- 1 - SPECI FI CATI ON CURABLE COWPCSI TI ON 5FI ELD OF THE | NVENTI ON [ 0001] The
present application clains the Paris Convention priority based on Japanese
Pat ent Application No. 2010- 10045315 filed on March 2, 2010, the entire
content of which is incorporated herein by reference. The present invention
relates to a curable conposition. In parkicular, the present invention
relates to a curable 15 conposition which has a | ow specific weight and
exhi bits an excellent rubber physical property and which is useful for a
sealing material. BACKGROUND ART I e past, a curable
conposition which is mainly conpogggggﬁggxﬁgéﬁglyzable silyl
group-contai ning polyner is often used as a sealing material (see, for
exanpl e, Patent Documents 1-3). In recent years, a curable conposition 25
having a | ow specific weight i SSUHEHLEECAFANE dBove- nenti oned seal i ng
material for reducing environmental |oad and inproving workability. - 2 -
decreasing a specific weight of a curable conposition is proposed (see, for
exanple, Patent Document 4). e ti oned conposition stil
has tﬁi 5 insufficient speciF?%E§e?5h?ﬁﬁliﬁgﬁ§ngﬁloon amount i s increased
for further reducing the specific weight of the above-nentioned curable
conposition, the rubber physical property is deteriorated after curing, for
exanpl e, tH&U1dngation is |owered and the nodul us beconmes high, owing 10

to the effect of _the decrease.,in the resin conponent anpunt per the vol une
of the compdsl tiBRSHL t EPBRISPEAP pr GIEHER of C2C baPPogl, ALTTESAR, a
seal i ng matgniAl; RErHeLaRNGS, SYahadest! exdfbhi WA {IH& PV eRsnt i @ | oi nt
and durabil'ity (or resistance to contraction and éexpansion) Is 15di m ni shed
when ltthe ala\bS-1rve it lere bre amgposh t 2 pn2 030 useteaena i sealdong emrt erfi athich
Particularly, the high level of flexibility and durability (or resistance

t o cont r actliSod "ERFPOLRERSt SPrede edffee®n®0 for a sealing material used

since a joint in which a sealing material is applied contracts, expands,
noves parallel to the wall surface and noves perpendicular to the wall

surface by Tihhe 9ol ah@rmRmiianet i burRd It Wiks s W igh andr 4 he
like in the construction of 25nmedium and high-rise buildings. [0004]
Pat ent Docmeeriticlil al?- ALD6- 279698n Patienterloicyme nte 12t e3P- Ac2000-S1ra39%
30Pat ent Docunent, 3: JP-A-2008-50510 L , L
15 composition which has a low specific weight and exhibits an
excellent rubber physical property and which is useful for

a sealing material.

BACKGROUND ART
20 [0002]
In the past, a curable compeosition which is mainly composed
of a hydrolyzable silyl group-containing polymer is often
used as a sealing material (see, for example, Patent
Documents 1-3). In recent years, a curable composition
25 having a low specific weight is desired as the above-
mentioned sealing material for reducing environmental load

and improving workability.

[0003]

30 An adhesive composition which contains a microballoon for



- 3 - Patent Docunent 4: WO 97/05201 SUMMARY COF THE | NVENTI ON [ 0005] 5An
obj ect of the present invention is to provide a curable conposition which
is excellent in physical properties after curing, in particular, excellent
i n adhesion, resistance to contraction and expansi on, elongation and
modul us after curing and which has a |ow specific weight as a whol e
10conposition and is useful for a sealing nmaterial. [0006] The present

i nventors have found that the object are acconplished by a curable

t 15 dr ol bI t | i
2 Tange. of QG RIS 7 aPPESILE THEHT gt & yoaEmere: FyIegroanBorkar ni ng
pol ynmer to OSJ @e(%e@ydrf%y%n?pl%I»ﬂat%ﬁyrb&%é}wlm polynmer of 1:9 to

9:1 and havi a specifi'c weight of I'ess than 1.15. In addition, the

hydrolyzable 20 silyl group-containing polymer in the curable conposition

has an average silylation ratio of 75 to 100% and/ or further conprlses 1.5
.% or nofleveyefed &het habe¥pghensionge CG?T&BPélEéﬁﬁos?HHﬁ Bas grthe

aI| hatic h r hon- based ast|C|z havi epo The
prege |n&éﬁﬁ GRY t%ﬂ%@gkfg pro %Hé t he o?ﬁomﬁﬁéﬁé gﬁgﬁ?t hJﬁ] A
curabl e conpRSIdH-RRY CAIPr ¥8tPBer reducifl &jﬂydﬁﬁéaiﬁﬁéewéhbﬁk of the

group-cont ai ni ng pol ymer conposed 30of - 4 - (1) a linear hydrolyzable
silyl grouyabmvrﬁ—alemmg)rmni ymerabaad c¢mjosi biemchedehydubbyralptey sidal
group-cont ai ni ng poly wherein the weight ratio of_the |linear

hydr ol yzablP& BEHHY 5@?0&5@%%%% 6§|t>¢ﬁ:erc‘t161ftl%e lﬁ%c%ﬂmﬁiﬁroﬁ&%bl e
silyl group-col \fléaf?aa'l% OM\’JBE%{;{S ah 3HANGSQ ud" BeEBmgsf Ihé%I (cﬁ% rgg | oss

m cr obal | oon, ereln curabl'e conposition has a specl

than 1 15 and tiie diydscnl yzahire Siédﬂeagsfé)tﬁﬁr Y atdd ing ccﬂr@)dﬁéryﬁ’rai’mdlﬂ)t has
an average silylation ratio of 75 to 100% and/or the curabl e conposition

further comesm $ée Vo ume %Wiortherasmiyasiddiaon ante tis gmysﬂfcqlh@m@bﬁ}é

conp05|t|on of an .aliphatic hydrocarbon-bas d plast|C|z C). havi n L an
epoxy grouri’ fS[ ri}ﬂfgp'cur%ﬁlﬁ ESFng%rtiaor? a% Eg porman

hydr ol yzablg i p urgers a

nol ecul ar \Agll&lht m)ﬂ%?{ %qrololgd%qor{gjo gdo%ems C(VAG")HCEEJHJ\:'?'hZOf(r:]ung;bl e@l\gggrrp%tl on
accor di ng H@ﬂéﬂlﬂmtﬁZMortfésiﬁ%Hmégzableo&tkﬁbtgbaupﬂdﬂﬁ&pansmpqxﬂymer
(A) has a 20nol ecul ar-wei ght distribution (MvV M) of 1.0 to 2.0. [ 4]
The ddr abl disdmisdiad ohetccoreli Agove-Baptdpeedf cppposition is used as

a sealing material.

Particularly, the high level of flexibility and durability
(or resistance to contraction and expansion) are regquired
20 for a sealing material used since a Joint in which a
sealing material 1is applied contracts, expands, moves
parallel to the wall surface and moves perpendicular to the
wall surface by the effect of temperature, humidity,
earthguake, wind and the 1like in the construction of

25 medium- and high-rise buildings.

[0004]
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[3], containing 15 to 40 w.% based on the weight of the curable
conposition, of the hydrolyzable silyl group-containing polynmer (A . 25[5]
The curabl e conmposition according to any one of [1]- [4], wherein the
hydr ol yzabl e silyl group-containing polymer (A) is one or nore polyners
sel ected fromthe group consisting of -a3nodified silicone polynmer, an
acrylic polyner having an al koxysilyl group, a polyisobutyl ene- 30based
pol ymer having an al koxysilyl group. - 5 - [6] The curable conposition
according to,an ne of [1]-[5]., r.ei.n the mcroballoon (B) is a resin
bal | oon cogﬁgﬁnxﬁﬁﬁcgwepkoﬁga |09ﬁp§é58 er which is treated with a
titanate coupling agent or an alum nate coupling agent. 5[7] The curable

conposition according to any one of [1]- [6], wherein the mcroballoon (B)
has an average particle di angidvMARY AD THE IOOVERTIPE] The curabl e
conposi tion _according to any one of [1]- [7], wherein the

nmi crobal | 06A%PB) has a gl ass-transition 10tenperature (Tg) of 50 to 200C.

[9] The curabl e j tj.on in o] =+ 1.8L, i.ni ng
0.5 18 20 B0, S0 IEEeg Tort Thdhergnt orveRElbarSE) oo ahpuLrr b SGP

i crobal | oeBmEBlition Wh@knThe ewcahlientoNnRoPhlyisdraAc galidid ited abeane of
[1]- 15 [9], wherein the aliphatic hydrocarbon-based plasticizer (C
havi ng an epoinggr dopriastacudpoxi dixzed lengf iln- lsabed iginastiesiisg@ance td 11]

The curabl e conposi,tion according to [10],, wherein the epoxidi zed
ol ef i n- basEANBIASELORz PN RS HRATHL P c SUSBFSdarbEnd [’H‘%ﬁ‘uﬂ‘ﬁ% G e

conpositio r di . of [1l- ; rther I Skn dul us
regulator.Eu%i%?lS#QQhéﬁgggﬁbﬁggcd%pgé%%i%%%gégégdﬂﬁgu¥gpF%§],écgﬁ%?gging
0. 05100 10cwhpYsikased0d tilke wseirfght fofr theealriay emadmednyiasition, of a
nodul us regul ator. EFFECTS OF THE | NVENTI ON [ 0007] The curabl e
conposition of the invention has the | ow 30specific weight as a whol e
conpositioqogﬁg is excellent in - 6 - physical properties after curing, in
particul ar, dllent in adhesi on, resistance to contraction and expansi on,

o0t hor T8 JRe athgepputranafher b, ERescin misen din o
THE | NVENTEGNop@AG8hed by a curable composition comprising a
15 hydrolyzable silyl group~containing polymer in a range of
the weight ratic of a linear hydrolyzable silyl group-
containing polymer to a branched hydrolyzable silyl group-
containing polymer of 1:9 to 9:1 and having a specific
weight of less than 1.15. In addition, the hydrolyzable
20 silyl group-containing polymer in the curable composition
has an average silylation ratio of 75 to 100% and/or
further comprises 1.5 wt.% or more, based on the weight of
the curable composition, of an aliphatic hydrocarbon-based
plasticizer having an epoxy group.
25
The present invention 1s intended to provide the following
embodiments.
[1] A curable composition comprising
(A) a hydrolyzable silyl group-containing polymer composed
30 of



The enbodi nents of the invention are explained below. 10 The curable
conposition of the invention is mainly conposed of a hydrol yzable silyl
group-contai ning polyner (A). In the invention, the hydrolyzable silyl
group-cont ai ni ng polyner (A) is conposed of a linear hydrolyzable silyl
15gr oup-cont ai ni ng polynmer (1) and a brénched hydrol yzable silyl
group-contai ning polyner (2). In said hydrolyzable silyl group-containing
polymer (A), the weight ratio of the linear hydrol yzable silyl group- 20

cont ai ni ng lymer. (1) to the.branched hydrolyzable silyl .aroup-containing
ol ymer ()75 Tl bbERE Arethoane e biv b §¥pEBoReR o SR SR G [
8:2. Wien thg weight ratio of the |inear hydrolyzable silyl
group-contai ning polyner (1) to the branched hydrol yzabl e silyl

gr oup- cont di2ni rrg bx2m cheldy ed nod)y dad lien stiley lalyovwerpreniritened rreangd, yrtehs
curabl e congpsition of the invention is excellent in physical properties,
in particuF&ereddnhddionvet @Rt stahde ©oF cot r 4ePreh ANGTRYERSIEN.S1lYly - | n
the iRventi t |, i r I e .Sl [N YA

rerers to SIRVAORTEARRAnS Fl s Hen K s et SRR RE SR o,
mai N chai NgaRthpRecsitde nGMy BHoAREeGONIAINS O BMRY ’FE 12 PItd 888l Ofaridie 5
term nal hydrolyzable silyl groups. The branched hydrol yzable silyl

gr oup- cont dPni mg ngeinpierl loger s to a hydrol yzabl e silyl group-containing
pol ymer whi ¢ch has | i near in chain gnd one or nore sjde chains having a
Pyl of yzabFESERYY SPbUB &AM LEorAHHRS trl Y chage AOTRETHatE 195-8Pkt

hydr ol yzabl i r t t 1 I s i i 0], The
above-nent%%ﬁ%dt%%ﬁ?é?;@ib%%ds?ﬁﬁlﬁgggﬁg?g%%ggi%ﬁ% 1gﬁbo yﬁgﬁn%Agﬁgé have
a sihyl ati elyadeiro @) 7526 oanmarerapeefariailat 80P it i®r ef mMbr e qprigfeey abl y
85% or nore, fromthe viewpoint of curing property. In addition, the

above- ment E@SE@ thyldro| gradP e sicopPogiddenc ot il hgc PPy Hees ( Ay Sneit tave a

ilylati ti f . 100% | , f I,y 95% 2 | nr . f bl
S0% or | eeS® FIPG1 RE S eMBoI T SR Saris 4P EOMS SCHESts Ae Bt on’
of a curedprogugctnaihe %?@i%‘dﬁ%@}drﬂ%%%éd nﬁ@és@Y@EQéi‘zagi)e ﬁiakr)(hcrqgrzﬁyp'

containing polyner (1) and the branched |inear hydrolyzable 25 silyl

gr oup- cont aipoixyg gpalypner (2) may have a silylation ratio of preferably 70%
or nore, nore preferably 75% or nore, particularly preferably 80% or nore.

