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Field of the Invention [0001] The present invention
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hi ghly el astoneric vul cani zabl e paintable silicone
seal ants and extrusions exhibiting high elongation
characteristics conbined with excellent adhesi on and
weat hering resi stance. They can be designed to have a
wi de range of properties ranging fromlow nodulus to
hi gh strength sel fadhering curable roomtenperature
vucl ani zabl e (RTV) silicone conpositions exhibiting
superior paintability and adhesi on characteristics
whi | e mai ntai ni ng the outstandi ng weat heri ng
resi stance of silicone el astonmers. Background of the
I nvention [0002] Silicone conpositions are wi dely used
in the construction industry as well as other
i ndustrial applications, such as autonotive,
el ectroni cs, aerospace and consuner markets because
these materials possess sel f-bondi ng adhesi on
properties to several types of substrates such as
gl ass, metal, ceram cs, fabrics, wood, |eather,
pl astics and paper. In addition, superior properties
such as low tenperature flexibility, high-tenperature
stability, good electrical insulation and resistance
to chem cals and UV resistance are inherent in
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characteristics combined with excellent adhesion and' weathering resistance. They can be

designed to have a wide range of properties ranging from low modulus to‘\high strength self-
adhering curable room temperature vuclanizable (RTV) silicone compositions exhibiting

superior paintability and adhesion characteristics while maintaining the outstanding weathering

resistance of silicone elastomers.
Background of the Invention

[0002] Silicone compositions are widely used in the construction industry as well as other
industrial applications, such as automotive, electronics, aerospace and consumer markets because
these materials possess self-bonding adhesion properties to several types of substrates such as
glass, metal, ceramics, fabrics, wood, leather, plastics and paper. In addition, superior properties
such as low temperature flexibility, high-temperature stability, good electrical insulation and
resistance to chemicals and UV resistance are inherent in silicone-based products. Thus, silicone
extrusions are widely used in a variety of applications. A disadvantage of cured silicone
compositions, however, is that they are considered to be unpaintable. The low surface energy of

the silicone prevents latex or oil based paints to wet the surface of the cured silicone. The paint



[0003] Attenpts to inprove paintability of silicone
conpounds have been made by addi ng inorganic fillers
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seal ants have been fornul ated with the addition of 7
acicular, i.e. needle-like, calciumcarbonate to the
pol yor ganosi | oxane. I n such seal ants, the acicul ar
particles becone oriented on the surface of the
seal ant during curing. The surface of the cured
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properties inherent in silicone. Summary of the

I nventjon [0Q06] The organopol ysil gxane conpositions
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many types of coafings. It is also desirable to provide silicone extrusions, sealants, adhesives,

and caulks that are paintable over an extended period of time and which maintain the excellent

elastomeric and other properties inherent in silicone.
Summary of the Invention

[0006] The organopolysiloxane compositions of the present invention comprise an organic
polymer, an organic oligomer, or combinations of an organic polymer and an organic oligomer;
an organopolysiloxane polymer; and a crosslinker. The compositions may further comprise
other additives to modify the properties of the organopolysiloxanes. The organic polymer can be
a homopolymer, a copolymer and mixtures thereof having reactive or non-reactive terminal
groups. It has been discovered that such compositions, when cured, produce a silicone sealant

that exhibits excellent paintability and superior weathering properties.

[0007] The silicone compositions of the present invention, once cured, can be painted without

the formation of “fish eyes” on the painted surface, and has an elongation of at least 150%. The



a honopol yner, a copol yner and m xtures thereof having
reactive or non-reactive termnal groups. It has been
wale@eovreed that such conpositions, when curedPCPUSINE22782

a silicone sealant that exhl bits excellent

pai ntability and superior weathering properties.

[ 0007] The silicone conpositions of the present

i nvention, once cured, can be painted w thout the

formation of fi sh eyes” on the painted surface, and has
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alkoxy, acyloxy, ketoximo, amino, amido, aminoxy, alkenoxy, alkenyl, enoxy and mixtures

thereof. The reactive functional groups are end groups, pendant groups, or a combination

thereof.

[0011] The organic polymer used in the curable silicone compositions of the present invention
may be selected silylated and non-silylated polyurethanes, silylated allylic terminated polyethers,
polyethers containing one or more silicone functional groups, silylated and non-silylated acrylic

functional polymers, silylated and non-silylated butyl functional polymers, and copolymers and

mixtures thereof.

[0012] The amount of organic polymer used in preparing the paintable, curable silicone
compositions of the present invention depends on the organic polymer used. The organic
polymer is added by weight, based on total polymer, and ranges from about 15% to about 50%
for silylated and non-silylated polyurethane; from about 15% to about 50% for silylated allylic
terminated polyether; from about 15% to about 50% silylated allylic terminated acrylic
polyether; from about 15% to about 50% for polyether having a silicone functional group; from



thereof. [0011] The organic polynmer used in the
curabl e silicone conpositions of the present invention
woragoeloa24s®l ect ed sil yl ated and non-silylated PCT/US2005/022782

pol yur et hanes, silylated al4ylic term nated

pol yet hers, polyethers containing one or nore silicone
functional groups, silylated and non-silylated acrylic
functional polyners, silylated and non-silylated butyl
functional polyners, and copol yners and m xtures
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Preferred oxime crosslinkers include vinyltrismethylethylketoximosilane,

methyltrismethylethylketoximosilane, and combinations thereof.

[0015] In accordance with the present invention, the paintable, curable silicone compositions
may be 1-part curable compositions or 2-part curable compositions. The paintable, curable
siicone composition may be either thermally curing systems and room temperature curing

systems. The paintable, curable silicone may be an extrusion or in sifu cured systems.

[0016] The paintable, curable silicone compositions of the present invention may further
comprise from about 0.01% to about 2% (by total weight) catalyst. Suitable catalysts include
metal salts of carboxylic acids, organotitanates, platinum complexes, peroxides, and
combinations thereof. Preferred catalysts comprising metal salts of carbc;xylic acids mclude
dibutyltindilaurate, dibutyltindiacetate, dimethyltindi-2-ethylhexanoate, and combinations

thereof. Preferred  organotitanates include tetrabutyltitanate, tetra-n-propyltitanate,



groups, and conbi nations thereof. [0014] The silicone
crosslinker used in the paintable, curable silicone
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epoxyal kyl al koxysi | anes, am do sil anes, am nosil anes.
enoxysi | anes, tetraethoxysil anes,
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(OCHa)s, (OCH,CHjs)s, 0ximo, enoxy, isopropenoxy, ,

and combinations thereof.
[0019] Preferably, the organo functional silane is of the formu}a:
R—X—Si—R’

wherein R' is selected from the group consisting of (OCHs)s, (OCH,CHs);, CH3(OCHz),, or
CH3(OCH,CH;),, other hydrolyzable groups such as oximo substituents, enoxy, and
isopropenoxy; R” is selected from the group consisting of amino, ureido, mercapto, isocyanato,
and epoxy; and X is C; to Cg. The molecular weight of the polyurethane prepolymer intermediate
ranges from 5,000 to 50,000 g/mol. The polyurethane prepolymer intermediate has a NCO:0H _
ratio in the range from 1.4:1 to 3:1 or an OH:NCO ratio in the range from 1.4:1 to 3:1.



[0017] The paintable, curable silicone conposition nmay

further include fromabout 3% to about 60% (by total
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or conbi nations thereof. Sohe preferred reinforcenent

agents include hydrophobic treated funmed silicas,

untreated funed silicas, hydrophobic precipitated

cal ci um carbonates, ground cal ci um carbonates, talc,

zi nc oxi des, polyvinyl chloride powders, soft acrylic
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[6022] The present invention also relates to the methods of making such curable silicone sealant

compositions.

Detailed Description of the Invention

[0023] The organopolysiloxane compositions of the present invention are comprised of a
reactive organopolysiloxane polymer, a polymer phase comprising an organic polymer/oligomer
having limited compatibility with the reactive organopolysiloxane polymer and a silicone
functional cross-linking system. The organic polymer/oligomer phase may contain reactive
organosilyl terminal groups which can enter into a vulcanization reaction with the silicone
functional crosslinking system attached to the reactive organopolysiloxane polymer. To
maintain the superior weathering resistance of typical elastomeric silicones and excellent
paintability unlike normal silicone elastomers, the concentration of the organic polymer/oligomer
must be maintained within precise ranges. Both elevated and depressed levels of the organic
polymer/oligomer phase will cause a loss of good paintability. The outstanding weathering
resistance of these compositions has been demonstrated by the lack of surface degradation after
more than 20,000 hours exposure in a Xenon Arc Weatherometer as discussed below. The
compositions of the present invention may be painted by a variety of paints, even after curing for

several weeks while maintaining the excellent elastomeric properties inherent in silicone.



[0019] Preferably, the organo functional silane is of
the formula: R'-X-Si-R wherein R is selected from
wo b@egoaep consi sting of (OCH3)3, (OCH CHs)3, PCT/US2005/022782

CH3(OCHs) 2, or CH (OCH2CH3)2, other hydrol yzable

groups such as oxinp substituents, enoxy, and

i sopropenoxy; R' is selected fromthe group consisting
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conpositions. Detailed Description of the Invention
[0027] The curable organopolysiloxane composition comprises by weight from about 5% to

about 50%, preferably from about 7% to about 45%, and even more preferably from about 9% to
about 43% organic polymer/oligomer, from about 50% to about 95%, preferably from about 55%
to about 93%, even more preferably from about 57% to about 91% organopolysiloxane polymer.
When cured, the paintable silicone composition has an elongation of at least 150%, and up to
200%, 400%, and even greater than 800%. The paintable silicone compositions described herein

have been shown to have elongations of greater than 1000%.

