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This invention relates to room temperature vulcanizable

(RTV) organopolysiloxane compositions which are readily
vulcanizable with moisture in the air to form rubbery
elastomers and more particularly, to such RTIV compositions
which are vulcanizable into rubbery elastomers having
improved water immersion-resistant and thermoresistant
adhesion to substrates which are otherwise difficult to
bond.

Prior Art

Of prior art room temperature vulcanizable (RTV)
organopolysiloxane compositions, one-part RTV silicone
compositions are well known. These compositions are stored
in the absence of moisture. When it is desired to cure the
composition, the package is opened and the composition is
applied to any desired site whereupon it reacts with
moisture in the air and cures into a rubbery elastomer.

Early RTV organopolysiloxane compositions were
comprised of a silanol-terminated polymer, an acyloxy
crosslinking agent and a tin catalyst. Alkoxy functional
type compositions were then developed. More illustratively,
Nitzsche and Wick USP 3,065,194 discloses a silicone rubber
composition comprising a diorganopolysiloxane having a
silanol end-blocking group, an alkoxy functional cross-
linking agent, and a metal salt of a chelate organometallic
compound serving as a crosslinking catalyst. Other one-part
alkoxy functional RTV compositions include a composition of
a silanol end-blocked diorganopolysiloxane premixed with a



si | anol end- bl ocki ng group, an al koxy functional cross- |inking agent, and
-a metal salt of a chelate organometallic conmpound serving as a crosslinking
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2 crosslinking catalyst as disclosed in Brown et al. USP 3,161,614 and a
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linear siloxane having di- or tri-functional end-blocking
units and a linear siloxane having a chemically non-
functional inert end-blocking unit at one end and a di- or
tri-functional end-blocking unit at another end, a catalyst,
and a crosslinking agent. Brown et al. USP 3,122,522
discloses an organopolysiloxane intermediate containing
cellosolvoxyl blendable with a catalyst. Weyenberg USP
3,175,993 discloses an organopolysiloxane intermediate end
blocked with an alkoxylated silcarbane group together with a
catalyst.

However, the aforementioned catalysts are
disadvantageous in these alkoxy systems, and the titanium
salts disclosed are likely to gel and give rise to an
undesirable viscosity increase during mixing and long-term
storage prior to use. :

As solutions to these problems, Smith and Hamilton USP
3,689,454 and 3,779,986, ﬁeyenberg USP 3,294,739 and
3,334,067, and Clark et al. USP 3,719,635 disclose alkoxy-
curable compositions utilizing titanium ester chelate
catalysts instead of the metal salts of the aforementioned
patents. The titanium chelate catalysts serve to control
gelation and control an undesirable viscosity increase
during mixing and storage for a long term of 1 or 2 years.
More specifically, in conjunction with the one-part type
alkoxy RTV composition, Weyenberg USP 3,294,739 and
3,334,067 disclose titanium chelate catalysts which are
advantageously used to prepare appropriate curable
compositions.

These prioi art RTV organopolysiloxane compositions,
however, have problems in adhesion to aluminum stocks which
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Additionally thermoresistant and water immersion-resistant
adhesion is unsatisfactory. An improvement in these
problems is thus desired.

SUMMARY OF THE INVENTION

An object of the invention is to provide an RTV organo-
polysiloxane composition which cures into a cured product
capable of forming a satisfactory bond to difficult-to-bond
substrates such as surface treated aluminum members, fluoro-
resin coated steel strips and acrylic resin electrodeposited
steel strips while the bond is resistant to heat and water
immersion.

We have found that by blending an organopolysiloxane of
the following general formula (1), a silane of the following
general formula (2), surface treated calcium carbonate, and
a condensation catalyst, there is obtained an RTV organo-
polysiloxane composition of the dealcoholysis one-part type
which cures into a cured product capable of forming a
satisfactory bond to difficult-to-bond substrates such as
surface treated aluminum members, fluoro-resin coated steel
strips and acrylic resin electrodeposited steel strips
without a need for a primer. The cured product maintains a
highly heat-resistant and water immersion-resistant bond.
The composition is shelf stable.

Therefore, the present invention provides a room
temperature vulcanizable (RTV) organopolysiloxane
composition comprising (A) an organopolysiloxane of the
following general formula (1), (B) a silane of the following
general formula (2), (C) calcium carbonate surface treated
with a carboxylic acid having a melting point of at least
100°C, and (D) a condensation catalyst. |
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R' is a methyl, ethyl, propyl, butyl or vinyl group, R®
is a substituted or unsubstituted monovalent hydrocarbon
group, and letter a is equal to 0 or 1.

DETAILED DESCRIPTION OF THE INVENTION

A first component (A) of the RTV organopolysiloxane
composition of the invention is an organopolysiloxane of the
following general formula (1):

R? R! R?
' n . . I n
(R°0),., si-(cnz)d—(s;iO)m-(CHz)d-si-(ow),_, eee (1)
R! '

wherein R' and R?, which may be identical or different, are
selected from substituted or unsubstituted monovalent
hydrocarbon groups, R® is a methyl, ethyl, propyl, butyl or
vinyl group, letter m is a positive integer, d is an integer
of 0 to 10, and n is equal to 0 or 1.