I n additiod2lt hdhe ne@RIAPHR ol PRHBIGS 1$iHGA gREERTEBRTaI fithg %éﬂynertk‘(el) and

t he branch i r drql. bl e _silyl. qr -.cont ai ni Opol vy 2)_ may

have a sil ;?))lq/éjtriogﬁéra é)t |%o %fl )%’;ief errégt‘)‘{};yy Cfgﬁ%:i%ﬁ@q- %oérh{}%srg, ﬁ'{ll))_r renni{)ars(’ef _ear ably
95% or | esgumpRirt-atidraldey mnefcenall YeSQMtor Mmsor Mew Ind add,apg.ati o can
be obtained by calculating the 5 ratio of the nunber of termnals in which

a hydrol yzdBlle giheylcwradie i sonpesbdicedatootrhid ngurttyer [bf  ber Mi2dal sthen
I

whi ch a hydrol yzabl e _sil yl, %[oup i S not intrqducedkggy nmeans_of nucl ear
magnet i c r SYGHHYEARE ySiid VANV OURNGPY YR e ntR Y™ he 9M yI%#% orf rati o

of the abOYn%‘_Le”égl"ltbairQ” qg{}@h‘l'é&f}rg@sul i?/::nJ y('M»\Q/NRHp?onO;E;FH NG Rpl ymer (A) is

a value obtaine y neasuring t ation ratio a mxture of the
| i near hydrallyzabplee Sidad1rotppcont abni Bgcpekymeyr Hdl)arpdohbe JF anched

| i near hydrol yzabl e silyl

[3], containing 15 to 40 wt.%, based on the weight of the
curable composition, of the hydrolyzable silyl group-
containing polymer (A).

25 [5] The curable composition according to any one of [1]-
(41, wherein the Thydrolyzable silyl group-containing
polymer (A) is one or more polymers selected from the group
consisting of a modified silicone polymer, an acrylic
polymer having an alkoxysilyl group, a polyisobutylene-

30 based polymer having an alkoxysilyl group.



15gr oup-contai ning polyner (2). [0011] In the invention, the hydrolyzable
silyl group refers to a group which has a hydroxyl or hydrolyzabl e group
attached 20 to a silicon atom and which may cross-link by formng a

sil oxane bond in a reaction catalyzed with a curing catalyst. The exanpl es
of the hydrolyzable group include, but- & e not particular linmted to, a
conventional | y-known hydrol yzabl e group such as a hydrogen atom a hal ogen
atom 25 an al koxy group, an acyl oxy group, a ketoxymate group, an am no

group, an i,d roup, ,an acid am_de_group, an an nQox rou Ter.capt o
group. an APRemyFosy igPatp CORRSRG Bk Ty drSae A8m T5n i Kok GHdup.

an_acyl oxygee¥ln 2nkeh@ey IR 19CAURE)AN AH R GO WA] bR’ G QuRbn 30an
am nooxy group, a nercapto group and an al kenyl oxy group - 9 - are

pref erred. afAn ialdapanigr offineé spowder pwafiehr eds fromatdd wviehpai rititemagent | e

hydrol yzability and ease in handling. A dial kaoxy group is particularly
preferred. “SFEG12P PRE éEpS\Fe- Fﬁpﬁtlluﬁﬁé’& Fy FOSRZES @955 gr oup- cont ai ni ng
el oht (N 78T 3506 B e et PR AR s ey S P e
vi ewpoi nt  gfejphyicsadin 16hHr ARerbyadibeh )i Nths | Anpakkirageanareliongat i on.
The above-nentioned hydrol yzabl e silyl group-containing polyner (A)
preferab:cydhalmeé:jgrugggﬂﬂa\tl@ré@@ ][mm-ectjlhar wei ght ,EM]]Z 01;1 GQ,OPO or Ie;ss,
nore prefer y : rrless, fromthe viewpoint o sical property,

T sconi ty dBd walEndEATLe Teotmes ShLuh. RERCFONEE. (Hthebty HYREOF o ami 2 1y
gr oup- cont gi-Ri n r ) & e C Linea ¥zah| iyl

gr oup- cont Zijﬂi’ngmgo %in%r t%‘%) r[;"glrn:(ej%éera ]P{/&Ea\@gqa Hn&{}enbér%\%sﬁgage nosﬁe%lﬁrgr

wei ghto ( Mk eboe3a@Q@cor(TaDr .f 150r & o 2005ref erably 5,000 or nore. The |inear
hydrol yzabl e silyl group-containing polymer (1) and the branched |inear
hy(rzlﬂr)ol yzabll@lsj T Ie g?tfﬁﬁh](ﬁ)n@%l?mﬁgtp@?yggﬁogg}nﬁr tifoerw yoﬁav@f? [1]b—|

nunber - aver.age nol ecul ar of B0, r less, nor.e.prefer y
35,000 or 118d%. DEtSLaE Theo Hirtn el y2hnte STTSH GPotcORiari £ paly wer
1 o mor 6 Ao ey L R e s 53 S00r hore, From
the vi em;poi[ﬁﬁ)]ofrhrehy;aimzﬂiiq)rmepcbsi’bioa euceddingl@o q'mr;odune. ofn [’E]J”ﬂe- ot her

hand, the hydrolyzable silyl group-containing polyner (A) has a .

nol edd ar - v[/@i]ghtWH%?%FbJ{h%na@Wgﬁﬁ)lcofth@J’OO%*?ﬂP‘é%‘s}?a%‘P‘éf ST iL L AR Tor

| ess, nore preferably 1.6 or less, fro he, vi I t he physic
S5property o( )a %%Ylen pragdu%]?c.’x%hgrﬁu eg}r’g h%&lro égg%{ﬂézgil yc{lefplwsdasaéd

gr oup- cont g1Riskd AGlymer (1) and the branched |inear hydrolyzable silyl
group-cont ai ni ng polyner (2) have a nol ecul ar-wei ght distribution (Mwv M)
of 101. 0 orflidr Eheprefremdlel yolnpb sdrt imor e.cavprdd rgr dfcerldilly WiBmgimuores | n
addition, the | inear hydrolyzable silyl group-containjng polynmer (JQ and
t he branch&®FiEZChyatety2abprecd I%asg?ldiﬂpf%npéisni A y%r%r EPHhve a
nol e%‘b' ar-\getioglgt distribution (Mv M) of 2.0 or less, preferably 1.8 or

| ess, 15nore preferably 1.6 or less. In this context, a nunber-average

ol ecul ar  vEi2ghtrheMbuaiish eancaies 801 ¥ei gtorBliagultdy Ay gbhe(ME) @I
pol ystyrene- converted val ues neasured by gel perneation chromatography
[11], further comprising a modulus regulator.
[13] The curable composition according to [12], comprising
0.05 teo 10 wt.%, based on the weight of the curable

25 composition, of a modulus regulator.

EFFECTS OF THE INVENTION
[0007]
The curable composition of the invention has the low

30 specific weight as a whole composition and is excellent in



20(GPC). In the invention, the nunber-average nol ecul ar weight (W) and the
wei ght - aver age nol.ecul ar wei ght (Mv) of the hydrolyzable silyl
group-contai ning polyner (A) are values 25 obtained by neasuring the
nunber - aver age nol ecul ar wei ght (M) and the wei ght-average nol ecul ar

wei ght (My) of a mixture of the Ilinear Kydrolyzable silyl group-containing
polymer (1) and the branched |inear hydrolyzable silyl group-containing
polymer (2). [0014] The exanples of the linear hydrolyzable silyl group-
cont ai ni ng BOlénE& and % branched h drol zable SE gggup g&ggfy

pol yner i nEftygecq m&ﬁqp%¥ 9 itone B'porYner’ Bh gcry ’

IC po ymer aV|ng
an al koxysk Lyl aﬁ'h%'s!@onandr@sﬁ%ltﬁh%%bu%l e@%&%@%@m yRBid hawipaghs3n,

al koxysilyl group. One Ki or two or nore kinds thereof may be used. Anobng
them a nndﬂbngdtsbhlcand pmbwuémsandﬁmerancaamﬂg¢: poDhamEﬂuﬂﬂru;the

al koxysilyl group are preferred since the 10 phy5|cal erty of a
curabl e coRPEEPLFOROBRRSHE 188 St &8t dIVERTHOBUICES &Fd ﬁr@FGﬁbéFﬁﬁh and
a curable 0 i i a good weat her reS|stance and is suitable
for a%sealf‘i%ngr%t%lgIH ng%% ?%ﬁned 15[ 0015] The above-nentioned nodified

silicone polyner refers to a liquid polynmer having a pol yoxyal kyl ene et her
as a main chain and containing the above-nenti oned hydrol yzable silyl group
at the terminal or in a siktMBRREIENTANRGIERheVEANTRON pdi fied silicone
pol yrer haV|ﬁg j pol yal kyl ene et her such as pol yoxypropyl ene ether as a
mai n chai n (89884 nunber - average nol ecul ar wei ght (M) of 8,000 to 45,000 is
pref ert ed. =#al A0481, Ha ool B9l lI0GLeaT i3 LGNS RAMIRI Wil cal 1Y
connerC|aIIy aval | ab or exanple M5 pol yne M5 pol yner 5-203" from
Kaneﬁ@ Corporation. - 12 - typlcally connerC|aIIy avai |l abl e as Ms pol yner
"M pol ymer S-810" from Kaneka Corporati on. In the curable conposition
of the inv&he enraklepdiompedisdion @énélmllww He Fedd 1yl srarssg

nbi nat ot ki nds. .[ 001 t o
11 cone. patyrer G HEPAOKDL B REY. POl PoeaAra  d o it o ) in ©

JP- A-2002- 192201 oy 130 , ONg nef th%]:'foq_lylz%\ﬂl"ég rgrlngSS%sfc(dg) (:td?lﬂall\i%.ng(l) a

process in which a term nal hydroxyl group of a hydroxyl group-term nated
oxyal kyl engopgimgner (A5 cionveptnpdsesi ndd an mmaaamramgdrquﬂ@blandxthﬁm t he
unsaturated group is reacted with a hydr05|
pr océss .n%@ﬁ@nﬁ@aﬁv&m B BYPCE erlh) na@@@ &yQFWFEﬁ‘é M%Y%asblreeact ed
with an isqc ate roup- 20cant ai_ni on conpound; (II1l) a process
in which a ﬁéy i val” y&r@fyﬁnln g%l?%é 5dxyl group-term nat ed
oxyal kyl ene polynmer is converted into an unsaturated group, and then the
unsat urated group

In said hydrolyzable silyl group-containing polymer (A),

the weight ratio of the linear hydrolyzable silyl group-
20 containing polymer (1) to the branched hydrolyzable silyl
group-containing polymer (2) is selected from the range of
1:9 to 9:1, preferably, 2:8 to 8:2. When the weight ratio
of the linear hydrolyzable silyl group-containing polymer
(1) to the branched hydrolyzable silyl group-containing
25 polymer (2) is in the above-mentioned range, the curable
composition of the invention is excellent in physical
properties, in particular, adhesion, resistance to

contraction and expansion.