[0028] The polyorganosiloxane generally contains at least two reactive functional groups on the
polymer chain, preferably at the terminal portion thereof, i.e., preferably the reactive functional
groups are end-groups. The polyorgansiloxanes useful in this invention are those which contain
a condensable functional group which can be an hydroxyl group, or hydrolyzable group such as a
silicon-bonded alkoxy group, acyloxy group, ketoximo group, amino group, amido group,

aminoxy group, an alkenoxy group, and so forth.

[0029] The organopolysiloxane polymer is of the formula:



[ 0023] The organopol ysil oxane conpositions of the
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superi or weat hering resi ) cal elastoneric
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avmﬂgg%g@ﬁ%@%{ﬁ@ﬂ%@?ﬁﬁ%}? pH%%%f&?es I nherent in’
desiraly |t @.Bodtmg%qlo ﬁSabmeﬁoméO(lba ?gra,ms;’mlel_epﬂ.t it be understood that the above
"“sem -conpati bl e organi c pol yner/ol i.goner". enconpas .
polymeis gasei eontiny #eated ABOYE T8 /P8 MLOTE feact g? EE?F&PH?%@P pS (X) therein. The
. C IRl e 3 | 3 i X alteR(RSE derdryt AByloxy, oximo, or
jhndmgggggﬁkg1ﬁ%%%%?%%?§igég?egﬁg’seni-éonpapggﬁe orgaﬁﬁ% 7 )
aminoR@wieesis Aldsk Ganeionalagroupamay biveysubitivenss et auyt substifgtable location. For
organopol ysi | oxanes of the present:invention. [0025]
exampihhe pai ntabl e silicone conmposition of the present
invention is generally nmade by bl ending a 1
sem_-conpati bl e organi c pol yner/oligoner, a R®
cro¥s-1inker, and otﬁbr addi tives generally used in
A licone sealants and extrusions in the pres%jce of a

-0-Ceact i vEéEnmtysi | ox@n€-RF ui d.(Acyloxy) -0-N= \ (Oximo)
\R7 RlO
R R°0 R™
/ | | _ o _
-O-N (Aminoxy) -N=C-R® (Amido) -N (Amino)
\ \
R12 R14

wherein R® through R'* are, independently, an alkyl or cycloalkyl having from about 1 to about 8

carbon atoms.

[0030] The organopolysiloxane of the present invention may be depicted as



[ 0026] The curabl e organopol ysi | oxane conposition of
the present invention conprises a reactive

wore@anaeaes ysi | oxane pol yner, a sem -conpati bl ePOF/gs200£022782
pol ymer/ ol i gomer, a crosslithker, and optionally may
i ncl ude an adhesi on pronoter, a reinforcenent agent, a
rheol ogy nodifier, a chain extender, and so forth.
Once the conposition is reacted, the resulting
silicone sealant is paintable even after having been
cured for a prol onged riod. [0027] The curable
or ganopol ysi | oxane congggition conprises by wei ght
from about 5% to about 50% .from ahout 7%

f
to about 45% andReéver|XdePa- §ﬁ5935 1 ¥ b @bgoe 9%

to about 43% organic pohyner/ollgoner from about 50%
to about 95% preferablR from about 55%to about 93%
even nore preferably from about 57%to about 91%

or ganopol ysi | oxane pol yner. Wen cured, the paintable
silicone conposition has an el ongation of at |east

e Ok ek FOEP AR I BB L B o soms

aromafi€ b£ b aikgrll-erobmn hahimgrfrdm 6ha\29 erienmatbns red @ptignallt eimtaining one or
than 1000% [0Q028] Th Qrg si | oxane gener al
more SigetieahLTaRPs @sgepnt Ay BS oS RO RRR S A ghd so forth. The

E{EE] pr fbl y. at the termnal portion
mnom%ﬁeregFX 2 ferégisgthe reactive functiona

groups are end groups The pol yor gansi | oxanes usef ul

[0031]i NThdueactiveviaAttional groapt().senvitel @H, ao@R3iar N(R'), or enoxy, or acyloxy, or
condensabl e functional group which can be an hyg)éW ,
oxungr muvmnoxymmﬂy,zwbq:r@mgfhg apAcEye Amesional STOVR BIFY g g shbstitutions, R,

O t
at any rsaﬁ%%ut%l%]l o’éﬁgéﬁg v‘é’r‘r‘fqh %leﬁfegu%&(ﬂla%;e gh%gpconﬁmxﬂ% of an alkyl having
from %Bgutslotofa%bﬁm cdrB2 SomEN &n Sogaifie Al adﬁylemaﬁc h@hﬁgﬁom 6 to 20 carbon
of the formula: Rl where Rl and R2, egendently, are

atoms,nargll WhtrelnaR! mgyfaptiondlly go:&amamwow @p erdl igappps thereon such as

ammz: r}?yrcri]rgxy and so forth. An organopolysiloxane fluid can furthermore contain a blend of

two or more different polysiloxanes and/or organopolysiloxanes having different molecular
weights. The polysiloxanes are generally a viscous liquid and are commercially available from

several silicone manufacturers such as Wacker Corporation, General Electric, Dow Coming and

Rhone-Poulenc.

[0032] The paintable sealant compositions of the present invention are cured by generally
subjecting them to moisture or a curative. Either a conventional one-component or two-
component cure system can be utilized. In a conventional one-component cure, the
organopolysiloxane is converted to a compound having an alkoxy, an oxime, an enoxy, an
amido, an amino, or an acetoxy blocking group in a manner well known to the art and to the
literature. Conventional condensation catalysts may be utilized, such as an organotin, for
example, dibutyltindilaurate,  dibutyltindiacetate, dimethyltindi-2-ethylhexanoate, or
dimethylhydroxytinoleate, or an organotitanate.

[0033] The semi-compatible organic polymers/oligomers used in accordance with the present

invention are generally organic polymers included in any of a variety of well known polymers



4 carbon atons with methyl being preferred, or is an
aromati c group or substituted aromatic group having
WO e@aio@4ed 10 carbon atons with phenyl being pPef/es10e8022782
and "n" is such that the wabght average nol ecul ar
wei ght of the organopol ysil oxane is from about 10,000
to about 200,000 and desirably from about 20,000 to
about 100,000 granms/nole. It is to be understood that
t he above pol yners al so contain, as noted above, two

havi n&pfe%cﬁf@&t tsBhddpmtional éréﬁlfs’,u BS pbindr1 @i b fuldd€onal groups, and

uncti1onal groups, I ndependently, can be OH or OR3,
whiclo tarlNg¥f @ miretowith r@cyvmoqgan@pq yﬁ@loxme BOlymes yThq,mng@p polymer can be

a ho L hesent ug%tml) 9&%{: ﬁ&menmgreog\éﬁ%ﬁgb%lﬁ %&%)ea& ?I%E@hnkmg or a non-

cross@ﬁ%ﬁ) R]?m% @)éﬁ?\'xﬁc(; gwﬁﬁlﬁ@éﬁ@tﬁﬁdgiphm&&%&ﬁah&s , polyurea,

polyethdr ddlydriet, adrgheumbmarrcm siygmerrdadiens, poky éfpaéwa@rhutx/l)mbber with or
w1tho&15|o%&qyl o al.l kg¥oups Qﬂa@lgedf {o {Reral,bgﬁﬁ rrﬁxt]i.l?esaiﬂgfégf 8 Aromatic and

aliphatic polyurethanes may have different backbones such as polyester, polyether, polyacrylate,
polybutadiene, polycarbonate, and so forth, or a combination thereof. Futhermore, they could

also have other functional groups, such as acrylates, amides, maleic anhydride, and so forth.

[0034] Another suitable organic polymer is a reactive silylated aromatic or aliphatic
polyurethane polymer from the above general polyurethane category. Polyurethane prepolymers
whose terminal ends are partially, or fully, end-capped with either silane groups or with a
combination of silane groups and end capping groups that have been derived from one or more

aromatic alcohols, or one or more aliphatic alcohols, or a combination of one or more aromatic

alcohols and one or more aliphatic alcohols.

[0035] Examples of suitable silanes corresponding to the above-mentioned system include N-
phenylaminopropyltrimethoxysilane, N-ethylaminoisobutyltrimethoxysilane, y-
aminopropyltrimethoxysilane, y-aminopropyltriethoxysilane, and the reaction product of an
aminosilane (such as y-aminopropyltrimethoxysilane, v-aminopropyltriexthoxysilane, y-
aminopropyhpeﬂlyldimethoxysilane) with an acrylic monomer (such as ethyl acrylate, 2-
ethylhexyl acrylate, methyl acrylate, methyl methacrylate, and glycidal acrylate), mercaptosilane,
the reaction product of a mercaptosilane with a monoepoxide, the reaction product of an
epoxysilane with a secondary amine, isocyanato propyl triethoxy silane, and ureido propyl

trimethoxy silane.

[0036] In amother embodiment of the invention the orgamic polymer is a silylated allylic
terminated linear or branched polyether. The polyether backbone may have other functional
groups, such as acrylates, amides, maleic anhydride, and so forth. The polymers’ terminal ends

could be partially or fully end-capped either with silane groups or with a combination of silane

groups and other end-capping groups.



