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EP” 0 449 651 Bl' Descri ption BACKGROJND OF THE | NVENTI ON 5 1. Field of the
| nvention The p,r esent invention relates to silicone rubber conpositions
whose cured product |s Inproved |In EP&449881Bdi gue resistance and extension
fatigue resistance, a process for the production thereof, and their cured
product. 1OpestriptéesCri ption of Prior Art Since silicone rubbers are
exceq/ent forexanple, In electrical resistance, heatresistance, cold

resi st ance, BAEKGROMNDIOFSTHE INVENTIOND er manent conpressi on set, and rubberi ness
and are non-toxic, they are used In various fields, for exanple,

forel ectsi ca-IFlewmﬂtIullmmttlpmc conmponents, various business and office

machi nes, autonobi.l es, 15 airplanes, materials; for foods, nedical

mat eri als, andhe erﬁ@nri@egbewwsmic@rppwbe@pmmnigrs whpgejcurgthproqugtisimproveddn fieys fa-
limted to t'ﬂﬂ'é%‘sﬁt“&ﬂ‘@xt?ﬂﬂ@fﬁ'ﬂw TRsiRtAncRI B RFOPPRS YT R NGt (iereaf, and their qused prgdust.

for rubber contacts of electrrc cal - culators and push-button phones,

keyboard@ |nt cover boots of autonnbrles di aphragns, and

medi cal punp tub fi entron kno |con rub

POt necessap] It ea gﬁ:rg nent ?i\JrgEséE e:ra enneé]s an ar gp the uéii nv%’rc':é:sn

fati gggnrgsr% uﬂ d e@m ﬁaeﬁtswz ol Té% mob.res,
. h

| nproved. Thniaends f‘;’ Wi ro?mrn%s e &sara:s 'sfag

i'nprove the Sidpu h%uh%oﬁe@%ﬁ;oﬁﬂé: Gnifol bﬁ\oﬂlfd hﬁﬁrﬁagm%%

as, unif or Mnedi@Psuripitébirigsld. oweri ng of crossl I nk densr ty, [oweri ng of

modul us, decr Hawbvaf) cohventibifally KW sikcorleiribbérs Gre nbtbdedaRly SdtREHS indiBk fatigué febistaics ,
and el i monaanmmﬁéronaaaué;esrﬂarca parti@arip fn dyhdniicuses andthe flekiRiNfuéeésistanbecdnd \ekiarizion
t hesewt echnfatiguesesistanea tbarebf arb desiréd te ke fmptavelie resi st ance and ext ensi on
fatigue resi stTameet thst, aso inistticnne rubbdsé dechniquesara tiseti that improvd thexdynengs fatigub resistances
1, 000, 000 t pieemménsynthatic rmblbers, sushas unifdem dueslinking, fowering ofsrosslinit density, loweting otmndulus,
sat i sf act or gécreasingefithpeadrobfilless, uniforn dispdrsion otfillerspandfelimingtion of coeise partides dhfillees.
not yet 2§eeHowaversgvarwhenthesgieshniaussaeatised, the flex fatigye regisinaga RN axfensipapfationg qEsitanch
Theref ore, Pislicosprobesrsge atﬁ'??é"’?l PEaesknf 1,000,000 times by the mog) commnpide Matija tafique tegtpeth-
rubber conp83fndisenttagiry Slex fetigue tesipinsg end eiengion fatigypupaisianr ey et vob aan ptipingg &l ¢
fatigue res %"P'aﬁt‘ﬁ? such as flexfatigue resistance and extension fatigue
resi st ange. e ‘PthO the present invention, there is provided a
silicone rubb conpri sing: (A a di organopol ysi | oxane havi ng

the follow ng Tﬂx ﬂaﬁ?jb%é ﬁr&sgﬁiriv%i ﬁ&éﬂo&lﬁeasqlﬁ&r{e}-b er%ﬁoggfl wRosb-curdiirGd?

may be the § mﬁe.rsr d B hs FlbCHAL nd bxtension fat}
subst i t ut ed 43 '?aent ogg on group avsrung 1 to 10 carbon at onrsrgnangc'ijea

is a nunger ofAcEJr&r.ra rath%rega.t rzvegﬁbn.m&dswaeé&éirﬁeneam@w&ha&ﬁmﬁaﬂrmgof
pol yneri zat i onay didrg#fopofRidRand havihg Hilollowingvefdgdconipbbition formiiafjor cing filler in
an anmount of 10,to 100 parts by wei ghtrpma-40@) parts by weight of (A), (C

d st th
and (D) 2 Lﬁp?rﬁWnO\%&L 4 kg&aﬁ%rl "%" et 3‘?}:&, hfei® o;f‘%ﬁf%ﬁ?%ﬁ'i%% 0

to 55, %¥aid exhpés nnr]hes,g g of
a toluene sol Lrbyaqemmra. ﬁndmnraga.ﬁed?.toﬁ@u M@bémtbyﬁgigrﬁﬁér%db%%f_iw&?ﬁm& jtion Is

subj ected to qujdnaei sfdhgifiatistdrhhigh Blan HEgaHY 6 @r AkPdrdahic adid) Bnd?
resul ting wat qp)d arifgdgeited as the extract water pH In conventional

Si | i cone r ulvhersin e eexet Wated PH js in the vinge of 31030 SI8 fsaid exdfactiwaten bl Belrighiafinet! Inasuchldoiag
conposi t on tHatwhen 50 lg@f & ®lubnecdolutidnadostaiaing 5.0.% Wyowvefabiss isdld sibben canmeitiontiosubjacted @i N
t he heat r esxtectionewith 60 g ¢fldeionized waterothe pid of theresuiting ivatertis defined 26 the ektsactwataypidonent
and to pr eventin caaventigriatnilicerfetrehbertcompogitibnsditwasgorisidered pleferabie that taerukhetiomgoesition she
present i nvévihe netral gote geffatasipasipletinasdes isapintainthe healdesistanpenf thﬁ/algamp?!ﬁ"%"qvmch
range of g3. & hgsezcompongrlenth o prevent {pvergjpnyiier the wicaplzation;| cani zed r ubber s are

mai nt ai ned f av"éﬂ”alfﬂ' °°8WH‘9 msent mégntion, by adjustjng the abaue-definpdextrartwster pH fashe range

i mproved. TRERPO%% é’PPE’HPPp‘S il B?F rypbers fare 'BF'%‘E'E%“’WW'& ﬁ?‘l HRamie fatiauaq

part | cul ar| >|;es @ %g%ggé%? %::gr 8@6 sen inver}tron Is 9%9 %a ici Iail?gfre%ely Elfthatcgsee w(;rgrreed
0 i

silicone 5; u tﬂ% ynam tlgu cone ru ber is considered great.
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EP 0 449 651 Bl BRI EF DESCRI PTI O\I OF DRAW NGS Fig. 1 is a cross-sectional