In formula (1), each of R' and R? is a substituted or
unsubstituted monovalent hydrocarbon group, preferably
having 1 to 10 carbon atoms, more preferably 1 to 8 carbon
atoms, for example, alkyl groups such as methyl, ethyl,
propyl, butyl, and hexyl, aryl groups such as phenyl and



Therefore, the present invention provides a roomtenperature vulcanizable
« (RTV) organopol ysil oxane conposition conprising (A) an organopol ysil oxane
of the followi ng general formula (1), (B) a silane of the follow ng general

formula (2), (C) calciumcarbonate surface treated with a carboxylic acid
having a nelting point of at least [err] and (D) a condensation catal yst.
4 [err] [err] [err] and [err] are independently selected from substituted
or unsubstituted nonoval ent hydrocarbep groups, R3 is a methyl, ethyl,

propyl, butyl or vinyl group, letter mis a positive integer, d is an

i nteger of £61yD, l&raXkyd mrospeqsathtas Grimyl]. aﬂﬁyl] betenylR4 beazal net hyl ,
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or ganopol ygakrB¥anNgL6R Mas iddplaceli bjiehd TB(RAN a@BnkSand SfHRNYruys|, | oxane of
the follomﬁnghgggeé ogéﬁrgﬁfi (%}1f1uoropropyl, and cyanoethyl. Of
these, methyl, phenyl, wvinyl, and trifluoropropyl are
preferred. Methyl is most preferred because of the ease of
synthesis of the organopolysiloxane. R? is a substituent
selected from the group consisting of methyl, ethyl, propyl,
butyl and vinyl. _
Letter d is an integer of 0 to 10, preferably equal to
0 or 2 because of the ease of synthesis and the cost of the
organopolysiloxane. ILetter n is equal to 0 or 1. Then the
organopolysiloxane of formula (1) is an organopolysiloxane
having a di- or trifunctional terminal. The organopoly-
siloxane having a difunctional terminal is preferred from
the standpoint of storage.
Letter m representative of a degree of polymerization
is a positive integer, preférably in the range of 50 to
2,000, more preferably 300 to 1,000 from the standpoints of
viscosity and ease of working. The organopolysiloxane of
formula (1) preferably has a viscosity of 50 to 1,000,000

cs, more preferably 5,000 to 100,000 cs at 25°C.
Examples of the organopolysiloxane of formula (1) are
given below by chemical formulae.
Me
(MeQ),— (éliO),—Si—(OMe)a
Me

hfe hfe hﬁe
(lVIeO);—SiO—-(§iO),—-Si-— (OMe),
Me

Yo o
(MeO);—SiO—(?iO),—(?iO)q-Si— (OMe),
Me Ph



[err] wherein [err] and [err], which may be identical or different, are

sel ected from substituted or unsubstituted nonoval ent hydrocarbon groups,
R3 is a nmethyl, ethyl, propyl, butyl or vinyl group, letter mis a positive
integer, dis an integer of 0 to 10, and n is equal to O or 1. In formula
(1), each of [err] and [err] is a substituted or unsubstituted nonoval ent
hydrocar bon group, preferably having ¢ to 10 carbon atoms, nore preferably
1 to 8 carbon atons, f exanpl aljq! groups such as nethyl, ethyl,

propyl, butyl, and hexyl, yl eoupq; such as phenyl and 5 tolyl,
aral kyl groups sQdeOasSiO-ABI0),aSiQ)-ShbiO¥e)d , benzyl and 2-phenyl et hyl, and
substituted ones of these O0up ein sone or all of the hydrogen atons

each attached to a carbon atom afe*fépl aced by hal ogen atons and cyano
groups, such as chloronet hye tBH | uoropropyl, and cyanoethyl. O these,
met hyl, phenyl, vi ,_@Ad &0 ORE: OpWr.@re preferred. Methyl is nost
preferred becaused\}g‘%d)t §6e§%§)‘bf($hg}hﬁeme)6f t he organopol ysil oxane. [err]
is a substituent selected Mem t@H=@Haup consi sting of nethyl, ethyl,
propyl, butyl and vinyl. Letteré\ﬁ is an integer of 0 to 10, preferably

equal to O or 2 because of the [a%e of synthesis and the cost of the
(MeO)s"SlO—(CHz)z“(?iO)p-(CHz)!-Si—(OMe)a

Me
| I\{Ie l\I/Ie l\l/Ie
(Meo)z"’SiO"(CHz)Z*(?iO)p_(CHz)z“Si"(OMe)z
. Me
l\llIe Il’h
Meo)a—Sio-(CHz)z"'(§iO)p—(?iO)q"(CHz)z—Si—(OMe)a
Me Me

Note that Me is methyl, Ph is phenyl, letters p and g
are positive integers, and p (in case of the formulae which
do not show “q”) or the sum of p + g (in case of the
formulae which show “g”) is an integer corresponding to m.

A second component (B) is a silane of the following
general formula (2):

RS
I a
(R'0),_, -Si cee (2)

wherein R' is a methyl, ethyl, propyl, butyl or vinyl group,
R® is a substituted or unsubstituted monovalent hydrocarbon
group, and letter a is equal to 0 or 1.

