SI LI CONE RUBBER COWVPOSI TE ' The present invention r el at esAiQHH-¥

silicone rubber conposite excellent in elasticity, snnothnesﬂﬂﬂéﬁpyt
touch, etc., which is useful "as a sealing material to be 5 incorporfat ed
into electric or electronic parts, as a surface material of a touch
panel for e.g. display rel ated products, or as vari st
materi al s (hereinafter referredpto generally as "a jgﬁﬁg&?éhggl %N
or the like"). 10 Heretof ore, silicone rubber has peen t he
above- nent i oned application as a sealing naterial or theQur ReElL keMISBBCE
it is excellent in heat resistance and el ectrical properties.

However, if a material nmade of such a silicone rubber 15 itself and
having a relatively thin wall thickness is used for an application as
a sealing material or the like by itself, it undergoes defornmation, as

it is a rubber

SILICONE RUBBER COMPOSITE

The present invention relates to a silicone rubber |
composite excellent in elasticity, smoothness, soft
touch, etc., which is useful.as a sealing material to-be

5 incorporated into electric 6r electronic parts, as a
surface.materiél of a touch panel for e.g. display
related products, or as various antislipping ﬁaterials
(hereinafter referred to generally as "a sealing material
or the like").

10 Heretofore, silicone rubber has been used for thé
above-mentioned application as a sealing material or the
like, since it is excellent in heat resistance and
electrical properties.

However, if a material made of such a silicone rubber

15 ifself and having a relatively thin wall thickness is
used for an application as a sealing material.or the like
by itself, it undergoes deformation, as it is a rubber
product; whereby there has been a practical problem such
that the incorporated dimensional precision tends to be

20 poor, éreasing is likely to form, or the formed products
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e
product, whereby there has been a practical problem such that the
I ncor porated di nensional precision tends to be 20 poor, creasing is likely

to form or the forned products - 2-
tend to adhere to one anot her. To sol ve such a problem it has
been studied to I ntegrate-a sinple substance of silicone rubber and a
pl astic sheet or film As a method for imt2egration, 5 there may be

menti oned a nmethod wherein a prelimnarily crosslinked silicone rubber
si nmpl e subst angan@nd o2 adherePtasone aheehedl filmare integrated by neans
of an adhesive, or a nethod wherein they are integrated by means
of an adhesi ve | ay®@o fsplved smeha appereoblen,sdtshasvbeenOstadliedi ke doubl e
coated tape or by coating of an adhesive agent. In such a case, a
usual adhesi ve inkeggiatiecaneimple substangeyofesudbdongovnbber andi s
necessary to separately coat the adhesive, thus leading to a

di sadvant age s@pdlastia sheetposcéidmag Assa mekhedt EoBeintegratdAn or an

el ongat ed conposite tends to be har t ai nabl e.

5 there may be mentioneglg methogbwhereln a preliminarily
crosslinked silicone rubber simple substance and a
plastic shéet of film are integrated by means of an
adhesive, or a method wherein they are infegrated by
means of an adhesive layer formed by a pressure sensitive

10 adhesive double coated tape or by coating of an adhesive
agent. In such a case, a usgal adhesive for silicone
rubber may be used. However, it is necessary to
separately coat the adhesive, thus leading to a
disadvantage such that the processing gost tends to be

15 high, or an elongated composite tends to be hardly
obtainable.

To overcome such a disadvantage, it has been studied
to coat a silicone type primer on a plastic sheet or film
and bond a non-crosslinked silicone rubber thereto,

20 followed by thermal crosslinking to integrate the
silicone rubber thereto. However, when the plastic sheet
or £ilm is made essentially of a crystalline polyester
resin, the adhesion between the silicone ﬁype primer and
the plastic sheet or £ilm tends to be poor, whereby the

25 resulting composite tends to have a problem of peeling or
the like.

Fufther, when the plastic sheet or film has poor heat



N

To overcone such a di sadvantage, it has been studied to coat a

silicone type priner on a plastic sheet or film and bond a
_mon-crosslinked silicone rubber thereto, 20 followed by thernal
crosslinking to integrate the -silicone rubber thereto. However, when
t he plastic sheet or filmis made essentially of a crystalline

pol yest er resin, the adhesion betwsem the silicone type primer and

the plastic sheet or filmtends to be poor, whereby the 25 resulting

conposi te tendyesd stanke] hilkl methbdoean notobe applikd,| siace heat is
Further, when the plastic sheet or filmhas poor heat

- 3- r esi stexerted l[dur imeft theé cxossdtinkéngppifi edlicionee rubberi.s

exerted during the crosslinking of silicone rubber. Further, there has
been a probl emPurdtherhe tdieriec hasc deien a probiem kbakathexfikfesence in
substantial between the plastic _ 5 sheet or filmand the silicone rybber,
so that curlindghes thermal jexpansdoned§ substantiads betwRgn: fhgoplastic

The present invention is based on_ a dkﬁﬁovery 0 | i, cone _r,ubber

. a .
conposi te whi cieheetc fFafiidmand,the, §iljcone ruE:ber, so that” elrling is

likely to result in the resulting cpmposite;
The present invention is based on a discovery of a
silicone rubber composite which is capable of solving the
' above-mentioned problems.
10 | The present invention provides a silicone rubber
composite comprising a sheetzor film made essentially of
a crystalline polyester resin, and, formed sequentially
on at least one side of the sheet or film, an
undercoating layer (A) made substantially of an amorphous
15 polymer and a thin film layer (B) ﬁaving good affinity
for the undercoating layer and containing a silicone
resin, wheréin a silicone rubber layer (C) made of a
silicone elastomer resin cured to have a hardness within
a range of from 20 to 70 (JIS K630l spring type hardness
20 test A) is formed on the thin film layer (B), so that the
sheet or f£film and the silicone ruber layer (C) are
integrated.
Now, the present invention will be described in
detail with reference to the preferred embodiments.
25 ' In the silicone rubber composite of the present
invention, a silicone rubber having a specific hardness

