DEZCRI PTION PRODUCTI ON PRCCESS OF SI LI CONE RUBBER MOLDED

~ARTI CLE W TH DESI GN ATTACHED 5
Technical Field The present invention relates to a
process of producing a design attached silicone rubber nol ded

“varticle (i.e. a silicone rubber nolded article with a design

“attached) in which a silicone rubber conposition is cured to form 10

t'he nol ded article sinultaneously with the attachnent of the design to a
surface of the article, a nolded article produced by such a process, a
transfer material or a cover filmwhich is used for such a
process, and a nolded article whi ch i s produced using the
transfer material or the cover fil mpg8CRIPTRONt i nvention allows
a design such as a character, a mark and/or a pattern to 15 strongly
attache to a surface of the silicone rubber nolded article, which is
preferably used for an article such as a keyboard, a self-illumnating

swi t chi ng Dwtﬁrlm m@csssmf SILIC?NE nue@ehmeug@d\mﬂél_e

As a process of atta ng onto a surface of a silicone ru

mol ded article a design such asyATHDESIGRATPACKED 2 pattern and so on,
t he foll ow ng processes have been hitherto enpl oyed: -

One prwcess is disclosed in for exanpl e Japanese Pat ent Kokai

Publication (JP-A) No. 8-294938, the disclosure of which constitutes a part
of 25 tP&cHificFiBld on of the present invention by the reference,
provided that 1t 1's not

The present invention relates to a process of producing a design
attached silicone rubbe_r molded article (i.e. a silicone rubber molded article
with a design attached) in which a silicone rubber composition is cured to form

10 - the molded article simultaneously with the attachment of the design to a
surface of the article, a molded article produced by such a process, a transfer
material or a cover film which is used for such a process, and a molded article
which is produced using-the transfer material or the cover film. The present
invention allows a design such as a character, a mark and/or a pattern to

16 strongly attache to a surface of the silicone rubber molded article, which is
preferably used for an article such as a keyboard, a self-illuminating switching

device and so on.

Background Art
20 As a process of attaching onto a surface of a silicone rubber

molded article a design such as a character, a mark, a pattern and so on, the

following processes have been hitherto employed:

, One process is disclosed in for example Japanese Patent Kokai
Publication (JP-A) No. 8-294938, the disclosure of which constitutes a part of

25 the description of the present invention by the reference, provided that it is not



2 - opposed to the object of the present invention. The process
-produces a desi gn attached silicone rubber nolded article by
sandw chi ng between forces of a nold a transfer material which
conprises a transfer |ayer (which conprises a release |ayer, a design

'flayer, 5 an adhesion |ayer and so on) formed on a substrate sheet,
suppl ying an uncured silicone rubber conposition into a nold
cavity on a transfer layer side and filling the cavity,

curing the conposition so as to form agsilicone rubber nol ded
article and sinultaneously attaching the transfer material to a surface of
the 10 article, and then ' peeling off the
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article and simultaneously attaching the transfer material to a surface of the |
10 artiéle, and then |
peeling off the substrate sheet from the article to transfer the
transfer layer onto a surface of the article so that the design is formed on the
article. This process has an advantage in that necessary steps are reasonably
reduced since the design is formed within the transfer material and the
15 formation of the.des‘ign on the article is carried out simultaneouély with
molding the article.
There is also another process in which the transfer material of
the above process is replaced with a cover film. This process is disclosed in
for example Japansse Patent Kokai Publication (JP-A) No. 8-294940, the
20 disclosure of which constitutes a part of t_ﬁe description of the present
invention by the reference, provided that it is not opposed to the -obiect of the
present invention. The process produces a design attached silicone rubber
molded article by | |
sandwiching between forces of a mold a cover film which

25 comprises a substrate sheet, a deéign layer, an adhesion layer and so on



3 - which are on the substrate sheet,

=suppl yi ng an uncured silicone rubber conposition of into a nold

cavity on a design layer side and filling the cavity, and '

curing the conposition so.as to forma silicone rubber nolded 5
“rarticle and sinultaneously attaching the cover filmto a surface of the

farticle. Al so, this process has an advantage in that necessary
steps are reasonably reduced since the design is indirectly
formed.within the cover filmand the 3 formati on of the design on
the article is carried out sinultaneously wth the mol di ng of the
article. 10 In the above prior processes of producing the
desi gn att aolRigh are on the substrafesifedtubber nol ded article, bonding of the
transfer layer or the cover filmto the silicone rubber nol ded

article is effected bysippyingasurdure@sfiiconsltubbér composition of igto& tndlde
surface of the silicone rubbér nolded article is |less active, there is a
problemin té}ﬁilz% 8'eshi1ayBesida dief filth cavity, angd. 15
To date, becausé of |low'™C eX?cal'reactiv ty of g%e surface of

silicone rubber, ther %ﬁ%%\}%éé&?hﬁ@siﬁéﬁbo%% 10 T8RN WSl rubbEr hélded

Publication (JP-A) No. 8- “Process for coating silicone rubber using

epoxy gesin éﬁi@!ﬁ?éﬁd Eﬁﬁulﬁé'\???gly%tﬁébggtnﬁg!nﬁv?g filth t& ?Q.Rﬁf@(:‘prtgfftpé articlé.

processes for adhering a ent e surface o I cone rubber.
This 20 ABo2tHS Précess! Hag/ih abivantals T thdtHdtekaai55steps Aré rdad il anes
and the |ike ’ contal ni ng an gpoxy group isﬁg%g?ed on the sdrface

of silicone fdiRal-sindtthe design is indir8&tly fRmed Withif the egvapﬁl'hi aAd thever
g conpound,

contai ni ng.an epoxy-group-contalnin an am ne-type -

curing agentjRiati i tdn/thecaititle il i o .
Al t hough t hef pr oélgg?*&gggs@ﬁedﬁé@r f acgfeol?.%taﬁrlﬁd;?ﬁ ?:Ignr%tarn Sggqu,}ugwr%g
coa’F ed with Hb?diﬁﬂro?%@aﬂﬂe.res' nis nmentioned, this coating Process has a

10 In the above prior processes of producing the design attached
- silicone rubber molded article, bonding of the transfer-layer or the cover film to
the silicone rubber molded article is effected by the adhesion layer. However,
since the surface of the silicone rubber molded article is less active, there is a
problem in that strong bonding is not always achieved.

1.'5 | o __To date. because of low chemical reactivity of the surface of
silicone rubber, thére are examples such as Japanese Kokai Patent
Publication (JP-A) No. 8-333465, “Process for coating silicone rubber using
epoxy resin and silicon rubber products coated with epoxy resin,” as
processes for adhering a different résin on the surface of silicone rubber. This

20 is a process in which a primer formulated with trialkoxysilanes and the like

~ containing an epoxy group is coated on the surface of silico.ne rubber. Then,
on top of this a composition layer containing an epoxy-group-containing
compound, an amine-type curing agént and a surface active agent is formed
,ahd cured. Although the process where the surface of the silicone rubber is

25 coated with the cured epoxy resin is mentioned, this coating process has a



4 di sadvantage in that the operation process is extrenely

-conplicated and the : cost becones high. Furthernore, when the priner
is.coated on the surface of - the silicone rubber, the coating can
be uneven, and sufficient adhesion cannot be obtained. 5

"~Alterpatively, there are patents which nention adhesion of -

“different resins such as Japanese Kokai Patent Publication (JP-A) No. 8-
118417, "Pol yurethane coated silicone rubber nolded article and the
production process thereof; however, begcause the silicone rubbers used
therein nust necessarily be silicone rubbers which have sel f-adhesive 10
properties, there is a disadvantage in that unless a fluoride resin coating

s dééiﬁ‘aﬁt’agénlntthﬁt ff?aé#e@ﬁbﬁ rbB&ss fshétfdnel Qi&‘?n IR:%'téH ﬁﬁﬂ%&s to

the nold, an sati stactory adhesive propert etween t

di fferent ressfi5ecstneshigh Furthermore, WPBAItAB Primer | Is ¢ coated on the surface of
Because of this, processes for prepafing designs o ters,

symbol's, pajghé Fﬁﬁoné‘gﬂ?ﬁ&e the €6a ﬂﬁ%&ﬁﬁ beinéVeh, %dtﬁﬁtﬁéh{ &&'iisuéﬂ@ﬁﬁhoi‘ave

been rintin rocesses usrng silicone
Suggest i ons YfgPphialitdy.Pri nting processes using the silicone inks
are screen printing or printing processes using a transfer process as seen

i n Japanese M@fﬁ&v@?gg%g%gf@bé@%fté %I&T]Reﬁhoﬁ'%ﬁheg%?zéfz

1- 35749, 2-27154, 20 and robl em
with the sc ds?gé(]’eﬁf l’éﬁlhé‘gu?]ﬁ agt‘ﬁP KokaHPR&INt @‘ubhcatlon ) (JP- ING. %—e”t

colors are_u to nake t ecause It 1S not e to form

| ayers of cojyqyd! "'P&E/uféiﬁaﬁé‘%ﬁﬁe nu%&f@{#ﬁﬁﬁ%ﬁ@lﬁédmﬁr rﬂ{ tHY | nting

steps is e necessary col ors.

Fur t her nor e,5,.85,,&0h protess théfdof: hoWevel, Bdauds the Rilicehe tuBbatd Ls&e ' ubber

article having a traﬂspare
therein must necessarily be silicone rubbers which have self-adhesive

10 properties, there is a disadvantage in that unless a fluoride resin coating is
coated on the metal mold, then the silicone resin adheres to the mold, and
satisfactory adhesive. properties between the different resins cannot be |
obtained. |

Because of this, processes for preparing designs of letters,

15 symbols, patterns, and the like on thé surface of the silicone rubber have been
limited to printing processes using silicone inks.

Suggestions for such printing processes using the silicone inks
are screen printing or printing processes using a transfer process as seen in
Japanese Kokoku Patent Publication (JP-B) Nos. 60-2323, 1-35749, 2-27154,

20 and 4-58128. .

The problem with the screen printing is that when a number of
different colors are used to make the design, because it is not possible to form -
layers of color all at the same time, the necessary number of printing steps is
the same as the number 6f the necessary colors. Furthermore, as one

25 condition of the design, when a silicone rubber article having' a transparent



5 portion is obtained, after the whole of the upper surface of
tthe nol ded silicon . rubber article has been coated in a col or

t hrough which |ight cannot pass, for exanpl e, black, there is a
di sadvantage in that a transparent portion nust be prepared by
Tenoving one portion of the coating layer using, for exanple, 5 | aser
l'ight. As to the problens of printing using the
silicone inks, because "the silicone inks are linited to those with
hi gh viscosities and the nunber of 5 the available colors is also
limted, there is a problemin that basically it is very

difficult to produce designs having fine lines or many col ors. Furthernore,
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whi | st protruding, there is a disadvantage I n e printed
desi gn peel spbbler &ticlé has been coateddflial és18PtHBugh Mhich i ' t@ge in
that the silicone ink has poor abrasion g st@eh@?@r@ﬁé??’e@g
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easily absorbs oil and so when used for from

fingers peneﬂfe@ia‘?éd bycrmﬁdw&sg? idrPof fHy ﬁétﬁftg;]l'hg@ Li¥in 93?;&@{&93@?9&“

under neath the keyboard and "a bl em arises w ontac 1es.
Furthesnnre,|3gp“ kf ansfer-printing silicone ink onto silicone
rubber, in ag 'tlgn to the above-nenti oned probl ens, because the silicone
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10 because designs on the surface of the silicone rubber are printed whilst
protruding, there is a disadvantage in that the printed design peels off easily.
Additionally, there is a disadvantage in that the silicone ink has poor abrasion
strength and letters become scratched whilst in use. Furthermore, silicone-
rubber easily absorbs oil and 36 when used for keyboard controls, oil from
16 fingers penetrates from the key top to the electrically conducting part
underneath the keyboard and a problem arises with contact difficulties.
Furthermore, when transfer-printing silicone ink onto silicone
rubber, in additic_)n to the above-mentioned problems, because the silicone ink
must be printed on top of the transfer plate, when using automatic equipment
20 which installs this, exiremely large-scale equipment is required, and there is a
disadvantage in that the costs become high. Additionally, when the |
preparation has several tens of thousands or several tens of millions of shots,
because -an extremely high number of transfer plates are necessary, there is a
problem in that production efficiency is extremely poor. |
25



6 Di scl osure of Invention It is,
therefore, an object of the present invention to provide a . .
process of producing a design attached silicone rubber nolded article (i.e
a silicone rubber nolded article with a design attached) which
process strongly * 5 bonds a design to a surface of a-silicone rubber
mol ded article, a nol ded article produced by such a process, a
transfer material or a cover filmwhich is used for such a
process, and a nolded article (such as gn injection nolded

arti-cle, a press or conpression nolded article and so on) which is produced
using the transfer material or the cover film 10 In the

first aspect Digdissureefdnventidrent i on provi des a process of o
produci ng a design attached silicone rubber nolded article conprising the

steps of: It is, therefore, apl stjedtbians Qré’sémhﬂ/eﬁtlbh%&jfr%ldé%t erial

whi ch conprises a substrate sheet and a design | aye

| ocated on aprdce@slofpro@iding'a Aésign attadRed sulcéhé‘?ul%ertu%loé%ﬁ&l&%t@es Qeet

supplyi ng an uncured silicone rubber conmposition into a c

the ol d on giigené aiberinibldvd eatieradwitivel dsidn %nbp'epéagﬁ{é{r%@gly

silicone rubber nol ded article whi I nt'egra

transfgr mat pphdd al desigh 64 surface of smé’dlﬁ ﬁﬂ)ber molded article, a molded
separating off the suéggrate sheet st 11 cone rag%

mol ded arti chﬁud&ledaucéd uvﬁmrﬁéﬁebdéshgﬁttﬁmsk{]r%afe%l é%fo\/§} film which Is

characterized in that at |"'east a porti e trans
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~conposition in the nol ontal ns, as a acc
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using the transfer material or the cover film.

10 In the first aspect, the present invention provides a process of
producing a design attached silicone rubber molded article comprising the
steps of: _

placing onto a mold a transfer material which comprises a
substrate sheet and a design layer which is located on at least a portion of one

15 side of the substrate sheet,

supplying an uncured silicone rubber composition into a cavity of
the mold on a design layer side and curing the composition so that a silicone
rubber molded article which is integrated with the transfer material is formed,
and .

20 separating off the substrate sheet from the silicone rubber
molded article which is integrated with the transfer material,

characterized in that at least a portion of the transfer material
except the substrate sheet which portion contacts the silicone rubber

composition in the mold contains, as a bond accelerating component, at least

25 one compound selected from the group consisting of alkoxysilanes containing _



L7 at | east one unsaturated bond and pol yor ganohydr ogensi | oxanes

-.cont ai ni ng at | east two hydrogen atons which bond to the sane
sil.icon atomor different silicon atons. In
t he above process, the separating off step of the substrate 5 sheet in

-one epbodi nent may conprise a step of opening the nold after

‘curing the silicone rubber conposition and taking out the silicone rubber
nol ded article which is integrated with the transfer nmaterial fromthe
nol d, and a step of peeling the substrate sheet off the silicone
rubber nol ded article which is integrated with the transfer
material so as to obtain the design 10 attached silicone rubber nol ded

article. In éﬂ@é&%n@ﬂﬁ@&h?ﬁ@&bdﬂléﬁand polyorgan@ﬂ&ﬁﬁgéﬁéﬂ%xﬁﬁés %bﬁthliﬁihy

conprise a step of opening the nold after curing t silicone

rubber Coméagilééﬁﬁwérﬁydi’@g‘éd Bibrid WhidhoBsAd teetheedthe Rlicoh o ér diftfent

r ubber nol d articlewhiTh 1s integrated with the transfer nmaterial so
that the ili fgsign attached silicone rubber nolded article is left

. con ators: : . : .

in the nol d,ménd atstep of 15 taki ng out the design attached silicone

rubber nol ded article thtR&abboe m%ggl’ ﬂ.{eh%etpalrgﬂng of sfté’d Bpﬁ? SiHp@keEnt, the

above two enbodi nents nay be co e separating off
af ter Suri nghHes B8 oo FBRE el odinlRa Stofs BFBloiing o mold ter I ¢
the 20 | reyriie, o ickieriibdr pBRBRERCR i kg fut (@SN RIBES ™ e
:r;:) 2 relr alm.)l deglolded article wﬁEﬁ i€ frﬁeﬁ\‘%it%&'%t@ tbﬁ@%?ég?ﬁgﬁﬁﬁ%h{r&ﬁﬁ&%@éﬁ. Gnd
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placing ont oygicHgL ﬂmtégfé?élc? (ith' th8't¥dMsFdr HAatBHal 86 2sto Bhith"tAb Yesign
10  attached silicone rubber molded article. In another embodiment, the
separating off step may comprise a step of opening the mold after curing the
silicone rubber composition and peeling the substrate sheet off the silicone
rubber molded article which is integrated with the transfer material so that the
design attached silicone rubber molded article is left in the mold, and a step of
15 taking out the design attached silicone rubber molded article from the mold. In
a further embodiment, the above two embodiments may be combined, that is,
the separating off of the substrate sheet may comprise a step of opening the
mold after curing the silicone rubber composition and taking the silicone
rubber molded article which is integrated with the transfer material out of the
20 mold while peeling off the substrate sheet from the silicone rubber molded
article which is integrated with the transfer material.
_ In the second aspect, the present invention provides a process of
producing a design attached silicone rubber molded article comprising the

steps of:

25 - placing onto a mold a cover film which comprises a substrate



8 ~ sheet and a design |layer which is |ocated on at |east a portion
- 0f one side of t he substrate sheet, and

suppl ying an uncured silicone rubber conposition into a cavity of

the nold on a design |ayer side and curing the conposition so that a

~silicone 5 rubber nolded article which is integrated with the cover

“filmis forned, characterized in that at |east a
portion of the cover film except the substrate sheet which
portion contacts the silicone rubber cgmwosition in the nol d

contains, as a bond accel erating conponent, at |east one conpound
sel ected fromthe group consisting of al koxysilanes containing at |east one