In formula (2), R' is a methyl, ethyl, propyl, butyl or
vinyl group, and R'O is a hydrolyzable group. R’ is a
substituted or unsubstituted monovalent hydrocarbon group as
defined for R' in formula (1). For the ease of synthesis, R’
is preferably selected from alkyl groups of 1 to 8 carbon
atoms and alkenyl groups of 2 to 10 carbon atoms, typically



organopol ysi | oxane. Letter n is equal to O or 1. Then the
. organopol ysi | oxane of fornmula (1) is an organopol ysil oxane having a di- or
trifunctional term nal. The organopol y- sil oxane having a difunctional
termnal is preferred fromthe standpoint of storage. Letter m
representative of a degree of polynerization is a positive integer,
preferably in the range of 50 to 2,000, nore preferably 300 to 1,000 from
t he standpoints of viscosity and ease7of wor ki ng. The or ganopol ysi | oxane of
formula (1) preferably has a viscosity of 50 to 1,000,000 cs, nore
preferably S0yl ethqqd, 008nyd, adnd ephrdnylExalpkber ok tsheeawadanopbl 9si | oxane
of formul a Ql) are given below by chem cal fornulae. Me [err] 6 M Me Me
Me | I | [err] Note that Me is nethyl, Ph is phenyl, letters p
and q are p03|t|¥bl¢$ﬁﬁiﬁawﬁ eéﬁmpbe§|%fc%ﬁﬁa&ﬁiaﬂﬁeoio?ﬁ{m%ﬁ?\Mﬂ)ch do not
show "q") O&n&medétmmxy&ﬂaﬂeel au@ms&s qﬁeanmtmmaﬂh@@mm show "q") is

an Integer ol £ePRRiyilhe SRESPLANIRRIEIL:{Ble! Syl 2ne of the

triethoxysilane, tetramethoxysilane, tetraethoxysilane,
tetrapropoxysilane, and 3-chloropropyltrimethoxysilane, and
partial hydrolysates of these organic silicon compounds.

The silane (B) is preferably used in an amount of 0.1
to 20 parts, more preferably 0.5 to 5 parts by weight per
100 parts by weight of the organopolysiloxane (A). A
composition containing less than 0.1 part of the silane (B)
on this basis would become short of curing whereas a
composition containing more than 20 part of the silane (B)
would cure into a hard product which loses the sealant
function.

A third component (C) is calcium carbonate which has
been surface treated with a carboxylic acid having a melting
point of at least 100°C, preferably at least 150°C. Better
adhesion is achieved by using calcium carbonate with a mean
particle size of 0.01 to 0.2 pm and/or surface treating the
calcium carbonate with 1 to 2.5% by weight the carboxylic
acid.

~ Preferably calcium carbonate has a mean particle size
of 0.01 to 0.2 ym, more preferably 0.02 to 0.1 uym. Calcium
carbonate particles with a size of less than 0.01 uym tend to
agglomerate whereas particles with a size of more than 0.2
pm would detract from the mechanical properties of rubber.

The type of the surface treating agent is not critical
insofar as it is a carboxylic acid having a melting point of
at least 100°C. Typical treating agents are rhodinic acid,
abietic acid, dehydroabietic acid, and saturated fatty
acids, represented by CH,, , COOH, having a melting point of
at least 100°C. These treating agents may be used alone or
in admixture of two or more. Abietic acid and
dehydroabietic acid are preferred.

The amount of the treating agent is preferably 1 to
2.5%, more preferably 1.8 to 2.3% by weight based on the -



general fornmula (2): [err] wherein [err] is a methyl, ethyl, propyl, butyl
or vinyl group, Rs is a substituted or unsubstituted nonoval ent hydrocarbon
group, and letter ais equal to O or 1. In forrmula (2), [err] is a nethyl,
ethyl, propyl, butyl or vinyl group, and R40 is a hydrol yzable group. [err]
I's a substituted or unsubstituted nonoval ent hydrocarbon group as defined
for [err] in formula (1). For the ease of synthesis, [err] is preferably
sel ected fromal kyl groups of 1 to 8 garbon atons and al kenyl groups of 2
to 10 carbon atons, typically 7 met hyl ethz vinyl, and phenyl. Letter
a is equal cdlOium QBerMPGGEraL¢%QaQb@nnﬁ%e§fot @fﬁ?%ﬁﬂkﬂﬂeaéﬁnFoWﬂwl%.(2)
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Preferably the amount of the carboxylic acid-treated
calcium carbonate blended is 10 to 200 parts, preferably 50
to 100 parts by weight per 100 parts by weight of the organo-
polysiloxane (A). A composition containing less than 10
parts of the calcium carbonate on this basis would flow
readily, leading to working difficulties. A composition
containing more than 200 parts of the calcium carbonate would
be too hard, also leading to working difficulties.

In the composition of the invention, a condensation
catalyst (D) is blended for promoting the curing thereof.
The condensation catalyst used herein may be selected from
those commonly used in this type of composition as a curing
promoter. Exemplary catalysts include metal Lewis acids,
for example, organic tin compounds such as dibutyltin
dimethoxide, dibutyltin diacetate, dibutyltin dioctate,
dibutyltin dilaurate, dimethyltin dimethoxide, and
dimethyltin diacetate, and organic titanium compounds such
as tetrapropyl titanate, tetrabutyl titanate, tetra-2-
ethylhexyl titanate, and dimetoxytitanium diacetonate; amine
compounds such as 3-aminopropyltrimethoxysilane, and salts
thereof, alone or in admixture of two or more.

Usually the condensation catalyst is used in an amount
of less than 10 parts, preferably 0.01 to 5 parts by weight
per 100 parts by weight of the organopolysiloxane (A). More
than 10 parts of the condensation catalyst would induce
cracks and rupture after a durability test. Too less
amounts of the condensation catalyst are undesirable for
practical use because the curing time becomes long.

In addition to the condensation catalyst, the
composition of the invention may contain various other
additives if desired, for example, fillers, pigments,
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composition reacts with water in air at room temperature and
thus cures into a rubbery elastomer.

