o -

Met hod for producing silicone nmoul ded bodies fromlight-curable
silicone mxtures The invention relates to a process for producing 5

silicone nol n fromsilicone m xtures that can be crosslinked
by light, @begﬁFgﬁsgﬁgaﬁsed to precrosslink the noFBEEP3P PP £RAR079

m xtures. In glob-top applications, individual nodules in 10
el ectronic devices are protected by coating. Because of the design or
t he arrangenent Mefhickie f@ﬁomﬁ‘bdﬁcﬁ@mnﬂfﬁoié)fmdﬂ@éa WoditeP g t he

area wetted by the silicqne ter e appl.ication ocess i s not -
pernmitted to expand durlﬁ‘ é“l.afb L?%’HT ﬁ' Sthgt J%‘Fsexpany on 15

woul d di srupt the functlonlng of t he conponents in the vicinity.
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coatings. The light-activatable S|I|cone m xture is irradi ated, and

then transferred t ey shapln .0C and then hardened wit hout
further irradi a1|%#: ﬁ%ﬁgﬁ' J§Fﬁﬁe c98§§VFﬁPﬁ§g sWPgEE
conposiﬂwonsebﬁetsemiesdﬁpmﬂésngretpebeeamednﬁny(ﬁdaﬂﬂngmnﬂébause of
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then irnadi avdupdt bespopdedns |fraaneidAdddirer wehl kiogipbnahtl oA 200
to 500 nn1|nvorder to precrosslink the mxture, in such a way that it
retains its s%ape Y- a tenperature T, and

Moidings made of silicone are in many cases produced by
injection-molding processes. In the case of circuit-
20 board coating, this would be impossible because it is
not possible to produce a metal mold into which a

circuit board could be inserted.

WO 2006/010763 Al describes the use of light-
25 activatable silicone mixtures for use in injection-
molding processes and for thick-walled coatings. The
light-activatable silicone mixture is irradiated, and
then transferred to a shaping process, and then
hardened without further irradiation. |
30
Although moisture-crosslinking =silicone compositions
are self-supporting, there are many electronics
applications in which they cannot be used, since they
require undesirable atmospheric moisture for the
35 crosslinking process and they liberate volatile
compounds, e.g. alcohols, acetic acid, and oximes. The

severe shrinkage is unacceptable for moldings.
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E;a t.s.with the situation for conventional RTV silicones
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moldings.

The moldings made of silicone can be produced without
the use of injection-molding processes, which are
significantly more expensive. Handling costs and plant
costs are reduced, and there are no downstream
mechanical operations. The process can be used not only
with short manufacturing runs but also with long runs.

Thick coatings can be produced without the sort of
metal mold typically wused for injection-molding

processes.

The light-induced precuring process permits retention
of the exterior geometry of the silicone part even when
it is heated, and this contrasts with the situation for
conventional RTV silicones which can be wused in
processes 1nvolving dispensing technology. It is
possible to produce moldings without using any exterior

mold prescribing the geometric shape.

Because a silicone mixture that hardens or is
activatable on exposure to light is used, the shape
that the silicone mixture assumes after the molding
process, inclusive of application process, for example
dispensing process, injection process, or doctoring
process, 1s retained via irradiation with light. The

irradiation process partially crosslinks the silicone



The final hardening process with conplete devel opnent of all of the
properties of the material, e.g. 5 hardness, strength, adhesion,is

achi eved in a subsequent thermal curing step. Om ssion of the thernal
post curi ng PFOcRRL04AMI9B88 deni ng sol el y t hrough exRSR/EP2ADI/QAA079
woul d not be 10 possible, since certain,properties within the profile
of the material, e.g. adhesion propertiés, wuld not be devel oped.

Wt hconventi itiQ -cqgﬁﬁging si Lj cone. o] sitéﬂﬂﬁ i
are not har&gﬁgg. y I?gﬁt, t he extgg%gr ghape d%§¥%en§gldé§ SI(¥%%ﬁ£
woul d be di s¥tgRtebi@s- t enperature rises because of the change of

viscosity; ithdSroRbY the-dseiff pkbbeese yiivH UESSplBBE @RV N@pment
crosslinked Qy light that renders this, roqgfs 20 possi bl e, _since the
initial |igMtinfttat@ prtéléuripd’g?&ﬁ%e%s ret ai RSt hBasPTgPhal ©-9-
ext eri or s5gedmetdnesyven whernigh®,mat edhasios, heated. atheéerebddi ngn  a
process preferabl tq¥e€Qé¥f%' at_at least 25 0C, particularly

o

preferably aﬁubae TS n Cb%lfjtri]%usl‘%?pat at least 15C, and

preferably at at nost 50C, particularly preferably at at nost 35C, in

particul ar ainls st $3C 30. The il Onpehclhie shpr ads Aol of e
nol ded silicone mxture Wt ?lght IS prefgrably at "l east 1 second,
parti cul ar | yairdsreih| SP 1Y li¥osgl e BRASUTranBOplépBEabPyLat NRsoe

500 secoods,pqrdidicdl ashycer efearably propBstidf0 wsasandsthdSpkagile

onset of the ¥3{03|I%Iat|fn reactlgﬁ causes the %[OSS|Ink& g of the
silicone miXur'edq d"degi P the? mi REUrdgRI EroPErAfFar tRE ar88§s of
irradi ation detdildpaght, the nolded and irradiated silicone mxture is
preferably heated after at nobst 1 hour, particularly preferably after

at nost 10 mnutes, in particular after at nost 1 mnute, 5 in order
to harden i tWittd gi veompenli hgral TheddéhpenatupresTinkaplef er sbilycane
least 80€, Jgfdablonat Rafitdiculard v el erabionedt 15ast 1180C ikhe
parti cul ar exterior shape o©f the molded silicone would be
disrupted as temperature rises because of the change of
viscosity; 1t is only the use of silicone mixtures that
can be crosslinked by light that renders this process
20 possible, since the initial light-initiated precuring

process retains the original exterior geometry even

when the material 1s heated.

