20127137854 AT I 0000 00 0RO OO0 000

<

W

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/137854 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

11 October 2012 (11.10.2012) WIPOIPCT
International Patent Classification: (81)
CO8L 83/14 (2006.01)
International Application Number:

PCT/JP2012/059275

International Filing Date:
28 March 2012 (28.03.2012)

Filing Language: English
Publication Language: English
Priority Data:

2011-083021 4 April 2011 (04.04.2011) JP

Applicant (for all designated States except US): DOW
CORNING TORAY CO., LTD. [JP/JP]; 5-1, Otemachi
1-chome, Chiyoda-ku, Tokyo, 1000004 (JP).

Inventors; and

Inventors/Applicants (for US only): KODAMA, Harumi
[JP/JP]; c/o Dow Corning Toray Co., Ltd., 2-2, Chigu-
sakaigan, Ichihara-shi, Chiba, 2990108 (JP). ONISHI,

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR, KZ,
LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ,UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW,ML, MR, NE, SN, TD, TG).

Masayuki [JP/JP]; ¢/o Dow Corning Toray Co., Ltd., 2-2, Published:

Chigusakaigan, Ichihara-shi, Chiba, 2990108 (JP).

with international search report (Art. 21(3))

(54) Title: ROOM-TEMPERATURE-CURABLE SILICONE RUBBER COMPOSITION

(57) Abstract: A room-temperature-curable silicone rubber composition comprises: (A) an organopolysiloxane having on silicon
atoms in the molecular chain in one molecule at least two specific alkoxysilyl-containing groups; (B) an organopolysiloxane having
on silicon atom in the molecular chain neither a hydroxyl group nor an alkoxy group; (C) an alkoxysilane or its partial hydrolysis
and condensation product; (D) a condensation reaction catalyst; and optionally comprises (E) an adhesion promoter and/or (F) a re -
inforcing filler. The composition cures at room temperature due to contact with atmospheric moisture and exhibits an excellent ad -
hesiveness to substrate in contact with the composition during the cure of the composition.
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DESCRIPTION

ROOM-TEMPERATURE-CURABLE SILICONE RUBBER COMPOSITION

Technical Field

[0001] The present invention relates to a room-temperature-curable silicone rubber
composition that cures at room temperature under the effect of contact with atmospheric
moisture and that exhibits an excellent adhesiveness to substrate in contact with the

composition during the cure of the composition.

Background Art

[0002] Room-temperature-curable silicone rubber compositions, which comprise a
diorganopolysiloxane having on silicon atoms at both molecular chain terminals

trimethoxysilylethyl-containing groups represented by the following formula:
CH;  CHj

———02H4——S|i—_—0—3|i——CzH4—Si(OCH3)3

methyltrimethoxysilane; and an organotitanium compound, cure at room temperature under
the effect of contact with atmospheric moisture {see Japanese Unexamined Patent
Application Publication Nos. (hereinafter referred to as “Kokai’’) S62-207383, S62-212488
and 2007-231172}.

[0003] However, these compositions do not exhibit a satisfactory adhesiveness to
substrate in contact with the compositions during the cure of the compositions.

[0004] It is an object of the present invention to provide a room-temperature-curable
silicone rubber composition that cures at room temperature under the effect of contact with
atmospheric moisture and that exhibits an excellent adhesiveness to substrate in contact

with the composition during the cure of the composition.

Disclosure of Invention

[0005]  The room-temperature-curable silicone rubber composition of the present

invention comprises:

(A) 100 parts by mass of an organopolysiloxane having on silicon atoms in the molecular
chain in one molecule at least two alkoxysilyl-containing groups represented by the

following general formula:
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T1 | T1
_—p3 i— i p3_ap! 2
R el‘,u O7=Si—R¥-SiR"4(OR?)3.q)
R' /p R
wherein each R' is independently selected from monovalent hydrocarbon groups that

do not have an unsaturated aliphatic bond, R? is an alkyl group, each R is

13 5, (199 )}

independently selected from alkylene groups, is an integer from O to 2, and “p” is
an integer from 1 to 50;

