; e3e0r 0od "Z<6r TP_ VULCANI ZED SOLI D RUBBER Fi el d of the Invention The
sent |nvent|on relates to vul cani zed solid rubber, which is superior in

|t | ong-t ve per manent strain; 6 seallpg ef ficiency;
o eroer AR = e e s e

appear ance. Th&?%%¥|id rubber"” nmeans rubber having substantially.ngseell,
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 f@lgrggugﬁg QXV¥HL53n|Z|ng et hyl ene- ¢~ -olefin-non- con jugated
di ene copol yner b Supérror 'in its heat resistance, weather resistance,
processability d cos However, . such. v ni zed sol.id._rubpe

T STy the 16 TR BRARGRECATSRLASE EoRateR 1 Peqantead By L s bheFed
solid rubber. A problemsuch that a sound such as engi ne sound,

wi nd- cutt |%l%‘6&ﬁoslbﬁ%‘£ﬂ‘fdr Bt h%ch‘é%i'RFﬁ@‘%&?ﬁd-v@fp‘ﬁm%%e’éﬁﬁééfaﬂﬁt:o a
room duri ng high-speed run of a car, and a problem of rain-I|eaking depend
| ar gel P upwabmle@fwammdw-dfemaé:m shanaicigads ticeefettdgae

vul cani zed solid rubber having nmuch nore superior sealing efficiency has
been desi rédgratht ity pipaolcessebtidiityl suchualk laeadanil t Seakktgudabdlial, a
wi ndow- seal i ng r 2 _material and an engine nount are used under

conpr essetak@shidponse t&innd grpmartPd ofd tive appedriaheeLl ane "wehgani zed
solid rubber having little conpressive permanent strain has been desired.

The conpr esghyér PahdBie FudiHh i arq beyd SBUrvMe 1y nésided 1S UG @R e §yl ene-
(x -ol efin-non-conjugated di ene copolyner 6 rubber having a high Money

viscosity @fefle bl pfdeR 6%19919@19 PYoyeL bk Qﬁoags ethyl ene- a

-ol ef i n-non-'conj ugat'ed di ene copol ymer rubber- and 20 parts by wei ght of an
extender oil exceeds 100 of Moneyviscosity(M1+4 ( 121C ) ) . However,
vul cani zed solid rubber obtained usingsuch an

et hyl ege-cx-ql efi n-non=c at ed dlene copol ymer rubber has probl ens of
poor Eﬁea§%&§k$ﬁﬁun€2°? €%%.?%% CRFL% bon aggregatlon | umps , surface
rougheni ng and e e cuttin ofextruibgnnnlded Sucts and surface

rougheni ng of di %Paé’d‘ Gsokjdpbber uged forapptications sush doors
and car wi ndows can be opened and shut smoothly in a wi de tenperature range
of from a a®wat efPEr have bgea pPyeducederut uF’élC?Fnélzéﬂsr eethpleneca®i zed
solid rubber capabl e of nalntalnlng sufficient flexibility in a wde

t enper at uree¥ - Rk [foa) WadiededlengRrRRL Bre  FabberepupPeRior 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
superior sealing efficiency has been desired. Particularly,

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



An object of the present invention is to provide vul cani zed solid rubber,
which is superior inits long-termconpressive 24 permanent strain; sealing
ef ffi ci ency; | owtenperature characteristics; fatigue durability;
processability such as kneadability, eXtrudability and shape-retaining
property; aaderialiand apeagiascwunthereusedriinder eaMDE s Aades aniddritogieen
extensive studies of vul canized solid rubber. As a result, it has been fond
t hat the alfore heny ipexdddbdf ¢dime¢andehacebapki sheddniaesi agladaambieiat i on
of an ethyl ene- c~ -ol efin-non-conjugated diene 6 copol ynmer having a high

Mooney vi saashh¥ aNdta8 E¥hERESE1Pé | pedi@iell st oL PNese Hed ) \RIYIrQH has
been obtai ned. The present 1 nvention provides vul cani zed solid rubber,

whi ch conpri ses @HQ!%E&H@P%%TQBeﬁ@ 5 HxEaRdsd iﬁ@&%ﬂaeﬁ%@ggmg Si ng:

(i) 100 parts by weight of an e ene- a 12 -ol efin-non-conjug ene
copol ymer satjsfying the follow .equi renent.s o,(4 and (iii) 10 to
90 parts b§" ié%& %Fhﬁﬁeaﬁfé%déa%£%9‘W?9f?P%£R§§%ﬂé ?%?%8 SPpg&YB@ﬁy|ene
unit to,an c~ -olefin unit_ i.n the ethylene- -ol efip-non-c [ ugat ed di ene
copol yrlbr FEbPPEmIATHE @, hagreRSotar bhodes Pttt & BLABGTE (1S EinfRene. o
- ol efi n-non- conj ugat ed di ene cogolyner is from20 to 36, ( 3 ) Money

Vi scosity PWLME%HZQ@ )the nehBuieBeact orelefin onon S zgated sienend
containing 100 parts by weight of the ethylene- C~ -ol efin-non-con jugated
di ene copof9peiyanad r2dhesr ard BY naditghby welghteaf anmxtasider gl ex@eed® t o

180, and 24 (4) a ratio of weight average nol ecul ar chain | ength/ nunber

aver age nolecuwiMomey wikeoghibyMasyr(ad 15§ ) JelHgeswent vobcahi esatsegigphy of
t he et hyl ene- cx - ol efi n-non-conj ugat ed di ene copolyner is from3 to 5.

Det ai | ed Degsbépbbeaidleddisiddyesh aarke thyanessa 0b 1elFe nd nodl-ebin ugfh telae
et hyl ene- c~ -ol efin-non-conjugated di ene copolynmer contained in the 6

oi | - ext endgdef@pebyd@iymeésedibd Nenas epedb Liefsedf OPodt € kle@khanaty,
1- but ene, 1-pentene, 1-hexene, 4-nethyl-1-pentene, 1-octene and 1-decene.

O thege) poeRytess SO¢akudi 8BgragatRbaf enngs, fuMeledirduiiidhialg 8ka
ethylene unit and an cx -olefin unit, nanely, ethylene unit/ cx -olefin

unit, 10 Sgige EARALKERIE b2t iO R T 3bd hro AR tan 0 PLEL SRR KA B

67/33 to . Here, unit™ means a pol yneri zed nononer

exanple, t . URLL > ns a polynerized ethylene unit. Wen the
et hyl ene uﬁ?tdgégéé§§8938%éng€gy wei ght, the vul cani zed solid rubber

bt ai d t | d i or.at it i t trai t
Cow t onper at ur o FEbERdr (€ ae ol ety B8R (abFT B Fast WiBgPuE o
a reinforcing _ agent such as carbon black .and ipgrganic fillers in the
Vul cani 2ed°2814%) SPOBES 258 SEAE TR (4 tr V1P cHITP TR TS SHSE ng a

surface 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
Anobject of 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



the solid rubber. In the present invention, the "non-conjugated di ene" of
sai d copol yner neans not only a non-conjugated diene but also 24 a

now- conj ugat ed pol yene such as a non-%gnjugated triene. Exanples of such
conpounds i -conj ugat ed di®nes such as 1, 4- hexadi ene,
1;6-octadig%g,hgggg%ﬁ€??1,5-hexadiene, 5 6-net hyl -1, 5- hept adi ene and
7-met hyl - 1, 6- octadi ene;  cycl.ic non-conjugated di enes such as .