The molding process preferably takes place at at least
25 0°C, particularly preferably at at least 10°C, in
particular at at least 15°C, and preferably at at most
50°C, particularly preferably at at most 35°C, in

particular at at most 25°C.

30 The duration of the irradiation of the molded silicone
mixture with 1light is preferably at least 1 second,
particularly preferably at least 5 seconds, and
preferably at most 500 seconds, particularly preferably
at most 100 seconds.

35 The onset of the hydrosilylation reaction causes the
crosslinking of the silicone mixture to begin - the

mixture gels.



at least 120C, and preferably at nost 250C, 10 particularly
preferably at nost 200C, in particular at nost 160C. 15
particularIyWBrefer at least 1 mnute, and preferably at nost 10

m nutes, par cGP&P?94 PéBerably at nost 60 ni nut esPCTABPABPAYAG4079

cures conpletely here and develops its 20 conplete property profile.
The geonetric shape of the nolded silicone m xture does not change

during the epfiee heat p&@d@s@c%%s 1 R LS thiDlrthW £RE] mBidF ge
silicone mxture js %gbgégiera at least 10 000 nPas, 1n _particula

at |east 20 888 mPa? ehD§PX§u6603@@0£ﬁﬁ§?raﬁﬁy' heated
particul ar atftest at0GndHD thSurThpa&thbﬁam&M?)ﬁﬁfﬂbﬁéﬁﬂycéit@@ at
crosslinked I ght t from 200 0 an a m xt

conmposed of @Xg%nggne%ggﬁbr h?ar ﬂ%ﬁngﬁ 195 ohe™ T REGr e
pref erablsy conpeirdes: tO(Aﬁrﬁehydtganosuw@xamédWMQGh has a viscosity
at 25C 350f fromO0.1 to 500 000 Pa-s and which conprises at |east two

al kenyl groups per nol ecule, (B) organosilicon conpound conprising at
| east two Si FPEUNGEMRREF ol Bculs, awrferalt)ypl ati ndmagtoups0°c,

catal yst actpyatabheabyyl i f@_féaﬁlr My 200 4051509098, The, CRRSEL LyiLen

of the pol yorganasi | gxan 5 conp |S|n al kenyl groups preferabL
corresponds ® g ﬁeeaa?}:erag gner oriﬁ’E f‘%i’z at mdst  250°%,

10 particularly preferably at most 200°C, in particular at
most 160°C.

The duration of the hardening process at the
temperature T 1s preferably at least 30 seconds,

15 particularly preferably at least 1 minute, and
preferably at most 10 minutes, particularly preferably
at most 60 minutes.

The molding cures completely here and develops its

20 complete property profile. The geometric shape of the
molded silicone mixture does not change during the
entire heating process.

The viscosity [D = 0.5/25°C] of the gilicone mixture is

25 preferably at least 10 000 mPas, in particular at least
20 000 mPas, preferably at most 2 000 000 mPas, in
particular at most 100 000 mPas.

The silicone mixture that can be crosslinked by light
30 at from 200 to 500 nm can be a mixture composed of
2 components or of only 1 component. The silicone

mixture preferably comprises:

(A) polyorganosiloxane which has a viscosity at 25°C

35 of from 0.1 to 500 000 Pa-s and which comprises at
least two alkenyl groups per molecule,

(B} organosilicon compound comprising at least two SiH

functions per molecule, and



R xR yS10 -x-y) /2 (1) 10 in which Ris a nonoval ent, optionally
hal ogen- or cyanosubstituted Cl-Cl0 - hydrocarbon noi ety which
conpri ses aIiBhatic carbon-carbon nultiple bonds and which optionally

has bondi ng W8 €PLP8A%B¢8nay 150f an organic bi val BRE/BP8ARY/RE4PI 92

monoval ent, optionally hal ogen- or cyanasubstituted Cl- _ _
C10- hydr ocar bon noi ety whi ch has bonding by way of SiC and which is

free from al ijphat beacanbanoediRoNcgubtiBte DOPHSa 201 &1 R 1ight at
non- negati ve nunb%gosuch tﬁ§? gf Ieastytmo noieties R aréﬁprééknt Fn

every nol ecul e, ahd®Pi €98 hBn>A8g&M-ve nunber such that (x+y) is in
the range from1.8 to 2.5. 25 The al kenyl groups Rl are susceptible
to an additi reaction.wi.th an Si b fupctional .crosslinking agent. |t
is usual to 3@8 al k&ny lé%%ﬁﬁ? ha¥fng 58n12pP8Y3r8§P88ﬁi8%89g, eﬁﬁs
vinyl, al3ylcomprhalihyl alkeprydpemdupsh-texiendbl et bynyéspbnfiadtenyhe
hexadi enyl , aygggggnbéngﬁgn%#rmﬁi%]3BgntadienyI, cycl ohexenyl,

yl.

preferably vinyl and a gani ¢ dival ent groups by way of which
t he al kenyl groups_ Rl _can have bonding to silicon in the polyner 35

chain are conposeg_gﬁzygmo f_.e | e of oxyal kyl ene unijts such as
t hose of the general fornuﬁéx(g?ﬂ?(O)n{(CHZ)nC]o-(2)

10 in which

R1 is a monovalent, optionally halogen~- or cyano-
substituted C1-Cip-hydrocarbon moiety which
comprises aliphatic carbon-carbon multiple bonds
and which optionally has bonding to silicon by way

15 of an organic bivalent group,

R is a monovalent, optionally halogen- or cyano-
substituted C3-Cip-hydrocarbon moiety which has
bonding by way of SiC and which is free from
aliphatic carbon-carbon multiple bonds,

20 x is a non-negative number such that at least two
moieties RT are present in every molecule, and

Yy is a non-negative number such that (x+y) is in the

range from 1.8 to 2.5.