[ 0030] The organopol ysil oxane of the present invention
may be depicted asR(R) 3 - 1 (X) nSi-O[Si-Q n-Si
W@ X)06/0024¢R) 3 -T, R The one or nore R groups, PCT/US2005/022782
i ndependently, is an al kyl 1having from1 to 8 carbon
atons or an aromatic or an al kyl-aromatic having from
6 to 20 carbon atons and optionally containing one or
nore functional groups thereon, such as am ne,
hydr oxyl, al kene, al koxy, and so forth. The ampunt of
th ctk | ' : actve EiBA3&d polyols. These
10037} oG BB L8 B BRaeplc formEliohorder o6 Bthre o o PO
polydd§ ndiyRe) sel@tedefromy polyestar pblyether, golyaciylete, pelyhntadisng, polycarbonate,
or am do, wherein tge reactj.ve functional group may
and spoih.s The siblalqngnay bedonegs W?ﬁﬁi’??’?‘ut able C or N
and which is selected fromthe group consisting of an
al kyk i Y cHa6IA0EbnAdiA WBessHiking agents as
[0038]ardg¥rééﬁggy’ %@P@%@%@%ﬁ@?ﬁgyﬁom 6 to 20 carbon g 5 .
set forfh(vBein afitla Woecemportnt wane sypieing areissljnkiegagents, s#ah asra multi-functional
nore funct.ional groups thereon such as ann :
ko BB §1 TR JPEPE And KGO0 SoTty &P Rakatiemy b ogganopolysiloxane
until g@a?g&&!f The 5@8{1&_ SO0 fér tAb BRE-cBinpoentQf/steB i¢ generally higher than in
iTferent polysiloxanes and/ or organopol ysil oxanes )
the ohexebmgonkitfsystemt Sotle cuieagysismisgare svelir koo tg $he axtases e.g., Maurice

Mort@Rart b dtPlin eEVAD T | | Ao @l At (e - SURH i hercby fully

i r &l QheR R0 arEL @6 ik ivged, DBW tworparinguranday either be a
mcor&‘%{r%g-taopﬁfg%g [00362] Theaépai nt abl e seal ant

roometempemhire omsblgfortathemadlysnring materialon are cured by
general ly subjecting themto noisture or a curative.

[0039]::E L@%é >;12\{ GRS éohjgrgﬁil?'?q%r gr'eo%_ QRENL Qfiath * HOFRARE Yikoxy crosslinkers

c N a conventiona .
are PBRHERMRABE s, CRr€exdnifle, vinyliris-methylethylketoximosilane, and methyltris-

methylethylketoximosilane, and alkoxysilanes such as methyltrimethoxysilane  and

vinyltrimethoxysilane. Methylirimethoxysilane is available, for example, under the trade name
A-1630 and vinyltrimethoxysilane is available, for example, under the trade name A-171 from
General Electric-OSI Specialties. Methyliris-methylethylketoximosilane (MOS) is available
under the trade name OS-1000, for example, and vinyl tris-methylketoximosilane under the frade
name of OS-2000 by Honeywell Corporation, for example. Other crosslinkers are also suitable,
such as alkoxysilanes, epoxyalkylalkoxysilanes, amidosilanes, aminosilanes, enoxysilanes and
the like, as well as tetraethoxysilanes, glycidoxypropyltrimethoxsilane,  vinyltris-
isopropenoxysilane, methyltris-isopropenoxysilane, methyltris-cyclohexylaminosilane, and
methyltris-secondarybutylaminosilane. Mixtures of crosslinkers may also be employed. The
amount of the crosslinking agent is generally from about 0.2 to about 20 parts by weight,
desirably from about 1 to about 10 parts by weight, and preferably from about 1.5 to about 6.5
parts by weight for every 100 parts by weight of said copolymer-organopolysiloxane. Addition
cure crosslinkers may also be used in conjunction with alkenyl functional organopolysiloxane

polymers. These crosslinkers may be pre-reacted to the polyorganosilane polymers.



or ganopol ysi |l oxane is converted to a conpound havi ng
an al koxy, an oxi ne, an enoxy, an am do, an am no, or
wa@pooaoedexy bl ocking group in a manner wel |l KknP@EFUSI®05/022782
the art and to the literatuze. Conventiona
condensation catal ysts may be utilized, such as an
organotin, for exanple, dibutyltindilaurate,
di butyl tindi acetate, dinethyltindi-2-ethyl hexanoate,
or di net hyl hydroxytinol eate, or an organotitanate.
(00401t Oﬂ%ziroﬂiﬁlkéle aseANRalhflnes VHdNie doakyRnal9ldse@ T8 faking curable
I'n accor ance wth the present invention are
silicoge refastinhericovogaprisitique! yihess skitled arl i ath neayydqiﬁmane the proper amounts

e o AR 0 BLE SIS0 et v vy
depeﬁdfﬂ%tu?ﬁﬁ ahe ?aﬁib%?ar &BQS]ME&IC Bhdien 48 thBtabpécaes ofi the cured elastomer

ve or ganopol ysi | oxane pol ymer. The organic
desirqh bydmmycesiilydealehmmipesl hyrtbose of ardmeryyskill imtherrit ur es

t hereof and the polyner can be a crosslinking or a

o RSRRF3S SRR S SN A Ry LS oo cmperr

Whenpéﬂp%%d"'ﬁf moRr¥ EBEWEver A6onYdtintes 10 YedibRN®, acbleratBehe cure rate, ie.,
but adi ene, pol ybut adi ene, butyl rubber, with or

reduoi thh dirbe ¢ lsare eomgperstionunde iteesal sﬂga'mq?sa &elehyshappst be used. Preferred
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and Rﬁb&ﬂﬁ&tﬁf@d%ﬂﬁéﬁbatepobbgaﬁbmhﬁétes smihy bay atht@betyltitanate, tetra-n-
pol ycar bonate, and so forth, a conbi nation thereof

propylitehgtenor e, t hey ccinsep@m%yda\e@@@m@w&acﬁwm and

ST SR S T ——

addltioﬁ 8 of BASThée/sr the fddr@&aﬂpeamf@dwme sysdrhghat i c
po yur et’thane polymer fromthe above general

yur et hane cat egory.  Pol yuret hane prepol yners

[0042]; eThn prantalla gealantecopanositions fescybed heten begy ecféﬁ‘b éf&e\}ai* geerally about

I aney
005 G AR 2RISR Bl P AR 20k e 3 bR e, T
sealalflté %l:&ﬁ@ sElistZiiaRy 20dpt. &G chdmichlby srossimked,emoabamb fFedays, although this

al i phatic al cohols, or, a conbination of one gr ?
may yeoirdepanding upon the curing system, depth of cure, and particularly the catalyst

employed. The sealants are typically completely cured at about 21 days at 25°C and 50%

relative humidity. However, in the case of extruded materials, they would be vulcanized as they

come out from the extruder.

[0043] The curable silicone compositions described herein may be made to pass a “paint
adhesion tape test.” In accordance with this specification, the “paint adhesion tape test” is set
forth as ASTM test method D3359 and is performed as follows. The sealant composition is
adhered to a surface and painted. A crisscross, i.e., cross-hatches, are cut through the paint and
sealant layers using a razor blade. A 0.5-inch wide by 4-inch long strip of clear Scotch® brand
adhesive tape (3M Corp.) is firmly applied across the pre-cut crisscross area. The tape, which is
tenaciously adhered to the painted surface, is then pulled away at a 90° angle. If the paint

remains intact on the surface of the sealant it is considered to have passed the test.



al cohol s and one or nore aliphatic al cohols. [0035]

Exanpl es of suitable silanes corresponding to the
wW@bwemereht i oned system i ncl ude PCT/US2005/022782

Nphenyl am nopr opyl tri met hoxysi | ane,

N- enyl am noi sobutyl tri nmet hoxysi | ane, g-

ar ni nopropyl tri met hoxysi | ane,

g- am nopropyl tri et hoxysil ane, and the reaction product

of an am nosilane (such as

9- 85 t ] e added to the paintable sealant. The
[0044]9_2;5%1”%}8@%% %(?ng[égiétﬁ o%éiﬁa:rglﬁdgéa g-d ed to the paintable sealant. The amount of

adhesion popnatpy magtreadilyi beeddiorajnéd binghoseiof prdinaryiskill incthe art. The amount

o OB L SHEI 2o e I o SDHAEE M g . dsily fom
aboudl %6 288t BrYAINS) oSS! AbaEe6, iliemboaapidfebly from about 1.5 to
product of "a nercaptosilane w th a nonoepoxide, the
about Bpaits bywpightipert 106fpagts o€ prgeyedilieans palymhera secondary
am ne, isocyanato propyl triethoxy silane, and ureido

pr | .trimethoxy sijane. 6] 4l . '
roossIoy PR o RR ST A ARG pee b By R i K AR AR promoter
providbd thkisCalb@iViki RinBGernh BEREiofIto Bicyibbesle PBLYAHIb lasses o€ adhesion
pol yet her backbone may have ot her functional groups,

promstechargsurneafkylt mercapioptiat ureidpalkyl, sarhowy. iagkylate gad igcyanurate

forth Th ol vners' .term.nal e be partiall
ﬁm"t%ﬂnai %ﬂa!“ffs'gﬁ%%éﬁ%%%uétﬁﬁ%eapﬂ%l?rhgéﬁogﬁg L““Ser oups or W t%
mercAptSRIEBY Rdinb@0x plilafié,| AVEdSRessS liamtndthetysiac; cappi ng

groups. [ 0037] Anot her suitable class of organic

aminpropylbtisthex ygdans, aminoprepidirimethexysilang ed pol yol s. These

. ols ma . S f er,
e R o R R s
bis—'yftﬁﬁl%ﬂ}oxg)lg{lﬁbb?’lhﬁﬁai, 03, S"Bis-pRimahgloassiljimopiisesanates .