There has been described an RTV organopolysiloxane
composition which is shelf stable and cures into a cured
product capable of forming a satisfactory bond to difficult-
to-bond substrates such as surface treated aluminum members,
fluoro-resin coated steel strips and acrylic resin
electrodeposited steel strips without a need for primer.

The cured product maintains improved thermoresistant and
water immersion-resistant adhesion. The composition is
applicable to a wide variety of substrates, finding a wide
variety of applications.

EXAMPLE
Examples of the invention are given below by way of

illustration and not by way of limitation. All parts are by
weight and the viscosity is a measurement at 25°C.

Example 1

A universal mixer was charged with 60 parts of a
trimethoxy-terminated dimethylpolysiloxane having a
viscosity of 20,000 centistokes, 50 parts of calcium
carbonate with a particle size of 0.10 ym treated with 2.3%
of dehydroabietic acid (melting point 172°C), 3 parts of
methyltrimethoxysilane, 0.02 part of polypropylene glycol,

0.1 part of dibutyltin dimethoxide, and 1 part of y-amino-

propyltriethoxysilane. The mixture was deaerated and mixed.
An H shaped test specimen was prepared from this sample.



8 cal cium carbonate. Less than 1% of the treating agent woul d be
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In the Corrpﬂsirhéﬂﬂnq;f—tblitﬁiha’d@dl]Ediﬂiihttﬁil@@gsigmiﬁj_‘cérﬂé’l tfafuilaﬂgyt%t (DzjI 'S bl ended
for pronoti . QU] t eqQf .. The .can sation catal.yst use erein my
be sgl ect edgg?%%ltt%gsoe?ng’gmqgél(geﬁ%lés ollﬁes'h:gs Pob so‘?facc 3% ion as a
curing pronBaERPOnFh& Yitdy ¢ Parbigle ssiagclofd8 - hbtah tredtedaciidd, 2f 32

bt o Do A B ) hu e Sy ey Y
i acetate, dibu i n dioctate, . dibu i ,
di met hoxi degré‘ﬁ%%b‘?% neirn 0 aPAcRILk ZPft 2RYBFEBYene i 45U m Qokpounds such

part of dibutyltin dimethoxide, and 1 part of y-aminopropyl-

triethoxysilane. The mixture was deaerated and mixed. An H
.shaped test specimen was prepared from this sample.

Example 3

A universal mixer was charged with 60 parts of a
methyldimethoxy-terminated dimethylpolysiloxane having a
viscosity of 20,000 centistokes, 50 parts of calcium
carbonate with a particle size of 0.10 um treated with 2.3%
of abietic acid, 3 parts of methyltrimethoxysilane, 0.02
part of polypropylene glycol, 0.1 part of dibutyltin

- dimethoxide, and 1 part of y-aminopropyltriethoxysilane.

The mixture was deaerated and mixed. An H shaped test
specimen was prepared from this sample.

Example 4

A universal mixer was charged with 60 parts of a
trimethoxy-terminated dimethylpolysiloxane having a
viscosity of 20,000 centistokes, 25 parts of calcium
carbonate with a particle size of 0.10 um treated with 2.3%
of rhodinic acid, 25 parts of calcium carbonate with a
particle size of 0.10 pym treated with 2.3% of abietic acid,
3 parts of methyltrimethoxysilane, 0.02 part of poly-
propylene glycol, 0.5 part of tetrabutoxytitanate, and 1

part of y-aminopropyltriethoxysilane. The mixture was

deaerated and mixed. An H shaped test specimen was prepared
from this sample.



as tetrapropyl titanate, tetrabutyl titanate, tetra-2- ethylhexyl titanate,
and di net oxytitani um di acetonate; am ne conpounds such as :

3-am nopropyl tri met hoxysil ane, and salts thereof, alone or in adm xture of
two or nore. Usually the condensation catalyst is used in an anount

than 10 par

of

| ess

ts, preferably 0.01 to 5 parts by weight per 100 parts by wei ght
of the organopol ysil oxane (A). Mre than 10 parts of the condensati

on
catal yst woul d i nduce cracks and ruptlk¥e after a durability test. Too |ess
anounts of the condensation catal yst are undesirable for practical use
because theggampleg 5i me becones long. In addition to the condensation

catal yst, t
additives i
dyestuffs,

retardants
in conventi

he conposjtion of t he i nvention na¥6c0€éaln various ot he

f desh riiverSRleRIXBT &2 (Fhazged i $PATts O g,
telcKl dnee g imeithoey s Dy -t@gainatedndisediy ipcdyenisxahé ane

on nmount.s I ns

r

fngrg iﬂ%%%&&g' oRUEG!Gyo B2 E&%%gseskégnﬂmﬁpm%@nta are added

j ects of he, I nvention are not

i npeded. ThEaFﬂﬁ/Qﬁgﬁ%%ﬂiﬁﬂygﬁFB?%ﬁﬁF(ﬂiﬁﬁoélPFBﬁlﬁ%et§ﬁ¥q RFeftP8nHRs st or ed
in the absesgeatdd weitdr .2.08 ufeabideipaiidge3i pappensfl to expose the

£b@-Ghdc1R/34000,  Bo05 PRASIdY Po1BREDFINS NyRkR, bryal T at

conposition
room t enper

part of dibutyltin dimethoxide, and 1 part of y-

aminopropyltriethoxysilane. The mixture was deaerated and

mixed. An H shaped test specimen was prepared from this
sample.