Vi ew show ng the shape of a rubber contact used for the neasurenent of dur-
abi l'ity against: striking, etc. in EERO4IEEIBAND 5 Fig. 2 Is a diagram
showi ng the pattern of strokes versus stresses in the striking test of the
above rubbegriepDEScRIPTIOROEDRAMNGS OF PREFERRED EMBODI MENTS 10 (A)

Di organosi | oxanes The di or ganopol ysi | oxane used as a base conponent in the
present | nventrigohis b srossisactionplivie®ahdwing tilyshadeaf 4 fubbed vontgt B EHHEEMESEROEL bfidam
formula [1]: (abilitypgdivetsiriking, etc. in Exiweplesi andR and a have the sanme neani ngs as
defined @&bove Figihie adiagram ghwwing the patiern of pirdkes versusstuepdeb intimstriking tetEthe Btmde jubber
nore detail. chroup R is an unsubstituted or, substituted nonoval ent

hydr ocarbon groupihaving 1 to 10, preferably 1 ito 8, carbon atons, such as
an al kyl ng*ﬁ%ﬂﬁm p, an ethyl group, a propyl group,

and a butyI Agroug,‘ san al kenyl group for ex- 20 anple a vinyl group, an

al lyl grBup! group an aryl group for exanple a phenyl group
and a tolyl grou ' or a ubst drocar

Substi tuti ng, o@ﬁ & Biyperpphalicipta e E’F g@ﬂ%ﬂ?&f“ﬁ%ﬂ e dln g atesng bepe

t he above grou ?'ac?r =x%1rrp ©n(s) or a cyano group(s),
e.g. aﬁhloro-- I group achloro ro—f roup, a 3,3,3-trifl uoropropyl
group, and a 2 ‘(‘,‘ F %vme@ewnsaaﬁm&abm the range of 1.95 to 2.05
and R s may Wé@&?ﬁ?"’ﬁ?"ﬂ?ﬁf?@\"&ﬂﬂ' "°‘!£ﬁ1‘19r”ﬁib?‘§/'" mpie dptail. The-grenp A}y an yngubstiyted
all Rs, 98ﬂ‘r§!"’95}6“8f-‘ %fa'gﬂt " L"g &’(/10 ﬁa'{“bw é?’BW“&Fﬁ?E" agpalkyl

e
o e IR Wr% mﬁ" mrhy ér“g"% "ar“i" ; a"*'g;%;g bl

l'inear, but
bral it i preredapib Ne

parti cuI arI

structure part’(ly,sah,jmbg,qpﬁ,g
di or ganopol yadoufr ke, mor 5;@51% ps muearﬁa.aim aft PartisryinEhy)g

in the r#ingerodbs othePkh thede droud @i prerarauye\ornﬁfgmhmapmyrh@&u bridia)s,3, 3 tFtuoFdpoBy G, NQ
fillers The r eridrablythditoldcuibd stractits 6theldidrdaiidpolpsiioanélk lireBrRIET thérmoléciiat strdiGiire coro I
exanpl e, ' r et abmahdhgd molbduRat Srucie\paniy, ixaades o geoblam) as fillers for silicone
rubbers such ahe degreeiiyolymarizationlof thediargethopiysioxanadin the tan;d of 3 000U 30,008 ahd desitably

pr eci pi tat enitharhngéauonmb 191,000 ipxiew of thapedrkabliity. be iexenpl i fied. Preferably they
have a specific! sirface area of at |east 50 nm2/g I'n view of the reinforcing
acti on. The@ﬁ&'ﬂ!&!ﬂ!ﬂﬂﬂ he particles of the reinforcing silica may be

T e e 'gﬂua?,fqr@ramd?m e
containing, il

' suphy as reintorcing silica, Md more sp °H “§ fy B’
(b Tﬁegzzsrwgra o b@rﬂm i eyt *‘;? ”2’ s pts
b% V\§| ght ne as nec HW
the dior gan h §{y 8&9@8 2 e A 2SI nOV{EIP IS(C 5)2

rernforcrng(

r ei nhef céng e 345 h desoi imdr%qwe%dm%mumwﬁ@mammvk R BGbraliP2026 70 gart
bl ended - excgpisighd &15@;5 PieighebrafaldiokqaRdpBlydilsnd@atd thd dol Beﬁﬁgtufm s'mew ey
properties femfordiig thibro be BNABEd I€IREEIRMI 10 pEHEs HYVSRAEheRMdEding efiéet 1 Inddeq(idte widedas if
strength ad ;msharn&héraartorbebrpﬁdasmedempm Hyiweight tHef® i bdbdibilBy thdt the WarRingropstties
conponent s bfihe rabisbr {diypositioh bacdme usdatistaeptyn adj ustor is 50 blended. The acid
st rengt h‘sadj ustor is added In order to adjust the extract water pHto the
range of 3. (C)Adid Stréhgthigdjestaes ably 3.5 to 4. 8. Common inorgani c aci ds and
organi ¢ acids can be used as the acid strength adjustor and hydrochloric
aci d, sul furi dnthe presentgompesition,dn agditientd the labayp pesporentsd A)pand (B).|an aeidetrength adiysiosis
formc agi db'e‘éfbé-t'rhea%t'ﬁng“! Fdiustoris pdsiad o order te adiugt thepxtragt wateraHdo the ranoe.cf 381“9%% C

aci ds can bé“@cg;é;ﬁﬁ 94&d. 1n the ptesent Invention, hydrochl oric acid and
an inorganlc acids and organic acids can be used as the "acid strength adjustor and hydrochioric