~[0038] t'ional |y, the bl ocked one-conponent cure. .
bis-yéximethoxysitylpronylmaleaty aukiumksta gnd yantacadloywropylgimethoxysilane.
herein. In ? t wo- conponent cure system crosslinking
agent s, ..suc - i - i - .
oossi S50 PR b P b0 B, KEprt LAl epppoicions o 0
presehh énn@aRnOPat enduak @fethe reinforcing agent is generally from O to about 250,

desirably from about 30 to about 200, preferably from about 20 to about 150, and more

preferably from about 10 to about 100 parts by weight of polymer.

[0047] The reinforcing agents are optional, although highly preferred, particularly when the
sealant is used as a caulk. Reinforcing agents increase tensile strength in the cured sealant and
reduce sag of the uncured sealant. The reinforcing agent also functions as a thixotrope. Such
reinforcing agents are finely divided particulates and include both the conventionally known
reinforcing agents and semi-reinforcing agents, typically having a particle size less than about 10
microns, preferably about 5 microns or less, more preferably about 0.1 microns or less. Suitable
reinforcing agents include hydrophobic treated fumed silicas, such as TS 720 from Cabot
Corporation, or R-972 from Degussa Corporation, hydrophobic precipitated calcium carbonates,
talc, zinc oxides, polyvinyl chloride powders, and soft acrylates such as those of US Patent No.
6,403,711B1, incorporated herein by reference. Other ingredients can alsq be utilized in the

sealant formulation in amounts up to about 20 parts by weight and desirably‘from about 0.01 to



until reaction. The anmount of catalyst for the
t wo- conponent systemis generally higher than in the
woer@somIpbnent system Such cure systens are weCT/UKWO%0R2782
to the art, see, e.g., Mauni#ce Mdrton, et al., Rubber
Technol ogy, 3rd Ed., pp. 406-407, (1987), which is
hereby fully incorporated by reference. Wen a two
part cure is used, the two-part cure nay either be a
roomtenperature curable or a thermally curing
about By E[rrs‘%r?r WL?%@@’?]:I‘ W }%aﬁ'tsab})’%igﬁf ¥f B copoMaitr ia@ddhe organopolysiloxane.
crosslinkers are suitabl é, oxinme and al kox )
Such Cihgseaidnik éncduder dunpicifes r edVoreguedy, e¥tentley ﬁéky@@ﬁrpu@, as ground calcium

vinyl tris-nmethyl et hyl ket oxi i lane, A s
carboEoh 4 PR PRERN KEP OIS FaE e hntiel i5agers hayg pinimal or no
reinfo%‘i‘ﬁg e?ﬁcf@fdmflrﬁﬁliﬁﬁtd?%)fﬁixb&ﬂ?ic W ct. . .

vinyltrinmet hoxysilane. Methyltrinethoxysilane is

avai | abl e, for exanple, under the trade name A-1630 s
[0048] ardV \stabjlizers metyhelsy optienedlyi ke addad aBigmentspr gQlgriie such as titanium

. _.ynder the trade.,name A-17 Q r.ak I &5 &Rl t
soni S S o ey PR b 2 o B BBt sl o
act as(YiER)ioled saMizba bl BV wiidBitors Neritoraitheesnaerls@Bp oLy ddded.

exanpl e, and vinyl tris-methyl ketoxinosilane under the

trade nanme of O6-2000 by Honeywe]l | Corporation, ﬁor i solvent
[0049] e xBhepsealanOnhisy uaueeskstatgiagsopiiamally sgntain solygmds s Qqganic solvents
| kgxysi | anes, epoxyal kyl al koxysi | anes, am dosi |l anes,

tor“ﬁﬁ?ﬂﬁ%@?ﬁﬁg%, enoxysil anes and the like, as well as

t etraet hoxysi |l anes, gl yci doxypropyltrinethoxsil ane,
[0050]V I EIAMPEESOpr openoxysi | ane,

met hyl tri s-i sopropenoxysi |l ane,
[OOSl]%ﬂe'f']ﬁ%ﬁis%@%ﬂﬁﬁﬁ%@yﬁ@ golymer (based on the total weight of

- secondar ybutyl am nosi | ane. M xtures of )

organte ausd friongnic polyynes)l wos hesdeioyiireasel 2 TpHumTBEdHIus sealang with a shore-A

crosslinki ng, agent is. gener. fr sted
of 15pidoreonpaPhaTgy omsrstt - e aisp iR g gmounts are liste
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1nTﬁ?E§H%%&gbout 6.5 parts by weight for every 100 parts

by wei ght of said copol yner-organopol ysi | oxane.
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cure crosslinkers may al so be used in conjunction wth
al kenyl functional organopol ysil oxane pol ynmers. These
wWeewsdhiszker s may be pre-reacted to the PCT/US2005/022782

pol yor ganosi | ane pol yners. [10040] The crosslinker is
used in anounts which are conventionally used for
meki ng curable silicone el astoneric conpositions.
Those skilled in the art nay determ ne the proper
amounts for roomtenperature curable and thermally
urabl e crosslinkers. The amounts used wll vary
Table . . .
ependi ng upon the particular crosstinker—chosen—at

P2
U

C t he .roperti es of the cured el astonmer desired, and
ompaSIPRy "he determined by those of ordinary skill iy

MWyeight Percent

the art. [0041 . M | yor ganosi | oxane and
2400&#’6-?2]?{‘?1112é@%@%@&@&ﬁéﬂé’éﬁgt room t enper at ure when

10.44

exposed tp nol St ur Q er tyd it is
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the Tinme to cure _conposition hi these situations a
Soft aeryhie {iller (HaFoBePsed. Preferred catal ysts i ncl ude

19.38

metal—satts of car boxyl i c aci ds such as

Hydwipheltig ireatadi presipitates calpignCcgbOral§ acet ate, and

5.86

grrethyttindi=2=-ethythexanoat e; or ganotitanates sud
Hexamseth@tiisdimang| ti t anate, tetra-npropyltitanate,

h0.35

di--seprepoxytif{ethoxyacetoacetyl)titanate, and

Hydxbkﬁ&lﬁcawtleagmmmda)odmhwﬂmwyl titanate. Alternative
t hermall i
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Ly eurable—matertals—aybe usedTmaddition

AcryBE fimittieh@Gflagticizene room tenperature curable systens
; N e ,
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[0042] The palntable-sealant—ecorpositions—describe

Dim&E%lﬁits[‘seQ&ﬁﬁ??bﬁ@%ﬁlbﬁﬁnbn general |y about 0.05 to
abou

12 hours, "desirabl AV, from-abouyt— 0 1-to—about—2

0.64

oot

hQuL Q{;i;] %,ﬁ& SlhBsilahe! N tiated. The seal ants beconk99
Methéﬁ%%%%n g V' éuregm Lg chem cally crosslinked—Hn

.abqut 7 . al I8 d di
A i P O B v et e ar Ly

25.56
t he

.cat al yst enpl gyed.. The..seal ants are typically
Amipegsihyl QP{%Y?%‘H‘%O’%’B%%F 21 days at 25C and 50%

0.86

—relative humdity. However, hi the case of extruded
Dibuipdtindijarae t hey woul d be vul cani zed as they

0.01

TOTAL

100.00

[0052] The above composition was painted after curing, yielding a smooth painted surface

having no “fish eyes.” The above composition passed the paint adhesion test, as described in the

specification. This composition also maintained excellent weatherability as demonstrated with

no surface cracks and no change in shore-A, even after more than 20,000 hours of UV exposure

in the Xenon weatherometer.

[0053] Example 2 In this example, about 29% (by weight, based on total

polymer was used to prepare a medium modulus sealant with a shore-A of

polymer comprised a silyl terminated polyether polymer as shown in Table 2.

polymer) organic
15. The organic

This composition

was designed to give a paintable fast curing silicone sealant having medium modulus properties

combined with excellent adhesion properties on plastics, glass and anodized aluminum.




cone out fromthe extruder. [0043] The curable
silicone conpositions described herein may be nade to
wW@aws/oa42pai nt adhesi on tape test." |In accor daPCEUBR00$022782

this specification, the "pabnt adhesion tape test” is

set forth as ASTMtest nethod D3359 and is perforned

as follows. The seal ant conposition is adhered to a

surface and painted. A crisscross, i.e.,

cross-hatches, are cut through the paint and seal ant
TabldAYyers using a razor blade. A 0.5-inch wide by 4-inch

teh{+r)—bra ghest+ve—tape—(3M
t re-

ComipdSition i s firmy applied acros: e-cut cri sscriovkight Percent

el
e

' area The tape which |s tenaciously adhered to-the
It ' : a 90 angl e.| 1546
50,0%&6;5%%%}*&%%%&& (_ﬁn‘feﬁ%’?pdlygﬂﬁ%eqy@%‘rgéﬁ s

renmalns i ntact  on the sur ce of _the seallant

it 1S | der R&shd t.[0044] 16.97
20,000 s B e B O B S e BB e 10 t1le
| nt.abl e seal ant . The .angount adhesi on pronoter
Hydxggfa 1f e%‘sgaé‘? %ﬁteﬁiec@?%émt osOIelg%f ordi nary skill inn@{94
the ari., The anmobunt of the adhesion pronoter in the
Hexaﬁ%‘iﬂﬁﬁgﬁ}léz@éal ant is generally fromO to about 10, 0.85