and a sheet or film made essentially of a crystalline



above-nenti oned problens. 10 The present invention provides a

silicone rubber conposite conprising a sheet or filmmade essentially
of a crystalline polyester resin, and, forned sequentially on at

| east one side of the sheet or film an under coating | ayer (A nmade
substantially of an anmorphous 15 polyner, and a thin filmlayer (B) having
good affinity. for the undercoating Tayer and containing a silicone
resin, wherein a silicone rubber |ayer (C nmade of a silicone

el ast omer resi poliyestdro fepin arenlamdsabed,hwhereby a defgetdivel rom 20 to
70 (JI'S K6301 spring type hardness 20 test A) is forned on the thin film
| ayer (B), so tpradudte due tsheweasing lon bending disl ilesse Lilkedy J @afer (O

are i nt egrat ed. Now, the present invention will be descrlbed
in det ai | companesd atidicdhey stlﬁ’élﬁr ‘-‘&ﬂ?cfdlsﬁ%-ﬁtc?ne xybber, | n the
silicone rubber conmposite of the esent i nventi . Qone r ubber
havi ng a speci ffhenehyy fhes proce%@é%e&r (Flhef OBRT, ne 8NGY of a

talli
ar &1 am nat 5o, SRTARSPERARARION W11 be subataptial v, ‘merged) B é[&%shg

is |ess l'kelyyiéid will be improved.

Further, the adhesion between the two layers can be
imprbved by forming a certain specific undercoating layer
and a silicone resin-containing thermosetting thin film

10 between the above two layers.
Polyethylene terephthalate or polyethylege

" naphthalate may, for example, be mentioned as the
material for the sheet or film made essentially of a
cfystalline polyester resin to be used in the present

15 invention, and the sheet or £ilm is preferably a sheet or

film stretched at least monoaxially, from the viewpoint

. of the mechanicallstfength or the 1ike of the sheet or
£ilm. |

The plastic sheet or filﬁ made of the above material

20 preferably has a thickness within a range of from 10 to
350 qm. If it is less than 10 gm, creasing is likely to
form during formation of another layer on the surface.
If it exceeds 350 gm, the sheet or f£ilm tends to be too
hard, whereby coating operation tends to be difficult.

25 In the present invention, it is necessary to form,
via an undercoating layer (A), a thermosetting thin film

layer (B) containing a silicone resin having good
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conpared with the single substance of silicone rubber, wher eby t he

processability or the operation efficiency 5 for incorporation wll be
substantially inproved, and the yield will be inproved.

Further, the adhesion between the two |ayers can be i nproved by
formng a certain specific undercoating |ayer and a silicone
resin-containing thernosetting thin film 910 between the above two | ayers.
Pol yet hyl ene terephthal ate or pol yet hyl ene napht hal ate may, for

exanpl e, be nepfifinddyaEorhehe undevtceatdhgf dayebe (Ahgebnoatf Leastudae
essentially of a crystalline polyester resin to be used in the present
15 invention, ®xide lf thecplastiicl sheetpoef Eidl padesbEether above film
stretched at | east nonoaxially, fromthe vi ewpoi nt of the nechani cal

strength or theatiezdadf. tﬂbESMedErGDatlng Layer (A) is foymedppfsai c sheet

or filmnade of the above materi al Rreferabl has a thickness within a
range of from material ma@@OSPGFFFﬁﬁlﬁﬂ ¥t ofsape3WOLRBARUSOPPAYFRA; creasi ng
is likely to forn1dur|n% formati,on of ano%her | ayer surface.

h
If it exceels Fhe °§W@€F df PPENPRERASULATEY Faﬁli SRar-gn9g

wh b be diff
] o %l | "he™RE 3 Hapa] @ o p2ing Lpif8iiny G8ared, phi thdCaBoFR "

thernmosetting Eﬁh@ fé 'Uheet or film, and it may suitably be selected

from'substantially no crystalline polymers such as a
polyurethane resin, an acrylic resin and an amorphous

10 ©polyester resin., Specific examples include a
polyurethane resin having a polyester resin and/or
polyether resiﬁ linearly extended by e.g. urethane bonds,
an acrylic resin composed of a copolymer of an acrylate
and/or methacrylate, and a copolymer polyester resin

15 wherein the acid component or the glycol component
comprises at least two monomers. Such an amorphous resin
is coated to form a thin film. Accordingly, it is used
usually in the state diluted with an organic solvent or
in the form émulsified or solubilized in water énd

20 diluted to a pfoper concentration.

The undercoating layer (A) may be one having a
crosslinked structure for the purpose of impfoving the
heat resistance and solvent resistance. In such a case,
the above amorphous polymer is one-having crosslinkable

25 fuhctional groups such as carboxyl groups, hydrbxyl
groups or amino groups on its main or side chain, and a

.crosslihking agent may suitably be selected from a



| ayer (B) containing a silicone resin having good | affinity

for the undercoating |layer (A), on at |east one side of the plastic
sheet or filmnade of the above material. The undercoating |ayer (A) .
is formed of a mat eri al made substantially of an anorphous pol yner.

