;TI TLE OF THE | NVENTI ON Or ganopol ysi | oxane Conposition, Surface
Treating Agent, and Silicone Rubber Article™gust™s
BACKGROUND OF THE | NVENTION 10 Field of the Invention Thi s

i nvention relates to an organopol ysil oxane conposition capabl e of
formng a matte, abrasion resistant coating on silicone rubber, a
surface treating agent conprising the sane, and a silicon rubber

article having 15 such a coating on silicone rubber. Prior Art
In general, silicone rubber natgﬂﬂ@ﬂéﬁﬁéﬁﬁﬁaIQXEQE%gﬁ surface and | ack a
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they can be used in applications where design features are o

i mpor t ance. Most sur faR®E ild&onsg REGER s AREEH? or such a purpose
are curabl®e silicone conpositions because they firmy adhere to rubber
substrates. To give a matte finish to cured 25 coatings of silicone
conpositions, |arge anounts of I norgani ¢ powder such as silica,

di at omaceous earth, cal cium carbonate and al um na nust be added. The

I nor gani ¢ powder when added in | arge amobunts, however, adversely
affects the physi cal properties of cured coatings and acdhesion thereof
30 to rubber substrates. The @@&5&588§E+9%s—ﬁﬁéiﬁﬂﬁﬁilgﬂ- substantially
reduced inpabrashgnokeshst fiednt S0, when the curable silicone
conposi tions have | ow viscosity or contain solvents, the inorganic

powder tends to seffbig aRYention relates to an organopolysiloxane
composition capable of forming a matte, abrasion resistant
coating on silicone rubber, a surface treating agent
comprising the same, and a silicon rubber article having
15 such a coating on silicone rubber.

Prior Art

In general, silicone rubber materials have a glossy

surface and lack a high-quality appearance. They must be
20 surface treated for matting before they can be used in
applications where design features are of importance.

Most surface treating agents used for such a purpose
are curable silicone compositions because they firmly adhere
to rubber substrates. To give a matte finish to cured

25 coatings of silicone compositions, large amounts of
inorganic powder such as silica, diatomaceous earth, calcium
carbonate and alumina must be added. The inorganic powder
when added in large amounts, however, adversely affects the
physical properties of cured coatings and adhesion thereof

30 to rubber substragtes. The cured coatings are thus
substantially reduced in abrasion resistance. Also, when
the curable silicone compositions have low viscosity or
contain solvents, the inorganic powder tends to settle and.
coalesce. It is difficult to disperse the once coalesced

35 powder again. A

Other than the inorganic poéder, polymethylsilsesqui-
oxane powder is also known as a matte-finishing additive as



coalesce. It is difficult to disperse the once coal esced 35 powder again.

O her than the inorgani c powder, polynethylsilsesqui- oxane powder is
al so known as a matte-finishing additive as

- 2- di scl osed in Japanese Patent Application Kokai (JP-A) No.
161468/ 1992 and Japanese Patent Publication (JP-B) No. 22189/ 1992.

Silicone conpgsitjons, havin ol ynet hyl - Silsesqui oxan owder added
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rubber. | ect onTs cone
rubber article halvenytaitomedyg of the organopoly- 20 siloxane conposition
on silicopg rubber. W have found that by addi ng a pol ycarbonate

resin powder having a nean_particle size of up to 50 [err]mto an

addi tion reaction curing type dﬂ%ﬂﬁg§6ﬁ¥éﬁEgkéﬁggggﬁggsition
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each attached'tg a silicon afomin a nglec l% of . jallomﬁn%bgverage
conposi ti onal SAEPXARE; composition capablepol, fppRing &R G gjificone rubber ™
(1) surface a cured coating which imparts a matte finish, an

15 expedient design appearance and abrasion resistance.
Another object of the invention is to provide a surface
treating agent which is effectively applicable to silicone
rubber. A further object of the invention is to provide a
silicone rubber article having a coating of the organopoly-

20 siloxane composition on silicone rubber.

We have found that by adding a polycarbonate resin
powder having a mean particle size of up to 50 pym to an
addition reaction curing type organopolysiloxane composition
comprising an organopolysiloxane having at least two alkenyl

25 groups each attached to a silicon atom in a molecule of the
following average compositional formula:

1.2 .
R 4R 1510 4-a-p)/2 eee (1)

30 wherein R1 is a substituted or unsubstituted monovalent

hydrocarbon group free of an aliphatic unsaturated bond, R’

is an alkenyl group, letters a and b are positive numbers
satisfying 1.6 = a = 2.0, 0.001 =b = 0.5, and 1.9 = a + b =
2.1, an organohydrogenpolysiloxane having at least two

35 hydrogen atoms each attached to a silicon atom in a molecule
of the following average compositional formula: '



.30 wherein Rerr] is a substituted or unsubstituted nonoval ent

hydr ocarbon group free of an aliphatic unsaturated bond, R err] IS an
al kenyl group, letters a and b are positf¥e nunbers satisfying 1.6
[err] a [err] 2.0, 0.001 [err] b [err] 0.5, and 1.9 [err] a + b [err]

2.1, an organohydrogenpol ysi |l oxane having at |east two 35 hydrogen atons

each attached to a S|I|Qpn atomin a nol ecule of the follomﬁng aver age
conposi tional formula;: R cHaS10(4 c_qy/2 (2) - 3-
Rlerr]Herr]Sierr] ... (2) wwmu1mew]|sa
substituted or unsubstjtuted nonoval ent hydr ocarbon group free of an

al i phati c unseheretred’bdsda Subseitetsd mnhsybstétpbed thorovalessr s
satisfying 0.8 [err] c [err] 2, 0.01 r 1, ang 0.%; [err] c
+ d [err] 2.5hY@FRFaRAHtITANR freecﬁfaﬁ?s%llﬁdﬁ§%§|99 GhiSARed Repd.