cycl ohexadi ene, |%>Pcﬁéo S&ht AGVER ° rﬁe{;hygtueqérj%ﬁ%ag(e%e,e -%Wehgttblgf'ﬁéne,
5-et hyl i dene- 2- nor bor nene and 6-chl or onet hyl - 5-i sqQ rogen | - 2- nor bor nene;
trienes suth Hilanlzed)isoddsl EHPPRYenks 2 @rsb’d-rtnel’rg,h s been fond that
2-ethylidene-3-isopropyl i dene-5-norbornene, 2-propenyl -2, 2-norbornadi ene,
1, 4, 9- decathh¢ epbove-pensigpedy Opiratordrn nede acsomplisiesn\by - @skbgber nene;
12 5-(5-heptenyl)-2-norbornene; 1,3,7-octatriene and 5-vinyl -2-norbor nene;
5- ( 3- but enybpb2navi bor b€negn Sethyheaxeryd )-camihaideneonjugated diene
5-(7-octenyl)-2-norbornene; 5-nethyl ene-2-norbornene;

6, 10- dignet &ypo lyhe O-hrdaopta hegh; Mbofledi vEddys 1 fy dafd dar aktety®@@r oil.

4- et hyl i dene- 8- net hyl -1, 7- nonadi ene;

13- et hyl - rp@E&yY ; 1liife 1gr £68% AAELREAL £68 has been obtained.
5,9,13-trinmethyl-1,4,8,12-tetradecadi ene; 18

8,14, 16-tri met hypyd piekdnieXAY8HRY bhefee lcani
4-ethy|idene-lZ-né%ﬁ&F%l,11-pent§%ec§§?%%e. %H@%é“?%d%%ﬁﬁﬁgjﬁ%§“ 8eﬁéed

singly or v’;&%{;}g@}r@ﬂé% a@uf#}::é;{ﬁd;%%&gu& BEgneéifge:?ﬁ%?é]’%@?Sh%%gm%t h An

5-et hyl i dene-2Z- noroor néne or ntadiene or a co
i odine value of the ethylene- a -olefin-non-con jugated 24 di ene copol yner
cont ai ned FH"RHe 6191 ext ended copol yner is from20 to 36, and preferably
from22 to 32. Wen the iodine value is |ess than 20, the vul cani zed solid
rubber obtai ned(khy 108 dePeFitsratlyit Feddidr esSifve BBr negiEMtleneai ¥ or
decrease its vul cani zation speed. In this regard, when a | arge anount of a
vul caRBzat OBttt ArIvgatrdd ddededercepolyiReEassatHsfMindni £aei on
speed, the vul canized solid rubber obtained may have bl oom ng. Wen the
i odi ne valfimllkowtingisrespiinaensats | (1) 6 of4)} heandil cani zed solid rubber
obtai ned may be insufficient. Money viscosity of the ethylene- a
- ol ef i n- non- confiigatEl th e papos yervelgh i odannexhender- ekl ended
copol ynmer satisfies a requirenment that Money

(1) a welght ratio of an ethylene unit to an ¢ -olefin

unit in the ethylene- ¢ -olefin-non-conjugated diene copolymer
is from 73/27 to 40/60,

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

(3)Mooneyviscosity(MLh4(121%3))measuredaccording

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

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

permeation chromatography of the ethylene- o



viscosity (M1l+a (121C)) measured according to JI S-K-6300 of a blend
contai ning 100 parts by weight of said copolyner and 12 20 parts by wei ght
of ‘an extender oil is from 100 to 180, and preferably from 110 to 170.

Here, the reas vy, 1| i SCOSHAty | t the Mooney
viscosity o alseal &%ﬁo@%ﬁeﬁfﬁf&e b(‘yyoEgtqrsilal’{?ﬁ%g’f'r %tsigﬂ‘a ov3efyr%n ioned bl end
is as follows . In neasuring Money viscosity of a copol yner havi ng Mooney
viscosity as high as 200 or nore ) an inconveni ence such 18 as a slip
occurs between a torque-detecting rotor and the copol ymer. Cccurrence of
such an in@@ﬁ@éﬁqgm99SQ¥¥Bﬁ%Rﬂ(ﬁ%ﬂﬁ?qriﬂﬂﬁﬁﬁﬁﬂWUctural vi ewpoi nt of a
Mooney vi scosity measurenent apparatus . As a result , it may be difficult
to nmeasure an acEwaaipd.ebonef viseosidt y-olfint hefModihey e tsitpbens-i & | ess
than 100) it may be difficult to obtain vul canized solid rubber having 24
littl e conprdsfiine nper-onejugtteal ndienevubtopoilgmdrsotontaihbar imavitige
goodf ati gue durability. Went he Mooney viscosity exceeds 180, it nay be
difficubt balckixtiended cCespdegnes! udeaqubher thavigxkesent | iht/katddal idde
variations. Incidentally, 1t is desirable that Money viscosity of the