10 unsa&Héﬁa; @ﬁl% B O%&%&Waﬁm% iéa‘%l‘éf‘rﬁ?i-ﬁﬁﬁ%? dhBigide 8f | east

t wo gen a bond to the sane silicon atom or

di fferent siphd S@Pstrate sheet, aritf Os. I n each of the
above processes, the al koxysilanes which may be used as the bond

accel erating CO”pone“%H Em@)‘aﬁfﬂ cﬁi’e&khié&ﬁ%? Hélggg%eiﬁon int8 % BAviF8fh

havi ng an unsaturated such as an ethylenic

Typically b sl L anMi -'eg,.@) i i I ’Eﬁﬁc‘;d | 1
agg: Icgbl-g flrt-‘t(')em o% %Hggﬁgp\éggdeﬂ %gé tgdma%ﬁﬁéﬁag?@éﬁ eﬂriag gl .n%asy
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comeci al | y avai | abl e.&hﬁﬁtgll?iéq ﬁtﬁgz %%Falr?p fon aﬂmﬁm%eﬁgmee

met hacryl oxypropyl -trinethoxysi [ ane r exa commercl al l'y aval
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selected from the group consisting of alkoxysilanes containing at least one
10 unsaturated bond and polyorganohydrogensiloxénes eontaining at least two
hydrogen atoms which bond to the same silicon atom or different silicon
atoms. |
| In each-o_f the above processes, the alkoxysilanes which may be
used as the bond accelerating component are so-called silane-coupling
15 agents each having an unsaturated bond(s) such as an ethylenic bond.
Typically but not limited, vinyltriethoxysilane (for example commecially
available from Toshiba Silicone Co., Ltd. and Shin-Etsu Chemical Co. as
TSL8311 and KBE1003, respectively) is-an example of such a silane-coupling
agent. | For example, vinyltris(2-methoxyethoxy)silane (for example
20 commecially available from Shin-Etsu Chemical Co. as KBC1003) and 3-
methacryloxypropyl-trimethoxysilane (for example commercially available
from Toshiba Silicone Co., Ltd., Shin-Etsu Chemical Co., Ltd, and Toray-Dow
Corning Silicone Co., Ltd.. as TSL8370, KBM503 and SZ6030, respectively)
are also preferably used. Further, with respect of the

25 polyorganohydrogensiloxane, component b) (including component B)) of the



-

9 silicone rubber conposition used in the present invention which

Wl be descri bed bel ow nay be used as the bond accel erating
agent. An exanpl e of t he pol yor ganohydrogensi |l oxane is

met hyl hydr ogensi | oxane, which is for exanpl e comerci ally avail abl e
“from Toshiba Silicone Co., Ltd., Shin-Etsu 5 Chem cal - Co., Ltd, and
"Toray-Dow Corning Silicone Co., Ltd. as TSF484, KF 99 and SH 107
respectivel y. In any of the production processes,

t he portion which contains - thge bond accel erating agent preferably
contains it in a content in the range fromO0.1 to 10 % by wei ght
based on a wi ght of that portion. 10 When t he nol ded

article’is fdidoné fubbar e8fipositidnAUsed inftheSpre’nt invention whith Hill@ePr ocess
according to the present invention, the conpression nolding

process may dgaEAbba Deld\® may b@Ws@ﬁ &5 $sbond accelerating agent, An exa®pfé o9 a
transfer naterial or a cover | nserti ng an

| ntermedi at § E'ﬁﬁl nr%ﬁnéh ens:io‘_a(ane is methylhydrogensuloSdéPnB' WiHiéh foencur ed
silicone rub er conposition’in a cavit he | nternedi at e

pl ate, example commercially av&lidblé h@nﬁT‘é@ﬁWa Sm&éﬁe Qfo ! DRI, "Shi-Etsu
conpressing at a tenperatur€ between 100 and 170[err]

renovigng theCH&‘ng:rai‘poerLﬁuéhQQ'dPéy-‘mﬁv Edrhi?@@ihééﬁ’é)%f,glgtld.a WKF on,

renDV|ng t he” upp ng out a silicone
rubber nol degb ahH S}Llﬁéf‘?@éﬁéﬁ‘wﬁﬁv' ty of the , I nternedi ate pl ate.
25

In any of the production processes, the portion which contains
the bond accelerating agent preferably contains it in a content in the range
from 0.1 to 10 % by weight based on a wight of that portion.

10 - When the molded article is formed in a compressioh dr pressing
molding process according to the present invention, the compression molding
process may comprise the followmg steps: |

locating a transfer material or a cover fiIm

inserting an intermediate plate of a mold,

15 supplying an uncured silicone rubber composition in a cavity of
the intermediate plate,

| mounting a upper force of the mold,

compressing at a temperature between 100 and 170 °C,

removing the mold after curing of the silicone rubber

20 composition, |

rémoving the uppef force, and

taking out a silicone rubber molded article from the cavity of the

intermediate plate.

25



10 Brief Description of Draw ngs Fig. 1
shows a cross-sectional view of one enbodi nent of a nold ~ for

i njection nolding with which the production process for the silicone rubber
5 “nol ded article with the design attached according to the present
Tnvention is carried out in which viewthe nold is closed before
a silicone rubber conposition is supplied;

Fig. 2 shows a cross-sectional view of one enbodiment of a nold

for injection nolding with which the pgﬁpuctlon process for the silicone

rubber 10 nol ded article with the design attached according to the
present invention is carried out in which view the silicone
rubber conposition has been suppli ed; _ Fig. 3 shows a
cross-sectional view of one enbodi nent of a nold for injection

mol di ng wi t hpyak msaﬁﬁéﬂggﬂbféwiﬁgsprocess for the silicone rubber

nol ded article wth t esi gn attached according to the present invention

is 15 carried out i) eHJWS ¥ \chss SsctiBRbfview HPGHE Sniblodfthedt-ds &'
b 2

silicone rubber osition; g." !

ol di mg. wi £ Gy S0 ehelirgf e WhRH B8 JroBliofor Bidtessfor the siiiing Rititer'
'3 205 oot Bich yh e AeBioh A EReRAHRUA th ok BrediIRVeNERIBE o
et STy ot o n VORGP YRAig o gpoodbeor sl it % ™"

silicone rUbESHPH@itﬂﬁqgasr@ip@%@ with the design attached whi ch can
y the S .

be produced proce ‘the present invention;
Fig. 2 shows a cross-sectional view of one embodiment of a mold

for injection molding with which the production process for the silicone rubber
10 molded article with the design attached according to the present invention is
carried out in which view the silicone rubber composition has been supplied;
Fig. 3 shows a cross-sectional view of one embodiment of a mold
for injection molding with which the production process for the silicone rubber
molded article with the design attached according to the present invention is
15 carried out in which view the mold is opened after curing a silicone rubber
| composition; |
| Fig. 4 shows a cross-sectional view of one embodiment of a mold
for injection mbld_ing_ with which the production process for the silicone rubber
molded article with the design attached according to the present invention is
20 carried out in which view the silicone rubber molded article has been removed
from the mold;
Fig. 5 shows a partially cut-away perspective view of one
embodiment of a silicone rubber molded article with the design attached
which can be produced by the process of the present invention;

25 Fig. 6 shows a cross-sectional view of one embodiment of a



25 Fig. 6 shows a cross-sectional view of one enbodi nent

of a transfer material which is used in the production
process for the silicone rubber nolded article with the design
attached; Fig. 7 shows a partially cut-away
perspective view of one enbodi ment of a silicone rubber nol ded
article with the design attached 5 ~ which can be produced by the
process of the present invention; Fig. 8 shows a
cross-sectional view of one enbodinent of a cover filmwhich is
used in the production process for the silicone rubber nol ded
article with the design attached; Fig. 9 shows a

cross-secti Oﬂahffsgr %&tﬂi?ﬂﬂ%:ﬁﬁﬂgﬁmihé) raduhol Ipilé)cess fpfé?r'i? Eféi@éﬁe( or

conpressi on) no e production process

silicone rUbﬁﬁbéfqh%@dadﬁiélg'vghﬁtﬂfﬁlenhdéﬁ%@ﬁébﬁéld-attaChEd according to the

present invention is carried \ _h view'the nold is cl osed beggre a
Shove.a cr oss- secti onal e S 4REHA cutaway porspective view qf o 7.

. . . . : _ |
comr st on, BRiHifei! sfa Wicpho il MEleEH AGRWRE o ko Wipched , (.o
D ooenb, | o WhicHlcart bR Hrbcbc’ty ' pllbeS8 of ' phdbnt rvehBR; e

conposition een _

. ; . g.
iBlf’r_E’.‘?’ei‘sféﬁzmﬁfk'f&afwwﬁﬁ ﬁ?ﬁ%%ﬁ%@?‘?ﬁ“sﬁ{)%@@@ﬁmwﬁfﬁ@ﬁt 3Pfo .
o eunn s e REREER b 5o AL o ot Riedie B e sPESER HiBe
EFB!ngzashomg“%d%?g@&%%g@@ﬁg%gﬁgﬁﬁbﬁﬁ%ﬁﬂﬁkglgﬂbogpgent of a 25 nol d for
conpression ol ding W iy WikgRyd BrSsL8eonaMvidWSEoRe bibadiRent of a mold

10 for press (or compression) molding with which the production process for the

11

_silicone rubber molded article with the design attached according to the
present invention is carried out in which view the mold is closed before a
silicone rubber composition is supplied; |

Fig. 10 shows a cross-sectional view of one embodiment of a
15 mold for compression molding with which the production process for the
silicone rubber molded article with the design attached according to the
present invention is carried out in which view the .silicone rubber composition
has been supplied;
Fig. 11 shows a cross-sectional view of one embodiment of a
20 mold for compression molding with which the production process for the
silicone rubber molded article with the design attached according fo the
present invention is carried out in which view the mold is opened after curing a
silicone rubber composition; and
Fig. 12 shows a cross-sectional view of one embodiment of a

25 mold for compression molding with which the production process for the



12° silicone rubber nolded article with the design attached

-according to the present invention is carried out in which view
the silicone rubber nol ded article has been renoved fromthe nold.
5 In the drawi ngs, the nunerals therein indicate the
“fol |l owm ng menbers, respectively: ‘ 1
“transfer material 2: novable force of nold for
i'nj ecti on nol di ng 3: novable plate of nold for
injection nolding 10 12 4. fixed force of nold for
i nj ection nol ding 5: fixed plate of nold for
I njection nol di ng 6: clanp for transfer nateri al
7: push bar siligonerbbbe moldéed driidle with the design attached accoftlingitether pin 15
9: ‘ejector plate 10: ejector rod
11: air buslpresent invention is carried outia :whicle viewltisa kilicone rubéemoldatbosi ti on
13:- silicone rubber nolded article 20 14: substrate
sheet article has been removéé fron® tiRafmId.ayer _ 16:
desi gn | ayer 17: top force for conpression nol ding
18: bottom force for conpression nolding 25 19:
coverfilm

5 In the drawings, the numerals therein indicate the following

members, respectively:

1: transfer material
| movable force of mold for inie.ction molding
movable plate of mold for injection molding
10 fixed force of mold for injection molding
fixed plate of mold for injection molding
clamp for transfer material

push bar for transfer material

ejector pin

© ® N o o & 0 N

15 ejector plate

-
QO

. ejector rod

=
=

T air bush_

Jry
N

: uncured silicone rubber composition

_‘.
W

. silicone rubber molded article
20

-t
H

substrate sheet

-
($1]

: release layer

—h
(o]

: design 'Iayer

-t
N

: top force for compression molding

—h
o]

: bottom force for compression molding
25

-
©

. cover film



13" Det ai | ed Description of the Invention

-In the process according to the present invention, placing of the
transfer material or the cover filmnmay be carried out by |ocating the

transfer 5 material or the cover filmso as to align the design |ayer
“With the article to be nol ded. That is, the transfer material or
“the cover filmis so placed with respect to the nold that a

nol ded article is finally produced which has the desi gn bonded to

a predeterm ned portion of the article3d8This is carried out

based

on a nanner which is known to those skilled in the art in the field of 10

nmol ding or printing. For exanple, the transfer material or t

he cover film

S | ocated onto the nold by aligning the transfer material or the
cover filmwth the nold while reading a resister mark on the
transfer mapetaiRld Deséristicrosfthel invention and a resister mark on the
nol d using appropriate sensors. As descri bed above,

the present invention|n thd pRodelss HecdfdiRg to tﬁ&present’ini)ehﬁéﬁ élh@rr@rmﬁés for

the production of the design attached silicone rub

article usi fankfe niétenafl 6 th'éBétﬁielr Mim rhaly BETHASE bat e¥ A ThE ttrah%férhe

process, the transfer material conprises the substr

| ayergon at ntaaéﬁér Gt tnerddvenﬂmﬁ SO o atrgrpthetdesrgw

e sheeét

and t he design

frwithh®atartiele tbiid the

desi gn | ayer (when the design |layer 1S ﬁ sent on the entire of.

one side of nidi§ed.OThat is, tﬁé’t?éhéfei'%atbﬁﬁion th@rcdvbﬁ MRt 86 pladvarwihd a
portion of  the substrate sheet on whi ch portlon the design layer

i's not pres degfgcgﬂwé Hﬁ)l&"ﬂ*?atgi‘r)ﬂo?d@t! an&r@rsemry produced wbHPéh Ra®fid | on of

one si de of

strate sheet) contact the sil'icone rub

conposi tion de§rgh*1§brtﬂddjto a@réﬂtérrﬁ héFEBh of e BARTE. T hPsOistda?ﬂe@GGt

preferably

| e of the design |ayer .contains the bond

accel erati ”%aﬁ&&%%?ﬁanr@rwh@ﬁ is n%%%’éeesknmﬂt {ridCad SRt SIBNRAT | S
formed on the entire

e one SI e of

10 molding or printing. For example, the transfer material or the cover film is

located onto the mold by aligning the transfer material or the cover film with

the mold while reading a resister mark on the transfer material or the cover film

and a resister mark on the mold using appropriate sensors.

As described above, the present invention in the first aspect

15 provides the process for the production of the design attached silicone rubber

molded article using the transfer material. "Inone concrete embodiment of the

process the transfer material comprises the substrate sheet and

the design

layer on at Ieast a portion of one side of the support sheet, so that the design

layer (when the design layer is present on the entire of one side of the

20 substrate sheet), or the design layer and a portion of the substrate sheet on

25

which portion the design layer is not present (when the design layer is present
on a portion of one side of the substrate sheet) contact the silicone rubber
composition in the mold. In this embodiment, at least a portion and preferably
the whole of the design layer contains the bond accelerating component. For

example, when the design layer is formed on the entire of the one side of the



14 substrate sheet, a portion or the whole of the design |ayer

TTay contain the bond accel erating conponent. For exanple, when

t he- design layer is formed . partially on one side of the substrate
sheet, a portion or the whole of the design | ayer may contain the
bondlng accel erati ng conponent. 5 In a-further

enbodi ment of the process according to the present I nvention in

which the transfer material is used, the transfer material may

conprise a release |layer which is Iocatw bet ween the substrate sheet and
t he design | ayer. The rel ease layer may be forned on the whole or
a portion of the substrate sheet. Thus, in one enbodi nent, the

rel ease | ayegubstrdteshieet @Féﬁion or thbwmuh&aeélgﬁéﬁﬁ%éﬁ‘bﬁn@gm and the

deS|gn | ayer is formed on the whole or ion” o rel ease

layer. In anpbh@'acesReatineéémpbhént. eF&aé)&hé‘l)éethﬁ the design laybPidTefinmed 2
P i T

portion of the substrate shee and the desigh |ay

formed on thﬂai"!m&l%noéné Bige'dttRE SBbsRYR' Iﬁetﬂ%EBthdno& vEr o\mﬁé‘se | ayer

and remal ning portion o trate ich the

rel ease | ayeﬂebi@nﬂ yer  rhay contélﬁrtﬁé‘i)dm}hd’écé‘é?ﬁt‘a‘ﬁﬂged&ﬁaﬁ@ﬁéh tor partially

with a design | ayer s or different from

the degign | ayer on thﬁ\ ayer athﬁéi&‘?ﬁent'd?tﬁ%‘ﬁocess accPrqlﬁ@Wﬁ{e prdad ment .

t he whol e of the design a porti

rel ease | ayejnventishi lﬁWHﬂﬂfﬁfe%ﬁ’é?etjﬁﬂt&ihl iSUsed, @eﬁmﬁmgwaﬁ

silicone . ber conposition int

Thver on whi cﬁﬁ‘t"ﬁfﬁecﬁ%&éﬁ* yéfwhich (£33¢418d! 8kfen fd 3{{@&‘2%‘8/%}4933886‘?'?:?
e
Shieh cont aci pSsifdte ShelfYTHGE th RA dfinGiintdhf, hBiBlensBiEu G b B!

such 485 tﬂé"&ﬁﬁr% &le 3AbEIraY8 sHd¥E AR tha' d¥afyr TBYer RbithEd bA%th3Wole or

accel erating
a portion of the release layer. In another embodiment, the release layer is

formed on a portion of the substrate sheet, and the design layer may be
formed on the whole of the release layer or a portion of the release layer and
the remaining portion of the substrate sheet on which the release layer is not
15 formed may be coated entirely or partially with a design layer (which may be
the same as or different from the design layer on the release layer). In the
former embodiment, the whole of the design layer and a portion (if any) of the
releése layer on which portion no design layer is present contact the silicone
rubber compossition in the mold, and in the latter embodiment, the whole of the
20 design layer, a portion of the release layer on which the design layer is not
present and/or a portion (if any) of the substrate sheet on which neither the
'design.layer nor the release layer is present contact the silicone rubber
composition in the mold. Any combination of the layers and portions thereof
which contact the silicone rubber composition in the mold or any one of such

25 layers and portions thereof alone may contain the bond accelerating



conponent. Usual ly, the design layer and/or the rel ease |ayer or portions
-thereof which contact the silicone rubber conp05|t|on in the nold contain

t he bond accel erating conponent. It is noted
that the release layer is intended to nean a |layer 5 which is
"separated fromthe substrate sheet and finally bonds to and remains

‘on the silicone rubber nolded article together with the design | ayer when

t he silicone rubber nolded article is forned.