or ganopol yssi | Qé@ﬂ@rs c ARDsire Ppostapasdl rumibefOradtigying 8i8i canes rybber
surface rasion resi nt.cured, coa g tte 10
finish and an eggeal e§?ﬁ%% gsegranc g Lé§q% dﬁ"a ?ig%lggg?face of
silicone rubbeatalymtxH@uuﬂgaﬁbp@kysnedxaneorganQRﬂﬁMﬁﬂhﬁxgneand curing the

coating, ther@ohéo@@ifﬁﬂmﬁhﬁhble d%'&b%ﬂﬂﬁ r 9Rbgrs Arilddilee fa@bbRds@rface
hi gh-qual ity arance he or ganopolysi| oxane conposition is thus

useful as a 15“ §BF?%£%Pt¥%§&§ﬁﬁ?tagéﬁﬁdlﬁ°ébb?$d%ﬁ%Qﬂn9%M%§ré PAEERI onal

forces afﬁoremehnhhvsha'&mméxpahxaﬁu’d@shgngappémtaﬁay By evanphe,akey tops
and rubber contacts of

present invenfiy aﬁ?oeﬁdiii%ﬁPne q%§F§§h§BSPyEP?oxa?ﬁﬁ¥§§n¥¥sﬁglon Egﬁpr|3|ng
20 (A camposjhhopoinydidundag thle copting, (therminh@drined a
silicone rubber article having a high-quality appearance.
The organopolysiloxane composition is thus useful as a
15 surface treating agent in applications where frictiomnal
forces are repetitively applied over a long term, for
example, key tops and rubber contacts of business machines.
Accordingly, the present invention provides an
organopolysiloxane composition comprising
20 (A) an organopolysiloxane of formula (1) having at
least two alkenyl groups each attached to a silicon atom in
a molecule,
(B) an organohydrogenpolysiloxane of formula (2) having
at least two hydrogen atoms each attached to a silicon atom
25 in a molecule, in an amount to provide 0.4 to 10 hydrogen
atoms attached to a silicon atom in the organohydrogen—
polysiloxane per alkenyl group in organopolysiloxane (&),
(C) 2 to 50 parts by weight per 100 parts by weight of
organopolysiloxane (A) and organohydrogenpolysiloxane (B)
30 combined of a polycarbonate resin powder having a mean
particle size of up to 50 um, and
(D) a catalytic amount of a platinum catalyst.

DETAILED DESCRIPTION OF THE INVENTION
35 Component (A) of the organopolysiloxane composition
according to the invention is an organopolysiloxane having
at least two alkenyl groups each attached to a silicon atom




. east two al kenyl groups each attached to a silicon atomin a

nol ecul e, (B) an organohydrogenpol ysi | oxane of fornula (2) having
at | east two hydrogen atons each attached"to a silicon atom25 in a

nol ecul e, in an anmobunt to provide 0.4 to 10 hydrogen atons attached to
a silicon atomin the organohydrogen- pol ysi | oxane per al kenyl group
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parts by wei ght of %anopo y5|?oxane
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havi ng a nean particle size of up to 50 pm and (D a

catal ytic anount of a platinum catal yst. DETAI LED
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organopol¥§|loxane conposition according to the invention is an

or ganopol ysi | oxane havji ng at least two al kenyl groups each attached to
a silicon atowherein R' is a substituted or unsubstitutedgqmonovalent n a

mol ecul e, which is of the follow ng average, conp05|t|onal fornmul a
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In fornula (1Y, o¥bs may be the sane or dlfferent
In formula (1), R groups may be the same or different

and selected from substituted or unsubstituted monovalent
hydrocarbon groups free of an aliphatic unsaturated bond,
15 preferably having 1 to 12 carbon atoms, especially 1 to 8
carbon atoms, for example, alkyl groups such as methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,
pentyl, neopentyl, hexyl, octyl, decyl, and dodecyl;
- cycloalkyl groups such as cyclopentyl, cyclohexyl, and
20 cycloheptyl; aryl groups such as phenyl, tolyl, xylyl, and
' naphthyl; aralkyl groups such as benzyl, phenylethyl, and
phenylpropyl; and substituted ones of these groups wherein
all or some of the hydrogen atoms are replaced by halogen
atoms such as fluorine, bromine and chlorine or cyano
25 groups, such as chloromethyl, chloropropyl, bromoethyl,
trifluoropropyl, and cyanoethyl. It is preferred from the
standpoints of chemical stability and ease of synthesis that

all R groups are methyl although some of the methyl groups
may be replaced by phenyl or trifluoropropyl groups if

30 necessary to provide desired properties. R groups may be

the same or different and selected from alkenyl groups
preferably having 2 to 8 carbon atoms, especially 2 to 4
carbon atoms, for example, vinyl, allyl, propenyl,
isopropenyl, butenyl and pentenyl groups. Among these,
35 vinyl and allyl groups are preferred, and vinyl is most



.and sel ected from substituted or unsubstituted nonoval ent hydr ocar bon
groups free of an aliphatic unsaturated bond, 15 preferably having 1 to 12

carbon atons, especially 1 to 8 carboh~atons, for exanple, alkyl groups
such as nethyl, et hyl, propyl, isopropyl, butyl, I sobutyl, tert-butyl,
pentyl, neopentyl, hexyl, octyl decyl, and dodecyl cycl oal kyl groups
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inconvenient to handle unless a large amount of solvent is
used. Two or more organopolysiloxanes may be used in
combination insofar as their viscosity is within the above-
defined range.