copol yner _pizalyh ikceedbugbie. 4 Parleid. DafBlkine Vel HtAVEr AGSL AL ar

chai n” | engt h/ nlnber ‘average mol ecul ar chain [ ength, measured according to
gel perneati_ r.0 e nf | e - i N-NQN- i t ed

di ene copoﬁyﬁgfgggn?g?ﬁgd In fﬁ? gﬁff§§¥§Hdgﬁqiﬂ}ﬁﬁﬁégﬂdl§?ﬂﬁﬁ% g%%%, and
preferably fr%n1% L0 4 . It is generally said that the Q val ue increases
with increB5&*6F 8%l ecul ar wei ght distribution, and as a result |,

kneadabi lity and_extrudability can be inproved. \Wereas, in_the present

i nvention, when PHECEIRE RAL I €eR efhlfnaIrd&udnd aigneleRin it gh

nol ecul ar wei ght portion further increases to nmake insufficient dispersion
of a reinf 8pPEAY - Rferrlene mrdd /carpdafbratid tandni ot ¢ gope liymeris f&om ai ned
i,n the vul cani zed solid rubber obtained. As a result, physical properties

of thel%ul dddi2Zelos4P/ &0 r LR PRl AR ifa0m 67/MBekot 4%/ TP vaieke i $heess
than 3) kneading workability in the production of the 18 vul cani zed solid
rubber may "Usidri oedns A proymerited poodremmgunite. eFbdy| exempde, the

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

copol yner i"ethgllepar undtl"amepanlsi @ pedymetricead edshylechec evhilty, aheonvdyel | onal
process using a conventional catalyst such as a titaniumcatalyst ( a

vanadi um catakyeheamlif eicddHIanpards ang alefistht , ThRe vxXl €amlete@idoridsed in
the present invention nmeans a petrol eum softeni ng agent conventionally used

in the progusbegn obthitfedi hagXlexitdathelybhst it £S10E dngrdndey oil
are paraffin naphthene and aromatic extender oils obtained by purifying
hi gh permanent strain at a low temperature. When the ethylene unit
18 is less than 40, dispersion of a reinforcing agent such as carbon
black and inorganic fillers in the wvulcanized solid rubber
obtained may be insufficient, thereby roughening a surface of
the solid rubber.
In the present invention, the "non-conjugated diene” of
saild copolymer means not only a non-conjugated diene but also
24 a non-conjugated polyene such as a non-conjugated triene.

Examples of such compounds are linear non-conjugated dienes such

as 1l,4-hexadiene, 1l,6-octadiene, 2-methyl-1,5-hexadiene,



boiling fractions of petroleum These extender oils generally show a
dynam c viscosity of from5 to 35 mm2/s at 100C . The oil - ext ended

copol yner used in the present invention 6 is produced by a process wherein
the extender oil is_blended wit the ethbyl ene-~x-ol efin-naon-conjugated

copol yner &uPek§vind -pro¢etacddsrs: nd h F@8$h¥1ﬁ6t659°§a69685§s ¥ n the
ethyl ene C~ -ol efin-non-con jugated diene copol yner is once produced, and

t her eaf t er "BPeR@BIUARLISS he eXiem@i®r oi ISUGhbre sPdcifi cgiohexadieny oduced
by a process wherein the extender oil is blended 12 with the

et hyl ene- cdigkeflopentaddeneugatmeathybbetcapoiigner diSsdlngEharbarsolevent in
the production step thereof . The reason therefor is that according to the
| atter proGesghylitleney 2rasttbbrinenkai | ure to sufficiently blend thend
copolymer with the extender oil because of a high Money viscosity of the