30 [0009]



25is reacted with a nmercapto group-containing silicon conpound; and

(I'V) a process in which a term nal hydroxyl group of a hydroxyl
group-term nat ed oxyal kyl ene polymer is converted 30into an isocyanate
group, and then the isocyanate group is - 13 - reacted with an active
hydr ogen at om contai ning silicon conpourd- [0018] 5The above-nenti oned
acrylic polyner having an al koxysilyl group refers to a polyner having a
mai n chai n conposed of at |east (neth)acrylic acid ester unit (if

necessary, the, pain, chain. can nt ai,n_a _uni f ner_c | yneri zabl e
W th o (et abha | uent @Bt ert i, ¢ ahat aby Bio Ty TRPERT iRV R

et hers, andyﬂygydﬁhdnﬁyggﬁggpqgggﬁsvunylgwﬁyugbgygggméygggygq Rther
than a (neth)acrylic acid ester unit) and containing an al koxysilyl group
in a nmol ecdomtaining gheyreeanphéshofhdhieaackiriear pobkymerchesin ngndn no

al koxysilyl 15group . used in the invention are as f%IIoms. (1 gbgoéﬁgfr
havi ng a n@isEr - SHeiBgedit] MR 1R gt EWDEase 32008t 0l 999,

havi ng on av 1.2 OXYSi] gr in a ul

disclgged %ﬁﬁﬁg%%QB- E%8§§é§%§g4§e p%%%%%r can EéLprodﬂgtﬁgbyq¥§ﬁ?§§?i
copol yner i g 18)zad ACEYC aghsuptdyht £54 Big ( poafyeteabl yef62s4 abky )
such as ethyl acrylate, a propyl acrylate, n-butyl acrylate, isobutyl

acryl ate, aydrodgagbdee, shéyyl groypentinimy| dedwyleracwiiabe, hayclaohexyl
acrylate and 25 n-octyl acrylate with (b) one kind sel ected fromthe group
of & vinyl LdFieeE BRFAn& Sdch a9ViARA OFi HoXGLSr| FHELTA nFvHBE R

di met hoxy si (W AVA I o g1 tQﬁ§¥] i e LaylL . di 0 | ane
and a (neta S@%§P3¥§n§|ﬁ%f9g3i ané§§%c %gﬂgéﬁgghggr?ﬁ%&%é%ogg%ﬁ%?%ﬁ%%hoxy
si | ang and 23Qy- rich agidHoQxRIARY Is iIMBlhy r cdipie tatoXxhes ideame rer]l aard Xtrure -
14 - of two or nore kinds thereof in the presence of (c) a nercaptoal koxy
sil ane suclsigde yhadmcapt opropyl methyl di nethoxy silane and

y-mercapt opropyl trinmethoxy silane as a chain transfer agent (generally, by
a publicly known 5 process such as a bul k polynerization and a sol ution
polynerizaqb@qoqsing a polynerization initiator such as a,a' -azobis

i sobutyronitrile (AIBN), a,a' -azobisiso valeronitrile, benzoyl peroxide,
met hyl et hyhekehboereparcotiidacar & vdeddy Zadl yerersidatll omypngeessitiaimitich a
redox 10catalyst such as a transition netal salt and an am ne is conbined
Wit hl® per sRly8eFaseR) i BRYi $1379 .2 silyliatifmor§he? @ifsclivseBri more,

JP- B-4-69667. -The,pol yyyer can pr e i D5 to par y
wei ght of gﬁefﬁgﬁ o%&éﬂf@lO%r%gg?éoﬁ@g%ngﬁgﬁﬁﬁggygngS%oﬁ%oﬁh eéucl§§£

bi s(trimet haxysiilappmtdtylodi swtfi E?P6§é£f'5thQKYEHHM%ion, the above-

met hyl ) di sul fide, bis(trinmethoxysilyl propyl)disulfide,

bi s(tri et hoeygiiloylegr dpyd)el gzdflelesilyl group-containing polymer (A)

bi s( met hyl di met hoxysi | yl.met hyl ) di sul fi de . .

20bi s( et h{Bdi BENEx §s iSRSt dieddiF i9fe 1005 or less, preferably 95%

g::ggpggg:gkgﬁ%%%;g?%%%Lg?%g%%%ﬁ%ﬁfkﬁ%ﬂ?n:less, from the viewpoint of

bi s(di met hybaeihexys ky poopakdiisw fbHnde cdttinsion of a cured product.
bi s(di et hyl et hoxysi | yl propyl )disulfide to 100 parts by

The above-mentioned linear Thydrolyzable silyl dgroup-

contalining polymer (1) and the branched linear hydrolyzable

25 silyl group-containing polymer (2} may have a silylation

ratio of preferably 70% or more, more preferably 75% or

more, particularly preferably 80% or more. In addition,

the linear hydrolyzable silyl group-containing polymer (1)

and the branched linear hydrolyzable silyl group-containing

30 polymer (2} may have a silylation ratio of preferably 100%



25 wei ght of a vinyl nononer, for exanple, an acrylate such as ethyl
acrylate, butyl acrylate, 2-ethylhexyl acrylate, propyl acrylate, pentyl
acrylate and stearyl acrylate; a methacrylate such as nethyl nethacryl ate,
et hyl nmethacrylate, butyl nethacryl ate, 2-ethyl hexyl nmethacrylate, 30l auryl
met hacryl ate, benzyl nethacrylate and tyclohexyl - 15 - nethacryl ate;
styrene or a derivative thereof such as a-nethyl styrene and chl oronet hyl
styrene; a fumaric acid diester such as diethyl fumarate, dibutyl fumarate
and di propy| rate; a_vinyl | i such. as vinyl chloride, .5vinyl.idene
chlori de, é’trhylu‘gra S'fI uIBPFﬁe,)é\’fie Iriaggﬁfe f °or|‘aE ang> fsl’uorfiaﬁﬂaii]ecdﬂ\ﬁy ene,
and carrylgg. pR! WieniZation (on exposure to Iight at norma

t enper at ur (23C3 to 60 Cfor 4 to 30 hours), if necessary, in an organic
sol vent such as toluene, xylene, 10hexane, ethyl acetate and

di octyl phthalate. [0019] In the invention, a reaction product of the

above- ment T&eeds YL e b siNdtdeneCpBl fer ORRAIRAG éﬁﬁyFPéC56F9HB9 Hd® ng an
15 aI%oxyS|é#_ ro p an bek%ﬁequnt%gg&hhgg t. awﬂlé ureaﬁy §4¥§Z
e q r aV|ng an

above-ment i " %one pol'ymer and t e acrylrce

al koxysi | ylsﬁl@q_Upgr&_qm )itsurﬁﬂ%ocﬁ@@@(ﬁ' ed priegdugtimebra dﬁ neaﬁsmmaaufsl aich
silicone 20 polyner and a linear acrylic polymer having an al koxysilyl
group i s twiicdl | § commylyzlble awdilydbl eraspa im xtwte bntredeceédn pgrwduct
of a pol yoxyal kyl ene pal yner having an al koxysilyl group and a

(et h) acr y Fe@T50 [ B H&ER N g e Yo PSS AAn S @dlﬁ]éfgl?clﬁ dS™MHo03, MBX908,
M5X911 and MSX943 25from Kaneka Corporation. [0020] The above-nenti oned
pol yi sobut yl ene- based pol ynmer havi ng an al koxysilyl group refers to a

pol ymer hawinng tdenBiAvehaiBn30cenposedl piadioheasitad i spbuilyd ensatrd-t (i f
necessary, the - 16 - main chain may contain a unit of a nononer
copolynerlm@MU;QMQﬂ1hyﬁﬁmﬁy$@Mkes§GﬂYisqypqgr¢ﬂm#¢xﬁ%ﬁgvpﬁ}NméﬁheW\ an

t | d t t th
Sobutyl end B (97 LRI AT Y SHESSRRORGSHIG odngup TP Roga Ee it il s o
a ol ecul efnwx thite éfd‘é ghaiite s then polyi sobut ¥ @@q @asgefbﬁpicymamwg an

al koxysi |yl group usual y has a nunber-average nol écular wei ght (Vn)
1,000 to 400Qtheand (s wvawxd| ithe: obrhinghed stonsaki guydral y el hal 51lyl
tenperature. In addition, the 10 polyi sobutyl ene-based pol ynmer having an
al kodysi | yIgT@ueTscodm Ibe ngle meramey diZdduced by using an i sobutyl ene- based
pol ymer having a functional group at all term nals obtained by cationic
pol ynmeri zation called as Inifer process (see, JP-A-8-231758). 15 [0021]

Al i near pol yipgahyt yl ene- basedpol yner havi ngan al koxysilyl group is
typically commercially avail able as "Epionel" series such as "Epion(r)
EP- 505S" f memtikenekear20CGanporaie onydwbl ghabds aithénmocalups tmefetns éco l7 CH3
7H3 OH3 OH3 1H3rib CHa-r-03Hs-P-CHAri-0-?-( m CaHal i - CH3 OCH3 CH3 OH,
CH, CH, OCI—lSrP\Hﬁer‘*é}Wh has Ay G¥io% XY 1o a]ﬂHdFrPEng]P@)ﬁl §LOyP4 g jached

20 to a silicon atom and which may cross-link by forming a
siloxane bond in a reaction catalyzed with a curing
catalyst. The examples of the hydrolyzable group include,
but are not particular limited to, a conventionally-known
hydrolyzable group such as a hydrogen atom, a halogen atom,

25 an alkoxy group, an acyloxy group, a ketoxymate group, an
amino group, an amide group, an acid amide group, an
aminooxy group, a mercaptc group, an alkenyloxy group.
Among them, a hydrogen atom, an alkoxy group, an acyloxy
group, a ketoxymate group, an amino group, an amide group,

30 an aminooxy group, a mercapto group and an alkenyloxy group



[0022] 25In the invention, a non-solvent type acrylic polynmer having no
functional group and liquid at normal tenperature, which is obtained by
continuous mass polynerization at high tenperature and hi gh pressure, can
be conpounded with a - 17 - hydrol yzable silyl group-containing polyner
into the curable conposition of the invéntion. Such non-sol vent type
acrylic polynmer which has no functional group and is liquid at nornal
tenperature can be used to adjust the 5 physical property of a curable
conposition to | ow nodul us _and hi gh el ongation and to qbt ai curabl e
conposi ti of&l ?56\&1 i gl'_go&f‘ v@nﬂﬁ%ﬁflﬂ?&pﬁ% QBB%PHEEFF_Sﬁgq%ﬁgﬁl- ggjlevent
type acryl 'v‘_%el}}%b}{?{%r Jw@viage 1 4090 -bugekhenak oroup ansk | kquird Rf jRey mal
tenperature can be produced, usinhg an“acrylic nmononer having no functional
group (forredaspkexysyechugn iacpylratievdrd 1y matifacrryldat e as those used in
pol yneri zati on of an al koxysilyl group-containing acrylic polynmer (ii)),
for exanple, by 15 continuous nmass pol ynerization with a very snmall anount
of or .no i@iogir]igt]or and with no chain transfer agent at high tenperature of
aroungf 400 hi gh pressure for a very short reaction tine, for exanple,
about 5 m pykes apddEhacakeve=fENtivened 3o 10! wanty it Y RE-RG-Hdrit 301 HEer
whi ch has no functional group and is liquid at normal tenperature has a
nar r ow conpediviiean (@)stusegltimontlamdiaveatiow poeéeubbhlywbieghta diwtadruti on,
and thus, may exhibit _100% pol yner, | ow T? an qu(%li form at nornmal

t enper at ur 8VERA9E25MRAGEUSBEd KEABAFI bilMRTy A t b3 20 WDdi9T ed' G c e

pol yner. oV, '(ff?d‘t. n on- e ty. ylic ollw- Vi ng
no functi Xﬁgf@ftﬁ:%ﬁg?’an% |qU|bg g%%dr n%?g%{e%%eer a‘?lﬁer‘ggclggﬁ%sgg, Vi scléésyi[ty and
sti ckionesspebpklie ycuaabbe COMPDSE) i Gm Caarbe cadjaust edloagdtnenkabi ITHey and
weat her 30resi stance nmay be inproved. The above-nenti oned non- - 18 -

sol vent typ&oaeryieint igolegnby dralivigbde fsinatli eirsurgranund- sdmd-rid. qu lymgr
normal te rature_is comerci all vai |l abl e, for exanple, as "ARUFON(r)
Up. 1000" 1 M FORESES Gor Bof i GmRy 4 He 49K e LOmiLah AFRgkyei 191

gr oup- cont 31 56 3oy - 180 o RO ZeA J 1 B gAY el | Iase gl yrer
is preferably used in conbination th a non-solvent type acrylic pol yner
havi ng no freiicamnal ofr ey sadrac 1l pauipe raty ,narisdo sieypamat wox kaddtidiinsd by
continuous mass 10 polynerization at high tenperature and hi gh pressure.
Wien1&n al koxysilyl group-contaning acrylic polymer polynerized in a

modi fied silicone polyner is used.in _combi.nati w.th a non-sol vent type
acrylic po?T r %f?‘é% HEL S nchfLSﬁQIr grkgﬁ%r% _allk_%f'?i q_ﬁllgygt _rﬁ#’rr%
tenper at ur onfkh8 Bl ¢l 19he r1 T 1SURSH WHd M ARd QliFRad SRS pag1d he
physi cal property of a conposition after curing can be adjusted to | ow
nodul us andilliygh elmngatdcortaianichd hepabykabi | (By apdedeatbdy r ésivst ance of
a curabl e conposition may be i nproved. 20[0023] The curabl e conposition of
t he i nvent POHOSTERECABIOF EOHEAUHS 1 8 HIN% oMo, It Ste bl YHF wt . %
or e, bas on,.t.-he t. of t co I L y | yizabl e
sil SII} Ogr ou%—r%%ﬁtrﬁbﬁyng%(#@n%?n *®The i(;%?ga‘# egggﬁggg}z? ?)(:)L% gsrfﬂt%le

i nvention %*r%h%f—%@n&ta(i@ﬁtr@ NSHAQVE: % 01) | esad Mene prafeiakiy 3binado or
| ess, based on the whol e anobunt of the conposition, of the hydrolyzable

silyl groupycontlyizzibdg polywiergfdip-¢ontaindvanpadsnes flZomptefafanwmoi nt
of physical property, curing propety, workabil i,tg 30and co1§‘lt th%t t he
curabl e coM§F&i t3 oRUBPSERBVERGERt i eCuaY - webahhi nidheChy §PolPPatit®e

silyl gr oug— cQnt @Jor}ien%r%ckle\%%rly( A idhd he anunt of the above-nentioned
range. [00 Zﬁ ! !
25
[0013]
The hydrolyzable silyl group-containing polymer (A) used in
the invention has a molecular-weight distribution (Mw/Mn)

of 1.0 or more, preferably 1.1 or more, more preferably 1.3

30 or more, from the viewpoint of physical property of a cured



5The curabl e conposition of the invention contains a mcroballoon (B) in
addition to the above-nenti oned hydrol yzabl e silyl group-containing polyner
(A). The exanples of the mcroballoon (B) include a resin balloon forned
fromany one of a phenol resin, an epoxy resin, a 10 urea resin, a
vinylidene chloride resin, a polystyrenelresin, a styrene-based copol yner,
a polynetacrylate, a polyvinyl alcohol, a vinylidene chloride-acrylonitrile
copolymer, an acrylonitrile-nmethacrylonitrile copolynmer, an

acrylonitril e-nmethyl nethacryl ate copoly and .a vinylidene _
15ch|orideP§8FVF5nitFF1é§H?v?€@?%e g%ﬂ'SEBSI§¥§F?Xyz§h&?ngﬁ&g&i@Iﬁﬂg oon
such as a : I e I exp ' Sie £ VBHSU o