25 The alkenyl groups Rl are susceptible to an addition
reaction with an SiH-functional crosslinking agent. It
is usual to use alkenyl groups having from 2 to 6
carbon atoms, e.g. vinyl, allyl, methallyl, 1-propenyl,
5-hexenyl, ethynyl, butadienyl, hexadienyl, cyclopent-

30 enyl, cyclopentadienyl, cyclohexenyl, preferably vinyl
and allvyl.

Organic divalent groups by way of which the alkenyl
groups R1 can have bonding to silicon in the polymer

35 chain are composed by way of example of oxyalkylene

units such as those of the general formula (2)

- (0)m[(CH2) nCl o~ (2)



6 in which mis the value O or 1, in particular O, is a value from
1to 4, in particular 1 or 2, and ois a value from1l to 20, in

P e o HErRGb ooty o2l ) Sne, 2, of L cg7agsahy BEbh

bondi ng of the noieties R can be at any gosition in the pol yner
chain, in particular to the termnal silicon atons. Exanples of
unsubsti tuted nDieties R2 are al kyl 15 noieties, such as the nethyl,
et hyl, n- progxl ﬁpropyl, n-butyl, isobutyl, tert-butyl, n-pentyl,
|sopentyl neopen tert-pentyl noiety, hexyl noieties, such as the
n- hexyl noi emy, hept ghenvadtieed, ogudh as phetichderyl0 noiety, octyl

moi eties, sugh as;g0, tt}slaeoa‘ewn ADLBL ¥, an nga%%@i' I{J"Cah%;f &S, a3Heh

as the 2, 4 trlnethy pentyl noiefy, nony ieties as t'hé
n- nonyl ﬁole?y, dééyﬁinﬁﬁéﬁﬁésfr@%cﬁ-a§°tH@3n débyPaﬁB%@@¥araﬂkéﬁyll
noi eties, such astghe vinyl, allyl, n-5-hexenyl, 4- V|nylcyclohexyl

and the 3-nor or nen noi ety, cycloal kyl noie such as

cycl opentyl, T ?cP&Néh%Viaﬁeet % cPbhk ?IgePfEPéh ‘Eﬁ%ig}9ésﬁave
nor bor nyl nobehdesg andanetibykewnckbebexyhn mbieetlieds;-Hamyd gideati es,
such as the phenyl biphenylyl, napht hyl noiety; al karyl noieties,

such as o-, % toI 30 noi eties, and et;hyl phenyl noieties;
ar al kyl 19oi e'ﬁl@s @@éﬁlgasoﬁ héhﬁeﬁ@wetﬁﬁset%/ @@ bRe afl piay BAdithen

- ph | et hyl . bst ]t
phenyl e y are hgl og’g‘ﬁl’“e%ﬂ% 13“ St E‘E@ﬂ%ﬂ%‘%cawortﬂ@' @%g{ﬁinéi

35 noieties at ed rocarb exanpl es bei ng

chl or onet hyl $i3iganopbpmsepyl , 3- bronDpropyI 3,3, 3- trlfluoropropyl,
and 5,5,5,4,4,3, 3- hexaf | uoro- 7 pent yl nDiety, and al so the

chl orophenyl ., _dichl oro noi e

et er abl y HEEPPORPL (0 6 BRPOOHCArBres VTYT SR 5 pneA ar 8oyl

particula | ympieteesed. Soristi tatent thé) ometlayEp betdyl Xt uhepebpyl,

various isopropyl, mn-butyl, iscbutyl, tert-butyl, n-pentyl,
isopentyl, neopentyl, tert-pentyl moiety, hexyl
moieties, such as the n-hexyl moiety, heptyl moieties,
such as the n-heptyl moiety, octyl moieties, such as

20 the n-octyl molety, and iscoctyl moieties, such as the
2,2,4~trimethylpentyl moiety, nonyl moieties, such as
the n-nonyl meoiety, decyl moieties, such as the n-decyl
moiety; alkenyl moieties, such as the vinyl, allyl,
n-5-hexenyl, 4-vinylcyclohexyl, and the 3-norbornenyl

25  moiety; <c¢ycloalkyl moieties, such as cyclopentyl,
cyclohexyl, 4-ethylcyclohexyl, cycloheptyl moileties,
norbornyl moieties, and methylcyclohexyl moieties; aryl
moieties, such as the phenyl, biphenylyl, naphthyl
moiety; alkaryl moieties, such as o-, m-, p-tolyl

30 moieties, and ethylphenyl moieties; aralkyl moieties,
such as the benzyl wmoiety, and the alpha- and the
B-phenylethyl moiety.

Examples of substituted Thydrocarbon moieties as
35 moieties R2 are halogenated hydrocarbons, examples
being the chloromethyl, 3-chloropropyl, 3-bromopropyl,
3,3,3-trifluoropropyl, and 5,5,5,4,4,3,3-hexafluoro-
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pol yor ganosi | oxanes conpri sing al kenyl groups, where these differ by
way of exanple in the al kenyl group 10 content, in the nature of the

al kenyl grou t ally. The structure of t
poIyorganosiQSXQR%Q/P%§Bg§nprising al kenyl groups EgﬂTéﬁP?Pﬂ%éP§4°79
cyclic, or else branched. 15 The content7 of tri- and/or
tetrafunctional units |eading to branched pol yorganosil oxanes is

typically vepgnspdl Imopeefer el aflswsth20 aniléeobhepglti caiehlato-
nost 0.1 nDléP%Q Earghaukggf§g§%8£gagi_hgﬁgéven to the use of

pol ydi net hyl oxaheS Whi'T ri'se*viny Vbups and the nol ecul es
of which correspond to the general formula (3)