et hyl ene- c5-gh 8rbR=?BR1C60} 4R IrEPeHvaANe -aoRBLY RN dISetri dnd e sRbRS Y 18
invention. Wth respect to a blending proportion of the ethyl ene

cx-oIefép-Qgg;ﬁgg&ggggggl§hg§g_gQBPE¥§§%e§@q the extender oil in the

present invention, xt ender ol rom10 to 90 parts by weight, and

preferablyzfr§ﬁ§§%gggegg_ggg%§oB¥%£%%ggFgggg%b%9%f%arts by wei ght of said

copol yner. Vi ext ender *ol han eparts by wei ght, the
vul cani zed_sol i d rubber _obt aj ned sily cause robl e 0 oor
kneadabiIi?yPrPBFﬂﬁgrgn26P°5§PEBﬁSESQFegationfigniéo?ggﬁFiﬁg% r ougfE¥ ng
and edge cutting 9 of extrusion nolded products, and surf ace roughening
of die nol def-Broggetsiengne present invention hdsVddVled tosdonnessens by
conmbi ning the ethyl ene- a -ol efi n-non-conjugated di ene copol ynmer having a
hi gh Moone§-VRspsopepyand2rherbrreaner oi | 5-WBehutigaydir-@rderbeirnedeceeds
90 parts by weight, a viscosity 6 of the blend conprising said copol yner
and the exbefdepentenyd)t@enboborvevbtai n Suf(Gi-hiesen ydi)sRenointo rofenz ;

rei nforcing agent such as carbon black and inorganic fillers in the

vul canlZed5s ¢6-Heptibhgl ) ebtababdrndaea r esBii(;7 -betenyl)ai-nedbsainete;ubber
may deteriorate its characteristics. A process for producing the vul canized
sol i d rubbsrmebh}2enecor-flapbornehs;t B 1p-asmatthiyivansi,on yad@daitsdene ;f or
exanple , the steps of (i) kneading a blend conprising the oil-extended

copol yner, saqvgk RaBh#ilng, 89808e88drikhenecessary, the bel ow mentioned
ingredient, with a conventional kneadi ng machi ne such as an open roll mll,

a Banbury Fl¥fhy123KREafchefRP120, 9XhbHAR i ehe Obtain a kneaded product (
and ( ii ) vulcanizing 18 (cross-finking) the resulting kneaded product

. i ng)
under heat1gg?tﬁ§g?gLﬁgtﬂ%é%@Z?Zy?gpgh%hggcgggﬁ%ﬁgne sul fur; sulfur

chl oride; sulfur hl or i odl nor p ne; norpholine disulfide;

alkyl phenol. gi syl 1} dgo o3 £ SR BYLBNEMEaUuglshlglde: sel ent um

di met hyl di Thi bcar baia ani c peroxides such as dicunyl 24 peroxide,
2. o i et 1 18: B G HIREBYI B3 xubrORARGeoatrtene: and
2’5-dinEtthé€h§i£&éggE¥£pgégﬁglD?%XTgbghtadecadiene. These compounds
may be used singly or in combination of two or more. A preferred
compound is 5-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 wvalue

is less than 20, the vulcanized solid rubber obtained may



10 di-t-butyl peroxide, di-t-butyl peroxide-3,3,5-trinethylcyclohexane and

t - butyl hydroperoxide. O these, preferred are sul fur) dicunyl peroxide,

di -t - butyl peroxi de and t-butyl peroxi de-3, 3,5-trinmethyl cycl ohexane. 6 Sul fur
is used in an anopunt of usually from06 1 to 10 parts by weight, and

pref erab'ydfert%@fig-rétteoiﬁsp@&g%g%s%V;?ée Urm ntngrﬁ_?_.rnt,SoPyda\@i‘ggéeqtsI he

et hyl ene- Cx- ol efi n-non-conj u copol yner. The organic peroxide is
used in an_amount, of .usually fromQ . 1 to rts _by_wei ght nd
preferably V%ﬁn&.zabtltocgl §pﬁéflt' sgﬁy&}\bsf d:rﬁg,aréag’r G Sa#ggﬁya%\gﬁﬁto%fa sai d
copolynmer. 12 The vul cani zi ng agent may be used, if necessary, in

conbi nat i o WicER 1 aFdods MeLaliedr e st rutet ThdoRden (anili‘é{qe&?ecﬂtfent .
Exanpl es of the vul cani zation accel erator are .