(B) 1to 100 parts by mass of an organopolysiloxane having on silicon atom in the
molecular chain neither a hydroxyl group nor an alkoxy group;

(C) 0.5 to 30 parts by mass of an alkoxysilane or its partial hydrolysis and condensation
product, wherein the alkoxysilane is represented by the following general formula:

R*Si(OR’)(4-p)

wherein R* is a monovalent hydrocarbon group, R is an alkyl group, and “b” is 0 or
1; and

(D) 0.1 to 10 parts by mass of a condensation reaction catalyst.

Effects of Invention

[0006] The room-temperature-curable silicone rubber composition of the present
invention cures at room temperature under the effect of contact with atmospheric moisture
and exhibits an excellent adhesiveness for substrate in contact with the composition during

the cure of the composition.

Detailed Description of the Invention

[0007]  Component (A), which is a main component of the present composition, is an
organopolysiloxane having on silicon atoms in the molecular chain in one molecule at least

two alkoxysilyl-containing groups represented by the following general formula:

{s.—o}—a—lﬂ SiR’ (OR )3-a)
0 R1 .

[0008] Each R! in this formula is independently selected from monovalent hydrocarbon
groups that do not have an unsaturated aliphatic bond and can be exemplified by alkyl

groups such as methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, and
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octadecyl; cycloalkyl groups such as cyclopentyl and cyclohexyl; aryl groups such as
phenyl, tolyl, xylyl, and naphthyl; aralkyl groups such as benzyl, phenethyl, and
phenylpropyl; and halogenated alkyl groups such as 3-chloropropyl and 3,3,3-
trifluoropropyl, wherein alkyl, cycloalkyl, and aryl are preferred and the methyl group and
phenyl group are particularly preferred. R? in the preceding formula is an alkyl group and
can be exemplified by methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl,
decyl, and octadecyl and is preferably methyl or ethyl. Each R’ in the preceding formula
is independently selected from alkylene groups and can be exemplified by
methylmethylene, ethylene, methylethylene, propylene, butylene, pentylene, hexylene,
heptylene, and octylene, wherein methylmethylene, ethylene, methylethylene, and

[I7 2]

propylene are preferred. “a” in the preceding formula is an integer from 0 to 2 and is
preferably O or 1. “p” in the preceding formula is an integer from 1 to 50 and is
preferably an integer from 1 to 20, more preferably an integer from 1 to 10, and
particularly preferably an integer from 1 to 5.

[0009]  The alkoxysilyl-containing group can be exemplified by the group represented
by the following formula:

CH;  CHs

——C,Hy—Si—O—Si—C,H,—Si(OCHs)s
| C|3H3 (|3H3
the group represented by the following formula:
CH;  CHj
———C3H6—‘Si——0—'Sli—C2H4—-Si(OCH3)3
c|:H3 | c|:H3
the group represented by the following formula:

CH3 (':H3
—C,H 4——sli-—o——-Sli—C2H4—SiCH3(OCH3)2
CH;  CHj

the group represented by the following formula:
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CH;  CHj

_“C2H4—_S|"'“O—S|"“‘C3H6_SI(OCH3)3
CH;  CHs

the group represented by the following formula:

" CH;  CH,4
"‘—"C3H6"_S'|_O_—SI|_C3H6'-S|(OCH3)3
CH;  CHs
the group represented by the following formula:

CHj (|3H3

—C,H 4-—s|.i——o——sli—06H1Z—Si(OCHs)a

and the group represented by the following formula:

CH3
_C2H4 SI—O C2H4—SI(OCH3)3

[0010]  Silicon atom-bonded groups in the molecular chain of component (A) other than
the above-described alkoxysilyl-containing group can be exemplified by alkyl groups such
as methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, and octadecyl;
cycloalkyl groups such as cyclopentyl and cyclohexyl; alkenyl groups such as vinyl, allyl,
butenyl, pentenyl, hexenyl, and heptenyl; aryl groups such as phenyl, tolyl, xylyl, and
naphthyl; aralkyl groups such as benzyl, phenethyl, and phenylpropyl; and halogenated
alkyl groups such as 3-chloropropyl and 3,3,3-trifluoropropyl, wherein alkyl, cycloalkyl,
alkenyl, and aryl are preferred and methyl, vinyl, and phenyl are particularly preferred.
There are no limitations on the molecular structure of component (A), and the molecular
structure of component (A) can be, for example, straight chain, partially branched straight
chain, branched chain, and cyclic, wherein straight chain, partially branched straight chain,
and branched chain are preferred. The alkoxysilyl-eentaining group may be bonded to

silicon atom at the molecular chain terminals and/or may be bonded to silicon atom within
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the molecular chain. A preferred component (A) is an organopolysiloxane that has a
straight chain molecular structure and that has the previously described alkoxysilyl-
containing groups on silicon atoms at both molecular chain terminals. There are no
limitation on a viscosity at 25°C of component (A), but the viscosity is preferably in the
range from 100 to 1,000,000 mPa-s and particularly preferably is in the range from 100 to
100,000 mPa-s. The resulting silicone rubber exhibits an increased mechanical strength
when the viscosity of component (A) meets or exceeds the lower limit on the indicated
range, while the obtained composition has enhanced handling properties when the upper
limit on the indicated range is not exceeded.

{0011]  The method for producing component (A) can be exemplified by the method
described in Kokai S62-207383 and the method described in Kokai $S62-212488.

[0012]  Component (B) is a component that improves the adhesiveness of the present
composition and is an organopolysiloxane having on silicon atom in the molecular chain
neither a hydroxyl group nor an alkoxy group. The silicon atom-bonded groups in
component (B), excluding the hydroxyl group and alkoxy group, can be exemplified by
alkyl groups such as methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,
and octadecyl; cycloalkyl groups such as cyclopentyl and cyclohexyl; alkenyl groups such
as vinyl, allyl, butenyl, pentenyl, hexenyl, and heptenyl; aryl groups such as phenyl, tolyl,
xylyl, and naphthyl; aralkyl groups such as benzyl, phenethyl, and phenylpropyl; and
halogenated alkyl groups such as 3-chloropropyl and 3,3,3-trifluoropropyl, wherein alkyl,
cycloalkyl, alkenyl, and aryl are preferred and methyl, vinyl, and phenyl are particularly
preferred. There are no limitations on the molecular structure of component (B), and the
molecular structure of component (B) can be exemplified by straight chain, partially
branched straight chain, branched chain, and cyclic, wherein straight chain, partially
branched straight chain, and branched chain are preferred. There are no limitations on a
viscosity at 25°C of component (B), but the viscosity is preferably in the range from 10 to
1,000,000 mPa-s and particularly preferably is in the range from 50 to 100,000 mPa-s.
Bleed out by component (B) from the obtained silicone rubber can be inhibited when the
viscosity of component (B) meets or exceeds the lower limit on the indicated range, while
the handling properties of the obtained composition are improved when the upper limit on
the indicated range is not exceeded. ‘
[0013]  Considered per 100 parts by mass of component (A), a content of component

(B) is in the range from 1 to 100 parts by mass, preferably in the range from 1 to 80 parts
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by mass, more preferably in the range from 1 to 70 parts by mass, and particularly
preferably in the range from 1 to 60 parts by mass. The resulting composition exhibits an
excellent adhesiveness when the content of component (B) meets or exceeds the lower
limit on the indicated range, while bleed out by component (B) from the resulting silicone
rubber can be inhibited when the upper limit on the indicated range is not exceeded. The
content of component (B) is particularly preferably in the range from 15 to 60 parts by
mass per 100 parts by mass of component (A) because this provides an excellent
adhesiveness to organic resins.
[0014]  Component (C) functions as a crosslinking agent for the present composition
and is an alkoxysilane or its partial hydrolysis and condensation product, wherein the
alkoxysilane is represented by the following general formula:

R*Si(OR%)(4-p).
[0015] R* in this formula is a monovalent hydrocarbon group and can be exemplified
by alkyl groups such as methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl,
decyl, and octadecyl; cycloalkyl groups such as cyclopentyl and-cyclohexyl; alkenyl
groups such as vinyl, allyl, butenyl, pentenyl, hexenyl, and heptenyl; aryl groups such as
phenyl, tolyl, xylyl, and naphthyl; aralkyl groups such as benzyl, phenethyl, and
phenylpropyl; and halogenated alkyl groups such as 3-chloropropy! and 3,3,3-
trifluoropropyl, wherein alkyl, cycloalkyl, alkenyl, and aryl are preferred and methyl is
particularly preferred. R in the preceding formula is an alkyl group and can be
exemplified by methyl, ethyl, propyl, butyl, pentyl, and hexyl wherein methyl is preferred.
“b” in the preceding formula is O or 1.
[0016]  Component (C) can be exemplified by trifunctional alkoxysilanes such as
methyltrimethoxysilane, methyltriethoxysilane, ethyltrimethoxysilane, ethyltriethoxysilane,
vinyltrimethoxysilane, and phenyltrimethoxysilane; by tetrafunctional alkoxysilanes such
as tetramethoxysilane and tetraethoxysilane; and by the partial hydrolysis and condensation
products of the preceding. A single alkoxysilane or partial hydrolysis and condensation
product thereof may be used or a mixture of two or more may be used.
[0017] A content of component (C), expressed per 100 parts by mass of component (A),
is in the range from 0.5 to 30 parts by mass, preferably in the range from 0.5 to 20 parts by
mass, more preferably in the range from 0.5 to. 15 parts by mass, and particularly
preferably in the range from 0.5 to 10 parts by mass. When the content of component (C)

meets or exceeds the lower limit on the indicated range, the obtained composition exhibits
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a satisfactory curability and the shelf life of the obtained composition under moisture
exclusion is enhanced. On the other hand, the obtained composition will cure rapidly
under the effect of atmospheric moisture when the upper limit on the indicated range is not
exceeded. _ |

[0018] Component (D) is a condensation reaction catalyst that accelerates crosslinking
in the present composition. Component (D) can be exemplified by tin compounds such as
dimethyltin dineodecanoate and stannous octoate and by titanium compounds such as
tetra(isopropoxy)titanium, tetra(n-butoxy)titanium, tetra(t-butoxy)titanium,
di(isopropoxy)bis(ethyl acetoacetate)titanium, di(isopropoxy)bis(methyl
acetoacetate)titanium, and di(isopropoxy)bis(acetylacetonate)titanium.

[0019] A content of component (D), expressed per 100 parts by mass of component (A),
is in the range from 0.1 to 10 parts by mass and preferably in the range from 0.1 to 6 parts
by mass. The obtained composition will cure rapidly under the effect of atmospheric
moisture when the content of component (D) meets or exceeds the lower limit on the
indicated range, while, on the other hand, the shelf life of the obtained composition is
improved when the upper limit on the indicated range is not exceeded.

[0020]  The present composition preferably comprises (E) an adhesion promoter in
order to improve the adhesiveness for organic resins in contact with the composition
during the cure of the composition. Component (E) can be exemplified by epoxy group-
containing alkoxysilanes such as 3-glycidoxypropyltrimethoxysilane, 3-
glycidoxypropyltriethoxysilane, 3-glycidoxypropylmethyldimethoxysilane, 2-(3,4-
epoxycyclohexyl)ethyltrimethoxysilane, and 4-oxiranylbutyltrimethoxysilane; acrylic
group-contéining alkoxysilanes such as 3-methacryloxypropyltrimethoxysilane, 3-
methacryloxypropyltriethoxysilane, and 3-acryloxypropyltrimethoxysilane; amino group-
containing alkoxysilanes such as 3-aminopropyltrimethoxysilane, 3-
aminopropyltriethoxysilane, N-(2-aminoethyl)-3-aminopropyltrimethoxysilane, and N-
phenyl-3-aminopropyltrimethoxysilane; and reaction mixtures between an epoxy group-
containing alkoxysilane as described above and an amino group-cbntaining alkoxysilane as
described above, wherein reaction mixtures between an epoxy group-containing
alkoxysilane as described above and an amino group-containing alkoxysilane as described
above are particularly preferred. The method for preparing such a reaction mixture

