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speci 4 crumbgr, of tilaes 001 tey 42 especially flom (0105 ton1.9, itk thiej drgvisp thakthe gt ptd anditll iy inckhe ed
in a curfla@?t°f8?mh13t‘9% en gas nmintained at 150 [err] and the carbon content
i s t hen AEgl¥agapesit "@If@fféﬁt('émy”h&ﬁeﬂ' % raethyb grayp or |3 phenyborpyp ip Breferaliiu8edo o d
that in 'f“r‘?%‘“g'a’éc? '°’8Hﬁ’('I)GT°H% Bvingr3 198 CHPASUPHS: jSH ?Ft?dr?“'?\ﬁ%’f’%\" frpup or a &

chl or gal ‘f!\'é’f POHRr Snt ‘ﬁ'i“ﬁg H}bﬁ‘%‘l'aii 64 %*1"?°8>?E?H‘§ ueh trety! IR AL PLERE
si\icd Y b%r avefile Eyr%&n 3 Sl or 3 el bRLKRRO WP ¥ Wbkl 105

present ﬁfﬁ [wens l,ab, 5 an aver age comnposi

: Tepresente ohOMdgRe $xRled v bibove-mbriti .'.b'aeﬂ feh iloxane i
or ganopo;mgmsm.aQ.wg%“}z@h,.em e

hydr ogAr KAgdOF @Y PelyRstRRioh Bédrab iSbdidW RS ald e bntiSHoR Wags) rmeéaea.ba Ry & rgﬁgof’d&stank@r r]
st ands f@hardty Ghthingd0al kyl group or an al kenyl group, a is a nunmber of from1

to 2.5 and b is a 35 nunber of fromO0.01 to 1.2, especially from0.05 to
1.0, wit{p) Réupeproviso that the sumof a and b is in the

50 _In the rubber composition- according to one embodiment of the present invention, 10 to 100 parts by
weight, preferably 15 to 80 parts by weight, -especially preferably 20 to 80 parts by weight, of at least one
silica type tiller (B) treated with a specific silane coupling agent as mentioned above is incorporated in 100
parts by weight of the modified or unmodified ethylene/a-olsfin copolymer rubber (A). :

if the amount incorporated of the silane-treated silica type filler is below or -beyond the - above-

55. mentioned rangs, the mechanical properties, such as the tensile sirength and the elongatuon. of the: cured
rubber become insufficient, and the heat aging resistance is not satisfactory.

In the rubber composition according to another embodiment of the present invention, 0.5 o 30 paris by
weight, preferably 1 o 25 paris by weight, especially preferably 1.5 t0 20 paris by weight, of a specific
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and are reacted in a treatnent chanber conprising a ="~



range of from1.8 to 3. A pol yor ganosi | oxane of the forrrula (I') in which
[err] is a nethyl group or a phenyl group is preferably used. Furthernore,
‘a chl oroal kyl group having 3 tog®Bo234 BggBfit ons, such as a y-chl oropropyl
group or a [err]- chloropropylgroup, or an al kenyl group having 2 to 8
carbon atons, such as a vinyl group or an allyl group, 40 is preferred as
R2-i-n tpbigorganesionane () |ap. mepliened @hdyeris ingerpargied inp108cnarts by weighthef tnmpdiﬁﬁﬁ @rhe

pol yor ganwneﬂ etvulpne/d-alefin eppdjymep (A).cand 10 1) 1 Q0f mby yreiplety priferably [18 tr $0 paris by
prefer 8 gtﬁpacwﬂheprﬂer% 28 to B0 party V waight, of sificg |typardiiar ftredler Wil wecifiosiaeds t he
-above- iNgAgeH 2 BpRjlensdiaheye b? dir3 Reafl"n'é’ '? @%tm%'mf?t%. entl

corrp%ltl bl e thgjamquit iob g P'&ﬂl?’)""&" ‘?1‘ YHB ove-mepfioned, 2 e, the

- reduct 98 9‘6 °af ??Eh h kiouerd '”9 e;?'l? il '%E’:l S
EE| 8\|N % es Xp ?? r} rh oluﬁgéa ne |n ana%n rt?la?r%
ar (fotz‘ lcal urtherm% “ ta ﬁi@p )Q&%Qr E?\g to

19 r‘dg ngq;gertt Erﬁéled?ttoo lgl' %e &Qired Q ﬂp ilane~

prefer té(d ﬁlﬂr fn 1o é?r)én‘éﬁ‘é | or?o%@é??‘d ud?Fs {3& fa‘xiy &.80 parts

by weig tnrefa{ed mbﬁéiﬁ 6o Fdshdchive Snehts Leeaesér@ad il §aditad thf Jxﬁ’mﬂesséi\‘f‘eﬁ' fic

" sil ane ngeMiHol.ng agent as mentioned above is incorporated in 100 parts by

~wei ght  ofkrbWe atanited swd a@rmmn&difd‘r&e&d s6iehigts, BMrigaagente fahid) c@ing Abystants dahlleer

(A) .15 fincbrperatedrinuing rubtive odnipdEifdnes the fpresére inserliemacdritgioaib istohded asd of ied duted| er i s

- bel ow erodieyond t he above- 55. nentioned range, the nmechanical properties,

such as tlinéhet present investion,dhigtoneferrad tiah the ddtal agnadnit ohthe alfové-imentivnadeximperietite KA)becone

i nsuf f thidugm {G) ba rtleash@0 %, b weighti eappciakiysat doast180% by gveighit baser orcthenetioleropmpdsition.he

r ubber teughibsiotal ameuptdeehiaatied gecowling iothéistendediverli nent of the present

-| nve?ﬁt [ on““ﬁﬁ'ﬂbf{%“’s@"ﬁéﬁe@ ‘139 b‘?\@P’@'ﬁ‘Eed cﬁfP@T '@?cmuyh is 3y, O8F, Ft'§A"m§Aﬁvé:Tg ht ,

méi‘ preferf ly 1. to 20 par S tgﬂ?egm ?ﬂ?ﬂ rb't
P 31439 %g‘?’é; mﬁm&i ?ﬂ/ r" l [nbti i n

100 a °°'

Wi lgrﬁ gr mou e COl nen
'COpohyms AL ner n?aygl ? ﬁl it ﬁé?t\??kaq clori Lfr%’ %er u? rcpsgrgtt S by
as

weli g
il eri"ﬁ'@m b R urWJ: ld daraﬁﬁ .& above

Or an Yinla8abdf thr Srd do%rtpxaﬁfat bil th% softshers $hdn rcaétd?%@ n.péas@t,e po §u and co ut the
amount o fwakd3@udhQds R8O Ol ralbacaR ar(ﬁnolu% P8, BTRb, 2t RO Sy 'aBE salts such
abovg- B MEiheMKE Boid, G 4ciS baRE §16kktd) RBibiuA Gheagitel 1 Aric ARFde, GG pBiFmeric
- obt ai nachstanded siidh dshstrolaim RdsinDétadtit @olpBbpyRhe ROMGrdneNaaR rosly andpdyReted Bsige and
" exceedsstohigpeabiasicizanesich @8 eidctylaadipate abddiodyd phihaide, 2hd enivgiiclysalimbnvx dae rnbbérai ned
and t heulstintpdfaitice)t i on becones expensi ve. Accordingly, use of the
pol yor gantheiamow ineorfaBited of thecoftenareis hppeapriaiety desided accordiog tocthegiateaded asecwhi isi S not
pracki erfared fhetctheamaut of ther softenehiver up, to 59 pariscby aneighth espedially e tos30 pagaiby yeight.f i | | er
( B) t r @880 patistiy welght of the &qtal ameuntef dfplabwg megtioned ¢ompprants Sdreugb (C)t oo | ar ge,
t he deS| r@G %'EGF'eR'i ot fra Rigrcompesitivh ot the prepent Javepson 1A% b jPrepAred byfermineansi | i ca
type furquesd PP‘&‘S agﬁ?m"\g to, the meiofh pessribed Sgloy. gpaingfhe wiker ﬁ?"‘ﬂ°§“‘h'ﬁ9 a
- practi (983‘ 8" °§1§’°‘t‘ﬁ‘3 'H&?ﬁe gurigg o 8‘“? Qg%h Qpang nent s
arg_BeSEF{ RS (ﬁg d?:'}‘a?rllc floe giﬁ?ﬁ? g:@w’ eﬂé’%&%’f‘ﬁ lP'é ?ﬁfﬁ% "aUi ti ves
such agud ‘h " .sc% ngfar sty sﬁl % gﬁi@ il u&} .d%t ant s
can be tétémbtﬁkﬁtﬂlwﬂr gﬁa {info?
~accor dighigr Edhblifa it 05981 n\bﬁﬁ o@ LR ;?aHE w&éﬂ? 5 p !% S§fel'3 parts
I nvegt Ibpme.gmtoflm% RERe8 bF Brftnduined eth Ji&.e Qlofl cRBIPHE rutider (N Gs M'Ean [EEddtdxiaged
CONPON@HateScan Ak rhdtiched Bickriy pBrexidy, 2bxaarfathyﬁaﬂl$/a|&m uu@upe.lakwneﬁ@aaezzs dimbifyl2ls-di-east
80% by (peazogipéroxylidgens 2,5-dintdthyMdBdi@erictypedkyHesane-3,5-Biasigbunh Nrdxiaé, adi-tarBuint | S
¢ hang e geranes, Birimgthilcyciohexanensranee-dutyl Sedrogdloxide. Aéngt them,! diblaed péretidef areer
t her e doiyl demxide arid di-eettbutylperdoxyrB,38-Eimkibylsaiolexare afsRirefer@y-uselBfhe olgadié-perdde, FT
and svT js tBbdbinan@mntnt off 3 X HE* oUrb 2 melanplad.meaferakihst aplP i HCEinglarthed, peth0
accor diparg kyoveighieof thatethyidend-elefio comlymei tubljes (Adr ef erred t hat the anount of the
- rubber r ek liyr chrepaupd tsais@aska eugndhsgericht igtpreferted thatd auring piomolebed@egiar t s by
wei ght corpleipatigo As ﬁ&r(tugngo ofetpre therean op) eptioned thiazain bipe ¢ing hremefewpmheaﬁ'!; (A
t hr Ougwyc{k%zxyI-2-benzoth|azole-sulfenaml e, N-oxydiethylene-2-benzothiazole-sulfenamide, N,N-diisopropyl-2-
s5 benzothiazole-sulfenamide, 2-mercaptobenzothiazole, 2-(2,4-dinttrophenyl)mercaptobenzothiazole, 2-(2,6-
diethyl-4-morpholinothio)benzothiazole and dibenzothiazyldisulfids, guanidine type promoters such as
diphenyiguanidine, triphenylguanidine, di-o-tolylguanidine, o-tolyl biguanide, and diphenylguanidine
phthalate, aldehyde-amine or aldehyde-ammonia type promoters such as acetaldehyde/aniline reaction
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25 A softener customarily used for ordinary rubbers is satisfactorily

used as the softener in the present invention. For exanple, there can be

nmentioned petrol eumtype softenergp atgqh:;ggsgprocess oil, lubricating oil,

synthetic lubricating oil, paraffin, liquid paraffin, petrol eum asphal t and

‘vasel ine, coal tar type softeners such as coal tar and coal tar pitch, fat

0i | type podid,cintyiadebydelanitie. caddneats, diskamethylane tatiaamite, -a‘rroam.twiamydamumoiiamrmt

-0i |, wax észdinectypaproieters swen@s 2mercaptoinidazelive, dinielirdactypel froragters adch as thiocarbanilité.c e,

fat t Y_ac dithytiviodrod.adibuyithioyren, drimhethylthiowsa @0 di-artplyithioreso [Hisiram &pp dorompotdraruch s

aci d, ~bafstrametayitbiyeet eonogfide, taiamettwiiiusane diswitidey jeiresthylihiyrar é"SU'BG%PnMeW iuram

pol yrre? 1 é's%s’t‘"&m?éfémgthﬂwefﬁ@fa feiraspiiqpmdithicarid sa'thQEtPF‘tﬁf‘% jng flimethyl-

counar on@'“l"??ﬁ@?féat‘?' ¢ Alethyiyio ﬁ@?t% dr"g' T‘tlg: thiocarbam 'ép g’]y W@F@a'g h as
g °?'J,5’%

S:Jggi ?llt u?iur&%gﬁbwétr%f, omo‘FLb)g ugd : an "‘l;fﬁ?"c?l SFF al 9 %Ser promoters ber
sy TR e S

01 to % we ght gaferabl
a '%; pre er red
itas XhaWQ 'c& asshEnEs .Etd WM up
to 30 patbditifon VRS Hatcurig EIz{ssi Ynéﬁﬁdng&qﬁulﬁr ant®
above- meRs pQHRche CRNRRNARh&af rybéﬂééaiUGRs Gifeh ath?etWy%@GlyBHl QfHathacrfi&te, B hﬁm
conposi t la.%mafs suttCasDdiRGIIhthalaid \Lad trla® crarlirald SmiéiniAa iyDd abyistdnB] BidN@heR Bssiéimigl ed
r ubberss C etEBCs rUkingBer26mbl Mp éufing Re3isEmtt i 0sbd the i Srhdiatiof oasl 10\@, malas] phistagibly eBout wbber
. conmpound mofi mer ences the edjarsdiggeeidand curi ng t he rubber conpound, as in.case . of
curing of dn thervaseywhetetdieeron be@ns pregiseridinr dudngaiostead ol cusingeebebty, electvert teals baingg a
curing agemstergindf &1 e th eV doageelection (yoits). rrealeraltyi 68 tvi20Me; @t apo¥edide @nshaped
Sul fur conguedrideben peimrourshddseribad bejaw ge dhat e dyantitysef (pbspsbed hsams isi iy toadfeMrad  As
the supf dmedagdshorieierably Rérte 18 Madodn His pesep e bavaimoentoned; elring assistanole ibgassedsi| f ur -
di gh} or i %“b‘m?'pﬁrbltﬁ'%‘égﬂlcﬁW'Fﬁ%s the, cUring AgeaY 13N bey P}?ﬂi Thp gemount %W%%ﬂmﬁ'ﬁtﬁmur am
di SUlfi dé‘ émao sé‘i’ ém LR fa?'m ﬂf%bgg?rg@ X '%sD%"‘r;dnﬂ; q;gﬁlpfruz?; ggﬂ%ég ! a%\?efl
prefer red a{'g ’r‘.‘g by
wei ght,, 6"’%‘ °%%5‘F?’§°’ it rﬁ’"‘p"ﬁ P gf g BEeppYt dnverion aR6ortiag BIPeh ¢ he .
rmdlfled [ [ a-ol efin copol ymer rubber. (A As the
- 9 Frobiigiilol o Cobudil Quny A |

organi ¢ e nmentioned di cunyl perOX|de

'2,'5-di net hydy demsdiubier Edmpdtid/dr BRI BMpIsition 8 e present ikVioRiRh I‘"kyﬂrep%reﬁ -afidoiding to the

¢ benzoyl mg,,m@/,},aﬁ%ane

- 2, 5- digget-hyore sfclédly, the emanuﬁuraraﬂroxd&mw ru&eB(A';'v 168 siicR rtrpabaﬁrxis) 1R Witk the

; di-tert- lBitahy Eoupihg lageny, optioRallp with thePbIgaRYSNO@RCH BRI iPdtdessary, ithdUbet reinforcer and-
~hydr oper ¢ sdenerAii®@Kr@adeld @frh tethiperdiitsl of PE to070 €t for dite 10rhihutedbit Wsing PaiX isebd asad

di - t ert - IBaribytypairaXThe JuhgSagentiantt tf Inydessan, thia @xring oramoter pr thé ewrinp lagsisteaedte fufthe

" organi ¢ pddedy deingsOroll sich s emjopen ralinthe.mixtg is riea@edat b el tgmpeatufs of 40 erao} Cfanbar

- part:, 3pr &f 3 aiplips, Bng the(megdedomiiuse - is Gecpverad| dividelyzand formpest intb GOrinben-tos sllvyt-almeg ht
‘of the eNWW@ﬁ@PQ&m@I efin copol ymer rubber (A). Wyen a sul fur compound is
used as’ t hefhe ge-Prappredfubhor cqmpoyng i, naldesk ipta gn {nfeaded shapg by Ay efpdiensrddingyBachiged i n
. conbi nat Rdlendes “t“rﬂé acRIP snﬁ'mﬁﬁﬂ?ﬁb‘ﬁ' pwith (o, alfes theRoldjeg ?’b ﬁ‘?d’"P'??F §9moEnd Fpe

seur (g, Pl ﬁﬂ%\?nwd oew%ﬁék fo-270 %)%ﬁ:‘%ét e S giﬁgﬁ‘%god‘ﬁ &
. i m entt | !