M crosphergb%%%f%%égzgnPﬁéﬁ%thgﬁn%%% éugﬁgggg??gtﬁ%?gﬁgrg%gf}ed as a resin
bal | oon. A (MesMa)babEoon. dn ovhi desss,paptrederablent iir@ 20surface, | sncawat ed

with an inorganic fine power is preferred. One kind or two or nore Kkinds
of cal ci unPE&fssRElyY, la & AT deestr eB¥@H BRECVERTEALBENSEe FRE RAYISHRIXi de,

silicgn oxide, talc, clay and carhon.black can be used as the inorganic
fine gowdeP?OPFrﬁg 5&55n%§§§%u§r9%%055 coat the surface of a nicroballoon
wi th an inorganic fine powder fromthe viewpoint of productivity and

physi cal property after curing. - 20 - alum nate-based coupling agent. A
m crobal | o@hei N iwldaoh hivdrslyfaicks | sitpat gdouptboanainongawiod vivene Powder
treated with a titanate-based coupliqgﬁfgent is preferred fromthe ,

vi ewpoi nt  @PSpANE Raansheskliyestt &Y IRaNGP LS (0025] MR RIS in
whi ch t he I 1S ,.C d._a J MRY. 5 i ]£H§ NV i

pr ef er abl y%ﬁ)al %Prr a('?i)o%%?\%a ac%lg)tl:g%ﬁ%at er |lg]1%t3\h§ﬁ%f?lﬁr ops df?oﬁﬁa/m of

m crabal | oan 0ok 58%rer, HdmRssib1Rone i efcdd,y % @rdResbllhe .3 or

m crobal | oon in which the surface is coated and which may be used in the

i nvention oeual.ly Ras aldidvien,| i phe dfingarathylodlyzaiobe i Agliat ri@iPwhi ch

drops froma m crqball oqn of 10% or re al though, it, is not particularly
limted. TREMERLIG DG péﬁi@ed:oa(gi)n@nﬁg&é’ﬁ %ra\z\}ﬁl}%‘? dridisa r?rraOIrP{ 53l 1 oon
in the abo nt}ﬁﬂgp :ﬁﬂgg | 5 ?%ﬁg oug, f t he W 1RWRAI Iy Jdy
deteriorat%g%ggTq% y |é% prgggFﬁﬁxg erch??nSQ?E %r£¥ghtedﬁﬂ%ﬁ§n§§Fio of
a coating rEtseriduttwhirc (MvEi/ops foford.d mircrieka,| qorefamdiey dbt@aiced,edor
exanpl e, by the 20foll owi ng nethod. [0026] 100m of nethanol is charged

i ntol® sepaoare pyeffemadily dnd afrodes®-5g of a microbal l oon in which the
surface is coated 25 with an inorganic fine powder is netered into the
separating funnel. Then, the separating funnel is placed in a shaking

appar at us, y$hakans Q39 +SecondsuAnd 4a e flo e udtaan dyd 1fh t2 O MA NULRS -
Subsequently, the precipitate is renoved fromthe separating funnel, and

t hen the suct i aneB88fettvedtyhon maflddd apr evepohat e(Mve) pertorpedysindrdarne- - 21
- precipitate is dried at 100 C for 20 m nutes. After that, the filter
paper (gl asonvEntad valufs deeasuied oyf 6F 2PSHIRRTESD & WP IFRPhy
precgﬁ§tat%gg§:meighed. Based on the weight of the precipitate (anmount of a
coat i'ng mat Fﬁ&r 5 which drops froma mcroball oon) and the wei ght of the

m crobal | oon charged (input), the ratio of a coating material which drops
froma mcroball oon (ambunt of a coating material which drops froma

m crobal | odm/ itiput )neant ben catloal atmbderi@vp062%] mPiecmilarobeiagidn (M8)) used
in the invention preferably has

and the weight-average molecular weight (Mw) of the
hydrolyzable silyl group-containing polymer (A) are values

25 obtained by measuring the number-average molecular weight
(Mn) and the weight-average molecular weight (Mw) of a
mixture of the linear hydrolyzable silyl group-containing
polymer (1) and the branched linear hydrolyzable silyl
group-containing polymer (2).

30



an average particle dianeter of 10 pmor nore, nore preferably 20m or nore.
The m croballoon (B) used in the 15 invention preferably has an average
particle dianeter of 100 pmor |ess, nore preferably 80mor |ess. The
average particle diameter in the above-nentioned range is advantageous from
t he vi ewpoi nt of production cost for thél curable conposition of the
invention, as well as pressure 20resistance in consideration of cost for a
m crobal | oon, and appearance. The average particle dianeter refers to 50%
dianeter in bhg wei ght cumul ative particlesize distribution neasured in a

| aser diffl38¢tfen scattering particle size analyzer. 25 The m crobal |l oon
(B) used i he .l Lon_ pre abl a AL iti e e
(7o) of 507 R0 0B8R nPE prerer AbTy B0 LT o RN ¢ SR et abeous
fromthe vieewpatintingf pbygineal @napetiy anthrptessute dresiytaarice ofilyl
30bal | oon that the glass-transition tenperature (Tg) of the - 22 -

ni cr obal | 08KOPBrc@sEdinAnBhe RAMBHRY oniPslifet he abB98i FefEi ofdd 1C%Fe. The

curable co sition of the inventi.on preferably c i.NS: . % or
nor e, 5_rm_reg§$¥*ngfabl? 29GF Yoo 6r pr?olrye“}eonoakslae‘cﬁllg ta}?le %%?%Qgﬁg%%t \ggf)é%aﬁe
conposi ti onngofy thel i sookal1808-KBied polymEhe wdif k) eaforposdisanaf the
i nvention preferably 10contains 20 wt.% or | ess, nore preferably 15 wt. % or

| ess of .t hgrouprob@nlkeodind®B)ar Itwe soladvant ageénds tharephiemegnientusefd.t he
m crobal l oon (B) is 2 w.%or _nore since the specific ratio of a whale

conposi ti oAMRRY IdrEM ciantPGiiéefesdd ICORCARAIINGTE 21 QT a8PaHg when
t he content f t icroball IS % or I-n 0

physi cal pP8%§&F§; agyg‘}]%cgigi ﬁ&%lggy(g?%felvgﬁg%gﬁi] plﬂﬁ%i%%é%idn\%gr?%%o%,het he
cur ahlge Coﬁaggiibiaqn DR GORPId S & thgr201 &l Ephpblet hyAr eaar ben-dupseded

pl asticizer having an epoxy group (C) in addition to the above-nenti oned
conponent stpA) land (B)ddbesi npndvi igahhe glewigatEinue t oadnt Ractdugiakdfd
expansi on of the cuyred product. 25Exa Igs of the above-nentioned aLuPhatic

hydr ocar boROBRSEa TpPAEst YR+ 58r &S RavinY al SHAEF gr 6apSiARFGde®dd
epoxi di zed jgl ¢ kﬂéb%%%dapgﬁﬁﬁhﬁbzﬁ%teyq%lng%b%%t%ﬁrﬁﬁfbon atons of the
p

epoxi di zed ol efin-based plasticizer i1s preferably from12 to 22. Wen the
nunber of carbon atons is |ess than 12, 30odor problem and | oss of
durability may arise.On the - 23 - other hand, when the nunber of carbon
atomgSi s ndf€lthan 22, as a result, decrease of adhesion to an adherend,

Cerper at ur SPFP e S THILEE S [B095] - Shec i oarty, DA ceobripnge &
above- nent honed €P9X] $h&€fdhaving a polyoxyalkylene ether as a main
chain and containing the above-mentioned hydrolyzable silyl

group at the terminal or in a side chain. Among them, a

20 modified silicone polymer having a polyalkylene ether such

as polyoxypropylene ether as a main chain and a num?er—

average molecular weight (Mn) of 8,000 to 45,000 is

preferred.

25 [0016]
The linear modified silicone ©polymer is typically
commercially available, for example, as MS polymer "MS

polymer S-203" from Kaneka Corporation.

30 In addition, the branched modified silicone polymer is



ol ef i n-based pl asticizer include a-ol efin oxides.Such conpounds may be used
in the invention alone or in 10conbi nation of two or nore kinds as the

al i phati c hydrocarbon-based plasticizer (C having an epoxy group. [0030]
The curabl e conmposition of the invention nay contain 15 preferably at | east
1.5 wt.% nore preferably at least 2.0 We.% particularly preferably at

|l east 3.0 wt.% based on the whol e anbunt of the curable conposition, of
the aliphatic hydrocarbon-based plasticizer (C having an epoxy group from

t he vi ewpoi .Of i]] . The c siti f . [ WV, Lon
my cont o RS 3o v e AP SR RES R IRST RN e PR,

pl asti ci zers{g@)o"hawidig KIhBREX6 dE: idh consi derati on of concerned

| owering of the adhesi on and bl eedi ng contam nati on and of good appearance

at |ow tenperature. 25 [0031] The curable conposition of the invention may
optionally contain a ul us regul, at or face treated calciu

, A S .
carbonat e, & nbi¢s 4 r e81E S&EFSPurﬁ%aEBSndt%‘ferht%ur Pngrodified
catal yst, aldilielo ATk 8l MUl Bed Abre GONENILOA L KaOv0: Adl L ve
such as a coloring agent, an organic solvent, an anti-aging agent and a
tacki fier igr addid ikdimds t he above-nenti oned conponents (A) and (B).

5[ 0032] Exanpl es of the above-nentioned nodul us regul ator include trinethyl
met hoxysi | ane and triphenyl silanol containing a hydrolyzabl e nonosilyl
group. ArmngotO the triphenyl silanol is preferred since nodulus of a
cured product 10 be well adjusted. As the nodulus regul ator, trimnethyl
met hoxysi | ang angddyd-phaiyi osdd angbq £e0BET chahk yogual krllgehr omdpw Kor ni ng
Toray Co., Ltd. may be used. In the invention, the above-nmentioned nodul us
regulldt or céntaifedje fised cadeome egr EncoedbhgationJoFAHRO0EF 13620 1KI reks. The
above- nenti oned nodul us regul ator may be added to the components (A) and/or
(B) prior &% Kkaspcdpdid ifor lowinte iR Tonposit i ohVlof the inventi on,
or be added together with the conponents (A) and/or (B) during the
preparation 20 of the curable conposition, or be added to the curable
conposi tionaftgr ghe-duepanaty9ich a Thersinabl en¢@rpeit i f bhe a

i nvention may contain preferably 0.05 w.% or nore, nore preferably 0.1

w. % or 2hydoxylbapediprtetheinviot@ arpahkybénehpodymalrl 6 conpossttieon, of
a nodul us regul ator. The curahle conposition of the invention Ey contain

pr ef érabl y 13- Wt3%, BRSPEYEACREr §T5MEr erHB yEBEM LOFoMNSERLIIE FTHPR he
whol e anount t : jst4i.0N, dul us regulator. It is
U Lo I ] 8 OO o oty

30advant agéous he Vi ewp Us reduction of - 25 - a
cured product that the curable conmposition of the invention contains a
nodul us regul ator in the anobunt of the above-nentioned range. 5[ 0033]

Exanpl es of{ItHe a&bovierdedts onedd swhfiabe tr edtyslyasdatici @ torenindted ude a

surface treated . cal cium carbonat,e which is treated wi,th a treating agent
Cont o mi e ARSI T BVBE e it ToAGed TP o o LsPoRate e Pt oms.

prEf%ﬁﬁblycontaining silicon compound;

(III) a process 1in which a terminal hydroxyl group of a
hydroxyl group-terminated oxyalkylene polymer is converted
into an unsaturated group, and then the unsaturated group
25 is reacted with &a mercapto group-containing silicon

compound; and

(IV) a process 1in which a terminal hydroxyl group of a
hydroxyl group-terminated oxyalkylene polymer is converted