between an epoxy group-containing alkoxysilane and an amino group-containing
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alkoxysilane can be exemplified by the methods described in Japanese Examined Patent
Application Publication Nos. S55-41702 and H07-113083.

[0021] A content of component (E) should be an amount that can impart a satisfactory
adhesiveness by the present composition for organic resin in contact with the composition
during the cure of the composition, but is not otherwise limited. Expressed per 100 parts by
mass of component (A), the content of component (E) is preferably in the range from 0.01
to 10 parts by mass and more preferably in the range from 0.01 to 5 parts by mass. A
thoroughly satisfactory adhesiveness to organic resins is obtained when the content of
component (E) meets or exceeds the lower limit on the indicated range. On the other hand,
the present composition cures rapidly under the effect of contact with atmospheric
moisture when the upper limit on the indicated range is not exceeded.

[0022]  (F) a reinforcing filler is preferably incorporated in the present composition in
order to obtain additional improvements in the adhesiveness. Component (F) can be
exemplified by fumed silica fine powder, precipitated silica fine powder, calcined silica
fine powder, fumed titanium dioxide fine powder, and hydrophobed fine powders provided
by subjecting the surface of the preceding to a surface treatment with, e.g., an organosilane,
a silazane, a siloxane oligomer, and so forth. A content of component (F) is not limited, but
is preferably 0.1 to 50 parts by mass per 100 parts by mass of component (A).

[0023] Insofar as the object of the present invention is not impaired, the present
composition may contain other optional components, for example, a nonreinforcing filler
such as quartz fine powder, calcium carbonate fine powder, diatomaceous earth fine
powder, aluminum hydroxide fine powder, alumina fine powder, magnesium hydroxide
fine powdef, magnesia fine powder, zinc oxide fine powder, zinc carbonate fine powder,
and hydrophobed nonreinforcing fillers provided by subjecting the surface of the preceding
to a surface treatment with, e.g., an organosilane, a silazane, a siloxane oligomer, and so
forth; as well as an organic solvent; an antifungal agent; a flame retardant; a heat stabilizer;
a plasticizer; an agent that imparts thixotropy; a cure accelerator; and a pigment.

[0024]  The present composition can be prepared by mixing components (A), (B), (C),
and (D), the opti.onal .components (E) and (F), and any other optional components to
uniformity while excluding moisture. The composition obtained thereby can be stored
long-term by introducing it into a sealed container while excluding moisture and can cure

rapidly under the effect of contact with atmospheric moisture to form a silicone rubber.
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Examples
[0025]  The room-temperature-curable silicone rubber composition of the present

invention is described in detail by the examples. The viscosity reported in the examples is
the value at 25°C. The adhesiveness of the room-temperature-curable silicone rubber

composition was evaluated using the following method.

[Method for evaluating the adhesiveness of the room-temperature-curable silicone rubber
compositions]
[0026] A bead of the room-temperature-curable silicone rubber composition was
applied on the substrate, e.g., a glass plate, aluminum plate (Al plate), alumite-treated
aluminum plate (alumite-treated Al plate), copper plate, phenolic resin plate, polybutylene
terephthalate (PBT) resin plate, polyphenylene sulfide (PPS) resin plate, and polyethylene
terephthalate (PET) resin plate. This was followed by standing for 7 days at a temperature
of 23 £ 2°C and a humidity of 50 + 5% in order to cure the room-temperature-curable
silicone rubber composition. The resulting silicone rubber was then peeled from the
substrate using a spatula and the percentage of the area of the silicone rubber that
underwent cohesive failure with respect to the area of adhesion by the silicone rubber was
determined (CF ratio). A CF ratio of 100% means that the silicone rubber exhibited an
excellent adhesiveness for the substrate, whilev a CF ratio of 0% means that the silicone
rubber underwent peeling at the interface with the substrate.
[0027]
Component (A-1): a dimethylpolysiloxane having a viscosity of 10,000 mPas and having
on silicon atoms at both molecular chain terminals trimethoxysilylethyl-

containing groups represented by the following formula:

CH3 CH3

—C2H4—-S|i—O—SIi——C2H4—Si(OCH3)3
CHs  CHs

Component (A-2): a dimethylpolysiloxane having a viscosity of 500 mPa-s and having on
silicon atoms at both molecular chain terminals trimethoxysilylethyl-

containing groups represented by the following formula:
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?H3 CH3

"—CzH4‘_S|i—0—"sli—C2H4—Si(OCH3)3
CH;  CHs

Component (B-1): a dimethylpolysiloxane having a viscosity of 500 mPa-s and having
' trimethylsiloxy groups on silicon atoms at both molecular chain
terminals.

Component (B-2): a dimethylpolysiloxane having a viscosity of 100 mPa-s and having
trimethylsiloxy groups on silicon atoms at both molecular chain
terminals.

Component (B-3): a dimethylpolysiloxane having a viscosity of 9,000 mPa-s and having
dimethylvinylsiloxy groups on silicon atoms at both molecular chain
terminals.

Component (B-4): a dimethylpolysiloxane having a viscosity of 40,000 mPa's and having
dimethylvinylsiloxy groups on silicon atoms at both molecular chain
terminals.

Component (B-5): a dimethylpolysiloxane having a viscosity of 400 mPa-s and having
dimethylvinylsiloxy groups on silicon atoms at both molecular chain
terminals.

Component (C-1): methyltrimethoxysilane

Component (D-1): titanium diisopropoxybis(ethyl acetoacetate)

Component (E-1): a reaction mixture provided by reacting 3-
glycidoxypropyltrimethoxysilane and 3-aminopropyltrimethoxysilane
with a 2 : 1 molar ratio.

Component (F-1): fumed silica fine powder having a specific surface area by the BET
method of 130 m%/g and having a surface treated with

hexamethyldisilazane.

[Examples 1 to 12 and Comparative Example 1]
[0028] Room-temperature-curable silicone rubber compositions were prepared by
mixing components (A-1), (B-1), (B-2), (B-3), (B-4), (C-1), (D-1) and (E-1) in the blend

amounts shown in Table 1 to uniformity while excluding moisture. The adhesiveness of
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these room-temperature-curable silicone rubber compositions was evaluated and the results
are given in Table 1.
[0029]
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[Examples 13 to 16 and Comparative Example 2]

[0030]  Room-temperature-curable silicone rubber compositions were prepared by

“mixing components (A-2), (B-1), (C-1), (D-1) and (E-1) in the blend amounts shown in

Table 2 to uniformity while excluding moisture. The adhesiveness of these room-
temperature-curable silicone rubber compositions was evaluated and the results are given

in Table 2.

[0031]
Table 2
Comparative
Examples Example
13 14 15 16 2
component (A-2) 100 100 100 100 100
g % component (B-1) 20 20 20 20 0
= g '
é‘ 2 component (C-1) ) 2 2 2 2
Q -
S \é component (D-1) 2 2 2 ) 2
component (E-1) 0.2 0.5 1 2 0
) glass plate ‘ 100 100 100 100 0
&
§ éa Al plate 100 100 100 100 0
& O alumite-treated Al plate 100 100 100 100 |- 0
g
< | PET resin plate 100 | 100 | 100 | 100 0

[Examples 17 and 18 and Comparative Example 3]