G
(CH,0),Si-C,H,—( SIiO)m-CHZCHz-Si (OCH,),
CH,

(m is a number such that the viscosity of the compound is

20,000 centistokes at 25°C.)

Comparative Example 1

A universal mixer was charged with 60 parts of a
trimethoxy-terminated dimethylpolysiloxane having a
viscosity of 20,000 centistokes, 50 parts of calcium
carbonate with a particle size of 0.10 pm treated with 2.3%
of stearic acid (melting point 72°C), 3 parts of methyl-
trimethoxysilane, 0.02 part of polypropylene glycol, 0.1

part of dibutyltin dimethoxide, and 1 part of y-aminopropyl-

triethoxysilane. The mixture was deaerated and mixed. An H

shaped test specimen was prepared from this sample.

Comparative Example 2

A universal mixer was charded with 60 parts of a
methyldimethoxy-terminated dimethylpolysiloxane having a
viscosity of 20,000 centistokes, 50 parts of calcium
carbonate with a particle size of 0.10 pm treated with 2.3%
of a treating agent in the form of a 6/4 (weight ratio)
mixture of stearic acid and oleic acid (melting point 16°C)

’



thus cures into a rubbery el astoner. There has been described an RTV

or ganopol ysi | oxane conposition which is shelf stable and cures into a cured
product capable of formng a satisfactory bond to difficult- to-bond
substrates such as surface treated al um num nenbers, fluoro-resin coated
steel strips and acrylic resin electrodeposited steel strips w thout a need
for primer. The cured product maintains inproved thernoresistant and water

| mrer si on-resi stant adhesion. The cogposition is applicable to a wide
variety of substrates, finding a wide variety of applications. EXAMPLE
Exanpl es of3 tga tisnv€niné Oy bt ingithexybel ane pyo vepy pafrti bifupdlgti on and not by
way of lim | ts | agg i

neasurenentgtgcltdy% %[%88{ 0alrepu‘.i%l)(:v\el'sg(rffsg'fjt3 r%&wgﬁggﬂggwﬁh&éo parts
of atri netﬂmbwdfewnammmtabymhytpokymlmeaneThavmmgtwrmmm& ty of

20, 000 centistokes, 50 parts of calciumcarbonate with a particle size of
0.10 [err] deasnatedniend Rizefof ARy GhaRBretest SNIFimes) WRRgPERRaRed err], 3

parts of netihon tedieishawysl | ane, 0.02 part of pol ypropylene glycol, 0.1
part of dibutyltin dinmethoxide, and 1 part of y-am no-

propyltrlethoxy5|lane The m xture was deaerated and m xed. An H shaped
test speci nge epnFxampleodn t hi s sanpl e.

A universal mixer was charged with 60 parts of a
trimethoxy-terminated dimethylpolysiloxane having a
viscosity of 50,000 centistokes, 50 parts of calcium
carbonate with a particle size of 0.10 um treated with 2.3%
of stearic acid, 3 parts of methyltrimethoxysilane, 0.02
part of polypropylene glycol, 0.1 part of dibutyltin

dimethoxide, and 1 part of y-aminopropyltriethoxysilane.

The mixture was deaerated and mixed. An H shaped test
specimen was prepared from this sample.

Comparative Example 4
A universal mixer was charged with 60 parts of o,w-

dihydrodimethylpolysiloxane having a viscosity of 20,000
centistokes, 50 parts of calcium carbonate with a particle
size of 0.10 pym treated with 2.3% of rhodinic acid, 7 parts
of methyltrimethoxysilane, 0.02 part of polypropylene

glycol, 0.1 part of dibutyltin dimethoxide, and 1 part of y-

aminopropyltriethoxysilane. The mixture was deaerated and

mixed. An H shaped test specimen was prepared from this
sample.

The RTV organopolysiloxane compositions of Examples 1-5
and Comparative Examples 1-4 were subject to a bond strength
test after aging and after water immersion. The aging test
included aging at 20°C for 14 days and subsequent aging at
30°C for 14 days. The water immersion test included the
aging test and immersion in water at 50°C for 28 days or
immersion in water at 100°C for 28 days. The bond strength
test was a tensile bond strength test as prescribed in JIS A



10 Exanple 2 A universal mxer was charged with 60 parts of a

tri met hoxy-term nated di net hyl pol ysi | oxane having a viscosity of 50, 000
centistokes, 50 parts of calciumcarbonate with a particle size of 0.10 pm
treated with 2. 3% of abietic acid (nelting point [err] 2 parts of nethyl-
trimethoxysilane, 0.02 part of polypropylene glycol, 0.1 part of dibutyltin
di net hoxi de, and 1 part of y-am nopropyl- triethoxysilane. The m xture was
deaerated and m xed. An H shaped testyzspeci nen was prepared fromthis

sanpl e. Exanple 3 A universal mxer was charged wwth 60 parts of a

met hyl di neA&Ryandr weethtePstirasenyPhof 1Al Glase - hdl$ My Wiudeosity of

20, 000 centrisbebesesb dited @letdl Stripsardnanateyid heespailieekgosi ze of
0.10 [err] %reatgd Wi he%.%).of abietic acid, 3 parts of

met hyl tri 8>§§ ??aﬁ? . ]‘Sgr’t of pol ypropyl ene glycol, 0.1 part of

di butyl tin di neExeridatiemdil gher teokiye dpentbiespywvasi sadXysi | ane. The

m xture was,jdeaeh gt Sgséf@ixga #8@ £A9) ks haRe GdieshiaPRS! é“(?]: Wt cRbRPar ed
fromthis sanpl e.” Exanpl e A universal_ m xer was charged with 60 parts of
a tri Mot hof. CORRFRES bR LIRS IRF SUPy SERLIMAAEEFIAY- o BF SO of 20, 000
centi st okedur2bipactys the csitiativeanlfoant ehavtdstawpar vishallsi ze of 0. 10
[err] treatQd dil.2- BfB results are shown in Tables 1 to 3.