In a further enbodi nent of the processqgccording to the present

i nvention in which the transfer material is used, the transfer material may
10 conpri se an adhesion |layer on at |least a portion of the design

l'ayer, or org ponent. Usuall eﬂ\%tdéigméyei?&nﬂfortthé rélé&b@ﬂaiyéb’&* drfigngt | east
a portion of t e rel ease layer on whi ch the design Iayer I s not

present; t hechaf&tgwaw bam%}]w sm&ﬁa@ﬂrmr%mposmon in theavield édstam ey tion

of the deS|gn er on t he adhesion layer is not pr esent

and/or a porBdrﬁPa@éelé{éﬁl ge&tﬁﬁﬁﬁ.\é,ﬂyer on which neither the adhesion 15
esl

| ayer nor th present contact the silicone rubber material

conposition in the ol P'ls ﬁ&@d%ﬁaﬁ}tﬁé%ﬁi@s@%ﬁ%ﬁQ lr%nHQGté‘%‘@a?i QMayetyer, or

at | east a portion of t esion layer and at | east a portion

of theport 'wn.gpf.s sgparated {rohhﬂwed&?ds%té §M8ét & gﬁarﬁﬂbanas g&aﬁa rgﬂ\aﬁ]@/er i's

not present rtion Ion O

rel ease |ayegn gy Eiﬂbc?ﬁbl lté?‘?{g g&acce bF‘Vﬁ’th {8 design Id}fer wHh ﬂ’\?ﬁ' gn

layer is present con ng conmponent

is, the trarﬁﬁé‘drﬂ)d@bﬂe'r%ol étlé ﬂﬂﬁ.id@/ contain the adhesi on | ayer in

this esion layer may be one which is

conventional |y used sqn g furthor em@o%.ﬁ@n%f #/ br2od5 LBGbrkhg o 888t Ubber
~ invention in which the transfer material is used. the transfer material may

10 ~ comprise an adhesion layer on at least a portion of the design layer, or on at
least a portion of the design layer and at least a portion of the release layer on
which the design layer is not present; the adhesion layer, or the adhesion
layer and a portion of the design layer on which the adhesion layer is not
present and/or a portion of the 'release layer on which neither the adhesion

15 layer nor the design layer is present contact the silicone rubber material
composition in the mold; and at least a portion of the adhesion layer, or at
least a portion of the adhesi__on layer and at least of a portion of the portion of
the design layer on which the adhesion layer is not present and/or at least a
portion of the portion of the release layer on which neither the adhesion layer

20 nor the design layer is preéent contain the bond éccelerating component.
That is, the transfer material may additionally contain the adhesion layer in this
embodiment. The adhesion layer may be one which is conventionally used so
as to attach a design to a silicone rubber molded article, and which makes

bonding possible between a design layer and a silicone rubber molded

25 article. For example, a primer (for example, XP82-B0016 Primer produced by



boﬁaing possi bl e between a design | ayer and a silicone rubber nolded 25
Carticle. For exanple, a prinmer (for exanple, XP82-B0016 Prinmer produced by

16 . Toshiba Silicone Co., Ltd.) may be used for the adhesion

| ayer, and Japanese Pat ent Kokai Publication (JP-A) No. 8-294938
describes the adhesion |ayer and the disclosure of the Patent
Publ i cation constitutes a part of the description of the present
description by the reference, provided that it is not 5 opposed to
the object of the present invention. 16 In this

enbodi nent, the adhesion |ayer forns at |east a portion of t he

outernost surface of the transfer material which surface is renote fromthe

substrate sioshibaSiliconsiCe.| Ltd.j)mayriss used $or thecadhasiom Riyet 0aRe JapaRdsd N
t he nol d. The adhesion | ayer may be present on’a portion or the

entire of tlRateADKokai PeblicatiohdyPrA) Nod8:\#94938 desdribes thé ddiesio lagee | ayer
whi ch portion has no design | ayer thereon is present, the

adhesi on | aysid #@ydiSclostiessithe Patent Pubnicationrugrfs'tiﬁne@é ;Sér??ﬁfné re of such a

rel ease layer portion, and/or when a portion o e substrate

sheet whi ch desctiption bf thepidsent désaription! sy e rPéren@8, pRividéPthat itis not | ayer
thereon is present, the adhesion |ayer may be present on a portion or the

15 5 enti igppeked6the objdtt 'of #ie prdtemt inVintiAN- As
descri bed above, the present invention in the second aspect

provi des the process f|arthishémbBoditheiiti e adhdsivh %&?i%‘rnﬁéﬁ@%@?a?&ﬁtﬁ’aﬁ

r ubber ~ nolded material using the cover one concrete

embodi ment  qhe loifermost surface B 456 fransfel 8N &I which/BurfaEB i ?&ﬁo{é‘ﬁaﬁi"ﬁ’iﬁt rate
sheet and the design |ayer on 20 . at least a portion of one side of -the

substrate shepstratedshet, ahBTomtsdts the aKneired silicone rul{ﬁ@?%rﬁﬂbasiﬁtﬁﬂrﬂ!ﬁe' ayer

Is on the entire of the substrate sheet), or the design ayer and

a portion ofmplae m@aagaéi_sn%sf&tmav b8 preSemasn 'hﬁibé{i%@rofﬁ% englleaa!ﬁhe! S

not present (when the design layer”is present o I'on of one side of

the 19 de%;@ﬂary@tr,eamm & PBHRYTE of 1@ relddseafef WRRE p&aBRGRISTAGN 1 N

the nol d; and at
design layer thereon is present, the adhesion layer may be presenton a
portion or the entire of such a release layer portion, and/or when a portion of
the substrate sheet which portion has neither design layer nor the release
layer thereon is present, the adhesion layer may be present on a portion or the
15 entire of such a substrate sheet portion.

As described above, the present invention in the second aspect
provides the process for the production of the design attached silicone rubber
molded material using the cover film. In one concrete embodiment of the
process, the cover film comprises the substrate sheet and the design layer on

20 at least a portion of one side of the substrate sheet, so that the design layer
(when the design layer is on the entire of the substrate sheet), or the design
layer and a porﬁon of the substrate sheet on which portion the design layer is
not present (when the design layer is present on a portion of one side of the

substrate sheet) contact the silicone rubber composition in the mold: and at

25 least a portion of the design layer contains the bond accelerating component.



25 | east a portion of the design |ayer contains the bond accel erating

conponent. 17

Thus, the entire of the design |layer may contain the bond accel erating
conponent . I n anot her enbodi nent of the process for
.the production of the design attached silicone rubber nol ded
material using the cover film the 5 cover film conprises an adhesion
| ayer on the outernost surface of a design | ayer side of the cover
film and the adhesion layer forns a pdfion or the entire of the

" outernost surface of one side of the cover film Wen the adhesion

| ayer forms _the entire of the outernmost surface, only the adhesion |ayer
contacts t hd'hus, theraetireeithe dagign layer roay centairotheubamd abeslstititigng, and

t hus 10 at |east a portion of such an adhesion | ayer contains the bond
accel erati ngomponent.  conponent. Wien the adhesion layer forms a portion
of the outernost surface, t he adhesion | ayer and a portion of the
desi gn | ayer on whi ch Ip@nother embodiment of the pdveesisdor tve/produstion of thiesent
and/or a portion (if any) of the substrate sheet on whi ch portion
nei ther the dﬁ@ignsaﬁache;i//silicum rubkerduslded magerial iusing theesdver Him, the cont act
the silicone rubber material conposition upon the nolding, and thus

any c&nbi natcover film comprisesasv adhesipn layeron theesutefmost sutfacensf D tesighh

| ayers and portions thereof alone may contain the bond _

accel er at i ndayssraidenohthe cover film, and the adhesion layer fonmsearportionest theferitirg
present invuention, the uncured silicone rubber conposition which

i s used for offike sutéromst sufate of onbdide of thecdave2film. Whers thgladBediont he
present invention may be a liquid silicone rubber conposition - of
an addi ti on layardofms the eatirenofithehoutormest surfavei, oaly the adhesion layer conponent
a): a pol yorganosil oxane having at |east two al kenyl gr oups per

one nol ecul eontacts the silicone rubber material composition upon the molding, and thus
10 at least a portion of such an adhesion layer contains the bond accelerating
component. When the adhesion layer forms a portion of the outermost surface,
the adhesion layer and a portion of the design layer on which portion the
adhesion layer is not present and/or a portion (if any) of the substrate sheet on
which portion neither the adhesion layer nor the design layer is present
16 contact'the silicone rubber material composition upon the molding, and thus
any combination of these layers or portions thereof or any one of such layers
and portions thereof alone may contain the bond accelerating component.
- In one embodiment of the present invention, the uncured silicone
rubber composition which is used for the silicone rubber molded érticle
20 according to the present invention may be a liquid silicone rubber composition
of an addition reaction_ type, and which may comprise
component a): a polyorganosiloxane having at least two alkenyl
groups per one molecule,
component b): a polyorganohydrogensiloxane having at least two

25 hydrogen atoms per one molecule which bond to the same silicon atom or



conponent b): a pol yorganehydrogensi |l oxane having at |east two 25

- hydrogen atons per one nol ecul e which bond to the sane silicon atom or -

18 different silicon atons, and conmponent c¢): a

pl ati num conpound. - Preferably, at |east one .of the
-nunber of the al kenyl group per one nol ecul e of conponent a) and
"t he nunber of the hydrogen atom which 5 bonds to a silicon aton(s)
per one nol ecul e of conponent b) is preferably 3 or nore on
average. Such a silicone rubber conposf8ion is a known

conposition, and silicone rubber conpositions described in Japanese Patent
Kokoku Publication (JP-B) Nos. 51-28308, 52-39854 and 59-50256 and
Japanese Paldifdreipsificorafdrmsadndn (JP-A) Nos. 54-53164, 8-99332 and 8- 10
118417 may be used in the present invention. The disclosures of these

publ i cations congonipsrente):t a platindm cdaspounel i on of the present invention
by the references, provided that they are not opposed to the

obj ect of the present Preferably, at lcastoné ofthd humben et té élkéh){ltgjr@up per
pol yor ganohydr ogensi | oxane of conponent b) may be the same as the

bond accel ergel maletare 8nedmpanentvarand tHesAumbébof the h'ydroggn atom whichn t he
es

third and the fourth aspects, the present invention provi t he

transfser maiggalt %‘éﬁli&diﬁ_afd?ﬁﬁ giagbﬁbrrﬁé[@eerd deﬁféhtm ig'BetBratiy 3t used

for the process of producing esign attached silico r ubber | ded

article accqpéid'én aVetdifd. PSAE &l silichiRNubBRr 8BMPRSRIONIS G RsWIs-  Any nmatter
which is referred to throughout thi.s description so as to explain the

present 20 compdbitioH,' &t sMESHE! rilsbdr RONIUMIGHS QdstibRARbaResb Patghe" ©

and below, and 1 n parti cul ar e layered struct t he

Lpnetor ToRlle AU ercoPee (bkTsatoos o2 opsiie selspastehal
Japanese Patent Kokai Publication (JP-A) Nos. 54-53164, 8-99332 and 8-

10 118417 hay be used in the present invention. The disclosures of these
publications constitute parts of the description of the present invention by the
references, provided that they are not opposed to the object of the present
invention. [t is noted that the polYorganohydrogensiloxane of component b)
may be the same as the bond accelerating component and vice versa.

15 In the third and the fourth aspects, the present invention provides
the transfer material and the cover film respectively each of which can be used
for the process of producing the design attached silicone' rubber molded
article according to the present inventioh as described above. Any matter
which is referred to throughout this description so as to explain the present

20 invention including the production processes as the above and below, and in
particular the Iayéred structures of the transfer material and the cover film and .
materials used are relevant to the transfer material and the cover film of the
present invention, provided that such a matter does not opposed to the object

of the transfer material and the cover film of the present invention.

25 Also, in the fifth and the sixth aspects, the present invention



preéent I nvention, provided that such a matter does not opposed to the

"obj ect of the transfer material and the cover film of the present
i nvention. 25 Also, inthe fifth and the sixth aspects,
the present invention

19 - provi des the design attached silicone rubber nolded articles
respectively each of which is produced by the process for the
design attached silicone "~ . rubber nolded article according to the
present invention as descri bed above. 19 Any matter which is

referred to throughout this description so as to explain the 5
present invention including the production processes for the above and

bel ow, providexlttiendesigh iattached isliicoheyrablser moldend ditictesfespeetivalignsf er
material and the cover filmand materials used are relevant to
the design abtael bfwhicH isqeroducedbythe process for the desigaratiached siliconae
present invention, provided that such a natter does not ' opposed

to the obj ecmbﬁertmadédlaiﬂde@rdcbtdin% t6 five prezonbinventiondstdescibed above.
Further, in the seventh and the eighth aspects, the present

i nvention pr Aviydnatiénwhidhds esferttiac himdughbutiiedestHption s 86 to axplai e
respectively each of which can be produced by the use of the transfer

mat eri gl ‘present irVentibf iAclMIngthbPradaetich pbcb8séd forrh8stidve AN Bbiow! as
descri bed above. Any matter which is referred to throughout this

description andds phftictidt thenaydred stiactures Bf fHECitansdfer AEteRAl AritFthédédvert he
production processes as the above and bel ow, and in particular

the layered §ifmapbunaterials U8 bfeflévent 1B 1tRé Héhi_gﬁrﬁﬁéd?%dcéim%nﬁ rubber
filmand materials used are relevant to the design attached silicone rubber

mol ded arti chasidéd ahlwesnémrﬁreémqmémrbn,Wr&raé&%étfs%rcpsal tfor HekGiotdoes

not opposed to the object of the nolded articles of the present

i nvention. 2 i ' 4.an processes of
Bpposed to the object of theﬁﬁ?ﬂgg %’2,3 grg? PFb‘ée?ﬁ iofy!

t he present tron w er explarned in detai

\é\ﬂ'r ;ha:ﬁg}egggf?c;gl ghteo Further, in ¢ 66V8tA P tHE BIYHIA spREES, T Présgptanat i ons
invention provides the design attached silicone rubber molded articles
respectively each of which can be produced by the use of the transfer material.
or the cover film according to the present invention as described above. Any
matter which is referred to throughout this description so as to explain the

15 present invention including the production processes as the above and below,

~and in particular the layered structures of the transfer material and the cover
film and materials used are relevant to the design attached silicone rubber
molded articles of the present invention, provided that such a matter does not
opposed to the object of the molded articles of the present invention.

20 Erﬁbodiments of the production processes of the present
invention will be hereinafter explained in detail with reference to the
accompanied drawings, and such explanations are also applicable to the
transfer material and the cover film and the molded articles of the bresent

invention.

25 Firstly, the process for the production of the design attached



transfer material and the cover filmand the nolded articles of the present

~invention. 25 Firstly, the process for the production
" of the design attached _

20 silicone rubber article is explained wherein the transfer
-material is used. For exanple, the transfer materi al
1 as showmn in Fig. 6 is used. The material 1 conprises the rel ease

I"ayer 15 on one side of the substrate sheet 14, and the design

| ayer 16 is forned on the rel ease | ayeR015. As 5 described in the

above, the design layer 16 nmay be fornmed on the entire of the

rel ease layer 15 (contrary to the shown enbodi nent). The rel ease | ayer 15
may be f or nsiticone aullpen articleois axplainat wherein thectransfér (natatialdsyused. t he shown
~enbodinent). That is, the release |layer 15 and the design | ayer 16 may be
present partially or &oriexampleythetranstdaramaterial 4 raseshown ireRig. érig used.

conbi nation of 10 the partial presence and the entire presence is

possi bl e.  The material 1 comprises the\lieleaseHaysr 15 opnene sikiecof thelstibstrateticle i s
formed using such a transfer material 1, the design |ayer 16 and
t he exposedsheet 14rand thehdesigh dayer-16 is formed on theaeleESedayerats. Alse sil i cone
rubber conposition in the nold. Therefore, the entire or a portion
of thg desi destrilysd inlthenahyows thedesigndapentic aayebe fotmed on 1he entireofithenent ,
and/or the entire or a portion of the exposed rel ease | ayer 15 may

cont ai n t he rédease fayer! 15 fontrary torthensiown lembadimentjo LT Ise reloase tdyleetst hat a
portion of the release |ayer 15 which portion is not exposed contains the

bond may be ferineediohzoportionwidhé substrate sheet 14 ﬁc]:ontrary to thélshowsgh not
shown, the transfer material 1 may have an 20 adhesion | ayer (not -
shown) on aembddiment)t That is,therrelexsetiapertd anddhe elesipelayer 16 may bbayer

portion and/or the design layer 16. In this enbodi nent, en the
present partially or entirely on the substrate sheet 14, and any combination of

10 the partial presence and the entire presence is possible.

When the silicone rubber molded article is formed using such a
transfer material 1, the design layer 16 and the exposed portion of the release-
layer 15 contact the silicone rubber composition in the mold. Therefore, the
entire or a portion of the design layer 16 may contain the bond accelerating

15 component, and/or the entire or a portion of the eXposed release layer 15 may
- contain the bond accelerating component. It is of course no problem that a
portion of the release layer 15 which portion is not exposed contains the bond
accelerating component.

Although not shown, the transfer material 1 may have an

. 20 adhesion layer (not shown) on a portion or the entire of the exposed release
layer portion and/or the design layer 16. In this embodiment, when the
adhesion layer is present entirely on one side of the transfer material, only the
adhesion layer contacts the silicone rubber composition in the mold upon the
molding, so that a portion or the entire of the adhesion layer contains the bond

25 accelerating component. When the adhesion layer is partially present, since



adhesion layer is present entirely on one side of the transfer material,
-only the adhesi on | ayer contacts the silicone rubber conposition
in the nold upon the nol ding, so that a portion or the entire of

t he adhesion | ayer -contains the bond 25 accel erating conponent . When
-t he adhesion layer is partially present, since

" 21 not only the adhesion |ayer but also the design |ayer 16 or a
portion thereof and/ or the exposed rel ease |ayer 15 or a portion
t hereof contact the silicone 2iubber conposition in the nold, any
conbi nati on of these | ayers or portions t hereof or any one of the
| ayers and the portions alone nay contain the bond 5 accel erating
conponent . not only the adhesion layer butalscsinesdesigr layesdi6 aua portiorstheeeofwhi ch
supports .the desi | ayer 16, and which is separated off fromthe
nmol ded arti and/@m?lerexmedﬂetaasg layer 15 or a portion dhenech contsct the silicong/
conprise the release |ayer, the adhesion | ayer and/or a parting

| ayer (whi clrubbér cdrapesitioniindice moldyany combitiationnoft thesé daykers iogpotiions

| ayer 16. For the substrate sheet 14, any nmaterial may be used which is
used . therelod or any dnet otthe layerstand the pordions @lomenmayi eontaindte fbond
conventional nol ding. For exanple, the follow ng material may be
used: 5a r esiaccelerating contiparen. pol yphenyl ene sulfide resin, a

pol ycarbonate resin, a pol ypropylene resin, a pol yet hyl ene resin,
a pol yam de resin, a phhegsubstrateaheet 14ris acshaetevhiels supports the desigpol yvi nyl
chloride resin, and a polyarylate resin sheet), a netal foil (such as an

al um num f oilayemts,cantbwhioh isseparatedaff fraimcthe moleed driicleraftes thé axsiding.

paper, coated paper and cellophane), or a |am nate sheet of any
two or nore THeesebstrate sheet 14 m&yicbmpnseﬂheuﬁl&dse laydrs thenadhesiortaylet i s
preferably in the range between 10 and 100 [err]m and

) o il persng e 48 o e i o) don o o o

10 layer 16. For the substrate sheet 14, any material may be used which is used
for a substrate sheet of a transfer material uséd for conventional molding. For
example, the following material may be used: a resin sheet (such as a
pdlyphenylene sulfide resin, a polycarbonate resin, a polypropylene resin, a
polyethylene resin, a polyamide resin, a polyester resin, an acrylic resin, a

15 polyvinyl chloride resin, and a polyarylate resin sheet), a metal foil (such as an
aluminum foil and a copper foil), a cellulose sheet (such as glassine paper,
coated paper and cellophane), or a laminate sheet of any two or more thereof.
A thickness of the substrate sheet 14 is preferably in the range between 10

- and 100 pm, ahd particular(y in the range between 38 and 75 um.