acld, sulfurlc acld, nitric acid, and phosphoric acid as inorganic acids, formic acld, acetic acid, triflusroacstic
acid, and benzorc acid as organic acids can be exemplified. In the present invention, hydrochloric acid and
sulfuric aoiq are preferably used in view of the odor, discoloration, etc.
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sul fur| c aci d are preferabl y’ used in view of the odor, discoloration, etc.
55.3 - EP 0 449 651 Bl (D Curing agents The curing agent used in the
present Inventipn is a curing agent eg@ad9ed1lBa used for curing silicone
rubber conpositions and specifically an organic peroxide or a conbination
of an organ?rzbq,qgggg#ﬁgol ysiloxane with 5 a platinumfam |y netal catalyst
S u&gd Ex he organi c peroxide |Include benzoyl peroxide,

nonochl or obenzay burR@égentiudéd in e FrédendihvaRtion isaQifinglRGnDYdnBlBlly udeddoréiiing bifidoRdRBERY |
per oxi de, t cdmposilionp aidapecimatyan ofbsic/perdxidp oF DdnbRatiod oPantrgandhiydrbyehpblyisifikans ywith
2, 5- di mes hy k patmmdami® nfetaDéatatybtis ded.y | per oxy) - 2, 5- di et hyl hexi ne,

di-car bonat es Hxahplesf the osganiseydxide inciude beazoy! peoxidd, mpnoaiiatpbenzoyl peroxide, p-methylben-
di cycl ododeeayl preoxidn,2,4idichordbenzay! @?m*ideb tthupyl perbemeasitey diaumiybpesdixis,, 2,5bisHt-butppsons s
r epr esent ed25ginethwihexane, 2Gtbiscivbutyipefosy2ifrdimetijwhexipe, diBarbonates such as dimyristylperoxy car-
(err) wher epnaR an¢dieysisdadecyiparontsiicatbanata t-buty} noorsacerbenatye.cuifh camppindg represented by
car bon atonthe folgwingfpimuie: ey be used singly or as a m xture of twoornore of
t hem Generallyt heseorgam c peroxi des are blended In an amount of 0.5 to 5
parts by wei ght: per 100 parts by wei ght e, t he di organopol ysil oxane that is
the com ponent: (A). If the diorganopolysgi Poxane used as the conmponent (A)
cont ai nsﬁal kenyi gr oups sumxv)gs a+—n¢H2g-F$+peH ghd oak-lagorgr oups I n the

mol ecul e, a conbi nation of alblatinumfardily netal d¢fatalyst for addition
reaction with an 25 organohy@rogenpol ysPHaxane haviong, In the nol ecul e,
two or nore siljcan-bonded hydrogen atons additionally reactive with the

al kenyl groups Gﬂkl%ﬁﬁ%ﬁ%&ﬂg%&ﬂﬁ%mﬂﬁn § @l1b Batbonlafis) Y e 2l
cat al yst zf Olwhiaidylbb Giad SiRAOr Ad¥inilidte morb Bthefh G&HRFafly thede GthahiclpBraiies aie Blobdsl
a palv | adi Wan@mbint D15 to Sipeitsdy WEIGHI pet TOE NS by wéightorthediiopjand polipsitoxanéthal iy/thé cdns
preferabl e. pdiest (@l ati num cat al yst includes a catal yst conprising solid
pl at i num car r ilthe distganomlysiloxane usadl tha sompoadnt (A) containa elkenylgraups sueh asvinylgrdupscangd
chl oropl a- 31 groupsincthenpolekulend copibinhtionotia platindimddmily meial catslysi for additiah, resxtionovithlae x
of chl or#pl swanhyiregeipdiysifotane bavinglingha molecaln.dweor oomsilienn-borideg hwdtogen atanwiadditioally
vi nyl si | oxseaetive Wifetbeallrnyligiouparan beniseq asmqueing agantal ysts for addition reaction
are bl ended priae piptinumifanyilyimetabestalysifereddition reactipniinglu APl aplefinupy catalyst apal-o
200 ppm . | n'adiumeataiyt, a!’ﬁé' I;pF'a'!' crielypt anhA nlaﬂnmeaaq'vs'ﬂagrefa B "i"ﬂé‘a‘"‘"m catalyst includes
Vl

di or ganopol .Q;:F 6?1%25{' | '}8&%9 biack, El%r::a.ors:lica. chlaropla-
or ganohydr o ¥ °‘t:??
fo-?l owi %g a gt' ﬁqﬁ% ) ta g%?;" pre-

ikl
%%Jbtp 5 l'ht)rr't‘"osva %mﬁy TP SRsed

Og_

% i

represents {

group havi ng O _ ]
each is g pgﬁglttohlgo aLsper S&t at b H.E&B&‘ﬁ% E)%t%ﬁgm{&ﬂ' gheg%ggotqn
| east two silicpn-bon ed hydrogen at R%siow- b he IecuIe I n the average

conposition for a
al kyl group S WH J

erabI pl s rou
but yI group, ﬁd’a?ﬂ" %1“?'9‘7 asd‘? W@E%&“&"ﬁ?ﬁ g{j B°sg P ';g"mfg’ st e 5

Desi Igo tlge gq @&tg); .R&'n%ﬂﬁ%r I-)Wj{I:‘gmglg,‘gjaenohydrogenpol ysil oxane is
300 or Iess. ﬁi‘ {a ofitlon fﬁfﬁéﬂ f"g%fé HhehpidSoY 6 Wazzi H86h alky  group such
conventi onalyl ym yﬂﬁ@ hﬁ'& &Lqu&ﬁrbHyF‘gmuSYaﬁ h Eutﬁ bﬂbb&?&n&l&ﬁar% £tﬁ|'i‘ -
ture. The agpddior t,he or ganohydr ogenpol ysl i oxane to be bl ended
prefer abff/ | N pediablyideiBgred of PélynieRzatibH o 18 brgohylirdgEripoKsiietans ﬁ&m&mﬁurm& thé¥Ro-
si | i con- Yondedeardsy citagmay batanyasthd coneshticrallyikhéwndindadttuciafe, dyblie stadclund byt brgdicRetatrus0
(in terns oftué.he nunber of nols) of the conponent (A).

The amount of the organohydrogenpolysiloxane to be blended is preferably in the range of 50 to 300 mol
% in terms of the amount of the silicon-bonded hydrogen atoms based on the amount of the alkenyl groups
{in terms of the number of mols) of the component (A).