2 e?g OZ h:j |{we %"Iun? e% ons a e nap‘g cée @ﬂq e c:as:n; ere . old is not used, the
- di ethyl - élur Pn 'u%t enzot + e and’th enzot faazrfflol%fr ROl fTree of @

guani dine tHéQﬁrgnﬁ %Eo&fﬁﬁ tawekh aéeﬁgc@b%moguam elisBoad FERRAMALOUA [ iliahRn
+di - 0- t Ol Wbty efbtiithagittit @hvé) andis@lani de, and di phenyl guani di ne pht hal ate,

. at dehyde- anisnghoms imkidCERABIoR GBI héteihafBS I S3BHbpaFed bR caposition of the present
acet al delyeiiériizi dxtelient i Medhami¢hl PropertidsPoiébtriddily insdfatingloréoRtdl ded hoeat aging resistance,

- butyl al deiyBedieantagécnsly assadente pdudiaxsiriilvydoestCa tubs,rloul & GubbsttolR agjasieriahyde
_anmmonisa, packing erdberrobbienosty pe pronoters such as 2- ner capt oi ni dazol i ne,

"t'hi our ea t yihe pesantrinventican véllimiw tesiescribegida ddialirwith refirencel loahenfplolving exampies.
.dibutylthiourea, trinethylthiourea and di-o-tolylthiourea, thiuram type
_pronot er &anpei as tetramet hyl t hi uram nonosul fide, tetramethytthiuram

~disul fide, tetraet hyl t hi uram di sul fi de tetrabutépthl uram5 disulfide and
pent arfBt hy [AoRERe, CPPROIgNCYas pEapered B usipg | e foloningcethy Ve PIGRCOBRIIRS FObY (BLRH as
“zinc di rré%laﬁ?/rreatedlst"?ﬁ typefiier{RiAceording 1 the follaving 1eFiPR: oc ar barmt e, zi nc

-di=n-but yi di t hi ocar bamat e,” zi nc et hyl phenyi di t hi ocar bamat e, - zi nc

‘but yl phenyi di t hi ocarbanat e, sodi um di met hyl di t hl ocarbamat e, sel eni um

-di net hyl di t hi ocarbamate and tellurium diethyidithiocarbamate, xanthate
‘typepronoters such as .zi nc di butyl xanthate, and other prompters such as
~zZinc floower. The curing pronoter is used in an ampbunt of 0.1 to 20 parts by
~weight, preferably 0.2 10 to 10 parts by weight, per 100 parts by wei ght of
the ethylene/a olefln copolyner rubber Vhen an organlc peroxrde |s used as

oy Y N o .



conbi nation. As the curing assistant, there can be nentioned sul fur,

qui none di oxi ne type assistants such. as -p-quinone dioxinme, nethacrylate
type assistants such as pol yet Pl @8st ggeyiol di net hacryl ate, allyl type

assi stants such as diallyl phthalate and triallyl cyanurate, nalelmnide type
assi stants, ‘and ot her assistants 15 such as divinyl benzene. The curing

assi st Bfirlerie-olefieeopplmernubbibunt of 0.5 to 2 nol es, preferably about 1 nole,
per nole of the organic. peroxide. In the case where el ectron beams are used -
for icuri REYPrRoEtaR: §rmdatr i ng agent's, el ectron beans having an energy of 0.1
to 10 Me °f i PBY'E ron volts), preferably 0.3 t0-2.0 MeV, are appiied to a

shap?ed u ound .descri bed bel ow so that the quantity of
absor bed* %anéue g?@wgdef'% %O"WP%{d 20 (negarads), preferably 0.5 to 10 Mad.

I'n thi ove-mentioned curing assistant to be used In

conbi ngtaﬁ%?lﬁﬁt%ﬂ&(ﬁg organi c peroxide as the curing agent can be used. The
anmoynt Ofsilxwery%&tio@Qh&%‘éﬁ&js‘é@&ﬂc'sﬁﬁa@eKre&&rzbim%’ 1 x [err] nolar pa_rt
preferablsyanacagpﬁ,@r dnt:lcRordpripyitihdtloxydtdrdr  part, “per 100 parts by weight of

t he et hylwesméit-ambirt icBrbsiDgoflbodtR D% WyNARAt (A) . Furthernore, a colorant, an
anti oxi dant, a dispersant and a flane retardant can be incorporated into

t he coRpi®i -ti on of the present invention according to need. 25 (E)

Pr epar at iethglensa-¢Ryib lsopoly@onpbisy: t1P&hpaks byiweighted r ubber conpound of the
..conposi t istane-tyeatadalicay 38 parts by weightt | on i s prepared according to the follow ng
et hod. Wcmﬁr@m@vm@al ly, the ethylene/a-olefin copolymer rubber (A),
the sili @acﬂwémq‘a GBz‘ttreat ed with the silane coupling agent,

opti onal I anif pyrorided: "'gb? WHdsi | oxane (C): and if necessary, the rubber

rei AT orcé "“& & 'ttener e kneaded at a tenperature of 80 to 170 C for
3ite 10 anumdan 2 a er such as a Banbury m xer. The curi ng agent
~and i f-ngLesSaly Qg%tr% . s'§c|h tantm" prther -
- added Rollld resa 5.9& éﬁ? 1 fsrgﬁ"lg.réh‘ae i bets i 9(%% ﬁ%

- m nu 'es, neaded .
'mxture I'S recovere y and fornmed into a ribbon- or sheet shaped

rubber Cﬁ‘ﬁ@ﬂmgpBB@ﬂn&wd?JﬁDéﬁr@@aJcH@h@fom%@ldl*&%—dﬁm ded into an intended
shape by an extrusion nol ding machine, a cal ender roll or a press.

:Si mul tadsreral&dteypmuéahprwertafster t he nol di ng operation, the rubber conpound is
“inteoduced into a.curing tank and heated at 150 to 270 C for 1 to 30
ninut es  dansitelsengti(B)rand elnggationdEB)s 40 | rradiated with.el ectron beans
accordHaagamlmremne&)ﬁlmamcndimd 18@tCho?6 howller eby a cured product |s
obt ai ned tenilei srengtivrptanjion ratio ABR(TB)and elongation retrtibmmwtio AREB)g a nol d. I n the case
~Wwhere a rfb¢ ebliingd iesults pseeghown indabipll.di ng and curing operations are ordinarily
conducted in a-continuous manner. In the case where curing is effected by
irradi 22mgR2yith el ectron beans, a rubber conpound free of a curing agent

is used. 45 Heat n the curl n tank can be effected b t air
gl ass gﬁ A oéxafgele ot pie? g e riegt o S PISHI AR RB R o)
and s er”mls S exanpl es gl ven hereinafter, the so-prepared

rtmber c (ﬂ o d?lgh of ‘ﬁ1e present invention is excell ent i n nmechani cal
pr opertl crrical | y insulating property and heat aging resistance, and -
(IS advant ageousl y used for. the production of a wre cover, a tube, a belt,
a rubbgfmbelsl , a gasket, a 50 packing and a rubber hose. The pr esent
i nveation W | I now be described in detail with reference to the foll ow ng
“exanpl es The&acgalnes ¢ Bxample 1 Avefelibidated SORPRfistmaARor \WRGBpIIhAE IRl FAdwiRy otipérag- t he
ol | owlsfiy cepdiyyleerubben wad @sbd.n copol ynmer rubber (A) and silane-treated silica
type fil lethylefeBontatcadrmehle®y t o the foll owing recipe. 7 .EP 0 314 396 Bl
-Et hyl ene/slefit:@fapyiensopol yner rubber et hyl ene content: 68 nol e% a-ol efin:
propy| endn) 1.5

. Note
1) Mitsui DCP 40C supplied by Mitsui Petrochemical

- 85 :
2) 2-mercaptobenzimidazole supplied by Ouchi Shinko

3) 2.6-di-tert-bUtyM—methylphenol supplied by Ouchi Shinko
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5 [n]:1.8 iodine value: 5 (ethylidene-norbornene) Silane-treated

silica (B) 10 silica: dry nethod silica having specific surface area of
200 [err] silane coupling agent cgperfaigmae@phtri net hoxysil ane treat nent
anount (carbon content): 2.0% by wei ght Reci pe 15 et hyl ene/ a-ol ef I n

copol yner rubber: 100.0 parts by weight silane-treated silica: 30.0 parts
by wei ght siodies valye ddvinyinooeneart s by wei ght zinc flower: 5.0 parts by

wei ght organic peroxide': 5.0 parts by weight 20 sul fur: 0.2 part by
wei ght , adﬁﬂmﬁiﬁant MB[err]: 2.0 parts by weight antioxidant 200[err]: 1 0
part by mel Kneadln was carried out at 60 to 70 C for 20 m_nutes

20, 3 cfn (8 cﬂﬁ‘% 6’1’?9’9 ‘TH%’?\ reppated ifthersame magner pricert dhat e illowing W&?{‘%’?“r]
for 10 m9ff F’ %d sheet havi ng a thickness of 2 nm  and 25 the
sheet was u% P surement . The foll owi ng properties were measured
accordi hg tg F%ﬁ ?ﬁod of JI'S K-6301. Nornmal state physical properties 30
tensilg str (TB) and el ongation (EB) Heat aging resistance (heat aging

condi ti O%mPQ&Qe Exa(,}.& 96 hours) tensile strength retention ratio AR(TB) and

el ongat i tio AR(EB) The obtained results are shown in Table
1. 35 EXanphiR pockitPesitt B £ Herd hopBed Rt shmBefndr SRBAIRA tHolnkdd@dHBEwas
manner exe&hstdald af thé Biand-wateddlicag et hyl ene/ a- ol ef in copol yner rubber was
used. @ et hyl ene content: 80 nol e% a-ol efin: propyl ene Exanple 3 45 The
- pr ocedur &xaragle Fxanpl e 1 were repeated in the same manner except that the -
foll owi ng ethylene/a- olefin copolyner rubber was used. ethylene content:
80 nol e% a- Bleerqcedurgref dgrhrian b were repeatgchip thelsarBe jgansr exrertthekthy follo@ing 4Tras-Yreaiayl | ed
by M t suisiligewasyiesteni cal 55 2) 2-nercapt obenzi m dazol e supplied by Quchi
Shi nko®3) 2silsafry methed siige Yaving spaskie surigpacanes of 3%pYd ed by Quchl Sh| nko 8
EPQ314396B15AMs foHRing agepev :gnte:wﬁ'iﬂ}ebor nene). Exanpl e

treatment amount (carbon 2.5% by weight
- Example 6

~The procedures of Example 1 were repeated in the same manner except that the followmg silane-
-- treated silica was used.
silica: dry method silica having specific surface area of 200 m2/g
silane coupling agent: allyltrimethoxysilane
30 freatment amount (carbon content): 3.0% by weight

- Example 7 -

The procedures of Example 1 were repeated in the same manner except that the treatment amount of
35 the silane-treated silica was changed to a carbon content of 0.6% by weight.

- Example 8

The procedures of Example 1 were repeated in the same manner except that the treatment amount of
@ -40- 'the silane-treated silica was changed to a carbon content of 3.5% by weight.

. Example 9

The procedures of Example 2 were repeated in the same manner except that a modified sthylene/a-
45 olefin copolymer rubber obtained by modifying the sthylene/a-~olefin copolymer rubber used in Example 2
with maleic anhydride was used.
' maleic anhydride content: 5 x 10~ mole per 100 g of copolymer rubber

Example 10

_ The procedures of Example 9 were repeated in the same manner except that the following silane-
treated silica was used.
silica: dry method silica having specific surface area of 200 m?/g
silane coupling -agent: vinyltrimethoxysilane
_ 56° treatment amount (carbon content): 2.5% by weight



5- The procedures of Exanple 1 were repeated in the sanme manner except
that the follow ng ethylene/a- ol efin copol yner rubber was used. ethyl ene
content: 90 nol e% a-ol efin: 1-buepresistes By 3 Conparative Exanple 1 The
procedures of Exanple 1 were repeated in the sane manner except that the
untreated silica was used Instead of the silane-treated silica. 15 Exanple
5 The priemdete of Exanple 1 were repeated in the same nanner except that
the folliowi ng silane-treated silica was used. 20 silica: dry method
sili cgjhavi"i'?gp@??éerﬁ# Pt Bagwlal werg repgaigd imithe sprag fipnngl pxeaet tb%@pﬁ vag"nagse!@m

vi-nyl tTifpeeRgleaaes used- + reat ment anmount (carbon content): 2.5% by wei ght -
Exanmplfe 6 Silicadis V‘%%'&EP@@Q(?P""ER&\'FBF%”T“%gf"bmr’%peat ed in the sane nmanner

except thaf ' %‘é’“? P PORRE g ﬁ%s reated silica was used. silica: dry

met hod si | MLt & Qf’?tél}g Xé’e'aﬁea of 200 [err] silane coupling
agent: gll ,Lr, met hoxysi | ane so treatment amount (carbon content): 3.0%
by wejglr | e 7 The procedures of Exanple 1 were repeated in the sane

manner’ exceRf prbddaired HoedmBe VR ro g&@dﬂﬁ 13/ same mlafifer Sicb Mt Brnﬁﬁfﬁé‘djetﬁﬂ&k&ﬁ was -

changed didan Bcop Y NuiiP lo@hed® by Gn e ithe/a-BISMTRIpBIyfer | fiBbd? s Bl G5 Of
Exanpl.e éxaMﬁEﬁvﬁﬂe&ﬁﬂta&ﬁatbfwaémdSaﬁe manner except that the treatnment anount

of. 40 theetyllagripate chrtént: 0-25didos or WoSg GHapatdr fubben Ccar bon content - of 3. 5% by
wei ghts Exanpl e 9 The procedures of Exanple 2 were repeated in the sane
manner - eeepb 13 hat a nodi fied ethyl ene/a- 45 ol efin copol ymer rubber
obt ai ned by nodi fying the ethyl ene/a-ol efin copol yner rubber ‘used in
Exanpl e 2 Fhe progedures of Exarpjelt ivere repasied isdhp. samg Imanner axeagtdiat the fallowingethiylend/ax
10 3 nol‘éef'pé‘PPOh!U'ef @bwwmﬂWmecmgﬁﬂms@@@%@'%e procedur es ‘of
Exanp?e 9 were repeated in the sane manner except that the follow ng

silane- fivegpiagied) ?W@H"?Ké‘ébbﬁfsed silica: dry nethod silica having specific
_surface area of 2 rpﬁlgﬁl %I | ane coupling agent: vinyltrinmethoxysilane 55
treat ment- Q‘E?m pr'é?:;én ‘ontent): 2.5% by wei ght EP 0 314 396 B1
Exanple 1 Ly .13 3dures of Exarrpl e 9 \élvereI repeat ed |ndt he sane rr}anner
except thaf 4D o) Lreated si ica was used. 5 silica:
dry net hod gIIL ?atlngL A‘g&segig% |c surface area of 200 n2/g silane coupling"
agent: afdepbtri met hoxy5|_l ane treatnment anmount (carbon content): 3.0% by
wei ght : _
- a0 . ethylene/a-olefin copolymer: 100.0 parts by weight

" silane-treated silica: 30.0 parts by weight’

" . stearic acid: 2.0 parts by weight

¢ zinc flower: 5.0 parts by weight
. promoter DPTT'": 0.5 part by weight
85 promoter ZnBDC?: 1.5 parts by weight
~ promoter: MBTS?: 3.0 parts by weight
. sulfur: 1.5 parts by weight

antioxidant AANP#: 1.0 part by weight

0 -Examgle 14

The procedures of Example 1 were repeated in the same manner except that the recipe was changed
-as indicated balow. :

45

60
) dlpentamethylene—thluram tetrasulfide supplied by Ouchi Shinko

"2) zinc di-n-butyidithiocarbamate supplied by Ouchi Shinko
e | |
© - 8)dibenzothiazyl disilfide supplied by Ouchi Shinko

4) powdery condensate of aldol and 1-naphthylamlne supplied by Ouchi Shinko

10



Exanpl e 12 10 The procedures of Exanple 4 were repeated in the sanme manner
except that a nodified ethylene/a- olefin copolyner rubber obtained by .
modi fyi ng the et hyl ene/ a-ol efi n cogrob gyesegBbber was used in Exanple 4 with
ethyl acrylate was used. ethyl acrylate content: [err] nole% per 100 g of
copol ymer rubber Exanple 13 The procedures of Exanple 1 were repeated in
the sane fedinser except that the followi ng ethylene/a- olefin copol ymer
rubber was used and the reci pe was changed as indicated below. 20

Et hyl ene/ a- citwene-glefinsepabaor abasd00.8 pats ¥ Meigkont ent : 70 nol.e% a- ol ef i n:
propyl ene 2ilane- dsz'w PO@PfPYRI%e: 10 (et hyl i dene- norbornene) Recipe 30

et hyl erfe/ a- c?f‘*@'f"i (eig t00 0 parts by wei ght silane-treated silica:
30.0 parts 'alc ox'de %9 %II .0 parts by weight zinc flower: 5.0
parts by vvel mgﬁ' APt 0 5 part by weight 35 pr onot er
ZnBD err]: 2) ormter [err]: 3.0 parts by weight sulfur:
1.5 pargs by.‘1 S:k 8'Ierr] 1.0 part by weight o Exanple 14 The

n
procedures o] Exanp?oa) “)vvere repeat ed in the sane manner except .that the
recipe vvagﬂwed as indicated below 45 50 Note
1) di pentaiéthyT eéne-thiuram tetrasul fi de supplied by Quchl Shi nko 2) zi nc
di - n- but yi diThbipReasiiea BREAMBI APdre tpdtyodGhl thd | sarfé) mBrirer &bepd thatihd Rdipe Whd ehayded
di. sul f|1dea$m¢i¢ﬂtedeﬁlohy Quchi Shinko 4) powdery condensate of al dol and
1- napht hyl am ne supplied by Quchi Shinko 10 EP 0 314 396 Bl Reci pe
et hyl ene/ Bedteef i n copol ymer rubber: 100.0 parts by wei ght sil ane-treated
silica: 15.0 parts by weight 5 stearic acid: 2.0 parts by weight zinc
f-l-ower : :59Uvignafaralefip gonglym bb@?@%ﬂﬂ@%é‘fﬁ?@'ﬁle[err] 5.0 parts by wei ght
sul fur20. 2 't"eﬁ ’WSF Ppé!ﬁtqywﬂgﬂ'ant [err]: 2.0 parts by weight 10

ant{ oxi dzant synt catmg o(? r‘jz” 1 by el ht Exanple 15

zinc flower 5.0 parts by welght
organic peroxide: 5.0 parts by weight
25 sulfur: 0.2 part by weight
: antioxidant MB: 2.0 parts by weight
antioxidant 200: 1.0 part by weight

- Example 16
30

E The procedures of Example 1 were repeated in the same manner except that the following snlane-
troated silica was used.