30 into an isocyanate group, and then the isocyanate group is



10 a treating agent containing 50 wt.%or nore of a fatty acid having 16 or
| ess carbon atons, nore preferably a treating agent containing 50 wt. % or
nore of a fatty acid having 14 or |ess carbon atons, particularly
preferably a treating agent containing 50 wt.% or nore of a fatty acid
having 14 15 or less carbon atonms and 4% Wt.%or nore of an unsaturated
fatty acid having 16 or nore carbon atons, and has a treating agent anount
of 3.5 wt.%or nore and a BET specific surface area of 12 to 25 nR/g.
20[ 0034] Exanpl.es, of .1he fatty acid having 16 or |e rbon at | ncl ude
butyric acF&faT%\FgfjerV% gciad} c?él:ﬁrlc‘)fiec g %éa?%apray s %?:?%‘?1%%1% icsol;ig‘lcé’?l
lauric aci dompiungt.i ¢ acid, nyristoleic acid, pentadecylic acid, palmtic
acid and palmtoyl acid. 25 Anobng them a saturated fatty acid is
preferred since the physical property of the curable conposition is
mai nt ai ned after thernmal aging. Exanples of the saturated fatty acid
i ncl ude buﬂQpﬂ@]acid, val eric acid, caproic acid, caprylic acid, capric
acid, ¢l auri¢ _acj [, Sid [ nf.a ' jd. a I JJ.coqag d.
Anong 5t hemlTﬁg Ialakg?‘lr%éc&dl %n%agc?ggga-%%;lw,se% ?%g%%g arg g %fie eg rsgldlgpl
Exanpl es ofrbhe ursRing ai®daf pbllymael thaRdvignGs Ia D GH&EnC abh@d s_d0
include palmtoyl acid, oleic acid, linoleic 5 acid and linoleic acid. It
i s advant agéoussdgton{néieh patryldbt baplovsrant wilwolkabikcepsaman ttey are
contained in,the treating agent. The treati.ng agent amount .is a \value
cal cul at ed™By " FHHEaSH A Uit L b Oﬁngof‘%&?ﬂ‘?%fﬁﬁo Warlf'éﬁs of
thermogravimeiri.C @Raky i3, A0 Lelief $ .t he dmunt, Qfs &y -OrgaLr st ance
in a surface treated cal ci am carbonate. The above-nentioned treating agent
amoun i s paeker avherd,5 it . Qoaiatbe evidhe abopeunent vdamed stineatdsngragent
amount is 15 preferably 7 wt.%or less, nore preferably 5.5 w. % or |ess.
| f the treatlilydsidenesaruitr i $hpp the (ABED2AENLL6NAF ¥hngeterhanit)
t hi xotropy can be, suff.iciently.achi eved. The BET speci.fic .surface area can
be obt ai ne&naycé?ntfén&gﬁvgﬁlt iaérlfglxlyfléﬁf “rethod’ afgﬂrOleefélrﬁﬁ'e, a measuring
met hod using nitrogen as an adsorption gas by neans of an instrunent for
measuring a BET specific surface area. The BET specific surface area is
pr ef er abl y TheoraxEntlesl8fitthe ‘Mhenyltilve iEIymsgpechévinguehacd kaxytsisly It han
12 n2/ g, the 25 thixotropy can be sufficiently achieved. On the other
hand 1 2when 9EREPBEFSEDAE; ftg@ diveatd ars aksr @t Hat 128/ g, ni xi ng may be
insufficient or air is likely to be involved during mxing. - 27 - In the
i nvention, the above-nentioned surface treated cal ci um carbonate may be
used al one (9 N peARRIERAHRON N al WRnPle YRR e gidSno 1ZThE punallghicopposi ti on
of the invention may contain preferably 5 wt.% or nore, nore preferably 10
W . % or noeé, based & t he0whdl e amvbuhevehot hen cavalrlagecohpdsittd od, aff the
surface treated calcium carbonate. The curable conposition of the invention
EFLPEBRy 5

may cont ai ALEPSFELANLY BPURS 04R 18 HPHSEE et PaBfy 80 4~ Bobr
| ess,gbasedqangthe wholg, a”PBrl‘&m%ﬂ: the,gurafl e coapESil 0Ny, of Hlﬁféé{fface
to 0

treatzgd cal cium’'car bonate. s advant ageous fromthe vi ewpoi nt

prevention c@bo&h{hﬁ@ﬂi&in@”ﬂ&ﬂt iafg aldiyialy GRyLd iy eysdr ofp refdeedilly,ty and
pot life that the curable 15 conposition of the invention contains the
surface tr€3tdd addiwdilunseel bemaeshyd tawr it af PrABYabevaymats,orfed
range. [00%6% ﬁOExanpges of th bove- nent.i gned non-surfac r eat.ed (:lal cium
carbonat e PHEYddeRSRY §RbBind S it c &or& 'prB%&eda‘Bflygﬂé%fcaﬁq%y
rinding a | i fy ed S84 |, ONgh. o1 ystahleid

Igi nmest oge, Q%ﬁ%lgz%ér yzt-ﬁl%lﬂ’]\ﬁgﬁ%?%e%ns o%%’dr?%%i ndi 3rfl{c':j %r%cr)%léggeora%t

gri ndisng pneecesyl 2zrinetronsisin f ase dneakeddcakteumedarfhomatttheprefarnabl y
has an average particle dianmeter of 0.05 pmor nore, nore preferably 0.5pm
or nore, pafticcuryy ptbesyabliyaney pirtorasovenyThé rHawtdirivacel ket ed
cal ci um carbonat ¢ prefer ably, 30has a0 aver ags, PartieLendlombsn Y Hid P

vinyl dimethyl methoxysilane and a (meta)acryloxy alkoxy

gsilane such as y-methacryloxypropyl trimethoxy silane and

30 y-methacryloxypropyl methyl dimethoxy silane or a mixture



- 28 - preferably 4. 5pmor less, particularly preferably 4.0 pmor |ess.
The average particle dianmeter refers to 50% dianeter in a cunul ative wei ght
particle size distribution neasured by a |laser diffraction scattering
particle size analyzer. 5 The average farticle di aneter which is smaller
than the above-nentioned lower linmit rslhot desirable since the particle
surface has to be treated to prevent aggl oneration between particles of

cal cium carbonate. On the other hand, the average particle dianmeter which

is greater than the 10 above-nentipned upper Limt _is not desir romthe
vi ewpoi nt  8f d%ﬁ?a&ﬁiiﬁﬂrﬁf]?ﬂgg%r£§?5ﬁggtfjhfFéF _???%P%%d%ﬁ%iggiréhy.
[0037] 151 felbegduanchgn, el fagen 23t e¢-fkehprupachynal eumy e
used al one or in conbination of two or nore kinds. The curabl e

conposi ti odiakthieay midririconmbayy€oatazpt ppetrey abkyifat hoxkygr sideae reor e

preferably 15 wt.% or nore, 20based on the whol e amount of_ curable
conmposi ti 0B, eRaihe WHOMSARYT adgPteal BBNRER L1 Yim &3 bdnR LA AAdING"Bh, the

curabl_e conpasition _of.the_inyenti i f ly. 5 %

| ess, “nor ePpPEFErabfy Ho \%F %o%?ggsﬁ%ﬁi@%%&ﬁéﬁmﬁ%ﬁ aam%’rﬁ%uotffogtr abl e
conposi ti opo19hetrtheafaRmsuntasg 25 pgoigatead ealidnimieachanate. shéhi @s
advant ageous from the viewpoint of workability and physical property after
curing, inopartiecobds, el baghttpnenihailehe c(REBN ke conmposi 'tHamelofsitdwe

i nvention contains the non-surface treated cal cium.c rbon?heilnéégéﬂe

above- nent VEAEFORhgale . JPENZeVH3gPeERANIFes SHEYRE cuFFAY cat

i nclude ti e,..tin iR sSEe i3 ot i te,
dibuty|tin98?%§3§§t8f 315%$§$g?$ﬂgﬁ$§€%§§?§%%?; ibéﬁﬁﬁ??ﬁ*%fg?fféfﬁﬁﬁi

5si | heat e, cdichutht isudh oheybmalmiresitdidwityétab dibdcetat®,an amine is
1,1,3,3-tetrabutyl-1, 3-di | auryl oxycar bonyl -di stannoxane, dibutyltin

oxybi set hoxpablinest &idihbat petrior icki-desed dadtbiat Prloduct of dibutyltin

oxi de and a phthalic acid ester, a reaction product of dibutyltin oxide and
a'maleic 10 acid diester, and dibutyltin diacetyl acetonate. Exanpl es of

ot her orga talld JRITP QY i u Lpoxykbgesal t $hef Yo18kal&@in
octylic ac?gqga?%fkgf bisﬁ#&%ﬁlggg?uﬁf gglciunl i ndi um ti?gnium

zi rconi um pealgiedncgd nby iaddingobalot ans badyafts byampisghtoctyl aaci d
bi smuth, octyl 15acid calciumand the |ike, They may be used alone or in
conbﬂﬁatioﬁlépxwﬁéldﬁ nBEEURFAEBLafDA29]) ekaHpfedeof CPHROVRH| eFUGR he?tS t han

t he above-pentioned, .20 surface. treat .C{_um car : :

non- surfacggﬁr%gtlgl&tgglxgisﬁrjny et%] gﬁéﬁ%r?g‘l ulgiee’a cal %ﬁlﬁt;%&f%%‘néa){xgs%lr%lat ed
with a fatfuraghdqi;whiighadoes not 1oy (tasipRRtd:6 4N/ 1aheus et d onedisur f ace
treated cal cium carbonate, funed silica, sedinmentary silica, carbon black
tal c, mcapiel{ayie2boxysidlvdssdpydd dilsalllfdeies such as shirasu bal oon, gl ass
bal | oon, silica balloon, a plastic ballaqaon .and an organi c powder-coat ed

plastic baPl&dRetRYBARERoFasitel &Ry Y) "% ber such as gl ass fi ber

o 2P o B I B SR AR e ber e
bis(propyldimethoxysilylmethyl)disulfide,
bis(propyldiethoxysilylmethyl)disulfide,
bis (dimethylmethoxysilylpropyl)disulfide, and
bis(dimethylethoxysilylpropyl)disulfide to 100 parts by

25 weight of a vinyl monomer, for example, an acrylate such as

ethyl acrylate, butyl acrylate, Z2-ethylhexyl acrylate,
propyl acrylate, pentyl acrylate and stearyl acrylate; a
methacrylate such as methyl methacrylate, ethyl
methacrylate, butyl methacrylate, 2-ethylhexyl methacrylate,

30 lauryl methacrylate, benzyl methacrylate and cyclohexyl



- 30 - nitride, potassiumtitanate, graphite, needle crystalline calcium
carbonate, boric acid nagnesium titaniumdiboride, chrysotile, needle
crystalline filler such as woll astonite, alum num flake, al um num powder
and iron powder. They may 5be used alone or in conbination of two or nore
ki nds. [0040] As a plasticizer (thinnerlSviscosity nodifier) other than the
above-nentioned al i phatic hydrocarbon-based plasticizer 10 (C having an
epoxy group, a publicly known hydrocarbon such as a paraffin based-, a
napht hene based- aﬁ? a.pol%§utene based hgdro%arbo%hpan Qe usqg 52 %gph an
amount  t hat" e I griAi6n Po¥ Rt2e vPEcssi £~ Ahdt pAT nt-"&dived oG e2Rot
adversely gfdieghiedst{PeaddiddPncnPRERALLAyACI Sk ydén i egt efsmaueh akcid

di i sononyl pht hal ate (DI NP), epoxi di zed hexahydrophthalic acid diesters,

al kyl ene dicdardwey| sacaci as didisttdng affidmalrieylehbendéehesytantivea seel ianduch
an anount that the viscosity and pai nt adhesion are not adversely affected.
20 [0041] Adrqomsrl dgdianatey’ a ¥oPBhi AGldgéntSEReh@ds VébléotHEC T 199 ani um

oxi de,. carban hl.ack, t t.her I [ . _and : | C..50] vent
such 55" aceuone R Tac iR, Sy R C i A S R
t et rahydr ofgfgn, nehexaneae8d heptangleachondi ngha@gent casughngs, a &id ane
coupling agent (such as an am nosilane, a nercaptosilane and an

epoxysi | anghotapcdpmer icerpiomd Gord t hspbBkee a td t rhvglot et agbsordsaraland a
i ght stabilizer such as _henzotriazql es,and_30hi nder ed ines, an .,

ant i oxi dantt- SHREF 33115 nd@geg)phéﬁol 0 -831f9rthfxdT?ohﬁ€]QEEHFQEUCHJES a
col | oi dal sjillica, r ganj c it f.at rRcild aphde,and ,a,q
hydrogenerzfg!%%gé erE?I?haoggﬁég%tSgﬁgﬁxgg %%caJégchFc ﬁydrégéfﬁgﬁ and
an argmat i GdRuediQc g canr the coplndoraldat wsed Hal s Sappr opri at e anount .
They can be optionally contained by a base and/or a curing agent. [0042]
The curabl e conposition of the invention has a specific 10 weight of the
whol e conp%gfgggn of 1.15 or less. In addition, the curable conposition of
the inventildf ually has a specific weight of the whole conposition of 0.8
or more. 15fhecurnalle (Qopposi tian1Qfod he-dauantd On Hf (ol dig fife &N

el ongation of 400 % or nore and a 50%tensile stress of 0.25 NNm® or |ess.
The cur abl exceidrfdesi tdidi cofnd e liymeantanah tits: Ereefydriablpolysed dsaairsean ng
material ow ng to the above-nentioned specific weight, elongation and
nmodullfs. 2@ Ykoeas] IfHe bl @2 ohposisefod ofaddet ieR ehPi 8n Mt S f
conposed of_ .t he above-nent.i oned co ent s nay. us e-Hggk ein
whi ch sai dtglgnp_@%)é)ﬁftes Hfrn l_(%ﬁ cﬂoﬁ%ﬁ/‘leﬁl{ xesn?htc%gq_-e ggjlgg%ﬁ%ptype _co%rr%egsed
of a base nRLEMIA HJARLRIMNIHAG 1R GrhdnQwzahle sfdadp .gr oup- cont ai ning

pol ymer and a curing agent containing a curing catalyst, or three-pack type
further conprising a toner conposed of a coloring agent and a plasticizer
as a conponent ot her than the above-nenti oned 30conponents.