20 Typically the organopolysiloxane has an average degree
of polymerization, representative of the number of silicon
atoms in a molecule, of abeut 150 to about 2,000.

With respect to molecular structure, the orgahopoly-
siloxane may have a linear, branched, cyclic or three-

25 dimensional network structure. Most often, it is a linear
diorganopolysiloxane having a backbone portion consisting
essentially of recurring diorganosiloxane units and end-
blocked with a triorganosiloxy unit.

Component (B) is an organohydrogenpolysiloxane having

30 at least two, preferably at least three hydrogen atoms each
attached to a 51llcon atom in a molecule. It is of the
following average compositional formula:

3 .
R cHdle(4_c_d)/2 e s e (2)
35
wherein R3 is a substituted or unsubstituted monovalent

hydrocarbon group free of an aliphatic unsaturated bond,



.10 | east 100 centistokes at 25[err]C, nore preferably 400 to 500, 000

centistokes at 25[err]C. Wth a V|sc05|ty of less than 100 centi st okes,
a cured coating would be brittle and fait6é- to follow deformati on of the
underlying substrate. Wth a viscosity of nore than 500, 000

centi stokes, an uncured 15 conposition woul d have a higher viscosity and
be I nconvenient to h e _unless, a |lar anount sol v used.
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. 2 S . wher i tuted
or unsubstituted n% OEBFeﬂ¥gan°hYd§%ﬁﬁhBQiﬁﬁéﬁoﬁﬁﬁﬁpof 1%a§2§Vi%h§tic
unsat ur at ed benﬂstltuents other than the hydrogen atoms attached to
letters ¢ and d.are i tive_,nymhers satisf er.r,

0.01 [err] d Fé}Ffoﬁ R 0. %&éﬁeﬁ%ﬂ R 9 %% %éﬁpﬂﬂ%ﬂgpa§¥yéﬁg?err] c
[err] groups having 1 to 12 carbon atoms, especially 1 to 8 carbon

15 atoms, as mentioned for Rl. The R’ groups may be the same or

different. It is preferred from the standpoints of chemical

stability and ease of synthesis that all R’ groups are

methyl although some of the methyl’groups may be replaced by
phenyl or trifluoropropyl groups if necessary to provide
20 desired properties.

The organohydrogenpolysiloxane has at least two,
preferably at least three hydrogen atoms each attached to a
silicon atom, that is, at least two, preferably at least
three SiH groups in a molecule. The hydrogen atom may be

25 attached to a silicon atom at the end of and/or midway a
molecular chain.

The molecular structure of the organohydrogenpoly-
siloxane is not critical. It may have a linear structure
consisting essentially of recurring divalent siloxane units

30 (=8i0,,;) and blocked with a monovalent siloxy unit (=S8i0,,,),

a cyclic structure consisting of divalent siloxane units, a
branched structure or a three-dimensional network structure
(resinous one). The organohydrogenpolysiloxane may be a
homopolymer consisting of at least one kind of siloxane

35 units having a silicon-hydrogen bond (i.e., monoorgano-

hydrogensiloxane units: RB(H)SiO”q, diorganohydrogensiloxy



1.95, 0.1 [err] d <1, and 1.3 [err] ¢ + d [err] 2.3. The

or ganohydr ogenpol ysi | oxane serves as a crosslinking 5 agent. 1In the
presence of a platinum catal yst as conpongnt (D), hydrogen atons
attached to silicon atons in the organo- hydr ogenpol ysi | oxane as
conponent (B) gives rise to addition reaction with al kenyl groups
attached to silicon atons I n t he organopol ysi |l oxane as conponent (A),
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nol ecul e. The hydro en be 25 tac ed t SI|I t he
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end of and/orP®
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have a linear %-ru%fgg?sgr 5] S ABoResHbi abhyi Mok er i iBacdi val ent
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to a silicon atom in the organopolysiloxane (A). If the
number of silicon atom-attached hydrogen atoms is less than
0.4, a coating fails to provide a necessary strength because

20 of short curing. If the number of silicon atom-attached
hydrogen atoms is more than 10, a coating will foam during
curing and its physical properties will change with time.

Component (C) is a polycarbonate resin powder having a

mean particle size of up to 50 uym which is effective for

25 depriving a cured coating resulting from the inventive
compbsition of gloss, reducing the tackiness of the coating,
and improving the abrasion resistance of the coating.

The polycarbonate resin powder should have a mean

particle size of up to 50 um, especially 0.3 to 40 pym. The

30 mean particle size can be measured as a weight average mean
particle size by a well-known technique in the art such as a
laser beam diffraction analysis and the like. A mean
particle size in excess of 50 um adversely affects the
mechanical strength and abrasion resistance of a cured

35 coating. Powder with a mean particle size of less than 0.3
pm is not only difficult to prepare, but also difficult to
uniformly disperse, failing to achieve its additive effect.