Silane-treated silica

silica: Nipsil VHs (supplied by Nippon Silica)

silane coupling agent: chioropropyltrimethoxysilane
treatment amount (carbon content): 2.5% by weight

40 Comparative Example 2

: The procedures of Example 16 were repeated in the same manner except that the recipe was changed
. as indicated below.

45 Recipe

ethylene/a~olefin copolymer rubber: 100.0 parts by weight
silane-treated silica: 5.0 parts by weight
stearic acid: 2.0 parts by weight
§0° zine flower: 5.0 parts by weight
: organic peroxide: 5.0 parts by weight
suffur: 0.2 part by weight
antioxidant MB: 2.0 parts by weight
: antioxidant 200: 1.0 parts by weight
55

- Note
;1) Lucant®HC-600 supplied Mitsui Petrochemical

11



The procedures of Exanple 1 were repeated in the sanme manner except that
the reci pe was changed 15 as indicated bel ow. Recipe ethylene/a-olefin
copol ymer rubber: 100.0 parts by preggid3gdB1 = sSilane-treated silica: 50.0
parts by weight stearic acid: 2.0 parts by weight synthetic |ubricating
oil[err]: 20.0 parts by weight zinc flower: 5.0 parts by wei ght organic
per oxi de Corbpafatiprabxemplby wei ght 25 sul fur: 0.2 part by weight antioxidant
MB: 2.0 parts by weight antioxidant 200: 1.0 part by wei ght Exanple 16 30
The pr.ogeduhe gropgdures ghipfample 1Gwpre rerepedhin dip sefme mweswmgﬁ%fec'@% wehHehanged ¢

t he fol | 8wndigptesiie®We- treated silica was used. Silane-treated silica 35
silica® N psil [err] (supplied by Nippon Silica) silane coupling agent:

chl oropr&ﬁ‘i"fet ri met hoxysil ane treatnent anount (carbon content): 2.5% by

wei ght 40 arative Exanple 2 es of Exanple 16 were repeated
in _the_sarre:“ a%‘gff'}{‘gé’?g‘éﬁﬁ%?j’gﬁ%ﬁ?%%%@g%‘s changed as i ndi cated bel ow
45 Regi pe WiROSs, %',glbg'? e;ahtczgpo ymer rubber: 100.0 parts by wei ght

si | ane- t r ealRfbes lubkidaing oo Phrtsoybignel ght stearic acid: 2.0 parts by

wei ght 50 zinc 1éwdrG.d paR¥BY weight O parts by wei ght organi c peroxide: 5.0 parts
by wei ght sdidahid perokide? 5.0 pérts By welghi ght anti oxi dant MB: 2.0 parts by wei ght
ant-t oxi dantsulf@.2 part®y paights by wei ght 55 Note 1) Lucant[err] HC- 600 supplied
M t suiss Pet rantidxiaiait vB: 2.0 parts by Wel@B14398B1 Conpar ati ve Exanpl e 3 The procedures
of - Exanp katiodidant\200e1.0 groidatveght n t he sane manner except that the recipe was
changed as indicated below. 5 Recipe ethylene/a-olefin copolyner rubber:
100.0 parts by weight silane-treated silica: 110.0 parts by weight 10
stearic acid: 2.0 parts by weight synthetic lubricating oil[err]: 60.0
parts By wei ght :

.25

" 35

.60

Note ]
1) Lucant®HC-600 supplied by Mitsul Pstrochemical

12
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Example 17

56,

A rubber composition was prepared by using the following indispensable components (A) through (C)

- according to the following recipe.
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[err] O . : [err] [err] [err] [err]
[err] : _ [err] [err] [err] [err] [err]

[err] [err] [err] [err] [err] [ekgplo31a 398 B1 o [err] [err]
[err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] [err] Exanple 17 55. A rubber conposition was prepared by using the
fol | -ow nEhylandi-sletimeptlyreercabrgAlent s (A) through (C) according to the

foll owi ng recipe. 15 EP 0314396B1 Et hyl ene/ a-ol efi n copol ynmer rubber (A)
et hyl ene cethylenstcont@® 6§wiole% a- ol ef i n: propylene [n]:1.8 iodine value: 5 '
(et hyl T dene=oletyr poPYiEwe) Sil ane-treated silica (B) 10 . silica: dry method
sil'i cd haviWid8specific surface area of 200 [err] silane coupling agent:

chi or opr opiPdne vaie; §sihyldenesmpEbomeplt nent  ampunt (carbon content): 2. 0% by

V\@ .ght Pé%'laa/egt;egt%g%lclal(g)xane (© 15 chem cal forrmula: [err]

10 silica: dry method silica having specific surface area of 200 m2/g
silane coupling agent: chioropropyitrimethoxysilane
treatment amount (carbon content): 2.0% by weight

Polyorganosiloxane (C)
chemical formula: (CHa)y 6(C1 CHaCHa CH2)p 2Si0
number average molecular weight: 5.0 x 103

Recipe
20
oy - ethylene/a-olefin copolymer rubber: 100.0 parts by weight
N . polyorganosiloxane: 3.0 parts by weight
' " . silane-treated silica: 30.0 parts by weight
stearic acid: 2.0 paris by weight
25 zinc flower: 5.0 paris by weight
organic peroxide': 5.0 parts by weight
sulfur: 0.2 part by weight
antioxidant MB>: 2.0 parts by weight
; . antioxidant 200%: 1 part by weight ' '
- .80 ° Kneading was carried out at 60 to 70°C for 20 minutes by an 20,3 cm (8-inch) open roll.- Then, the
: mixture was press-cured at 170°C for 10 minutes to form a cured sheet having a thickness of 2 mm, and
the sheet was used for the measurement. .
" The following properties were measured according to the method of JIS K-6301.

35 Normal state physical properties
tensile strength (TB) and elongation (EB)
Heat aging resistance (heat aging conditions: 180°C x 98 hours)

L*-“ : tensile sirength retention ratio AR(TB) and elongation retention ratio AR(EB)
: " The obtained results are shown in Table 2.

Exampile 18
45 : : ' :
The procedures of Example 17 were repeated in the same manner except that the following ethylene/a-
olefin copolymer rubber was used. o
ethylene content: 80 mole%
“a-olefin: propylene
50 . [1:15

Note
1) Mitsul DCP 40C supplied by Mitsui Petrochemical

2) 2-mercaptobenzimidazole supplied by Quchi Shinko

3) 2,6-di-tert-butyl-4-methylphenal supplied by Ouchi Shinko
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nunber average nol ecul ar weight: 5.0 x 103 Reci pe 20 ethyl ene/a-olefin
copol ymer rubber: 100.0 parts by wei ght polyorganosil oxane: 3.0 parts by
wei ght silane-treated silica: 30.Ogpalissdypyei ght stearic acid: 2.0 parts -

by wei ght 25 . zinc flower: 5.0 parts by weight organic peroxide'): 5.0
parts by weight sulfur: 0.2 part by weight antioxidant [err]): 2.0 parts by
wei ght anExampled®nt [err]: 1 part by weight 30 Kneadi ng was carried out

at 60 to 70[err] for 20 minutes by an 20,3 cm (8-inch) open roll. Then, the
m Xt w e was ¥he@wsedugs etiBample 70 whrererpatedin theame maonss except that the ellawingethylerriet
havi ng a eWfincgepelyaer gdber wagsednd t he sheet was used for the measurement. The
fol 1 owithg predpiepe satent; 8 @oldReasur ed according to the method of JI'S K-6301.
35 Normal stu{¥MHGYIPEAI properties tensile strength (TB) and el ongation
(EB) Heat a 7! nresi t.anc &he t aging conditions: 180[err] x 96 hours)
tensile streff H@P%@ZHWWBﬁm ﬁeﬁo AR(TB) and el ongation retention ratio
AR(EB) .Th ijned results are shown in Table 2. Exanple 18 45 The
proceddge§£%&&%¥anple 17 were repeated in the sane manner except that the -
follow ng ety RRS&uRS oPEEMbIE 1F WE8 repdREd t W EMe WRRneH S&Eht tHaf HY foffdMngGRitefdA- -
80 nol e% B @bbifner AiLBENWaS 066450 [n] :1.5 Note 1) Mtsui DCP A?OC
suppl i ed by dylenisitontdat bombewi cal 55 2) 2-nmercapt obenzi m dazol e supplied by
CQuchi Shi nka-algfin2i-utedb- t er t - but yI - 4- net hyl phenol supplied by Quchi Shinko
16 EP0314396B1 Exanpl e 19 The procedures of Exanple 17 were repeated in
t he sanme manner except that the follow ng ethylene/a- ol efin copol ymer
rubber wa&xampleRl 5 et hyl ene content: 80 nol e% a-ol efin: propylene [n]:
3.0 iodine value: 3 (vinylnorbonmene) 10 Exanpl e 20 The procedures of
Exanpl e017 vk @roceqweastad dxample Hewera repopiethindhe aamecpannertxeept fat 1he fallewipgpplyor-
ethMLﬁne/§@F“BW€WPﬁ“§HpOIyner rubber was used. ethylene content: 90 nol e%
15 a—glefin:_l-butene
: olyorganosilane
25 chemical formula: {CHg); g(CHz = CH)y 2SIO
number average molecular weight: 5.1 x 103

- Example 22

30 The procedures of Example 17 were repeated in the same manner except that the following: silane-
treated silica was used. : ' : '

' silica: dry method silica having specific surface area of 200 m?2/g

silane coupling agent: vinyltrimethoxy-silane:

treatment amount (carbon content): 2.5% by weight

. Example 23

The procedures of Example 17 were repeated in the same manner except that the following silane-
treated silica was used.
{40 silica: dry method silica having specific surface area of 200 m?/g
s silane coupling agent: vinylirimethoxysilane
treatment amount (carbon content): 3.0% by weight

- Comparative Example 4

The procedures of Example 17 were repeated in the same manner except that the polyorganosiiane
was not used and the untreated silica was used. _

Comparative Example 5

50 .
The procedures of Example 17 were repeated in the same manner except that the following polyor-
ganosiloxane was used and the untreated silica was used. '

¢ Polydimethylsiloxane

55
number average molecular weight: 4.8 x 10°
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[n] :1.3 Exanple 21 20 The procedures of Exanple 17 were repeated in

t he same manner except. that the foll ow ng pol.yor- ganosil ane ewas used.

Pol yor ganosi | ane 25 chem cal gp@rsmlags gierr] nunber average nol ecul ar
weight: 5.1 x [err] Exanple 22 30 The procedures of Exanple 17 were
repeated in the same manner except that the follow ng silane- treated
silica vexemple@¥. silica: dry nethod silica having specific surface area of
200 2/ g silane coupling agent: vinyltrinmethoxy-silane treatnment anount
(car bon cofitechtecpdurgs of Gxampleyt] B*E‘th'hﬁ‘p? nexBamIp OxeoptipE dereeament amedipl e 17
vier e r epbatiaee-trepted plicagvashangad ?c"é%é’ﬁ'i“*'lt PEAS% Pewsight| owi ng sil ane- treated
silicd was used 40 silica: dry nethod silica having specific surface
ar ea of - ane coupling agent: vinyltrinethoxysilane treatnent anmount

(carbon Co?h entc)e s (9%% O rPetre QR AL & ‘G%rﬁ&%ﬁ%& & JQ@mBR%%&WFS Of
Exanpl e dJ ik .tsafesgﬁens ‘Ian T fﬁﬂp i

pol yopganosifane was no the untreat eaf3| Tica was used.
Conpar at,gxy,ﬁp@é@npl e 5 50 The procedures of Exanple 17 were repeated in the
sanme manmer except that the follow ng polyor- ganosiloxane was used and the
untreat ed $hd hré@dires ofiS@flpie IO IsrH fBalim | i ke 4B enahfer BXUAREthat MEEHUABEr &olags Ul ar
wei ght : roléutsr wéight df fhe polytigaridsiBilahe #abchBdgeliccepiee. 24 The procedures of
Exanplse 17 were repeated in the sane manner except that the treatnent
anount ofxample2gi | ane-treated silica was changed to a carbon content of 0.5%.
by wei ght. Exanple 25 The procedures of Exanple 17 were repeated in the
sane nanneiheeRecedurey Habxampla 17 e 1eeasted diigrrrme mannee exceptihas ther fallgwisg Palyeri ca
was chardgeeipansvasifedon content of 3.5% by wei ght. 10 Exanple 26 The
proce®ures of Exanple 17 werie repeated in the same manner, except that the
numper aP\Pé’P‘QQ’é’s'f?b?’@cul ar wei ght of the pol yorganosiloxane was changed to 6
X [efr]. y ﬁo ?):R zg o%t Exanpl e 17 were repeated in the
same nanneﬂu"é%ggg g ecuarévelié;?f )\'jqog@ "pbq yor- ganosil oxane was used. :

25 _ .

. Examgle 28

. - The procedures of Example 17 were repeated in the same manner except that the following polyor-
ganoslloxane was used.,
30 -
: _,Polyorgano.snloxane.

average composition: (CHa)y 5(C1 CH2CH2CHz)g sSIO
number average molecular weight: 5.5 x 10°
. 35 H
. Exampls 29

The procedures of Example 18 were repeated in the same manner except that a modified ethylenele- .
~ olefin copolymer rubber obtained by modifying the ethylene/a-olefin copolymer rubber used in Example 18
v with maleic anhydride was used.

ol * maleic anhydride content: 5 x 10~ mole per 100 g of copolymer rubber '
Example 30
4 . The procedures of Example 29 were repeated in the same manner except that the following polyor-

ganosﬂoxane was used.

Polyorganosiloxane

50 averege composition: (CHa)y g(CHz = CH),2Si0
number average molecular wei_ght: 4.8 x 10°
Example 31
ss - The procedures of Example 28 were repeated in the same manner except that the followmg silane-

- ireated silica was used.
' silica: dry method silica having specific surface area of 200 mzlg
silarie coupling agent: vinyltrimethoxysilane

18



20 PoI yor ganosr | oxane aver age conposition: [err] nunber average nol ecul ar
weight: 5.5 x [err] 25 Exanple 28 The procedures of Exanple 17 were
repeated in the same manner exceptgp ba44 gdepi ol | owi ng pol yor- ganosi | oxane
was .used. 30 Pol yorganosi |l oxane average conposition: [err] nunber average
nol ecul ar weight: 5.5 x [err] 35 Exanple 29 The procedures of Exanple 18
Wer e r epeat deaimenttamouns aabonreantent): 25¥%cikypweighhat a nodi fi ed et hyl enefa- olefin
copol ynmer rubber obtained by nodifying the ethylene/a-olefin copolyner

r ubbe(_us &emolp 32 anp| e 18 o with maleic anhydride was used mal ei ¢ '

Zgh dr's?—ﬁ contsgntEﬁu %}err rrID"{??"z gr 100 of copol rubb ?‘Eﬁx n’P
that the 5&8 éﬁ ; i ,rop 'ﬁo@r Ry dq%a%--f"ﬁryr §P‘§;§?{8§’P °5x°£r‘%§%

c»«.z

average ¢ '?' nrRaner A ] ¥%03
Exanpl e 31 pr ocedur es cf’fe 3 é’ were repeat ed in the sarre _
manner ,ex ,etggat the following silane- treated silica was used. silica:
dry rretﬁ ggm%‘t‘l‘ca havi ng specific surface area of 200 [err] silane coupling
agent : Vi nylnb ipfRSddRY ¥EELRPS 17 Fere ropsiled)inIe’sard8 thaRhbr blcR HEBHE fofldWidUinyleRéid-boNn

cont ent) : oidfirbdGpblymerRuLBer wa 4estPIhe redige Was changbll s iRdiEXtsAMMILR SndddurifgwdsTEbiudba Mer e
r epeat ed -it6o-tchier 20ammiedBNner except that a nodified ethylene/a- olefin

copol ymer rubber obtained by nodifying the ethyl ene/a-olefin copol yner

ribber  obEtykstk-dlefin womblyingt sebber he et hyl ene/ a- ol efin copol ymer rubber used in" "~

Exanple 20 with ethyl acrylate was used. ethyl acrylate content: 10-2 nole%
per 100 g ofetipererest 7¢@mppér to Exanple 33 The procedures of Exanple 17
wer e repeat ety ep¥IeBRIe manner except that the followi ng ethyl enel a-

ol -efi n"’&sopov'g(grr'é’I;5 rubber was used, the recipe was changed as indicated below

andscuring VAR 8 (e ideno-A%ePelor 20 mi nutes. Et hyl enel a-ol efin
copST'ymer rubber ethyl ene content: 70 nol e% a-ol efin: propylene 20 [n]

Reci
2.7 4 odine Vg?jy%ﬁe/a-&gﬁn Shihrhd- 4806 R WRNE) Reci pe
L 25_5 polyorganosiloxane: 3.0 parts by weight
silane-treated silica: 30.0 parts by weight
stearic acid: 2.0 parts by weight
zinc flower: 5.0 parts by weight
: promoter DPTT": 0.5 parts by weight
- 80 promoter ZnBDG?: 1.5 parts by weight
' ? promoter MBTS?: 3.0 parts by weight
sulfur: 1.5 parts by weight '
antioxidant AANP*: 1.0 part by weight

35 Examgle 34

The procedures of Example 17 were repeated in the same manner except that the recipe was changed
as indicated below.