A mixture or reaction product of a linear modified silicone
20 polymer and a linear acrylic polymer having an alkoxysilyl
group is typically commercially available as a mixture or
reaction product of a polyoxyalkylene polymer having an
alkoxysilyl group and a ({meth)acrylic polymer having an
alkoxysilyl group such as MA903, MSX908, MSX911 and MSX943

25 from Kaneka Corporation.

f0020]
The above-mentioned polyisobutylene-based polymer having an
alkoxysilyl group refers to a polymer having a main chain

30 composed of at least an isobutylene unit (if necessary, the



- 32 - Wien the curable conposition of the invention is used as a two-pack
type sealing material, the above-nentioned base and curing agent can be
preferably weighed and m xed in at 5 |east one weight ratio selected from
the range of 100 : 0.5 to 20, nore preferably 100:1 to 15, particularly
preferably 100:5 to 10 and cured for usk¢ {0044] 10The curabl e conposition
of the invention can be preferably used as a sealing material, nore
preferably a sealing material for construction of a nmedium and high-rise
bui l di ng. 15..n addi,tion, the curable cogpo%i tion of the in\ﬁenti ona\c;j n be
appl i ed t oT81CarF %R VLTI APl T MLt 8T sBalMORG vt &APA Y5 *qqA©

engi neer i ng,;apd ﬂé&@@éﬁi@e%&ﬁ, & PeiOiz B16gahikhy RIS abtnarpotdd ng
material, a nolding article and the |ike. 20 EXAMPLES [ 0045] The anpl es
of the invembmaniw IMimd shrewwodred ow itdpiwikanes hengr eddntl siidwewtsi,onri s not
limted thereto. 25 [0046] [Exanples and Conparative Exanpl es] Base
material 2dditfre ndierids ofsoRWghteNehoWRith TaBFe f£oatéidRdPged nto
30an agitatqr equi.pped with a_heating it -_33 = .

deco ressiagr}fﬁﬁ{%%éﬁggt ig\r/]\groeu&? oa}gogng%ﬁt Egghgf}%ggq%efnﬁ yr?OIrr?%]ﬁeg and 'Stiri ng
are conductedeatcoi,C forr30 pbnyt espang1bEReRbAE%UN G ANt | hatyfgarsh
conduct ed under reduced pressure for 20 mnutes. After that, a base 5was
obt ai ned. @lkiomysadgent dreupi nguedtlal ysasarmd aushectanecagbonstlearleni xed
in the weights shown in Table 1 attoro%n (t)ggrperature. After, that,

weight (Mn) of 1,000 and 1s wax-like or high
viscous liguid at normal temperature. In addition, the
10 polyisobutylene-based polymer having an alkoxysilyl group
can be generally produced by using an isobutylene-based
polymer having a functional group at all terminals obtained

by cationic polymerization called as Inifer process (see,

JP-A-8-231758) .

15
[0021]
A linear polyisobutylene-based polymer having an
alkoxysilyl group is typically commercially available as
"Epion®" series such as "Epion® EP-5053" from Kaneka
20 Corporation, which has a chemical structure:
OCHs  GHy ?Hs' '(i:H,., CHy OCH,
CHy S1-0Hg (G-Chghr G )»C-{OHa oGl §F-CHs
OCHy, CHy ©CHy CHy OCH; OCH;,
{wherein, n is from 5 to 400 and m is from 5 to 400.]
[0022]
25 In the invention, a non-solvent type acrylic polymer having

no functional group and liquid at normal temperature, which
is obtained by continuous mass polymerization at high

temperature and high pressure, can be compounded with a



10a curing agent was obtained by m xing and stirring for 10 m nutes. [0047]
The base and the curing agent prepared as descri bed above 15were m xed at

100: 10 (weight ratio) to obtain a curabl e conposition. aTdnmexE
anTgesednDO 9 Oor 06 CE <ccl oz pric 1-17 1 oe RIC 117)(7 1171 &
ST 1-51 - 17 -

hydrolyzable silyl group-containing polymer into the
curable composition of the invention. Such non-solvent
type acrylic polymer which has no functional group and is
ligquid at normal temperature can be used to adjust the
5 physical property of a curable composition to low modulus
and high elongation and to obtain a curable composition

also having good workability.

The above-mentioned non-solvent type acrylic polymer having
10 no functional group and liquid at normal temperature can be
produced, using an acrylic monomer having no functional
group (for example, such an acrylate and a methacrylate as
those used in polymerization of an alkoxysilyl group-
containing acrylic polymer (ii) ), for example, by
15 continuous mass polymerization with a very small amount of
or no initiator and with no chain transfer agent at high
temperature of around 400°C and high pressure for a very

short reaction time, for example, about 5 minutes.

20 The above-mentioned non-sclvent type acrylic polymer which
has no functional group and is liquid at normal temperature
has a narrow composition distribution and a narrow
molecular-weight distribution, and thus, may exhibit 100%
polymer, low Tg and liguid form at normal temperature and

25 have good compatibility with a modified silicone polymer.
When the above-mentioned non-solvent type acrylic polymer
having no functional group and liquid at normal temperature
is used, viscosity and stickiness o©of the curable
composition can be adjusted, and workability and weather

30 resistance may be improved. The above-mentiocned non-



‘" 10L91 g | Or | 06 I CE r(i17. Gz 9. 1011 FFIE 1 08 1001 006 171
Qz ST 06 OL91 Ir7

- 18 -

solvent type acrylic polymer having no functional group and
liguid at normal temperature is commercially available, for

example, as "ARUFON® UP-1000" from TOAGOSEI corporation.

5 In the invention, an alkoxysilyl group-contaning acrylic
polymer polymerized in a modified silicone polymer is
preferably used in combination with a non-solvent type
acrylic polymer having no functional group and liquid at
normal temperature obtained by continuous mass

10 polymerization at high temperature and high pressure. When
an alkoxysilyl group-~contaning acrylic polymer polymerized
in a modified silicone polymer is used in combination with
a non-solvent type acrylic polymer which has no functional
group and is liguid at normal temperature, the effect of

15 substituting plasticizer is obtained, the physical property
of a composition after curing can be adjusted to low
modulus and high elongation, and the workability and

weather resistance of a curable composition may be improved.

20 [0023]
The curable composition of the invention preferably
contains 15 wt.% or more, more preferably 20 wt.$% or more,
based on the whole amount of the composition, of the
hydrolyzable silyl group-containing polymer (A). The

25 curable composition of the invention preferably contains 40
wt.% or less, more preferably 35 wt.% or less, based on the
whole amount of the composition, of the hydrolyzable silyl
group-containing polymer (A). It is advantageous from the
viewpoint of physical property, curing propety, workability

30 and cost that the curable composition of the invention
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contains the hydrolyzabkle silyl greoup-containing polymer

(A} in the amount of the above-mentioned range.

[0024]

The curable composition of the invention contains a
microballoon {B) in additien to the above-mentioned
hydrolyzable silyl group-containing pelymer (A). The
examples of the microballoon (B) include a resin balloon
formed from any one of a phenol resin, an epoxy resin, a
urea resin, a vinylidene chloride resin, a polystyrene
resin, a styrene-based copolymer, a polymetacrylate, a
polyvinyl alcohol, a vinylidene chloride~acrylonitrile
copolymer, an acrylonitrile-methacrylonitrile copolymer, an
acrylonitrile-methylmethacrylate copolymer and a vinylidene
chloride-acrylonitrile-divinylbenzen copolymer, or an
inorganic balloon such as a glass balloon. A thermally
expandable microcapsule "Matsumoto Microsphere MEFL100SCA"
from Matsumotce Yushi-Seiyvaku is preferred as a resin
balloon. A resin balloon in which a part of or entire
surface is coated with an inorganic fine powder 1is
preferred. One kind or two or more kinds of calcium
carbonate, a surface treated calcium carbonate, titanium
oxide, silicon oxide, talc, clay and carbon black can be
used as the inorganic fine powder. It is advantageous to
coat the surface of a microballoon with an inorganic fine
powder from the viewpoint of productivity and physical

property after curing.

The above-mentioned inorganic fine powder can be also

treated with a titanate-based coupling agent o©or an

06
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aluminate-based coupling agent. A microballoon in which
the surface is coated with an inorganic fine powder treated
with a titanate-based coupling agent is preferred from the

viewpoint of physical property after curing.

[0025]

The microballoon in which the surface is coated and which
may be used in the invention preferably has a ratio of a
coating material which drops from a microballoon of 50% or
less, more preferably 45% or less. The microballoon in
which the surface is coated and which may be used in the
invention usually has a lower limit of a ratio of a coating
material which drops from a microballoon of 10% or more
although it is not particularly limited. The ratio of a
coating material which drops from a microballcon in the
above-mentioned range is advantageous from the viewpoint
that deterioration of physical property after curing is
prevented. The ratio of a coating material which drops
from a microballoon can be obtained, for example, by the

following method.

[0026]
100ml of methanol is charged into a separating funnel, and
about 0.5g of a microballoon in which the surface is coated

with an inorganic fine powder is metered into the

separating funnel. Then, the separating funnel is placed

in a shaking apparatus, shaken for 30 seconds and then left
to stand for 20 minutes. Subsequently, the precipitate is
removed from the separating funnel, and then the suction

filtration of the precipitate is performed and the
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precipitate is dried at 100 °C for 20 minutes. After that,
the filter paper (glass filter) is dried at 100 °C for 20
minutes, and then the precipitate is weighed. Based on the
weight of the precipitate (amount of a coating material
5 which drops from a microballoon) and the weight of the

microballoon charged (input), the ratio of a coating
material which drops from a microballoon (amount of a
coating material which drops from a microballoon/input) can
be calculated.

10
[0027]
The microballoon (B} used in the invention preferably has
an average particle diameter of 10 um or more, more
preferably 20pm or more. The microballoon (B) used in the

15 invention preferably has an average particle diameter of
100 um or less, more preferably 80um or less. The average
particle diameter in the above-mentioned range is
advantageous from the viewpoint of production cost for the
curable composition of the invention, as well as pressure

20 resistance in consideration of cost for a microballoon, and
appearance. The average particle diameter refers to 50%
diameter in the weight cumulative particle size
distribution measured in a laser diffraction scattering
particle size analyzer.

25
The microballoon {(B) used in the invention preferably has a
glass-transition temperature (Tg) of 50 °C to 200 °C, more
preferably 80 °C to 200 °C. It is advantageous from the
viewpoint of physical property and pressure resistance of a

30 balloon that the glass-transition temperature (Tg) of the
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microballoon (B) used in the invention is in the above-

mentioned range.

The curable composition of the invention preferably
5 contains 0.5 wt.% or more, more preferably 2 wt.% or more,
based on the whole amount of the composition, of the

microballoon (B}.

The curable composition of the invention preferably

10 contains 20 wt.% or less, more preferably 15 wt.% or less
of the microballcon (B). It is advantagecus that the

content of the microballoon (B) i1s 2 wt.% or more since the
specific ratio of a whole composition may sufficiently
decrease. In addition, it is advantageous when the content
15 of the microballoon (B) 1is 20 wt.% or less since good

physical property after curing is achieved.

[0028]

In the invention, the curable composition may comprise the
20 aliphatic hydrocarbon-based plasticizer having an epoxy

group (C} in addition to the above-mentioned components (A)

and (B) for improving the resistance to contraction and

expansion of the cured product.

25 Examples of the above-mentioned aliphatic hydrocarbon-based
plasticizer (C) having an epoxy group include an epoxidized
olefin-based plasticizer. The number of carbon atoms of
the epoxidized olefin-based plasticizer is preferably from
12 to 22. When the number of carbon atoms is less than 12,

30 odor problem and loss of durability may arise. On the
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other hand, when the number of carben atoms is more than 22,
as a result, decrease of adhesion to an adherend, bleeding
contamination and poor appearance due to precipitation at

low temperature may be induced.

[0029]

Specifically, examples of the above-mentioned epoxidized

olefin-based plasticizer. include «-olefin oxides. Such

compounds may be used in the invention alone or in
10 combination of two or more kinds as the aliphatic

hydrocarbon-based plasticizer (C) having an epoxy group.