50
Other gLn:s to be blended i
In the present silicon rubber compositlon in addition to the above-mentioned components (A) to (D), a
55 dispersant such as an alkoxy-group-containing silane, a silanol-group-containing silane, and a low-molecular

weight siloxXane the degree of polymerization of which is 100 or less, a heat resistance improver such as iron
oxide, ceriuim oxide, iron octylats, and titanium oxide, a pigment for coloring, a fire retardancy auxiliary such
as a platinum compound and a palladium compound, and other various additives that will be generally blended
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C her dgents to be blended In the present silicon rubber conposition, In
addition to the above- nenti oned conponents (A) to (D), a dispersant such as
an al koxy-group-contai ning silane, &PHMYGIBIgr oup-contai ning silane, and a
| ow nol ecul ar wei ght sil oxane the degree of polynerization of which is 100
or less, a hﬂm&;ybealsmoaamabérmﬁpwwnoamsgb@aed_ron oxi de, cerium oxide, iron
oct y@t e, - and The bMbuntsdf Mééedgents tobeBIIAGEd nia®be MCthérahdal knoin bbr'se sb Rh@istié\G¥ract
auxi I'Tary s water gsof the gllicting Fubbareamgositisnds ia Ed rangpMbitiosdabaveonpound, and

ot hérvarious additives thatwill be generally blended 4 EP 0 449 661 B1
in this typerepérationiof thesilconerpbler coppesttbsi ti on can be bl ended. The ampunts of
these agents to: be bl ended nmay be in the ranges known per se so long as the
extract water Tpiptgpent gilicons fubkan pampogilidnesan boprpratddieasliy by knepging ypiformiy thesprescribed
menti oned aBHousts °§"‘°atPY entiaerd somngnentsygingq K"F%ﬁ@a?ﬂmﬁ\iqh agdiwinga!| reill. @ pregsyrzed
present sil i"%‘EFR!' Mgy SgP‘E'F'EH?"’t ‘19& ar ed ea5|ly by kneadi ng

uni f orm X? t he 'lE)i’é Brreafiousty pdigred

k_neadl ng' ma E’H‘QEE:" a{ hﬁ "aﬂo B Pndtg ?gii % h one tsg
e "°"“’6§'Em“ 1?“:.;@ E%'a“‘ g,f("‘%zu;ﬁzma@ o

the acid st

i nto thefsrema @tnstmpo tse j 4

m xed W th Qidifdre HHIBI e?fect &y ﬂ&t‘%r’i@c%nt'l m,pdamea but bt 180 2@6

t he corrponelgt"ﬁnuéeg\}oab(, hhodré) . and, optionally, other conmpo- nents are mxe
uniformy, thenithe mxture is heat treated, and a curing agent that Is the
conponent (@).ioans,mmmgmwm. By carrying out such heat treatnent, the
effect of the additron of the acid strength adjustor 15 that is the
conporént (C) The thax prisgrirddaticone ribbariacmpolifiondyrequirbdto hevieiag evracteaiesittinthe tangd of Bloe
si | i cone r uldh®s, peterably-3.530 4.8. dfithecsilicone xibiblri compbsitiorsiias edch et bitraetiwater () the diraaic fa-
treat nent | sigysrredistancdsiaye imanovedeeinapkably wvithouUdpaiting 2@@xcelidnt vicanized mbbér propertiees t o
about 4 hour s.Acgiringiotherreseptinvention sipepdhe eximetwatey oy adjusted to theaboya range hyithejaddition
rubber c#np8&anacid strangthadiustartidznfersed {haj the gispessianofitue filloindhe sitjon if, beighlareds the f
3.0 to 5.5, "B'rba'd‘ﬁ?“ the arganepolysilgxane andthedilierparticlen nad batwasa the fllorpasticlep js hppreyad
such an ext @ ‘ts el Ma"t"i‘féugﬁ?ﬁa’ﬁ*?'lf’e? %[3 'TW&%W'F"@%"E’FHHEH@‘"& izpcAYPRSY erep-

remarkably\ﬂ |r|n the e

Accordi n P ét(f i pa r9 rt i.es.
to thcej a ov%‘i‘f%ﬁ ‘ﬁﬁ{g& E&c%gﬁ °§ ?gf: tpHs v_fting%h %fc?,:ﬁ

Inferred th |s jerson of 03|t|on S

hei ght ened, gih@ P,\_/&‘ttabl lity bet Ween the organopol ysi | oxane and the filler
particles aer"bet'Ween the filler pértlcl es is inproved, and as; a result
the dynag c fah uemomgsmhaaéz &3rta*afd "haFRY by WaightWiahd 1Ré iedsiFBmérit bﬂgnoh@&ysmal prop-
vul cani zed reubbwasdamaaouteﬂoum The pr sent silicone rubber conposition Is
enpl oyed parti cul arly effectively In the use where dynamic 30 fatigue is
very |ikely 10m%@egtension fatigiehiifeas r ubber contacts of electrlc cal culators and
push;button phones, uniformrate joints of autonobiles, boots, diaphragns,
and h'etll ®al pukge Mattis fleg fatigue tealdP(niaRufgture byTovcnSatllthbk-f\mSIum N@3Mpll3dsﬂgrfaqsdtmt s
are "parts g KG8015 A were ugertiasttést snecimenss tereyn wag fconfipyed at room keynpprataite god & biz, aad thiee s
was carri ed ntypker sisydiesiat whigh thejted sprcimen wessirekan waamegersed.  f e 40 A de
Mattla flex fat i gue tester (manufacture by Toyo Sei ki kUk.) was used, No. 3

dunbbel | S d ed in JIS K6301 3 were used as test speC| rrens the run

was cont i nued r oo er i5 th’e n ot

whi ch t heht %he st '% c&j@ q\x%%alon urve r]athe §$e tlon 8? W 8”::{:(;

contacts hayi'ud ¥ e SHASEva fb %hﬂh {zﬁﬁm ”‘

of a St roke the 'E hhsen nte rm}’h al‘ncﬂhﬂ sal %n%ét&e tHa St

curve | ngd h@t Hr@ﬁ\eﬁe@% l‘ﬁhes gqlﬁhtrt?t%flh nth ﬁ Ia was measuredasalossfactor
Lo? factor = xhoo (%)

Conditigns of measurement:
; Strokes: 1.5 mm
55 Py . Speed of striking the key: 10 mm/min

!