20 In order that the substrate sheet 14 is peeled off from the transfer
material 1 after molding so that the design layer 16 is separated from the
substrate sheet 14, the release layer 15 may be optionally formed partially or
entirely on the substrate sheet 14. The release layer 15 is attached to the

molded article by molding, and finally constitutes the outermost surface of the

. 25 molded article 13 so that it can protect the design layer. If the design layer 16



material 1 after ol di ng so that the design |layer 16 is separated fromthe
substrate sheet 14, the release |ayer 15 nmay be optionally formed partially

or . entirely on the substrate sheet 14. The rel ease layer 15 is
attached to the nol ded article by nolding, and finally
constitutes the outernost surface of the 25 nol ded article 13 so
that it can protect the design layer. If the design |ayer 16

22 is easily separated fromthe substrate sheet even when the
rel ease layer 15 is absent, th@22rel ease |ayer 15 may be

el i m nat ed. : When the substrate sheet 14 is not so
easily peeled off fromthe rel ease | ayer 15, a parting |ayer may
be provided iweasilysaparatediromahe sabsrate steet eveﬂl‘bvmﬂtﬁéﬁféléﬁéa rh8)s"
15, and the parting | ayer behaves together with the trate

sheet 14 upoabsentithrgreldase layer 16hmapbetéliminhtader is finally not left on
the nolded article. The release layer 15 is a |layer which is peeled off

fromthe subyWhen thessuttratel shest 14 Rt Gadi [%bléd’%ﬁrfr(?rf‘l they)

before, after or during the removal of the I'ded article from

the nol d af t eglease layer 15ha ﬂaﬁlﬂgieydr TNy béfpréﬁded behﬁé@ﬁ‘%ﬁe %thﬁé‘{?eéHEé‘tt

surface of the silicone rubber nol ded article 13 wh

substr&te s hddtanB‘ltheSrelhaﬂeeldy&f i 5 arid tHe ﬁ@ﬁhﬁd léﬁbéﬂﬂ@s&@éﬁ’é\%‘?
su elease

i nside the rel ease | ayer 15 itsel 'f, a surface fornmed by _
becones substratelsheettt 4rumtm§laiﬁ@0$haﬁbsme péHAg 'I@Léﬁé ﬁna HoEI

the parting.|ayer itself, a surface forned such ease becones
the out er nosthe moldeanicld.Fhe Hiease welrwsqg%l ébﬁh,dmb lé’d pﬁ(ﬂcﬁn %ﬁe

A material for the release |ayer 15 may be xanp acry

resin, a pol sabéirdterstief14qoPRbMthBYarknd Myeelﬁer ibRford, Bftbt H* fiifing ﬂfé
rubber base resin, a polyurethané resin, a pony|ny e
resin, and see@bvaldf the molded afiidl® frorEthed Qﬁef"cdrfr{@é @'r@l@hgsll 3b WS
acetate copol yner resin and an 20 et hyl ene/ vi nyl Jacetat € Copo

resinqgay bebesémes the outerfisst sLfi6é of the silicone rubber molded article 13 when
the substrate sheet 14 is peeled off. It is noted that when release occurs |
inside the release layer 15 itself, a surface formed by such release becomes
- the outermost surface. Also, when release occurs inside the parting layer
itself, a surface formed by such release becomes the outermost éurface of the
15 silicone rubber molded article 13.
A material for the release layer 15 may be for ékample an acrylic
resin, a polyester resin, a polyvinyl chloride resin, a cellulose resin, a rubber
base resin, a polyurethane resin, a polyvinyl acetate resin, and so on. A
copolymer such as a vinyl chloride/vinyl acetate copolymer resin and an
20 ethylene/vinyl acetate copolymer resin may be used. The release layer 15
- may be colored or uncolored. As a method for the formation of the release
layer 15, for example a printing method (such as gravure printing and screen
printing) or a .coating method (such as gravure coating, roll coating and spray

coating) may be used.

25 The design layer 16 may be formed on the substrate sheet 14



may be col ored or uncolored. As a nethod for the formation of the rel ease
1ayer 15, for exanple a printing nethod (such as gravure printing and

screen printing) or a coating nethod (such as gravure coati ng,
roll coating and spray coating) may be used. 25

The design layer 16 may be fornmed on the substrate sheet 14

23 when no rel ease layer is present, or on the release |ayer 15
when present and/ or the exposed portion of the substrate sheet 14.
There is no specific limtatiogg as to where the design |ayer 16
I's formed, and the design | ayer may be partially or entirely
formed on one side of the transfer material. The design 5 | ayer 16

nmay have anywh@nnoleledse Ieger i8present, or on the release layer 18'\Wh@n'Bregbhe! for
the design layer 16, a col gredre nk may be used Y whi C[F‘%orrpri ses a-

resin (such awd/or thel exposed portion of theOlibstritd shees14, There is no spefifityest er
resin, an acrylic resin, a polyurethane resin, a polyvinyl acetal resin,

a pol yest er -limigatiomas teWhere me:eééighmﬁeﬁe i%rfoﬁﬁéa,naﬁ@%é‘aeeuhhwﬁ%éueﬁhs}; as

a 10 bi nder and a pignent or a dye having an appropriate®color as

coloring  be partiall?%rdgtiraﬁ'férh@éd élr‘\TLothﬁoéOilb? of tHe faREfRF AMtYri&P ”TI?’(—‘F-] géaiygf’gn

pol yur et hane resin. or the formation of

~ layer 86, fqayex®ePhay havé aRyidppropiiateHesign. (such as gravure printing
and screen ernti ng)@{)r a cogtdii%gawet hoéaz uch as gravure coati ng,

rol | coating and sprayaseahatifial f&%hé%e%lb?ﬁ_ax@ua‘]é,i&%@’ré%mk iy be u¥e§"

mul ti-color. printing and or gradation printihg is used, set “printing or

gravure pri Whi&ﬁ_do?nﬁﬁ%élﬁ késin (such as a polyvinyi resin, a rpéf?%ﬁl}go%]l}éﬁgtsé gn |ayer

contacts the silicone er caonposi | east. a

ont ai 1t he ‘hagerior e & aBANC TaIR, 2 e fBaBl ieRiTa Bctyvinyl acotal gH
strongly attapBRestet-urdthaHd fodfif: Péelllfsc bstor Akin HBRG alkPhdedinf'as'£! & A
10 binder and a pigment or a dye having an appropriate color as a coloring
agént. Particularly, the ink preferably contains the polyurethane resin. As a
method for the formation of the design layer 16, for example a printing method
(such as gravure printing and screen printing) or a coating method (such as
'grayure coating, roll coating and spray coating) may be used. Particularly,
15 when multi-color printing and or gradation printing is used, offset printing or
gravure printing is suitable. |
When the design layer contacts the silicone rubber composition
in the mold, at least a portion and preferably the entire of the design layer 16
may contain the bond accelerating component so that the design layer 16
20 strongly attaches to the surface of the silicone rubber molded article. A
content of the bond accelerating component may be in the range between 0.1
and 10.% by weight and preferably between 0.5 and 5 % by weight based on
the design layer 16 (when the entire of the design layer contains the
component) or on a portion of the design layer (when such a pbrtion contaiﬁs

25 the component). When the content is smaller than 0.1 % by weight, bond



content of the bond accel erating conponent may be in the range between 0.1
-and 10 % by wei ght and preferably between 0.5 and 5 % by wei ght based on
" the design layer 16 (when the entire of the design | ayer contains the
conmponent) or on a portion of the design layer (when such a portion
contains 25 t he conponent). Wen the content is smaller than 0.1 Wbby
wei ght, bond 24
strength between the design layer 16 and the silicone rubber my be
insufficient. Wien the content is |arg@4than 10 % by wei ght, abrasion
resi stance of the design layer 16 may be insufficient.
When the design layer 16 is formed partially in the transfer
mat eri al so Stiength hetween tha-desigarlayer 16 apdrtheeslllio;bneprbwmaarhe t he design
| ayer 16 and the rel ease |ayer 15 contact the silicone rubber
conposi ti on inguffigient. When the mtant isHarges taan d 0Lvaweight,abrgsioant i s
preferably contained in the desig | ayer 16 and the rel ease | ayer
15 so as t o resistangeofibadiasign laysirgﬁ may &e insufficient. and the rel ease
| ayer 15 to the silicone rubber surface. If an area of the 10 desi gn
|l ayer is relatively sndfheartherdesigmlayeni 6tis formgsbpadially irethectransfer, only
the rel ease layer 15 may contain the bond accel erati ng conponent. A content

of thé& bond matesiab satthattheoeteaseniayen1s lie: parialiyexpbsgd,rand the design dayer
t her eof whi ch contains the conponent may be the sane as that

regardi ng t H anditiye release layer 15gemtaatthiesilicoreeribber compbsition in, thehe
content of .the conponent nay be in the 15 range between 0.1 and 10 %

by wei ght arrdoldk; #iebahtyadcelerating @ompanens ig/preferably containedeinghe desigrdl on
the rel ease layer 15 or on a portion of the rel ease | ayer whi Gch
porti on contlayers16 anddbepelease layeretb sb@sdoratromgly bosarthie desighdayér. 16

% by wei ght, bond strength between the rel ease layer 15 and the silicone
rubber may tand theufeléaseclayer Vhdo thérsilicone eubbersuriacgeif ahared of hedy wei ght,

20 abrasion resistance of the rel ease | ayer 15 may be insufficient.
Furt H , t hedesigrelayen is eglativdly smalleotingn that di ¢he esposiedirelbasd layer, only
the release layer 15 may contain the bond accelerating component. A content
of the bond accelerating component in the release layer or a portion thereof
which contains the component may be the same as that regarding the design
layer as described above. That is, the content of the component may be in the
15 range b_etween 0.1 and 10 % by weight and preferably between 0.5 and 5 %
by weight based on the release layer 15 or on a portion of the release layer
which portion contains thé component. When the content is smaller than 0.1
% by weight, bond strength between the release layer 15 and the silicone
rubber may be insufficient. When the content is larger than 10 % by weight,
20 abrasion resistance of the release layer 15 may be insufficient.
Further, the adhesion layer (not shown)' may be provided which
forms the outermost surface on the design layer side of the substrate sheet.
The adhesion layer is a layer which functions to bond the design layer 16

and/or the release layer 15 to the silicone rubber molded article 13. For the

25 adhesion layer, a pressure sensitive resin or a heat sensitive resin may be



forms the outernost surface on the design |layer side of the substrate

- sheet . The adhesion layer is a layer which functions to bond the
design | ayer 16 and/or the release |layer 15 to the silicone rubber
mol ded article 13. For the 25 adhesion | ayer, a pressure sensitive
-resin or a heat sensitive resin may be '

- 25 properly used. For exanple, the follow ng may be used: an
organi ¢ sol ution of a titanic acid ester, a carbon functionalized
silane or a mixture thereof, a 25pol yur et hane resin, a pol yester
resin, an ethylene/vinyl acetate copol yner resin, a polyvinyl
chloride resin, an acrylic resin, a butyral resin and an acetal 5

resi n whi chpraperlyoused. nFar sxample, teerfellovdng may be usedagr arganic sotutiomdofa

chl orosi | ane. In order to accelerate the bond

bet ween t headitaricianid esterr a @atbon functionalized silanecana mixtubetheredti@d articl e,
t he adhesion | ayer may contain the bond accel erati ng conponent

when the tr polyuesthbrgaesinaa pdipesteh eesinnan afhedensivinyDacetatencopolymer t he
bond accel erating conponent in the adhesion |ayer or a portion

t her eof whi césinoaipalyvinyl lohloridep@sin tamagrylie resie, a butyrakresirmand anaacttaly t he
design | ayer 16 as descri bed above. That is, the content of the conponent

may bg in thesinaviieh mmayveontath & silade ddnipdundsuchhas andcalkoxysiiandlandoet ween
0.5 and 5 % by wei ght based on the adhesion |layer 16 or on a portion of the
15 adheghlorositares. whi ch portion contains the conponent. \Wen the
content is, smal ler than 0.1 % by wei ght, bond strength between the

adhesion layer and  In order tot dcceferate theebond betweary tHeeadnesion layerand Wien
the content is larger than 10 % * by weight, abrasion resistanee of

t he adhesi othé siliconeaubber molded articts)tthe Aslhasion layer mayretintaid thebaonkde
formati on of the adhesion |ayer, for exanple a printing nethod 20 (such

as gravure mbebia@gfaodn@onennwneh the hiansfer layerdwds the adtiduioh (ayes.h Ars
gravure coating, roll coating and spray coating) may be used. In the case

wher ¢i0n t he anehattiofithe ot actelsrating comporent irethedadisesion layet lorissportienent
. thereof which contains the component may be the same as that regarding the
design layer 16 as described above. That is, the content of the component
may be in the range between 0.1 and 10 % by weight and preferably between
0.5 and 5 % by weight based on the adhésion layer 16 or on a portion of the
15 adhesion layer which portion contains the component. When the content is
smaller than 0.1 % by weight, bond strength between the adhesion layer and
the silicone rubber may be insufficient. When the conient is larger than 10 %
by weight, abrasion resistance of the adhesion layer may be insufficient. Asa
method for the formation of the adhesion layer, for example a printing method
20 (such as gravure printing and screen printing) or a coating method (such as
gravure coating, roll coating and spray coating) may be used. In the case
wherein the adhesion layer is present, when the adhesion layer is present on
the entire of the design layer side of the transfer material and both or either the

design Iayér 16 and/or the release layer 15 is not exposed at all, or when an

25 area of an exposed portion of the design layer 16 and/or the release layer 15



the entire of the design layer side of the transfer material and both or
either the design layer 16 and/or the release |layer 15 is not
exposed at all, or when an 25 area of an exposed portion of the design
| ayer 16 and/ or the rel ease | ayer 15

26 - Is small, it may be sufficient that only the adhesi on .l ayer
contains the bond accel erating conponent. To the contrary, when an
area of the adhesion | ayer is small relative to an area of other
exposed potion(s), and such an exposed2g portion can have a
sufficient adhesion function by containing the bond 5 accel erating
conponent, the adhesion |ayer does not necessarily contain the

bond accel erigtsphdll, #afag B Sufficient that only the adhesion la 'erhé L béﬁ erial 1
as described above is Yocat ed between y orc ? ﬂ@ | d i ch has

been t enper adgoeterating cohiponent eTofthe Tonirady) Givl?én an are of the é&hé?&n rl?él’

those for injection nolding, silicone rubbér nol ding (for exanp

mol d for a |isGmall idlatRe fotdh Btééjbﬂ%erﬁﬁﬁé&d)?o‘gﬁ@geagﬁi %aeaasgag'ed' ng

simul taneously with transferring and so on ma

made of a rusdiEen Q:fanal'néileaé 'sufficiéhtldhegioN fuhctish %5/ dJn V\ﬂﬁﬁfg tPt'eebond

In order to control terrperature a manner

oi | isgconv 5
Lt
tenperature maeée@t]atﬁ&eﬁﬂﬁgﬂ??ﬁt so carried out that a portion or the

entire of ace is kept at a predeterm ned tenperature
[ h f - ’
1I'Eet t rea:tgt[]gre 2at g(r)i al Ehemtar?n féhéi ?orm Os%ﬁﬁ&ﬁ aﬂ&’v& Z? ad%’%@%&
I d c ' t
Tatorial f?’?‘t%w“’"cat b @tttééﬁ@?”%”p%eﬁaﬁft@#gﬁﬂ oq WEFIGHE 1ARIB.0)
| eaf ﬁ%‘ﬁfﬁld Ws@‘?o?ﬁ\i&hbﬁ%&ﬂtﬁé‘estll&hg RbBEF nidYaiRG St e)éay?ﬁﬂet he

transfer mat er Ia
10 a mold for a liquid injection molding), press or compression molding, molding

or

simultaneously with transferring and so on may be used. The mold may be
made of a rubber or a plastic in place of a metal if possible.
In order to control a mold temperature, a mannér in which water
or oil is conventionally used as a heating medium, a manner in which a
15 cartridge heater is used or combination thereof may be used. The
temperature control of the mold is so carried out that a portion or the entire of
the mold surface is kept at a predetermined temperature in the range of 60-
220 °C and preferably 80-200 °C.
The transfer material 1 may be in the form of a leaf sheet or an
20 elongated continuous sheet (as shown in the drawings). When the transfer
material 1 is located and fixed at a predetermined state in the mold, the leaf
sheet may be supplied to the mold piece by piece. When the transfer material
1 is in the form of the continuous sheet, a necessary part of the material is
supplied to into the mold intermittently. For example, when the transfer

25 material 1 is in the cqntinuous sheet, a register mark of the design layer 16 of



1 s in the formof the continuous sheet, a necessary part of the material

-1's supplied to into the nold intermttently. For exanple, when
the transfer 25 material 1 is in the continuous sheet, a register mark
of the design |layer 16 of -

27 the transfer material 1 and another resister mark on the nold
‘may be aligned with each other. When the transfer material 1 is
supplied intermttently, a . position of the transfer material 1 is
detected using a sensor and then the 27 material 1 is fixed by a
novable force 2 and a fixed force 4, which manner 5 all ows the

transfer material 1 to be fixed always at the same position and no

posi ti onal dheitranster roateriak1 @adi anotherwasister mari onthainaeld may be; aligned

The transfer material may be placed in the cavity of the nold or it

may be cl osevith each athesd Whemthe transfey matedal tis suppliedrintenmitiently, By neans
of vacuum The transfer material 1 nay be prefornmed so as to have
a concave Imsition efittiedransfaranateriabdris detectedhiusingca sensqroant then these of t he
cavity inner surface. Then, the uncured silicone
rubber conpanateriah i@ fixed bygpmiovable force 2 andm fixea forte 4, vitieh mariney of t he
nold (see-Figs. 2 and 10). The silicone rubber conposition is
suppl i5d ontallowsethddrangfer mgterial 8 toibefixed alwaysratithé sameapesitiah and no

1. 15 As to the silicone rubber conposition, any
convent i onal positionall deviation of thé Idesignclayaebd6ris congeniently aveideld. as t hose
descri bed above with reference to the Patent Publications may be

used. The transfer medenidlenay belplacad inctheccavitylof the mold or iti on
whi ch may be used is a liquid silicone rubber conposition of -the

addi ti on r eanaybe dyssly genttieted with escavitydrnnabsurtacehottheanold by meansrgfonent s
a), b) and ¢). In order to forma nol ecul ar structure in the form

of network byadulxn.r The tiapsferimateriabh emdysba preformed so astb have atconeawé one
of the nunmber of the al kenyl group per one nol ecul e of

10 and/or a convex portions which correspond to those of the cavity inner surface.