-7- units: (Rerr])[err](HSiJerr], or hydrogensil oxane units;
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size of Up 10 Afkdsain] Fohelnts 6f fLahinR (Raclfig. doprving a oured

coating resulting fromthe inventive osi Tion of gl oss, reducing
the tackiness of tETPSREPLg (D) 1s %hﬂﬂ4F&ﬂWRHQﬁ}a9H§taBPé§Fd%PF%%ﬁ%ﬂﬁance of
the coating. addition féhetmohyb@wﬁtat&qaeﬁapmgemekaﬁ@ompl Ay @ ryaiean

particle ze eci y 0,40 pm The 30 nean
particle g?ze&éﬁ%#ﬂ% %%§§g3%géXl€&a€€£ &3?36%&nggﬂw pla%ﬂ???cle si ze
by a wel | - knowattadgistrisqmeyi het heedy t Emmtpm dnclude| pdatimearlddk,r action
analysi's and didridiachniBloid, CP?(SﬁdlC—ln’?o 32 BniXEEpRalln R0 adld | M

adversely affects the stren rasron resistance of a
cured 35 coat3Hh CompdReres ﬂFtHléth%%WlYﬁﬁh|QQQ§¥§§zeaéﬂehE§%s¢han 0.3

pmis not onl witiflifsiddixanke Ahepacetyare allssohdlisf.i cehe platinum

20 catalyst is used in a catalytic amount which may be suitably
adjusted in accordance with a desired curing rate. Often,
the platinum catalyst is used in such an amount that there
is 0.1 to 1,000 parts, especially 1 to 300 parts by weight
of metallic platinum per million parts by weight of

25 organopolysiloxane (A). Less than 0.1 ppm of platinum would
be ineffective to catalyze, leading to short curing. More
than 1,000 ppm of platinum is not economically recommended.

The organopolysiloxane composition of the invention may
be obtained by mixing predetermined amounts of the above-

30 mentioned components (A) to (D). If necessary, fillers,
pigments, co-adhesive agents, reaction control agents or the
like may be additionally blended. For improving slippage,
nonfunctional dimethylpolysiloxanes, especially high
viscosity dimethylpolysiloxanes may be added. Examples of

35 the filler include reinforciﬁg fillers such as fumed silica
and precipitated silica which may or may not have been
treated to be hydrophobic, silicone resins, and organic
resins, and extending fillers such as silica aerogel, ground



uni formy disperse, failing to achieve its additive effect.

- 8- Preferably the pol ycarbonate resin powder having such a
mean particle size consists of spherical -8r fl ake particles al t hough
pol yhedral, profile and flat particles are al so acceptable. 5 The
pol-ycarbonate resin powder is blended in an anount of 2 to 50 parts by
wei ght, preferably 5 to 30 parts by I ght per 100 parts by wei ght of
organopoly5|I&%&ﬁéz(ﬁydaﬁﬁatomm%¥§§hGﬁ?&hogeﬁb%??sﬁ%5%%%%“@B)b@oHﬁ? ed. The

desired a@m@ﬂbageslﬁr@dﬁﬁﬁtﬁﬂgiﬁfﬂQ@oWbEhmbﬁés thed 3 ldaohe ebsihe 10
pol ycar bonat

th 50 t d |
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coat i ng. silicoaspeaenh ¢d)sistimgledisentialay aby sk,5u0, chuaatal yaes
addition reaction between organopol ysil oxane (A) and organo- 15

hydr ogenpobysidi®xaneit®)andfor ®Sivg)] vnbdenwheseimuinis Sed@pakasisfsonmy be
used. Exanpl es i ng¢l ude Blatlnun1black chloroplatinic acid

al cohol - modi f iVedYdhPBAoBPRPY Al hyfrocarbon IEBREF e E@?(ﬂf[ﬁna@#ﬁﬁﬁﬁﬁﬂFh

ol efins, al delyfiaturatedVbByliSis OF¥AEHRNY Aeeh baneoA! KORMkseiAhenp! ati num
20 catalyst Is used in a catalytlc amount “whi ch may be suitably

adj usted in aegradaneeivi b R,gieRi S athialirongiogtenitOfiseErom 0.4 ©bati num
catal yst is used in such an anDun{ that there is 0.1 to. 1,000 parts,

especially 1 tlo2300 gspesib}lvefrem 0. 5/kﬁtQH&VélI|éfpd%§1¢ﬁﬁm;ﬁ§0hnﬁlllon
parts by wei gmllqa‘co%é &%Qﬁ”@@%ﬁﬁd&%aﬁe a(xﬁ)amouheSéftblaﬁb Ordlo RRPLES by

pl ati numwould be i neffective to cat | eadi nﬁ to short curln%
Mor e t han it p SRR LY | hONES 55916{ ﬁ’éfnf”@ég { PRLotfeigds By
The or ganopol weightarnd oxupaespblesibéxdiee (Aenti on nmay be obt ai ned by

i ng, predet or m nogk AL 3bnkEs bR Fiad LIRRERIRC G GRERONI, () 1O

(D). If necessary, co-a 8 nts, reaction
control agent scagibarhblack,| ﬂl(@nnal;&l@%f awamnewamydgl an e@llnqicﬂxﬂd@pr ovi ng

slippage, 15 fThe co-adhesive agents include tetraalkoxysilanes such as
tetramethoxysilane and tetraethoxysilane; trialkoxysilanes

such as trimethoxysilane, triethoxysilane, vinyltrimethoxy-
silane, vinyltriethoxysilane, methyltrimethoxysilane, and
methyltriethoxysilane; partial hydrolysates of these

20 silanes; and epoxy functional group-containing alkoxysilanes

such as a-silyl esters, y-glycidoxypropyltrimethoxysilane, y-

glycidoxypropyltriethoxysilane, and B-(3,4-epoxycyclohexyl)-

ethyltrimethoxysilane. The reaction control agents include

vinylsiloxane, acetylene alcohols, ethynyl group-containing
25 silanes or siloxanes, and triallyl isocyanurate. Where the

vinyl group-containing silicone resin and/or vinylsiloxane

is blended as the additive, there should be available 0.4 to

10 hydrogen atoms directly attached to a silicon atom per

unsaturated bond of alkenyl group attached to a silicon atom
30 in the entire composition.