I'n the unl oaded'; stat'e A'was brought to the state B where it was forced to
be In contact with the substrate and then to the end point C where it was
pushed down excessively and then wafPR4HHABIt 0 be restored to the state 50
A, was repeated 10 tines, the quantity defined In the forrmula given bel ow
was rreasuredxaﬁmea | oss factor (err) Conditions of neasurenent: Strokes: 1.5
mm 55~ T Speed of striking the key: 10 mm mm EP 0 449 651 Bl
ExampTe 1 As tﬂsmedloagag@bwbkaﬁs thatixte eontpbadnt (A% ainfathyleioyigolysioréne guky endeblocked with
met hyl vi nyl (BH5GH){Cbi)zB1®y, s gunits ciochprsing COAS3 mblt Bo O lar ICHy)EBI0.anic amp10i18img BOof85
mol % of a(GHKB2SH)SIOwnit anddedngda dbbreerof polytnerizétion of7,000 wadHBpd. CH2=CH) Si O uni t
and having a d@gpazt; obihe plrivy methylvinyipplipsiloxshe gunt) @0 paxtef lumedisilica Davingarsperifisisurfdce
above net hy PR ph209 0k Jipkis fAdimeivipplysiioxane having 8 hydraxpigrpu atits beth pngs (with aglegree of
speci fic sup¥ progf 1@@‘20@?&? 3&‘* d’f ?"‘B‘FV"H‘YHP'VP@P ??GFS?E‘GF gf?a%fﬁfg a
hydr oxyl grB'EPﬁs‘*&te'!‘Fst( “b%‘i.‘ﬂﬂ’eé “Z‘fﬁ'l iﬁ’{;&s
a di sper’gang oggﬂ'% ‘f’?ﬁ?(ﬁi’f i?l 'Zfa%F'ﬁW"{ﬁ( at-
group-at it fox 8%“"( " pol yneri zation of 15 and
having a vi E}(a grzoup content of 5 rml %based on 10 the total of the

organic gro nd 0.05 part of 1IN HCl were m xed uniformy In a kneader
and wer e heat h
Exanpl e 15 1503525'2,)@‘%&'?&9 ﬁlé\ii‘/)écse&rﬂteagea%ggmﬁg?cdégp %91‘%"& acgﬁk{’a{rﬁ{l Hg}

IN HZSO4 was used, thereby preparing a com position (11). Conparative
Exanple 1 Zaomparatwfg(amglewpari son, Exanple | was repeated, except that IN
HCO was not "USed at all, thereby preparing a conposition (lIl). After 0.5
part. of @, 5- biPer édmphrisbiy, IERanipiexy/wasteimatdd, wRdepthdl @N MCEwasamt bed] stchil,ttiierebi pleparing & he
conpdsd t i onsonfpodition(@i) , and (111), each was press-cured at 170 C for 10

m nut es to pr ejiter &5 pdriaf RS-bise(trbutyiperoxy )2 Sedimatiythexsne Wastarided/i telchrof thp eerapositions i
obt ai ned shétand (IPrepch was|prgss-ciygasiat 1 ESC fan 40 miditegyto plepard Seetdhaving@nhitkness PR mmue
life were 25 Withaespeqttaghe obftpined shegls; riiysigebprasietsiam inpiudinpdhy 100 % exensiongalighe e were of
the abov¥® cBwpryed:The Fesultgiareshown ipFablede above or gani ¢ per oxi de had been

bl ended was diZz%efeaeh of the shovs cempgsitions witibwhich the,gpovmorganigmeraxide,hagpeqnblendqg yeas
prepared 5. @sgpived 94{.50 Hgé‘?\‘!?“%@? 199 °M§"‘°§ repared 5.0 %etolupns spijt ﬁs Waseypplertyd 9

of dei oni zef? n with 10 9 ptdsionized gtes 'Eer'aﬂ“" At water S frBaupr-ce revyty alsoare
results g s8N 8d8dn in Table 1. ‘ ,' , 30 Component (C)
(err) 40 Extradt wat er pH ! 4.

6.0 100 % ext ensi an fatigue 1, 100 1,150

500 life (x 10, 000‘ ti mes) Transparency very good

very .good f : good 45 Per manent d‘shh.és& on 17 %

15 % @ 35’ i 23 % set (180 0C/22.h 0SS (% ;

12.2 % P11 % %@#50 ss

40 N P41 43 The pernmanent conpression set was

nmeasured | n acsgodancaem th JI'S K 630N HEbe har ddB3&SQas neaset B8ed ured by

a spring type hardness tester A nodel sti lated In JIS K 6301, 6
pkl/g yp Extai'act water pH 4.épu 4.5] §.0 -

100 % extens:.on fatigue 1,100 1,150 500

life (x 10,000 times)

Tra:nsparency very good very good good
“ Perﬁ\anerit compression 17 % | 15 % 23 %

set (180 °C/22 hr)

Loss factor (%) 12.2 % ' 11.1 % 15.0 %

®  Hardness (JIS A) 40 a1 43

| _.f

!

Th:e peigmanant compression set was measured in accordance with JIS K 8301. The hardness was meas-
. 8 wuredbya spring type hardness tester A model stipulated in JIS K 8301.



EP 0 449 651 Bl Exanpl es 3 and 4 and Conparative Exanple 2 Exanple 1 was
repeat ed, exceptthatthe anount of 1N HCI used was changed as shown in Table
2, thereby prepari ng conpositions arf®0MeeHBY herefrom 5 Wth respect
to the obtained: sheets, physical properties Including the 100 % extension

fatique Ilfewgesqmm@ampﬂﬁegmktzs are shown in Table 2. 10

Tabl Qj (err) (err) Anount of I'N HCI 0.02

0.15 Exampld 1 Waskepbated; éxcupthatthemhiount of 1N HCl used was changed as showh in Table 2, thereby
3.8 preparing cainpBsitkD9arihshéetsctherefoom. f at i gue 1, 050

950 5 ViWitheresipect to the ébtainest se@tsOihisical prepsitied Mcildingrtheyt00 éimztyension fatigue life were
very good measured e yesyjtsaae showrt ip Fabledas Per manent conpressi on