25( Vi Me2Si OLR2) B¥i MeShOyP a2 52l (B) t¥her kPR tdieIathderyl and
|ntegerség and q conply with the follow ng conditions: pn,

50<( p+q) <20 BPORY br BF€r BBy iovdEp¥gpeedenrednd 0<(p+1)/ (p+q)<0.2. 30
The viscosity of the pol yorganosil oxane (A) at 25C is preferably from
0.5 to 100 080 PE.gﬁ i pgéﬁicular from1l to 2000, Pa.s. 35_The |
consti tution-8feth 8Fgan {1icoh c%iﬁBunBe(Bﬁ cCBRPFFERngPat YRELPUS
two Si H funcpobpsrgenosblerahesi scompteésahlyy 4bRénol t4Hecapel agehere
general for 4)q.: Si 4 -a - 4). in.which,R3is a
nonoval ent, n?)%?ls%néjﬁ%%rg en‘"gyg)r Ogya%}g%m s%b)é}%ji tiﬁlf‘%d arikenyﬁ' group
C1- C18- iydr ocanbent noi any whiechnagdirsondifng the walloinyS C emolumhi chx
is free fromyaliphathgigarbon-carbon nultiple bonds, and a and b
are non-negative integers, with the proviso 10 that 0.5<(a+b)<3.0 and
O<a<2 and that at |least two silicon-bonded hydrogen atons are present

per mol ecul eThe sExagplees ef RhecanRihhe-gmicaliescaiad ethf OkomBri fing
preferably hg fr0£11 to 6 carbgp qpons. thh]y and 15 phenyl are

particul arly §¥%?% r8goups can be linear, cyclic, or else branched.

15 The content of tri- and/or tetrafunctional units

leading to branched polyorganosiloxanes is typically

very small, preferably at most 20 mol%, in particular

at most 0.1 mol%.

20 Particular preference is given to the use of
polydimethylsiloxanes which comprise vinyl groups and
the molecules of which correspond to the general
formula (3)

25 (ViMesSi01/2) 2 (ViMeSiO)p(MezsiO)q (3)

where the non-negative integers p and g comply with the
following conditions: p20, 50<(p+g)<20 000, preferably
200« (p+q) <1000, and O0<{p+1l)/(p+g)<0.2.

30
The viscosity of the polyorganogiloxane (A) at 25°C is
preferably from 0.5 to 100 000 Pa-s, in particular from
1 to 2000 Pa-s.

35 The constitution of the organosilicon compound (B)
comprising at least two SiH functions per molecule is
preferably that of the average general formula (4)



It is preferable to use an organosilicon conpound (B) conprising
three or nore Si H bonds per nolecule. If an organosilicon conmpound
(B) is used that has, _only two 20 SiH bonds per nolecule, it is

advi sabl e toweséoéorf(gl%?&%@anosi | oxane (A) whi ch hasP&E/EEZ80%/ Q64079
al kenyl groups per nol ecule. The hydrogesp content of the

organosi |l i con conpound (B), 25 where this relates exclusively to the
hydrogen atons di Hgetjlgidanded, o silicon atons, is prefergbly in the
range from0.002 to 1. 7% by wel ght of hydrogen, preferably fromO0.1
to 1. 7% by wei ght of hydrogen. 30 The organosilicon conpound (B)
preferably canpwhse®r at | east three and at nost 600 silicon atons per
nmol ecule. ItnPs prefera sy Or i) | ( ' _
conpri ses frgm 4 'lti% 2 Ob(gﬁ%\g%n af ons e?él]rlr%fﬁuﬁgﬁ% V\io@r V"*&'y%%o
2010/ 049388PCT/ EP20bgLa6u07d 9 CRafnkchvdrbgapbeher medesygambdichi cbas

conpounds (B) areyl y nQst | exane f ener al

(5) (HR42Si 01/2)0 lﬁﬁgg%y #c?‘?ﬂ%zs%/ %&S?Rﬁi?% o‘%}g?g(%ésf & o iRy
definition of R4 PIiREatdre RBrband cER®FoMHdgalis Ldmieganrdc, d, e,
and f conply with thefoll ow ngconditions: (c+d)=2,(c+e)>2,

105<(e+f) <200, an §<e/ e+f)<0.1. The amgunt of the $SiH functional,
or ganosi | i coft c‘sbl?fgo nd®¥B) RGAEGIV] heIGPFELS nkYbFR 11§ coreviso

conposi tliton ikhapr ef esabdybpughot haid t lecawd aandat thaef £t Hlgr=0ups b
to al kenyl gr IS, from0.5 to 5 in particular frgm1l. 0 ta 3.Q
The cat al yst S?% 588e8°€§%dc8%8%” PIETa ;Fc%fs tHe I?ﬁo%lﬁ’?ngcatpaefli/ﬂ@leocfuolt%‘e
pl ati num group, where these catalyze _
Examples of R are the moieties stated for Rz. R

3

preferably has from 1 to 6 carbon atoms. Methyl and
15 phenyl are particularly preferred.

It is preferable to use an organosilicon compound (B)
comprising three or more SiH bonds per molecule. If an
organosilicon compound (B) 1is used that has only two
20 SiH bonds per molecule, it is advisable to use a
polyorganosiloxane (A) which has at least three alkenyl

groups per molecule.

The hydrogen content of the organosilicon compound (B),
25 where this relates exclusively to the hydrogen atoms
directly bonded to silicon atoms, is preferably in the
range from 0.002 to 1.7% by weight of hydrogen,
preferably from 0.1 to 1.7% by weight of hydrogen.

30 The organosilicon compound (B) preferably comprises at
least three and at most 600 silicon atoms per molecule.
It is preferable to wuse organosilicon compound (B)
which comprises from 4 to 200 silicon atoms per
molecule.

35 _
The structure of the organosilicon compound (B) can be

linear, branched, cyclic, or of network type.



