16 May 2006 1 VULCANI ZED SCOLI D RUBBER Fi el d of the Invention The present
invention relates to vul canized solid rubber, which is superiojgifvidode
. oo . > : y
| ong-term conpressi ve permanent strain; 6 sealing efficiency;
| owtenperature characteristics; fatigueqdurability; processability such as

kneadabi lity, extrudability and shape-retaining rty, and its
appearance. The "solid rubber"Vﬁiﬁﬁ§$F§§bgPEh§vﬁﬁégg stantially no cell,
and it is different fromcellular rubber or sponge. 12 Background of the

I nventi on Most of vul cani zed solid rubber used for applications such as a
car have been produced by vul cani zing ethyl ene- a -olefin-non- conjugated
di ene copol yne¥eldibpertBapérvenrtionits heat resistance, weather

resi stance, process-ability and cost. However, such vul cani zed solid
rubber cannot sati s¥he phre sed tf ohvawi hon redaiteesneo tvel livecdrddy s ot qdirash 07
vul cani zed solid rubber. A problem such that a sound such as engi ne sound,

wi nd- cut ti ng wioletd igraipekr Tnoi s iagyd] 6gake A compIe sfidd pESmAABRE st ih A
room during high-speed run of a car, and a problem of rain-I|eaking depend

| argely ugon §&iliirﬂ% ¥ { A SBAEL 1w Ao vl Y A r ET &8 , Ffhique

vul cani zed solid rubber having nuch noré superior sealing efficiency

been desi red-df@éﬂifﬁé%{)géoce%ta%&iﬁ.l %ﬁg a%%cfe&l@%iffﬁ%i%gt%ﬂ(ﬁlﬁiniatéf

wi ndow seal ing 16 My 2 mteria an engl ne nou are use
conpressed c { td _ : I f time, and therefore,. .vulcani zed
solid rubber ﬂavél ng? i%%%%%n%r‘%g@%gt}gérar#aﬁn S AREGH R nedif desscfrﬁr]ecﬁ.
The conpressiy erjmanent strain gan be inpraoved by usin such an. . .
et hyl ene- a -mfebet$ - ﬁ‘b%@‘t%rﬁ‘lfg%ﬁreg‘ad{% %‘@ﬁ)ﬁifﬁb’re}&%" rrlfgtfeerlu%a\ﬁ‘?fb it gyh
Mooney Vi scosjty. as bl end of . 100 parts by wei ght of the ethylene- a
-olefin-non-é%ﬁgﬁﬁﬁﬁaﬁ %F%mece%%ﬁ%?gnﬁ?bpﬁ%bﬁF aRARg6-parts by wei ght of an
extender oil exceeds 100 of Money viscosity(M1.4 (121it)) . However,
vul cani zed solid rubber obtained using such an ethylene- a
-ol efi n-non-conj ugated  di ene copol yner rubber has problenms of poor
kneadabi L¢t y Backgrnund iofh ©ie cBrvemtde@r egati on | unps, surface roughening
and edge cutting of extrusion nolded products, and surf ace roughening of
di e nol ded product HosRuefhmricanizesl s apbdiramiberhased fiomapptiaatioas such
wi ndows can be opened and shut snoothly in a w de tenperature range of
as a car have been produced by vulcanizing ethylene- «
~olefin-non- conjugated diene copolymer rubber superior in its
heat resistance, weather resistance, processability and cost.
However, such vulcanized solid rubber cannot satisfy the

18 following requirements recently required for vulcanized solid
rubber.

A problem such that a sound such as engine sound,
wind-cutting sound around doors and creaking sound of tires comes
into a room during high-speed run of a car, and a problem of
rain-leaking depend largely upon sealing performance of doors

24 andwindows. Therefore, vulcanized solid rubber having much more
superiof sealing efficiency has been desired. Particularly,

materials such as a door-sealing material, a window-sealing



froma |low tenperature to a high tenperature. Therefore, 18 vul canized
solid rubber capable of maintaining sufficient flexibility in g ¥a.d®006
tenperature range has been desired. Summary of the Invention An objéect of
the present invention is to provide vulcanized solid rubber, which is
superior in pitetUahardi 605PHEERUNE ardubednaiiY cohpaebsedRANdIGions
efficiency; lowtenperature characteristics; fatigue durability;

processabi | i gy 5‘1%,\i§eg§ﬂ%¥"m“5tf %nﬂﬁéﬁgﬁﬁ}:éi, tX: 1a0h ShaP8o i ehalh i ik

property; and 3 16 06 1ts appearance. The present inventors have

undert aken NSl \Le di vul cani i r I it
has been fgﬁ&%%tl%%%i%b%%‘?-%esn Toned %ﬁ%@%‘?{ c%nf%%pqg%scgsﬁp I s(ﬁe}gl'%%/d'
using a combi nat i of an ethylene- a - olefi n-.non-c%%g%at ed (Hrﬁne .

~ copol ymer havi ng GRUPHES Ty S P STBRPEY L S 3P &P PEHAVESTREMEHY 9 t he
present invention has been obtained. The present invention provides a

vul cani zed s®idhd apusidrylews clft codpfisenon ~nancigateas pdbanet WP EYRRY -
ext ended copol ymer conprising: (i) 100 parts by weight of an ethylene- a -
ol ef i n- nbn- corphaat davfircna bopbl Neeney nisteshgy tdee 2 bdendwfigl00 parts
requirenents (1) to (4), and (ii) 10 to 90 parts by wei ght of an extender
oil: (1) awmyeightighatierofthan ethylene-umi {olef an-won-cbrfugatait dierdde
et hyl ene- a -ol efin-non-conjugated diene copolynmer is from73/27 to 40/ 60,
(2) an 'i odigupommer elibblee fidybema -t sby welighto han-xargnint 6d Ldaiseds
copolynmer is from20 to 36, (3) Mooney viscosity (M1+4 (1210C)) neasured

accor di ng t 0,04 S kigB3 91 5808k £QENIAINY ) 100, whY cmidel &1 1de

et hyl ene- a I n-non-conjugated diene copol yner and 20 parts by wei ght
of an exten L] F , tff{]ﬂl. - & -Latie QM e SHH 4 e
nmol ecul ar C%g’l{br;o %éﬁg%ﬁi ﬁu:yo%i%%a%/‘g?%gg erm ecet(ﬂdgar Cﬁg‘%ﬁner?g\teﬁ rreaesl%/%d&gy
gel perneati r h , h - Og&é
- ol ef i n- non-@}ru@uggggéggﬁgge&(%boewﬁ%%i? ?’gr%“% gtgfg/Bngi f dta(? ( tﬁ{a'rts
by wei ggtz Offcﬁ{]m e{ic?r{‘doef RdoodChldredAtThCIHRDsO! bulk §884% WAL PRy hrddO
parts by“wei'g )
edge cuttingof extrusionmoldedproducts, and surface roughening
of die molded products.
Further, it is important that car doors and car windows
can be opened and shut smoothly in a wide temperature range of
from a low temperature to a high temperature. Therefore,

18 wvulcanized solid rubber capable of maintaining sufficient

flexibility in a wide temperature range has been desired.