—desirtably from apout 1 to about 8, preferably from
Dimethyhis-seconslapp bt lamingflior e preferably from about [12%
to about 3 parts by weight per 100 parts of
Vinydriganatkylpthyletoxpmpsitase. [ 0045] The adhesi on pronot grl-70
attthough—opttomat, s ghty preferred; the adhesign
Alkopy sityittemmipated pdbysthene seal ant with | ong-ter m adhesi|ok$.97
to—the—stubstrate—Sutrtable—ctasses—of —adhesion

Amipetiydirsinsprpgliametnxlykijine ner capt oal kyl, urei doal ky|l1.80

L carboxy—acrylate—anrdiseeyanurate—funectonal—stanfes:
Dibu@l@ﬁﬂihﬁat@f sui t abl e adhesi on pronoters are 0.06
frer capt opropyltrinethoxysilane; .
gl yci doxypropyl tri menmet hoxysi | ane, ‘ TOTAL | 100.00

anmi nopropyltri et hoxysil ane,
am nopropyl tri nmet hoxysi | ane,
amoet hyl am nopropyl tri net hoxysi | ane,

[0054]ur Iedo {);%ﬁ%@ldt [:(I)nr!lsgshl&)ﬁ) Xtypsoinl glrfl%ig had a tack free of time of 15 minutes

accompanied by tooling time of 9 minutes. It underwent more than 20,000 hours of weathering

tests in the Xenon Arc Weatherometer without any observable surface changes taking place. The
sealant had excellent paintability. Laboratory studies indicated that the sealant retained its
paintability characteristics indefinitely as shown by periodic paintability tests carried over a

period of 79 days. The painted composition was smooth and had no “fish eyes.”




bi s-g -trimethoxysilyl propyl urea,
1,3,5-tris-g-trinethyl oxysilyl proplisocyanurate,
wh@emex4es met hoxysi | yl propyhnal eat e and f unar aP€T/afzbo§022782
- met hacryl oxypropyl tri met haxysi |l ane. [0046]
Optionally, reinforcing agents nmay be added to the
pai nt abl e seal ant conpositions of the present
i nvention. The anobunt of the reinforcing agent is
generally fromO to about 250, desirably from about 30
[0055] OoEah@ple 300, ik efxami ?D:I )abémtom%t(bytwa@htt bassidoont tdtabpolymer) organic
and nore preferably from abouyt 10to bout 100@m d a silvi
polylmyr wes yad f@fpr?n@rtyw e ufsgalan; G rEFrC Rglymes comprised a sily
jolemy r red, particularly
Fed ee(ﬁgeg ﬁéf{aggusedirg@%egaﬁ%@ Rei nf or ci ng
agents increase tensile strength in the cured seal ant
Tablesind reduce sag of the uncured sealant. The reinforcing

agent—atso—functions—asa thixotTope. Such reinfor C|\r)1vg_
Compoeition are finely divi ded particul ates and i ncl ude eight Percent

bet-h—t-he—coenventt+onatty—knownr—rernforcrng—agents amnd

50,06®¢Ps: sikinol piaimgdadisettylpdyslorald polyaei ng a particlje 3.83
" size less than

n—abouwt—10 mecroen of orabl Sl I

T TGl ullo, |Jl et-efant _y CUJUUL

20, O(BU §JsO5an@! tekffidted M@ty ipiRiloRine pltpuer 0. 1 m crons |or 34.51

ess Suitable reinforci ng—agent-s include h\lrlrnnhlo i€

2400'¢pE Aidof Mmﬂaéaldhﬁaﬁy@g@ﬂomemﬁg& from Cabot 4.02

rporation, or R- om Degussa Corporation,

Viny grngé%ﬂﬁgﬂ@u{% Béda\.‘?}éed cal ci um car bonat es, taI c, 1.53

nC 0OX v n chloride powders and sof t

| at es s th of US Patent No. 6,403, 711E 2037
Dlma{ﬁ}é% ‘%Bycbﬁ‘&?l 13‘%} ef erence. Qther ingredients '

can be utilized in the sealant formulation in
Hex%hﬁa@@ﬁﬁ%?n?o about 20 parts by wei ght and desirablly 0.84

from about 0.01 toabout 15 parts by wei ght per 100
Hydrgphebic byatad prstpiighed 1‘&85&%&% and t he 30.68

Organopoiysttoxane. Such ingredients include
Soﬁaamgti:ﬁ_IQIBS. Mor eover, extender fillers such as groynd 748

catcrum—carbonmates and diatomaceous €arth ar e

A]koﬂpkll}drtaﬂﬂamated]pbbiy’dmpﬂwuwrextenders have m ni mal or{ nol3.42

retnf-eretng—effect—andfor—mninat—or nothirxotTopi
Amifpr@sfliriethoxysilane 1.63
Dibutyltindiacetate 0.023

TOTAL | 100.00

[0056] The above composition was painted after curing, yielding a smooth painted surface
having no “fish eyes.” The above composition also passed the paint adhesion test while
maintaining excellent weatherability as demonstrated with no surface cracks and no change in

shore-A, even after more than 20,000 hours of UV exposure in the Xenon weatherometer.

[0057] Example 4 In this example, about 26% (by weight, based on total polymer) organic

polymer was used to prepare a medium modulus sealant. The organic polymer comprised an

MDI terminated polyurethane polymer as shown in Table 4, below.



[0048] UV stabilizers may al so optionally be added.
Pi gnents or colorants such as titaniumdioxide, iron
w@oodop24emr bon bl ack are optionally enpl oyed tBCT/Ip2N0$/022782

color to the sealant and/on8to act as ultraviol et

stabilizer. LTV inhibitors, anitozonates are al so

optional |y added. [0049] The sealant in its uncured

state may optionally contain solvents such as organic

solvents to reduce the viscosity. [0050] EXAMPLES
’Rth0051] Exanple 1Inthis exanple about 43% organic

potymer—({based—on—thetotal—werght—of —organrc —and

Combositigani c pol yrrer) was used to pr epare a medi um Weight Percent
—pdut-us—seatant—wth—a—shore-A—of—t5—Fhe—or galli C
50,0000 pgnElanebtephiraed cﬁm&thbzlﬂolytsﬂbﬂmmqtoéﬁn@ol yur et hane. |The26.12
amunts are-tisted - in Table 1 belowTable—3 [Onco] Fhe
20,0000P4Esi EABPREiraRA d&ﬁ%th@l}jolbtsﬂdxﬁfetﬁﬂyrﬁw ing, yielding a7.41
qmmth painted surface having no "fish eyes. " The

Viny’ ﬂ%ﬁ&ﬁ et @DofBRs €d the pai nt adhesi on test, ds 2394
escrl n the specification This conposition allso

é Weat herability as denonst r at ec 29
Dlméﬁlﬁltsas'egcggir F%ng A g{é’ 1.

S and no change in shore-A,  even

aner re than 20, 000 hours of UV exposure in the 0.871
&romet er . [ 0053] Exanple 2 In this example,

based,on ;total polymer) orgarl C 3483

b 9% i ght,
HYdng‘? Fe%ép%}g@aga&g BICBE FUPENAE 4i um nodul us” seal ant

W th a shore-A of 15. The organi c pol ymer corrprl sed a
leﬁmwat@@pmmemﬁpymr pol ymer as shown in Tablle 1924

o—This—composi tion was designed to give a paintablle
AmeO&QIpYlelﬁthﬁ)gyslalnﬁcone seal ant havi ng nedi um modul us 1.85

properties—conmbinmed w ttrexcettent—adhesi on proper i es
Dibutyltiplizstates, gl ass and anodi zed al umi num Tabl e 2 0.065

TOTAL | 100.00

[0058] The above composition was painted after curing, yielding a smooth painted surface
having no “fish eyes.” The above composition also passed the paint adhesion test while

maintaining excellent weatherability as demonstrated with no surface cracks after UV exposure

of more than 20,000 hours in the Xenon Weatherometer.

[0059] Example 5 In this example, about 31% (by weight, based on total polymer) organic
oligomer was used to prepare a silicone sealant. The organic oligomer comprised an oximo
silane terminated polyether polyol as shown in Table 5, below. The oximo silane terminated

polyether polyol was prepared by prereacting it with vinyl-methylethylketoximosilane.



Conposition Wi ght Percent 50,000 cps. silanol
term nated di net hyl pol ysi | oxane pol yner 25.46 20, 000
W@ p®s/08i34kanol term nated di net hyl pol ysi | oxane POI/yam05/022782

16. 97 Hydrophobic treated pfecipitated cal ci um
carbonat e 33. 94 Hexanet hyl di sil azane 0. 85
Di et hyl bi s- secondary butyl am nosi |l ane 2. 25
Vi nyitris-nethyl et hyl ket oxi nosi | ane 1.70 Al koxy silyl
term nated pol yet her 16.97

Tablemoet hyl am nopr opyl tri nmet hoxysi |l ane 1. 80

[a N I aYaY N Tln

—Di-butyH4-ndi-acetate—0-06—FOFAL—100-00{06654]—Th

Com?yﬂﬁ@iioﬁt ed conposition upon curing had a tack free ofWeight Percent
ime of 15 m nutes i i i

50’0(59; t §Fmol fer&lﬂﬁ?é@’kﬁﬂfet%o@yéﬂﬁ%e%\}@g& hours of 24.90

thering tests in the Xenon Arc t her anet er

woehipal-Aieaaike i slonss (o0 et 16a

. st.udi es Jindj d i the sealant retained its
VlnYﬁBF'FR%@F@%%%%?P%%@%i stics indefinitely as shown |by 2.9

—

. perjodic painfahiljt ests carried over a period d
Oxmgbs‘i?ﬁ%an‘%‘?éeci)%‘%iﬁtb@yl?:oa}ﬁ‘aositi on was smooth and had not’-3

. "fish eyes, "[0055] . Exanple 3 I'n this exanple, about
Dnnezlaw)@(swcma@fhurylﬁrag@aﬁw total polynmer) organic 2.20

~H

poi YIMEr WaS used To prepare a nedl um nodul us seal ar

Hexamethyddigdazane pol yner conprised a silyl term nated 0.95
potyether—potymer as—showr T Table 3, betow Tabtg 3
Hydrophobic treated precipitated calcium carbonate 33.20
Aminopropyltriethoxysilane 1.76
Dibutyltindiacetate 0.06

Total | 100.00

[0060] Thé above composition was painted after curing, yielding a smooth painted surface
having no “fish eyes.” The above composition also passed the paint adhesion test while
maintaining excellent weatherability as demonstrated with no surface cracks and no change in

shore-A, even after more than 20,000 hours of UV exposure in the Xenon weatherometer.