Then, the uncured silicone rubber composition 12 is supplied
into and. fill the cavity of' Ithe mold (see Figs. 2 and 10). The silicone rubber
composition is supplied onto the design layer 16 side of the transfer material
1. .

15 As to the silicone rubber composition, any conventionally used
silicone rubber composition such as those described above with reference to
the Patent Publications may be used. |

An example of the silicone rubber composition which may be
used is a liquid silicone rubber composition of the additioh reaction type as

20 described above which comprises components a), b) and c). In order to form a
molecular structure in the form of network by the reaction of components a)
and b), at least one of the number of the alkenyl group per one molecule of
.component a) and the number of fhe hydrogen atom which bonds to a silicon

atom(s) per one molecule of component b), and preferably the latter number is

25 not less than 3 (including 3), and more preferably not less than 4 on average,



conponent a) and the nunber of the hydrogen atom which bonds to a silicon
aton(s) per one nol ecul e of conmponent b), and preferably the latter nunber
is_ 25 not less than 3 (including 3), and nore preferably not |ess than
4 on aver age, 28

whi ch.provi des with good curing properties nore suitable for nol di ng and an
‘i mproved rubbery elastic article as well as inproves the bond strength to

t he design | ayer and so on. As to conponent
a), the followng are relevant: The al lggyl 5 group may be vinyl,
allyl, 1-butenyl, 1-hexyenyl group and so on. From vi ew " points of

synthesis ease, fluidity before curing and | ess damage on heat

resi stance ajhieh pruvme with gbed %@FﬂgsprbpéﬁrestBVé sERABI8 foemididin an
pr ef er abl e. O her organic group which bonds to a SI|IC n at om of

conponent a)imprgvéxt rabbery elastic artigle<ad WIWn‘?f@Ve@ﬁté‘bBﬁﬂ 'é.iiJen i {othe
propyl, butyl, pentyI hexyl, octyl, decyl dodecyl 8roup; an

aryl group &ﬂﬁﬁg r@ﬁﬁpgdogroup an aral kyl group such " as
2- phenyl et hyl and Z- phenyl propyl group; and a substituted hydrocarbon

group such as a chl oromt@hbmmhbﬁfapttﬁe%u@wﬁ %ré,réret, ht: 'vﬁéaﬂteﬂgv' group.

Among them a nethyl group is the nost pref era l e as t e organic group from

a vi evg poi ntgr@hpﬁﬁé?%t\)inﬂahmC?—&ﬁeﬁwchﬁé‘x%hylsdrgﬁé%ﬁ sd bH! $rbeh HEO! ©

curing 15 SO xane structure (or

skel et on) of psiAMEAEIEHthésis ER%e PHuibity Batore cunfng %nd)fesgro%i?ﬁﬁﬁ‘éj aprder to

| mprove nechani cal properties after curing o onposrtron and

2lofrgl r[ga? ggﬁ?hmﬁ@aﬂﬁt@ﬁ%%ﬁﬂ%q %ﬁ@ﬁ@éﬁ'ﬁ&% l%ylg]guﬁ' ?%r angﬁghp%erable .
pol yor ganosi bteteRaanie gtBas wHie BbAAS Yo sificdH St Bf 8pBAANt Jf el be s’

group may be prese t e| th at an end or/and on a

B?'O%Z 'r lt oxaney MrgrggFingﬁg%' {'H'reétﬂyl? b, Sropd, Vot ety HeRC BAYI, Gyl and
10 dodecyl group; an aryl group such as a phenyl group; an aralkyl group such
as 2-phenylethyl and 2-phenylpropyl group; and a substituted hydrocarbon
group such as a chloromethyl, chlorophenyl and 3,3,3-trifluoropropy! group.
Among them, a methyl group is the most preferable as the organic group from
a view point of property balance of mechanical strength, fluidity before cuting :
15 and so on. -

A siloxane structure (or skeleton) of component a) may be linear
or branched. In order to improve mechanical properties after curing of the
composition and also to adapt to molding which produces an article having a
complicated shape, a linear polyorganosiloxane and a branched

20 polyorganosiloxane are used preferabty in a mixture thereof. The alkenyl
group may be present either/both at an end or/and on a side of a polysiloxane
chain. In order to give improved mechanical properties after curing of the
composition, the alkenyl group may be preferably present at least at the both

ends of the chain when the polyorganosiloxane is linear.

25 Although a polymerization degree of component a) is not



corfposition, t he al kenyl group may be preferably present at |east at the

bot h ends of the chain when the pol yorganosiloxane is |inear. 25
Al though a pol ynerization degree of component a) is not '

29 particularly limted, the conponent a) has a viscosity of
preferably 500 to 500000 cP and nore preferably 1000 to 100000 cP
at a tenperature of 25 [err]C so as to have good fluidity and
wor kability before curing of the conposition and appropriate

el asticity- after curing of the conposit2gn. 5 The

pol yor ganohydr ogensi | oxane of conponent b) functions as a curing

agent which carries out the addition reaction of a hydrosilyl group

([err]Si-H partitalarigdinite, the componenthkhay b iscosity (dfpréferablisooHa) of

conponent a). A sil oxane structure of conponent b) may be |inear,
np

branched or $06000ccP&md more preferably3000 t§100000ePCat & tsififefaturd 6fid5 9@ at om
of a siloxane unit nmay be the sane 10 as that of the other organic

group of congashd havesyoueiluiting apt westkhbilitysTore curing of the'BBMBosiBA! 2

met hyl group is the nost preferable because of ease o synt hesi s.

A pol yner i zaand appraprizte elasticity aftentuling of thtotompbéitier! ar | y _
limted. Since it is difficult to synthesize a pol yorganohydrogensi | oxane

which 5 15 cont ai nSThéﬁJdWor &Wég%l&éﬁéf&? dUMﬂhé?ﬁ?ﬂ f&@?@ S€e

silicon atom t he ‘pol'yor ganohydr ogensi | oxane prefeéra as at

| east three &iclingagentwhich carries out the adition rRRELALRA ofafiﬁ}edtiﬁgpg@}wﬂ e

havi ng inpr.oved properties by the formation of structure
o Compont 4 Peiin rgn o the sheny| pEUCARDIOOLETY SonBnBh R,
Componcns o FIOSIS IBRESS! Bponentt) e IRGrEbEROSHRELAL 1,
preferably igrgalif grugewhRhWtidstoH Silica atdti'dt &'GIdX4RBUnit may be the same
| 10 as that of the other organic group of component a) except the alkenyl group.
Among them, a methyl group is the most preferable because of ease of
synthesis.
A polymerization degree of component b) is not particularly
limited. Since it is difﬁcult to synthesize a polyorganohydrogensiloxane which
15 contains two or more hydrogen atoms which bond to the same silicon atom,
the polyorganohydrogensiloxane preferably has at least three siloxane units
so as to obtain a molded article having improved properties by the formation of
| network structure .by means of curing. .
Component b) may be so blended with component a) that the
20 number of a hydrogen atom which bonds to a silicone atom of component b)
| per one alkenyl group of component a) is preferably in the range between 0.5
and 5 and more preferably in the range between 1 and 3. When the number
of the hydrogen atom is less than 0.5, curing is not completed. When tﬁe

number is greater than 5, not only compression set of the molded article is

25 increased but also foaming is likely to occur during curing so that the molded



of the hydrogen atomis less than 0.5, curing is not conpleted. Wen the
.-hunber is greater than 5, not only conpression set of the nolded article is

25 . i ncreased but also foamng is likely to occur during curing so that
t he nol ded 30
article may have | ess good surface conditions. : When
‘the silicone rubber conposition 12 contains conponent a) as

descri bed above and a layer or a portion thereof which contacts the
sili.cone rubber conposition 12 in the gpld contains the 5

pol yor ganohydr ogensi | oxane containing at |east two hydrogen atons which
bond to the sane or different silicon atons per one nolecule, the

pol yor ganosidrﬁﬁgr}ﬁay)rlay@%sg oS EErfacE EERdifieR®osi tion 12 and the

pol yor ganohydr ogensti [ oxane cOontained in the layer or the portion thereof

whi ch contacts the silywrgA%hé diieShe TeHBESEdPSsifien 12acdntiins tddsdhetthyr and

10 function as a priner so that the layer which contacts the silicone-

r ubber s de&ﬁ%@ﬂ%dv'b%dlg ﬁ@ﬁﬂ@ﬁ&k@@ﬁg@? wWHIEI? chbRchd gieg one r ubber

nol ded arti cﬁ e I num conpoun

conponent Ckilic%n@%?b&?&oﬁ\%b?sﬁon 12 in the mBICEBHtEMsItg addi tion reaction of
t he al kenyl group of conponent a) to the . hydr osi | yl group of

conporent b)cpuorl f gb?pﬁﬁgrﬁﬁéﬂ&aﬁwa éd?ﬂ‘éiniﬁg[ BPfeadt Eﬁ&ﬂy@ﬁdﬁrﬁéﬁm&@hich

ability to y at a normal “tenperature: e platinum

| 7 ormal | Batnin
Feact i on’ pr.operio el ing B R Hodn Aok e R oI B 2 2. or apanol )
(i-e. an 2/ GaliphoaRelideslonsailliloond £OPE} RinhsBher2Ehalihg! ¢ acid with

an an a a viny ne or an acetyl enc al cohol,

SI g't ?ELR«?BL ch%rﬁgﬁi?hydrogﬁﬂé‘ﬂ%éﬁe GhritAIRBHTHThe 14)Er Br' tRY PHiIGA Therdss and a

which contacts the silicone rubber composition 12 react with each other and

10  functionasa primer so that the layer which contacts the silicone rubber
composition 12 is strongly bonded onto the silicone rubber molded article 13.

| The platinum compound of component c) is catalyst which

promotes the addition reaction of the alkenyl group of component a) to the
hydrosilyl group of component b), and is effective in that it has a good catalyst

15 ability to cure particularly at a normal temperature. As the platinum
compound, the following may be used: platinum black, chloroplatinic acid, a
reaction product of chloroplatinic acid and an alcohol (such as 2-propanol)
(i.e. an alcohol modified produc_t). a complex of chloroplatinic acid with an
olefin, an aldehyde, a vinylsiloxane or an acetylenic alcohol, a platinum-olefin

20 complex, a platinum-vinylsiloxane complex, and a platinum-phosphine
complex. From view points of solubility of component a) into component b)
and good catalyst activity, the reaction product of chloroplatinic acid and the

- alcohol (such as 2-propanol) and the platinum-vinylsiloxane complex are

particularly preferable.

25 A content of component c) is in the range between 0.1 and 500



co‘rrbl ex. Fromview points of solubility of component a) into conponent b)-
--and good catal yst activity, the reaction product of chloroplatinic acid and

t he al cohol (such as 2-propanol) and the platinumvinylsiloxane
conpl ex are particularly preferable. 25 A
-content of conponent c) is in the range between 0.1 and 500

31 . ppm and preferably between 1 and 100 ppm by wei ght of platinum
atom based on conponent a). Wien the content is less than 0.1 ppm
by wei ght, a curing rate is s3bw so that a cycle period of the
nol di ng may be ineffectively extended. On the other hand, when the
anount is greater than 500 ppmby 5 wei ght, the curing rate is

excessivel yp Eﬂﬁtand/welf@rhbly betwaent hand d00qprh ibyrwelkghé of platinum atdrhendi ng
conponents thereof Is adversely affected, which is not econom cal.

| n order tobaggdon dompohent a)f Whemthe tomtentiisdess thare0riupmrby weight, a
conposi tion conprising conponents a), b) and c) and also to inprove

nmechani cal ufingraiecs stéw isbehat & icyciegeriodsfrthewholdih einb¥ectively
conposition may usually conprise a filler. As the filler, there are for

exampl e a extended. Oaithé othariand, When thadm@mtnsgceatermaﬂseolpmb f uned

silica, calcined silica, silica aerogel, and funed tltanlun1OX|de
and asgnon- r Qigigiet; theeuring rs i exbessiv famduorkabmty of tHelé6inpositioataftereart h,
alum nosilicate, zinc oxide, iron oxide and cal ci um carbonate. The

filler may Ibtending components theredfds adversely affgcted, Whith Ronot édoriomicab
organi c silicon conpound such as hexanethyIS|Iazane or a

pol ymet hyl si | oxane. Alig@rdértotidjast fludigupisishsa Gguidgli®dng Asbbwrl | cone

r ubber conposition 12 at a roomtenperature so that its storage
stability amr@mposition compnsinglddmporwms afb)amriic) and afsoropnproes ey
conprise a curing retardant such as an acetyl eni ¢ al coho

Do up A 4opr1ss s S SPOORG molacmmels oce <11 10 2

10 composition may usually comprise a filler. As the filler, there are for example a
reinforcing filler such as precipitated silica, fumed silica, calcined silica, silica
aerogel, and fumed titanium oxide; and a non-reinforcing filler such as ground
quariz, diatom earth, aluminosilicate, zinc oxide, iron oxide and calcium
carbonate. The filler may be used as it is or its surface may be treated with an

15 organic silicon compound such as hexamethylsilazane or a
polymethylsiloxane. Also, in order to suppress curing of the silicone rubber
composition 12 ata roorﬁ temperature so that its storage stability and
workability are improved, the compo_sitidn may comprise a curing retardant |
such as an acetylenic alcohol compound, a low molecular weight siloxane

20 compound containing a vinyl group, a dially maleate, trially isocyanurate, a
nitrile compound or an organic peroxide. When the silicone rubber
composition contains silica, particularly finely divided silica, its specific surface
area is preferably not smaller than 50 m2/g, and its amount is preferably 5 to

60 parts by weight per 100 parts by weight of component a). The silica having

25 a specific surface area not smaller than 50 m2/g further reinforces the silicone



nitrile conpound or an organic peroxide. Wen the silicone rubber
-eonposition contains silica, particularly finely divided silica, its
specific surface area is preferably not smaller than 50 n2/g, and
its amount is preferably 5 to 60 parts by wei ght per 100 parts by
‘wei ght of conponent a). The silica having 25 a specifit surface area
"not smaller than 50 n2/g further reinforces the silicone

32 rubber. Wien the specific area is snmaller than 50 nferr]/g,
sufficient reinforcenment nmay m@t be provided for the silicone
rubber. As an exanpl e of- such silica, Aerosil 130, 200, 300 and
R-972 (produced by N PPON AERCSI L Co., Ltd.) may be used. 5

Further, thgugpbt, CWIférfﬂ'\Bb.ﬁi cﬁmyaféa%%mau%rmrpsowgwmém:h as

an i norganic pl gnrent and an organic heat resiStant | nmproving agent
such as cer igiRforceffontZhéy néﬁba Yretided TEMBRNGFOMABBBA! As drPEx&RPRY of

titani um oxi de and carbon” bl ack, and a fl ame retardant

From vi ew poiphSsifida, Jtesi 36! Gg%dﬁ)ﬁﬁél '@972"5%?6&*&&%8?aarllQIPPOlaltAEREfQU ed,

a large curlng ra e by neans of heatlin and

curing, the !Hpg orrp05|t|on used in the present invention is
sui tably of é dgﬁdlon rgéagtlon type or a curing type with an organic

per oxigle, F%hﬁeln?ﬁe Eih%ﬁé’?uﬁtnﬁ'rrﬁé cohfdin ?&?dl@l‘ rg%ageﬁf é ¢Has

rubber” conposition may a curl ype o ensat 1 on

reaction at fdﬁgﬂ%ﬁnﬁ:ﬂgﬁ%h%ﬁd anlérganic dye, a heat res*étahﬁn‘i O g”éﬁséiﬁ t hat

corrponents a concretel Yy expresse

following c §£”c \Aﬂﬁ))nnéflﬂee‘}.mc ft?&fééévﬁ'}a%ﬁﬁanesq carbonate, red ocher, . A) a

pol yor gan03| oxane contain ast it of:

RLer 1R er ' litaflufn Rt add CUhSS buacﬁéﬁdhﬂa?népe@}ﬁﬂy group, R i a

substituted non- su ted nono va hydrocarbqn group
wi thout an aliphatic  pgrom view points of good molding properties with being

10 transferred, a large curing rate by means of heating, and good. uniformity of
curing, the silicone rubber composition used in the présent invention is
suitably of the addition reaction type or a curing type with an ofganic peroxide,
but is not limited thereto. For example, a silicone rubber composition may be
of a curing type of a condensation reaction at a room temperature. |

15 Itis to be noted that components a) and b) may be more
concretely expressed as following components A) and B), respectively:

A) a polyorganosiloxane which contains at least one siloxane
unit of: R13R2,Si0-(asb)y2 (Wherein R1 is an. alkeny group, R2 is a substituted
or non-substituted mono valent hydrocarbon group without an aliphatic

20 | unséturated bond, a is an integer from 1 and 3, b is an integer from 0 to 2, and
a+b is an integer from 1 to 3) and which also contains at least two Rt; and

B) a polyorganohydrogensiloxane which contains at least one
siloxane unit of: R3:HySIO4.(c+a)y2 (Wherein R3 is a substituted or non-
substituted mono valent hydrocarbon group, ¢ is an integer from 0 and 2, d is

25 an integer from 1 to 3, and c+d is an integer from 1 to 3).



20 unsaturated bond, a is an integer from1l and 3, b is an integer from

0 to 2, and atb is an integer from1l to 3) and which al so
contains at least two Rlerr]; and B) a
pol yor ganohydr ogensi | oxane whi ch contains at |east one , si | oxane

unit of: Rlerr]Herr]Sid4-(c+d)/2 (wherein R3 is a substituted or non-
substituted nono val ent hydrocarbon group, ¢ is an integer fromO and 2, d

is 25 an integer froml to 3, and c+d is an integer from1l to 3).