Table 1
Initial test results (aging 20°C/14 days — 30°C/14 days)
Test item tensile bond strength
(proportion of cohesive failure of sealing material, %)
Substrate Float glass | JIS aluminum | Fluororesin Acryl
electrodeposit
Example 1 100 100 100 100
2 100 100 100 100
3 100 100 100 100
4 100 100 100 100
5 100 100 100 100
Comparative| 1 100 100 100 100
Example 2° 100 100 100 100
3 100 100 - 100 100
4 100 100 100 100




of rhodinic acid, 25 parts of calciumcarbonate with a particle size of
0.10 [err] treated with 2.3% of abietic acid, 3 parts of

met hyl tri net hoxysil ane, 0.02 part of poly- propylene glycol, 0.5 part of
tetrabutoxytitanate, and 1 part of y-am nopropyltriethoxysilane. The

m xture was deaerated and m xed. An H shaped test speci nen was prepared
fromthis sanple. Exanple 5 A universal m xer was charged with 60 parts
of a ethylene trimethoxysilyl-term ngyed di methyl pol ysil oxane having a
viscosity of 20,000 centistokes shown hel ow, 43 parts of cal cium carbonate
with a particle size of 0.06 pmtrea?%%l—ew—th 2.3% of abietic acid, 3 parts
of tetrametqlggx%L.Lmeaf@ro&t@ar;mg;sﬁgl ypropyl ene glycol, 0.1 part of

di butyl tin di net hoxi d_ 1 - |t | ane. Th
it ul o vad U RS oA o e 3@35%5¢8£15§e%§iv532§ar ed

fromthis: a]lglc ‘[C‘II] \lrlla a TILITIUCI auL,n trat LTIFVTSUUSITy of ”F
compound i §89 3660 centl st okes, at ;; éfg%lﬁtﬁ? i A, iniyer sal
mi xer was bharged wth- dﬂr‘?PEFJ':L“n? $i¥8, addurs of sealy matena
di net hyl po Sylgj;q.x@kane h ﬂ:ﬂ}taglass JIS alum;.num Fluorores:.n Acryl
electrodeposit
Example 1 100 100 100 100
2 100 100 100 100
3 100 100 100 100
4 100 100 100 100
5 100 100 100 100
Comparative| 1 100 80 40
Example 2 100 50 0
3 100 60 0
4 100 100 100 100
Table 3

Test results after water immersion

(aging 20°C/14 days —> 30°C/14 days — water immersion 100°C/28 days)

Test item tensile bond strength

(proportion of cohesive failure of sealing material, %)

Substrate Float glass |JIS aluminum | Fluororesin Acryl
electrodeposit

Example 1 100 100 100 100

2 100 100 100 100

3 100 100 100 100

4 100 100 100 100

5 100 100 100 100

Comparative| 1 100 80 60 80

Example 2 100 50 40 30

3 100 70 50 50

4 80 80 50 50

It is evident from Tables 1 to 3 that the RTV organo-
polysiloxane compositions of the invention (Examples 1 to 5)
cure into products which establish a firm bond to difficult-

to-bond substrates which bond is durably resistant to heat
and water immersion.



vi scosity of 20,000 centistokes, 50 parts of cal ciumcarbonate wth a
+particle size of 0.10 [err] treated with 2.3% of stearic acid (nelting
point [err], 3 parts of methyl- trinmethoxysilane, 0.02 part of

pol ypropyl ene glycol, 0.1 part of dibutyltin dinethoxide, and 1 part of
y-am nopropyl - triethoxysilane. The m xture was deaerated and m xed. An H
shaped test specinen was prepared fromthis sanple. Conparative Exanple 2 A
uni versal m xer was charged with 60 parts of a nethyl di net hoxy-tern nated

di met hyl pol ysi | oxane having a vi scosi of 20,000 centistokes, 50 parts of

cal cium car bona;‘,ﬁip%; & i‘*ﬁ’reﬁ‘itghﬁ, ﬁg%aﬁg%?je]sgrggh&r fx"i‘tv%jaé"’ijTtsh 2.3% of a

treating agent 1In ormo ratio) mxture of stearic acid
and ol ei c REPACLEEY (FONFINGIRE ForPe a preferyegyppiodiment, other
met hyl tri nebRosysohanend hddd fRaatichs PRI Heicopyl eppateicao tBosepart of
dibutyl ti n gl piRoxt dgye and 1 Barie of n e AAORRARKELEL St iRy Ghleane.  The
m xture wa$ deaerated and m'xed. AR i?é%aped t'est speci men was prepared
fromthis davghtiororglarke ihiaieRdnp? etlle Aldwsiaasive nemeodimentshar ged wit h
60 parts ofhud bei IBt&EPBedcy WikALRdLRS MBI IpAiS hRYaSCpR\YMEna Vi scosity
of 50, 000 centlatgkef . 50 parts of calcium

appended claims.



carbonate with a particle size of 0.10 pmtreated with 2. 3% of stearic
;aci d, S—parts—of —methyttri net hoxysil ane, 0.02 part of polypropylene gl ycol