[0061] Example 6 In this example, about 15% (by weight, based on total polymer) organic
polymer was used to prepare a paintable sealant. The sealant had a Shore-A Hardness of 40,
accompanied by an elongation of 760% and tensile strength of 220 psi. The organic polymer

comprised an acrylic terpolymer and polyether polyol as shown in Table 6, below.



[ 0056] The above conposition was painted after curing,

yi el ding a snooth painted surface having no

“fish

We@Y®s/0024T7He above conposition al so passed the P&Ei/ng2005/022782

adhesi on test while maintai2hi ng excel | ent

weat herability as denonstrated with no surface cracks
and no change in shore-A even after nore than 20, 000
hours of UV exposure in the Xenon weat heroneter.
[0057] Exanple 4 In this exanple, about 26% (by
wei ght, based on total polyner) organic polynmer was

Tablehsed to prepare a medi um nodul us sealant The organic

pol'ymer conprised an MDI term nated pol yurethane
CompesifieBr as shown in Table 4, bel ow Table 4 [0058] 1

Weight Percent
he

—apove conposi f10on was inted after curing,
50,0Q¢hepst ﬂlapg? ﬁ@ﬂ@ﬂ%&@l&&@%& SHE*91S P"?

Y2H eyes.

yi el di ng 4.42

" The

20,00th¢gsesitmmphieaninateg dedy

above TonMposi Tion al So passed the pai nt adhesi on tgst
h Insheeaemoliame i 1y as 1628

gefrenRstrated—wtirmo sSuUrface cracks after UV exposure 32.56
Hydrophotie precipiinted@aldon gahesaten t he Xenon Weat heronet gr.

[ 0059} Exanpte—5—tn—thisexanpl e, about 31% ( by 79
GrouMBicglium badegaten total polyner) organic ol igoner wgs 7.

used-t o prepare—a—s+tconre—seatant——The organi c
Talc©O! I gomer conprised an oxi np silane term nated

0.90

pol yet her palyol as shewn—in—TFabte—5—betow

prereacting it wth

FThe—oxji o

TitarHin3ikid&r M nat ed pol yether polyol was prepared by

0.26

conposition was painted after curing;

Hexaé%%@)lélﬁgﬁ%l?-et hyl ket oxi nosi | ane. Tabl e 5 [0060] The

0.81

y-el-di-Ag—a

" The

J
.S t h pai nt : ving no "fish eyes. 2.16
Dlm‘étggﬁ?ég' %%geqq}t@?ﬁlfg?o@gaﬁgssed the paint adhesion teist

~ while I ntai ning excellent weatherability as 1.63
Vm%ﬁﬂﬁ%tg}%ﬁfh@ﬁ(egﬁ’?ﬁoﬁgmgurface cracks and no change il
shore-A even . after, m){)i t han 20,000 hours of W 6.81
Ethybapswlata acrylaniile aRefisclicSeor 8t er . [ 0061] Exanpl el 6
hi—this—exampi e, about 15% (by wei ght, based on totjl 0.20
Polypihbypaydl or gani c '
Butyl benzyl phthalate 0.77
Solvent 2.717
Ceramic fiber 0.85
Aminoethylaminopropyltrimethoxysilane 1.73
Dibutyltindiacetate 0.06
Total | 100.00

[0062] After curing, the above sealant was painted with acrylic latex paint. The painted surface

was smooth, and showed no fish eyes. Three days after painting, the surface was subjected to the

paint adhesion test, described above without any paint removal taking place.

[0063] Example 7 In this example, about 9% (by weight, based on total polymer weight)
organic polymer was used to prepare a paintable sealant. It had a Shore-A Hardness of 43,




pol ymer was used to prepare a paintable sealant. The
seal ant had a Shore-A Hardness of 40, acconpani ed by
wa@nooeloazagat i on of 760% and tensil e strength of PRROSIS$/022782

The organi c polymer conpri géd an acrylic terpolyner

and pol yet her polyol as shown in Table 6, bel ow. 022782

20 Table 6 [0062] After curing, the above seal ant was
painted with acrylic latex paint. The painted surface

was snoot h, and showed no fish eyes. Three days after

aintjng, the surfa L.EG t jopt i
sccorrie] B =p ltpeitin, Bf 5708 Sad el fn TS0, The organic polymer
comprREPYRkisobaiiléne-ifd et cdpdBadr andapbytmtehel amndtshhgdrocarbon resin tackifier

exanpl e, about 9% (by wei ght, based on total polyner
as showen ghT3bler/gbeldw. pol ymer was used to prepare a
pai ntabl e sealant. It had a Shore-A Hardness of

Table4,3,acconpanied by an el ongation of 355% and a tensile
strengt h of 300 II')QI The nr_ganl c pol VRt Comri sed—an
' yl ene-i soprene copol ynmer and pol ybut ene and a Weight Percent
(k"nhégﬁg%arbon resin tackifier as shown in Table 7. |
el ow., Tahl e . ] 84 e BT | ant was pai nted4.42
50,0 H@Bt%@T@@mp%ﬁkgg%ééﬁéﬁﬁggﬁgr as%%éscribed earlier
The paj nted surface, was. no fish eye§. 1628
20,009%@5@69%1 t&%‘ﬁ%@??%ﬁ%ﬂ?@gﬁ%@%’ g%)%ggpai nt adhesidn
test_mhlle,nalntalnlqg excel l ent weatherability as 32 56
Hydrephabispiegipdaicdcalsmy c&heti®e cracks and no change iln >~
shore- A~ [0065] The exanples I ncluded herein are fqr 11.14
Groupd calsiuraedrbonaithd are not nmeant to limt the scope df :
the—nventiom WE CCArM— 1. A curable silicone
Titannonmdasidd on conpri si ng: organopol ysi |l oxaae, silicone 0.27
furet+onal—erosstinkers—amd—organi ¢ _pol ymer;
Magnesium carbonate 0.22
Crystalline silica 0.09
Hexamethyldisilazane 0.81
Dimethylbis-secondarybutylaminosilane 2.16
Vinyltris-methylethylketoximosilane 1.63
Polybutene 2.81
Isobutylene isoprene copolymer 1.14
Hydrocarbon resin 0.24
Castor oil 0.24
Solvent 2.39
Aminoethylaminopropyltrimethoxysilane 1.73
Dibutyltindiacetate 0.06
Total | 100.00




wherein the curable silicone conposition, once cured,
can be painted wthout fish eyes; and wherein the
wa@oalob=25i | i cone conposition, once cured, hasP@mnUS2005/022782
el ongation of at |east 1502 2. The curable silicone
conposition of claiml1 wherein the curable silicone
conposition, once cured has an el ongation of at |east
200% 3. The curable silicone conposition of claim?2
wherein the curable silicone conposition, once cured,
h an_sl. at i f 0 3 :
r00641; T8 AR oS e Rled FATL AR o fors O MUsseribed carfer. The
paintécbyul ke g;hetbs5 snlikﬁﬁlef d%n?d ﬁtg 6&;11 ?%“y MEltg ahnwht auwm@b ’ sijion|alsoapessed the paint
pol yner; ‘rom 1%to o (hy wej. , , based on .
adhesiory tasbybile siaimiriamne) exsellent Syratterh gt lemansiaie it o surface cracks
and c) fr 5% to 50% (by weight, based on total
andnﬁé%@ﬁ%?§8§§%$%;sed organi c polyner. 5. The curable
silicone conposition of claim4 wherein the curable
[0065]S | Thecexampieniposided heremoarp forsidlastratinm &here qod 85lyto limit the scope of
~wei ght organopi |l ysil oxane polyner. 6. The curable
the inyePfiQne conposition of claim5 wherein the curable
silicone conposition conprises from57%to 91% by
wei ght organopi | ysi | oxane polynmer. 7. The curable
silicone conposition of claim4 wherein the curable
silicone conposition conprises from7%to 45% by
wei ght organic polyner. 8. The curable silicone
conposition of claim7 wherein the curable silicone
conposition



conprises from9%to 43% by wei ght organi c pol ynmer. 9.
The curable silicone conposition of claim4 wherein

wo b@soogahopol ysi | oxane pol yner has at | east tMOT/US2005/022782

reactive functional groups2®n the polynmer chain. 10.
The curable silicone of claim9 wherein the reactive
functional groups are selected fromthe group

consi sting of hydroxyl, al koxy, silicone al koxy,

acyl oxy, ketoxino, am no, am do, am noxy, al kenoxy,

enoxy and m xtures thereof. 11. The curable
we ELATR

1.

ne conposition of claim 10 wherein the reactive
functional groups are end groups. 12. The curable