N- cycl ohexyMlzapdgasinnaspeeds ifmamilganized solid rubber obtained may

r 1- oxydi et hyl ene- 2- benzot hi azol e- sul f enam de,

N, N- di i sophagyel b2ebmdrgt hwheo| the ul ¢ @imeri vl ud X emd s dif o Fdezatthilazgt e,
2-(2,4-dinitrophenyl) nmercapt obenzot hi azol e,

2- (2, 6-@li eblEythé- vralphnk zeat $60) denziohdu axoi i netl heng AdhiiarylFdicsignfd .de,
di phenyl guani di ne, tri phenyl guani di ne, di-o-tolyl guanidine,

o-tol yl - bi - guani ﬁgong§pheny¢gy@g%g%§e- phtdyal at e gnan ace%gh?ggxge- ani ki ne
yae-

reaction 24 product, a butylalde ani | i ne condensate

hexamet hy| eBeLel naRbACGoAgELa ANy decARTIR) fo1 Z1EET Cap! ARERZOl Nne
ride, h t hy

t hi ocar bani di et hyl t hi Our ea, 11 di butylthiourea, trine t hi our ea,

di -o-tolyl thio tr t i sul ] t B ur

di sul fi de, BF%r gé‘?%ﬁf‘%’ﬁl ar ﬁmlgﬂ?ﬁf%g&g@%%b%t%gﬁ?ﬁ%‘géﬁgﬁt&gﬁh E’ie"fé’“%@

6 20 BRSO R SR AR ) e
ie [ e, c i~hnt )

ety pheryL s goscbareL o) o0 Lyl e e st
i met hyl di , e ,

di et hyl di t hi ocar bamat e, zinc di butyl xant hate and et hyl enet hi ourea. The

vul canlZat ROnPREES| BY Hk9ht AR efterdsrotit &F FFom B0 to tidhoapdrts by
weight , and preferably from12 0O . 2 to 10 parts by weight , per 100 parts

by wei ght bprefpsabiyfeam 418! &Pi A7AonHeslj u§heededisone whyp dhemdtooneyanpl es
of the vul cani zation coagent are netal oxi des such as nagnesi um oxi de and
zi nc oxi devietoshtye ispegpaessed oA iy okieldMooméy vibcaAiltyt pdn saddgent
is used usually in an amount of from3 to 20 parts by weight per 100 parts
by wei ght obpbhgm&8 tthgleéneut-byl Eian-od heo@beyeat-acertiiemed diendrdrs. When
per oxi des are used as the vul cani zi ng agent, exanples of cross-1linking
coagent ar assfgI1bdws JUnnoEeshhOXn GdcomEyoundsosiith @B apedpib Iy haxiitey)
pol yet hyl ene gl ycol dinethacrylate, diallyl phthalate) triallyl cyanurate,
triallyl |iHe6MapUFBé€ssity 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, itmaybe 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 maybe difficult to obtain vulcanized solid rubber having



et hyl ene di met hacryl ate and di vi nyl benzene. 24 In producing the vul cani zed
solid rubber using the oil-extended copol yner andt he vul cani zi ng agent, if
necessary, an ingredient such as plasticizers; (fillers; resins such as,
12 for exanple, polyethylene and pol ypropyl ene; and rubber such as

t hyl - ~X= i D~ i : . " :

e R T e L
be th ti || f 6.rubber,. | t f

s N e i

vasel i ne, coal tar pitch, caster oil, linseed oil, factice, beeswax,
ricinolic acid, Pal%i ViddUsci dnaBaty um&iciitat 8VeEapei UreLeeatar e Chaifc