0.1 par i met hoxi de, and 1 part of
y- anlnoﬂl H “ NH HAH | ane. The mi xture was deaerated and m xed. An H
shaped teste specmmen was .prepared fromthis sanple. Conparative Exanple 4 A

uni versal m xer was charged with 60 parts of [err]
di hydr odi met hyl pol ysi | oxane havi ng a yg scosity of 2&%@"'@%“@% 50
parts of calciumcarbonate with a particle size of |0. 10 RERLACEDreatefl with
2.3% of rhodpRrgsacid, 7 parts of nethyltrinmethoxysilane, 0.02 part of

pol ypropyl ene glycol, 0.1 part of dibutyltin dinethoxide, and 1 part of y-
am nopropyl tri et hoxysilane. The m xture was deaerated and m xed. An H
shaped test lspechneeomasenpespinge Vnieanidableawpgenopbby Rilvxane

or ganopol ysihxa8et FHMAUHgridRag0f Exanples 1-5 and Conparative Exanples
1-4 were subject to a stren%th test after aglng and after water
i mersion. The aéﬁhgaPe%quqRHQ%ﬁ dHagrng ot §her fPLABriag dRBACadnd

subsequent &grmglat ({err] for 14 days. The water imersion test included
the aging test and imersion in water at [err] for 28 days or inmmersion in
water at [err] for 28 days. The bond strength test was a tensile bond

strength test as presgpibed in &S A R?
1" | | "
(R°0),_, Si-(CHz)d—(SliO)m-(CHz)d—Si—(ORa)3_n e (1)
Rl

wherein R' and R’ are independently selected from substituted
or unsubstituted monovalent hydrocarbon groups, R?® is
selected from the group consisting of methyl, ethyl, propyl,
butyl and vinyl, letter m is a positive integer, d is an

integer of 0 to 10, and n is equal to 0 or 1,

(B) a silane of the following general formula (2):

R5

(R'0),_, -Si ees (2)
wherein R' is selected from the group consisting of methyl,
ethyl, propyl, butyl and vinyl, R’ is a substituted or
unsubstituted monovalent hydrocarbon group, and letter a is
equal to 0 or 1,

(C) calcium carbonate surface treated with a carboxylic
acid having a melting point of at least 100°C, and

(D) a condensation catalyst.

2. The composition of claim 1 wherein the calcium
. carbonate has a mean particle size of 0.01 to 0.2 um.

3. The composition of claim 1 wherein the calcium
carbonate has been surface treated with 1 to 2.5% by weight
based on the calcium carbonate of a carboxylic acid having a
melting point of at least 100°C.

This Sheet Has Been RTIlaced
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13 5758 and used substrates of float glass, JI'S alum num fluoro-resin

~ coated steel strips, and acrylic resin electro- deposited steel strips.
Examni naty nllmm“lﬂmj“lae bond test was nade by visually observing the
failure H“l“ﬂ proportion of cohesive failure of the sealing

material . *Asctd tMe 8urability, the situation after the test was visually

observed. The results are shown in Tables 1 to 3. Table 1 Initial test

results (aging [err]/14 days - [err]/;}34 days) Test item

tensile bond strength (proportion of cohesive failure of sealing material,

% Substrat ¢. The Fdomgdosgltdes of | Qainu Rerekh ubthereatboxylicAac yd

(ﬂ)gc;rOdepoﬁ%%i@(aim&eﬁtifgogaoint of ]aqpfﬁgst 100°é0:9n 1%%npément itggois

100 abigqigir acid and/oxpgehydroabiggdc acid. 100 100
100 5 100 100 100 100 Conparative 1
100 : 100 ..100 . 100 Exa e 2 . 100
100 5. 10'6he composxtlfaoo§ claim 1lodv%ere1nrr€{xe 16%ndensat10n 100
100 4 ¢abalyst is a pe@al Lewis acih0 100

This Sheet Has Been Reilaced
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14 Table 2 Test results after water inmmersion (aging [err]/14 days -
[err]/ 14 days - water imersion [err]/28 days) Test item
tensile bond strength (proportion of cohesive failure of sealing material,

% Substrate Float glass JI'S alum num Fluororesin Acryl
el ectrodeposit Exanpl e 1 100 100 100

100 2 100 100 100 100 3 100
100 100 100 4 18 100 100 100
100 5 100 RTV UXGANOPOLYSILOKANE COMPOSITIONS Conparative 1
100 80 40 0 Exanpl e 2 100
50 0 0 3 60 0
0 4 100 100 ABIHAACT 100 Table 3 Test

results after water inmmersion (aging [err]/14 days - [err]/14 days - water

| mer si on [err]/%ﬁedﬁﬂié%gfgﬁ grlo 20 RIV or anogo%g51lo£ i l'e bond

strength (proportion esi.ve ure o ' n terira %, Substrate
Fl oat gIassCOEPSSthﬂ?rﬁﬁﬂpqﬂﬁkﬁﬂoKéélﬁ terml“alAErQF ePECEF HMsddionagx anpl e
1 100 organopolysilékane, (B) anl@fkoxysilane, (&§Oc&lcium 100

igg car%ggate surface_fy@gt%d with Qigﬁrboxylic ac%gchaving a 100

melting point of at least 100°C, and (D) a condensation
catalyst. The composition cures into a cured product
capable of forming a durably thermoresistant and water
immersion-resistant bond to substrates such as surface
treated aluminum members, fluoro-resin coated steel strips
and acrylic resin electrodeposited steel strips.