18 % .. . ;16 % insuffi- set; (180 OC22 hr) cient, and 25
Loss factor (M: ;; : (12.3 % i 10.7 %

nmeasur ement Har dness 40 38

was i rrpo£°5| bl e. 33 35 Cains 1. Asili %zubber conposi tion conpri sing:
(A a di organopol yisi | oxane havi ng th&%@éﬂ\n coWor mul a
[1]: (err) wherein R's, which may be the sane or- rent eRafpleeRr esent

an unsubstituted orsubstltut ed nonoval ent hydrocar bon group having 1 to 10
car bon agom; Apaunt 9fs 1M HRlnber of fronf49®5 to 2. 09:1&nd posseskithg an
average degr ri,zation in th ange of 3, to 30,009, (B) a
reinforcing. ?Egﬁt?LCP?J#Eﬁ l;;a‘flzrmunt of 10 teso'bloo parts )%OWEI ght pe? 100 parts
by wei'ght of 104)%(d&XtennidmaEagigiec aci ct,050an organigseci d, wildad5za-

(D) a.curing lagentx 19hePQ®itimep extract water pHis in t he range of 3.0 to

sai g ex t pH bei ng defl ned in.such B | hat when 50 g of a
toI ueﬁe sol u%rlro'cril %%PSYm ng 5.0 % by VS| aﬂ?dof sar r%’ﬁ%er corrp05|t|on S
sub- jected trermRhénctofgresisibn 10 g of 1glei oni zed wases, theigddset-the
resul ting watset: (t80e¢i3edras the extract water pH. 2. A conposition as
claimed in claim1, wherein outof all Rs In fornula [I], 9B9% 38br nore
conpri.se®al kyl,.gr 1S haying | to 4 casbpn atons %ﬁ%comﬂgshggge&s
clainmed In clalml \Mﬁerelntherelnforcmgflller (B) conprises a
rei nforcing $aréigess 55 4. A conpositiondes clainmed Ba clai mds wherein said
I norganic acid is hydrochloric acid or sulfuric acid. 5. A conposition as
claimed jn clai m 1, wherein the curing agent (D) I's an or gatfROSEEP i de. 7
(err)- o !

)
i

36 CIall_n;s
b _
1. Asilicone rubber composition comprising:
(A) a diorganopolysiloxane having the following average composition formula [i}:
R.Sio-‘- a i

! wherein R’s, which may be the same or different each represent an unsubstituted or substituted
;monovalent hydrocarbon group having 1 to 10 carbon atoms and a is a number of from 1.95 to 2.05,
;and possessing an average degree of polymerization in the range of 3,000 to 30,000,

{(B) a reinforcing flller in an amount of 10 to 100 parts by weight per 100 parts by weight of (A)

:(C) an inorganic acid or an organic acid, and

(D) a curing agent,
wherein the extract water pH is in the range of 3.0 to 5.5, said extract water pH being defined in such a
way that when 50 g of a toluene solution containing 5.0 % by weight of said rubber composition is sub-
jected to extraction with 10 g of delonized water, the pH of the resulting water is defined as the extract
watar pH.

2. A composition as claimed in claim 1, wherein out of allR's In formula [i], 98 mol % or more comprise atkyl
groups having 1 to 4 carbon atoms :

3. A composition as claimed in claim 1 wherein the remforcing filler (B) comprises a reinforcing silica.
85 :
4. A _.compositlon as claimed in claim 1, wherein said inorganic acid is hydrochloric acid or sulfuric acid.

§. AZcomgosltion as claimed in claim 1, wherein the curing agent (D) Is an organic peroxide.

i
' 7



Exanpl es 3 an?d 4 and Conpar.ative Exanple 2 Exanple 1_was repeated, -except
that the amount of 1 N HCl used was changed as shown in Table 2, thereby

Cbt ot ned shoot s physi cal pr oper 1 S MREETE ng ¢ e %%!‘Illlllﬁﬁﬂilllﬂﬂﬂﬂﬂﬂfgue

|ife were neasured. The results are shown in Table 2:

(err) Exaﬁm'ea3mﬁnd&°memﬁmﬁzﬂﬂs_2LN HC1 o 02

0.15 5 Extract water

38 Example _ Qt gt wepgﬁof @Ué(:l used was changed asfhmn Tablez thereby
950 ””WF mf qu h Iﬁl mEpé%l oi‘-.ﬁ g @1 fatigue life
very goodmeasured The nsine': g v Sﬁ]@?é‘ egﬁeaﬂon gue s e
18 % su fi- set (180 OC/ 22 hr) cient, and 25
Loss factor 12.3 % - ) 10.7 %

measur enent Hardness ' 40 38

was i ngossible. +30 36 Clains 1. A si | i®@3e gubber conposition conprising:
(A) a diorganopol ysil oxane having the follow ng average conposition fornula
[1]: wherein R's, which may be theEsampisod di f fExamele fachCepparaidne an
unsubstituted or substituted nonoval ent hydr ocar bon group hmgl—?nto 10
carbon ato jhunber of fr 95 to 2. and poss l ng an

aver ageé deﬁgﬁf&pgﬁsyﬁrl zation in 5taheérange of g‘%soo to 30,%'%, (B) a

rei nforci ngxf:rdcttematqraﬂ armunt of 105100 100 part8.By wei ght pzm 100 parts
by wei ght qf (A) an | norgahi c acid or an organi c acid, and
(D) acuria @‘l’{ g&@?{a ext rad%at er pH S mthg"l’lgﬁ@bz%f 3.0 to
5.5, said ex er Bel ng defined in such a way that when 50 g of a
t ol uerfé son‘namsramuyal ning 5.0 % byryeoght - of waiydgsstbbercivanpasition is
sub- Jected to extraction wth 10 g of deionized water, the pH of the:
resul ting F Cispri g%?‘f@ "81% t he exllpatt water pk %0 2. Rs¥EFbosition as
claimed In clal m1 erein out of all Rs in formula [I],.;28¢M0ind0 Or nore
conprige al kyl .groups having 1 to 4 carbon atons. 3. A conposi ti on ‘as
clained i nLesaufmcrorMMreu n the reiARedckng fill &0.TB} compassesmant

rei nf orci ng .8 sil |ca 55 4. A corrp05|t|?g as clai med_?d n cl al m 1, wherein said
I norgani ¢ acr Feess hydrochl oric acid of “sul furic ac orrp05| tion as
claimed in claim1, wherein the curing agent (D) is an orgﬁ@,bgsmé),m de. 7
EP O 469 651 Bl ‘6. A conposition as clained in claim1l, wherein conponent
(A) contains al kenyl groups and the curing agent (D) is a conbination of an
or ganohydr ogenpol ysi | oxane and a platinumfam |y netal catalyst 7. A
conposition as claimed in claiml, wherein said extract water pHis 3.5 to