SiAi aafslecslipass composifion | aimprikingh evrgamppolisiloxagen stlicone functional
polymer is selected fromthe group consisting of

siqrogshinker; #yl QERBICPRMEThon- si | yl at ed pol yur et hane,

si lylated allylic term nated pol yether, a pol yet her

er&lﬁnth@'cﬂfabge §illzérféo(flﬁn fositonl 8AG ciBE@Udkn B Sdihiell atietbut fish eyes;

an non-silated acrylic functi onal polyner a
sidndl ated and non-sil ated butyl functional polyner,
and copolyners and m xtures thereof. 13. The curable

SI ; C%gleﬂa% gwgp Ilse#téﬁqgggia ?:I&lgﬁgs? %ﬁgwﬁéﬁ, hag ﬁg%lonl%au?}l of at least 150%.

at Ieast 150% 14. The curable silicone conposition of

clBiM kMR @n8 dolifpositivaldfelsh 1 caiegeiaahp @atablcosilicone composition,
once cured, can be painted without the formation

ofdncsbuEgléEs anl Slonghieorcefiaibtast K10%-cone conposition of
claim4 wherein the curable silicone conposition, once

ﬂlﬁ%qhgg@? i(:é)??g p%'g'[btggﬁgp Y Pt Q%Jr&ﬁtthe %ﬁ]fabﬁ si%igoo/roxe composition,

Ion conprising rom
t e YafeRYhakaindiéndatisR df ailedsoBOO%poOl ymer wei ght)

or ganopol ysi | oxane

A curable silicone composition comprising:

a) from 50% to 95% (by weight, based on total polymer) organopolysiloxane
polymer;

b) from 1% to 10% (by weight, based on organopolysiloxane) silicone functional

crosslinker; and
c) from 5% to 50% (by weight, based on total polymer) dispersed organic polymer.

The curable silicone composition of claim 4 wherein the curable silicone composition

comprises from 55% to 93% by weight organopilysiloxane polymer.

The curable silicone composition of claim 5 wherein the curable silicone composition

comprises from 57% to 91% by weight organopilysiloxane polymer.

The curable silicone composition of claim 4 wherein the curable silicone composition

comprises from 7% to 45% by weight organic polymer.

The curable silicone composition of claim 7 wherein the curable silicone composition

comprises from 9% to 43% by weight organic polymer.



polymer; b) from1%to 10% by wei ght silicone
functional crosslinker; and c) an organic polynmer or

w@biogoo=es wherein the organi c pol yner or ol i gpOEUS2085/022782

10.

1.

12.

13.

14.

15.

16.

selected fromthe group consisting of silylated

pol yuret hane, silylated allylicterninated polyether,
pol yet her having a silicone functional group,
silylated acrylic multipolynmer, butyl functional

pol ynmer, and conbi nations thereof; wherein the ranges

of..or 1.c _Rol - e b sndwlusiBLane pol h
O LRE A3 A Eob A HED Uin PRt phncpBl ot poyonr s
15961t Rt BRYechotiveincddal baupsiop teypol pnbadiain.f r om 15% t o

50% for silylated aIIyIic term nated pol yether; from

ég’;{];égﬁgg?sf ;qlg%sga ?_)%gvfapgl i q%mt, E'ﬁJF%f%t"ﬁ gpncﬁlﬁﬁkéroups are selected from
t:h épwg% CUH:%&% ] ?&i@ﬂfle ¥R Hiehd aﬁ&g@f Qéyloxy, ketox1mo amino,

d acfylic nultipolyner;
ffeﬁﬂidE"/axhﬁloifi%]kemxy; d]l;d:n:yﬂ entozy dndhomxtyidsyhereeld but yI
functlonal pol ymer. 17. The curable silicone

IR o e T DB 00 o

oé IIgsrarrs/ nol e. 18. The curable silicone

corrp ¥9on of claim 16 wherein the or ganopol ysi | oxane

has at | east two reactive oups and an organic

pd]flym@rralslelsﬁicbnd c¢mpmiﬁi¢reofgﬂ@gp4 @i(];lﬁgeplg CFEHRC polymer is selected from

2: 4}%: gtlogg i#” et Fﬁﬂﬁtﬁg e]aﬁglrr\éyg{j &9@1%&5%‘1 ?ﬂgurethane silylated

t haty 1Ol f.h%f)n@ pbliReHer A&l c@tgiup,a alhsoiley [factidnal group, a
acr I|c 1unct|ona ynmer, a non-silylated acr

f ugitylited ahdpmnymiated acrszhcr fma:théaalamlyM% 3 §Hyket élil non-silated butyl
pol yner, si | yI at acr pol yner,
an@mﬁ‘il%%a&i’ggm% : e euf abPe s&i}aco

conposi tion of cI a| m 18 wherein the reactive groups .
ar ¢ns eliediedilicone composition of claim 12 wherein the elongation of the silicone

composition, once cured, is at least 150%.

The curable silicone composition of claim 13 wherein the curable silicone composition,

once cured, can be painted without the formation of fish eyes.

The curable silicone composition of claim 4 wherein the curable silicone composition,

once cured, passes a paint adhesion tape test.

A curable silicone composition comprising:

a) from 50% to 95% (by weight based on total polymer weight) organopolysiloxane
polymer;

b) from 1% to 10% by weight silicone functional crosslinker; and

c) an organic polymer or oligomer, wherein the organic polymer or oligomer is

selected from the group consisting of silylated polyurethane, silylated allylic



17.

18.

19.

20.

21.

fromend groups, pendant groups, and conbi nations
thereof. 20. The curable silicone conposition of claim

wasooste42s n the silicone crosslinker is sel ectrdI/i87I05/022782

t he group consisting of oxi2ires, al koxysil anes,
epoxyal kyl al koxysi | anes, am do sil anes, arninosil anes,
enoxysi | anes, tetraethoxysil anes,

nmet hyl tri net hoxysi | ane, vinyltrimethoxysil ane,

gl yci doxypr opyl tri net hoxsi | ane,

vinyl tris-isonr ?@g&ﬁéﬁf hdIp&iBer having a silicone functional group, silylated
nmet hyl tri's-1 sopr openoxysi I ane,

met hy| t adrsliciyaliipbipyerabritpbfinttéora] polymer, and combinations thereof,
nmet hyl tri ssecondar ybut yl am nosi | ane, condensation cure

g?\}vﬁé%%téﬁg B%%g% g{" ngio Rert %{y&%fﬁ]grbé%%d él'%h got&%o%%') are from 15%
c FHB%%)'% ?df%ﬁ%?ed%lﬁﬁéﬂﬁﬁn& RS 1 5YHBI5082 for THog-silyTatddl solyurethane; from
Sl

i cone conposition of claim2 1 wherein the oxinme | )
Cr 9% ko GR%r for sildeled @llylic feroymated polyether; from 15% to 50% silylated allylic

vinyltris-nmethyl ethyl | cet axi,nsi . i :
RS PRt B PR apiv g  licon fnctional
t \rl)ﬁﬂfﬁolﬁf’i-o*yl e 503" RPkRyiSicli HANDNCHRRAs] Adrghc afultipatimier; and from
1 erein the silicone conposition is selected from
t h&%do 60% foositilaied agd oen-silylaied bubi dbctiosd RYSENET. ons,

2-part curabl e conpositions, and conbi nati ons thereof.

24 . Th | ilicone Pt ¢l ai .
whehG F&Faﬁﬁggﬁﬁ$r§2¢°dlﬁﬁgsgﬁ??ng)%g%%ﬁf,nskg grlfeég(%lg dﬁ‘l}b :‘%r#?[tmwé)lysﬂoxane has a
gr QHRcESwEBhi MAhFarigheFoRal0 P06 w 10W0eY stertnelied room

tenperature curing systens. 25. The curable silicone
conposition of claim 16 wherein the conposition

c oHipy ¢usalde aﬂachs@ PQIBPQSHIQEY ofé‘!ﬁai}‘rhl (SWPETEE‘U_ @r%a}pgpgmsﬂ%pe has at least

Igﬁf?? ?%\lgﬁxléee gf%%sggrﬁ%ﬁ?%@%% t(é)ogﬁn&f sALAL H¢in T #ME §8Up consisting of
silylated polyurethane, non-silylated polyurethane, silylated allylic terminated polyether,
a polyether that contains a silicone functional group, a silylated acrylic functional
polymer, a non-silylated acrylic functional polymer, a silylated acrylic functional
polymer, a non-silylated acrylic functional polymer, and mixtures thereof.

The curable silicone composition of claim 18 wherein the reactive groups are selected

from end groups, pendant groups, and combinations thereof.

The curable silicone composition of claim 16 wherein the silicone crosslinker is selected
from the group consisting of oximes, alkoxysilanes, epoxyalkylalkoxysilanes, amido
silanes, aminosilanes, enoxysilanes, tetraethoxysilanes, methyltrimethoxysilane,
vinylirimethoxysilane, glycidoxypropyltrimethoxsilane, vinyliris-isopropenoxysilane,
methyliris-isopropenoxysilane, methyliris-cyclohexylaminosilane, methyltris-

secondarybutylaminosilane, condensation cure catalysts, and combinations thereof.