UV absorbers may also be added to the composition of
the invention. For example, carbon black and benzotriazole
may be blended as the UV absorber. The amount of these
optional components added may be conventional insofar as the

35 object of the invention is not impaired.



nonfunctional dinethyl polysil oxanes, especially high Vi scosity
di net hyl pol ysi | oxanes nay be added. Exanples of 35 the filler include
reinforcing fillers such as funed silica-10- and precipitated silica which

may or may not have been treated to be hydrophobic, silicone resins,
and organic resins, and extending fillers such as silica aerogel,
gr ound -9- quartz and

di at omaceous eart h.Theheomppslitees ehytle inemtion dboneadily rprapaneduby of

two or nore. Thﬁf%lrh\ugom@xiﬁ@%e abd@n@nt%%n%ﬁecéﬁ%)&fxé’ﬂ& Ng diiddeer is
exenplified by a | liconé resin con5|st|g%&essen I al
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R is selected ﬁrreorpresencw 6y | canfonentoval g ntthlay doppas botogrshpsd ree of an
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1.2/1, especi axampflegmodespartocantiaing adep;mte@,n Qlﬁchompd_lﬁbnisldA)C@lm resin

is blended in ﬁynyﬁ 0 g e O0to
50 parts by We&;h s 8E aﬁ& E‘IQP %Eéaéohlte gt‘ﬂ%?g lrilf)ff)o &ﬁglxéa*eje( A) .

O 'parts
Exenpl ary pig as“’idrﬁ?c’,fl lﬁ’éecPHBPB;%ﬂzc(ppl gqf%t"émg’l?@ﬁ“&s (B). B6ie bl ack,
i ron oxide, tiprsdataradindd aﬁduﬁtﬁCOﬂXtNKSeZHﬁo'EhetGOaﬁdhﬁﬁkéaewpeﬁts

ot T aot hodol Mot AERIHED, ASymere 'FILAMENIMBONAIE Bihyny

t et r aet hoxysi | ane r|a anes T
trlethoxy5|Ieuﬁ¥0u91ﬂﬂﬂﬂ&lﬂénﬂoﬁylanes gxlsnkpxaneﬁyhmelesh@x98|thﬂua

met hyl tri net hoﬁ‘é’a?di'll%iﬁco%'%(}ol ag@ﬁ%@?’l {hé &diposiididne caRabt! #lofvdlrfl ysat es
of these 20 silanes; and_epoxy functional group cont ai ni ng al koxysi | anes

such as a-sil Wneeﬁaé?"s Packag@ei doxypr opyl tri met hoxysil ane, [err]-
gl yci doxypropyl tri ethoxysigodieioandf| ene] ifverdt RO NESY Beolgsd! for the

15 +treatment of various silicone rubber substrates by the
method described below. The organopolysiloxane composition
of the invention as such or after diluted with an organic
solvent into a solution can be applied to a surface of
silicone rubber substrate by known techniques such as

20 dipping, spraying, brush coating, knife coating, roll
coating, and screen printing. The organic solvents used
herein include n-hexane, n-heptane, cyclohexane, industrial
gasoline, petroleum naphtha, isoparaffin, benzene, toluene,
Xylene, isopropyl alcohol, butyl alcohol, cyclohexanone,

25 methyl ethyl ketone, low molecular weight siloxanes, cyclic
siloxanes, and mixtures thereof. Among these solvents,
industrial gasoline, petroleum naphtha, isoparaffin,
toluene, xylene, and low molecular weight siloxanes are
preferably used alone or in admixture with one or two of

30 isopropyl alcohol, methyl ethyl ketone and cyclohexanone.
The amount of the organic solvent used may be properly
selected in accordance with the viscosity of the
composition. Where the composition is diluted with the
organic solvent, the coating is dried to remove the solvent

35 and then heat cured at a temperature of 60 to 200°C for
about 30 seconds to about 120 minutes, obtaining a coated
silicone rubber article.



ethyl tri nmet hoxysil ane. The reaction control agents include
vi nyl si |l oxane, acetyl ene al cohols, ethynyl group-containing 25 silanes or

sil oxanes, and triallyl isocyanurate. Waéde the vi nyl group-containing
silicone resin and/or vinylsiloxane is blended as the additive, there
shoul d be available 0.4 to 10 hydrogen atons directly attached to a
silicon atom per unsat urated bond of al kenyl group attached to a

silicon atom 30 i mTRHERIFIOPLLYEiPHBERRG IPmpOSition of fhghiB¥eRhiChmay al so
be added to thghednpOsist a@pp19kd to atderfidbiecrifi ¥aribas sxnigdms maHeen

bl ack and benzotri.az e bl nded t.he absor ber anmount
of these ?R Eﬁﬁaeqcoﬁﬁoﬁggggg régﬁngFlgﬁgfc?91(ﬁ%ﬁ%eéé t he
35 obj ect of t$uxﬁauaﬂmathe aadnmmparmmnqen251gn features thereto.
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uniformy m xing the above-nentioned conponents eacti on etmeen
conponent s (A)hafing BMRFAVEd pbppsierdsesistance; gs EP@&@H@@ witkonponent