20 the hydrosilylation reactions that proceed during the crosslinking
of “addi tion-crosslinking silicone conpositions and can be activated
by light at from 200 to 500 nm The catal yst (C) conprises at

| east one meW8l 2880484 52388conpound from pl ati num rREBYBRROPAV/PE&GOTH
ruthenium and iridium preferably platinum

Particul arl ysuit abl ecatal ysts(C)are cyclopentadi enyl conpl exes of

pl ati num pr f , : "

() 10 wher 8o 2 trom Y taBoqr e (pouihb@sitol” tomcmnd (B s
nut ual | y i ndépeRaEnPRyyorgragsideranesl ofr tdief fosmemal fagmula (5)
nonoval ent, unsubstituted or substituted, |linear, cyclic, or branched

hydr ocar bon Lety.which rises, aliphatically gsatyrated or

unsat ur at ed ha?%ﬁﬁ?lélﬂ¢§f§§§oldﬁ§@f%#ié%ﬁpﬁﬁﬁaépié§lQQd2Mhich s
from1l tas 30 carbon atons, and in which individual carbon atons can
have been reghaced by atons of 0, of N, of S, or of P. R8,

nmut ual | y indepgﬁgently, being identical or 15different, are
hydr ol yzabl ethgndeifémaltignoofs RéelecasdEbroRT t hendr oup consi sting of

the non-negative integers ¢, 4, e, and £ comply with
the following conditiong: (c+d} =2, (c+e) >2,
10 5<(e+f)<200, and l<e/(e+f)<0.1.

The amount of the SiH functional organosilicon compound
(B) present in the crosslinkable silicone composition
is preferably such that the molar ratio of SiH groups

15 to alkenyl groups is from 0.5 to 5, in particular from
1.0 to 3.0.

The catalyst (C) used can comprise any of the known
catalysts of the platinum group, where these catalyze
20 the hydrosilylation reactions that proceed during the
crosslinking of = addition-crosslinking gilicone
compositions and can be activated by light at from 200
to 500 nm.
The catalyst (C} comprises at least one metal or one
25 compound from platinum, zrhodium, palladium, ruthenium,
and iridium, preferably platinum.
Particularly suitable catalysts (C) are
cyclopentadienyl complexes of platinum, preferably of
the general formula (6}

(6)
30



carboxy -0-C(0)R10, oxime -0-N=CR102, al koxy -OR10, 20al kenyl oxy
-0-R12 am de -NR10-C(0)R11, am ne -NR1OR11, am noxy -0-NR1OR11l, where
R10, nutualI%QindeBendently,'being I dentical 25or different, are H,

al kyl, aryl,

bei ng identi cal
30R12 is a linear or branched, aliphatically unsaturated organic
noi ety, R9a, Auidal |y i ndependently, being identical or different,

are al kyl,

atons, where the $5fy8F8Henstea

aryl,

ryPé
or different, are alkyl,garyl, arylalkyl, alkylaryl,

KQR938Bkyl aryl, R11, nutual |y | REBHERABALY)64079

aryl al kyl alkélaryl having from1 to 30 carbon
rhave been replaced by -Hal or -SiR3

, where R9, nutuahly fFpdependently, being identical or different, are
a nonoval ent, unsubst%tuteg
1 = Lfrom to 3,
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R7, mutually independently, being identical or
different, are a wmonovalent, unsubstituted or
substituted, linear, cyclic, or branched
hydrocarbon moiety which comprises aliphatically
saturated or unsaturated or aromatically
unsaturated moieties and which has from 1 to 30
carbon atoms, and in which individual carbon atoms
can have been replaced by atoms of 0, of N, of 8§,
or of P,
RB, -mutually independently, being identical or
different, are hydrolyzable functional groups
selected from the group consisting of
carboxy —O—C(O)Rlo,
oxime —O—N:CRloz,
alkoxy —ORlO,
alkenyloxy -0-r*?
amide -NRlO-C(O)R11

. 10_11
amine -NR R ,

]

aminoxy —O—NRlORll, where

Rlo, mutually independently, being identical
or different, are H, alkyl, aryl, arylalkyl,
alkylaryl,

Rll, mutually independently, being identical
or different, are alkyl, aryl,' arylalkyl,
alkylaryl,

R is a linear or branched, aliphatically

unsaturated organic moiety,

Rga, mutually independently, being identical or

different, are alkyl, aryl, arylalkyl, alkylaryl
having from 1 to 30 carbon atoms, where the
hydrogens can have been replaced by -Hal or
—SiR39, where

RQ; mutually independently, being identical

or different, are a monovalent, unsubstituted



11 or substituted, linear, cyclic, or branched hydrocarbon noiety, 9b
R, mutually independently, being identical or different, are hydrogen
or a _nonoval ent 5 unsubstltuted or substituted, linear or branched

hydr ocar bon WBi 8P304AEER880npri ses ali phatical |y saPGFAERE0BP/064079

unsaturated O aromatically unsaturated qoieties and which has from1l
to 30 carbon atons, and in which individual carbon atons 10 can have

been repl aced by at onsgef SibHi Nit e, S,ll%a(if Pcyéﬂﬂcv\h'cﬁh SRAnEREA
annel ated rings with t e cyclogentadlen nolety Preferred

moi eties R7 are |ipg XQFGFQF @h§8r-6Edrbon 15 noi eties having from
1 to 8 carbon atoRE Hmﬁﬁu&hbﬁ|rndépaﬂﬂﬁnmﬂwﬁnk&nx@helﬂHBMybal or

noi ety. Preferred |et|e R8 are netho et hox acetox and
PEREEEST8  pr ofRFr od MO tapSient.