4. 8.
3 Claims

1. Asilicone rubber composition comprising:
.(A) a diorganopolysiioxane having the following average composition formula [I]:
R.SiOg_—z_s m

 wherein R’s, which may be the same or different, each represent an unsubstituted or substituted

.monovalent hydrocarbon group having 1 to 10 carbon atoms and a is a number of from 1.95 to 2.05,

and possessing an average degree of polymerization in the range of 3,000 to 30,000,

(B) a reinforcing filler in an amount of 10 to 100 parts by weight per 100 parts by weight of (A)

{C) an inorganic acid or an organic acid, and

{D) a curing agent,
wherein the extract water pH is in the range of 3.0 to 5.5, said extract water pH being defined in such a
way that when 50 g of a toluene solution containing 5.0 % by weight of said rubber compaosition is sub-
jected to extraction with 10 g of deionized water, the pH of the resulting water is defined as the extract
water pH.

2. Acomposition as claimed in claim 1, wherein out of all R's in formula [i], 98 mol % or more comprise alkyl
groups having 1 to 4 carbon atoms.

3. A com;')ositlon as claimed ;n claim 1, wherein the reinforcing filler (B) comprises a reinforcing silica.

4. Acomposition as claimed in claim 1, wherein said inorganic acid is hydrochloric acid or sulfuric acid.

5. Acomposition as claimed in claim 1, wherein the curing agent (D) is an organic peroxide.

7
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5.8. Aprocessfor produm ng a'sili cone r ubber conposi ti on a M [red In claim

| conmprising the steps of m xing said di organopol ysi | oxan el c"“I"I,"
(B), and said acid (C), heat-treati 69 Otdd®651iBIt Ure at 100 't i

m xing said heat-treated m'xture with said curing agent (D). 9. A cured

product obt gi nﬂﬂ) itfor b diiméH iF 4TI 9 Snbrlef Qorfsonénl ?b SReing ﬂkeﬁ}l Solips hnd the ounngl agent
Pat 98%3 nspr f ucisis b combinetibidt ﬂ%ﬁﬁﬁ]}d SHpAYSNBNARE nd 8PBtinur Varmily iRl catdlyse,

Dl or ganopol ysl oxan das foi gende durchschnittliche Zusarmenset zungsf or nel
[ 11 aufwei s¥. Rﬁbmnbt_mmhs tlhifned i claim 4 wheteiesdRbexdract RaterthHde 36 Biddh
oderversshleden sein k6nne ewel s elnen unsubstltU|ertn oder substituierten

ei nwertigen 8xo P FF'l" ?"‘ gp@ %W 87%{';83 gen
d 20 orgazoom iieré H‘d al aﬂ at-tlaﬁt ure at 10 0
gﬂrcﬁaglhﬂlttl | &8’??'?98‘? F‘P%é‘??% 6‘?"‘5 h ARty aoprt %h 3000 bl's 30 000
besitzt (B) 9e'N€|Hed/|ﬁ6d§$t%BbKi @ufhkbén%oﬁfﬁnds@laﬁis&‘ﬁrclahﬁﬂge von 10 bis 100

Gewi chts¥®eiien prd 100 Gew chistill (© eine anorgani sche oder
organi sche Saure und 25 (D) e| n Vernetzungsrﬂttel wobel der pH des
Ext r akt wass eatentafisgr@esd ch von. 3, 0 bis 55 legt und webe! der pH des Ex-
traktwassers dergestalt deflnlert Ist, dal dann, wenn 50 g elner 5,0 Gew. -
der Kaut§chnkzanmnethsmmaMen Tol uoI | osung ei ner Extraktion
mt 10 gvol | ertA)xs Didrgampidiysivsan, dastfaigendsr dushscheiitichei@msemmieset pirgsiemel 1] aufweist:
resul ti erenden Wassers als der pH des BS0dke wlbsers definiert Ist. 30 2.

Zusamrenset zung; nackh daFdididde!R, die gidlHIBér vitSthiedon SR RoniEN: foRéils Binbr LinbibEtiBibrtdn bde? 8
Mol - % oder nehr  sfbstituleytbrf éhwertighh KohibmirlsSerstori¥edhine i € KohleRABABOMBH daFsiehh und a ein
Zusamenget zung’ zZamédweARenT,960% 2as isgobei der verstarkende Frillstoff (B)

ver siar kendes: Sjuni sihdaratichschriktildivsh #Bmeridatiorisysedin BeBIBieton 3009 biszso boowesipt,uch 1,
wobel di e anor gaBjetmeinerdRirkendenilistofiiasiseMerige drstDibls a0 Geslichts@itdmpeo- 100 eb\mamst@le
Ist. 5. Zusammns)etzung nach Anspruch 1, wobei das Vernetzungsmttel (D)
ei n organi sches: (ﬂeﬂlr@ﬁndgdnbche@erommdmﬁimMung nach Anspruch 1, wobel die
Konponentse (A) APkelNermetzyoasmistel hi | t, und das Vernet- zungsmittel (D) elne
Konbi nati on ehl es Owgbgh 8wt ses Bxtakiivpses sm%eeahgonmlfe#wgtwawwgw 1dgs BX1s

der Familie der é?%ﬁ;ﬁﬁé%ﬁ%dgﬁg‘:h $e§#“:§i° Vou ﬁ%i%?&rﬂer vgeReT,
bel d H de$*®49 % Ex wer-
VH\Ke)r gt el lelrmg ei ﬁéﬂe n, derp t%s dep asbgaﬂggqra%ﬁ?s raktwassers deflmert:s

Si | i konk3ut achE.k;;Ha mﬁ%&% ruddl ¥ Rbe R/ afflieh R'S&mhhtsermei\ﬁl%snsmd@e?mshrm-
lt y

Dl or ganopol ysh B 4 Kolshstbididntes Litfatsan( B) und der Saure (O
Hi t zebehandel n des Gem sches bel 100 bis 200 Cund M schen des

hi t zebehand@l t maﬁmmsetzhr@ nachiAnepuch \Tewabeitdan vecstniehdechiilistdl)(B) verstérkendve Siicieadioxid

Produkt , zerhal umfestdur ch Vernet zung .el ner wie Jn Anspruch | beanspruchten

Zusammenset - zun * t 5S 8 EP 0 449 651 J OJHL

1] | | | 1111 41 | Ts: ensetzqu nach:Anggench 1, wopel dip mamsche Saure Chlorwasserstoffsiure oder Schwe-
fe

ist.

s 8. quammensatzung- nach Anspruch 1, wobei das Vernetzungsmittel (D) ein organisches Peroxid ist.
~ 40 b .
6. Zusammensetzung nach Anspruch 1, wobei die Komponente (A) Alkenylreste enthélt, und das Vernet-
zungsmittel (D) eine Kombination eines Organowasserstoffpolysiloxans und eines Katalysators aus der
Familie der Platinmetalle ist.