40? Recipe

ethylene/a-olefin copolymer rubber: 100.0 parts by weight
polyorganosiloxane: 3.0 parts by weight

- silane-treated silica: 15.0 parts by weight

- 45 steatic acid: 2.0 parts by weight

' zinc flower: 5.0 parts by weight

organic peroxide: 5.0 parts by weight

50
' ) dlpentamethy!ene-thluram tetrasulfide supplied by Ouchi Shinko

: 2) zinc di-n-butyldithlocarbamate supplied by Ouchi Shinko

56 C
3) dibenzothiazyl _disulfide supplied by Ouchl Shinko

~ 4) powdery condensate of aldol and 1-naphthylamine supplied by Qucht Shinko

19



et hyl ene/ a-ol efin copol yner: 100.0 parts by wei ght 25

pol yor ganosi | oxane: 3.0 parts by weight silane-treated silica: 30.0 parts
by weight stearic acid: 2.0 part Epy3v3g®B1 zinc flower: 5.0 parts by

wei ght pronmoter DPTT[err]: 0.5 parts by weight 30  pronoter [err]: 1.5
parts by weight pronmoter [err]: 3.0 parts by weight sulfur: 1.5 parts by
wei ght ant isufr:@Zpertpeweipht 1. 0 part by wei ght 35 Exanpl e 34 The procedures
of Exanpl e 21pxidant MB; 29,patls & wpightt he same nanner except that the recipe was
changed, as Yespens £% 1 Bar bRy vt Reci pe et hyl ene/ a-ol efin copol yner rubber:
100.0 Ja ts 5Wei ght pol yorganosiloxane: 3.0 parts by wei ght _

si |l ane-t silica: 15.0 parts by weight 45 stearic acid: 2.0 parts

by wei ght zi 1A ' gani ¢ peroxide: . r by
i ont “5g, L REBrebeis Sl BTl eBluoth B ke Rl B BFocBe e oy O
Shi nko 2) zinc 'é’i -n-butyi di thl ocarbamat e supplied by Quchi -Shi nko 55 3)

di benzpt ftgey! disul fide suppli ed by Quchi Shinko 4) powdery condensate of
al-dol - .and 1-napht hyl am ne supplied by Quchi Shinko 19 EP 0 314 396 Bl
sul fur: 0. 2thpRhdia-6Wfin\6Bpolifter ABber:050.61 gds b)Reigid. 0 parts by wei ght anti oxi dant
200: 1.0 paoliydmansud:@te: 3.0 parftgmeiget 35 The procedure of Exanple 17 were

r epeat ed i nilinb@esaisicarB00 partsciy@@fght t hat t he reci pe was changed as indicated
bel owss 10 Rseticreide?.Mpdrememeigisl ef i n copol ymer rubber: 100.0 parts by wei ght
pol uyor ganawittetix ibrécating ofi': 800 partsiby walghtght si | ane-treated silica: 50.0 parts
by wei ght Hgc floweg5dpaftebiawdight 2. 0 parts by wei ght syntheétic |ubricating

oi | [err]: 29atc pupide: HYpagsibymeidti nc fl ower: 5.0 parts by weight organic
peroxi de: Sulyr: 2P byweighti ght sulfur: 0.2 part by wei ght 20 ~anti oxi dant
MB: 220 padf "'g%:;%@lg Paf‘%yl’?i’f“’&ﬂ'i"dant 200: 1.0 part by wei ght Exanple 36 25
The ipr oced §PE¥ 2% 5RpIEY1PPer e repeated in the same manner except that

t he a'rmuggamipgcégrporat ed '

25 . The procedures of Example 17 were repeated in the same manner except that the amount incorporated
of the polyorganosiloxane was changed to 20 parts by weight. :

. Example 37

i 30 "+~ The procedures of Example 17 were repeated in the same manner except that the following silane-
treated silica was used. : _ : o

Silane-treated silica
- .35 i silica: Nipsil VHz (supplied by Nippon Sifica)
- silene coupling agent: chioropropylirimethoxysilane

treatment amount (carbon content): 2.5% by weight

f:omparative_ Example 6

NS . The procedures of Example 17 were repeated in the same manner except that the recipe was changed
' as indicated below. - _ : :

Recipe ,
45 ethylene/a-olefin copolymer rubber: 100.0 parts by weigh

. polyorganosiloxane: 3.0 parts by weight :
silane-treated silica: 5.0 parts by weight
stearic acid: 2.0 parts by weight
zinc flower: 5.0 parts by weight

80 . . * organic peroxide: 5.0 parts by weight

© sulfur: 0.2 part by weight
antioxidant MB: 2.0 parts by weight
antioxidant 200: 1.0 part by weight

56
Note ' : '
1) Lucant®HC-600 supplied Mitsul Petrochemical
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of the pol yorganosil oxane was changed to 20 parts by weight. Exanple 37 30

The procedures of Exanple 17 were repeated in the same nanner except that

the fol | ow ng silane- treated sili epo'@a agsed. Silane-treated silica 35

silica: Nipsil VHerr] (supplied by Nippon Silica) silane coupling agent:

chI or opr opyI tr| rret hoxy5| | ane treatnment anmount (carbon content): 2.5% by
pereive Exdplahl e 6 The procedures of Exanple 17 were repeated in

t Hé same’ manner except that the reci pe was changed as i ndi cated bel ow.

Reci pe_45 ThedRreppeuseseyt Zxasmnler :?7r1”%19595§°#@“r the sageIRanner sacept ‘Bﬁr"?es’ew "\’/Vélcb%ﬂed :

pol yor ganc?§|"ld6§ta‘i’1 Iow3 0 parts by wei ght silane-treated silica: 5.0 parts by

wei ght §t§?ﬁ|c acid: 2.0 parts by weight zinc flower: 5.0 parts by wei ght

50° or peroxide: 5.0 parts by weight sulfur: 0.2 part by weight

ant i oxi da o i dant 200: 1.0 part by weight 55
Note 1) Luc g'aﬁ Sh méb%qog £rf\s/l%psw ?‘(tPetrochem cal 20. EP 0 314 396
Bl Conpgt at i ,QHE‘Q 71105 epa fes of Exanple 37 were repeated in the

same nmanner qx&eRtidtand Rewdige! Pe Was changed as indicated bel ow. 5 Recipe

et hyI enel a- ok@ifnbtit- |ggrpa.hya‘pao¢j Eb@g{,we@ﬂo parts by wei ght pol yor gan05| | oxane:
3.0 parts by zikeAowbrt 5.0 Garts by weightane- treated silica: 110.0 parts by weight
steari c aci dorgahidpepmiie:S.0partsuey weight synt-hetic lubricating oil: 60.0 parts by
wei ght @i nc $dirowee pat By weight s by wei ght organic peroxide: 5.0 parts by.

wei ght 15 argiotidany MB:@.02bapé@byt wdight wei ght anti oxi dant MB: 2.0 parts by weight
anti oxi dant @@iGxiden(20pira paypy weightht The results obtained in the foregoing
exanpl es ar eThevesuis piiainpd iy the foregoity @@MPEs af@she@n in Table 2.

20;

" 25!

.30

50’
55,
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Example 38

A rubber composition was prepared by using the following modified ethylene/a-o_lefi_n copolymer rubber

(A), silica type filler (B) and polyorganosiloxane {C) according to the following recipe.
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[err] [err] [err] [err] :

[err] [err] [err] [err] [err] o ) . [err] [err]
[err] [err] [err] [err] [err] [ergBdokedsdeBerr] [err] [err] [err] [err]
[err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] [err] [err] [err] [err] [err] [err] [err] O [err] [err] [err] [err]
[ ERR] 55 MoéiftmirgtiylengBolglinrcapdharer sbbgposi ti on was prepared by using the

fol | owi ng nodi fi ed ethyl ene/ a-ol efin copol yner rubber (A), silica type

fill B ¥Pyanosi | oxane (C) according to the follow n reci pe.
e\/( ) ethylenﬁ%lenqegmolar ratio: 80/20 ( ) g g P
5§ ' Mooney viscosity MLy, (100°C): 20

malsic anhydride content: 0.5% by weight
éili&a type ffller (B)
10 - dry method silica having specific surface area of 200%/g
Polyorganosiloxane (C)

chemical formula: (CHz)y.g(CHz = CH), 2SiO

15 number average molecular weight Mn: 5.1 x 10°
Recipe
ethylene/a-olefin copolymer rubber:- 100.0 parts by weight
20 ° polyorganosiloxane: 3.0 parts by weight
o . silica type filler: 30.0 parts by weight
SN stearic acid: 2.0 parts by weight

. .. zinc flower: 5.0 parts by weight
. organic peroxide": 5.0 parts by weight
26 sulfur: 0.2 part by weight
“ U T antioxidant MB2: 2.0 parts by weight -
antioxidant 200%: 1.0 part by weight
- Kneading was carried out at 60 to 70°C for 20 minutes by an 20,3 cm (8-inch) open roll. Then, the
, mlxture was press-cured at 170°C for 10 minutes to form a cured sheet having a thlckness of 2 mm, and
-30 the sheet was used for the measurement.
The following properties were measured according to the method of JIS K-6301.

Non_ﬁal state physical propgrtie_s
"85  tensile strength (TB) and elongation (EB)
Heat aging resistance (heat aging conditions: 180° G x 96 hours)

tensile strength retention ratio AR(TB) and elongation retention ratio AR(EB)

9 . .The obtained results are shown in Table 3.
: Examgle 39

The procedures of Example 38 were ropeatod in the same manner except that the following modified
45 ethylenela—oleﬂn copolymer rubber was used. :
a-olefin: propylene
ethylene/propylene molar ratio: 70/30 .
iodine value: 2 (vinylnorbornene)
Mooney viscosity ML1.4 (100°C): 60
- .50 . maleic anhydride: 0.5% by weight

R Note
1) Mitsui DCP 40C supphed by Mitsui Petrochemical

2) 2-mercaptobenzlmldazole supplied by Ouchi Shinko

3) 2,6-di-tert-butyl-4-methylphenol supplied by Ouchi Shinko

28



27 EP 0 314 398 Bl Modified ethylene/a-olefin copolynmer rubber a-olefin:
propyl ene et hyl ene/ propyl ene nolar ratio: 80/20 5 Mooney vi.scosity
MJerr] (100[err]): 20 mal ei c anhydpigdamesant: 0.5% by weight Silica type
filler (B) 10 dry nethod silica having specific surface area of

200[ err]/g Pol yorganosi | oxane (C) chem cal fornula: [err] 15 nunber
average njxemele 4 -weight Mh: 5.1 x [err] Recipe ethylene/a-ol efin copolynmer .
rubber: 100.0 parts by wei ght 20 pol yor ganosi | oxane: 3.0 parts by

wei ght si | i cEherRipradyreq of dpxampie) 3§)weyg rengated, inyfag game maanpes oxeepyibit dhe folloping sogifed,
wej ght~'zi rithvlepsisrelpfin agpalymes pubber was yged-ght * or gani ¢ peroxide[err]): 5.0 parts |
by wei gfit 25%-0lefin: fpyigne. 0. 2.4 ,o0y Wei ght antioxidant [err]: 2.0 parts by
wei ght -ant i o%:[;o vsl?g ﬁ??”?oglc)-o art by weight Kneading was carried out at
60.to 70.C for .. ;@rg" t “]é?/[ ?8 3 cm (8-inch) open roll. Then, the ;
7 lei€ an - 10% .

m.xture was press-cured at 7 ferr] for 10 mnutes to forma cured sheet
havi ng. g thpkness. of 2 nm and 30 the sheet was used for the measurenent.
The.follow ng properties were neasured according to the nmethod of JIS
K+6301. Na heféslaftne.-omwﬁﬁberpsro@.@ss.{sib?&eéﬁ ~ tensile strength (TB) and
el ongati on ( phjorddRdaiioxaidt A patis bpwagiee (heat aging conditions: 180[err]. x 96
hours) tensi ikadype @ikgt30.0fpatstyivept r ati o AR(TB) and el ongation retention

rati o AfR( EB) stddnie aciibt2ai paesbyesgnt t s are shown in Table 3. Exanple 39 The
procedur es ofindHozrerpb.e p8B byaweightr epeat ed i n the same manner except -that the

f ol 1 owi ng noelgdanprasie’s 5.8\partsfay/weight ef i n copol ymer rubber was used.
a-olefini preyfys %eartelwrr%qigéhe/ pro %/'I' ene nolar ratio: 70/30 iodine value: 2
(vi nyl norb‘onﬂ‘ﬁ@?_damzéﬁ- PRsyveight M [err] (100[err]): 60 50 mal ei ¢
anhydri¥e: 03Wo¥qs)t 38T JidPany weight M t sui - DCP 40C supplied by M tsui

Pet nochem gal 53 2) 2-mercaptobenzi m dazol e supplied by Quchi Shinko 3)

2-,_67ﬁf-ter a - 4- et hyl phenol supplied by Quchi Shinko 28

o The procedures of Example 38 were repeated in the same mannber except that the following polyor-
25: ganosilane was used. ' '
-~ Polyorganosilane

' chemical formula: (CHs):.o(CHz = CH)y1S10
- .80 number average molecular weight: 4.5 x 10°

" Example 43

i The procedures of Example 38 were repeated in the same manner except that the following polyor-
35, ganosiloxane was used.

 Polyorganosiloxane

: ' average composition: {CHa); 5{CHz = CH) sSi0
40 number average molecular weight: 6.1 x 103

Example 44

_ ‘The procedures of Example 38 were repeated in the same manner except that the number average
.45, molecular weight of the polyorganosiloxane was changed to 8.0 x 10*.

) Example 45

_ The procedures .of Example 38 were repeated in the same manner except that the following silica type
&0, filler was used.

Silica type filler

sifica: Nipsil VH3 (supplied by Nippon Silica)

29



EP 0 314 396 Bl Exanple 40 The procedures of Exanple 38 were repeated in

t he sane manner except that the follow ng. nodified ethylene/a-olefin
copol ymer rubber was used. 5 EP ®86f 398 B1l- but ene et hyl ene/ 1 - but ene

nol ar- ratio: 90/10 Mooney viscosity MJerr] (100[err]): 15 naleic
anhydride: 1.0% by wei ght to. Recipe ethylene/a-olefin copolyner rubber:
100. 0 pakEtampl#8wei ght pol yor ganosi | oxane: 20.0 parts by weight silica type
filler 30.0 parts by weight 15 stearic acid: 2.0 parts by weight zinc
(1 et g, SRty Tt s pebembr g gop s oo alowing S iy

sul fur: Weowssased 3¢ hReednsves Aranepdiad indicatpddeia . 2.0 parts by weight 20
antioXid @ct Zogi[léarrr]): 1.0 part by weight Exanple 42 The procedures of
Exanpl e a\f@p e ted g n the ) t that the follow ng

pol yor- 25 °ag‘é'ﬂegsﬁ'qyg§a°"\%gy 055%’89'°i§?§%g§§'§§éqefa§ﬁ&ge%eﬁém cal formula: [err] 30
nunber aﬁ%r,pgge nol ecul ar weight: 4.5 x [err] Exanple 43 The procedures of
Exanpl,g 38 were repeated in the sane nmanner except that the follow ng _
pol yor - 35 naifebéthyra8leliPcopsiyfél runbst R PaROsy weiheNe aver age conposition:
[err] 40 powaguﬁbgﬁaagmqg@spg%ul ar wei ght: 6‘33@1s x 103 Exanple 44 The
pr ocedur es caltinddaay 80 pafs byeweght epeat ed in t he sane manner except that the
nunber averspge aéi: 2WpewL bY avigtei ght of t he pol yorganosi | oxane was changed to
8. 0 X174 er r Jzinc fidwer B0l perisiify Weight pr ocedur es of Exanpl e 38 were repeated in the
same nmanneiorgaic poxideH:R0 parte by wightwi ng silica type 50 filler was used.
Si'lica typaulfui:l02@artby weighi: Nipsil [err] (supplied by N ppon Silica) 55 29
EP 0 314 3g8iogdantMBRAGpansbmeahdr ocedur es of Exanpl e 38 were repeated in
the same mamiedRant2002Ht0 pasby weight f ol | owing silica type filler was used and

t he Lé‘bl gc)em%%vecé}(g'ﬂgeeg as indicated below. 5 Silica type filler.