2- met hoxyet hoxy groups are®lin
branched,5 opt|onauhyubabstutadedxalbybskum@tﬁéb 3iwbeans aret hybnched

ethyl, propyl, orpbytyl.opibgt! 'rﬁéle Rrefsire g’rr{lg?l%% es?@nghg{:fcally

| i near and branche optional | tituted |
such as nethyl, eﬁﬁ?Praﬁﬁépyl 06r b&mﬁaqﬁﬁﬁﬁqis Pﬂéfer@ﬁ@@atscally

further given to gptheaakkydf i e s suibahit L%l?ﬂ:l@”ﬂﬁlsatﬁfbrﬁ' R9%o 280
exanpl e being the indenyl moiety or 30 the fluorenyl noiet

MeCp( Pt Me3) i s pafBrEBPaficemsrePEF dd a8 ich at5_tvigyal %%%]P?%t ageys
can be uged in anyaﬂeh@m&iﬁ&ﬁﬂﬂr&pﬁdd&ﬂrwySEtbmswaM af, exanm}eofhat

of m crocapsul es anpr. Iatlo cat al or. that of
or ganopol ysi | oxané gg’rflt |Sl%:’l e%n a? &5 cr ﬁb%d i ﬁmEﬁry&‘ W F 95 hER

content of hydrosthegl avcdnpeatabyenyl( @pilesypreferably selected in
such a way that the content of metal of the platinumgroup in the

silicone m'xturJg_: is fromO0.1 to 2)00 ppm, preferably fromO0.5 to 40
ppm Preferred moieties are linear saturated hydrocarbon

15 moieties having from 1 to 8 carbon atoms. Preference is

further given to the phenyl moiety.

' X 8
Preferred moieties R are methoxy, ethoxy, acetoxy, and

2-methoxyethoxy groups.

20

Preferred moieties Rga are linear and Dbranched,

optionally substituted alkyl wmoieties, such as methyl,
ethyl, propyl, or butyl moieties.

25 Preferred moieties Rgb are linear and Dbranched,
optionally substituted linear alkyl moieties,  such as
methyl, ethyl, propyl, or butyl moieties. Preference is
further given to optionally further substituted
annelated rings, an example being the indenyl moiety or

30 the fluorenyl moiety.

MeCp (PtMes) is particularly preferred as catalyst (C).

Catalyst (C) can be used in any desired form, including

35 by way of example that of microcapsules comprising
hydrosilylation catalyst, or that of organopolysiloxane
particles, as described in EP-A-1006147.



5 The silicone nmixture is preferably transparent and free from

l'i ght - absorbing fiIIers 10 However, the silicone m xture can al so
conprise fill é anpl es of non-reinforcing fillers (D) are
fillers mnthWQ B iogﬁﬁﬁééé area of up to 50 exanpl eBCBEERG0§IA064079
di at omaceous earth, calciumsilicate, zhpconiumsilicate, zeolites,
nmetal oxi de 15 powders, such as al um num oxi des, titanium oxides,

iron oxides, TRk ZidWnthdes oror wjdeesk oxj-aes; of tg%.%%_lﬁrl%@:s' ume,

sul f at e, caIC|un1carbonate qypsunl S|I|con nitri i con carb

bor on nltrldBre§F5§? FouRfractethdipl #8chc @ péade t8atEtdi| @3nBeNt of
rei nforcing fneltlaer SEf &hd ﬁlatf_iﬂnnﬁr grouphia Bk ssifpesnadr faxehrat is
| east 50 nﬂlg E guned |I|ca e %§13_3;5|I|ca carbon bl ack,
e.g. furnace BP n&aé tyP@Wé rEHCE HI S-Sl Wi U RRR xed
oxi des of5 | arge BET surface area. 25 Exanples of fibrous fillers are
synthetic fi e an_ha
been hydrophléL:gllzegac'iL a5 %E'o ee¥ﬁfg3§%§f§%g%ﬁ£ ?rén%ﬁgoéagnosaléﬁgg
or -S|Ioxane§r0@r1ﬂﬁh§ugh5@¢bépshﬂa%ﬁagw -of hydroxy groups to give

al koxy groups. It is possible 30 to use one type of filler, and it is
al so possible to use a mxture of at least two fillers. When t he
silicone m xtures conprise filler (D), the proportion thereof is
preferahlly fHeweeto @M%taaiﬁbdwéghixtUBep@@ﬂ(aaéﬂ é6@§k5sé0f5Q%éQy

wei ght . 001 6 by f.urther additjons a

addi ti ons cang \Mﬁ éﬁhnﬁ?ﬁebgopeg ABES 5 ¢Pdor q%xaﬁ L
wher e these ﬂilﬂ-i@rsf rwmtluh@ dﬂB@‘f‘I‘gaﬁupﬁaysl | e D A)Jpant,io(E)Q m /g,
di spersing a sq)l quflo pi g
plast|C|zersg§g&§éﬁ?c %E&%' rs ea s?%%hﬁlfégégu%tc hg Fﬁ C1um
are additionsidiehtas d?é§caﬁdu§|gﬁéﬁﬂ§at@bc Z@@ﬁsﬁﬁﬁuenmgthéV|nglde
t hi xotropj c §B%@§Esar%U%BQ%EE%IHMEﬂdﬁLﬁﬁﬁdé L tPaincan B%; Eégseﬁkon

exanpl es beln% fine-particle silica and er conner0|agﬁy

avai | abl e ad8Fif¢8s wWPFh FHERotPBHARS ef f¥TL mJSiebexéﬁfééie(ﬁ e £BEREla
HSi ( CH3) 2- [ObﬁbiGhB)%thHt@an @aﬁtﬂﬁmlﬂéﬁiﬁﬁnﬁﬁeCh Pp8uiheNd8rS i con
where wis val ron1& %%her addi tions, a? gat can Iso

be present s%%vElFSr &Sﬁpr&ﬁﬁﬁf Rt P HF 1S c e SRR PP ers,

onset tenperandr@lammidﬁwEEWd®k$ngExampleb tdfe Beimﬁ@melngxfmﬂeers

These i afy bi tocs andh sLADI |iiZehs A7 qyer el dnqund n 20 the field

of cross |nk|ng gONPosi ti ons I's al s0 poss|
whi ch i nprove®tRe Eonﬁﬁ%&ﬁ%ﬁ?%e?llFﬁﬁbo@ﬂ&ﬁﬁﬁ&?%ﬁ%@eﬁ%kl%@:a@éé@om

Bl owi ng agenpsagrRN absg. berasdede i nhogder 4y PrRUISA H1RAM1 Ak i Sang
al so possible,to add o di or ganosi_| oxanes 25 that "are not

vi nyl - f unct i Bhaf F2Ba*AHP PPEIsml¥ﬁQ sPKilE6fe Rifxt 4PEIPs BERpodHaéace
via m xi ng, apeany desired sequence, of the conmponents |isted above.