(D), the conpogréaﬁﬁemmudl pribef sfabéxygéqﬁ)palq;rsqqo&ana bwp@@iﬁld&esckage
bef ore use. % one on ,of conp
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remai nder of cbngabnibry Jdg@ntagdpebipontnfolmBing @ agsging whppbdm efmilned
anount s ofy ¢ heﬁ@f&ﬂ@e %E{tsqsacr ep¥a%edn by 'ﬁhéLQ) ﬁt@}ylgsﬁ?tﬁklﬁhgue Wher e

acetyl ene alco gr oup- cont ai ni'hg nes qQr siloxanes are
used as the comeg%ﬁw clcﬁnttrh(’fﬂs H§efLs asme Fc‘tﬁﬁ%’ﬁ fHreatdne #eeRtoked as a

one-part packaappllcauons vsﬂaﬁeccfm@aibn@n Bdrdde aﬁ@/e:rétpeamtmwwe used for
the 15 treat nment $%%g ous ne rubber sub t

t hod
oscr 1 bed bel GHPPFHEY ST HEh g IoPs: LR INeE b HOUTEIGn KoY E6PE, ABY; FURT on as
such or after dohteedswf hoffiicer gguipment. sol vent’ |nto a solution can be
applied toq surface of silicone rubber substrate by known techni ques
such as

EXAMPLE
Examples of the present invention are given below by
way of illustration and not by way of limitation. All parts
are by weight.
20
Examples 1 and 2

An organopolysiloxane composition was prepared by
mixing
' 350 parts of a linear dimethylpolysiloxane end-blocked
25 with a trivinylsilyi group and having a viscosity of 100,000
centistokes at 25°C,
300 parts of a 50% by weight xylene solution of a

methylvinylpolysiloxane resin consisting of (CH;3)3SiOq/,,
(CH,=CH) (CH;),Si0,/,, and SiO, units, the sum of (CH;);SiO,/,

30 and (CH,=CH)(CH;),SiO;;, units to the $iO, units being 0.8/1,

the resin having a vinyl value of 0.08 mol/100 g,
70 parts of flake polycarbonate (PC) resin powder
having a mean particle size of 25 um,
0.9 part of an n-octyl alcohol solution of
35 chloroplatinic acid (metallic platinum concentration 2% by
weight),



20 di ppi ng, spraying, brush coating, knife coating, roll coating, and
screen printing. The organic solvents used herei n include n-hexane,

n- hept ane, cycl ohexane, industri al gade@li ne, petrol eum napht ha,

i soparaffin, benzene, toluene, xyl ene, isopropyl alcohol, butyl

al cohol, cycl ohexanone, 25 nethyl ethyl ketone, |ow nol ecul ar wei ght

si |l oxanes, cyclic sil oxanes, and m xtures thereof. Anbng these

sol vent s, i ndust+ri Margaes| nvetet r btkufvntadpRthadtfsoparaf fin,

tol uene, xylene, amxb Ipa\a_ftrgobgcuhabr@@ﬁ@mdﬁd@wﬁimagane oprederably used

alone or in adm xture with_one or two of 30 E%gpro yl al cohol, nethyl ethyl
ket one and cy@GH&gndeemula: R lz$H00{CBs) | ]oaghﬁﬁ*b)sol vent used may be
properly S ct i_n cQt c | \J Si

conposi tion. Vﬁle‘raae' Ef%%en e&%%%oglﬁgggng?é\i%ﬁ%%g“dﬁ%ﬁ%% % P Eé?ﬁ% ltl{;)&rﬁoggaennl(?cm.lsso'l vent,
t he coating i Xyldnsg 159 0r PABGE , t Wes safdethttBFThenEOoMPER1ihedR , (RPN a

tenperature ofyHhded U8Rl 6£f Bhe orgaddiily 30 SRGBNESMpEs AP 120
m nut es, obta|&£gg ﬁ coat ed silicone rubber article.

-11- &ﬂganopolysiloxane conposition of the invention,
when it is applied & opersior afe thk xglendssslutimmef whieebrganopobgt r at es,
Is effective f er] .siLljcon S e

i mparting desi%{rllcﬁ}gﬁ%urdeos totﬁgr%éﬁ {(-)‘. 4"’%% ﬁrérg%%ﬁ{ﬁegn,tot %@%ﬁﬁggﬁ%%%aﬁ{bdr
conposi ti df fovhere durnes eddowad to shawd nEpr it slay@ alsr Z9P®Bn resi st ance

as conpared W {fnperatdr@AL@BRE )M t BB L9Ed 641 X LANRR! ¥gikaxadeto find
conposi tions. Therefqre, the inventive conposition_ i$ an _adequate
n

sur f ace t r EBRF P Ry aEbeBrEeoref iR nf hekes certichenkraAiiE fully 10
dur abl e agai nsiigpeasedmnifbiamlgr ganepel ysitvkameagain.conposition i s thus
useful as a surface,t ' t i | | LCt ]

forces are repetiti%e%iféﬁéméﬁxﬁﬁxg %&ePrggﬁghgff%%ﬁ¥a¥%$%%ﬁgégkg?bggﬁé?ops
and rubberl> prepared sasnfinpfHxagpleqdi preapt tBat 35 parts of the flake

polycarbonate resin powder was blended (Example 2).

The solutions of organopolysiloxane composition
prepared in Examples 1 and 2 were knife coated onto silicone
rubber plates, which had been vulcanized and cured, to a

20 thickness of 10 uym, air dried for 5 minutes, and heat cured

at 180°C for 300 seconds. There were obtained non-tacky,
tough cured coatings.