~ The procedures of Example 38 were repeated in the same manner except that the polyorganosiloxane

was not used. : - ' ’
P

Comparative Example 9

. The procedures of Example 38 were repeated in the same manner except that the following polyor-
ganosiloxane was used. E
gp . .

Polydimethylsiloxane

-number average molecular weight: 4.8 x 102

3% !__Examgle' 47

The procedures of Example 38 were repeated in the same manner except that the following modified
ethylene/a-olefin copolymer rubber was used. o
a-olefin: 1-butene
S ethylene/1-butene molar ratio: 90/10
"N\’ Mooney viscosity MLy (100°C): 30
ethyl acrylate content: 2.0% by weight

Gomparative Example 10

The procedures of Example 46 were repeated in the same manner except that the recipe was changed
as indicated below.

Recipe
50 B ) :

modified ethylene/a-olefin copolymer rubber: 100.0 parts by weight
. polyorganosiloxane: 3.0 parts by weight

calcined clay: 5.0 parts by weight

stearic acid: 2.0.parts by weight
55 zinc flower: 5.0 paris by weight

- organic peroxide: 5.0 parts by weight

sulfur: 0.2 part by weight
antioxidant MB: 2.0 parts by weight

30



calcined clay (Satenton No. 1 supplied by Engel hard Mnerals & Chem>)
Reci pe 70 nodified ethyl ene/a-olefin copolynmer rubber: 100.0 parts by
wei ght pol yorganosi | oxane: 3.0 pareEpoi3g489é Bt cal ci ned clay: 60.0 parts by .
wei ght stearic acid: 2.0 parts by weight 15 zinc flower: 5.0 parts by
wei-ght organi c peroxide[err]): 5.0 parts by weight sulfur: 0.2 part by

wei ght ‘ant i csnfiexisant 20B[1&reft by weighy parts by wei ght antioxidant 200[err]): 1.0

part by wei ght 20 Conparative Exanple 8 The procedures of Exanpl e 38 were
repeated: |§9__Bﬁ§_§§£€€‘fﬁaﬂ"’ Pleddner except that t he pol yorganosi | oxane was not

used. 25 Conparative Ex The res of a wer e r eat ed
in the Sane, rfﬁ:f? “é%?c?ég’f%ﬁaﬂ% “teF?e"e 55\/\*‘]?153"}?61'%?5‘?’ 95%%*@?\96??5’3@' angedoy .
30 Pol ydi AE Vfgc?exane nunber average nol ecul ar weight: 4.8 x 103 35 -
Exanpl e 44 dkhe pr ocedures of Exanple 38 were repeated in the same nmanner
except that e follow ng nodified ethyl ene/a-ol efin copol yner rubber was
used. a0l ef hiifed eﬁ%r%?&eol&lh @A(d et rlbbep%@d‘@artm Pbightat i o: 90'/- 10 Mooney
viscosity I\/L.{,dr}rorgh,& ? Qeigithyl acrylate content: 2.0% by wei ght
Conpar ative &cheptigy: 1t Mbewagr@cedur es of Exanple 46 were repeated in the
same nmanner e pdid: Rlogpard Byevdightl pe Wwas changed as i ndi cat ed bel ow. Reci pe
50 nodi fi ed syningticamacaingdif 600 paapp) waight rubber: 100.0 parts by wei ght

pol yor g@nosi #imdewe: 5.@pdtspambightby wei ght cal cined clay: 5.0 parts by wei ght
st.eari c aci dorgaic(pesside: $Otpprisieyi vegfight 55 zinc flower: 5.0 parts by weight
organic peros&'lf!feﬂaaa@mmgh‘s by weight sulfur: 0.2 part by weight

ant i oxi dant ¥pexidantc 31°tP§"WWﬁéﬂhtght 30 EP 0 314 396 Bl anti oxi dant 200:
1 0" part by w@?@qﬁtzo : 1.0 part by weight : : : :

&
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 Note .
" DLu LucantoHC-soo supplled by Mitsui Petrochemical
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A rubber composition was prepared by using the following ethylene/&-oleﬂn copolymer rubber (A), silica '
34

'fype filler (B} and polyorganosiloxane (C) according to the following recipe.
silica: dry method silica having specific surface area of 200 mz_/g

ethylene content: 68 mole%
- a-olefin; propylene
Jiodine value: § (sethylidene-norbornene)

]:18

-Ethylene/a-blaﬁn copolymer rubber (A)
Silica type filler (B)

Example 47

§0 . .
56
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o5 0 13 0 X

N--*- * P- D * ;4 ' 4 w4 - : _ :
or - .~ -~ - CE~f ~w40 00 C GeR0(314 396 Bt ~.coCl-1 A4A. O
ON "o h 4.a4J0 hhH XC O z "H v <N @
AV 000 - : N %94C U. a 4a 42 4 La.J.*54 P- * C
00 : - 25901¥°r'9anesﬂ°xan€)(<2, z :
)4J9-7 > | ad: 4 <t &I r- - -4 r-1 0
P4-®%QL C zglemucal formula: {CHz)y of§He = CU)"S'O 0 - .)~~00 1
% #_'@ _ numj_aer av?jagmoqualar weight Mn: 5&)@0@

Q‘eme C) CA:14 .4 P4 P4o - C S S
0 44J0 P - 4,4 -t -4 | 0cC-
4 CO A \ Q i_ﬁ’g g oV b4 C) o

ne/aoletin ) cop 10 arts by weigh

00 ; Zoly\ﬂ}g nosiloxane: g%ﬁ nggri é) tb' N - 111 158 N_'
W:l 4p. % -gica typgiller 30.0 parts by weight LAt A . - 00 000 :
U * ) X **glearic acid: 2.0/pafte by)weight CM P4
0 4)  04lzincGiowdr 50 parts by weight t H 9) U~
Q0 J C 30 Nlgahit-pefdxidé"A5.0 paristby weight) C) EN -0 OGO M o 130
e40 C. . -%ullv: 0.20Bribydvefghtd O 4 O | -, 11 11 11 11 IR _ r4 C a 0C
H-4) 11 Cis: i an@xidant MB®: 2.0 pais®y welglt 0 " 70C05c¢ 0 404 -4 4
eCn . Cn - @fioxidant 201 parloy weighb * 0. 00 40a C) C) -
4)C - Kpegding \@s/carrigy Rut at 60 to UI;C)Q‘Pr 20 mputes bw 203 pm {8-igch) open ngll. Then, the
V-10 - ) mixtyye wasmgess-cut;qd at $704C for Py minutgs topfomn aé:uracts}peedgjvmg q;thrckness of Qn“ar@‘n
Cn (n C° - thessheet was used for the meagyremgnty 5 4 = > DOo V.
0. ) 0 2047 di\,g fc@)wmg properties wpre nwured aeoobimg to the metho:bofolls lgequ 0
4‘(])_4%~~9_N_]§@3E%tgtgghys8al(gropen13§ -:9 -,—- > C — g 0 /?___ 4 O M _ V 4a
AXHao . ol Q4-~zcs EX(WHR A rubber conposition was prepared
by usi thet‘a s"+ f&ﬁ gsét b oI efI n copol yner rubber (A), silica type

filler (Bleatindrs ,;%gts“ % Cleod6 %96 Ho tothefollovmngrempe
Et hyl ene/aegl g??n %tgpcg yrrergnfguaﬂgﬁ&(ﬁ)o 0 etéhyulpgne content: 68 nol e%

a-ol efin: prigRyé arfgth REkntic rmﬁlmB)Em{ et hyl i dene- norborrene) 55 Silica type
filler (B) sSdidngamn retinyionvatioraERi | | ca havi ng specific surface area of 200
[err] 34 Tile obtaidddireSM6 a8 Ehdvaliy Dabpannosi | oxane (C) chemcal formul a: [err]
nunber average nol ecul ar weight M. 5.0 x 103 5 Recipe et hyI ene/ a-ol efin
copol y ey Examidee48 100. 0 parts by wei ght :

The procedures of Example 47 wete repeated in the same manner except that the followmg ethylene/a-
-85. olefin copolymer rubber. : . : :
' ethylene content: 80 mole%
a-olefin: propylene
[2]1:1.5

40: Example 49

. The procedures of Example 47 were repeated in the same manner except that the following ethylene/a-
olefin copolymer rubber was used. '
' ethylene content: 80 mole%
45 a-olefin: propylene

[n]:3.0
iodine value: 3 (vinylnorbornens)

50.

* : Note
" 1) Mitsui DCP 40C supplied by Mitsui Petrochemical

- 2) 2-mercaptobenzimidazole supplied by OQuchi Shinko

3) 2,6-di-tert-butyi-4-methylpheno! supplied by Ouchi Shinko

35



pol yor ganosi | oxane: 3.0 parts by weight 10 silica type filler: 30.0
parts by weight stearic acid: 2.0 parts by weight zinc flower: 5.0 parts by
wei ght organi c peroxide[err]): 5.Ep @gidsos®s Wwei ght sul fur: 0.2 part by

wei ght 15 “antioxidant MB2[err]: 2.0 parts by wei ght anti oxi dant
200[err]): 1 part by weight Kneading was carried out at 60 to 70 C for 20
m nut es B@mgla 500, 3 cm (8-inch) open roll. Then, the m xture was press-cured
at 170 C for 10 minutes to forma cured sheet havi ng a thickness of 2 nm
and the shdba prageduressefdprppie fhwerprtopeaipddmibasamemanner exqapbthitdhe feligiving ethylenser t i es
wer e nea¥efincapolymeprbbreiyat wothe nethod of JI'S K-6301. Normal state physical
properties °t"é'ﬁ%ei‘t°éte'§t§°é?@°/h (TB) "and el ongation (EB) 25 Heat aging |
resi st ance gf??%t 24¥M%hg conditions: 180[err] x 96 hours) tensile strength
retention F AR(TB) and elongation retention rati o AR(EB) 30 The

obt ai nedcg ﬁg%‘t‘% %E egown in Table 4. Exanple 48 The procedures of Exanpl e
Werng

47 we sanme manner except that the follow ng ethyl ene/a-
35 ol ef n Qﬂ@&‘o&’é&ﬁr@s Bﬂmﬁﬁle 42 W0 5aGted AtheSime n%né?‘&k&&’tﬁat me%ly&gaﬁéuﬁ%}t& ene
[n]:1.5 @& nokus8@pl € 49 The procedures of Exanple 47 were repeated in the
same manner except that the foll owi ng ethyl ene/a- ol efin copol ymer rubber
was usedcomgalaiecampiemns ent : 80 nol e% 45 - a-olefin: propylene [n] @ 3.0
i odi nes val'ue:” 3 (Vvi nyl'nor bonene) 50 Note 1) Mtsui DCP 40C supplied by '
M'tsui Pet Tbe precaduras ofFxafile 27 wpeate| hb eavas manderzatept thatip follpeting pol@uganesil@hi nk o
3) 2, 6- danetwas tsedut y| - 4- met hyl phenol supplied by Quchi Shinko 35 EP-0 314
396 Bl Exanple 50 The procedures of Exanple 47 were repeated in the sane
manner eRefpetivisixarehe f ol | owi ng et hyl ene/ a- ol efin copol ymer rubber was

used. #5 © . ethyl ene content: 90 nol e% a- ol efl n: 1-butene [n]:1.3
Conw at | V@u%ﬁﬁage mlecular weight: 4.8 x 10° .
' Example §1

26 The procedures of Example 47 were repeated in the same manner except that the followmg polyor—

ganosuloxane was used.
Polyorganosiloxane

30 average composition: (CHs)y o(C CHzCHzCHz)o_,SiO
‘number average molecular weight: 5.5 x 10°

Examgle 52

' 86 ' The procedures of Example 47 were repeated in the same manner except that the followmg polyor-
ganosnloxane was used.

'Polyorganoaloxane

: \.‘) . average composition: (CHs )4 5(C CH2CH2CHz)o 5510
' number average molecular weight: 5.2 x 103
Example 53
45 The procedures of Example 47 were repeated in the same manner except that the number average

molecular weight of the polyorganosiloxane was changed to 8.0 x 10%.

Example 54

50 - The procedures of Example 48 were repeated in the same manner except that a modified ethylene/a-
olefin copolymer rubber obtained by modifying the sthylene/x-olefin copolymer rubber used in Example 48
with malsic anhydride was used.

maleic anhydride content 5 x 10~2 mole per 100 g of copolymer rubber

55 Example 55

The procedures of Example 54 were repeated in the same manner except that the. followmg silica type
ﬁller was used.

36



10 The pr ocedures of Exanple 47 were repeated in the sane manner ‘except

t hat the..pol yorganosil oxane was not used. Conparative Exanpl e 13 The
procedur_es of Exanpl e 47 repeated gpotdig s8¢ nanner except that the

f-ol1 owi ng pol yorganosl | ox- ane was used. Polydi net hyl sil oxane 20 nunber
average nol ecul ar weight: 4.8 x [err] Exanple 51 25 The procedures of
Exanpl e 4Bilieeetype flepeat ed in the same manner. except that the follow ng
pol'yor- ganosi |l oxane was used. Pol yorganosil oxane 30 ‘aver age - _
conpasj t i on: wetaetipd pilipalipsil Mie (suppliotipeas filis® wei ght: 5.5 x [err] Exanple 52
35 ° The procedures of Exanple 47 were repeated in the sane nmanner except
that thé f'_sd?.m%g poI yor- gan05| | oxane vvas used. Pol yorgan05| I oxane ?

aver age “conp sel t"{ on: r aver m)l ecul a}‘rr e .
Exarrpl e 53 é P ce or rH %&dﬁb En?/a.?le r?c%&%& Qt%% ':}:ec: m hl”yn%%;%

manner ex

W lat
pol yor nom}w&x ¥\@§ Exapp! e 54 50 The
procedg’?es o} = Wergglre 8%@?@3}( okg'?rﬂg sa% manner except that a

nodi fi ed. eihydiege/ a- ol efin copol ymer rubber obtained by nodi fying the

et- hyI enef a_m—ef‘i‘n copol ymer rubber used in Exanple 48 with mal ei c .anhydride
was ‘used. natiRiprocadiNes@r EtbinpR I twaidlrepelted inkitt sam@rafingp excopt it Be Giloviuiylen®-
rubber &5 olefix aspply@erybbbbh @asoused; aitbLeelse wds changapascindichteamplow aspasing das donductted
same  mannet 160xXC&p20 minates.t he followng silica type filler was used. 36 - EP
0 314 396 Bl Silica type filler wet nethod silica: N psil [err] (supplied

Ni ppon Si |Ethylghe/solefiicapqhimer BEbeThe pr ocedures of Exanple 50 were repeated in
the same manner except that a nodified ethylene/a- olefin copolynmer rubber
obt'ai net’ by ANe FPVRIL FHECETEhy| ene/ a- ol ef i n copol ymer rubber used in
Exaip) e 50 vxﬂ"?'?ffge?r "%cryl ate was used. 10 = ethyl acrylate content:
10--2 nole p bber Exanple 57 The procedures of -
Exanpl e -47 W% ‘Héég 1§t(%w?$ﬂe'¥%§°rg°£%e nmanner except that -the fol |l ewing- - -
ethyl. engl ar %95 ol efin copol yner-rubber was used, the recipe was changed as.
indi cat'ed ow and curing was conductted at. 160 C for 20 m nutes.

Et hyI ene/ a- Oétﬁﬁan/aSBﬂpéo}SSiﬁﬁerfféQB‘éﬁrts@ we,gmet hyl ene content: 70 nol e%

polyorganosiloxane: 3.0 parts by welght
silic type filler: 30.0 parts by weight
30! stearic acid: 2.0 parts by weight
: zinc flower: 5.0 parts by weight
promoter DPTT': 0.5 part by weight
- promoter ZnBDC?: 1.5 parts by weight
. promoter: MBTS®: 3.0 parts by weight
.85’ sulfur: 1.5 parts by weight '
i - antioxidant AANP®: 1.0 part by weight

; Examg_ le 58

v 0. " The procedures of Example 47 were repeated in the same manner except that the recipe was changed
= . asindicated below.