33 It is notedgdat when cold tenperature
resistance is further necessary after curing of the conposition, a
smal | anmount of a phenyl group. may be added as R2 in conponent

a), and/or when oil reRishemethaswhehidofl | temperature rBSISRME!IK fa@thé curing
of the conposition, a small amount of a 3,3,3 rifluoropropyl

group nmay bengvédednpaftécuring Qﬂiﬁéﬂﬁtﬂh?@éltlon asmall amount ofapher;yl r&g;?” the

silicone rubber conponent of the addition reaction

practically ma?%aémdia@matnﬁ ddm&i@ﬁ%?tamw&(e%b%n%éus?aﬁd% :sggpﬁéf | od

is to be adjusted, a curing reaction controlling agent ected from

t he nededshAyhiftér é\iﬁicjééﬁme ébriﬂlpéyilorﬂ 'Psnal %&Jdi'o‘?% 3,3,3-

or ganopol ysi | oxane "'such as vinyl cycl ot etrasi | oxane, triallyl

| socyapate, tﬁﬂu@ﬂdﬁ\‘b&ﬂ?@lﬁ? ay'Be 3cffed! RS in componant; cohol ‘and its

nodi fi ed product or a si | oxane; "oxi de;

tetramet hyl et hyl enedi apjHap, thBeéiIk‘& d ﬁﬂgb?colﬁ'@%géngbﬁﬂér Sddifish ?é’éctlon

The silicone rubber conposition 1 escr ove upplied

into the nolqg?tagpiéc}tgzag?%séa r@ﬁ@r’cﬁ?ﬁ ANk Fiﬁfénh{ﬂﬁ el dﬁghﬁé %gnba 15

cured to for artlc |rrul neous

transfer - istobe ac?}é d, 'a’l?ilrh'@ reaction c@ﬁﬁbﬂﬁg 'agéﬁ{ may 1 sélBEtetJ RO the

mat eri al 1 to the sur acé o
Carod o L o OOV RS BB VESTRRS ) SOl SRR R B 8, o v cn
'S 10 vinylcyclotetrasiloxane, triallyl isocyanate, an alkyl maleate, an acetylenic
alcohol and its modified product with a silane or a siloxane; a hyrdoperoxide;
tetramethylethylenediamine; benzotriazole; and a mixture thereof.
The silicone rubber composition 12 as described abdve is
supplied into the mold and fill th_e cavity thereof, and then the composition is
15 cured to form the molded article 13 simultaneously with bonding the transfer
layer including the design layer 16 of the transfer material 1 to the surface of
the article. |
Curing of the silicone rubber composition proceeds at a normal
temperature, but curing is carried out at a predetermined temperature which is
20 below a melting point of the transfer material 1 and which is preferably
between 60 and 220 °C, and more preferably between 80 and 200 °C. When
the curing temperature is below 60 °C, cuﬁng takes a long time. Wheh the
curing temperature is above 220 °C, scorch may occur. Further, when the
curing temperature is above the melting point of the fransfer material 1, the

25 substrate sheet 14, the design layer 16 and so on which constitute the transfer



20 below a nelting point of the transfer material 1 and which is
preferably between 60 and 220 [err]C, and nore preferably between
80 and 200 [err]C. Wen the curing tenperature is below 60 [err]C,
curing takes a long tinme. Wen the curing tenperature is above
220 [err]C, scorch may occur. Further, when the curing
tenperature is above the nelting point of the transfer material 1, the 25
substrate sheet 14, the design layer 16 and so on which constitute the

transfer 34 _ 34 _
material 1 are nelted, which is not desirable. It is noted that if heating
peri od Is short, the transfer material 1 is not nelted even when

Finally, the nold is opened (see Figs. 3 and 11) after curing of
the si|i coneisrshorg the Gansfor imataridlt isnét inbRed@vea dvifdr thd BedtthgV th the

the heating material 1 are'mighed Avhich is horbeYiFableS ITR!rdtéd tidtiifheating period

desi gn attached is renoved fromthe nold (see Figs. 4 and 12). It
i's noted thaferhpistature is above thé ffdifiig pBingr i al 1 may be el ongated and the
renoval of the transfer material 1 and the silicone rubber nol ded

article 13 fromthe no i5i t igs. ' ; 0
Next, the production prgiggzghg?n?%gésﬁqéinggésﬁﬁlftl)gesr 3%?%235 gﬁéf’g@gﬂg of

oot PRSI gdt ebod Ht l S\ART Gl
Lohert o0 commrnassamalesiegy oy B R Aapcera g painec |

16 15 | fahSfoiThteAkl | MdybdBidnBied'Bad i FernBilor il tiifssdr!matial 9,

forned on the entire one Si e substra

As a materi ahnd e Biﬁgoﬁé”?ﬁﬁﬁéﬁrﬁo ﬁeérti%ﬂ@frgﬁf‘therﬁb!&{)ﬁ-{ Ol?é’é‘ﬁ?@{ed[ out

synthetic | eather and paper nmay be used in addition
transfer  continuously.

10 Next, the production process of the silicon rubber molded article
| with the design attached using the cover film 19 will be explained below.

The cover film 19 which is used according to the present
invention comprises the design layer 16 which is formed on one side of the
substrate sheet 14 (see Fig. 8). In the shown embodiment, the design layer 16

15 is formed partially on the substrate sheet 14, but it may be formed on the entire
of the one side of the substrate sheet 14.

As a material for the substrate sheet 14, cloth, natural leather,
synthétic leather and paper may be used in addition to those for the transfer
material as described above. A thickness of the substrate shest 14 is

20 preferably in the range between about 10 pm and 1.0 mm. In particular, the
t_hickness is frequently in the range between about 25 pm and 200 pm.

The substrate sheet 14 may be transparent with or without a
color, or may be opaque. A material containing an appropriate pigment or dye
as a coloring agent may be used for a colored substrate sheet 14.

25 As a material for the design layer 16, the material which is the



materi al as described above. A thickness of the substrate sheet 14 is 20
preferably in the range between about 10 [err]mand 1.0 nm |In particul ar,

t he thickness is frequently in the range between about 25 [err]m
and 200 [err]m The substrate sheet 14 nay be
transparent with or without a color, or may be opaque. A nmateri al
‘cont ai ni ng an appropriate pigment or dye as a coloring agent nay
be used for a colored substrate sheet 14. 25 As a
material for the design layer 16, the mggerial which is the

35 sane as those for the design layer of the transfer materi al
may be used. The formati on manner of the design |ayer of the

cover film mgymigead thds83BEtRSdesign layer of tHP&8néfer hiite af'bel iied. " fRe T er
ey on

mat eri al . rder to strongly uch a design

layer 16 to fdifatiohiMaRNEX of the desigri la§eFbt irfé%lﬁ/efr‘ﬁhﬁ%a%kﬁgﬁg gggﬁé gse, the

design layer 16 or a portion thereof contains t
accel erat i ngyfcyER | AN the design - | ayer 16
or the portiZ‘)n thg?@g?aﬁgfyf&ﬁfrﬁré%g@%gﬂf hat in the case of the

Lranst or material .t he A8 spngly bop suctf Hesiciial s 1830 3 SuRaco BE, ||
provi dgd. Thenidfieshe RubtibtthollieY dificib Ot design layer 16 87 albrtibif tiéiagr O e

transfer naterl not e ansfer '

ubst ant i al ) FORHS Merpaid BBl Korrigatint of RRiRGmBRe R AR
accel erat i ng'@/ET200t hEXEIGRHErES: ay beThe Safta b viélTh T ohas of I

film19 as dﬁ%ﬁéfel??ﬁalﬁhﬁi’ﬁ the silicone rubber

Also, as in the case of the transfer material, the adhesion layer

over.

10 (not shown) may be optionally provided. The adhesion layer may be formed
as in'the case of the transfer material 1. Itis noted as in the case of the
transfer material that wheh the adhesion layer constitutes most and preferably
substantially all of the outermost surface of one side of the cover film, the
design layer 16 does not necessarily contain the bond accelerating

15 component.

Using the cover film 19 as described above, the silicone rubber
molded article is produced. This production of the molded article may be the
same as the production of the molded article using the transfer material
described above except that the transfer material is replaced with the cover

20 fim. |

In the silicone rubber molded article produced according to the
present process, since the design layer strongly bonds to the silicone rubber
molded article with the design attached, for example the article is extremely
useful for a keyboard in addition to for gasket or packing.

25 It is noted that dimensions of the members (such as various



rml‘ded article is produced. This production of the nolded article may be

t he sane as the production of the nolded article using the
transfer materi al descri bed above except that the transfer
material is replaced with the cover 20 film In

the silicone rubber nolded article produced according to the
present process, since the design |ayer strongly bonds to the silicone

rubber nol ded article with the design attached, for exanple the
article is extrenely useful fggr a keyboard in addition to for
gasket or packing. 25 I't is noted that dinensions of the

menbers (such as various

36 Tayévs§ Which\Bohstit girtfaﬁsfert:hatérraaaﬁa%e iepwmﬁi arRfott he cover

filmare not particu y litmted but easily determ ned by those

skilled in tﬁ’éi'tiétﬁlhrlgﬁiﬁggégi Bt ea_silgldyet?rmiﬁédtﬂﬁmglégmbﬁ%itﬁé%rt daperiding

"partially (‘partial entir entire, are used in

- the descri ptérPFhéN" é??lgé:?'il’ﬁﬁﬁ,t ahd tatepatiify (hartiali® 2RE r"ehfi‘rge‘fl}}’f’eﬂtir@,“whglle?'

Effect of the I[nven The desi I's stron

bonded to t h&e%&éoaﬁethefdéé%ﬁgﬂéﬂl \nﬁlﬁ%sg?ct to one éiﬁg*&% ety it qubstich.

according to the present 1 nvention by endi ng t

polyoqganohydrogensionane having at | east two hydrogens which bonds to a

10 silicon atomor silicon atons or the al koxysilane having an
unsat urat ed @A of the InventiofCh as vinyltriethoxysilane in the layer of the
transfer materral or the cover filmwhich layer is in contact with

The present | nventi on WP CEREN AERg bonded.to R diERs of tho pigonS™™ °°
rubber molded article according to the present invention by blending the
polyorganohydrogensiloxane having at least two hydrogens which bonds to a

10 silicon at;)m or silicon atoms or the alkoxysilane having an unsaturated bond
such as vinyltriethoxysilane in the layer of the transfer material or the cover
film which layer is in contact with the silicone rubber composition when

molding.

15 Examples
The present invention will be hereinafter described in detail by

way of examples, to which the present invention is not limited.

Example 1
20 An “ALLROUNDER 320 M/H/D750-210" made by ARBURG Co.,

Ltd. was used as the injection molding machine for usé with liquid silicone
rubber composition, and the installed metal mold was heated to 140 °C by a
heating controller and a 2KM-900 made by DOPAG Co., Ltd. was used as the
pump which supplied the liquid silicon rubber composition to the injection

25 molding apparatus. Also, TLM1405 made by Toshiba Silicone Co., Lid. was



way‘.of exanples, to which the present invention is not limted.

Exanple 1 20 ' An "ALLROUNDER 320 M H D750-210" made by
ARBURG Co. , : Ltd. was used as the injection nolding machi ne for
use with liquid silicone rubber conposit i on,.and the installed
fretal -nold was heated to 140 [err]C by a heat| ng eontroller and a
2KM 900 made by DOPAG Co., Ltd. was used as the punp whi ch

supplied the liquid silicon rubber conposition to the injection 25

nol di ng apparatus. Al so, TLML405 nade byy Toshiba Silicone Co., Ltd. was

37 used as the liquid silicone rubber conposition of the addition
reaction type. A transfer material was prepared by

form ng on aysatbakitAé qiﬁfﬁ &Flconq rubber et itionOSF t?l@ écf'cfnlr airddttioh type.

pol yet hyl enepht hal ate ma rel ease made fr

nmet hacryl ate type resi p tranlePmatstial W dsary@Etaf%d%&ﬂﬂhggpLg eLbangeRMestst er

5 copol ymer resin contal ning one perce 154
d

Tanut act ur ed e beg‘Z'ﬁ%”’“ thick polyéthyfarph &%@WR@’%; SIGE85 ey 3head fro'a

colors of pi ﬂi&ﬁﬁcrgﬂ %d & Yesifh 1afer er made from arpbll"bgﬁane-&ly@ster

transfer materi al flxe i'n position

gi ver 81 Tokshonet SSHARAR thy o os.‘ﬁ%kpﬁ“ae&ﬂ‘?‘ﬂ}/é*a%%ﬁs{*&%‘% ne
Compodi {1 on B W’F@“"E@“ﬁéﬁﬁ%’% (ERF A0 ndniRlenlrBd Y, THSAPR, Cone-
he motal  Snothe O Fidydeodiaiary Plors of Plamfhe (R cbilB vl it ©

silicone rubBerkR’ Thig' ta@sr material was affixed in position in the metal mold.
Then, the mold was closed (see Fig. 1), and under the conditions
10 'g'iven below the uncufed silicone rubber composition was injected into the
cavity inside the metal mold (see Fig. 2), and after the silicone rubber
composition had cured, the metal mold was opened and a molded silicone
rubber article with the transfer material firmly affixed was taken out of the metal
mold. At this time, at thé same time as the molded silicone rubber article was

15 pushed out with the ejector pin (see Fig. 3), the transfer material was pulled

out of the cavity (see Fig. 4).

Conditions:
Injection Pressure 20 kgf/em2
20 Injection Time 10sec

Time Pressure Maintained  5sec
Curing Time 35sec
Overall Molding Time - 60sec
Metal Mold Temperature 150°C
25 Mold Closing Pressure 30t



15" pushed out Wth the ejector pin (see Fig. 3), the transfer materi al

was pul | ed out of the cavity (see Fig. 4).

Condi ti ons: I nj ection Pressure 20 kgf/cnferr]
20 I njection Tine 10 sec

Ti me Pressure Mi ntained 5 sec ' Curing Time

'35 sec Overall Mlding Time 60 sec

Metal Mbld Tenperature 150 [err]C 25 ' Mol d O osing
Pressure 30 t 38 _ 38
Cyl i nder Tenperature 15 [err]C Finally, when the
substrate sheet of the transfer material was peel ed off, a nol ded
silicone rubber arti cl@linden Temperatyseat t achi®@as 5 obt ai ned (see
Fig. 5). By the above exanple, it was clarified that
a nol ded silicone rubber article wwth a design attached can
easily be renoved froma netal nol d. Al so, the silicone rubber
article after the subﬁlmdlyewmhe@lbstramsheet of the trapstaradateirial wias not
have any burr. nparative Example 1 .

Apart from tm@lQShﬂﬁsa onolded @dlcnpe ubberarticle witheedesigniattached was
formul ation for the design layer, this conparative exanple was conducted in
the s&me naoblained (s8efid.6)1, and the uncured silicone rubber conposition
- By the above example, it was clarified that a molded silicone
“rubber article with a design attached can easily be removed from a metal
mold. Also, the silicone rubber article after the substrate sheet has been
peeled off did not have any burr.
10 "
Comparative Example 1
Apart'from the omission of methylhydrogensiloxane oil in the .
formulation for the design layer, this comparative example was conducted in
the same manner as Example 1, and the uncured silicone rubber composition
16 was injected into the cavity inside the metal mold; and'after the silicone rubber
composition had cured, the metal mold was opened and a silicone rhbber
molded article with the transfer material firmly affixed was taken out of the
meta!' mold. At this time, at the same time as the molded silicone rubber article
was pushed out with the ejéctor pin, the transfer material was pulled out of the
20 cavity. |
Finally, when the substrate sheet of t‘he transfer material was

peeled off, the design layer remained attached to the substrate sheet and the

design layer was not transferred onto the surface of the silicone rubber.

25 Comparative Example 2



15 was injected into the cavity inside the netal nold, and after the

5silicone rubber conposition had cured, the netal nold was opened
and a silicone rubber nol ded article with the transfer materia
firmy affixed was taken out of the metal nold. At this time, at
fhe sane tine as the nol ded silicone rubber article © was pushed
out with the ejector pin, the transfer material was pulled out of the 20
cavity. Finally, when the substrate sheet of the
transfer material was peel ed g, the design | ayer renained
attached to the substrate sheet and the design | ayer was not
transferred onto the surface of the silicone rubber. 25 Conparative
Exanpl e 2 This comparative example was conducted in the same rﬁ&nner

Thi s conparative exanple was conducted in the sanme manner

Exanpl e 1 exasExatiphd 1rexcepbiriiteio traisfer maters weELdse dnd iSe uneur&ﬂ
silicone rubber conposition was injected into the cavity in the netal nold

and sulléﬁﬁe?fuﬂﬂé‘? comptRftion Was MjectediRfy t é\ﬁfﬁp RAe rﬁ@l%i‘gg:g 4 Anged.

screen printing on the surface ‘of the nol ded icone ru rarticle

by means of mﬁﬂdlmbmd silicone rubbre?%?ﬁdlefhaﬁm&rﬁbbiaﬁgé’t? schéer'BRn ﬁg@%ﬁ“ ed

and the silicone ink was additionally heat to cure' it form

a design. ThpedRffdte ¢HB rﬁdldbh%llfddde%fbﬁef thﬁ%‘ﬁxee?ands of an '&%%Jﬂr my

affixed to the nolded silicon rubber artic

Ex | 2 ‘
anpl e reaction type silicone ink waé durstieteiPAkd ek %@H?Hgﬁ?]@cv’)%@ﬁ]diﬁ% | ﬁn

the install.ed netal nold was heated to 1
control ler, |aatetig c&ré itfé?@fo?mté)aéslg The dGSIgHm by ¥e Qﬁi‘égn
fornulatlon in which O. by wel ght an or OXIde curlng

agent (TC 8 ,n&qrrmlpaﬁ&ew 153A6 rRdlded lé“llii':oh iBBef Aftich 8R4 peBle off.

10 Example 2
A press molding equipment was used, and the installed metal
mold was heated to 130 °C with heating controller, and the silicone rubber
. composition used was a formulation in which 0.5 % by weight of an organic
peroxide curing agent (TC-8, Toshiba Silicone Co., Ltd.) was contained in a
15 millable silicone rubber composition (TSE221-5U, Toshiba Silicone Co., Ltd.).
A transfer material was prepared by forming on a basic sheet
made from 25 pm thick polyethylenephthalate film a release layer made from a
methacrylate resin, a design layer made from an urethane-polyester
copolymer resin formulated_ with 1 % by weight of vinyltriethoxysilane
20 - (TLM8311, manufactured by Toshiba Silicone Co., Ltd) and containing 5
colors of pigment (red, blue, yellow, White, black). The transfer material was
affixed in position in the metal mold (see Fig. 9).
Then, the mold was closed with the silicone rubber placed inside
the metal mold, and under the conditions given below it was compression

25 molded (see Fig. 10) and after the silicone rubber composition had cured the



15- m |l able silicone rubber conposition (TSE221-5U, Toshiba Silicone
Co., Ltd.). : A transfer material was prepared by
formng on a basic sheet made from 25 [err]mthick

pol yet hyl enephthal ate filma rel ease | ayer made from a

hethacrylate resin, a design |ayer made from an uret hane- pol yester
copolyner resin fornmulated with 1 % by wei ght of vinyltriethoxysilane 20
(TLMB31 1, manufactured by Toshiba Silicone Co., Ltd) and containing 5
colors of pignment (red, blue, yellow, wpte, black). The transfer materi al
was affixed in position in the netal nold (see Fig. 9).

Then, the nold was closed with the silicone rubber placed inside

the metal nopfbtalaneld Wes opehed (eseiFig.ond), ahdensigedvsiliconsrubbenarticlei on 25
nol ded (see Fig. 10) and after the silicone rubber conposition had cured

the with the transfer material firmly affixed was taken out of the mét@! mold (see et al
nol d was opened (see Fig. 11), and a shaped silicone rubber article

w th the traF@LqQLnaterial firmy affixed was taken out of the netal nold
G

(see . 12). 5 Condi ti ons

Metal Mol d Tenperature 130 [err]C Curing Time
300 sec Finally, when the substrate sheet of the
transfgr material Oppgitiohs  peel ed off, a nolded silicone rubber article
with a design attached was obt ai ned (see Fig. 5).

