au plus 5 000.
20
5. Composition d'étanchéité adhésive & réticulation anaérobie selon la revendication 4, dans laquelle ledit
prépolymére de méth(acrylate) en tant que composant (C) a un poids moléculaire moyen de 500 as
000.

25 6. Composition d'étanchéité adhésive 2 réticulation anaérobie selon la revendicati on 1, qui comprend de
plus un initiateur de photopolymérisation.

7. Composition d'étanchéité adhésive 2 réticulation anaérobie selon la revendication 1 ou 4, qui comprend

de plus 30 & 70% en poids d’un diluant.
30
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