5 The anor phous polymer is not particularly limted so | ong as it is
capabl e of being uniformy coated on th& ®#dve pl astic sheet or film
and it may suitably be sel ected fromsubstantially no crystalline

pol ymers such @®1¥yisocyanalteyr slehaminegsanpoagyfancylionaleepoxgndesan, a
anor phous 10 polyester resin. Specific exanples include a -

pol yur et hane r emitalh@cmppuadpoletest elnr additiand/ o the apowget her resin

| i nearly extended by e.g. urethane bonds, an acrylic resin conposed of
a copol yner of crosadipking agentand/ deveddingcageatemadadof aopol yner

pol yester resin 15 wherein the acid conponent or the glycol  conponent

?onpriseﬁ atflfmmfaQNQHWDn@meﬁ@ﬁlsﬁdﬁcéﬁnSnﬁﬂﬁﬁﬁu§“FBSgﬁ silicpg ©Fafed to
orma thin fi [ it i ' '

with an Orgﬁnidﬂé@ﬁ%@%&%é&%&yhfgs B% %%%%rporat%%u%kl%hgncgggi%%a%iuQHKUted

The thickness of the undercoating layer (A) is
preferably within a range of from 0.01 to 5.0 m. If the
thickness is less than 0.0l um, there will be a drawback
such that it tends to be difficult to adjust the

10 thickness of the coating, or the adhesion to the
thermosetting thin £ilm laye; (B) containing a silicone
resin tends to be poor. On the other hand, ;f the
thickness exceeds 5.0 gm, the operation for coating the
undercoating layer tends to be difficult.

15 Such a coating fluid is coated on at least one side
of a plastic sheet or film made essentially of the above-
mentioned crystalline polyester_resin, then dried and
further subjected to thermal crosslinkihguas the case
requires, to form an undercoating layer (A). As the

20 coating method, a conventional coating method suitable
fof the coafing fluid may be employed. The coating fluid
may be coated on a plastic sheet or £film formed by a
separate step, or the coating fluid may be coated
directly on a non-stretéhed plastic sheet or film,

25 followed by stretching to form an undercoating layer (A).
Further, surface treatment such as corona treatment may

be applied preliminarily to the surface to be coated, for



in the formenulsified or solubilized in water and 20 diluted to a proper
concentration. The undercoating | ayer (A) nmay be one having a
crosslinked structure for the purpose of inproving the heat resistance
and sol vent resistance. In such a case, t he above anor phous polyner is
one having crosslinkable 25 functional groups such as carboxyl groups,

hydr oxyl groups or anino groups on-tkTmin or side chain, and a
crosslinking agent may suitably be selected froma

- 6- pol yi $ey se AT ovd ngOthelUneviedialy pRepErkySior, a
metal conpound, ‘etC. I'n addition to the above crosslinking agent, a

| evel i ng agent ganésion @f the toaftdnigafduidn anti - bl ocki ng agent such as
silica, or a -5 thickener, my also be incorporated to the coating fl uid.

The thickness of tIn Wwitepreseanty inwentiod), ias thermosedftdngblbhin tfiilm a
- range of fromO0.01 to 5.0 [err]m If the thickness is less than 0.01

[err]m there Jdidyerhd B) dombisgdaiing a sdddicomearesin dsdfurshes Formedult to
adjust the 10 thickness of the coating, or the adhesion to the .

5 on the undercoating layer (A). The thermosetting resin
containing a silicone resin to be used, may be one which
is composed mainly of a silicone resin and which has good
affinity for the undercoating layer (A) and is capable of
forming a crosslinked coating f£ilm by heating or

10 ultraviolet irradiation after coating, or one capable of
forming a crosslinked coating film simultaneously during
crosslinking of the silicone elastomer.

Examples of the silicone resin useful for this
purpose includé an addition-type silicone resin, a

15 condensation tyﬁe silicone resin and an UV curable
silicone resin. The addition type silicone resin may be
one obtained by using, as a base polymer, a
polydimethylsiloxane containing vinyl groups, and
incorporating a polymethylhydrogensiloxane as a

20 crosslinking agént thereto, followed by reacting and
curing in the presence of a platinum catalyst. The
condensation silicone resin may be one obtained by using
as a base polymer a polydimethylsiloxane cont&ining
silanol groups at the terminals, and incorporating a

25 polymethyl hydrogensiloxane as a crosslinking agent
thereto, followed by heating and curing in the presence

of an organic tin catalyst.



t hernosetting thin filmlayer (B) containing a silicone resin tends to
be poor. On the other hand, if the t hi ckness exceeds 5.0 [err]m the
operation for coating the undercoating layer tends to be difficult.

15 Such a coating fluid is coated on at |east one side of a

pl astic sheet or film made essentially of the above- ment i oned
crystalline polyester resin, then dried-arfd- further subjected to
thermal crosslinking as the case requires, to forman undercoating

layer (A). As the R}, thdhradleoRdiidomedlresdal may et ook
sui tabl e for the coating fluid may be enployed. The coating fluid

may be coated @btaipledibyc inveriporatiingmal photdpblymerizatiepaiatidistey, or
the coating fluid may be coated directly on a non-stretched plastic
sheet or film ta22 bhaseopolymerstsuchchaisng poliydimeshylsddoxaae ng | ayer
(A . Further, surface treatnment such as corona treatnent may be
appl i ed prelinictrtidiping taes ydoylagsoupsh orc digtbgcrydeyl groups, a
-7- t he purpose of inproving the |eveling property or adhesi on of
the coatingsf| matydimethylsiloxane ﬁF@@éﬁPlpﬁvénpﬁéﬁFPé°tﬁéPWEb g thin
film vinyl group, the above-mentioned addition type silicone
resin-blend, or a polydimethylsiloxane containing epoxy
groups curable by a cation curing mechanism, and curing
the mixture by irradiation with UV rays. A solvent may

10 be suitably added to the silicone resin blend to obtain a
coating fluid of (B). _ _

Further, the coating fluid preferably contains an
additive such as a silane coupling agent for the purpose
of improving the affinity for the undercoating layer (A).