Summary of the Invention
Anobjectof thepresent inventionis toprovide vulcanized
solid rubber, which is superior in its long-term compressive
24 permanent strain; sealing efficiency; low-temperature
characteristics; fatigue durability; processability such as

kneadability, extrudability and shape-retaining property; and



an et hyl ene- a -ol efin-non-conjugated copol ynmer during the production step
of said ethylene- a -olefin-non- conjugated copol yner. Detailedlg¥%E§Qh@gion
of the Invention Exanples of the a -olefin of the ethylene- a -

ol efi n-non-conj ugat ed di ene copol yner contained in the oil-extended

copol yner uses dppdieapeesent invention are propyl ene, 1-butene,

1-pentene, 1-hexene, 4-nethyl-|- pentene, 1l-octene and 1-decene. O these,
propyl ene and 1Thriteresant precerptd. haveengAeriakes ektamsdiMeyl ene unit
and an a -0 i unkt., . e L. en it/ -glefin-unit,, in said
copol yner i% #%%?7@#2%u?§gﬁg¥%8,ég%ﬁgpggﬁgﬁgblgsfgoﬁﬁsg%ﬁ331fb}ﬁ%355.

Here, the "hudd "fsomanshat pohynebbzedmeniononed uvbhectFeanexanpl e, the
"ethylene unit" nmeans a _polynerized et hyl ene unit. Wien the ethyl ene unit
exceeds 73 FHITPbisHR: ohy, uEhedval eanbzeatieni afr apberhydsnginéd -may

extrenely detesiorate Lis- s§k DRDR [ t ow
t enperat ure. %ﬁ t % %%ﬁ@?gﬁgé&u%?¥ﬁ?sgﬁgss t%gnﬁég?hgigpg% ion of a
rei nf or ci nMagest vsschs sy candoanbéackndad bnor gaheeebil,| €he in t he

vul cani zed solid rupber obtaiged ey be insufficient, thereby roughening a
surface of R¥EETYt i P ¥ember? PaStRepreBEAt FHventi on, the "non-conj ugat ed

di ene” of said capolpyrEscheaNsvaRt iRl ¥yréviaBscaniugahad zedi apaibut also a
non-conj ugated pol yene such as a non- conjugated triene. Exanples of such

conmpounds arhgnearhigpncenpl Ugas ed ditbpeslsadhpasduci- péxasi edd - 1, 6-
oct adi ene, 2- -1.5-hexadi en 16. May 2006 5 6-nethyl -1, 5-heptadi ene
;%@%§%¥¥é co %gnggyg ﬁ%rlgln v

and 7-neth octa non-ctonj ugat ed di enes such as

cycl ohexadi ene, (Ui cyct@pepiadsensy medhyht et sai ndeneethylieagl-ner bor nene,
5- et hyl i dene- 2- nor bor nene, and 6-chl oronet hyl - 5-i sopr openyl - 2- nor bor nene;
trienes sueiingon LRI IERFPy| LHERR- SCABPbBFREneSatisTying the

2- et hyl i dengs:3rds0Ry opvdh JeRRsRe HOF PP NENR ) | 23RF0PENYI - 2, 2- nor bor nadi ene,
1,3,7-octatriene and 1,4, 9-decatriene; 5-V|hy?-2-norbornene;
5- (2- propenyl ) - 2¢inior biok neme? 0 5p4 Bt Hubenyé gkt nof bannertender oil:

5-(4-penteny|)-Zﬁﬁorborne e& 5-%5-he en I%-Z-ﬁorborneﬁet 12
5- (5- hept enyl ) - 2 HorhoFwetas B2 ot eyl FEBY hgPBorithet® a0 & -
5- net hyl enexiz=migf hgtienen  6hd CethyBddfy! -4, S R=tndessd f deRfugated

diene copolymer is from 73/27 to 40/60,

(2) an ‘dodine value of the ethylene- o
~olefin-non-conjugated diene copolymer is from 20 to 36,
(3) Mooney viscosity (MLj,s (121°C)) measured
according to JIS-K-6300 of a blend containing 100 parts

by weight of the ethylene- o -clefin-non-conjugated
diene copolymer and 20 parts by weight of an extender
oil is from 100 to 180, and

(4) a ratio of weight average molecular chain
length/number average molecular chain length measured by

gel permeation chromatography of the ethylene- o



5,9-dinethyl -1, 4, 8-decatriene; 4-ethylidene-8-nethyl-1,7-nonadi ene;
13-ethyl -9-nethyl -1,9, 12- pent adecatri ene;
5,9,13-trinethyl-1,4,8,12-tetradecadi ene; 18 16 May 2000
8,14, 16-trinmethyl -1, 7, 14- hexadecatri ene; and

4- et hyl i dene-12-net hyl - 1, 11- pent adecadi ene. These conpounds nmay be used
singly or in conbination of two or nore. “A preferred conpound is
5-et hyl i dene-2-nor bornene or dicyclkopentadi ene or .a conbigation of both.
An i odi ne véﬂ%ﬁﬂ% %%% é?%@$%%%?gaé% %?I%Q%%gywﬁgnfﬁggfgﬁ Ia’ZEfodi@’ene

copol ymer conitdi nedd nod hea ot & -lextwaderlc COPOLN NBLtEBJEF0R 120ei0g36, and
preferably from22 to 32, When the iodine value is less than 20, the

vul cani zed oIS stiberc bbtlal erededrayitle #2208 Baryet byi veaght| of
conpressi v strail [ e .i I i Lan . In this
regard, mhgﬁpgy;grggkznﬁ%ntg%ﬁP%Fqﬁﬁécgﬁﬁ %.?%%&aégé%gggkgrdﬁg§§ ed in
order to i ndreegsedilie: il coay zaf | o0l $ peeity 1éhe- vl cabeZed-aohi-d rubber
obtai ned may _have bl oonmi ng. Wien the iodine val ue exceeds 36, flexibility
6 of the vHXINFAIFESAIRP r obtained may be insufficient. Mooney
viscosity of the ethylene- a -olefin-non-conjugated di ene copol yner
contained in the oil-extended copol yner satisfies a requirenent that
Mooney vi $€dsiithed ey o 9f s uietericbordi ng to JI S-K-6300 of a

bl end contai ni ng, 100 -parts wei ght, aof. sai opol r and 12 20 parts by
wei ght of an ex%@#ﬁﬁl%ﬁIO§§¥F?§ﬁlﬂﬁ§gﬂ? ,éﬁ§i?e%§29%$aﬁ?y from 110 to
170. Here, dik&ineasen odiyj udie ddbaidhe WESEOSHher | SogxPi@s§etnngheby the