Comparative Examples 1 and 2 .

25 A cured coating was- formed as in Example 1 except that
the polycarbonate resin powder was omitted (Comparative
Example 1).

A cured coating was formed as in Example 1 except that
70 parts of polymethylsilsesquioxane (PMS) spherical powder
30 having a mean particle size 1.2 pm was used instead of the
polycarbonate resin powder (Comparative Example 2).
The cured coatings were measured for gloss and abrasion

resistance by the following tests. The results are shown in
Table 1. '



EXAMPLE Exanpl es of the present invention are given bel ow by

way of illustration and not by way of |imjtation. Al parts are by

wei ght. 20 Exanples 1 and 2 An or ganopol ysi | oxane
conposition was prepared by m Xi ng 350 parts of a linear

di met hyl pol ysi | oxane end-bl ocked 25 wth a trivinylsilyl group and having
a viscosity of glés ¥k:s centistokes at 25[err]C, 300 parts of
a 50% by wei ght xyl ene solution of a nethylviny%pol%siloxane resin
consi sting of (CH[eV?}ﬁ%e%rﬂ%QﬁﬂN@F?F,IG‘31° manufactured by Horiba Mfg.

(CH err] =CH) (Cki el | {ieerddaYitgewal, meaguSed) 51 Jglemisinest hat sam Dfcident
(CHerr])[err]Siderr nd (CH ery]=CH err] )err]Sigerr] units to
the Sierr] uﬁpgse boel% n%é%_aé\?il’an aCLepf%réc? e%rll%%g\;fi r?[é) a vinyl val ue of
0.08 nol /100 gpAbrasion resizdamgets of flake pol ycarbonate (PC) resin powder
having a nean partigle_size. of [err] . -9 r an n-octyl
al cohol sol ution ofRéSaé% %éﬁnﬁ%%ﬁ ﬁ?g g%Fal%?mR%ﬁ|ﬁ%§%ﬁ g@?n%ﬂiiow1ng
concentration g9a@jtions. wejght),

-12- 0. Bepest Of 3- methydighddditify3adras®Ofl tester 20 parts
of an organohydrogenpol ysil oxa f or mul a:

e of the average fo ;
(CH err])[err]Si O (CH®e +?3+¥§4§[eﬁ?QQ§%ﬁﬂﬂﬂeFFPngrFTbber in a planetary
m xer untilothe m xture becane honogsHEIRIDyY F.ioKyKeRe) 500 parts, was added

to the conposition, aining a \ gﬂﬁ solution of the
or ganopol ysi | oxane %Q%%osition 5?@§inp e 1). ‘A portion of the

xyl ene sol ution of &hECkeganopol y-25 mm
Cycle 700 cycles/min.
Abrasion resistance was determined by inspecting the

15 cured coating every 70 cycles, and counting the number of
abrasion cycles repeated until the cured coating was peeled
from the substrate or the cured coating itself was worn out
to expose the substrate. The count reported in Table 1
means that abrasion of the substrate started subsequent to

20 that count because the substrate was already abraded at the
next inspection.

Table 1

El E2 CE1 CE2
25 PC resin powder, pbw* 20 10 0 20 (PMS)
Glossiness 0 3 52 19
Abrasion resistance, count 1050 840 140 350
* per 100 parts of organopolysiloxane (A)
30 As is evident from Table 1, organopolysiloxane

compositions of the invention form cured coatings which
render the surface of silicone rubber matte and are improved
in abrasion resistance over prior art organopolysiloxane
compositions.

35 While this invention has been described with respect to
a preferred embodiment, it will be understood by those
skilled in the art that various changes and modifications



si |l oxane conposition was transferred to another container 10 where it was
allowed to stand for 30 days at room tenperature (25[err]C). The aged
solution was agitated to find that the polycarbonate resin flakes could
be readily di spersed uniformy in thegolution again. A xyl ene
sol ution of organopol ysil oxane conposition was 15 prepared as in Exanple 1
except that 35 parts of the flake pol ycarbonate resin powder was

bl ended (Exanple 2). The sol utions of organopol ysil oxane

conposi tion payPHEPRAES it depart iagdf omerlee kapifrd tc d8e §CBRE 0OT
silicone rubber pl ates, which had been vul cani zed and cured, to a 20

t hi ckness of f@epﬁPvgpFlﬁ?led for 5 mnutes, and heat cured at
180[err] C for 300 seconds. There were obtai ned non-tacky, t ough cured
coat i ngs. Conpar ative Exanples 1 and 2 25 A cured coating was
formed as in Exanple 1 except that t he pol ycarbonate resin powder was
omtted (Conparative Exanple 1). A cured coating was forned
as in Exanple 1 except that 70 parts of pol ynet hyl sil sesqui oxane (PMB)
spherical powder 30 having a nean particle size 1.2 pmwas used instead of
t he pol ycarbonate resin powder (Conparative Exanple 2). The
cured coatings were neasured for gloss and abrasion resi stance by the
following tests. The results are shown in Tabl e 1.

- 13- G ossi ness Using a gl ossneter |1 G 310 nmanufactured by
Hori ba M g. K. K., the coating was neasured for gl ossiness at an

i nci dent angl e of 60[err] and an acceptance angle of 60[err]. 5

Abr asi on resistance An abrasion test was carried out under the

fol |l owi ng condi ti ons.