15 The silane coupling agent for this purpose may be a
compound of the formula YRSiX,;, wherein Y is an organic
functional group such as a vinyl group, an epoxy gfoup,
an amino group or a mercapto group, R is an alkylene
group such as methylene, ethylene or propylene, and X is

20 a hydrolyzable functional group such as a methoxy group
or an ethoxy group,'or an alkyl group. Specific
.compounds include, for example, vinyl triethoxysilane,
vinyl trimethoxysilane, y-glycidylpropyltrimethoxysilane,
y-glycidylpropyltriethoxysilane, N-g(aminoethyl)-y-

25 aminopropyltrimethoxysilane, N-g(aminoethyl)-y-

aminopropylmethyldimethoxysilane, and y-

mercapﬁopropyltrimethoxysilane.'



| ayer (B) containing a silicone resin is further formed 5 on the
undercoating |ayer (A). The thernpsetting resin containing a silicone
r‘esin to be used, nay be one which is conposed mainly of a silicone
resin and which has good affinity for the undercoating |ayer (A) and
I s capabl e of formng a crosslinked coating filmby heating or 10
ultraviolet irradiation after coating, or Sore capabl e of formng a
crosslinked coating film sinultaneously during crosslinking of the
silicone el astoner.The thickndssagf edatfinghofsithec abeveesioatisgl fllufidk t his
pur pose include an addition-type silicone resin, a 15 condensation type
silicone resin iangprafetdbiy fixiom 0.01 ol L6 6nemr aftter dmglagdtheOn type
silicone resin may be one obtained by usin as a base pol yne

pol ydi net hyl si lsolarentsontIf mhngthuqhnegsooﬁscoa%eng is ﬂﬁéérﬁbﬁ&tpngla

pol ynet hyl hydr ogensi | oxane as a_ 20 crossllnkln thereto |I,owed
by reacting andm, a pr@blep iis ﬂﬁée&ﬁé§€h6@ Hth ﬁléangfgt%l

AR Ay PR B ik, S
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presence UnH A C Wilth @ePlsiSlicone resin of the above
composition, the film strength is usually not so strong.
Therefore, if its film thickness exceeds 1.0 um, cohesion
10 féilure is likely to occur at the silicone resin layer
when the peel strength of thg composite is evaluated,
whereby no adequate strength as a composite tends to be
obtainable.
The coating method is not particularly limited so
15 1long as a thin film can be obtained with high precision,
like the undercoating layer (A); and a conventional
coating method may be employed.
The composite of the present invention is one having
a silicone rubber layer (C) made of a silicone elastomer
20 resin formed on the above-mentioned thermosetting thin
film layer (B) containing a silicone resin. As the
silicone elastomer resin, one made essentially of a
polydimethylsiloxane containing vinyl groups, is common,
but it may be one having some.of methyl groups
25 substituted by phenyl groups or trifluoropropyl groups.
The content of vinyl groups is preferably within a range

of from 0.05 to 1.0 mols.



-8- Further, the UV curable silicone resin may be one

obt ai ned by incorporating a photopol ynerization initiator to a base
pol ymer such as a pol ydi net hyl si | oxane cont ai ni ng acryl oyl groups or
met hacryl oyl groups, a 5 polydinethyl sil oxane containing a .nercapto group
and a vi nyl group, the above-nentioned addition type silicone
resin-blend, or a pol ydi net hyl si |l oxane tohkParni ng epoxy groups curable
by a cation curing mechani sm and curing the m xture by irradiation
with W rays. A solmgrthemy the silldconid allastasad tes itmhenayi Idoobadiir esi n
blend to obtain a coating fluid of (B). Further, the coating
fluid preferablpeinfiraiigg filler saddi taisvEumedh sdd izvasi [presipdialitiedy agent
for the purpose of inmproving the affinity for the undercoating | ayer
(A). 15 The sildmacdigtonpcepus eagnth iors sjldeses powdierbe various conmpound
of the fornula YRS X[err], wherein Y is an organic functional group
such as a vi nylpupaassing adinvanfso@nd heat FesifteRcedHPTOViA%er capt o

roup, R is an al kyl ene h t ,
gr 0p5| ene, &nd @gqrgts, as wellgra(.)suQIaSrLJl.Cousasacligit:hlxrleesn%aper;ﬁaq}{eI

%&?f%barting
functions as an elastomer. As such functional additives,
a flame retardancy-imparting agent, a heat-releasing
filler, and an electrically .conductive filler may, for
example, be mentioned.

" 10 The above silicone elastomer resin is required to be
cured to have a hardness within-a certain specific range.
Namely, the hardness is within a range of from 20 to 70
(the measuring method is in accordance with JIS K6301
spring type hardness test A). If the hardness is less

15 than 20, the composite tends to be so soft that handling
tends to be difficult. On the other hand, if it exceeds
70, the composite tends to be so harq that there will be
a problem that the composite tends to be poor in
elasticity.

20 The silicone rubber layer (C) made of the above
silicone elastomer resin may be formed by the following
method. Firstly, in a non-crosslinked state, it is
formed as a léminate on the thermosetting thin film layer
(B) containing a éilicone resin. As the forming method,

25 the above non-crosslinked silicone elastomer resin may be
formed into a sheet by extrusion molding, injection

molding, calender molding or press molding, followed by



-~

20 a hydrolyzable functional group such as a methoxy group or ah

et hoxy group, or an al kyl group. Specific ‘conpounds i ncl ude, for
exanpl e, vinyl triethoxysilane, vi nyl trimethoxysil ane,

y-gl yci dyl propyl tri nmet hoxysi | ane, y-gl yci dyl propyl tri et hoxysil ane,
N-[err](am noethyl)-[err]- 25 ami nopropyltrinethoxysilane,