Conpar ative Exanpl e 3 Metal Mold Temperature  130®@ conparative exanpl e was
conducted in the sane manner 15 as Exanple 2 to formthe silicon
rubber article except "dlﬁ'[? imé ansfer mat erdgy sec was used, and a
red pignented silicone in s used for screen printing on -

Finally, when the substrate sheet of the transfer material was
10 peeled off, a molded silicone rubber article with a design attached was

obtained (see Fig. 5).

Comparative Example 3

This comparative exampie was conducted in the same manner
15 as Exémble 2 to form the silicon rubber article except that no transfer maferial
was used, and a red pigmented silicone ink was used for screen printing on
the surface of the molded silicon rubber article and the silicone ink was heated
(120°C, 30 sec) to cure it. Then, using the'same printing process, blue, yellow,

white and black silicone inks were printed on the silicone rubber article in that
20 order.

A piece of metal weighing 300 g and wrapped in polyester cloth
was slid over the surfaces of each of the molded silicone rubber articles with a
design attached which were prepared in Examples 1 and 2 and Comparative

25 Example 3, and tested to check a number of the sliding' cycles when abrasions



the surface of the nolded silicon rubber article and the silicone ink was

-heat ed (1 20[err]C, 30 sec) to cure it: Then, using the sane
printing process, blue, yellow, white and bl ack silicone inks
were printed on the silicone rubber article in that 20 order.

-A piece of nmetal weighing 300 g and wrapped in polyester cloth
"was slid over the surfaces of each of the nolded silicone rubber articles

With a design attached which were prepared in Exanples 1 and 2
and Conparative 25 Exanpl e 3, and4fested to check a nunber of the
sliding cycles when abrasions

41 of the design appeared. The results are shomn in the Table

bel ow. of the design appeaEed*.rm‘he rbsults are shown ixthvpTable below. Conpar ati ve
Exampl e 3 abrasions after No abrasions after Abr asi ons
appear after 100 000 cycles 100, 000 cycles

5,000 cycl e e —————————eeApes =Dy di ng
equi pnent wWj§ls use the installed met nmol d .was_heat | 0
170 [err]C }'th agh@afq Red contrplier, EﬁﬂEPFh% sili

conposi ti onffused was a 1 or nul at
of addition{r eMd abfagiomaftey | n

produced by [Toshi ba Silicone Co : [ a
10 m |1 3bl e 1d,000%§clegbber |30 bne
Co., Ltd.). b o) _As fhe transfer nmaterigl, a nplded
transfer material was prepared by formng on a basic sheet nade
from25 [err]mthick polyethyl enephthal ate film
Example 3
5 - A compress molding equipment was used, and the installed

metal mold was heated to 170 °C with a heating controlier, and the silicone
rubber composition used was a formulation in which 0.5 and 2.0 % by weight
of addition reaction type curing agents XC92-B2428 and XC92-B2429 (both
produced by Toshiba Silicone Co., Lid.) respectively were contained in a
10 millable smcone rubber composition (TSE221-5U, Toshiba Silicone Co., Lid.).
As the transfer material, a molded transfer material was prepared
by forming on a basic sheet made from 25 pm thick polyethylenephthalate film
a release layer made from a methacrylate type resin, a des_ign layer made
from an urethane-polyester copolymer resin formulated with 1 % by weight of
15 methylhydrogensiloxane as a polyorganohydrogensiloxane (TSF484,
manufactured by Toshiba Silicone Co., Ltd.) and containing 5 colors of
pigment (red, blue, yellow, white, black). The transfer material was affixed in
poéition in the metal mold (éee Fig. 9).
Then, the mold was closed with the silicone rubber composition
26 placed .inside the metal mold, and under the conditions given below it was

composition molded (see Fig. 10) and after the silicone rubber composition



a-rel ease |layer made froma nethacrylate type resin, a design |ayer nade
from an uret hane-pol yester copolyner resin fornmulated with 1 % by wei ght of
15 met hyl hydr ogensi | oxane as a pol yor ganohydr ogensi | oxane (TSF484,
manuf act ured by Toshiba Silicone Co., Ltd.) and containing 5 colors of

-pi gment (red, blue, -yellow, white, black). The transfer material was
"affixed in position in the netal nold (see Fig. 9).

Then, the nold was closed with the silicone rubber conposition 20

pl aced inside the netal nold, and undeiga he conditions given belowit was
conposition nolded (see Fig. 10) and after the silicone rubber conposition

42 had cured, the netal nold was opened (see Fig. 11) and a nvol ded
silicone  had cureﬂlhli@fnéélt méloewastdpehba (&ééﬁg e11)ra1@alrnbldbursmcsomf fixed
was taken out of the netal see Fi

Condi tions: rybber article wnth the transferﬁﬁét%hal\ﬂmiym Wbﬁ rtéken éﬁﬂo{ he'rhétal
Curing Tinme sec Finally, when the
substrate shg g% ﬁ qQﬁnsfer mat eri al was 10 peel ed of f, a nol ded
silicone rubber ticFe Wth a design attached was obt ai ned (see
Fig. 5). Conpar ati ve Exanple 4 Apart from
the om ssion of vinyltriethoxysilane in the formulation 15 . for the

desi gngl ayer, ecgﬁamﬁbgtlve exanpl e was conducted in the sane
manner as Exanpl e the uncured silicone rubber conposition was

Metal Mold Temperature 170°C
Curing Time 300 sec

Finally, when the substrate sheet of the transfer material was
10 peeled off, a molded silicone rubber article with a design attached was

obtained (see Fig. 5).

Comparative Example 4
Apart from the omission of vinyltriethoxysilane in the formulation
16 for the design layer, the comparative example was conducted in the same
manner as Example 3, and the uncured silicone rubber composition was
injected to fill the cavity inside the metal mold, and after the silicone rubber
composition had cured the metal mold was openéd, and a molded silicone
rubber article with the transfer material firmly affixed was taken out of the metal
20 mold. |
Finally, when the substrate sheet of the transfer material was
beeled off, the design layer 'remained attached to the substrate sheet and the

design layer was not transferred onto the surface of the silicon rubber.

25 Example 4



i nj ected to fill the cavity inside the netal nold, and after the silicone

- ubber conposition had cured the netal nold was opened, and a
nol ded silicone rubber article with the transfer material firmy
affi xed was taken out of the netal 20 nol d.

‘Finally, when the substrate sheet of the transfer material was
‘peel ed off, the design |ayer remained attached to the substrate sheet and

t-he design | ayer was not transferred onto the surface of the
silicon rubber. 25 Exanpl e 4

43 On a basic sheet made from 25 [err]mthick
pol ycarbonate film a design | ayer was nmade frominks each

consisting of an ur et 9 & Badk sheet made frot R/ fiRhick PolftebbiateHimtian th 2

% by wei ght of nethyl hydrogensi | oxane as

pol yor ga”Othi%fia%?% WsdRadé ok ksPéach E6NSISENG bf Bhﬁif&ﬂfarfet\ﬂﬁyl blue, 5

yel | ow, white, by screen printing in turn so that a cover filmwas

bt ai ned. ; t ozt foly | ' h
ot al i o, SGRQUMY resjnyformulated witF2: 52 iy yRRI of et didricH6tand ak"e
it o : Y e . d.
;ggpgfsltelro'?hdevaéllyPF%oneirLger |l%0np%?ﬁ[0|t %ﬂeﬁég %%I(r)l(‘asdi’)f'@ﬁgﬁerqgﬁe ’ arréa’tgln nol d

i m o vy SapR, SRHEEBiRl) bl Bofor Gitfing i b Bothile bBfer MtEWes, on out o

t he bt nmold. At this tine, at the sane tine as the nol ded
silicone ruﬁ%er article was pushed out with the ejector pin (see

0 o £ e bl ap abrcin B b i ik g™

closed. The uncured silicone rubber composition was injected into the cavity

inside the metal mold, and after the silicone rubber composition had cured, the

10 metal mold was opened and a molded silicone rubber article with the cover

film firmly affixed to the molded silicone rubber article was taken out of the

metal mold. At this time, at the same time as the molded silicone rubber article

was pushed out _with the ejector pin (see Fig. 3), the cover film was pulled out

of the cavity and a molded silicone rubber article with a design attached was

15 obtained.

Comparative Example 5

~ Apart from fhe omission of methylhydrogensiloxane from the
formulation for the deéign layer, this comparative example was conducted in
20 the same manner as Example 4 and the molded silicone rubber article was
made. At the time the molded silicone rubber article was removed from the
cavity, when the cover filfn was pulled away from the cavity, then the molded
silicone rubber article remained in the cavity, and the cover film peeled away
from the surface of the molded silicone rubber article. | |

25



15 obt ai ned. Conparative Exanple 5
-Apart fromthe om ssion of nethyl hydrogensil oxane fromthe
formul ation for the design layer, this conparative exanple was conducted in

20 t he sane manner as Exanple 4 and the nol ded silicone rubber article
was . made. At the time the nol ded silicone rubber article was
renmoved fromthe cavity, when the cover filmwas pulled away from
the cavity, then the nol ded silicone rubber article remained in
the cavity, and the cover film peel ed ayqy fromthe surface of

t he nol ded silicone rubber article. 25

44 Exanple 5 : On a substrate sheet nade from
40 [err]n1thEg5m@F£§hane film a design | ayer made from+five inks
each consisting of an urethane resin : formulated with 1 % by

wei ght of net hyl hydr ogemsa sabstrste dhdepiradef frémdd @hsthicklurethar@f fili, gnent
(red, blue, yellow, white, black) by screen printing in turn to nake a

cover film desjgn layer made from five inl@‘é‘ébcp_ &&‘i’si&ﬁﬁ%bf &h Weir@Re 3b&inxed in the

metal nold, and™the cl osed. The Itron reaction type liquid

et ] Id _ . act u
s oS 1 aoRRUABBIR, 120 by welght of misthiiRBasfeiiah did bAEY Siersl 9-)
Co., Lid. angg gitgg%nrieigfbcﬁ il Yfiow WPRE, black) by §ﬁree%r#tv¢rﬁ{etfdhg"ﬂ1ttﬂnﬂodﬁ|§kg B

attached was o sil1cone ru
article wthsgydleingn attached obtained in this way had the cover
filmstrongly attached to the nol ded silicone rubber article.

Al'so, when measuring thfieAdRddvRr filrh W L¥iREA PR metal mold, and the mold _
| closed. The addition reaction type liquid silicone rubber compqsitién
(TLM1405, Toshiba Silicone Co., Ltd.) was injected using the ALLROUNDER
10 320M/H/D 750-210 made by ARBURG Co., Lid. and a molded silicone rubber
article with a design attached was obtained.

The molded silicone rubber article with a design attached
obtained in this way had the cover film strongly attached to the molded
silicone rubber article. Also, When measuring the adhesion strength between

156 the cover film and the molded éilicone rubber article, it advantageously was
100 % cohesive failure at 55 kgf/cm2 as to the article produced under the

molding time of 120 sec.



15" the cover filmand the nol ded silicone rubber ar H | IHI"I"I'H
-advant ageousl y was 100 % cohesive failure at !ﬂ wu_ to
¢ P T T _

the article produced under the nol ding tinme of

45 CLAI M5

1. A process of producing a silicone rubber nolded article with a

desi gn attached conprising the steps of: 5 . pl aci ng
onto a nold a transfer material which copprises a substrat e sheet
and a design layer which is |ocated on ® least a portion of one

side of the substrate sheet, suppl ying an uncured

silicone rubber conposition into a cavb%z ﬁ@ the nold on a design
| ayer side and curing the conposition RS a silicone 10 rubber
nol ded article which is integrated with the transfer material is forned,

and separating off the substrate material fromthe
silicone rubber nol ded article which is integrated with the
transfer material ; 1. A process of producing a silieene eihbesmolded asticlatwitheast a

portion of the transfer material 15 except the substrate sheet which
portion cont n atached emerising tae steps of: conposition in the nold
contains, as a bond accel erating conponent, at | east one conpound
sel ect @ from the groupPlddngostq adned axtraasips matedal whichagomprises a at
| east one unsai)gxr{at ed bond and pol yor ganohydr ogensi | oxanes at | east two
hydr ogen at orf0Riateshrgtanda ﬂﬁ@lgadaxergmmlp%wmd on alilgastacpartioniafome 20
at ons. . 2. The process according to claiml wherein
t he al koxysi ISigfeef the substrate sheatde tri et hoxyvi nyl sil ane,
tris(2-methoxyethoxy)vinylsilane and 3- : .
met hacr yl oxypr opyl t r i m8URBIRG aasmcured silicone rubber composition into a cavity of
the mold on a design layer side and curing the composition so that a silicone
10 rubber molded article which is integrated with the transfer material is formed,

and
separating off the substrate material from the silicone rubber
molded arﬁcle which is integrated with the transfer materiél,
. characterized in that at least a portion of the transfer material
15 except the substrate sheet which portion contacts the silicone rubber
composition in the mold contains, as a bond accelerating component, at least
one compound selected from the group consisting of alkoxysilanes containing
at least one unsaturated bond and polyorganohydrogensiloxaneé at least two
hydrogéh atoms which bond to the same silicon atom or different silicon
20 . atoms. | | | |
2. The process according to claim 1 wherein the alkoxysilanes
include_ triethoxyvinylsilane, tris(2-methoxyethoxy)vinylsilane and 3- -
methacryloxypropylirimethoxysilane.
3. The process according to claim 1 or 2 Wherein the separating

25 off step of the substrate sheet comprises the steps of:



off step of the substrale sheet comprses the steps of [ IlIIlJlIJI!IIIILbb
er

3. "The process according to claiml1 or 2 wherein the sgparatln

46 . opening the nold after curi
conposition and taking out the silicone rubber mol déd frticle
which.s integrated with the transfer material fromthe nold, and

peellng the substrate sheet off the silicone rubber nolded article 5
which is integrated with the transfer material so as to obtain the S|I|cone
r ubber nol ded article with thggdesign attached. :

4 The process according to claim1 or 2 wherein the separating of f
step of the substrate sheet conprises the steps of:

openi ng the nol d afterogumngqnbhﬂom afteradLRing theesiliéone Asbidrdbmposition  and
peeling the substrate sheet off the silicone rubber nolded arti’cle which is

I ntegrated wahl takingtoutnhé ellicoRs eubbér mRiddthartichewhidh i@%t%q’r&ié'ﬁ%tﬁ%é’ed
article with the design attached is left in the nold

t aki ng out thgngfelrlrﬁﬁ@ﬁa”f&the%ﬂedngrt icle with the design
attached fromthe nol 5. The process according to

claim1 or 2 wherein tb@eﬁ ﬁi@éutﬁlﬁrate sheet off tﬁéfsnliio% r%bbl“hcﬂﬂ@é'aﬂi’élé
sheet conprises the step of openi ng the nold curlng th

silicoge rubkicttRTAfsgratedw fshSr istefkl OHRAIA" )
article with thce desf%ggagtta?ﬂghév\hl I erpeelel %g&t?ﬁgqgubstﬁat{]g%g ete rglf')?et he

si | i cone rubhsslde® affcle With mbedég—%ﬁgﬁaéhémt egrated with the transfer
material. 20 he process according to any one of

claims {10 5 whetelll 4 The procesd AEedtainky to' Aint 13613 Whe?@ih%é opaPatfif ' 4

out by locating the deS|gnIayer suc t hat IS a t he

ol ded art'Cbﬁstep of the substrate sheet comprises tha%step$eRss according to any one
of clains 1 to 6 whereint

opening the mold after curlng the silicone rubber composition
10 and peeling the substrate sheet off the silicone rubber molded article which is
integrated with the transfer material so that the silicone rubber molded article
_ with the design attached is left in the mold, and
taking out the silicone rubber molded article with the design
attached from the mold.

156 : 5. The process according to claim 1 or 2 wherein the separating
off step of the substrate sheet comprises the step of opening the: mold after
curing the silicone rubber composition and taking the silicone rubber molded
article with the design attached while peeling the substrate sheet off the
silicone rubber molded article which is integrated with the transfer material..

20 6. The process according to any one of claims 1 to 5 wherein
placing of the transfer material is carried out by locating the design layer such
that it is aligned with the' molded article.

7. The process according to any one of claims 1 to 6 wherein the
design layer, or the design layer and a portion of said one side of the substrate

25  sheet on which portion no design layer is present contact the silicone rubber



de"'si'gn | ayer, or the design |layer and a portion of saj | f e
-Ssubstrate 25 sheet on which portion no desi gn.alll Hﬁllm ﬁﬂﬂeﬂdil
* [ S *

contact the silicone rubber

L M
A7 conposition in the nold, and - - at least a
portion of the design |ayer contains the bond - accel erating
“conponent . 8. The process according to any one of
Claims 1.to 6 wherein the 5 transfer material further conprises a
rel ease | ayer | ocated between the 47 substrate sheet and the design
| ayer, : the design layer, or the design |ayer and a
portion of the release | ayer on which portion no design |ayer is
present contc@dpasiionsin theomeld, anskr conposition in the nold, 10

at least a portion of the design, layer apnd/or a portion of the
rel ease | ayer contain Qtﬂéa%ﬂgﬁ&"egfé&ﬁt %{ﬂ’b@h‘ﬁgﬁeﬂla}"%mf bond
the rel ease | ayer remains on the silicone rubber nolded article
t oget her wi taccelaratingicompangit. when the substrate sheet is separated of f
after curing of _the silicone rubber conposition. 15 .
9. The process accor dithgThe RFPeesh acearding;te any-one afelaisns 1 to 6 whergjpithe; a|
further conprises an adhesion |ayer on at |east a portion of the
desi gi® | ayertrangfetomatarial dughercoipptisemadelease layes lgaated ketwaen the | east a
portion of the release | ayer on which portion no design |ayer is
present , substrate sheet and the desigp layBfesi on | ayer, or the adhesion |ayer
and a portion of the 20 desi gn layer on which portion no adhesion |ayer
i s present and/or a poheidasign layer, or the dasign layes and a pogionoof theireleaser t i on
nei't her the adhesion | ayer nor the design | ayer is present contact
the sili condayemorwhich portian no designiayer isapr@sent contact the silicone rubber at
| east a portion of the adhesion |ayer, or at |east a portion of the
adhesi on | aycomposition in thesmald,porti on of the design | ayer on which portion
no

10 at least a portion of the design layer and/or a portion of the

release layer contain the bond accelerating component, and

the release layer remains on the silicone rubber molded article
together with the design layer when the substrate sheet is separated off after
curing of the silicone rubber composition.