- Recipe
.45; ethyleﬁe/a-olefin copolymer rubber: 100.0 parts by weight

polyorganosiloxans: 20.0 parts by weight
silica type fitler: 30.0 parts by weight

50" Note
1) dipentamethylene-thiuram tetrasulfide supplied by Ouchi Shinko 5

' 2) zinc di-n-butyldithiocarbamate supplied by Ouchi Shinko

55
" 3) dibenzothiazy! disulfide supplied by Ouchi Shinko

4) powdery condensate of aldol and 1-naphthylamine supplied by Ouchi Shinko

37



a-olefin: propylene [n]:2.7 iodine value: 10 (ethylidene-norbonene) 25
Reci pe ethyl ene/a-ol efin copolyner: 100.0 parts by wei ght

pol yor ganosi | oxane: 3.0 parts by gpey gfatsggigsi ¢ type filler: 30.0 parts by
wei ght 30 stearic acid: 2.0 parts by weight zinc flower: 5.0 parts by
wei ght pronoter DPTT[err]: 0.5 part by weight pronoter zZnBDerr]): 1.5

parts by westeglstacidrhearteby wiTS[ err]: 3.0 parts by wei ght 35 Csulfur: 1.5

parts by V\e?'gflﬂweaﬁlolpe&ﬁ RyaweighMAN[ err]: 1.0 part by wei ght Exanple 58 40
The pLocedGWEQCWOWérP&@ﬂﬂWWEG“é repeated in the sane manner except that
t he r)efm pe;\iﬂ%goé’wa'ﬁ e peight | ndi cated bel ow. Recipe 45 et hyl ene/ a-ol efin
copol ynmer @?' wei ght pol yorganosi | oxane: 20.0 parts by
wei ght si | PR afb%%ﬂ‘lq %yé’ﬁ'g parts by wei ght 50 Note '
1) di pentg(m; h bene thiuram tetrasul fide supplied by Quchi Shinko 2) zinc
di.- n- butydtthtocar bamat e suppli ed by OJChI Shi nko 55 3) di benzot hi azyl

di'sul {j de
1- napﬁldt hyl; ,%ﬁgﬁg?@% %ﬁﬂéﬁ%ﬁ m%ﬁl n 0 3%ﬁ&mﬁ@%ﬂ%ﬁ%@ﬁ&é@%re%&@@%seﬁgﬁgd
acid: 2.0 parts by weight zinc flower: 5.0 parts by wei ght organic

per oxi defgdpe] ): 5.0 parts by weight sulfur: 0.2 part by weight 5
antioxidant MB[err]: 2.0 parts by weight antioxidant 200[err]: 1.0 part by
wei ghtrs Exampbifeccdihylete/a-olefinldopolyied adbai! 100.0 partstbyavejghte 54 were repeated in the
sanme nanneipolgotgappdiloaiea 8.0tphrts byewighe was changed as indi cated bel ow. Recipe
15 nodisfi¢agzpedliéry 15mftaboveignt n copol yner rubber: 100.0 parts by wei ght
pol yor ganogierisegide2.0 g bpueigd by wei ght silica type filler: 15.0 parts by
wei ght ste&\"?ﬂ“&bﬁﬂpa’?'@ weight s by weight zinc flower: 5.0 parts by weight
20 ""’org&ﬁ?’c‘!" ?’Q?ﬁl F@F‘?]’Y"’?}g% parts by weight sulfur: 0.2 part by

|
wei ght ant iﬂ?ﬁ!« ntMB zggp;\r'l byV%eg()htparts by wei ght

antioxidant 200%: 1.0 part by weight

DS Example 60

' The procedures of Example 54 were repeated in the same manner except that the recipe was changed
as indicated below. ' .

%0 Recipe

modified ethylene/a-olefin copolymer rubber: 100.0 parts by weight
polyorganosiloxane: 3.0 parts by weight
. silica type filler: 50.0 parts by weight
35 . stearic acid: 2.0 parts by weight
_ synthetic lubricating oil': 20.0 parts by weight
zinc flower: 5.0 parts by weight
organic peroxide: 5.0 parts by weight
suffur: 0.2 part by weight
: \Jo - antioxidant MB: 2.0 parts by weight
' "' antioxidant 200: 1.0 part by weight

- . Comparative Example 14

45 The procedures of Example 55 were repeated in the same manner except that the recipe was changed
' as indicated below.
' modified ethylene/x-olefin. oopolymer rubber: 100.0 parts by welght
polyorganosiloxane: 3.0 parts by weight
- sifica type filler: 5.0 parts by weight
"~ s0 . stearic acid: 2.0 parts by weight
. Zinc flower: 5.0 parts by weight
organic peroxide: 5.0 parts by weight
sulfur: 0.2 part by weight
~ antioddant MB: 2.0 parts by weight
85 antioxidant 200: 1.0 part by weight

Note ' '
1) Lucant®HC-600 supplied Mitsui Petrochemical
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antioxi dant 200[err]): 1.0 part by weight 25 Exanple.60 The procedures of
Exanpl e 54 were repeated in the same manner except that the recipe was -
‘¢hangedias indicated bel ow. 30 Repigsi4gedigi ed et hyl ene/ a-ol efin copol yner
rubber: 100.0 parts by weight pol yorganosil oxane: 3.0 parts by weight :
silica type filler: 50.0 parts by weight 35 stearic acid: 2.0 parts by
wei ght  sycdnipaiative Exartbple ¢t i ng oil [err]): 20.0 parts by weight zinc flower:
5.0 parts by weight organic peroxide: 5.0 parts by weight sulfur: g\rt
by wei ght ailtd préedurns ofNARample 85 yere fepeaigd inde gpe QHI"P’O‘?Z‘F gf‘.‘f‘f thRyfgeipe W35 °B§’|9F
vei gy  Cosrdedicatet beloexanpl e 14 45 The procedures of Exanple 55 were
repeat éd in the same manner except that the reci pe was changed as indicated
bel ow. noBedreed et hyl ene/ a- ol efl n copol yrrer rubber: 100.0 parts by weight

pol yor ganosi | oxang?l?rB 0 %are;s gg\@égar% |ﬁa type filler: 5.0 parts by

wei ght 50 oY ght zinc flower: 5.0 parts by

wei ght . or gar’i’f"(‘f"'@%'? ﬁl’faé%%‘s ﬁydwgthﬁ by wei ght sul fur: 0.2 part by weigh
0 t

ant i oxi'tant anti oxi dant 200: 1.0 part by

wei ght” Note ,,ﬁgdg@,gﬁ(ﬁﬁ{gro]lx-lgoggﬁswmigmed M tsui Petrochenical 38 EP 0.
314 396 Bl BRGweR sloandARddne 15 The procedures of Exanple 55° wer e

repeated in gfafic PR PRis bewegRt that the recipe was changed as indicated
bel.ow. ;5 ReGuRre o2tdaplbgweigw- ol ef i n copol ymer rubber: 100.0 parts’ by wei ght -
pol.yor ganosiahfokiase MB33.0 p@BbY Jeight Wei ght  10. silica type filler: 1 10.0
parts by \A/elagd'tisqd&{tQWnOpacmdweugmo parts by wei ght synthetic lubricati ng
oil[err]): 60.0 parts by weight zinc flower: 5.0 parts by wei ght organic
peroxide: 5.0 parts by weight 15 sul fur: 0.2 part by weight antioxidant
MB: 3.Q@oparts by weight antioxidant 200: 1.0 part by wei ght 20

25,

30 .-

38

45,
50.

65!

* Note' _
" 1Y Lucant®HC-600 supplied by:Mitsui Petrochemical
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exanpl es are shown in Table 4.
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Claims

1. A heat-resistant rubber composition comprising (A) 100 parts by weight of an ethylene/a-olefin
copolymer or a modified ethylene/a-olefin copolymer formed by graft-copolymerization with at least one
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copolymer or a modified ethylene/a-olefin copolymer formed by graft-copolymerization with at least one
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A heat-resistant rubber composition comprising (A) 100 parté by weight of an ethylene/a-olefin

Claims

1.
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50 ~._._..;-.,.,04]_ | 0. T4 "410 50

§~9~8| 55l Clains 1. A heat-r esi.st apb ora1hae6 Bégnposi ti oH“l“Hul“ mmma‘!l‘loo

parts by weight of an ethyl ene/a-olefin copolyner or -a rodffiled ™
et hyl ene/ a-ol efin copol ymer formed by graft-copol ynerization with at |east
one 42 EPcdinpgdndl s8Bgiedfrom @ unsdturated\sarbo@fic ecidrand mohyddes endebtdrs thareefhand (B)
unsat ur at ed ®al0doA09 parts by iweightzai @ silioh (yde filee whigh baschsere ireatedydth @cflane gampquEy of | )
10 t 0 300 pafemulayy weight of a silica type filler which has been treated
with a silane conmpound of formula: [err] [err] 15 : wherein [err] is a
chl oroafkenyl or chloroal kyl group, and R2 js a |lower alkyl group, or (ii)
a conbination of 10 to 100 parts by wei ghdROf said silane-treated silica
type filler or an untreated silica type fjller and 0.5 to 30 parts by
wei ght of a pol yorganosi | oxane havi ng ap hverage conposition of formula: 20
[err] wherein [err] is a nonoval ent saRUr3te@®or unsaturated hydrocarbon
group,vv’[aerr] is a chloroal kyl or al kenyl proup, a is a nunber from1l to 2.5
and b is a nunber fromO0.01 to 1.2, with Yt he proviso that the sumof a and.
bis from1.8 to 3. 25 2. A conposition d#RBording to claim1, wherein the
et'hyl ene/ a-ol efin copolyner.- (A) has an intrinsic viscosity of 0.5 to 4.0
dl / g asismeasur awerein Rl @cdhiofbaiRényllos Dhiprediky] groud, anf RE @&ngaowar ak@ igroag,cor di ng t o
claim1l1 or cbgiya @mbinatiosiohit tha0aepdny lbe weibist-ob baid silanecimpiod yilinartype diter anarBihtreated
et hyl ene/ a- osilighitype fiiler and 0.%1%i30 parts tyveightsd a SOydrgandsiid:Bne havinglancayeragel @mposition of
conposition toedading to any one of clains 1 to 3 wherein the o
et hyl ene/ a-ol efi n copol ymer rubber (A) contains an unconjugated polyene in
an anoudit cofPeEPeid-agrt o an iodi de value of up to 30. 35 5. A conposition
accarding to any one_ of clai 1 to 4 wherein the nodified .
et hyl ene/ a- ol ef ﬁ'%d??dfgdﬂ?"wf " 'ﬁ'%%@@'ﬂﬁg‘f’dﬁf&g ???e% ﬁ'ﬁgm,gpz?ﬁ Bher
to an ethyl o SFBAR CHANETRR ' A 21 BRAIMTE1C0.)41 6 30™hEp PO Paictght
per . 1_005parts“"by Wel ghst of T Re" et hyl ene/ a-ol efin copolynmer. 40 6. A
conposi T g ﬂ%ﬂ%&’éﬂﬂﬂ abrdidgPtoaim ) SiGiol M%mgfw U&inn'c%ﬁdmle?gﬁ) \Aﬁa@ r%%thﬁ{c
GSHIRRSK b5 _c°1a|m; to erein the

7. “A.rubber b 6.5 .Gl 35 FHobkdreli h dbkifin G35 ,
silane-treated silica typefiller is one that is silane-treated so that the
sil-ane-t et Rcofpbdited td i@l N3P cRinf 2r MR- M8t EAon&-0Bfinl cdpBlymdP R an

wei ght -faasedetfylerelishin Makaatioldf frbr 5o/so%o 9615. A conposition according to any
one of clainms 1 to 7 wherein the silane conmpound is a chl oropropyl -

tri al koxyst | arerabi® composidpassriingto aag oy 6 iclinst DtocByhemincthe bthyléraiarolfid cdpolyfer
wher ei n 't he sibbdr ¢A) coytgias & dricanjugated dolyenart &moainauint dogespardiing to aliadiiengpha oBHT to
specific surdce area of 100 to 300 [err]. 10. A conposition according to
any one¥of clains 1 to 9 wherein the pol yorganosil oxane has a nunber

aver age nt efgprraposifien prRerding tosany onef clams 1515 4 wherein the pgdified othylengfaeaipfin copolymer
si I'i ca- cont alsr‘?f‘?%%:,"ta"l'ﬁé Y SraEpPmeising a ipperper lere/ssplefin coralmenty ap amas ofGre
of clains 1 PdOPERYRYHaLRen{00Re Rvgb of st lengwrplaifereP™e-A) “100 parts by

Wel gtt/ , 4%f 66l nA%grt\]%lsi%cr)]nea/cgﬁrgrl!getfo Iclgim § wherein the monomer is malei¢ anhydride.

' 7. A rubber composition according to any one of claims 1 to 6 whefein the silane-freated silica type filler
is one that is silane-treated so that the silane-ireated silica type filler has a:carbon content of 0.1 to 5%
by weight based on the treated filler. '

8. A composition according to any one of claims 1 to 7 wherein the silane compound is a chloropropyl-
trialkoxysilane. .

9. A composition according to any one of claims 1 to 8 wherein the silica type filler is dry method silica
50 having a BET specific surface area of 100 to 300 m?/g.

. 10. A composition according to any one of claims 1 to 9 wherein the polyorganosiloxane has a number
average molecular weight of 100 to 106,

-66: 11. A surface-treated silica-containing, heaf-resistant rubber composition according to any one of claims 1

' fo 10 comprising as indispensable components, (A) 100 parts by weight of an ethylene/a-olefin

copolymer and (B) 10 to 100 parts by weight of a silica type filler which has been treated with a silane
compound of formula: '



copolyner and (B) 10 to 100 parts by weight of a silica typé fiIIer mhich
has been treated wth a silane conpound of formula: 43 *

[err] [err] [err] [err] 10 whereigp ¢ 8i4396 1 2 chl oroal k yI
group, and [err] is a |lower al kyl group, 12. A heat-resf'" mlu Bﬂfﬁl
canposi tion according to any one of claims 1 to 10 which=*comprtses, sas*

i ndi-spensabl e conponent, (A) 100 parts by weight of an et hylene/a-olefin
copol ymer rubber, (B) 10 to 15. 100 iﬁ?ts by wei ght of a silica type

frller/mhrch has been treated with a sijane conmpound of fornula: [err]'20
[err] [etr] 25 wherein [err] is a chlor aIkenyI or chloroal kyl group, and
R2 is % tower alkyl group, and (C ORS_SQ-GQ parts by weight of a

pol yor ganosi | oxane havi ng an aver age coTposrtron of formula: 30. = [err]
wherein R3 is a nonoval ent saturated or gsaturated hydr ocar bon group,
[err] is;a chloroal kyl or al kenyl groupOR

s a nber from0.01 to 1.2, with the proviso that the sumof a and b i's

from 178,10 3yncah, A, o bryitBsbioh B orUamﬂrgmg ERER &h%s@eﬁr&%lr 6.99 to any one of

claims 1 to 10 conprising, as iIndispensable conponents, parts by wei ght
of. (A amtml hédt-Riis@it bRN @bripoditieh| AddorBing @ XriEénel ATIEMEE PYo 90 hich comprises, as
copol ymer | Zididp6rizaié Edinpdhent, 29SID0 PAR By GRIYBLIN Gn SBYIBILobiih IcopRymBE rubiies abILT0ah ed
carboxyl i c 180 pale bpReightrony ellidady® filed Grhicis hedbBeri thate aith a £iBje cbthpbund dOOrmpEAI t S by
wei ght of a silica type filler, and (C) 0.5 to 30 parts by weight of a o
pol yor ganosi | oxane havi ng an average conposition of fornula: [err] wherein

R3 is a nonoval ent saturated or unsatur g hydr ocar bon group, [err] is a
chl'oroal ky or 45 ~ alkenyl group, aig a nunber from1 to 2.5 and b is a
nunbe®from0.01 to 1.2, with the provrgo that the sumof a and b is from

1.8 3. 14. A nodified pol ysi | oxanglegiitgp® ng, heat-resistant rubber
conposition according to any one of claijms 1 to 10 conprising, as

i ndi spensabl e conponents, (A 100 parts'b wei ght of an ‘et hyl ene/ a- ol 6fin.
50 copol ymer rubber, (B) 10 to 100 s by weight of a silica type

is a nunber from1l to 2.5 and b

frllefsand (©-0.5to0 30 parts by weight of a polyorganesiloxane having an =~

aver age COWpoﬁﬁJré,,Pﬁ |QLc HE h)ﬂoré Jal(yl%ﬁaup. angd R? |smreél|@ pIS a nonoval ent

saturated Qhq ) osld!sipdn B 6P pdrghcithans hElidg anlaaara@e% (ViR &f Yorm@d:
al kenyl group, a is a nu from1l : I's a nunb er fromO0.01 to

1.2, whth t(h‘?.(ﬂi*ﬂ,,@id(éaQb,,L hat the sum of a and b | s froml.8 to 3. 44 EP O
314 396 Bl S * :
wherein R3 isa monovalent saturated or unsaturated hydrocarbon group, R‘ is a chloroalky! or alkenyl
. group, a is a number from 1 to 2.5 and b is a number from 0 01 t0o 1.2, wrth the provrso that the sum of
o aandbrsfrom18t03
g B .
o 13. A modified r‘ubber composition according to any one of claims 1 to 10 comprising, as indispensable
' components, 100 parts by weight of (A) a modified ethylene/a-olefin copolymer formed by graft-
copolymerization - with at least one compound selected from the unsaturated carboxylic acids and
.~ : anhydrides and esters thereof, (B) 10 to 100 parts by weight of a silica type filler, and (C) 0.5 fo 30
_ r\/) . parts by weight of a polyorganosiloxane having an average composition of formula:

(R3)a(R* )bS|0(4— a-by2

o : wherem R? is a monovalent saturated or unsaturated hydrocarbon group, R* is a chioroalky or
45 alkenyl group, a is a number from 1 to 2.6 and b is a number from 0.01 to 1.2, with the proviso that the
- sumofaandbisfrom1.8t0o3. -

14. A modified polysiloxane-containing, heat-resistant rubber composition according to any one of claims 1
. to 10 comprising, as indispensable components, (A) 100 parts by weight of an ethylene/a-olefin
s0  copolymer rubber, (B) 10 to 100 parts by weight of a silica type filler and (C) 0.5 to 30 parts by weight -
of a polyorganosiloxane having an average composition of formula:

- (R3)a(R*)uSi0- 4~y
. 86 wherein R? is a monovalent saturated or unsaturated hydrocarbon group, R* is a chioroalkyl or

alkeny! group, a is & number from 1 to 2.5 and b is a nhumber from 0.01 to 1.2, with the proviso that the
-sum of a and b is from 1.8 to 3.
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15. A curabl e rubber conposition according to any one of clains T to 10

conprising (A) 100 parts by wei ght of an ethyl ene/a-olefi
m)di fied ethylene/a-ol efin copol ymegp dmmgaegBily graft- Coémﬂmmll@ﬂﬂi"mt h
~|'east -one conpound sel ected fromthe unsaturated carboxylic aci
anhydrrdes and esters thereof, (B) (1) 10 to 100 parts by weight of a
sil'ica typé- fiqurable rohber pompasitigpeaseprding to any tope at elaimeyl ttp 16, caprisive (MOWP PatrILY f
fo_r mul a: [er 'n]argi!(pf PR ,e;hyle eénrqlﬁﬁn copolymer or a modified ethylene/a-olefin copolymer fo r|l|b graft-
wherein ferr ];oqobrmaﬂzemr' Bt A, preprompRYng I9FRY (o) (B%, ynsaluratpd earhoxy iy aF'
al kyl group, %W?’ﬁ‘ﬁt@?ﬂ)b‘?mf@"?ﬂ‘ﬁ o) r?@sﬂ‘ﬁa%?ﬁ'f?fwﬂf" Eaawae"
si | ane- freat E?Ptesdi"Y'tf‘@é 9 5amaottd AfBY¥ an untreated silica type filler and
0.5 t0.30 parts by weight of a pol yorganosil oxane having an average
conposition of 20. - formula: [err] whereig [err] is a nonoval ent
saturated or unsaturated hydrocarbon gro [err] is a chloroal kyl- or 25
al kenyl ,,group, a is a nunber from1l to 2. and bis a nunber from0.01 to
1.2, with the proviso that the sum ofu§1a g 5 2s from1l.8 to 3, (C) 0.1 to
10 parts by weight of a sul phur conpo ~ORri ng agent, and 0.1 to 20
parts by weight of a curing pronoter, per|100 parts by weight of (A) or .
3x[err] to'5 x 10-2 nolar parts of an org§ﬁ2c oxi de as curing agent and 1x -
[err] te.[err] nolar parts of a curing asSistant per 100 parts by wei ght of
(A). 30 PatentansprUche 1. Hitzebestandi ge Gunmm zusamenset zung, unfassend
(A) 100 Gewi chtwhekein| R is msoaxm rehiproalicl @pymarddids 3/fawer alkgdieaupei n
modi fi zi ert eS8 @ nambinate. %éﬁ forfo by weight of said gilapectrpated siligsrtyrefllerorran iniraatedyn
mt 35: rrF'FFdélﬂleé'P%’ apq Qrafo 30aM Ryarpraht ‘ﬁél?P'V?!%ﬂmW’?aﬂP had'f‘%a’hﬂ@@%?/\iﬂ'ﬂpf’s“?%f’f
aus ung®sat t ¥ Car bonsauren und deren Anhydride und Ester, und (B) (i)
10 kis 100 Ga:%&lz} $&e| |l e el nes Fallstoffes vom T Typ Silica der mt einer '
Si l-anver bi nd B Eatifel | 40. R t1 R 45ROR2 behandelt wurde, worin R el ne

Chl oral konyl - %@I %l a;t&%!ra%np%qlﬁ tpoe g‘eﬁ#\g%ratg@q %ﬁ)btpj glvg% g&lgoa!kyl or
Akyl Orgppe b GhHSmA RS 0A b1 i

di eses Silang t,@,ﬂ,,@ )8 to 3, toffes vom Typus Silicao er ern
unbehandel te(cﬂﬁh"t&!“rdﬁﬁrt% by Q&bﬂﬁ%&lpﬁhr'doﬁﬁouﬁd@ds Qrify LYok, 3 0FRYbEFS bPWbigRofa
ei nes Pol yor g@ing poheien pr 1H0parkl Byoweitit SRR Bikilotd ioBNE102MABFRAS 61t 4 LbRgniE ide
Formel ( R3) aeféyikdtagettdend yB—0b 1x10~! radkdr PpartsSdf a ciing bsbisnt pai 100 paitsWyeweighDer (A).
gesattigte oder ungesattigte Kohl enwasser st of f gruppe ist, R4 eine

Chl or al ky|ratentimspridcheeny| gr uppe i st, a eine Zahl von 1 bis 2.5 und b eine
Zahl 'von 0.01 bis 1.2 ist, mt der Bedingung, dass die-Summe von a und b
von 1.8 bik Bitjebestindige Gummizusammensetzung, @migssend| (). 102ySerrightsteie einem fthylemeaQlofin -
Anspruch 1, ®erdymersassiereinynogdififietteEtyipna-OlsfinConstymer Ays durghcPiopieppelymetissiontrait -
von 0.5%bi s mindesians iney;¥erpindung gphildgharird] dlip apsgewahlidst aus ungpefitigtop Cagponsiuren und
Zusanmmenset z ﬂ%" sdg unch &5 l*"ut’,"l'ij (f) Bty bin 100, Fepichitsiglinoinms fitatpeatart Eyn Hica der
Copol yrrer ei it "é’PYP’Q'"d‘B'Q der Forpglef i n Mbl ver haltnis von 50/ 50 bis 95/5

hat. ‘4. Vernetzbare Zusamenset zung gemass el nem der AnsprlUche 1 bis 3,

wor i n d%r Et hyl en/ a- O efi n Copol yner GunmiQORPA) ei n ni cht konj ugi ertes

Pol yee’ T'h einer Menge enthalt, die elner Jodzahl von bis zu 30 entspricht.

R‘Ti-on2 '

“ | OR?

behandelt wurde, worin R' eine Chloralkenyl- oder Chloralkylgruppe bedeutet und R2? eine niedere

Alkylgruppe ist, oder (i) eine Kombination von 10 bis 100 Gewichisteilen dieses Silan behandelten

50 Flilistoffes vom Typus Silica oder ein unbshandeiter Fllistoff vom Typus Silica und 0.5 bis 30
: Gewichtsteilen eines Polyorganosifoxans das eine durchschnittliche Zusammensetzung der Formel

(R®)a(R*)6Si04-a-byz
55:  aufweist, worin R® eine einwertige, geséttigte oder ungesittigte Kohlenwasserstoffgruppe ist, R* eine

Chioralkyl- oder Alkenylgruppe ist; a sine Zah! von 1 bis 2.5 und b eine Zah! von 0.01 bis 1.2 ist, mit
der Bedingung, dass die Summe von a und b von 1.8 bis 3 ist.



10 5. Zusarrrrensetzung gemass el nem der AnsprUche 1 bi S—4WOF i n das

nodi fizierte Ethylen/a-Oefin Copolymer ein solches Ist, “‘
Pfropf pol yneri si erung el nes Monorgp ¢ 3fd'd9es Et hyi en/ a- “‘M
erhaltén wird, in einer Menge von 0.1 bis 10 Gew chtste qara 160 s *
Gewi chtsteil e des Ethylen/a-Ad efin Copol yners. 15 6. Zusarrrrensetzung genass
Anspr uch2.5, Zugamiensaiaisg ddvnéssrdnspivel biwosn dasdahylep/dCiedin Cepolymgr (ADeinenBrenzviskositét
Zusannensetvzmhgb'\géﬂw!!s geinersen id ekalnisgh 13 Raufweidti s 6, worin der Silan
behandette FU I stoff vom Typ Silica ein solcher ist, der derart Silan

behandel $- jZypammppnsetzupg gergisp Ansomich 4 rrden 2. é'°F"UF’?ss¥‘b\f'q'"°rRi?ﬁ"2‘?5’P°'Vm°f'Py'pEtSf'?"(“ca
ei hen ohl &‘?PW@’@ﬁQ!StV%?ﬂ’FOG"@l%@l@t 5 Gew. % bezogen auf den behandel ten

g Lo gt S e s o B B

trial koxysi °§‘ﬁy’j“$ ’G“""i‘%‘ o AreLniaYee 78 “8" R d%° HsBIPNRL™ bis
8, vvorézn dér' kP sfoff vom Typus Silica ein Trockenprozess SI lica ist, das
ei ne BETg S Bagindrmensdifind™y ﬁés M&“Anl&@chg' £ pis O vJZS% dad Abdifizefe” Ethylen/a-Olefin

Zusammnsetdoﬁaﬁna%m&n & ife s rcn ofrrdRsiskurid] emed Mokers ARSI Ethylen/a-Olefin
Pol yor ganosgopélyrid? ePraflon™Ma cﬁlwb.aér rmge von 68 \WisCTU GaadhseRén prb abo \GaRicBlielies 106
hat . 11. OryAaiOntnbepum@del te Silica enthaftende, hitzebestandi ge Gunmi