N-[err](am noethyl)-[err]- am nopr opydnEt hyl di met hoxysi | ane, and y-

mer capt opr opyl tri met hoxysi | ane. . . -9-
The thickness ofaneiGiitiitth @n e alayer (B, oy filtumdy be ficr mexdeiddraiaityl yf r om
0.01 to 1.0 [err]mafter drying the solvent. If the thickness of

coating is | essod hitie Qdifer (B) [bar ra monvemtdlonadh icoaltiilngl mettdhadssul t such
that a cured film 5 having a uniformthickness is hardly obtainable, or

t he adhesi on tThé hehicknesmef|the Eidridoneerrubbers kayear (C) is

I nadequate. Wth the silicone resin of the above conpositiaon, the film
strength i s usumquires to he @nhdeast 50Tpaef dife the thickness if &fsss

exceeds 1.0 [err]m cohesion 10 failure is likely to ocgur at the
silicone resin thamrthis, theplafticdroperdyy@s & qq?@%#ﬁo%ﬁ"é{% do
eval uat ed, be poor and tends to depart from the object of the
present invention. The maximum thickness of this layer
is preferably about 1.5 mm from the viewpoint of the
application and costs. A non-crosslinked silicone
10 elastomer laminate thus obtained is-then'crosslinked by
radiation to obtain the comppsite of the present
invention. As the radiation, y-rays, electron rays or X-
rays may, for example, be preferably used. The
irradiation dose is usually preferably from 20 to 150
15 kGy, although it depends on the type of the radiation
source.

Further, to select this irradiation dose, it is
necessary to take into account nét only the crosslinked
density of the silicone rubber but also the radiation-

20 resistance of the plastic film used as the substrate.
From this viewpoint, the crystalline polyester resin to
be used in the present invention is usually excellent in
the resistance againsf radiation and thus is a substrate
extremely suitable for the purpose of the present

25 invention. |

As the structure of the composite of the present

invention, a double layer structure having the silicone



whereby no adequate strength as a conposite tends to be obt ai nabl e.
The coating nmethod is not particularly limted so 15 long as a thin film
can be obtained with high precision, | i ke the undercoating | ayer (A,
and a conventi onal coating nethod may be enpl oyed. - The
conposite of the present invention is one having a silicone rubber

| ayer (C) made of a silicone elastomer =22 Tesin forned on the
above-nentioned thernosetting thin filmlayer (B) containing a

silicone resingubbdh@ayer forneddn neskide’ ofethe, plastiedeheetenti al |y
of a pol ydi net hyl si'l oxane cont ai ni ng vinyl groups, is conmnon, but

it may be one Mg cx0oRE thireeetlayergdogtruc2areshastinguaecdibycphenyl
groups or trifluoropropyl groups. The content of vinyl groups is
preferably w t hiubber dayer disposed dmbet@eenoalpimpbf plastic sheets
- 10 - Further, the silicone elastomer resin may contain a
reinforcing fildrerfidmsh amay beeds®d.i ca, precipitated silica,

di at onaceous earth or silica powder, various . )

5 Now, the present invention will be described in
further detail with reference to Examples. However, it
should be understood that the present invention is by ho'i
means restricted to such specific Examples.

Example No. 1 to No. 6
10 A biaxially stretched polyethylene terephthalate film
(PET S-100, manufactured by Diafoil Hoechst K.K.) having
corona treatment applied and having a thickness of 50 um,
was used, and an undercoating layer (A), a thin layer (B)
containing a silicone resin and a silicone rubber layer
15 (C) were sequentially formed thereon by the following
methods, to obtain silicone composites having various
thickness constructions. With respect to these
composites, the initial interlaminar adhesion and the
interlaminar adhesion after aging at 60°C under a
20 relative humidity of 95% for 7 days, were evaluated, and
the results are shown in Table i.
The method for evaluating the interlaminar adhesion
~was such that the silicone rubber layer was manually
peeled, and evaluation was made by evaluation standards
25 such that symbol O indicates that the interlaminar

adhesion was excellent, symbol A indicates that slight

peeling occurred at a portion other than the silicone
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70, the conposite tends to be so hard that there wl
atea cpopPLLon cothexisthan ttheoutbber portigmsto@ty. 20
ubber layer (C) nmde of the above silicone el astomer

| be

opractbgally problemakic levek¢ hdlereriong Where ghere was

d state, it is formed as a_l am nat th )
rno mt%ra}aremrmﬂ@sw%q | 2% 8§ EERALE AT %%é%ec‘f T'

ting

e ago¥e non- crgsslénggg silicone el astonmer resin may be
I ng, injection nol di ng, cal ender

SS nnigiﬁgrtLOLbowEggﬂg of an amorphous polyester resin

(Viron 240, tradename, manufactured by Toyo Boseki K.K.)

and 2 parts by weight of a polyisocyanate (Coronate L,

tradename, manufactured by Nippon Polyurethane K.K.) were

diluted by 85 parts by weigh# of a solvent (@EK/toluehe
= 1/4 (weight ratio)) to obtain a coating fluid. This
coating fluid was coated on the above PET film by a bar
coater so that the film thickness after*dryiﬁg would be
1.0 m, followed by drying the solvent and crosslinking
at 100°C for 10 minutes in a Geer's oven.

Thin layer (B) containing a silicone resin

20 Parts by weight of a condensation type silicone
resin composition .(SRX290, tradename, manufactured by
Toray-Dow Corning Silicone K.K.) and 1.2 parts by weight
of a curing agent (SRX242C, tradename, manufactured by
Toray-Dow Corning Silicone K.K.) were diluted by 79.8
parts by weight of a solvent (toluene) to obtain a
coating fluid. This coating fluid was coated on the
undercoating layer (A) by a bar coater so that a
predetermined thickness after drying would be obtained,

and drying and curing were carried out in a Geer's oven



-

| am nation on the layer (B), or it may be formed directly on the |ayer
(B) by a conventional coating nethod. The t hickness of the
gilicone rubber layer (C) is - required to be at least 50 [err]m If the
thickness is less 5 than this, the elastic property as a conposite tends