Test er reci procati ng abrasion tester ) Frlctlon pad

sand-| aden eraser rubber 10 SH502 b
Load 500 grans Stroke-15- m'rumm \l “‘ 1
700 cycl es/ mn. Abr asi on resi stance was dete

er

the 15 cured coating every 70 cycles, and counting the *nuftb

abrasion cycles repeated until the cured coating was peel ed fronlthe
substrate or tQIAIMSced coating itself was worn out to expose the
substrate. The count reported in Table 1 nmeans that abrasion of the

substrate started subsequent to 20 that count because the substrate was
al ready abradekd at Athé@rganopekysihe¥ans jqamposition comprising

Table 1 i (A) an organopoly51loxane na¥ing B2 1ea££ﬂtwo(ai&e%§l PC
resin po r 0SSi ness

0o BOMIS"  fi¥lip; cach appatied e sidtcen eBim N A mokssigro | a0
350 remersebh@edpayt shef fol yawniopolageirhgranenp@§iti@al formuls:i s
evident from Table 1, organopol ysil oxane conpositions of the invention
form cured coatings whic render the surface of silicone rubber matte
and are inproved |nIabRa§u@n4gﬁ§hstance over priok.ar(l)”

or ganopol ysi | oxane conpositions. 35 While this invention has been
described with respect to a preferred enbodinent, .it will be understood

b31/4t hose 10 skiddesth iRt tBea agibddnatuvedr bQUﬁnﬁﬂﬁéle@u&Hﬂ n[H?ﬂJ'vfaEL@ﬁU ons

hydrocarbon group free of an aliphatic unsaturated bond, R
is an alkenyl group, letters a and b are positive numbers
satisfying 1.6 = a = 2.0, 0.001 =b = 0.5, and 1.9 = a + b =
2.1,

15 (B) an organohydrogenpolysiloxane having at least two
hydrogen atoms each attached to a silicon atom in a
molecule, represented by the following average compositional
fdrmula:

3 -
20 R CHdSlO(4-C—d)/2 ] e s (2)

wherein R3 is a substituted or unsubstituted monovalent

hydrocarbon group free of an aliphatic unsaturated bond,
letters ¢ and d are positive numbers satisfying 0.8 = c = 2,
25 0,01 =d=1, and 0.85 = ¢ +d = 2.5, in an amount to
provide 0.4 to 10 hydrogen atoms attached to a silicon atom
in said organohydrogenpolysiloxane per alkenyl group in said
organopolysiloxane (A),
(C) 2 to 50 parts by weight per 100 parts by weight of
30 said organopolysiloxane (A) and said organohydrogen-
polysiloxane (B) combined of a polycarbonate resin powder
having a mean particle size of up to 50 um, and
(D) a catalytic amount of a platinum catalyst.

35 2. A surface treating agent comprising the organopoly-
siloxane composition of claim 1.



may be made without departing fromthe spirit and scop i N
- 15- CLAI V5. : 1. An or ganopol ysi | oxane coa‘ﬁ“ﬁmglw;‘@mﬁl ng
(A) an organopol ysil oxane having at |east;two al kenyl 5% aac *
attached to a silicon atomin a nol ecul e, represented by the follow ng
aver age conpositional fornula: Rlerr]Rerr]Sigerr]

(D) 10 wherein Rlerr] is a substituted or unsubstituted nonoval ent

hydrocarbon grQup free19toRd AlbBAtd & iW1EAhakahgdoR0Adsul&id Jof is an
al kenyl group, .letters aband b are .posiv{tﬁli.v nurrbﬁ‘r:s. sat i sf. ing 1.6
[err] a [err] S31BCOBSOBYPPRY 13 FPatdNg Whish ARqoktained Ky curing kpp)
2.1, 15 orgBhoanlps ijhorodryed raaggrazdtyienl ofangéalmving at | east two
hydrogen atons each attached to a silicon atomin a nol ecul e,
represented by the foll ow ng average conpositi onal f or mul a: 20
RlerrJ]Herr]Sigerr] ... (2) wherein R err] is a substituted
or unsubstituted nonoval ent hydr ocarbon group free of an aliphatic
unsat urated bond, . |l etters ¢ and d are positive nunbers satisfying 0.8
[err] c [err] 2, :



25 0.01 [err] d [err] 1, and 0.85 [err] ¢ + d [err] 2.5, in an amount to

provide 0.4 to 10 hydrogen atons attached to a silicon atom in said

or ganohydr ogenpol ysi | oxane per al kenyl grqup, in said or ganopol ysi | oxane
(A, (C© 2 to 50 parts by wei ght” ‘per 100 parts by wei ght of 30
sai d or ganopol yd il oxane (B)
conbi ned of a b% Aﬁé&%%%%%@ %%g é %ISH'hé@Eﬁﬁcﬁ.ﬂ%ﬁ&Tﬁ%§t4§§¥?5|ze of
up ta 50 [err]n1 an §|ytIC anount of a platinum
catalyst. 35 2. A surface treatlng agent conpr|3|ng t he or ganopol y-

si | oxane conposition of claim 1. ABSTRACT - 16-

3. A silicone rubber article haV|ng on a surface of silicone rubber a

cpating whieh s obhabpfedthoidiec"deb iR BLARNORAVIHY 2 388n paPED S O O

5 size of up to 50 um is blended in an organopoly51loxane
composition comprising an organopolysiloxane having at least
two alkenyl groups each attached to a silicon atom in a
molecule, an organohydrogenpolysiloxane havingvéi least two
hydrogen atoms each attached to a silicon atom in a

10 molecule, and a platinum catalyst. As a surface treating
agent, the composition is applied and cured to silicone
rubber to form a coating which is matte, good looking, and
abrasion resistant.

oo

RS TP
.