[0030]
The curable composition of the invention may contain
15 preferably at least 1.5 wt.%, more preferably at least 2.0
wt.%, particularly preferably at least 3.0 wt.%, based on
the whole amount of the curable composition, of the
aliphatic hydrocarbon-based plasticizer (C) having an epoxy
group from the viewpoint of durability. The curable
20 composition of the invention may contain usually 20 wt.% or
less of the aliphatic hydrocarbon-based plasticizer (C)
having an epoxy group in consideration of concerned
lowering of the adhesion and bleeding contamination and of
good appearance at low temperature.
25
[0031]
The curable composition of the invention may optionally
contain a modulus regulator, a surface treated calcium
carbonate, a non-surface-treated calcium carbonate, a

30 curing catalyst, a filler, a plasticizer and a
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conventionally-known additive such as a coloring agent, an
organic solvent, an anti-aging agent and a tackifier in

addition to the above-mentioned components (A) and (B).

5 [0032]
Examples of the above-mentioned modulus regulator include
trimethyl methoxysilane and triphenyl silanol containing a
hydrolyzable monosilyl group. Among them, the triphenyl
silanol is preferred since modulus of a cured product can
10 be well adjusted. As the modulus regulator, trimethyl
methoxysilane and triphenyl silanol commercially available

from Dow Corning Toray Co., Ltd. may be used.

In the invention, the above-mentioned modulus regulator can
15 be used alone or in combination of two or more kinds. The
above-mentioned modulus regulator may be added to the
components {(A) and/or (B) prior to the preparation of the
curable composition of the invention, or be added together
with the components (A) and/or (B) during the preparation
20 of the curable composition, or be added toc the curable

composition after the preparation.

The curable composition of the invention may contain
preferably 0.05 wt.% or more, more preferably 0.1 wt.% or
25 more, based on the whole amount of the curable composition,
of a2 modulus regulator. The curable composition of the
invention may contain preferably 10 wt.% or less, more
preferably 5 wt.% or less, based on the whole amount of the
curable composition, of a modulus regulator. It is

30 advantageous from the viewpoint of the modulus reduction of
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a cured product that the curable composition of the
invention contains a modulus regulator in the amount of the

above-mentioned range.

5 [0033]
Examples of the above-mentioned surface treated calcium
carbonate include a surface treated calcium carbonate which
is treated with a treating agent containing 40 wt.% or more
of a fatty acid having 16 or less carbon atoms, preferably
10 a treating agent containing 50 wt.% or more of a fatty acid
having 16 or less carbon atoms, more preferably a treating
agent containing 50 wt.% or more of a fatty acid having 14
or less carbon atoms, particularly preferably a treating
agent containing 50 wt.% or more of a fatty acid having 14
15 or less carbon atoms and 15 wt.% or more of an unsaturated
fatty acid having 16 or more carbon atoms, and has a
treating agent amount of 3.5 wt.% or more and a BET

specific surface area of 12 to 25 m®/g.

20 [0034]
Examples of the fatty acid having 16 or less carbon atoms
include butyric acid, wvaleric acid, caproic acid, caprylic
acid, capric acid, lauric acid, myristic acid, myristoleic
acid, pentadecylic acid, palmitic acid and palmitoyl acid.

25 Bmong them, a saturated fatty acid is preferred since the
physical property of the curable composition is maintained
after thermal aging. Examples of the saturated fatty acid
include butyric acid, wvaleric acid, caproic acid, caprylic
acid, capric acid, lauric acid, myristic acid, pentadecylic

30 acid and palmitic acid. Among them, a lauric acid and a
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myristic acid are preferred.

Examples of the unsaturated fatty acid having 16 or more
carbon atoms include palmitoyl acid, oleic acid, 1linoleic
acid and linoleic acid. It is advantageous from the point
of improvement of workability when they are contained in

the treating agent.

The treating agent amount 1is a value calculated by
measuring the amount of an organic substance by means of
thermogravimetric analysis and refers to the amount of an
organic substance in a surface treated calcium carbonate.
The above-mentioned treating agent amount is preferably 4.5
wt.% or more. The above-mentioned treating agent amount is
preferably 7 wt.% or less, more preferably 5.5 wt.% or less.
If the treating agent amount 1s in the above-mentioned

range, the thixotropy can be sufficiently achieved.

The BET specific surface area can be obtained by a
conventionally-known method, for example, a measuring
method using nitrogen as an adsorption gas by means of an
instrument for measuring a BET specific surface area. The
BET specific surface area is preferably from 12 to 18 m’/g.
When the BET specific surface is less than 12 m®/g, the
thixotropy can be sufficiently achieved. On the other hand,
when the BET specific surface is more than 25 m®/g, mixing
may be insufficient or air is likely to be involved during

mixing.

[0035]

ST
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In the invention, the &bove-menticned surface treated
calcium carbonate may be used alone or in combination of

two or more kinds.

The curable composition of the invention may contain
preferably 5 wt.$% or more, more preferably 10 wt.% or more,
based on the whole amount of the curable composition, of
the surface treated <calcium carbonate. The curable
composition of the invention may contain preferably 50 wt.%
or less, more preferably 30 wt.% or less, based on the
whole amount of the curable composition, of the surface
treated calcium carbonate. It is advantageous from the
viewpoint of prevention of slump by imparting thixotropy,
improvement of workability and pot life that the curable
composition of the invention contains the surface treated
calcium carbonate in the amount of the above-mentioned

range.

[0036]

Examples of the above-mentioned non-surface treated calcium
carbonate includes a ground calcium carbonate produced by
physically grinding and classifying a weathered seashell, a
rough crystalloid limestone, marble or the like by means of

a dry grinding process or wet grinding process.

The non-surface treated calcium carbonate preferably has an
average particle diameter of 0.05 ym or more, more
preferably 0.5um or more, particularly preferably 1.0 um or
more. The non-surface treated calcium carbonate preferably

has an average particle diameter of 5.0 um or less, more
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preferably 4.5um or less, particularly preferably 4.0 pm or
less. The average particle diameter refers to 50% diameter

in a cumulative weight particle size distribution measured

by a laser diffraction scattering particle size analyzer.

5 The average particle diameter which is smaller than the
above-mentioned lower limit 1is not desirable since the
particle surface has to be treated to prevent agglomeration
between particles of calcium carbonate. On the other hand,

the average particle diameter which is greater than the

10 above-mentioned wupper limit is not desire from the
viewpoint of degradation of rubber property after curing

and thixotropy.

[0037]
15 In the invention, the surface treated calcium carbonate may

be used alone or in combination of two or more kinds.

The curable composition of the invention may contain
preferably 5wt.% or more, more preferably 15 wt.% or more,

20 based on the whole amount of curable composition, of the
non-surface treated calcium carbonate. In addition, the
curable composition of the invention may contain preferably
50 wt.% or less, more preferably 40 wt.% or less, based on
the whole amount of curable composition, of the non-surface

25 treated calcium carbonate. It is advantageous from the
viewpoint of workability and physical property after curing,
in particular, elongation, that the curable composition of
the invention contains the non-surface treated calcium
carbonate in the above-mentioned range.

30
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[0038]
Examples of the curing catalyst include tin octoate, tin
naphthenate, tin stearate, dibutyltin dioctoate, dibutyltin
dilaurate, dioctyl tin diversatate, dibutyltin bistriethoxy
5 silicate, dibutyltin dioleylmalate, dibutyltin diacetate,
1,1,3,3-tetrabutyl-1,3-dilauryloxycarbonyl- distannoxane,
dibutyltin oxybisethoxysilicate, dibutylitin oxlde, a
reaction product of dibutyltin oxide and a phthalic acid
ester, a reaction product of dibutyltin oxide and a maleic
10 acid diester, and dibutyltin diacetylacetonate. Examples
of other organometallic compounds include carboxylic salts
(for example, octylic acid salt) of bismuth, barium,
calcium, indium, titanium, zirconium, calcium, =zinc, iron,
cobalt and lead, for example, octyl acid bismuth, octyl
15 acid calcium and the like. They may be used alone or in

combination of two or more kinds.

{0039]
Examples of the filler other than the above-mentioned
20 surface treated <calcium carbonate and the non-surface
treated calcium carbonate include a calcium carbonate
treated with a fatty acid, which does not correspond to the
above-menticoned surface treated calcium carbonate, fumed
silica, sedimentary silica, carbon black, talc, mica, clay
25 and glass bead, balloons such as shirasu baloon, glass
balloon, silica balloon, a plastic balloon and an organic
powder-coated plastic balloon, a plastic particle, an
inorganic fiber such as glass fiber and a metal fiber, an
organic fiber such as polyethylene fiber and polypropylene

30 fibers, boric acid aluminum, silicon carbide, silicon



1i OZ ST 06 TL6 conposition (parts by weight) krodified silicone
polymer 1 (*1) 'nodified silicone polynmer 2 (*2) 'nodified silicone
polymer 3 (*3) 'nodified silicone polyner 4 (*4) |epoxy-based pl asticizer
1 (*5) |epoxy-based plasticizer 2 (*6) phthal ate-based pl asticizer (*7)
al kyl benzene (*8) anti-aging agent (*9%$0 “castor oil-based thixotropic
agent (*10) |IPlastic balloon (*11) 'fatty acid treated cal cium carbonate
A (*12) fatty acid treated cal cium carbonate A (*13) ground cal ci um
carbonate (*14). amount, of base_ .’ carboxylic salt of ti *15) 'am.ne
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| pht hal at e-hasfdnPlBSRIAY, Botdle adMPUHgrs G, NG @geNim ddisdddddt i on
rati o of polyner (%

chrysotile, needle crystalline filler such as wollastonite,

aluminum flake, aluminum powder and iron powder. They may
5 be used alone or in combination of two or more kinds.
[0040]

As a plasticizer (thinner, viscosity modifier) other than

the above-mentioned aliphatic hydrocarbon-based plasticizer

10 (C) having an epoxy group, a publicly known hydrocarbon
such as a paraffin based-, a naphthene based- and a
polybutene based hydrocarbon can be used in such an amount

that the ignition point, wviscosity and paint adhesion are

not adversely affected. In addition, phthalic acid

15 diesters such as diisononylphthalate (DINP), epoxidized
hexahydrophthalic acid diesters, alkylene dicarboxylic acid
"diesters and alkylbenzenes can be used in such an amount

that the viscosity and paint adhesion are not adversely

affected.
20
[0041]
As other additives, a coloring agent such as colcothar,
titanium oxide, carbon black, the other colored pigment and
dye, an organic solvent such as acetone, methylethylketone,
25 ligroin, ethyl acetate, tetrahydrofuran, n-hexane and

heptane, a bonding agent, such as, a silane coupling agent
(such as an aminosilane, a mercaptosilane and an
epoxysilane), an epoxy compound and the like, a ultraviolet
absorber and a light stabilizer such as benzotriazoles and

30 hindered amines, an antioxidant such as hindered phenols,



- 35 - [0049] (*1) a silylation ratio of 90 to 100% a |inear hydrolyzable
silyl group-containing polyner (*2) a silylation ratio of 80 to 90%
a branched 5hydrol yzabl e silyl group-containing polyner (*3) a silylation
ratio of 70 to 80% a |linear hydrolyzable silyl group-containing polyner
(*4) a silylation ratio of 60 to 70% —a3limear hydrol yzable silyl
group-contai ni ng polyner 10(*5) "SANSO Cl ZER E-PS" from New Japan Chem cal
Co., Ltd. epoxy based plasticizer (*6) "Rl KA RESIN EX68" from New Japan
Chem cal C% epoxi di zed o efln Iast|C|zer lefln oxi de (m xture

of Cl6 and éfé)otf%iﬂ G5 NP SEFBm &0 OCHE o Pgar gy organic (*8)

" Al ken 200%‘@%&%@ ppcpnfg?t{ Cgeear %l% (5;% 4| hganoyeHRl': i e dida
Specialty Chem cals (*10) SPARLON 308" fron1KusunDto Chem cal s, Ltd.

(*11) reS|nubalI@odeWEdeswchhastzmﬁn319c®a33d mWQﬂodn;mmMgend an
(*12) "Viscolite OS" from Shiraishi Kogyo Kaisha, Ltd. (*13) calcium
carbonat e BEEEBEE i tYIERERELARI d C60Y% oFf ei OPAPAA2AY, Uused (dR4) anyy TON

e 0 SIS Gl TN S e

As to eachb%@@agh@/angp%m&h ﬁ-@r .ed as descri bed above, 30the follow ng
performance test was conducte he results - 36 - are shown in Table 2.

[ 0051] [ Method of perfornmance test] 51. Measurenent of specific weight The
speci fic wei ght was nmeasured according to JIS K 6833 5.2.1 "the specific
wei ght cup[ Kdd" .

The curable composition of the invention has a specific
10 weight of the whole composition of 1.15 or less. In
addition, the curable composition of the invention usually
has a specific weight of the whole composition of 0.8 or

more.

i5 The curable composition of the invention after curing has
an elongation of 400 % or more and a 50% tensile stress of
0.25 N/mm® or less. The curable composition of the
invention is preferably used as a sealing material owing to

the above-mentioned specific weight, elongation and modulus.

20
[0043]
The curable composition of the invention which is composed
of the above-mentioned components may be used as one-pack
type in which said components are collectively mixed, two-
25 pack type composed of a base material containing said

hydrolyzable silyl group-containing polymer and a curing
agent containing a curing catalyst, or three-pack type
further comprising a toner composed of a coloring agent and
a plasticizer as a component other than the above-mentioned

30 components.