- to be poor and tends to depart fromthe object of the pr esent

i nvention. The maxi mum t hi ckness of this Yayer Is preferably about 1.5
nm from the viewpoi nt of the application and costs. A non-crosslinked
silicone 10 -gka3porer fbanlpaiméntibes.obtained is then crosslinked by
radiation to obtain the conposite of the present I nvention. As the

radi ation, [ergliligphe eubbetodayeys(Q) X- rays may, for exanple, be

preferably use The i rradiation dose is usually preferably from20 to
150 15 kG, althaughlﬂabdepéu@s snluneneypemppunﬁe(K&dﬁdﬂﬂon sour ce.
Further, to select this irradiation dose, it necessary to take into

account not onmpnuﬁéc¢ﬂ6§§lkaSbln‘EtSHeﬁbﬁmycél £Res skEdednwapuBaddesut

al so the radiation-
5 by a press molding method into non-crosslinked sheets

having various thicknesses. Each sheet was laminated to
contact.tﬁe layer (B) and pressed at room temperature
under pressure of 50 kg/cm? to obtain a composite. To
the silicone elastomer side of this coﬁposite, electron

10 rays of 100 kGy were irradiated by an electron ray
irradiation apparatus under an accelerated voltage of 200
KV to obtain a silicone composite having a silicone
rubber layer (C) having a hardness of 40 (JIS K630l A)
formed. -

15 Example No. 7

A composite was prepared in- the same manner as in
Examplé No. 1 except that no undercoating layer (A) was
formed, and evaluation was carried out in the same
manner.

20 Example No. 8

A composite was prepared in the same manner as in
Example No. 1 except that no thin layer (B) containing a
silicone resin was formed, and evaluation was carried out

in the same manner.

25



20 resistance of the plastic filmused as the substrate. “Fromthis

viewpoint, the crystalline polyester resin to be used in the present
ifnvention is usually excellent in t he resi stance agai nst radi ati on and
"thus is a substrate extrenely suitable for the purpose of the present
25 invention.. ' As the structure of_ the conposite of the present
i nvention, a double |ayer structure havinéfihe silicone
- 12 - rubber | ayer formed on one side of the plastic sheet or
film or a three |ayered structure having a silicope rubber | ayer
di sposed i nbetween aipginn of gl astic pheet i or flilms, may be used. 5
Now, the present inventidqn @il{ bel depcgb 0u§|r$ ; [further detail with
reference to Exanpl ep. oHqwemer|, it cshpukd§e understood that the
present invention is}b¥ do neansjrest i ct8d to duch specific Exanpl es.
Exanple No. 1 to No.Jo QO | A brakially strgqtched pol yethyl ene
terephthalate film ~(HE® §-]100, na1ufaclured by Difjaf oi | - Hoechst K K.)
havi ng corona t ea.trﬁﬁtgappl Red AN h Vidlg ag(hickness of 50 [err]m
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was used, and an undercoating layer (A), a thin layer (B) containing a
silicone resin and a silicone rubber layer 15 (C) were sequentially
fiormed thereon.by the follow ng met hods, to obtain silicone conposites
havi ng vari ous t hi ckness constructions. Wth respect to these
conposites, the initial interlamnar adhesion and the I nterl am nar
adhesion after aging at 60[err]C under a 160~ relative hunmdity of 95%for
7 days, were eval uated, and the results are shown in Table 1.

The nethod for gpamipiat Ned the i nterlam nar adhesion was such that the
si licone rubber Tayeér was manual |y peel ed, and eval uati on was nmade by
eval uation standar den e saieh ramtersysdin [Exampliendlocatles at katin ifdlm

i nterlam nar adhesi on was excellent, synbol A indicates that slight
peel i ng occurr aayair dB)orEndor atifidiconieanrubbersilayesndC) were '

- 13 - . rubber |ayer, but such peeling was not practically

probl ematic, amegentdlaldy formedeon i e3sdlivngdbesivee®olyestr 5 portion
ot her than the rubber portion to a . practically %{oble tic level.

Here, one wher &engphthgdate film (T100E, tradename, manufactured %y

Diafoil Hoechst K.K.) having a thickness of 100 m and
having a polyurethane type amorphous polymer layer (A)
preliminarily laminated, to obtain a silicone composite.
With respect to this composite, evaluation was carried
- 10 out in the same manner as in Example No. 1, and the
results are shown in Table 27
Example No, 10
A composite was prepared in the same manner as in

Example No. 9 except that no thin f£ilm layer (B)

15 containing a silicone resin was formed, and evaluation
was carried out in the same ﬁanner.

Example No. 1l

A composite was prepared in the same manner as in
Example No. 9 except that a silicone rubber layer (C) was
2b formed by the following method in place of the silicone
elastomer resin, and evaluation was carried out in the
same manner.

Silicone rubber laver (C)

An addition type liquid rubber composition (KE-1950-
25 50A/B), manufactured by Shin-Etsu Chemical Co., Ltd.) was
coated by an applicator on a silicone type curable resin

layer to obtain a non-crosslinked sheet. This sheet was



5 no interlam nar adhesi on, was desi gnated as "not bonded".

Under coating | ayer (A) : 15 Parts by wei ght of an anorphous

pol yester resin (Viron 240, tradenane, manufactured by Toyo Bosek

K. K.) and 2 parts by weight of a polyisocyanate (Coronate L, 10
tradenane, manufactured by N ppon Pol yurethane K K. ) were di luted by
85 parts by weight of a solvent (MEK/ totukhe = 1/4 (weight ratio)) to
obtain a coating fluid. This coating fluid was coated on the above PET
filmby a bar hgtf LhprEhEgknessmahteesdeyi 8Btuakl d be
15 1.0 err]n1hfgﬁ%gmgeersgségﬁﬁgatﬁg sol vent and crosslinking at _
100[err]C for 14i17icemeceompogiteeinswRieh. the ha¥@haskagér th8) stditenei ng a
silicone resin 20 Parts by weight of a condensation type silicone
resin conpositirgbberRiIager wasdsoafgISnK6dDacAdked by 20 Toray[err] Dow
Corning Silicone K. K') and 1.2 parts by weight of a curing agent’
(SRX242C, trad@xamplenddouf 42t ured by Toray[err] Dow Corning Silicone

K. K') were dlluted by 79.8 parts by weight of a solvent (tolyene) to
obtain a coat iBhFompesdteTwas PsepRIgdf Ilé}l $hRa §aP§aMEANSE Bfe 1725
undercoatlng | a A) by a_bar coate redetZEn1ned

thi ckness afte Nﬂbuﬂ& EéCSBFthégon ghl&nglapygﬁgeén during were

carried out in a %?

con nlng a 5111cone resin was formed, and evaluation

was carried out in the same manner.