[0032]  Room-temperature-curable silicone rubber compositions were prepared by
mixing components (A-2), (B-1), (C-1), (D-1), (E-1), and (F-1) in the blend amounts
shown in Table 3 to uniformity while excluding moisture. The adhesiveness of these room-
temperature-curable silicone rubber compositions was evaluated and the results are given

in Table 3.
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[0033]
Table 3
Comparative
Examples Example
17 18 3
component (A-2) 100 100 - 100
o 'w| component (B-1) 20 40 0
S ©
& E| component (C-1) 2 2 2
£ 5
g‘ g component (D-1) 2 2 ' 2
<
O & component (E-1) | 0.3 0.3 0.3
component (F-1) 4 4 4
4 copper plate 100 100 80
S
2 &
g <
ﬁ PPS resin plate 100 100 0
Industrial Applicability
[0034] The room-temperature-curable silicone rubber composition of the present

invention, because it cures at room temperature under the effect of contact with
atmospheric moisture and exhibits an excellent adhesiveness for substrate in contact with
the composition during the cure of the composition, is well adapted for use as a sealant for

electrical and electronic components, as an adhesive, and as a moistureproof coating agent.
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CLAIMS

1. A room-temperature-curable silicone rubber composition comprising:
(A) 100 parts by mass of an organopolysiloxane having on silicon atoms in the
molecular chain in one molecule at least two alkoxysilyl-containing groups
5 represented by the following general formula:
R’ R’
—R® S|i—-o Sl»i-—RS—SiR1a(OR2)(3_a)
R'" /p R
wherein each R' is independently sélected from monovalent hydrocarbon groups
that do not have an unsaturated aliphatic bond, R? is an alkyl group, each R® is
independently selected from alkylene groups, “a” is an integer from 0 to 2, and
10 “p” is an integer from 1 to 50;
(B) I to 100 parts by mass of an organopolysiloxane having on silicon atom in the
molecular chain neither a hydroxyl group nor an alkoxy group;
(C) 0.5 to 30 parts by mass of an alkoxysilane or its partial hydrolysis and
condensation product, wherein the alkoxysilane is represented by the following
15 general formula:
R*Si(OR®) (4o
wherein R* is a monovalent hydrocarbon group, R® is an alkyl group, and “b” is 0
or 1;and

(D) 0.1 to 10 parts by mass of a condensation reaction catalyst.

20 2. The room-temperature-curable silicone rubber composition according to claim

1, wherein a viscosity at 25°C of component (A) is 100 to 1,000,000 mPa-s.

3. The room-temperature-curable silicone rubber composition according to claim
1, wherein component (A) is a straight-chain organopolysiloxane having alkoxysilyl-

containing groups on silicon atoms at both molecular chain terminals.

25 4 The room-temperature-curable silicone rubber composition according to claim
1, wherein the alkoxysilyl-containing group in component (A) is a group represented

by the fbllowing formula:
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CH;  CHjs

___CZH4—sl.i——o——Sli——CzH4—Si(OCH3)3
CH3 CHj

The room-temperature-curable silicone rubber composition according to claim

1, wherein a viscosity at 25°C of component (B) is 10 to 1,000,000 mPa-s.

The room-temperature-curable silicone rubber composition according to claim
1, further comprising (E) an adhesion promoter in a quantity of 0.01 to 10 parts by

mass per 100 parts by mass of component (A).

The room-temperature-curable silicone rubber composition according to claim
6, wherein component (E) is at least one adhesion promoter selected from the group
consisting of epoxy group-containing alkoxysilanes, acrylic group-containing
alkoxysilanes, amino group-containing alkoxysilanes, and the reaction mixtures of an

epoxy group-containing alkoxysilane and an amino group-containing alkoxysilane.

The room-temperature-curable silicone rubber composition according to claim
1, further comprising (F) a reinforcing filler in a quantity of 0.1 to 50 parts by mass
per 100 parts by mass of component (A).

The room-temperature-curable silicone rubber composition according to claim
8, wherein component (F) is at least one reinforcing filler selected from the group
consisting of fumed silica fine powder, precipitated silica fine powder, calcined silica

fine powder, and fumed titanium oxide fine powder.
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