Mooney viscosity of sajd copolyner itself but by that of the
above- ment PdrneHEEET SOREWSIT oiRed 13N s RTIREMNDOHRYERF 3eBsAES of a

copol yner B%%b@genMQOQQ%dGéHéF”f%?éﬁ%éﬂéﬂlfﬁhéﬁghé" ;@mgkgﬁf_inconvenience

such 18 as a SI'ip occurs between t or que-det ecti ng rotor d the

copol yner . rentencende coft esiec largh liteorareni €Nt ehesangyodpiabéee dndm a
structurallg'e%point of a @pone vi scosity neasurenent apparatus. As a
result, it n&ﬁ HEdif i EHS S Sbasure an accurate Money viscosity. \Wen

the Mooney viscasideY dht lressd kan 0@ thyterd®Yurbia: Hdd ignld to18P1RI N
vul cani zed solid rubber having 24 little conpressive permanent strain, or
vul cani zedugadki-dnageBer srdvilegegewd F/an qud efurabinbity . iwmidhe Mooney

s, LB 0, s 8, g, Laeian M epnigg s0l

desirabl e BAAB3 to 45/55. Here, the "unit" means a polymerized
monomer unit. For example, the "ethylene unit" meang a
polymerized ethylene unit. When the ethylene unit
exceeds 73 parts by weight, the vulcanized solid rubber
obtained may extremely deteriorate its compressive
permanent strain at a low temperature. When the ethylene
unit is less than 40, dispersion of a reinforcing agent
such as carbon black and inorganic fillers in the
vulcanized solid rubber obtained may be insufficient,
thereby roughening a surface of the solid rubber.

In the present invention, the "non-conjugated
diene" of said copolymer means not only a non-conjugated
diene but also a non-conjugated polyene such ag a non-
conjugated triene. Examples of such compounds are linear
non-conjugated dienes such as 1,4-hexadiene, 1,6-

octadiene, 2-methyl-1,5-hexadiene,



Mooney vi scosity of the copolymer itself exceeds 200. A Q val ue, nanely,
wei ght average nol ecul ar chai n | engt h/ nunber average nol ecul ar ﬁ?ﬁh92006

| engt h, measured according to gel perneation chronatography of e

et hyl ene 6 a -ol efin-non-conjugated dienﬁ copol ymer contained in the

oi | -extended, ¢ Bf{ kS - - abl y_ Q ihS
generally sa‘l5 cfg?ﬁg?ﬂ?l[wélj()hég?gg§?%§r %&s‘gsgwﬁ%ﬁﬁ?%c?égséegnggn%él fabc}ﬁ%ialré
wei ght distrjbution, an s argsult, kneadahility__and e pid an
be i mproved. " Wher 2l ?g?ge he prec®ifisinveR %gn, whah tWe%%%%ﬁﬁ%g%g&%g%S 5,
t he nol ecul ar, weight in 12 a high nol ecul ar i ght partion further

i ncr eases todhix%g?ﬂ§ﬁF?g&?Bﬁt mWﬁﬁﬂX&EﬁF%ﬁiéﬁég?nfo T Y RHRP T RGP Gs
carbon black and inorganic fillers contained in the vul canized solid
rubber obt ai feethnbidenesgrporbpyseeal properties of the vul cani zed @i d
rubber may deteriorate. Wien the Qvalue is 1less than 3, kneading

wor kabi lity éfchherpmetbglibnisbprheenyd -2uhoaboradnsol | triehder st as
deteriorate. A process for producing the ethylene- a

- ol ef i n- ®ON-Z R} Agdseprdpehedenpobyvrbeankaiened in the oil-extended
copolynmer is not particularly limted. It can be produced by a

conventi onal 2 psekPEEaLRENg - 2s69R¥ER HABAk -6ahalrheirnenech as a titani um
catal yst, a vanadium catal yst and anetal | ocene 24 catal yst. The "extender

oi I " used i 1B PERSEDS hDONEPHbPA-AERAS, @ Pet{ofewnsphienbng agentang
conventional Ty used 1n the production 16 May 2006 8 of oil-extended

r ubber. ExanP!gg%géeéggggéhgnder oil are paraffin,éggggbgg@gqgﬁﬁgyﬁ) ic

ext ender oil s’ obtai hé y pufifying high boiling ns o etrol eum
These extendgr oils generally show a _dynam ¢ _vi-scosi.t f fr ]
m/ s at Ioo?.( HRt ?gg;j{? e?d‘éar%ﬁé‘ ?r’?ér usgjd (iBn%t 5 ré;l@se%tfﬁbs%%:??rgén,
i s produced by rocess rein the extender. qil .is bl dqg w.t the

et hyl ene- a gbfgf8?ﬁ§ﬁ8¥1Y2§ﬁPﬁ@QPEBGBSpoIynéfqéﬁﬂqﬁfQﬁi;' TPERRYT B R ep
t her eof ,, not by a process wherein the ethylene- a-olefin-non-conjugated

di ene cdiol yiekSrBeBheRYL) oduReEPOERE e her e t{dr A tETIEY W 11P% SGender
oil. Mre specifically, it is produced by a process wherein the extender

oi | is bl endeumabhyiehet RenerhprBRBE | o 6. J0sBimeitVlcdn fnEitfatfelene;

copolyner dissolved in a solvent in the production step thereof . The
reason theref9rdimethul-dcdoPdingatsiene:l atter process, it may result in
failure to sufficiently blend the copolynmer with the extender oil because
of a hi gh Mérephylideset§-nethwd-at Aynomadigne;ol ef i n- non- conj ugat ed di ene
copol ymer used in the present
13-ethyl-9-methyl-1,9,12-pentadecatriene;
5,9,13-trimethyl-1.4,8,12-tetradecadiene;

18 8,14,16-trimethyl-1,7,1l4-hexadecatriene; and
4-ethylidene-12-methyl-1,ll-pentadecadiene. These compounds
may be used singly or in combination of two or more. A preferred
compound is S-ethylidene-2-norbornene or dicyclopentadiene or
a combination of both.

An iodine value of the ethylene- ¢ -olefin-non-conjugated

24 diene copolymer contained in the oil-extended copolymer is from

20 to 36, and preferably from 22 to 32. When the iodine value

is less than 20, the vulcanized solid rubber obtained may



18 invention. Wth respect to a bl ending proportion of the ethyl ene-
a- ol efi n-non-conj ugat ed di ene copol yner and the extender oil ifbﬂﬂﬁ
by we t, "and

present invention, the extender oil is from10 to 90 parts
preferably fron120 to 80 parts by weight, per 100 parts by meight of said
copol ymer. Wen the extender oil 24 is I'ess than 10 parts by wei t he

vul cani zed $&teFionster 1t6heanPEES 84¥P| BERBARRY 5itdti dhs O3t dE65F Se its
kneadability, formation of carbon aggregation |unps, surf ace roughening
and edge cutulognigaVHpPEpeed. &h emsqulmlwmdmawtsaﬁf ace
rougheni ng of die nolded products. The present invention has solved these
probl ens byuwedNikatg drheactdidd @mtesr ais oheédninomrciey] ugat tnicdeese the
copol ymer having a high Money viscosity and the extender oil. Wen the

extender oi khyaxeeAdH t3GPapked)ythei @l cali ¥é @ sl id rfabtfert b thligRd may
conprising said copolynmer and the extender oil is too lowto obtain