Zusamenset zung gem-ss ei nem der Ansprtiche 1 bis 10, unfassend al s
unabkomb. Guweanifanstiuegyantss AvkprudiOf) wabvdias IMosdngr Maleiabdussantiztidayisten/ a- A ef i n
Copol ynmers und (B) 10 bis 100 Gewi chtsteile eines FU I stoffes vom Typ
Silica dé&r Gummi ZBsammenseiznegr geBidEaeineny dar dsprlighel & bis Bowerin| deChli2n Yghandette Fﬂllstoff
~~~~~~~ R4 1 vORZyor3tical gin |selehen ist: der derpricRilan bebandalt [ R4 dessidler $iiah dehandelie &n

oder @hl or R \dillgn PR KollenstofigpaliRyone . hebinP Qe bezeden it peve babiardat e‘f”"sﬁfQ

Hi t zebest ~ r?tﬁ""g'ét Gunmi Zusarrrrensetzung gem-ss el nem der AnsprUche 1 bis 10,

£l 't on B aﬂrw"as;yaw Bl Riore 95 s v YRR o e

FUI [ st{)ffes v8’|‘?§s Vdlis Silica der nit einer Silan Verbindung der Fornel $5

G W éﬁggﬁ‘;’b‘%‘fﬁ 42%:@%166 W 19 Fu.,ﬁofpsgﬁ%%...mﬂe

ni edere Al Ky gruppe | st s 30 GeW|c tstel e eines

Pol yor gawszubm&dmg( Shi36 binblH rdsmﬁ&aéﬁetﬂ bi€ B Sibriel daAPIRRARRIsAoBHeiRl Molokuiir e
(R3) aGfd ) fewichtézeBronrit e%v&ﬁowrshas 28 eine sinwertige, gesittigte oder
ungesattigte Kohl enwasserstof fgruppe ist, R4 elne Chloral kyl - oder

Al keny| gnupieriicien béhasdehe Siicehdnthaftandel hﬂe&sﬁn&gmadmbi'msm&aé\iunggmé&s Giberbi S
1.2 | et,  mder daspriBedil ibiputdy pmtdssed dis endblmmliche Korapanerdenh (A) N0 HieBichisteilePines t .
20 - 13 ModiHttylenierQledin GapaiimeZumd iMeidist 100.Ggwigssteile Sines Fdlistofied apm Amis Bifidacdeemit bi s
10, unf asseingr Silarverbindung der Formel  ynabk6nml i che Konponent en, 100

GeW| chtstel le (A) eines nodifizierten Ethylen/w A efin Copolyners -

ORz

LN T-onz

behandelt wurde, worin R! eine Chloralkenylgruppe oder Chloralkylgruppe ist, und R eine niedere
Alkylgruppe bedeutet.

i2. Hitzebestédndige Gummi Zusammensetzung geméss einem der Anspriiche 1 bis 10, umfassend als

's0 . unabkdmmliche Komponente, (A) 100 Gewichtsteile eines Ethylen/a-Olefin Copolymer Gummis, (B) 10
bis 100 Gewichisteile eines Flillstoffes vom Typus Silica der mit einer Silan Verbindung der Formel

56



das dur ch Pf r opf copol ynsri sat i on nit nindestens el ner Verhindun ebi | det
wird, die ausgewahlt ist aus ungesattigten Carbonsguren und deren Anhydri

g Earey (2,10 0 Jon e et cemostaspoms 1oL o ) QNERD Hmnngﬂ‘

durchschnittliche Zusammenset zung der Fornel: * (R3)a( R4 )bSitQ(4- a-
hat, worin R3 eine einwertige, gestfti gtedﬁier ungesattigte

Kohl enwasser st of f gruppe ist, R4 eine 30 Chl or al kyl gruppe oder eine

Al kenyl.gruppe ist, a ist eine Zahl von 1 bis 2.5 und b eine Zahl von 0.01
bis 1.2 ist, mt der Bedingung, dass diRgt. von a und b von 1.8 bis 3
ist. - %14, Mdifizierte Polysiloxan enthdltende, hitzebest~ndige Gunm

Zusamenset zung gemass el nem der AnsprOchg 1 bis 10, unfassend als
unabk6émmi i che Konponenten, (A) 100 Gewi chigreeil e ei nes 36;

Et hyl'en/ a-d efin Copol yner Gurrm S, (B) 10 bis 100 Gew chtstel | e eines

Fal-| st Otf fes éﬁ%a‘éﬁ’ e.SwlanCﬁ cg Ikeg if Bie odgnO Gl L(?étl ﬁdeﬁtz}ﬁﬁ isdere
Pol yor gahosi g nd ) %s% J’ aizﬁgx .temum &hn BBJEE'
(R3) (R4 )bSi ae urig der Formel: , vvorl n R3 el ne einwertige, -
gestftigte oder ungeslttigte Kohl enwasser stof fgruppe istj R4 eine

Chloral kyl - gehr*8idgQ)}.0r uppe ist, a eine Zahl von 1 bis 2.5 und. b ei ne
Zahl vos 0.01 bis 1.2 ist, mt der Bedingung, dass die Sunme von a und b
von-1.8 bis @orine. einé&mw&lﬁga vesitigib oba rvageSittigle Kahithaasa@sistighuppeist, BE Bing Shigralikydm
der Anspr uchedei Alikesylghippe Usif @ sive 7dhl (vo) 1189 2Gawid dheise Eatil rore 008 Dis 1.2 ist, mit der

Et hyl en/ a- O Bédingur@ogiask gieStrome denra widdevan B #isBiigti ert en Ethylen/a-QAefin _
Copol ynmers das durch Pf raglﬁcopol ynerisation mt m ndestens ei ner Verbi ndung
gebi | de®® \EP-r U°d'f€H°€° pramensetzung  gemgsry sigerp tqegtﬁmpr@av HoAi§ 9 armfagsend s en
Anhwl de ungpa r;gngentep 109 (PepichistqilsJAlgings Mpdifizigrep @th_ylen/q-oamh &gpolymers

gg-l I ggOf f es ﬁrﬂﬂ g:then Carlgonsﬁuren u"ﬁﬁ dwe;:%qAnhyd:I erllx:g@sl Q{%ﬂéﬁh 'r htstel %'I;t l%b
314 -396_p13. Folistoffes vom Typus Silicg ugd, 1‘;21 pis 2P ‘H’Hﬁ?“’l"’ i‘ﬁ‘_‘l PrIRER AR KT G,

worin. KL ei ndurﬁfhg'rﬂ%ﬁhﬁZ"saf"mensatzung 51 or a?kyl gruppe bedeutet, und R2 eine
ni-edere Al kyh:g,r(ﬂqgggol St oder (ii) eine Konbination von 10 bis 100
Gewi chtsteilen’di 8se5*&% an behandel ten FFU | stoffes vom Typus Silica oder

ei-n Unbehandﬁ‘étt #orinFRI bind Qnfverigy ob Sick | Agos koRlertWaSserdrgrapHe Cibl T Sdide
eines Pgl yor Clﬂé}ﬁlﬁw%@ﬁaﬂﬁer o Alk6HyRIRIpEB T & RESY Zahl viok 1 Bis 216SATTBRIAS ZEKT UhD .ol s
For mel - 5: ( R3).2(sRéit)deBédindungidasHdie Sahihe\Rinstund BRsd 118 Bidaet.ne ei nwerti.ge,
gesatti g_'_,t e oder ungesattigte Kohl enwasserstof fgruppe ist, R4 oine.

Chl or al kyl14. HodiizieAb [PelysiloxanUgppheitends, hit@bestindige &inm BusatbmisstzihgSgemiss binem der
Zahl von. 0. OAnspilishel 1 2bis 90, umfagseridoals unalgkémmiBihdi Kegypppnteday 109 cGeBichtateilev einesa
und b van 1. @hﬂﬁf!éu-gleiﬂs@wo'(/@f Gummis) (B 1D0isCHOR) Geiwichiplellel ainogjFiikstoffex: Yo Typus Silica
Ver bi ndung atnst Gk A tois 30y Seichistile gines Crivpragnasiioxans dagpipe, dyrehephnitiehe Fugammenset-
Ver net. zungsb%@ﬁ?’é:ﬁﬁ‘i‘q' gers pro 100 Gewichtstelle von (A) odor 3x10 + bis

ox10-2 Mlteile dines organischen Oxides als Venetzungsmttel, und 1x10-4

bis 1x10-1 Mﬂ)e %O(EFT'n?r Ver net zungshil fe pro 100 Gow chtstel e von (A).

Compronai (-] egﬁ e e R o o
l&&% d?e ol vifa mﬁiﬁf par

d'*un copolyn&;g yneri sation ‘par
207 gr ef f age avoc au noi ns un conpose ChO|SI dans | e groupo forme par

| es’ aci dessCosrhibubl GRS Zubiithdrbddiing béinasa BIAYH 'dod Rfspiithel £8is QB! Ghtdssblfd @F $00
aci des, et (Bdwidhtstoilsl8indOERyIshROIBAT Gop&Fmd$odeP bifkss RbdiitiSrien Ethylen/a-Olefin Copolymers

: das durch Pfropfcopolymerisation mit mindestens siner Verbindung gebildet wird, die ausgew&hlt ist,
aus ungesittigten Carbonsduren und deren Anhydride und Ester und (B) (i) 10 bis 100 Gewichtsteile
eines Flllstoffes vom Typus Silica der mit einer Silan Verbindung der Formel

50

. o | IOR’
X | 55: -T-OH’
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charge du type silice, traiteo avec un conpose sil ane ‘de fornu

O Rl - Si- OR2 OR2 30 dans |aquelle RL designe un grof l“lm “ﬂ’mﬁ“ﬁt&“"
ou chl or oal kyle, et R2 d4signe ugpyfid@s@ikyl e inferied

conbi nai son de 10 a 100 parties en poids de ladite charge du type silice,
traitee avec une 35 silane ou une charge du type silice, non traitee et
de 0,5 a 306eHaadelti vasdee worfmoRainad Chioralgamlyly odey cFhipsaikylgruppre betputett ueh @ e eaTpedse i on
noyenne de Akglgmpgedist, odRB )@ (i) KeBbingtion oyon 3 RisIQP SBevighistellen dliepss 2la ib dq}?p

gr oupe, hydFélistefidsovam FpusySilicaneder siat unbehapdelternEMistoff gom Tapyse Silics n'é‘du

chl ordal ky [Gewighisteila|elppe,aixogagastioxans, dag eing, HUfﬁtﬁ?hﬂ%chaé"%maeﬁsegufytdeb"%@ u
nombré de 0,01 & 1,2, sous reserve quo |a somre de a et de b soit de 1,8 &

3. 2 ConpodiifiSiQuteae | a revend| cation 1, dans | aquel le I e copol ymbre (A)
dt hyl bne/ a- oleflne une

nesur ee da E‘ T%{g °"(¥ §'5°’@es ':?h gﬁ’ nfe 5&1 {A%ﬂ n%rk %&Sﬁ %931%5&'&9 X

ou 2, dans ?,3( iy ks Ot A e

dt hyl Bhe a- ,L ""g uen ,Q: 0. bls amahsttéueem oo
‘une que \g @f ev'; Ys‘im FaF+ Dbis 6,362 MohEIeConed drRniSchen OxiBesls

COI00| ymbr e viginbi¥ingsHaittét - b idd%‘b 1@0%héﬂélbmb\-nvm:)dﬁusmnmﬁ6 100 GbMgHSeilo¥n LN -

gquantite c Arespondant a un indice de iode allant jusqu' a 30. 5.

Conposgtlon soI on | "uns quel conque des revendications 1 a 4, dans laquelle -
| e copol geviehdicationy | bne/ a- 55 ol efine est obtenu par copol ynerisation

par greffage d'un mononbre sur - un copolymere 6thyl bne/a- olefine, on un
quant i t e1.deofpdsitidn décapaictioue Bsigantida caleprocampledant (109 pastiop an mﬂsdisuncfepowmé'
copol ynbr e rééthylkneeiaiéfiod e idive copgymere gtfwyidne/spiéfimomodiiis formé par copolymérisationpar
1111121 11Defiage avpg e mains un composé Shoig dars, lepgrevRe; Bimés d?F peldes SHOAYTIGUER | on -
5, daps | adpsairee lescanhyshigemoptdosoesters dey jdpgy ot Hﬂ{géf’%] u‘é 190 PRI IESHAE S Ble
caout chouc B9 tyPe sifice: (ﬁ’ﬁ'@P@b‘??d’ﬂ@'H BORIPIPTYPi'ons 1 © 6, dans laquelle

ia charge du type silice, traitee par une silane, est traiteo par une

silane de telle nmaniere quo ceote charg une 5 teneur en carbone de
0,1.a%%.en poi ds cal cul ee sur le p0|ds J§2|a charge. traitne. 8.
Conposition selon |'une quel conque hcations 1 a 7j dans |aquelle
| e conposd silane est un chloroprop tr silane. 10 9. Conposition
solon | "une des revendi cations 8, éyszlaquelle | a charge du type
S|I|cgoest une silice, preparee par un cede par voie seche, ayant une

surface spdcifl que BET de 100 a 300 n2/g. 10. Conposition solon |'une _
quel conque ddﬁbslaﬁ&veend désitiné @A Yrolipelctoroatbaings bachimdakgie] @ mdéymegwrmmpb akpine a
un poi ds nuhérul, ai re noyen en nonbre de 100 a 106.  15: 11.° Conposition de
caout chouc dudiiuaé asthbirmisbrade Had QN parties et peidende latlite Ickargsi duj tyre, siligy: deitéepugsi unan -
traitesrent sianhesuuhadeige sielyons shice.no taittel ot dn@did 3¢ parties @) ppids un folyaeganpsilgxang
conprenant ayant teentomgeritiop mayanne defarmuleridi spensabl e, (A) 100 parties en polds
d' un copol ynbre 6t hyl bne/ a-ol 6fine et (B) de 10 A 100 parties en poids

d' une char gB)dS{Hvea-v21 i ce, ayant ete traitee avec un conposWsil ane de

for mi'/? 20da%q53|“e R3 Scléslgneqxz?)\zgr%:\;ze hydrocarboné monovalent, saturé ou insaturé, R* désigne un

groupe chloroalkyle ou chlorcalcényle, a est un nombre de 1 32,5 et b est un nombre de 0,01 2 1,2,
sous réserve que la-somme de a et de b soit de 1,82 3. :

2. Composition selon la revendication 1, dans laquelle le copolymére (A) éthyléne/a-oléfme a une viscosité
4 - intrinsdque de 0,5 & 4,0 di/g, mesurée dans la décaline 2 135°C.

3. Composition selon la revendication 1 ou'2, dans laquelle le copolymére éthylene/a-oléfine a un rapport
molaire éthyléne/a-oléfine de 50/50 & 95/5.

s0 4. Composition durcissable selon I'une quelconque des revendications 1 & 3, dans laquelle le caoutchouc_
copolymere éthylénela-oléfme (A) contient un poly&ne non conjugué en une quantité correspondant &
un indice de iode allant jusqu'a 30.

_ 5. Compos:tlon selon I'une quelconque des revendications 1 & 4, dans laquelle le copolymere éthyléns/a-.

55 oléfine est obtenu par copolymérisation par greffage d'un monomére sur un copolymére éthyléne/a-

' oléfine, en un quantitd de 0,1 & 10 parties en poids pour 100 parties en ponds de copolymére
éthyléne/a-oléfine.



dans | aquel l e ‘Rl designe un groupe chloroal cenyle ou chloroalkyle, et R2
d~si gne un groupe al kyle 30 inferieur. 12. Conposition

resistant A la chal eur, salon |'ungpQyihaoggwe des revend“im'fmInm MH“‘
conprenant en tant quo conposant indi spensable (A) 100 parties

d' un copol ynbre- At hyl bnefa-ol efine et (B) de 10 100 parties en poI ds '
d'-une charsgeCQmPOSlW'esebl\ Jaj revendigations5, dang laauelie fegeongrpire esé;anhydr-denmalémﬂpose si | ane

de fornul e: ERZ Rl - Si - ORZ 40 bR2 dans Iaquel |l e RL designe un groupe
chl ogoal cdnybemresitionffesiapuichryg %‘°“ét‘"°F82‘°'S‘Z!‘§P reMandigatinnp d 2§, |@pnsdaqyglie la charge

| nf erredr, Cg%‘a%%é'mi%%‘h%’%@ o ﬁ?ﬂ‘%ﬁ%@%’%@zﬁ* Y&L‘?ﬁiﬂ‘i“m

| | d )
e b onde GRS s%la%yun%ucggﬁmﬁ%gguagv SR 197 150 gy SRS L0l SRS
et b est un no &eég @ﬁ A 1,2, sous reserve quo la somme de a et de b

soi t de,l,g8 @orgbosﬁﬁ’\%elo“}une%méidfchtﬁns 1§ sCan! laglefd fa cRINGH & oo siilRL B4t uhe YRS,
quel conque dg@pahdd\HRNGH FreHsIOR vole sécﬂ@ayaﬁﬂlﬁ%ﬁﬁ@&ﬁpéca e BB lio $H4Q F00FRQSant
i.ndi spensable (A) 100 parties en poids d un copol ynbre dthyl bne/ a-ol Wi ne
modi fi 6 f aenonyEitichQdh Vil lqusiéthueiep iver@icBichs0R 9,504AC1aqudlioT® bdlfordaRosileXaRRCuh
choi si dans. padsgucidcqiairelnooyan erpaimbleats 18Ck defs car boxyl i ques i nsatur~s, leurs .
anhydrisdes et |eurs esters, (B) de 10 h 100 parties en poids 49 - EP 0 314
396 B]_ 11. Composition de caput¢houc résistant a1id ¢Halleur] tonteharit de la silice, ayant subi un traitement de

. % ~~~~~surface, selon-fune—quelconq@ dps reypndSations (ine 18heanepeenant anyjaat gue| ¢avelituapt:
(C) de 0, 5 alndigpepsgble, (85109 pajiips %Pwsm"gapwég%mn%ﬁaﬁm oh {2 ¥ 104100 parties
conposi tion mﬂpﬁ@nﬂ@a@gﬂmn@mh@p&mf@ A5eRe) EpciunLompese silang dlormulatiiel | e R3
desi gne?"Un groupe hydrocarbone nonoval ent, sature ou insatur6, R4 designe
un groupe chloroal kyl e ou. al cenyle, a est g@ nonbre de 1 a 2,5 et b est un
nonbre de 0,01 a 1,2, sous reserve que |lafSomme de a et de b solt de 1,8 a
3. 10 14. Conposition de caoutchouc repi anb & | a chal eur, contenant un
pol ysi Izgxane nmodi fi 6, selon |'une quelcomjue~des revendl cations 1 & 10,
conprenant en tant -que conposant i ndispen agl e (A 100 parties en polds
d' un caout chouc copol ynbre 6t hyl rne/ a- ol #Riie, (B) de 10 a 100 parties. en
pol ds d'une charge de type siilce et (C) de 0,5 a 30 parties en poids d' un.
pol yor ganosi 4ax daGelid Fadésighacun” gréupd RMGiokltdnile B0 LAIBAkylet BORTA3ignd \un grolisty aifylee:
75 (R3)®m( R4)Iidk.4- bY2 dans |aquell e R3 designe un groupe hydrocarbons
monoval ent, satur6 ou insaturd, R4 d~signe un : groupe chloroal kyl e ou
al-cényl e, 12, eatpositionisndapdchdac Bsigtar 29a elialor, egion ne nuakionaeie dles Byé@ndiicAiods P 18.0us
20..... .. resersoopgpnent| en taotnaee demposentt igdispenssblp t(AA00L perties 3n pbids OBwp Gopolymere de
caout chouc détming/sléfine, et §3)de A0 B '10heartipa e e@wcm@e@basgerwhewm B At traitdg ayeg,
conpr e- ”nant“%?&)ﬂpﬁoi'@al"ﬂ%u"én poi ds d'un copol ynere 6t hyl bne/ a-ol dfi ne ou

d"un copol ynbre kt hyl bne/ k- ol dfi ne nodifie,, fornt par copol ym-risation par
gref fage’ avec au noi ns un conpose choi si ?&s | e 258. groupe -forme par
des aci des carboxyliques insatur6s, | EL{I’S nhydr| des et leurs esters, (B)
(i) de 10 a Si - OR2 R
R2
dans laquelle R' désigne un groupe ‘chioroalcényle ou chloroalkyle, et R2 désigne un groupe alkyle
45 inférieur,
ot (C) de 0,5 & 30 parties en poids d'un polyorganosiloxane ayant une .composition moyenne .de
formule :

._ (R3)a(R* )pSiO4-a~ny2

50 b .

dans laquelle R® désigne un groupe hydrocarboné monovalent, saturé ou insaturé, R* désigne un
groupe chloroalkyle ou alcényle a est un nombre de 1 2 2,5 et b est un nombre de 0,01 & 1,2, sous
réserve que la somme de a et de b soit de 1,82 3.

" .s6: 13. Composition de caoutchouc modmé, selon {'une quelconque des revendications 1 & 10, comprenant, en
' tant que composant indispensable (A) 100 parties en poids d'un copolymére éthyléne/a-oléfine modifié
-formé par copolymérisation par greffage avec au moins un composé choisi dans le groupe formé par

les acides carboxyliques msaturés, leurs anhydrides et leurs esters, (B) de 10 é 100 pames en poids

49



100 parties en poids d une charge de type silice qui a 6T6 trait6e avec un
conpos6 silane de fornule: OR2 30 . _ i
Si - CRZ OR2 35 dans. |aquegp® 31iR3ge®igne un groupe H“” N"“Mlllelllmd
chl oroal’kyle, et R2 d~signe un groupe alkyle inf6rieur, ou*(i¢) wne s =
combi nai.son de 10 a 100 parties en poids d'une charge du type silice,
traitee avdoneuchergsidudyre sige.ustdClcdecl.fd 3 watigpen edidsi €un petyAropnogiorace agant yee 0, 5
a. 30 -par.t i esnpositiqpanctennd'daferpdé yor ganosi | oxane ayant une conposi tion nmoyenne
de formule: (R3)(R4 )bSi Cc4- bY2 dans |aquelle R3 designe un groupe
.h%'ldrbgalrgllzolﬂ’s"amn%?m-lawplt, ‘Wature ou insature, R4 designe un- groupe :
chl oréalkyl e ou al cenyle, a est u ' '
0,01 a 1, pdnedsuelectt el ?&@"B@BV‘P%Q'? o5 %-g'-"a oo Rl %iQdé%S%esde- :
C) de 0 19®uPErLhis: W'%gu |He€ la. gst go bée 225 ¢ bestunnot?tlb% e 0,012 1,2, Sou ’
(O de 0, Fﬁef" 9 a%gl e L I LDADOSE™sTuUf Teen tant qu' agent de
dur ci ssemeffts e e Ye harties en poids d un pronoteur de o
du.:’. Cl %5 SIIE Rbmbsdtdbn 49 LaRtnbucCrsibtbht F%O‘adéﬁalggﬁ. EdMenst! uHd SoRSibling nibdii¥ 1di0R 1R T 1 es
ol ai res dqﬁ-ﬂ:of?&%%s QLVARINaHIAS 1€8 10 2E0mpfidart BR thnt Ge @bthidsént RidRpénsdtle (Ae 100
X10-4 a x| pllsel dPpdidsCPunTBoRER0BS cpolyedi skeyiensla-OishnB, )46 1D 100 pafies’en polds
d.u__I‘.CI SS eMe giyndd Héfge 1daOtyasiiice &5 (B e[ 18 8 B0 @ertiés"9n pdid3 dim polyorganosiioxane ayant une

: 7 5&nposition_ moyenne répondant 2 la formule :
% _
(R®)«(R*),SiO-a-by2

dans laquelle R® désigne un groupe hydrocarboné monovalent, saturé oh insaturé, R* désigne un
. groupe chloroalkyle ou aicényle, a est un nombre de 1 4 25 ot b est un nombre de 0,01 & 1,2, sous
20 réserve que la somme de a et de b soit de 1,8 a3.

""48. Composition de caoutchouc durcissable, selon I'une quelconque des revendications 1 3 10, compre-
i nant (A) 100 parties en-poids d'un copolymére éthyléne/a-oléfine ou d'un. copolymére- éthyléne/a-
oléfine modifié, formé par copolymérisation par greffage avec au moins un composé choisi' dans le
- . 25 .} groupe formé par des acides carboxyliques insaturés, leurs anhydrides et leurs esters, (B) (i) de 102
' . 100 parties en poids d'une charge de type silice qui a ét6 traitée avec un composé silane de formule :

. o ?RZ
o | - R! - 8i - OR?
; ORZ
35 ' dané. |aqﬁelle:.R? désigne u.n groupe. chloroélcényle_ ou chloroaikyle. st R2 désigne un' groupe alkyle

inférieur, _

ou (ji) une combinaison de 10 & 100 parties en poids d'une charge du type silice, traitée avec une
silane ou une charge du type silice non traitée et de 0,5 2 30 parties en poids d'un polyorganosiloxane
-ayant une composition moyenne de formule : .

(RO)a(R")bS100- o byz

. dans laquelle R® désigne un groupe.hydrocarboné monovalent, saturé ou insaturé, R* désigne un
- groupe chloroalkyle ou alcényle, a est un nombre de 1 & 2,5 et b est un nombre de 0,01 & 1,2, sous
45 réserve que la somme de a et de b soit de 1,8 2 3,
" (C)de 0,1 & 10 parties en poids d'un composé soufré en tant qu'agent de durcissement, ot de0,1220
parties en poids d'un promoteur de durcissement pour 100 parties en poids de {A) ou de 3x10~* &
5x10~2 parties molaires d'un oxyde organique en tant qu'agent de durcissement et de 1x10™* & 1x10™!
. parties molaires d'un aide ou d'un auxiliaire de durcissement pour 100 parties en poids de (A).
50
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