15 9. The process according to claim 8 wherein the transfer
material further comprises an adhesion layer on at Iéast a portion of the
design layer, or on at least a portion of the design layer and at least a portion
of the release layer on which portion no design layer is present,

the adhesion layer, or the adhesion layer and a portion of the

20 design layer on which portion no adhesion layer is p_résent and/or a portion of
the release layer on which portion neither the adhesion layer nor the design
layer is_ present contact the silicone rubber material in the mold, and

at least a portion of the adﬁesion layer, or at least a portion of the
adhesfon layer and at least a portion of the design layer on which portion no

25 adhesion layer is present and/or at least a portion of the release layer on



257 adhesion | ayer is present and/dr at least a portd f the rel|ease
Fayer on i
which portion neither the adhesion |ayer nor the desi " nt

contain the bond accel erating conponent. : 10. The
process according to any one of clains 1 to 9 wherein . t he uncured
silicone rubber conposition is a liquid silicone rubber 5 conposi tion
of an addition reaction type, and conpri ses

conponent a): a pol yorganosil oxane whi c4g8contains at | east two

al kenyl groups per one nol ecul e; conponent b): a

pol yor ganohydr ogensi | oxane whi ch contains at | east two hydrogen
atoms per onghigH potion néithah the adhésiohlayerator thieldesigh laler is ?re%bmn or
different silicon atons; and conmponent c¢): a -

pl ati num competitath tifeBond accelerating component. preferably at |east one of the
nunber of the al kenyl group per one nol ecul e of conponent a) and
the nunber of a hydrogqu, afiggTpidtess according to &NNERe P cRiME!1 P9 wHePsins) Per
one nol ecul e of conponent b) Is not |ess than 15 on aver age.

11. The proceRé upeGrRIdJsilGore nishér @mpUsitionpise liduidSilldonehribbied a

.content of the bond accel erating conponent is in the range between 0.1 and

10 % by vl 0ldomipusfibrét an aaa&ibﬁrre&&imygaphaarc;agsédg&egonponent-

12. A process of producing a silicone rubber no article with 20 a

desi gn attached conpri gofthdrizht aj:cApdorganosiloxane which contains at Rzt tWé
onto a nold,a cover filmwhich conprises a substrate sheet and a

?ﬁzingL?¥g[émgﬁggghﬁgﬁﬁﬁgggﬁeQmjggwépast a portion of one side of .
component b): a polyorganohydrogensiloxane which contains at
least two hydrogen atoms per one molecule which bond to the same silicon
10 - atom or different silicon étoms; and
~component ¢): a platinum compound, and
- preferably at least one of the number of the alkenyl group pér
one molecule of component a) and the number of a hydrogén atom which
bonds to a silicon atom(s) per one molecule of component b) is not less than 3
15 on average.
11. The process according to any one of claims 1 to 10 wherein
a content of the bond accelerating component is in the range between 0.1 and
10 % by weight based on a portion which contains the component.
12. A process of producing a silicone rubber molded article with
20 a design attached comprising the steps of:
placing onto a mold a cover film which comprises a substrate
sheet and a design layer which is Ibcated on at least a portion of one side of
the substrate sheet, and

supplying an uncured silicone rubber composition into a cavity of

25 the mold on a design layer side and curing the composition so that a silicone



suppl yi ng an uncured silicone rubber conposition into a cavity of 25

t'he nmold on a design | ayer side and curing the conposition so that a

si l.i cone 49

rubber nolded article which is integrated with the cover filmis formed,
characterized in that at |l east a portion of the cover filmexcept the
substrate sheet which portion contacts with the silicone rubber conposition
in the nold contains, as a bond accel erati ng conponent, at | east
one conpound 5 selected fromthe 48oup consisting of al koxysilanes
containing at |east one unsat urated bond and

pol yor ganohydr ogensi | oxanes containing at |east two hydr ogen

atons whi ch lpabisertmolded article whith ¢® integrated withi thé coeet filn is formed,
at ons. 13. The process according to claim 12 wherein

the 10 al koxysi | ahardcterizedeintthakatieastva puttion efithe cover film except the
tris(2-methoxyethoxy)vinylsilane and

3- et hacr yl oxypstaty shaataitic pottiodnéontacts with the silicone rubber coldposiieh in
process according to claim 12 or 13 wherein placing of t he cover

filmis carrithgl ntold contdingals abondeacteksrating wnrponunt} dthedstidne corapoamd:d
with the nolded article. 15 . The process according

to any gone ofgetdclédiroh? tHePgrofipVdutistting of alkoxysulah@s genialiiing at fdast @het he
design | ayer and a portion of sald one side of substrate sheet

on whi ch por tursaturatetebond ahd rganbl&mgengmmbstdmtammg at leasttwe cone
rubber conposition in the nol at least a

portion of thgdisgdrbatondy Whldh%”tSrﬁ:l ftﬁtﬁd‘@rﬁéfﬁllc&ﬁ atom Gcifferdritisilicadn

conponent . . The process according to any one of
clains 12 to gkgmaherein the cover filmfurther conprises an
adhesion |l ayer on at |least a portion of the

13. The process according to claim 12 wherein the

10 _ alkoxysilanes include triethoxyvinylsilane, tris(2-methoxyethoxy)vinylsilane

and 3-methacryloxypropyltrimethoxysilane.

| 14. The process according to claim 12 or 13 wherein placing of
the cover film is carried out by locatmg the design layer such that it is aligned
with the molded article.

15 15, The process according to any one of claims 12 to 14 wherein
the design layer, 6r the design layer and a po&ion of said one side of the
substrate sheet on which portioh no design layer is present contact the
silicone rubber composition in the mold, and

at least a portion of the design layer contains the bond
20 accelerating component.
| 16. The process according to any one of claims 12 to 15 wherein
the cover film further comprises an adhesion layer on at least a portibn of the
design layer, or on at least a portion of th.e design layer and at least a portion
of the substrate sheet on which portion no design layer is presént,

25 the adhesion layer, or the adhesion layer and a portion of the



design layer, or on at least a portion of the des gn | ayer and at | eas
portion of the substrate sheet on which port]“ﬁ j |, Ilﬂger S
present, 25 t he adhesion | ayer yer
and a portion of the

50 - design | ayer on whi ch portion no adhe5|on | ayer -i s present

and/ or a portion of the substrate sheet on which portion neither

t he adhesi on | ayer nor the design | ayer is present contact the
silicone rubber material in the nmold, aggl at |east a

portion of the adhesion layer, or at |east a portion of the 5
adhesi on Iayer and at | east a portion of the design |ayer on which portion

no eslfR vyt driwhich SorfbATRadReSION layr is Medertt iRyér #Podiort B

rel ease Iayer 0 whi ch portion neither t yer nor the

desi gn | ayer theSsutjsh@té sheet on which Eeﬁkfﬁ Reiti the %h%%fdﬂ %QF hBﬂtrféDHé’éiﬂﬁ“t

17. The process according to any o clains 12 to erein 10

uncured S| | £QaPis priaBht EGTTEEPHHE éiﬂcdn% ﬂ:HHe‘H‘n'hé?teﬁhi inctﬁa%n&&oaﬁa

COITpOSItIOﬂ Itron reaction ty

conponent a): a pol yorﬂﬂ'é?& é%ﬁﬂfh Ef‘th‘érbdﬁéﬁéh Iéilei"tonJ méésttd‘ﬂomonbc;f the

al kenyl groups per one nol ecul

pol yor ganohy SHREGETId s i dba gt & PRVt o ddsion %Ar%ﬁvm&wpmgﬁwn

atons per one e sane om or

di fferent si :
pl ati num co.mé:)gﬁégc]om % s ﬁ%ent and/or at least a pOrtl er atg] y a g% one of the

rorer o G ghi gy B i v, 58 GEAT o IR 2
one ol ecul eQitafiPIHPHEAY aBlelePatittf cOMPONEAE" 3 - on average.
17. The process according to any oné of claims 12 to 16 wherein
10 the uncured silicone rubber composition is a liquid silicone rubber
compositioh of an addition reaction type; and comprises
component a): a polyorganosiloxane which contains at least two
alkenyl groups per one molecule;
component b): a polyorganohydrogensiloxane which contains at
15 least two hydrogen atoms per ohe molecule which bond to the same silicon
atom or different silicon atoms; and
component ¢): a platinum compound, and
preferably 'at least one of the number of the alkenyl group per
one molecule of component a) and the number of a hydrogen atom which
20 bonds to a silicon atom(s) per one molecule of component b) is not less than 3
on average. |
18. The process aécording to any one of claims 12 to 17 wherein
a content of the bond accelerating compohent is in the rénge between 0.1 and

10 % by weight based on a portion which contains the corhponent.

25 ‘ 19. A transfer material used for the production of a silicone



187 ';The process according to any one of clains 12 to e a
content of the bond accel erating conponent is in the m Hliﬂalﬂ HI“ and
10.% by wei ght based on a portion which contains the . .

19. A transfer material used for the production of a silicone

51 . -rubber nolded article with a design attached which conprises a
substrate sheet and a design layer which is |ocated on at |east a
portion of one side of t he substrate sheet, and which is
characterized in that at |east a portiagqof the transfer materi al

except the substrate sheet which portion contacts the silicone 5
rubber conposition in the nold contains, as a bond accel erati ng conponent,

t | t | St | | anes
cont o i ng. aranerHBRea BN AUBIOIF aRACHY G EdmBfisds aTublitly | 1C
at least two W L ol b Il
di fferent sh&gfé’ﬁ@g ilrc nlagtat)ﬁ@.léwfgqm&aea% afgEsta lpb g!)éf %Q{dre a?\fsf er

material acceugly tfééie%hﬁbf{‘f_h% Mﬁi‘éﬁ@é Eﬂ%@g}zgﬁ igitﬁ'-%tna;\' Ikaxys bbﬁibgf]%f el ude

triethoxyvinylsrTane, trrs met hoxyet

3- met hacryl H ' ' i
met hacry owg&qg@%@b%‘sﬁm %t?:% w&tr%teosrhefb wvt\};]cet} %?wophcgntactg the gnﬁgggi an

transfer materi alm 1

(ranster material I m 19 or 20 \ .
|2 Q1 vy Tublsey dinbédifin ATthe mBR{ bR 28% Hofid Bctbfirahiy LopBHERL " ' ©

I On NnO desi gn IS present coO

silicone rublgjegst one %%meﬁcgjﬁgﬂé' 129 frém'ths g?ﬁgﬁ tcﬁgé’iggrr\]% of alkoxysilanes

at | east a portion o ayer cont .

e o o 9 ARG st g upsepietg bapd and il Bind G Ret™

SELg Ir th ef :Lteagg’éaas‘rilg\ﬂ{ﬂ m&@@seﬁ‘lgén hﬁ;@;’\gﬁi,chadﬂ?{d %8 e silicon atomBitaiftéiant he |
silicon atoms. '

10 20. . The transfer material according to claim 19 wherein the
alkoxysilanes include triethoxyvinylsilane, tris(2-methoxyethoxy)vinylsilane |
and 3-methacryloxypropylirimethoxysilane.

21. The transfer material according to claim 19 or 20 wherein the |
design layer, or the design layer and a portion of said one side of the substrate

15 sheet on which portion no design layer is present contact the silicone rubber
composition in the mold, and

at least a portion of the design layer contains the bond
accelerating component.
22. The transfer material according to any one of claims 19 to 21

20 wherein the tr_ansfer material further comprises a release layer located
between the substrate sheet and the design layer,

the design layer, or the design layer and a portion of the release
layer on which portion no desigﬁ layer is present contact the silicone rubber

material in the mold,

25 at least a portion of the design layer and/or a portion of the



t he design | ayer, or the design |layer and a portion of,.
l:ayer on which portion no design |ayer is present con-lm THI“ ilﬂf@ﬂm
25 = ¢ L dlp

rubber material in the nold, a
portion of the design layer and/or a portion of the
52 . rel ease | ayer contain the bond accel erating conponent, and

the rel ease layer renmains on the silicone rubber nolded article

together with the design |ayer when the substrate sheet is separated off
after curing of the silicone rgfber conposition. 5

23. The transfer material according to claim 22 wherein the

transfer material further conprises an adhesion |ayer on at |east a portion

of rélbasel Rjed tohfiif the ondacteldrafing conipiientnad the design |ayer
and at |east a portion of the releaSe Iayer on which portion no
design layer is presenthg release layer remains on the sHiEéné‘?UBﬁéPm articy the
adhesion |l ayer and a portion of the 10 design layer on I ch portion no

adhesi on | ay gigeiferWith #E dﬁéeiﬂhq yet \Wér}i td'sGhstrate sheet Is %é}faréfﬂoe&ﬁ %ﬂkgig:

on which portion neither t adhesi on | ayer nor the
is present ceQfifgof the siHitohé psbertfpodi@é®rial in the nold, and

at least a portion of the adhesion |ayer, or at |least a portion of the

adnesign layer and at bsastheraistbl Aiatérial ol 48 diise WhetbindgPOr ti on

no 15 adhesion |l ayer is present and/or at ast a portiron of The

rel ease | ayeyafsfer material furthBr EBmipASES M étﬁéeém Iné(yé‘? oﬁdafieiéé | ng@?ﬁ’n gor the

design | ayer is present ~contain accelera conponent .
wherei n a ports deeTghayet, ofi6h o fd o' ol of e Absigh e A SEIsBRte 11 on 20
ilm used foPor SN 8leesBlay b which portion no design layer is fiBsef 07V
with a design attachedyd,ghediONyetsr thesddTddioh faydt &ild &drtion of the
10 de'sign layer on which portion no adhesion Iayér is present and/or a portion of
the release layer on which portion neither the adhesion layer nor the design
layer is present contact the silicone rubber material in the mold, and
at least a portion of the adhesion layer, or at least a portion of the
adhesion layer and at least a portion of the design layer on which portion no
15 adhesion layer is present and/or at least a bortion of the release layer on
which portion neither the adhesion layer nor the design layer is present
contain the bond accelerating component.
24. The transfer material according to any one of claims 19 to 23
wherein a portion which contacts the uncured silicone rubber composition
20 contains at least an urethane resin.
25. A cover film used for the production of a silicone rubber
molded article with a design attached which corhprises a substrate sheet and
a design layer which is located on at least a portion of one side of the

substrate sheet, and which is characterized in that at least a portion of the

25 cover film except the substrate sheet which portion contacts with the silicone .



a desi gn Iayer'whi ch is located on at |east a portion of

substrate sheet, and which is characterized in that at Hiﬂﬁj . | Ei,

the 25 cover filmexcept the substrate sheet mhlc * \C S
53

with the silicone

fubber conposition in the nold contains, as a bond accel erating conponent,
at | east one conpound selected fromthe group consisting of al koxysil anes
containing at | east one unsaturated bond and pol yor ganohydr ogensi | oxanes
containing at least two hydrogen atons 88ich bond to the sane silicon atom

5 or different silicon atons. 26. The cover film
according to claim25 wherein the ' al koxysi | anes i ncl ude

tri et hoxyvi ngubber gompdsiticr( 'u‘rmetﬂnowotoﬂnems) \as behd aeeelerating comp%ﬁdnt

3- et hacryl oxypropyl tri met hoxysi | ane. The cover

fil m accor di atieast chaicomtiound Sélectedrfeorn thbayrdlp consi%ﬁﬁ?gﬂ dlldié@éuarféfs the
design layer and a portion of said one side of the substrate

sheet on whi edntaining @t leestdtese ansataystedi tsorm ang rﬁolm’ghﬁéhydn’égeﬁsﬂdme
r ubber conposition in the nold, an

| east a portcontairing &t latsttwo Hm@%ema %lémﬁoh@w‘the same snhéﬁF&ﬂoﬁ‘i ating

conmponent. 15 The cover filmaccording to any one

of cl agnms 25¢f @iffdrent silicon atonydierei n the cover filmfurther conprises an
adhesion | ayer on at |least a portion of the design |layer, or on

at least a portion of pge TiRséaVor finedccandingito claim 25 wHetéiithg Portion of
t he substrate sheet on which portion no desrgn layer is present,

20 alkoxysllanest |h€ltﬁféhﬁié'tl%k ilarf¥, tﬁ§% ﬁ@ﬁ%&ﬁ&dﬁ%ﬁﬁyl@ﬂ%é‘

portion of the desi gn Iayer on whi'ch portion-no 'ayer is
present and/ ghd B-ARIthadryidkypropyitrimethoxysilane.

27. The cover film according to claim 25 or 26 wherein the
10 design layer, or the design layer and a portion of said one side of the substrate
sheet on which portion no design layer is present contact the silicone rubber
composition in the mold, and
at least a portion of the design layer contains the bond
accelerating compohent.
15 28. The cover film according to any one of claims 25 to 27
wherein the cover film further comprises an adhesion Iéyer on atleast a
portion of the design layer, or on at least a portion of the design layer and at

least a portion of the substrate sheet on which portion no design layer is

present, _
20 the adhesion Iéyer, or the adhesion layer and a portion of the
| design layer on which portion no adhesion layer is present and/or a portion of
the substrate sheet on which portion neither the adhesion layer nor the design
layer is present contact the silicone rubber material in the mold, and
atleast a portio'n of the adhesion layer, or at least a portion of the

25 adhesion layer and at least a portion of the design layer on which portion no



t hé substrate sheet on which portion neither the adhesi t
design | ayer is present contact the silicone B Emﬁmijgb’ ﬁln
the nold, and at |east a portion i s OTl%

I

lLayer, or at |east a portion of the 25 adhesion | ayer and at |east a
portian of the design |ayer on which portion no .

54 adhesion |layer is present and/or at |east a portion of the
rel ease | ayer on whi ch portion neither the adhesion | ayer nor the
design layer is present cont ab% the bond accel erating conponent.
29. The cover filmaccording to any one of clains 25 to 28 5 wherein
a portion which contacts the uncured silicone rubber conposition

contains at lashesiomlayeeispresentandior at least a portion of the releasedayerrosi | i cone

rubber nolded article with a design attached ' whi ch i s produced
accor di ng t o WiHgh posien; peitherdhgiadhesiondayar nor the design layer is present 31. A
silicone rubber nolded article with a design attached 10 . which is
produced acc®ontaip the hongd ancelerating comipenest.12 to 18.

32. A silicone rubber nolded article with a design attached whi ch
i s produced using any t3%nEhecoverfimiatcouding taiany ohe afcldims 25 to 28

33. A silicone rubber nolded article with a design attached whi ch

i s proBuced wherginaapartionrewhich contacts! the uncReed siliédne rdlber composition
' | contains at least an urethane resin.

30. A silicone rubber molded article with a design attached
which is produced according to any process of claims 1 to 11.

31. A silicone rubber molded article with a design attached

10 which is produced according to any process of claims 1210 18.

32. A silicone rubber molded article with a design attachéd
which is produced using any transfer material of claims 19 to 24.

33. A silicone rubber mc_)lded article with a design attached

which is produced using any cover film of claims 25 to 29.

15