sufficient I‘i‘){ erbi'o%&lﬁlf awh%'nnftﬁéchBalﬁQe{?EluéuéﬁcéédﬁaBQonfbéﬁﬁﬁﬂﬂ@{y

i norganic f ers in the vulcanized solid rubber obtained. As a resul

the vul cani 260 30! L1 UNISq UBYsdeLaRLALAbELLT eNAAGCHEr LALLES s cAREOCESS

for produci ng the vu canlze acco dance Wt
present invention conprises, for exanpl e, he st s of (%%PES adi ng a,

bl end conpri sing t1RENGY - extEﬁHEHSlEKpolyn% K Rani zi %~ and,®
necessary, the bel ow nentioned |ngred|ent h a _conve t|on kneaghng
machi ne such dSHEHA AT I Iugfted glﬁﬁﬁbuF? T 2 SRR and a

extruder to obtain a kneaded roduct and (i1i) vulcan|2|ng

(cross- | i nkiodd)-exrendeas| ¢opRl ViR deat bFEUREL 2uREFUIRERSHy. th@&aﬁﬁ?8§yof

t he vul cani zi ng agent are sulfur; sulfur chloride; sulfur dichloride;

4, 4' -di t hi odiirsmrosHdiv r(é'tLumirlm&D |)rhemeasuréﬂdeccarﬂynphénoﬂ I&rKulﬁﬁﬂ@eof

tetranethylthluranldlsulflde sel eni um di net hyl di t hi ocar bamat e; and organic

peroxi des suchlanddicomnplini2y gélopeddés by weight of said copolymer and

2,5-di met hyl -2, 5-di (t-butyl peroxy) hexane,

2, 5- di m¢2 hyl202 pardis( bgnweyhher okyahescatender oil is from 100 to 180, and

2,5-di nmethyl -2,5-(t-butyl peroxy) hexyne-3, 16 May 2006 10

di -t - but yl per@dadablyifdod Uty pas oxi dle-Bede 5-thié neédybnywhphekanHoandy

t-butyl hydroperoxide. O these, preferred are sulfur, dicunyl peroxide,

di -t-butyl perigyddiity is expressed not by the Mooney viscosity of said
copolymer itself but by that of the above-mentioned blend is
as follows. In measuring Mooney viscosity of a copolymer having
Mooney viscosity as high as 200 or more, an inconvenience such

18 as a slip occurs between a torque-detecting rotor and the
copolymer. Occurrence of such an inconvenience is unavoidable
from a structural viewpoint of a Mooney viscosity measurement
apparatus. As aresult, it maybe difficult tomeasure an accurate
Mooney viscosity. When the Mooney viscosity is less than 100,
it may be difficult to obtain vulcanized solid rubber having
24 little compressive permanent strain, or vulcanized solid rubber

havinggood fatiguedurability. When theMooneyviscosityexceeds

180, it may be difficult to obtain vulcanized solid rubber having



t - butyl peroxi de-3,3,5-trimethyl cycl ohexane. and 6 Sulfur is used in an
ampunt of usually fromO. 1 to 10 parts by weight, and preferapémagrzg%o.S
to 5 parts by weight, per 100 parts by weight of the

et hyl ene- a-ol ef i n-non-conj ugated di ene copol ynmer. The organic peroxide is
used in an amount of usually fromO. 1 ¥o 15 parts by weight, and

preferably fyom s frudio 8 RAS e glﬂtcld@%rta:h_q_% Pkt $5ye MeLGDE e OfhS@l d

copolymer. 12 The vul cani'zi ng agent nay be used, necessary, 1In

combi nati on tion o [ ul i.zAat i coagent .
Exanpl os of ‘el Y80 #8000 BRCBLpbTVAbr TR

N- cycl ohexyl - 2- be hi azol e- suf en

N- oxydi et hyl ene- ZQ% oYﬁEH?oIé‘ %E%haﬁqﬁght average molecular chain
N, N—d||sopr | - 2- benzothlazole sul fenam de, 18 2-nercapt obenzot hi azol e,
2-(2, 4- d|n|t Eap@ﬁ%ﬁﬁﬁ%thmaiﬁpélar chain length, measured
2-(2,6-diethyl-4- nDrphollnothlo)benzothlazole di benzot hi azyl - di sul fi de,
di phenyl guariaiiarding rtpheey | peanedihen dhromaspygirgphyi difnghe ethylene-
o-tol yl -bi -guani de, di phenyl guani di ne-pht hal ate, an acet al dehyde-aniline
reaction624 @r-asivefinandntyobaldgayda- aiidiaecopolignaat &sontained in the
hexanet hyl enet et ram ne, acet al dehyde ammoni a, 2-nercaptoi m dazol i ne,

t hi ocar bani rg itlie, e et @idiyd t db el PRer 16s MayoR096cd 15, diddlitpHd i AEBA, from 3
trimethylthiourea, di-o-tolylthiourea, tetramethylthiuram nonosulfide,

teramet hyl t Ridigs aﬁfﬂ@gbﬁbﬂaug ﬁiaﬁﬂatttmett? EdeSit diditned RLRAUINEAHLE am
di sul fide, dipentanethylenethiuramtetrasulfide, zinc

di met hyl di t *HP&%H%%&%rﬁéﬂ&hE"d%%Mﬁo@ gﬁ*{ baBLE 4 £FLEG1E, kneadability

di - n- butyl t hi ocarbamat e, zi nc et hyl phenyl hi ocarbamate, zin

but yl phenyl ‘H&d‘a&géfl?@g@iﬁt el TR AL g ggmn S8 M Bont

di met hyl di t hi ocar | GFT um di'eth hi ocar banht €, zinc

di butyl xant eth Ien t hiourea, The V. an atlo eIera

used in an }1%&?@ oq 51 % {20 Mo LS (ijj %e bﬁ 3Fe"¥ ’to&@t

12 0. 2.to 10 parts_b [ t er. 100 rts ht of the et hyl ene-

a- olefih&noﬁ %QQP GC&F%F Wé%ﬂﬂ ?g@ n%%g tHRCTRREERI 28t |
coagent are netal_ oxjides _such as na%he5|un1OX|de and zinc oxjide. O these,
preferred | SPSAEIGHERe AERROLAAM I, & FBARERRGERT AEOREFUCR BF ISAEHPMN

amount of from3 to 20 parts by weight per 100 parts by weight of the 18
et hyI ene- abHas fndoAreEERIdS ééllélﬁéﬁeceﬁbéﬁ-yﬁﬁrln the vulcanized solid

i-

rubber obtained. As a result, physical properties of the

vulcanized so0lid rubber may deteriorate. When the @ value is

less than 3, kneading workability in the production of the
18 +wvulcanized solid rubber may deteriorate.