30 Pref ed_enmho Loents the proc are gl ob-to lications i

t he eleg%{ong%%mPgﬁustry, &REOPﬁeig+§§ﬁE ofSEBFﬁﬁgﬁg d%%ﬁﬁﬁht@?g
e.g. |enses agbekEDs; oTher_pbeﬁemeadlappﬂlcﬁ&ﬂdassargageohaVEicaben
shapes “h'Chh§§£¥ﬁhEBEZ§8?llQQH?Oreﬁémﬁf@ceEﬁr%&ggpanfghtment with

organcsilanes or -siloxanes, or through etherification

of hydroxy groups to give alkoxy groups. It is possible
20 to use one type of filler, and it is also possible to

use a mixture of at least two fillers.

When the silicone mixtures comprise filler (D), the
proportion thereof is preferably from 2 to 60% by
35 weight, in particular from 5 to 50% by weight.

The silicone mixtures can comprise, as constituent (E),
a proportion of up to 70% by weight, preferably from



35 el enent, exanples being O-rings. 14 1) nolding a silicone
m xture that can be crosslinked by light, 2) then irradiating t he
nol ded silicgone_m xture with light at from 200 to

rder to
precrossl i nk"Ph&04P4PE 388 n such a way that it retﬁFWQEngogﬁﬁﬁéoaP

a tenperature T, and 3) then hardeni ngighe nol ded and irradiated
silicone nixture thermally at the tenperature T to give noldings. 10

The definitionsoofl ald efbst heyahaey rﬁ-ynb@iss f@rﬁﬂi@ra@m&tfwﬂwl agaape
respectively%aﬁﬁgall i ndependent . The siljcon atoq} etravalent in

all of the f 487515 tAtessOHt hefdy se i at £F2 he resinous
guant it ati vepdayargadopél ogahage dammetéitIMheexanpﬁESfbelcwfﬁamibaSBd

on et O, 2hl 8o bIBCLEIOMSRR' ) L8PS EDS e ld ot
pol ymer fDOOSQQVEnhévparta@h@ssmmicap&qmquﬁr8k+3imagmﬁﬁts dyes,
plasticizers, organic polymers, heat stabilizers, etc.
Among these are additiomns such as dyes and pigments,
. etc. Constituents having thixotropic effect are another
constituent (E) that can be present, examples being
10 fine;particle silica and other commercially available
additives with thixotropic effect. Siloxanes of the
formula HS1(CH3z)2-[0-Si{CH3)2]w-H can also be present as
chain extenders, where w is values from 1 to 1000.
Other additiomns (E} that can also be present serve for
15 controlled adjustment of processing time, onset
temperature, and crosslinking rate of the silicone

mixture.

These inhibitors and stabilizers are very well known in
20 the field of crosslinking compositions.

It is also possible to add additives which improve the

compression set. Hollow bodies can also be added.

Blowing agents can also be added in order to produce

foams. It is also possible to add polydiorganosiloxanes

25 that are not vinyl-functionalized materials.

The silicone mixture is compounded via mixing, in any

desired sequence, of the components listed above.

30 Preferred embodiments of the process are glob-top
applications in the electronics industry, and the
production of optical components, e.g. lenses for LEDs;
other preferred applications are geometrical shapes
which serve for sealing, or as spacers or damping

35 element, examples being O-rings.

The invention also provides silicone moldings

obtainable via a process which comprises
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6 Platinumcatalyst 0.01 Key: 25 - vinyl polynmer 1000:
Vi Me2Si 0- (Me2Si O) 5- Si Me2vi where s = 200 gl yno:

gamma- gl yci
H- si | oxane:

d l.trinmeth 1
VESSEOIPYRRGRBP: - (Me2Si O u-Si Vedwher e t +BCE/BB2999/064075

fine-particle silica: funmed silica wthyg BET surface area of 150
n2/g WD 2010/ 049388PCT/ EP2009/ 064079 15 - pl ati num catal yst:

MeCp( Pt Me3)
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Propeylidiesy 04 BRLeChalkS mixiMatdetEEPAThVIIS£08kbYsEPnked
by light,

2} then irradiating the molded silicone mixture with
light at from 200 to 500 nm in order to precrosslink
the mixture, in such a way that it retains its shape at
a temperature T, and

3} then hardening the molded and irradiated silicone
mixture thermally at the temperature T to give
moldings.

The definitions of all of the above symbols in the
above formulae are respectively mutually independent.

The silicon atom is tetravalent in all of the formulae.
Unless otherwise stated, all of the quantitative data
and percentage data in the examples below is based on
weight, all of the pressures are 0.10 MPa (abs.), and

all of the temperatures are 20°C.