Table 2
10
No. 9INo. 10| No. 1ll|No. 12

Thickness of the silicone |
resin-containing thin film | 0.50 - 0.50 -
layer (B) (zm)

15 Thickness of the silicone 200 200 200 200
rubber layer (C) (um)
Evaluation of the initial <5 Not Not ()
adhesion bonded | bonded
Evaluation of the adhesion 0O _ _ 5¢
after aging

20

As described in the foregoing, the silicone rubber
composite of the present invention is one firmly bonded
to a sheet or film made essentially of a crystalline
polyester resin and is thus a composite capable of being

25 easily incorpofated to electric or electronic ﬁarts while
utilizing the excellent reliability in e.g. the physical

'.properﬁies and electrical properties of the silicone



-

- 14 - at 100[err]C for 10 m nutes. Silicone rubber |ayer (C

A nillable type silicone compound (KE-540U, manuf act ured by Shin-Etsu
¢hem cal Co., Ltd.) was nol ded 5 by a press nolding nethod into

non- crossl i nked sheets havi ng various thicknesses. Each sheet was

| am nated to contact the layer (B) and pressed at roomtenperature
under pressure of 50 kg/cn2 to obtain a—cb8posite. To the silicone

el astonmer side of this conposite, electron 10 rays of 100 kGy were
irradi ated by 3hHYeRC! a8 HAY is suiitabl@ Foronseppsr at sealider material,
accel erated vol tage of 200 KV to obtain a silicone conposite having a
silicone A dody afate@ialavifna aoaehdpaselofos0displakcselaked
formed. 15 Exanple No. 7 . A conposite was prepared in the same
manner as in produxtml oMas Vaniowst anftislippindemeseriingsi.ayer (A) was
formed, and evaluation was carried out in the sane manner .

Exanpl e No. 8 Bunthemsithe sl igane radpher ﬂ?@%%@%?r%ent

5 invention has a sheet or film made essentially of a
crystalline polyester resin on one side or on both sides,
whereby printing processing or secondary processing such

as various coating processing is very easy.



resin was forned, and eval uation was carri ed out nner.
25 - 15 - [err] 16 -

Exanple No. 9 In the same manner as in Ex le No. 1, athin film
| ayer (B) and a silicone rubber layer (C) were aﬂ?@ﬁﬁ@ﬁfrarfy—FeFﬁed on
an easily adhesive polyester 5 terephthf ate fil mmﬂm

manuf act ured by D afoil Hoechst K K.) having . a ﬁ”sm’iw;ﬁﬁﬂ [err]m
and havi ngr.arigk yur et hane type anor phous polynef | &yew

prelimnparily lamnated, to obtain a silicone conposite.
1. A silicone rubber composite comprising a sheet or

éxarrpl e No. 1 except that no thin layer (B) -contai n.h_ﬂg% t
esi i i the saht “%

film made essentially of a crystalline polyester resin,
and, formed sequentially on at least one side of the

5 sheet or film, an undercoating layer (A) made
substantially of an amorphous polymer and a thin film
layer (B) having good affinity for the undercoating layer
and containing a silicone resin, wherein a silicone
rubber layer (C)_made of a silicone elastomer resin cured

10 to have a hardness within a range of from 20 to 70 (JISi
K6301 spring type hardness test A) is formed on the thin
film layer (B), so that the sheet or film and the
silicone ruber layer (C) are integrated.
2. The silicone rubber composite according té Claim i,

15 wherein the sheet or film made essentially.of a
crystalline polyestef resin, is-one stretched at least
monoaxially.
3. The silicone rubber composite according to Claim 1,
wherein the silicone rubber layer (C) is one cured by..

20 radiation. | _

| 4. The silicone rubber composite according to Claim 1;

wherein the thin film layer (B) containing a silicone
resin has a thickness within a range of from 6.01 to 1.0

pm, and the silicone rubber layer (C) has a thickness of

i \

25 at least 50 um.



Wth resbect to this conposite, evaluation was carried 10 out in the same

mannef as in Exanple No. 1, and the " ' fgsults are s

Exanpl e No. 10 A conposite was prepared in thnﬂ\;ﬁas snEéﬁ&nAg ngNi n
Exanpl e No. 9 except that no thin filmlayer (B) 15 ntalti g silidone
resin was fornmed, and eval uation was carried out in the same manner.
Exanpl e No. 11 A conposite was f#epared in the same manner as in
Exanpl e No. 9 except that a silicone rubber layer (C) was 20 forned by
the foll owi ng gREReAcTn pl ace of the silicone el astoner resin, and
eval uation was carried out in the same nmanner. Silicone rubber

| ayer (C). rAsiaddonecpubppe compoditabbempribspngi &i she¢kFot950- 25
S0A/B), manufactured by Shin-Etsu Chemical Co., Ltd.) was coated by an

applicator on £idin madeecesppntialdpl efrascnystallingepolyesbeni nealn,
non-crossl i nked sheet. This sheet was
- 17 - and, formed sequentially on at least one side of the
5 sheet or film, an undercoating layer (&) made
substantially of an amorphous polymer and a thin film
layer (B) having good affinity for the undercoating layer
and containing a silicone resin, wherein a silicone
rubber layer (C) made of a silicone elastomer resin cured
10 to have a hardness within a range of from 20 to 70 (JIS
. K6301 spring type hardness tgst A) is formed.on the thin
film layer (B), so that the sheet or film and the

silicone ruber layer (C) are integrated.