A process for producing the ethylene- a
-olefin-non-conjugated diene copolymer contained in the
oil-extended copolymer is not particularly limited. It can be
produced by a conventional process using a conventional catalyst
suchasatitaniumcatalyst,avanadiumcatalystandanmtallocene

24 catalyst.
The "extender o0il"” used in the present invention means

apetroleumsofteningagent conventionallyusedin the production



When peroxides are used as the vul cani zi ng agent, exanples of
cross-linking coagent are sul fur, quinonedi oxi me conpounds sucn%@& 2006
p- qui nonedi oxi ne, pol yethyl ene glycol dinethacrylate, diallyl p thglate,
triallyl cyanurate, triallyl isocyanuratg, ethylene dinethacrylate and

di vi nyl benzene. 24 I n producing the vul cani zed solid rubber using the

0i | - ext endedfaofoleprndadirthbeyulEsamnpdiesgobibptex tdndriced s ane pagaffin,

i ngredi ent such as plasticizers; fillers; resins such as, 16 May 2006 12
for exanpl enapaltyehbysede rdnt i ¥Rt opgbendlaottaibbdrby pourifysingt hybbne-
a -ol efin-non-conjugated di ene copolyners other than that nentioned above

and differephinybhbeErABY¥1BRs dAGURYRIAY. THSHbaIendezebs1BRyeherahoge
conventionally uséd for 6 rubber. Exanples thereof are process oil,

| ubricating gil, araff.in, .liqui, raff i tq, sel i ne,
coal tar pFF‘E’W, acggfi&mlﬁ Mk & ﬁ&géﬁ%cﬁlfff%acdtoﬁéi?j%g@%%g@r ilcoldr:gl'i c

acid, palmtic acpd, bariumstearate, .calciumstearate i

atactic pol ypropykgﬁeogiaeg]ﬁﬁﬁ&%aecq%meﬁ eS8t _f%(tanet Rgéestégga}#??éﬁ%g'rapy
preferred is process oil. The plasticjzer 12 %s used i.n an.inouné of

usual |y 4 roAs1DTPEUESE Pir AsPEYCRES gRReTehPebREaBEySRASR 361t 6518L°B4PEs by
wei ght, and nore preferably from50 to 150 parts by weight, per 100 parts
by wei ght ofvitthghe etthylleme- & -olefin-non-conjugated errpbyEepULEtd thge
amount can be determined froma viewpoint of flexibility of the

vul cani zed pabidacrtibies teptidierabt 180kxkyns Bsoeesprdieretn the ethylgpe-
carbon bl ack such as SRF, GPF, FEF, HAF, |SAF, SAF, FT and MI, and :
i norgani ¢ fidleLefisuabnasopyhyaricdedhi sné ictipo lymet; isabnde prosivmmetht endt al ¢
and clay, which are conventionally used for rubber. The vul cani zed solid
rubber in aggerdarterWbllandad piehethe Brtentieenotan Merasspechfinedfy,
suitably for rubber vibration 24 insulator such as an engi ne nount and a

nuf f1 er hunger; s Beymlded byVaYp2806s d ¥helha rhraseak t éndeptonn iissblended
illustrated in detail with reference to the follow ng Exanpl es, which are

not int f@i'etq,%kgl [,gg@ %Eﬁg@ggg%{ 8E%teggnph%§ﬁ’&toﬂj@1\é%&téd)rHi&QéTpébeh.‘fﬁler

Exanpl es Ext ender 0&il™-extended copolyners or

non- ext ended ; CORUIMERS éotii'ﬁ?ﬂt Ysecthd Prbhfee i6aPEE R th¥eebraNMhE&seardn
Exanples aré as shown in Table 1
therefor is that according to the latter process, it may result
in failure to sufficiently blend the copolymer with the extender
o0il because of a high Mooney viscosity of the ethylene- ¢

-olefin-non-conjugated diene copolymer used in the present

18 invention.

With respect to a blending proportion of the ethylene-

@ -olefin-non-conjugated diene copolymer and the extender oil

in the present invention, the extender oil is from 10 to 90 parts

by weight, and preferably from 20 to 80 parts by weight, per

100 parts by weight of said copolymer. When the extender oil

24 is less than 10 parts by weight, the vulcanized solid _;:ubber
obtained easily causes prﬁblems of poor kneadability, formation

of carbon aggregation lumps, surface roughening and edge cutting



The oil - extended copol yners or non-extended copol yners, process oil,
carbon bl ack, cal cium carbonate, stearic acid and zinc oxide, ﬂ@&&?z@b@
sonme of ingredients shown in Table 2, were 12 kneaded in respective
proportions (parts by weight) as shown i,n Table 2 with a Banbury m xer
having a 1.5 1 inner volune. Successively, the resulting kneaded products
wer e kneaded Ok € tTNISLOG @odidest parodisrisourdds] Isurfgre hredgheningwali ale
Table 2, using an 8-inch open roll, thereby obtaining respective

non- vul cani zegldedmmzidians. THerpeeddet pnupoti.pomayd soheed & halsm/praobhemened
process oil was controlled so as to nake respective Money viscosities
(Table 3) of pyhecommivith§aniaede ta¢MTRASLL &On§lékﬂﬁsh0hh@oﬁgﬁgat%@ t §8bne
processi ng conditions such as an extrusion condition applied for the

non- vul cani zeapogqniegsha{r@ﬂg Y8 iyHREBnEFUR s cJBEL PN Y WHerBkERAder 0il.
conposi tion obtained was 24 extrusion-ndl ded using a45nm extruder nounted

wi th ribbon gi Vi 1 gﬂﬂ; i : a di ‘
t emperat ure gPQESB éa%}gg%g‘g?%%\ﬂé?é){benper?twg%ﬁcégf§?3§%6falgn‘?gscosj'ty
ri bbon-1ike 1 006. 14 article, and thereafter ear anc f .t .
Surface (Svenfetd® G Souiildiey sA1A LOPPERnRE +nd O R bidute
judged. The,results are as shown in Table 3. The above-nenti oned

non- vul cani zé'a%ﬂ%&q Pi%(’}ﬁ’wﬁa§Uf§aF&8chz‘iﬂs??F%1%l‘ﬂf & rgZBFoFSF.n§5agent

m nutes, thereby obtaining 6 a sanple for nmeasuring its conpressive,

per manent stFHF%.aEBFﬁﬁbﬁntﬁéﬁcbiée prepapedctEbitens danphe vittganized
conpressive permanent strain was neasured according to JIS K 6262 under
condi tions 8plidconphex sbhtaingd 3F a mesvddt phecmrlcarsbged spddd rubber
tenperature = 70C, and a test tinme = 200 hours. The results are as shown
in Tabl e 3. mayCGaetprdowattieod tehchiratasdeadst {icBRC) neasurenent conditions
for measuring Q values were as follows. 1. GPC Apparatus: GPC apparatus, a
trade nane of TypeA fb&€eREUBprnpnofilacingethbdyvihtansiz€d. sd@lifotubbert in
colums , a trade name of TSK-GEL GWMHHR-H (S) , nanufactured by Tosoh

Cor por at1®n, ageseddfed. wibhthd\ipraent ins@plitdon36Omprisepql ¥oErexample,
concentration = 0. 1% by weight) 4. Flowrate: 1 mM/m'n. 5. Tenperature:

1401 6. Sol venk: sef Cb¥ Ar-OP &I NG aCBlbRAatLAPreLiYg: tRE CPEL S8k B¥nded
conventional netho 24 using standard pol ystyrenes nanufactured by Tosoh
Corporation. sopolymer, a wvulcanizing agent and, if necessary, the
below-mentioned ingredient, with a conventional kneading

machine such as an open roll mill, a Banbury mixer, a kneader

and an extruder to obtain a kneaded product, and (ii) vulcanizing

18 (cross-linking) the resulting kneaded product under heating.
Examples of the vulcanizing agent are sulfur; sulfur

chloride; sulfur dichloride; 4,4’ ~dithiocdimorpholine;

morpholine disulfide; alkylphenol disulfide;
tetramethylthiuram disulfide; selenium
dimethyldithiocarbamate:; and organic peroxides suchr as dicumyl

24 peroxide, 2,5-dimethy1-2,5-di(t—butylperoxy)hexane,

2,5-dimethyl-2,5-di({benzoylperoxy)hexane,

2,5-dimethyl-2,5-{t-butylperoxy)hexyne-3,



Tabl e 3 sunmarizes as follows. 16 May 2006 15 1. Each of Exanples 1 to 6
denonstrates that appearance of the ribbon-like article obtaineg 200
extruding the non-vul canized conposition is good. 2. Each of Exanptes g to
6 denonstrates that conpressive pernane&i strain of the vul canized solid
rubber is little. 6 3. Each of Conparati¥e Exanples 1 and 2 denonstrates
t hat appear abtet + Butpbgerpdideeonpr essi ve permanent strain of the

vul cani zed solid rubber is large. 4. Conparative Exanple 3 denonstrates

t hat conpr esdive-bpeyhpaenkiderdi 3, 6f trimevhlydagcieteswned rubber i s and
little, but appearance is bad. 12 Conparative Exanple 4 and Exanple 7

Ext ender oi |t exhepiegageperyitdeB of athdde Cptedeatredarbxenptear4, dngdnyl
extender oil-extended copolynmer J used in Exanple 7 are as shown in Table

- 1. Respecti Vg AgRi ¥4I cani zed conposidixgwbﬁfif?éggfgagd by 18 the saiwa
kneadi ng net’hod as nenti oned above, except tha i ngredients as shown in

Tabl'e 2 ver e Usefl | DoLEIPACLEYS  sDLORALLLGISLERRNES AL Wi ONt) as shown in

Tabl e 2. The non cani'zed conposition ulfcanrzed in a nold at 160
for 25 my,nutes, ther obt ai ni,ng a_sanple far_ ne ri KtS .cogpressive
per manenf strain aﬁ&fgxga?ﬁsp}lﬁefloﬂ' %a@ﬁ"f’hb ogt%suéif¥§?1?)d"ué : gu‘f’oagpqul‘ V5 The
conpressi ve permanent strain was neasured accordin to JI.S K 6262 under

condi tions OFY Webpt esandePFateraply nerPBs? - 36t YRS 1Y FreFet oiPSHo,
a test tenperature of 120t, and a test tinme of 70 hours. The results are as
shown i n Tabl@0 pafhe Patwvelshtiwhibihe tethipkenradmodeidn -naornt¢pnjugated
consisting of the steps of: (i) stretching repeatedly a dunbbell No.3 test
piece in 6 dbemeicopelymen. T @R Gineraxidecdd negd int aguemeenterf g
trade nane of NRF-08S, nmanufactured by Yoshim dzu Co. , under conditions
of an at nosplenally efyyen ft.Ur €oclS §Rirtsabioesighit 0. and preferady fndm.5
frequency of 300 cpm until the-test piece has been broken, and (ii)
measuri ng sttetecparepasy waigray,Spet2l Jhearesuby wairghtaefshaidl copdlrher 3.

Tabl e 3 sunmmari zes

12 ‘The vulcanizing agent may be used, if necessary, in
combinationwithavulcanizationacceleratorandavulcanization
coagent. Examples of the vulcanization accelerator are
N-cyclohexyl-2-benzothiazole-sufenamide,
N-oxydiethylene-2-benzothiazole-sulfenamide,
.N,N-diisopropyl-2-benzothiazole-sulfenamide,

18 2-mercaptobenzothiazole,
2-(2,4-dinitrophenyl)mercaptobenzothiazole,
2-(2,6-diethyl-4-morpholinothio)benzothiazole,
dibenzothiazyl-disulfide, diphenylguanidine,
triphenylguanidine, di-o-tolylguanidine, o-tolyl-bi-guanide,
diphenylguanidine-phthalate,anacetaldehyde—anilinereaction

24 product, a butylaldehyde-aniline condensate,

hexamethylenetetramine, acetaldehyde ammonia,

2-mercaptoimidazoline, thiocarbaniride, diethylthiourea,



as foll ows.
the vul cani zed solid rubber is little, and fatigue durability jhgf.8%%h0k

good. 18 2.

1. Exanple 7 denonstrates that conpressive permanent strain

Conpar ati ve Exanpl e 4 denonstrates that conpressive pernmane

strain of the vulcanized solid rubber is |arge, and fatigue durability
thereof is insufficient. 16 May 2006 17 htcCo' cmvo p E v W-cqcD -cs

Occ R ~ onm gfeuyY€nieneqaco & tnMi@niodryan00 @icasad By iiindreha,
vco Oc',0cqgnmd0 co v oUood, or, ww

12

18

24

tetramethylthiuram monosulfide, teramethylthiuram disulfide,
teraethylthiuram disulfide, terabutylthiuram disulfide,
dipentamethylenethiuram tetrasulfide, zinc
dimethyldithiocarbamate, zinc diethylthiocarbamate, zinc
di-n-butylthiocarbamate, =zinc ethylphenyldithiocarbamate,
zing butylphenyldithiocarbamate, sodium
dimethyldithiocafbamate, selenium dimethyldithiocarbamate,
tellurium diethyldithiocarbamate, zinc dibutylxanthate and
ethylenethiourea. The vulcanization accelerator is used in an
amount of from 0.1 to 20 parts by weight, and preferably from
0.2 to 10 parts byweight, per 100 parts by weight of the ethylene-
@ -olefin-non-conjugated diene copolymer.

Examples of the vulcanization coagent are metal oxides
such as magnesium oxide and zinc oxide. Of these, preferred is
zincoxide. The vulcanization coagent isusedusually inanamount
of from 3 to 20 parts by weight per 100 parts by weight of the
ethylene- ¢ -olefin-non-conjugated diene copolymer.

When peroxides are used as the vulcanizing agent, examples
of cross-linking coagent are sulfur, gquinonedioxime compounds
such as p-quinonedioxime, polyethylene glycol dimethacrylate,
dialiyl phthalate, triallyl cyanurate, triallyl isocyanurate,
ethylene dimethacrylate and divinylbenzene.