VA Zusammensetzung nach Anspruch 1, wobei der pH des Extraktwassers 3,5 bis 4,8 ist.

8. Verfahren zur Herstellung einer wie in Anspruch 1 beanspruchten Silikonkautschukzusammensetzung,
umfassend die Schritte:
" Mischen des Diorganopolysiloxans (A), des Fﬂllstoffs (B) und der S&ure (C),
50 Hitzebehandein des Gemisches bei 100 bis 200 °C,und
Mischen des hitzebehandelten Gemischs mit dem Vernetzungsmittel (D).

9. Vernefztes Produkt erhaiten durch \Iernetzung einer wie | pn Anspruch 1 beanspruchfen Zusammenset-
zung

55 i :
3

; $
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1.° Cor nposi t i."on;i de caoufchou’a base de silicone conprénant: (A) un

di or ganopol ysl | oxane ayant |a fornul ati on de conposition b
dijragropolyet Verounssrarwa oI TMEAITI
| aquel-l e les R, : qul peuvent etre identiques ou diff6rents, Eeptesentsbn
chacun un grevéMaicaMeks Ccar bonA nonoval ent substlitu ou ‘non substitub ayant |
a lDatones de carbone eta est. un nom brele 1,95 A 2,05, t e possedant un
degr € noy en 1decétgoyitidhaeicadutchdiic d ®ase de dllighastampbaant 000 A 30 000, (B) une
charge de renf oiAameiotgaopbigsiieane ajant llorfulbliéh deabrmpositioratioypre dalvaa@l: 100
parties en polds de (A), (C un acids nR@@«t gu un acids organi que, et

j (D) un agent de duﬁh&%ﬁ&ﬁ% R, G iR dnfiq b ot repbbdnhi i B Grodpe
conpri-s entre 3ifibdarbensnon fsu fdéfﬁn@ﬁgsﬂtﬁ‘iﬁ M9 4qy! QQEarﬂﬁgéthe_stll nom-
do la manl bre sigedfnigsa2peand on extralt 50 9 ci;'aune sol ution tol ueni que
contbnant 5. 0% en D@t sbssedsnt lrbdbighsGnogéii B3 @Blhériaitiod Barie RJainfl AblS 0640 06) 9 d' eau
desl onba¥e, |s pBj e chargdale rénfbidenbrt @ irdlsof 96 1610 partBOetBpdide poUd MDCIRrtRkles] foids de

| " extrait aqueuxA):2. Conposition selon |a revendication 1, dans |aquelle de
t ous | es R dens;{Crunfacideminéralfoq hn adiid¥rganiquepétes ou 20 pi us conprennent
des groupes al ki(Punzgentde durclssement, ones de carbone. 3. Conposition solon |a
revendl cqt | on dansiaayelle Ip piddedlextmit pqueut rat cgmprisentresi (I & B.6.davit il de(TBtrals aquewcatait défiel
silice do renf éie®nmaresulvame : qpandop a9l a0 qsfiing eriusian toiydnique eqntenard,?.0% pn ppids delpdite

| aquel | e | edi t comppeitiondp propignoug gec 10 g paycioeionisse. Inrktdediery réyitantsget dgiini sous le nom
sul furique. 5.deR3tfedextreftaes| on | a revendication 1, dans laqulis | agent

de d ! ‘ . | - . i
) Zve:éré?czts Fgﬁngo% iti%ii:lé}{}%%g \r’%:r: %ﬁ%ﬁl Qand %a‘lff"ﬁf‘és éf’:ﬁa (,gjﬁ‘f Eg:g@ﬁ% Woﬁ‘%"e gno.l,o?él @

) a
al ce gen B e durclesene

e et | est une conbi nal son d' un

or ganohydr o@encpmdoyition A RGevahdidatiohl, 8ahk Rlgyeh€lalchdife delrérfordei@nt @) cbripréraiiiing sied U
pl atine. 37. Coeneafercéments sel on | a revendicatlon 1, dans laquelle ledit pH
de |"extralt aqueux est 3,5 A 4,8. 35 8. Pgocede pour produire une )
conposi t #on 4deComrsaitiensgigelarevendication . dang lqqueligledisagidg minerg! asgeldashigrhydrigyp oy acide

conprenant | osS¥lEg¥Rs consi st entda nel anger | editdl or genopoi ysi | oxans (A),

| adite charge et | edi " ( t I >
de 100 a 200G fgz%pwﬁ%"eﬁ%%h%e&%’dgaﬁ% 1l o o IR un prolfe B0
ledit agent de durcissement (D). 40i 9. Prodult durcl obtenu en durcissant
uno conpYsi i OCorfgtsifith defon law\hditation 1, Gahs laquelib lexdiposant tA) contient des-groupes-atcényle-ot~—

.55 9 Pagent de durcissement (D) est une combinaison d'un organohydrogénopolysiloxane et d’'un catalyseur
_ m!éta_lligua de la famille du platine.

35 7. C(::mpésitlon selon la revendication 1, dans laquelle ledit pH de I'extrait aqueux est 3,5 & 4,8.

8. -Pr:oeéqé pour produire une composition ‘de caoutchouc 4 base de silicone selon la revendication 1,
comprenant les étapes consistant & mélanger ledit diorganopolysiloxane (A}, ladite charge (B), etledit aci-
: de (C), & traiter thermiquement le mélange de 100 & 200°C, et & mélanger ledit mélange traité thermi-

\_ o quement avec ledit agent de durcissement (D).

9. Pl:odui_i durci obtenu en durcissant une composition selon la revendication 1.