//,

as Been Re“"“-ed

N



1

Thennally.crosslinked at 140[err]C for 15 mnutes to obtain aQwﬂHilsHIicone

‘Conposite in which the hardness of the silicone rubber | ayer was 50

(JI'S K6301 A). Exanpl e No. 12 5 A conposite was prepared in the

same manner as in Exanpl e No. 11 except that no thin filmlayer (B)

containing a silicone resin was forned and eval uation was carried out

I n the sane manner. 1 Table 2 10

No. 9 No. 10 No. 11 No. 12 Thi ckness of the silicone

resin-containing thin film 0.50 - 0. 50 - | ayer

-(B) ([err]m 15 Thi ckness of the silicone 200 200 200
rubber layer (C ([err]m Eval uation of the initial

hbt Not adhesi on [err] bonded

bonded [err] Eval uati on of the adhesion after aging

[err] As described in the

fore90|ng théL%ﬂ¥¥é@%@ggg¥%%éxﬁgxgﬁﬁgbnposite of the present I nvention is
one firmy bonded t fi e ,esse
: Trﬁﬁ )Pers er slf}ﬁzeen 1 ).Jnj}]rﬂaeds o4 rgl Aé’n beox? bei ng

crystalline resin an fus a conp03| e capa

25 easily i neompRisaied dxeaheslt G %rla%'t%w I GriRSdehedd ! Soft

touch, etc., which is useful as a sealing material to be
5 incorporated into electric or electronic parts, as a
surface material of a touch panel for e.g. display
related products, or as various antislipping materials
(hereinéfter referred to generally as "a sealing material
or the like").
10 Heretofore, silicone rubber has been used for the
above-mentioned application as a sealing material or the
like, sincg it is excellent in heat resistance and
electrical properties.
However, if a material made of such a silicone rubber
15 1itself and having a relatively thin wall thickness is
used for an application as a sealing material or the like
by itself, it undergoes deformation, as it is a rubber
product, whereby there has been a practical problem such
that the incorporated dimensional precision tends to be

20 poor, creasing is likely to form, or the formed products




Gfilizing.the-excellent reliability in e.g. the physical properties
and el ectrical properties of the, silicone

- 18 - rubber, and it is suitable for use as a sealing materi al, a
surface material of a touch panel for display-related products, or as
various antislipping material s. Further, the silicone rubber
conposite of the present 5 i nventi on 4fas a sheet or film made essentially
of a crystalline polyester resin on one side or on both sides,

whereby printing processi ngSABICONENREBBER; GOMBASETESsuch as various
coating processing is very easy. -

19 - CLAI V5. 1. A silicone rubber conposite conprising a sheet or
film havi fridh ckness in the range of 10 to 350 microns nmade
essentially of a crystalline polyester resin, and, forned sequentially

on at |east one sjdgjPicédhe SiKEdr VorddddBtlbomprising a sheet or

film made essentially of a crystalline polyester resin,
and, formed sequentially on at least one side of the

5 sheet or f£film, an undercoating layer (A) made
substantially of an amorphous polymer and a thin film
layer (B) having good affinity for the undércoating layer
and containing a silicone resin, wherein a silicone
rubber layer (C) made of a silicone elastomer resin cured

10 to have a hardness within a range of from 20 to 70 (JIS
K630l spring type hardness tgst A) is formed on the thin

*film layer (B), so that the sheet or £ilm and the

silicone ruber layer (C) are integrated.




S

o P _ - |
under coating | ayer (A) having a thickness in the range of 0.0% Ados (ot 4

m crons nade an anor phous polyner and a t her nos | !
thin fi-lml ayd¥ ﬂmnmmu"m hi ckness in the ¥ange of 0.01 to 1%%%'
m crons, having dood af'fihity for the yndercoating I|ayer and containing a
silicone resin, wherein a silicone rub gr B | ayer (C) having a thickness
of at Iegﬁéﬁa m crons nmade of a silicone elastoner resin cured to

e

have a h $§ within a range of from20 to 70 (JI'S K6301 spring type

har dness,t est ,A), 41 { {E n{ﬂb"s ' ' - ra( at
sheet or lf i mAanSdllslconet h%ﬂgﬁ??cgﬂ% rubtt%Ir %é@%ﬁ%%éa?e%}ﬁéegrg?edf.im
2. The ghkliagne; r ¢hhekne@BPOSd { €haC Gl 1dok0 14 ats 350WpierBns maddie

sheet or—frtmmede—essentTatty of e crystat 11 ne pol yester resin, is
one strekgBedtanlligasbfnoaoatydtialline pdlyeditersi kestne rabder formpadite
according to Caim1, wherein the silicone rubber layer (C) is one

cured bysegtdeatiedly on at least one side of the sheet or film, an

undercoating layer (A) having a thickness in the range of 0.01

to 5.0 microns made substantially of an amorphous polymer and a

thermosetting thin £ilm layer (B) having a thickness in the range

of 0.01 to 1.0 microns, having good affinity for the undercoating

' layer and containing a silicone resin, wherein a silicone rubber

léyer (C) having a thickness of at least 50 microns made of a

silicone elastomer resin cured to have a hardness within a range
‘of from 20 to 70 (JIS K6301 spring type hardness test A) is
formed on the thin film layér (B), so that the sheet or film and
the silicone rubber layer (C) are integrated.

2. The silicone rubber composite according to Claim 1, whe;ein
the sheet or film made essentially of a crystalline polyester
resin, is one stretched at least monoakially.

3. The silicone rubber composite according to Claim 1, wherein

the silicdne rubber layer (C) is one cured by radiation.
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