[0052] 102. Evaluation of tensile bond A priner (nanme: Prinmer UM 2, from
Sunstar G ken Co., Ltd.) was applied to A5052P al um ni um board (50x50x5 nmm)
defined in JIS H 4000 and a curabl e conposition prepared as descri bed above
was deposit. After curing (condition: 23 15 2C x 7days + 50 2C x 7days),
after heating (condition: after curing 3290 2C x 7days) or after dipping
in water (condition: after curing + 23 2C x 7days in water), the 50%
tensile stress [Nm®2], the maxinumtensile stress [NmmR] and the

el ongation [% at maxi mum ' | oad were 20neasured according to Jl SA1439.

[ 0053] 3. Evaluation of durability According to JIS A 1439 5. 17

"Durabi l'itytesthd 200401 (% ok He8dn VG EH@d!ﬂﬁ%Qﬂttht he cdueabidd ty

cIaSS|f|cat|on 9030. A ju nent of good and bad is al so nmade according to
t he above- femt-ipared sjzp@dareml@)g goodriXi, bathe CobpreaneneibradpleadsT bTT
80'0 13'0 059 11'0 83'0 039 ST '0 630 63' 0. X ‘1 80'0 33'0 I E9
and curing agent can be preferably weighed and mixed in at
5 least one weight ratio selected from the range of 100 : 0.5
to 20, more preferably 100:1 to 15, particularly preferably

100:5 to 10 and cured for use.

[0044]

10 The curable composition of the invention can be preferably
used as a sealing material, more preferably a sealing
material for construction of a medium- and high-rise

building.

15 In addition, the curable composition of the invention can
be applied to a car, an electric appliance, a sealing
material for civil engineering and also an adhesive, a
paint, a coating material, a potting material, a molding

article and the like.

20
EXAMPLES
[0045]
The Examples of the invention will be shown below. However,
the present invention is not limited thereto.
25

{0046]

[Examples and Comparative Examples]

Base material

The materials of weights shown in Table 1 are charged into

30 an agitator equipped with a heating unit and a
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decompression unit and stirred for 30 minutes.
Subsequently, mixing and stirring are conducted at 60 °c
for 30 minutes and then mixing and stirring are conducted
under reduced pressure for 20 minutes. After that, a base

5 was obtained.

Curing agent

A curing catalyst and a calcium carbonate are mixed in the

weights shown in Table 1 at room temperature. After that,
10 a curing agent was obtained by mixing and stirring for 10

minutes.

[0047]
The base and the curing agent prepared as described above
15 were mixed at 100:10 (weight ratico) to obtain a curable

composition.
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[0049]

(*1) a silylation ratio of 90 to 100%, a linear
hydrolyzable silyl group-containing polymer

(*2) a silylation ratio of 80 to 090%, a branched
hydrolyzable silyl group-containing polymer

(*3) a silylation ratio of 70 to 80%, a linear hydrolyzable
silyl group-containing polymer

(*4) a silylation ratio of 60 to 70%, a linear hydrolyzable
silyl group-containing polymer

(*5) "SANSO CIZER E-PS" from New Japan Chemical Co., Ltd.,
epoxy-based plasticizer

(¥*6) "RIKA RESIN EX68" from New Japan Chemical Co., Ltd.,
epoxidized olefin plasticizer, o-olefin oxide (mixture of
Cl6 and C18)

(*7) "DINP" from New Japan Chemical Co., Ltd.

(*8) "Alken 200P"™ from Nippon 0il Corporation

(*9) "Irganox 1010" from Ciba Specialty Chemicals

(*10) "DISPARLCON 308" from Kusumoto Chemicals, Ltd.

(*11) resin balloon treated with a titanate-based coupling
agent

(*12) "Viscolite 08" from Shiraishi Kogyo Kaisha, Ltd.

(*13) calcium carbonate treated with lauric acid 60%, oleic
acid 20%

(*14) "WHITON SB" from BIHOKU FUNKA KOGYO Co., Ltd.

(*15) "NEOSTANN U-28" from NITTO KASEI Co., Ltd.

(*16) "NISSAN AMINE BB" from Nichiyu Co., Ltd.

[0050]
As to each curable composition prepared as described above,

the following performance test was conducted. The results
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are shown in Table 2.

[0051]

[Method of performance test]

1. Measurement of specific weight

The specific weight was measured according to JIS K 6833

5.2.1 "the specific weight cup method".

[0052]

2. Evaluation of tensile bond

A primer (name: Primer UM-2, from Sunstar Giken Co., Ltd.)
was applied to A5052P aluminium board (50x50x5 mm) defined
in JIS H 4000 and a curable composition prepared as
described above was deposit. After curing (condition: 23 &
2°C x T7days + 50 £ 2°C x 7days), after heating (condition:
after curing + 90 + 2°C x 7days) or after dipping in water
(condition: after curing + 23 * 2°C x 7days in water), the
50% tensile stress [N/mm?], the maximum tensile stress
[N/mm?] and the elongation [%] at maximum "load were

measured according to JISA1439.

[0053]

3. Evaluation of durability

According to JIS A 1439 5. 17 "Durability test™ (2004), the
test was conducted in the durability classification 9030.
A judgment of good and bad is also made according to the

above-mentioned standard.

O: good, X: bad

(0]
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[0055]
From the above-mentioned result, a curable composition
produced by using a hydrolyzable silyl group-containing
polymer having the weight ratio of the linear hydrolyzable
5 silyl group-containing polymer to the branched hydrolyzable
silyl group-containing polymer in the range of 1:9 to 9:1
and a silylatioen ratio of 75% or more and a curable
composition produced by using a hydrolyzable silyl group-
containing polymer having the weight ratio of the linear
10 hydreolyzable silyl group-containing polymer to the branched
hydrolyzable silyl group-containing polymer in the range of
1:9 to 9:1 and an aliphatic hydrocarbon-based plasticizer
having an epoxy group have a good physical property, in
particular, a good adhesion, elongation and modulus, after
15 curing and a specific weight of the whole composition of

less than 1.15.

A curable compositicn in the comparative example has a good
durability but i1is not suitable for the practical use
20 application since the curable composition has a 50% tensile

stress of 25 N/mm?’ or more.



03'0 94'0 09b o specific weight (3=1/N) QN ( 7um /N) xerni. (9% xnuz
(7pm m N (uum M mui ol xenE (?2, w/ N)MN (?iinu/ N xema, (9 Xellla
durability after curing after dipping in water after heating puog
ansue4 adnis-H - 38 - [0055] Fromthe above-nentioned result, a curable
conposi tion produced by using a hydrotyzabte silyl group-containing

CLAIMS

1. A curable composition comprising

(A} a hydrolyzable silyl group-containing polymer composed
5 of

(1) a linear hydrolyzable silyl group-containing polymer,

and

(2) a branched hydrolyzable silyl group=-containing polymer,

wherein the weight ratio of the linear hydrolyzable silyl
10 group-containing polymer to the branched hydrolyzable silyl

group-containing polymer is in a range of 1:9 to 2:1, and

(B) a microballoon,

wherein the curable composition has a specific weight of

less than 1.15 and the hydrolyzable silyl group-containing
15 polymer (A) has an average silylation ratio of 75 to 100%

and/or the curable composition further comprises 1.5 wt.%

or more, based on the weight of the curable composition, of

an aliphatic hydrocarbon-based plasticizer (C) having an

epoxy group.

20
2. The curable composition according to claim 1, the
hydrolyzable silyl group-containing polymer (A) has a
number-average molecular weight {(Mn) of 3,000 to 60,000.

25 3. The curable composition according to claim 1 or 2, the

hydrolyzable silyl group-containing polymer (A) has a
molecular-weight distribution {Mw/Mn) of 1.0 to 2.0.

4. The curable composition according to any one of claims

30 1-3, containing 15 to 40 wt.%, based on the weight of the



pol ymer having the weight ratio of the linear hydrolyzable 5 silyl
group-contai ni ng polyner to the branched hydrol yzabl e silyl
group-contai ning polyner in the range of 1:9 to 9:1 and a silylation ratio
of 75% or nore and a curable composition produced by using a hydrolyzable
silyl group-containing polyner having-the weight ratio of the linear 10
hydr ol yzabl e silyl group-containing polynmer to the branched hydrol yzabl e
silyl group-containing polyner in the range of 1:9 to 9:1 and an aliphatic

hydr ocar bon- based pl asti ci.zer havi epQx rou ave a good physi cal
property, FHrﬁi’iﬁ cTPAPC 33 *d60d a s%g’rﬁ éjrfg)aw%ﬁ:’ d %]%{QJ# usc—l,’or%?ﬁ_er
15curing apd? ;SP8GHf kS 19Rlgnt(20f. the whol e conposition of less than 1.15.
A curabl e conposition’in’the conparative exanple has a good durability but
is not suitable for the practical use 20application since the curable

conposition has a 50%tensile stress of 25 NNmm2 or nore. - 39 - CLAIMS
1. A cur abl € -conpési GUERPeEnEIagiafd tion aqoerding droldgasne i glaims

- i ni | d 5of | in h i
o oubZoont artrng SRR CHIRO ISR Lty Ru0h: | R A S

gr oup- cont ?Jolllyﬂ@rpqwnqrs, oMeel®l mdrie pRlialtrg ald 1 @fed erdm neas dgroup
hydr ol yzabl'e silyl 10group-containing polyner to the branched hydrol yzabl e
si lyl grougcaeitsdaiimiong ool gnemodsfiiada sahjecnt 1pdlywed; 1,amndagB)lic

m crobal | oon,. wherejn {he curable conpagsition has a specjfic weight of |ess
than 1.15 RRdYMEE hhaveryzadt e aiNaAYgriotp- 85RERY ni g Py it B~ has

an average,;Sil i r.ati.qQ,.of t QSW- / cur abl e conposition
further cor?%rslege%tof%evﬁ %%Q’ol(r?lgnéﬁle,aqb%os dsolgLﬁHI %rer%/%qght of the curable
conpasi tion, of an aliphatic hydrocarbon-based plasticizer (C) having an
epoxy group. 20 2. The curable conposition according to claim1, the

hydr ol yzabl6e si IRy urgtdamec omosismiing iolgy nemq Ao diast eanprididrraverzrjal e

| | i ght .(Mh) of 3,000 tq 60,000. 253, The . bl i ti
e o P 22,0004 900, 0022 T g atl e compositian
(A) has a ml e anoue) 9{1(;13)0" 5%§ | byt ggsﬁM’Vl/ %Q}ngt)nl- Qs eft O-with 4%in

curabl e conposition, of e hydrol yzabl e si gr oup- cont ai ni ng pol yner
(A). inorganic fine powder which is treated with a titanate
15 coupling agent or an aluminate coupling agent.
7. The curable composition according to any one of claims

1-6, wherein the microballocon (B} has an average particle

diameter of 10 to 100 um.

20
8. The curable composition according to any one of claims
1-7, wherein the microballoon (B) has a glass-transition
temperature (Tg) of 50 to 200°C.

25 9. The curable composition according to any one of claims

1-8, containing 0.5 to 20 wt.%, based on the weight of the

curable composition, of the microballoon (B).

10. The curable composition according to any one c¢f claims

30 1-9, wherein the aliphatic hydrocarbon-based plasticizer



5. The curabl e conposition according to any one of clains 5 1-4, wherein
the hydrolyzable silyl group-containing polyner (A) is one or nore polyners
selected fromthe group consisting of a nodified silicone polyner, an
acrylic polyner having an al koxysilyl group, a polyisobutyl enebased pol yner
havi ng an al koxysilyl group. 10 6. A-uféthane cross-1linking type
roomtenperature curable conposition according to any one of clainms 1-5,
wherein the mcroballoon (B) is a resin balloon coated with an inorganic
fine powder h is treated wth a titapate 13 D298t QF
al uni nat e 66§€|ﬁﬁ UHEferftt SROEFhECiFant @ é%hpoéggggﬁ ggc%ﬁ'fi%téé%%i one
of claims L46swherin the mcroball oon (B) has an average particle
di aneter of 10 to 100 pm 20 8. The curable conposition according to any
one of clains 1-7, wherein the mcroballoon (B) has a glass-transition
tenperature (Tg) of 50 to 200C. 259.The curable conposition according to
any one of Idi-ai ngel %Jra&}rﬁ ﬁ%ﬂﬂf@@q G IR WP Igh e WG of

the C%r abl %h%or%%égfdl l(? 5 a(éregpgllc?%oﬁriasjt@er has4112' gf?2i}'%é%1?”

epoxy group I's dan epOX| I Ci zer. he curabl e
conposi ti o +aseor di ng to cIa|n110 wher ei n 5t he epoxi di zed ol efi n-based
pl asticizer has 12 to 22 carbon atons. 12. The curabl e conposition
according to any one of clainms 1-11, further conprising a nodul us

Compr i ng 1605 Tt $05A I, HIEGE Gt PSRRI L IS QoIS i on,
of a modul lis—lrle,glﬂlﬁtt‘?{er comprising a modulus regulator.
10
13. The curable composition according to c¢laim 12,
comprising 0.05 to 10 wt.%, based on the weight of the

curable composition, of a modulus regulator.

15