Examples

Silicone mixture A

Parts
Vinyl polymer 1000 90
Fine-particle silica 3
Glymo 1
H-siloxane 6
Platinum catalyst 0.01

Kevy:

- vinyl polymer 1000: ViMe»Si0-{(MeSi0)g-8iMesVi where
s = 200

- glymo: gamma-glycidoxypropyltrimethoxysilane

- H-siloxane: Me3zSiO- (MeHSi0) - (Me28i0) y-SiMes where
t+u = 50

- fine-particle silica: fumed silica with a BET surface
area of 150 m2/g



1

0.5/ 25C) 50

000 Viscosity ED = 0.5/100C] 22 000 5 An el ectronic

conmponent neasuring 10 x 10 mmis conpletely covered with the

abovenenti o
silicone is

ned siliﬁone m xture AL The spread area cov

?red bg_the
WOS201B/0483%Re nixture is then irradi aPed/HFPRROP/HAROTS

froma UV lanp at 200 nWcnR for 1 secong. After a further 30
seconds, the conponent with the activated silicone is hardened at

140C for 5
circuit boa

m npléodrumsaktdatondi: t venp,(Ptive,$i | i cone adheres to the
rd. During the 15 heating process, the shape of the

silicone does not change, and the wetted area undergoes no further
i ncrease. |fPaopettteneof whueeibdsf ornul ated conparably, but 20

cannot be a

covered aft
to the targ

ctivated by I1ght but onl b eat [ 1 hough tThe area
¥ app!ica?iongis !ikemﬁsg SYéy%ﬂE? f%%a%fg

eVisenpetrat (Pe=caus¢gsserhé vi scesi0§ot o decrease, and the

ocess of heati ng
06EesSsS—o—neattng

area covere

A e Al At A ’/_\‘ nrocas

25 markedly
for produci
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vIrTatT LK) T U1 to™ T 9. = =)

i l-i,con ) Jhe h enl.ng process 1s therefore
Cophcbafed, 1B°S"E. 21000 0o ol 2 000 o g

ng silicone nol dings, by
An electronic component measuring 10 x 10 mm is
completely covered with the abovementioned silicone

mixture A. The spread area covered by the silicone is

3.5 cmz.

The mixture is then irradiated with light from a UV
lamp at 200 mW/cm2 for 1 second. After a further
30 seconds, the component with the activated silicone
is hardened at 140°C for 5 min. Under said conditions,
the silicone adheres to the circuit board. During the
heating process, the shape of the silicone does not
change, and the wetted area undergoes mno further

increase.

If a silicone mixture is formulated comparably, but
cannot be activated by light but only by heat, although
the area covered after application is likewise 3.5 cmz,
the process of heating to the target temperature causes
the viscosity to decrease, and the area covered by the

silicone after the hardening process is therefore
2
markedly greater than 3.5 cm .

'.ll AW AVl wrw e



5

1) nolding a silicone mxture that can be 5crosslinked by light, 2)
then irradiating the nolded silicone mxture with |ight at from 200
to 500 nmin_qgrder to precrosslink the mxture, in such a way that it
retains its YRap@l8Y%4%38%perature T, and 103) thenPh3 Eé’ﬁiotqé/toﬁé’mg
nmol ded and irradiated silicone mxture thermally at the tenperature T
to give noldings. 2. The process as clained in claim1, in which the
15nol di ng prweass ikakesipledcgsat from 10C to 35C. 3. The process as
claimed in claim1 or 2, in which the tenperature T is from 100C to
180C. 20 4. The process as clained in any of clains 1 to 3, in which
the siliconelni xtar proawpss fes Edodualiyer gardsidrox anel diriagd), has a
viscosity at 25C of, fr .1 t0_500,.000, Pa.s and,_which conprises a

| east two al kenyl 1 roungéﬁ(%lergg no?‘ecusllg',l%la% B)m%%cﬁgjﬁ%si Itﬁlé%rﬁl c%?r%oun&
conprisi fg at | eastroswd 18kadf dnyctliighd per nol ecul e, and (C)

platinum group cabylysheACtiMAAREARY ket ngialaomA0d:0. SR0:RMre
30 5. The process as clainmed in any of"clains 1 to 4, nanely the

production of opt Mé&P cb#BBRerts &FPml 8800f t@edifth r PBal iBhaFeder ak@
gl ob-top appli cat bepegriostiexe! €6s r enkdnirieNdushr ¥Bucld 8. AaSi | teone it
nol di ng obtai nable yvia a process in which cor’%prlses 1% rgorllg: ng a

silicone nmixture CREFIEEN1E SFGPE Atk &d BFPRSTGHULe

10 3) then hardening the molded and irradiated
silicone mixture thermally at the temperature T to

give moldings.

2. The process as claimed in claim 1, in which the
i5 molding process takes place at from 10°C to 35°C.
3. The process as claimed in c¢laim 1 or 2, in which

the temperature T is from 100°C to 180°C.

20 4. The process as claimed in any of claims 1 to 3, in
which the silicone mixture comprises
(A) polyorganosiloxane which has a viscosity at 25°C
of from 0.1 teo 500 000 Pa-s and which comprises at
least two alkenyl groups per molecule,
25 (B) organosilicon compound comprising at least two SiH
functions per molecule, and
(C} platinum-group catalyst activatable by light at
from 200 to 500 nm.

30 5. The process as claimed in any of claims 1 to 4,
namely the production of optical components and
also of geometrical shapes, and glob-top

applications in the electronics industry.

35 6. A silicone wmolding obtainable wvia a process in
which comprises
1} molding a silicone mixture that can be

crosslinked by light,



WO 2010/ 049388PCT/ EP2009/ 064079 17 2) then irradiating the nol ded
silicone mxture with light at from 200 to 500 nmin order to

precrosslink

a tenperatur

the m xture, in such a way that it retains its shape at

HOT20194%48388hen har deni ng t he nol ded EHE/EP?QaﬁéP§6°79

silicone mxture thermally at the tenpergture T to give nol dings.

2) then irradiating the molded silicone mixture
with light at from 200 to 500 nm in order to
precrosslink the mixture, in such a way that it
retains its shape at a temperature T, and

3) then hardening the molded and irradiated

silicone mixture thermally at the temperature T to
give moldings. -