In producing the vulcanized solid rubber using the
oil-extended copolymer and the vulcanizing agent, 1f necessary,

an ingredient such as plasticizers; fillers: resins such as,

S
nt

(0]

cd
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for example, polyethylene and polypropylene; and rubber such
as éthylene— a -olefin-non-conjugated diene copolymers other
than that mentioned above and different rubber may be
incorporated.
The plasticizers may be those conventionally used for
6 rubber. Examples thereof are process oil, lubricating oil,
paraffin, liquid paraffin, petroleum asphalt, vaseline, coal
tarpitch,casteroil,linseedoil,factice,beeswax,ricinolic
acid, palmitic acid, barium stearate, calcium stearate, zinc
laurate, atactic polypropylene and cumarone indene resin. Of
these, particularly preferred is process oil. The plasticizer
12 is used in an amount of'usually'from 10 to iSO parts by weight,
preferably from 30 to 150 pai:ts by weight, and more preferably
from 50 to 150 parts by weight, per 100 parts by weight of the

ethylene-« -olefin-non-conjugated diene copolymer. The amount

can be determined from a viewpoint of flexibility of the
vulcanized solid rubber obtained.

13 Examples of preferred fillers are carbon black such as
SRF, GPF, FEF, HAF, ISAF, SAF, FT and MT, and inorganic fillers
such as pulverized silicic acid, calcium carbonate, talc and
clay, which are conventionally used for rubber.

Thevulcanizedsolidrubberinaccordancewiththepresent
invention can be used the most suitably for rubber vibration

94 1insulator such as an engine mount and a muffler hunger.

Example
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The present invention is illustrated in detail with
reference to the following Examples, which are not intended to

limit the scope of the present invention.

Comparative Examples 1 to 3 and Examples 1 to 6

6 Extender oil-extended copolymers or non-extended
copolymers A to I used in these Comparative Examplés and Examples
are as shown in Table 1.

Tﬁe oil-extended copolymers or non-extended copolymers,
process oil, carbon black, calcium carbonate, stearic acid and
zinc oxide, which are some of ingredients shown in Table 2, were

12 kneaded in respective préportions (parts by weight) as shown
in Table 2 with a Banbury mixer having a 1.5 1 inner volume.

Successively, the rresulting kneaded products were kneaded
with "Mixture of other compbunds 1", which is as shown in Table
2, using an 8-inch open roll, thereby obtaining respective
non-vulcanized compositions. Here, the proportion of the

18 above-mentioned process oil was controlled so as to make
respective Mooney viscosities {(Table 3) of the non-vulcanized
compositions almost the same, so that processing conditions such
as an extrusion condition applied for the non-vulcanized
compositions were made equal.

The non-vulcanized composition obtained was

24 extrusion-molded using a 45 mm extruder mounted with ribbon dies

having 20 mm width and 2 mm thickness at a dies temperature of

80C and a cylinder temperature of 60°C to obtain a ribbon-like
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article, and thereafter, appearance of the surface (evenness
of the éurface) of the ribbon-1like article was visually judged.
The results are as shown in Table 3.
The above-mentioned non-vulcanized composition was
vulcanized in a mold at 160°C for 25 minutes, thereby obtaining
6 a sample for measuring its compressive permanent strain. Using
a test piece prepared from the sample, its compressive permanent
strain was measured according to JIS K 6262 under conditions
of a compressive rate of the test piece = 25%, a test temperature
= 70C, and a test time = 200 hours. The results are as shown
in Table 3.
12 . Gel permeation chromatography (GPC) measurement
conditions for measuring Q ‘values were as follows.
1. GPC Apparatus: GPC apparatus, a trade name of Type
150C-PLUS, manufactured by Waters Co.
2. Column: two columns, a trade name of TSK-GEL GMHHR-H(S),
manufactured by Tosoh Corporation, were used.
18 3. Amount of sample: 300 41 (polymer concentration =0.1%
by weight)
4, Flow rate: 1 ml/min.
5. Temperature: 140T
6. Solvent: o-dichlorobenzene
7. Calibration curve: prepared by a conventional method

24 using standard polystyrenes manufactured by Tosoh Corporation.

Table 3 summarizes as follows.
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1. Each of Examples 1 to 6 demonstrates that appearance

of the ribbon-like article obtained by extruding the
non-vulcanized composition is good.

2. Each of Examples 1 to 6 demonstrates that compressive
permanent strain of the vulcanized solid rubber is little.

6 3. Each of Comparative Examples 1 and 2 demqnstrates that
appearance is good, but compressive permanent strain of the
vulcanized solid rubber is large.

4. Comparative Example 3 demonstrates that compressive
permanent strain of the vulcanized solid rubber is little, but
appearance is bad.

12
Comparative Example 4 and Example 7

Extender oil-extended copolymer B used in Comparative
Example 4, and extender oil-extended copolymer J used in Example
7 are as shown in Table 1.

Respective non-vulcanized compositions were obtained by

18 the same kneading method as mentioned above, except that
ingredients as shown in Table 2 were used in respective
proportions (parts by weight) as shown in Table 2.

The non-vulcanized composition was vulcanized in a mold
at 160C for 25minutes, thereby obtaining a sample for measuring
its compressive permanent strain and a sample for measuring its

24 fatigue durability.
The compressive permanent strain was measured according

to JIS K 6262 under conditions of a compressive rate of the test



HUN oH N NCk O pitHrINC) ski k 16 May 2006 04)a TA~4 ~Orz H4A4 ro4J0 r+-)
)'-10) 4JQ .03 Nylt CA>1 HNA b+l+1 Um Caa NI[1 W-i Ord C ++@Mag,t20@g-1N
44 311m It ACA 4IJNro b40 aera x o{" +f 1.Lro

16
piece of 25%, a test temperature of 120TC, and a test time of

70 hours. The results are as shown in Table 3.

The fatigue durability was measured by amethod consisting
of the steps of:

(i) stretching repeatedly a dumbbell No.3 test piece in

6 compliance with JIS K 6251 with a fixed load fatigue tester,

a trade name of NRF-08S, manufactured by Yoshimidzu Co., under
conditions of an atmospheric temperature of 80T, a load of 0.1
to 1.9 kg and a freguency of 300 cpm, until the test piece has
been broken, and |

(1ii) measuring stretch-repeat numbers.

12

The results are as shown in Table 3. Table 3 summarizes
as follows.

1. Example 7 demonstrates that compressive permanent
strain of the vulcanized s01id rubber is little, and fatigue
durability thereof is good.

18 2. Comparative Example 4 demonstrates that compressive

permanent strain of the vulcanized solid rubber is large, and

fatigue durability thereof is insufficient.
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C~ 00 . 16 May 2006 20 Clains 1. A vulcani zed solid rubber, whic cghprlses
a vul cani zed product of an oil-extended cgpol ynmer conprising: (i) 100
parts by weight of an ethylene - a -olefinh-non-conjugated di ene copol yner
sati sfying tQF following requirenents (1) to (4), and

laims
1. A vulcanized solid rubber, which comprises a
vulcanized product of an oil-extended copolymer

comprising:

(i) 100 parts by weight of an ethylene - «
-olefin-non-conjugated diene copolymer satigfying the
following requirements (1) to (4}, and

(ii) 10 to 90 parts by weight of an extender oil:

(1) a weight ratio of an ethylene unit to an o -
olefin unit in the ethylene-a-olefin-non-conjugated diene
copolymer is from 73/27 to 40/60,

(2) an iodine wvalue of the ethylene- «
-olefin-non-conjugated diene copolymer is from 20 to 36,

(3) Mooney viscosity (MLi, (121°C)) measured
according to JIS-K-6300 of a blend containing 100 parts
by weight of the ethylene- o -olefin-non-conjugated diene
copolymer and 20 parts by weight of an extender oil is
from 100 to 180, and

(4) a ratio of weight average molecular chain
length/number average molecular chain length measured by
gel permeation chromatography of the ethylene- o -
olefin-non-conjugated diene copolymer is from 3 to 5 said
10 to 90 parts by weight of an extender oil being an
extender oil blended with said 100 parts by weight of an
ethylene- o -olefin-non-conjugated copolymer during the
production step of said ethylene- o —olefin-non-

conjugated copolymer.