The curable silicone composition of claim 20 wherein the crosslinker is an oxime

crosslinker.



total weight) catalyst. 27. The curable silicone
conposition of claim26 wherein the catalyst is

W@ edoeo0vrds from t he group consi sting of nmetal seCT/ESWNS/022782

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

carboxylic acids, organoti2anates, platinum conpl exes,
per oxi des, and conbi nations thereof. 28. The curable
silicone conposition of claim27 wherein the catal yst
conprises netal salts of carboxylic acids sel ected
fromthe group consi sting of dibutyltindilaurate

dihut yl t | cet at ﬂ;&ﬁt yht:l b Sslink lected
Jgﬁ%g ast1 R °t° A%Al&#ﬂgi gﬁlr%‘lhe SI I cone et is selecte

Coﬁmlvﬁﬂﬂms%eiﬁbﬁmyﬂ&fomsm t methyhtisdnyeshylethyiketedmosilane, and

organotitanates selected fromthe group consisting of

temralma@@qnsuth%m@ﬁ e, tetra-npropyltitanate,
d| i sopropoxydi (et hoxyacet oacetyl)ti tanat e,

coTb AR ARbRE KrbpbeiPE QA 16 WRPRAEERicone composition i selected
C offp@Stht i @our Eorsisting) oI 71-phe cetabld bempasitiings 2-reongrakle scompositions,
a platinum conpl ex. 31. The curable silicone
c OFfsRsImbIBHIRs tharedfm 27 wherein the catal yst conpri ses
a peroxide.32. The curable silicone conposition of
cl f‘h{{;lgrgblfeléﬁ ctaﬁé c E@éﬁ it BB clhi® 16 30hcr&n D d1P¥rdafbdtloxane is selected
wel g rei nforcenent agents, sem-rei nforC| ng agents,
or fremnihiengtbip rensibiing: of th@Mallyheiringr sistemssind coere temperature curing
conposition of claim 32 wherein the reinforcenent
agBfitemss sel ected fromthe group consisting of
hydr ophobic treated funed silicas, untreated funed
sifhe ﬁrabfyﬁhgﬁ{éopérﬁ pHifeGi BE tcﬂiiﬁdIS ek thé rdafipadbion comprises an
groun clum car bonates, talc, zinc oxides,
pod:;gtmsmplorcahlzmsutzdempeme, sof t acrylic polynmers and
corrbi nations thereof 34 The curable silicone

(jgll(_r%{}l%nsllgcfong comp031 1on o {] 1060%515 &d}gpﬁglﬁénﬁ%n? %{901% to 2% (by

total weight) catalyst.

The curable silicone composition of claim 26 wherein the catalyst is selected from the
group consisting of metal salts of carboxylic acids, organotitanates, platinum complexes,

peroxides, and combinations thereof.

The curable silicone composition of claim 27 wherein the catalyst comprises metal salts
of carboxylic acids selected from the group consisting of dibutyltindilaurate,
dibutyltindiacetate, dimethyltindi-2-ethylbexanoate, and combinations thereof.

The curable silicone composition of claim 27 wherein the catalyst comprises
organotitanates selected from the group consisting of tetrabutyltitanate, tetra-n-
propyltitanate, diisopropoxydi(ethoxyacetoacetyl)titanate, bis(acetylacetonyl)diisopropyl

titanate and combinations thereof.

The curable silicone composition of claim 27 wherein the catalyst comprises a platinum

complex.

The curable silicone composition of claim 27 wherein the catalyst comprises a peroxide.



total weight) adhesion pronoter. 35. The curable
silicone conposition of claim16 wherein the tensile

web@agexsedn, once cured, is at |east 150% 36.Pdes2005/022782

32.

33.

34.

35.

36.

37.

38.

39.

40.

curabl e silicone conpositi@éh of claim35 wherein the
tensile elongation, once cured is at |east 200% 37.
The curabl e silicone conposition of claim36 wherein
the tensile elongation, once cured is at |east 800%
38. The curable silicone conposition of claim 16

WheEdeebita bR &iIRI098 Hotpd b ARIT dlﬁnﬁl@fﬂlﬂ'ﬂe@t&ﬁg)ﬁsing from 3% to 60% (by
pol yur et hane pol yner, wherein the silylate

pdbtaliweighfireinfoicoment dgenidesemigdinfycingagente ey combapations thereof.
reacting a diisocyanate conmpound with a polyol to form

an.i nternediate wherein t Jntermediate isc-sel ected .

i GRS St R STy YRR b BBl s stected
Preae kyeTBrosp caislstng 6f hytraphdbic trbfed RAirgEdElica @ntréfed fumed silicas,
The curabl e silicone conposition of claim38 wherein

i Avdropbabigt precipitgedy paleiam \wirrbenates.oepand ¢aleim eadonates, talc, zine
' havi. - 49, .. Th
c PR PR AR plcR, RABOHE BRI Bt thencot

hydr ol yzabl e group is selected fromthe group
C Mg iratg sitcohOChiapSsitigrOCH2EHR) 15, fupthenBomprising from 0.5% to 2% (by

i sopropenoxy, CH3 C2H5 CH3 / / / 0-N=C 0-N=C O N=C
total weight) adhesion promoter.

The curable silicone composition of claim 16 wherein the tensile elongation, once cured,

is at least 150%.

The curable silicone composition of claim 35 wherein the tensile elongation, once cured

is at least 200%.

The curable silicone composition of claim 36 wherein the tensile elongation, once cured

is at least 800%.

The curable silicone composition of claim 16 wherein the organic polymer is a silylated
polyurethane polymer, wherein the silylated polyurethane polymer is derived by the steps
of

a) reacting a diisocyanate compound with a polyol to form an intermediate, wherein
the intermediate is selected from isocyantates and hydroxyl terminated

polyurethane prepolymers; and
b) silylating the intermediate.

The curable silicone composition of claim 38 wherein intermediate is silylated with an

organo functional silane having one or more hydrolyzable groups.

The curable silicone composition of claim 39 wherein the hydrolyzable group is selected

from the group consisting of (OCH3)3, (OCH,CH3)3, oximo, enoxy, isopropenoxy,



\' \ \ CH5 CH5 CH3 and conbi nati ons thereof. 41. The
curabl e silicone conposition of claim 39 wherein the

wee@anadsbuincti onal silane is of the formul a: ReXUSKH005022782

41.

42.

43.

44,

wherein RL is selected from8the group consisting of
(OCH3) 3 (OCH2CH3) 3, CH3(OCH3) 2, or CH3(OCH2CH3) 2,

ot her hydrol yzabl e groups such as oxi nb substituents,
enoxy, and isopropenoxy; R' is selected fromthe group
consi sting of am no, ureido, nercapto, isocyanato, and
epoxy; and X is Cl to C8. 42. The curable silicone
conposition of claim38 wherein the nol ecul ar wei ght

of the pol yurethane prepol yner internedi ate ranges
fromb5,000 to 50,0 g/ nol . Aé% The cur@lgl e silicone
conposition of clai'rh 38 \IVI’]?’EIZF‘IISt he p/ol yut et hane
prepol yner i nter fedi ate had a NOO.OHatio in the
range from ©-H=f to 30rN5iC an O WS ratiorin the
range from1.4:1\o 3:1. 4A The curabl e silicone
conposi tion of cl &.Hs16 wher éf=fsor gani cCPol yner is a
silylated allylic term nated pol yether; wherein the

si dngl catrbihaiohy tHieceafer m nat ed pol yether is derived

The curable silicone composition of claim 39 wherein the organo functional silane is of

the formula:

R*™—X—Si—R’

wherein

R' is selected from the group comsisting of (OCHjs)s;, (OCH.CHs)s, CH,5(OCH3),, or
CH3(OCH,CHs),, other hydrolyzable groups such as oximo substituents, enoxy, and

isopropenoxy,

R” is selected from the group consisting of amino, ureido, mercapto, isocyanato, and

epoxy; and
Xis Cy to Cs.

The curable silicone composition of claim 38 wherein the molecular weight of the

polyurethane prepolymer intermediate ranges from 5,000 to 50,000 g/mol.

The curable silicone composition of claim 38 wherein the polyurethane prepolymer

intermediate has a NCO:OH ratio in the range from 1.4:1 to 3:1 or an OH:NCO ratio in
the range from 1.4:1 to 3:1.

The curable silicone composition of claim 16 wherein organic polymer is a silylated
allylic terminated polyether; wherein the silylated allylic terminated polyether is derived
from the reaction of a vinyl alkyl terminated polyol with a hydride functional silane.



45.

46.

47.

48.

fromthe reaction of a vinyl alkyl term nated pol yol
with a hydride functional silane.45. The curable

W@ 20002325 conposi tion of claimd44 wherein the PgTUSZTIES/022782

functional silane is selected fromthe group

consi sting of triethoxysilane, trinethoxysilane,

nmet hyl di et hoxysi | ane, net hyl di net hyl sil ane and

conbi nati ons thereof. 46. The curable silicone
conposition of claim 16 wherein the organic polyner is

a -pol yet.her ..havin N i | Q4Bridé functional silane is
qug"ec%?%bgla élléﬁoPFézgﬁlz’oclgﬂ%g)g {}%ﬁﬁﬁﬁ‘bﬁ%rﬁﬁ 3 wher ei n _

t helesichi C ey f umet i gﬁﬁb geonsisting a offy dtristlyoxasilanes i | Givecthoxysilane,
gr o;tﬁ. 48. The curable silicone copposition 3& cl ﬁi m
Aenethddisthpxysidansomethyitimethylsiiage and emBaROS EEPbnal

group has a nol ecul ar wei ght that ranges from2,000 to

> h%oc%rglggﬁi%ne composition of claim 16 wherein the organic polymer is a polyether

having a silicone functional group.

The curable silicone composition of claim 46 wherein the silicone functional group is a

hydrolyzable silane group.

The curable silicone composition of claim 46 wherein the polyether having a silicone

functional group has a molecular weight that ranges from 2,000 to 50,000 g/mole.