100 100 100 5 100

1H“|“| |l|||l “l“ “'lﬁﬂﬂl Ex %PEACEMEWSW r%'ov\e—tu SHEET H SEEN : 430

50 REPLAC
09MARO199? its fevi dent from Tabl es 1 to 3 that t he
RTV or gano- poI yS| | o
cure into products

e conpositiorsjak the i
' [ estaplis afirmbondgn?‘ﬁ an
substrat es weLaiMBonlfl. i s durablyv residtant to h te s| on
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15 While the invention has been described in what is presently considered
to be a preferred enbodi nent, other variations and nodifications wll
becone apparént t#& Fﬁ@@et%quaet@ruenwﬂeaauable orgamdpenged.loikhgeef or e,

t hat 't he i nvebinpositdén Qﬁar&pﬁ”ﬂstlg to the illustrative enbodi nents, but be

interpreted withi he fuI |r|t scope of the appended cl ai ns. 1.
A room t enper at ur uf‘ﬁa‘ﬁ’f g‘i’?ﬁfBBFy f| hanfeldoniosi gesaradnpri sing

formula (1):

80

R?, R' R
I I {"
(R*0),_, Sl—(CHz)d—(SIJ.O)m-(CHz)d—Si—(0R3)3_n cee (1)
R! |

wherein R' and R’ are independently selected from substituted

or unsubstituted monovalent hydrocarbon groups, R} is
selected from the group consisting of methyl, ethyl propyl,
butyl and vinyl, letter m is a positive iriteger, d is an
integer of 0 to 10, and n is equal to 0 or 1,

(B) a silane of the following general formula (2),
used in an amount of 0.1 to 20 parts

RS

a

|
(R'0),_, -Si cee (2)
wherein R* is selected from the group consisting of meth-yl, éthyl, propyl, butyl and
vinyl, R® is a substituted or unsubstituted monovalent hydrocarbon group, and letter
aisequaltoOor 1,

(C) calcium carbonate surface treated with 1 to 2.5 % by weight of the
carboxylic acid and having a melting pointing of at least 100°C wherein the
carboxylic acid-treated calcium carbonate is in the range of 10 to 200 parts

2. The composition of claim 1 wherein the calcium carbonate has a mean particle
size of 0.01 to 0.2 um.

3. The composition of claim 1 wherein the calcium carbonate has been surface

treated with 1 to 2.5 % by weight based .on the calcium carbonate of a
carboxylic acid having a melti_ng point of at least 100°C.

1
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(A) 100 parts by anopol ysi | oxane of the follow ng general
formula (1): Bﬁﬂ[ﬂ““ﬂ%ﬂl rr] are independently sel ected from _
substituted or - val ent hydr s sejaect ed
from t h& group COI’ISI sting of methyl, ethyl, 9 ?OQ a@zg etter
mis a positive integer, d is an integer of , and n qual 0 or

1, (B) .0.1 to 20 parts by weight of a silane of the foll ow ng general
formula (2): [erq4] § eradm temperature vulcanizable organopolysiloxafa)
wherein [err] daém factsd é&ﬁi?fs*l%ggr oup consi sting of nethyl, ethyl,
propyl, butyl an |nyI é{err substituted or unsubstituted nonoval ent
hydr ocar bon” group, ‘@d 4% pacts by é’&&apttBanBr°£9a(‘@°195%é02®08pafts by
wei ght of cal a-jheﬂmrltmnatge gewefraqe foreatad (myth 1 to 2. 5% by wei ght based
on the cal cium carbonate of a carboxylic acid having a rrelti ng pointing of
at least [err]. REPLACEMENIT SHEET 14 JUL 1999 17 2. The conposition of

claim 1 wherein the cal ci Ufrcar bonatfe R
(R’O),_,.Si-(CH,)d—(s'iO).,-(CH,)d—si(OR’),_,, ce. (1)
_ I8

wherein R' and R’ are independently selected from
substituted or unsubstituted monovalent hydrocarbon

groups, R' is selected from the group consisting of
methyl,-ethyl, propyl, butyl and vinyl, letter m is a
positive integer, 4 is an integer of 0 to 10, and n is
equal to 0 or 1,

(B) 0.1 to 20 parts by weight of a silane of the

following general formula (2):

R’
. (R‘O).,_,—Sli eee (2)
wherein R' is selected from the group consisting of
methyl, ethyl, propyl, butyl and vinyl, R’ is a
substituted or unsubstituted monovalent hydrocarbon
group, and letter a is equal to 0 or 1,

(C) 10 to 200 parts by weight of calcium carbonate
surface treated with 1 to 2.5% by weight based on the
calcium carbonate of a carboxylic acid having a melting
pointing of at least 100°C.”
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has a nmean p to [err]. 3. The conposition of claim1

V\/nerelnthec ing a melting point of at least [err] in
conponent (C) mm:"aﬂ ﬂ nd/ or dehydroabietic acid. 4. The
conposi-ti en of € " the condensatlon catalyst is a netal Lew s

aci d. REPLACEIVENT SHEET

2. The composition of claim 1 wherein the calcium carbonate
has a mean particle size of 0.01 to 0.2um.

3. The composition of claim 1 wherein the carboxylic acid
having a melting point of at least 100°C in component (C) is
abietic acid and/or dehydroabietic acid.

4, The composition of claim 1 wherein the condensation
catalyst is a metal Lewis .acid.
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