2. The vulcanized solid rubber according te Claim 1,
wherein the weight ratio of an ethylene unit to an « -
olefin unit in the ethylene- o -olefin-non-conjugated

diene copolymer is from 67/33 to 45/55.



(i1) 10 to 90 parts by weight of an extender oil: (1) a weight ratio of an
ethylene unit to an a - olefin unit in the ethylene-a-olefin-noT ﬁﬂﬂkﬂ%ﬁted
diene copolyner is from73/27 to 40/60, (2) an iodine val ue of ? e

et hyl ene- a -ol efin-non-conjugated dienejgopolyner is from20 to 36, (3)
Mooney viscosity (M1+4 (121C)) neasured according to JI S-K-6300 of a blend
containing 100 parts by weight of the ethylene- a -ol efin-non-conjugated
di ene copol ynmer and 20 parts by weight of an extender oil is from100 to
180, and (4)-a ratheo?ugeaghzedvepégd mobbeul accolrdimg Itengtikdmunber

aver age nol . chaj n | th neasured b e er meat i on _chr omat ogr aphy
of the ethyﬁ@%%f%lﬁ-é%?e%gﬁgﬁ nyégHFuagtggedgEEXREBBGIVhéPﬁ%f#ﬁTﬂﬁ@}tC)5
said 10 to @hpagssedydvenghtopbl gReext8Ndepy0bh kei ARG an extender oil

bl ended with said 100 parts by weight of an ethylene- a

- ol efi n-non-conj ugat ed copol ymer during the production step of said

et hyl ene- a s ol efify; - ! t pol r._2. The vul canj,zed solid

r ubber accof%ing tﬁ?%gﬁk%§€$iygge§g%%gtﬁ%gggrgﬁFCPﬁE?BgoFoaﬁl@ﬂﬁyPene uni t
to an a - olwdfareimithe it helefhwl eneth@ eoheléAeN0R- conpygatedy-di ene
copolynmer is fron1q;%f3 to 45/55. 16 May 2006 21 3. The vul cani zed solid
rubber accordiHJ'9H & 151 ol ¥Ner t he PHaPYitenal ue of the et hyl ene- a
-ol efi n-non- conjugat ed di ene copolyner is from22 to 32. 4. The vul cani zed
solid rubber according to Claim1l, whereinthe a -olefin in the ethylene-
a -ol efin-non- confiifgatelraliiered copbld newbber propytéirg So Theimuhcani zed
solid rubbe r.di to Cdaim1l erein the non-conjugated diene in the
et hyl ene- a%ﬁaﬁ%%qrﬁ%%n&%ﬁﬁﬁ?ﬁﬁﬁ%ﬁf%ﬁka SR pot yie? FEhBlERfAY| Mdene- 2-

nor bor nene - ofl ediicy-cloopertrajliceiteDrd fe kO BB Aty t NEr 808+ 1671 1 AepHbBEr

vi bration insulator conprising the wvulcanized solid rubber according to
Caiml. 7. "REYCEAGERE Hurtl Somnpaitriliene i cardondeisatidn thbbeof .
according to Claim1l. 8. A nuffler hunger conprising the vul cani zed solid
rubber according to Claim1l. 9. A process for producing a vul canized solid

rubber, whfeh conprirséberhe idtreyr iehn vilaaritbmgdmsiers eqttng a

vulcanized solid rubber according to Claim 1.

7. An engine mount comprising the vulcanized solid

rubber according to Claim 1.

8. A muffler hunger comprising the vulcanized solid

rubber according to Claim 1.

9. A process for producing a vulcanized solid rubber,

which comprises the step of vulcanizing under heating a
blend



bl end 16 May 2006 22 conprising: (i) an oil-extended copolyner, and (ii) a
vul cani zi ng agent, the oil-extended copol yner containing: (a) %8 2 by
wei ght of an ethylene- a - ol efin-non-conjugated di ene copol yner “sati’styi ng
the following requirenents (1) to (4), and_(b) 10 to 90 parts by wei ght of
an extender oil, (1) a weight ratio of anzéthylene unit to an a- olefin

unit in the ethyl ene-a-ol efin-non-conjugated diene copolyner is from 73/27
to 40/ 60, (2)°UPTothHe: value of the ethylene- a -olefin-non-conjugated

di ene copolyner_is({yogﬁzgiipeggen?ég)0598@9Me¥is§9§ity (M114 (121C))
measured according to JIS-K-6300 of a blend containing 100 parts by wei ght

of the ethyl ene- a(inl edivehoantonpggagedtdi ehe oddpekymmdeangd 2O Yyarts by
wei ght of an extender oil is from100 to 180, and (4) a ratio of weight
aver age mol eCHPAYHAS: | engt h/ nunber average nol ecul ar chain | ength

neasured by gel pegyreatd®@npsht oMb eowaphitof okheagt hglkeaena - @l ef i n-

non-conj ugated di ene copolyner is from3 to 5 said 10 to 90 parts by

wei ght of an @bafimtercnr ¢onpipgtand esiender coppllymeended tiisty i d tHEo

parts by wei ght.of an ethyl ene- - ol ef i p-non- conj.ugat ed copol yner during

t he producti%%&%ﬁ¥i9%ﬁr%%?ﬁrg?%ﬁF%néfgaEQOIéffn§h§n-conjugated copol yner.
(b) 10 to 90 parts by weight of an extender oil,

(1) a weight ratio of an ethylene unit to an a-
olefin unit in the ethylene-a-olefin-non-conjugated diene
copolymer is from 73/27 to 40/60,

(2) an iodine wvalue of the ethylene- «
-olefin-non-conjugated diene copolymer is from 20 to 36,
(3) Mooney viscosity (MLp,, (121°C }) measured

according to JIS-K-6300 of a blend containing 100 parts
by weight of the ethylene- o -olefin-non-conjugated diene
copolymer and 20 parts by weight of an extender oil is
from 100 to 180, and

(4) a ratio of weight average molecular chain
length/number average molecular chain length measured by
gel permeation chromatography of the ethylene- o -olefin-
non-conjugated diene copolymer is from 3 te 5 said 10 to
90 parts by weight of an extender oil being an extender
0il blended with said 100 parts by weight of an ethylene-
o —-clefin-non-conjugated copolymer during the production
step of said ethylene- o -olefin-non-conjugated

copolymer.