| aurate, atactic pol ypropyl ene and cunarone i ndene resin. O these,
particuIarﬂ?nptbféﬂméérisayﬁﬁéggs ppllecyparp| gheilsi zdength.s yeasunedan
anount of usually from 10 to 150 parts by weight, preferably from30 to 150
parts by wecgbrdiagdtoogelppefreealiipnf chmoma tbgrabbypaift $hey ethydlane -per
100 parts by weight of the ethyl ene-a-ol efin-non-conjugated diene

copol yrgr . oThg18#8HDhoBaRoRgudatenM deshd I e8ba1yineWPAIdHt Hindd exhbithiet y of
t he vul cani zed solid rubber obtained. 18 Exanples of preferred fillers are

carbon bl agkisdgRen8e@REopoBier EEFEroh™F to Is SAha pAFEdrdoh@nddMl3. and

inorganic f fillers such as pulverized silicic acid, calcium carbonate,

talc and cigy, f@asgre e‘?:aﬁqx’fﬂi& PAEk lthet§6d 108" JHURDA e s ggn%' Aisged

solid rubber i n acc ance t he present 1nvention can used the nost

itably f ' ' ' [ .and
f i?er fyhuﬁfg‘ea?n’.“ob%e%un%%ﬁméﬁgééﬂéﬁif’é%ﬁwm%’é%?Fiﬂﬁﬁﬁ??l@%&%ﬁ% Yiet ai |
W t reference t

t he foll ow n anpl es [ are not ,intended to |imt
the 'scope BRa: RECEPBSRALLER SR G BHRRIFSH 1 VIREEERD) eh] thE Brasent
Exanples 1 to 6 6 Extender oil-extended copol ynmers or_ non-extended
copol ymer siAVERtLofs ¢ theeQeVEbinp HXH4584 PrabPrao R thi8 as
shown in Table 1. The oil -extended copol ynmers or non-extended copol yners,
proces oi #, hdghpdelnatiar et ParbdRBt Surdhes i tnereaseandtoi mekexi de,
whi ch are sone of ingredients shown in Table 2, were 12 kneaded in
respecti veipsepbicient dizpexsingn af ghrpinforpdng agemhbsect? ag carikoBanbury
m xer having a 1.5 1 inner volune. Successively, the resulting kneaded
product s welackraratiddoriganidvififldessofonthénedoipoihel yullcanided isoilddas
shown in Table 2, using an 8-inch open roll, thereby obtaining respective
non- vul cantubbet ombasiiniedns. Adlene, rddeltpr ophysioalofpridperties of the

vulcanized solid rubber may deteriorate. When the Q value is
less than 3, kneading workability in the production of the

18 wvulcanized solid rubber may deteriorate.

A process for producing the ethylene- Q
-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, avanadiumcatalyst andametallocene

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

apetroleumsofteningagent conventionallyusedin the production



18 above-nentioned process oil was controlled so as to nake respective
Mooney viscosities (Table 3) of the non-vul cani zed conpositions al nbost the
same, so that processing conditions such as an extrusion condition applied
for the non-vul cani zed conpositions weiBe nmade equal. The non-vul cani zed

conposi tion_qgbtai ned 24 extrysi on: nol usi 45 . ext ruder, , nount ed
W Lh T bbotE SRas SREFPAS A bHAR ) MERRRAGS 5 e FEPRdsE 24T afpaatEd.
tenmperature of 80C and a cylinder tenperature of 60C to obtain a

ri bbon- | i KeAPhibene gnd aromaplie artededy 014y PN BY RYE i(irakdégh
(evenness of the surface) of the ribbon-like article was visually judged.
The resul tRobkEngLEAwvkPnsh ofapetregle e HiRR SiRNdRR@1dengenrsanlyed
conposition was vul canized in a nold at 160C for 25 m nutes, thereby

obt ai ni ng $hew sanpyeahide vEesosity of SExomps essi 98 et fmnent1eeCai n.  Usi ng
a test piece prepared fromthe sanple, its conpressive permanent strain was
measur ed accor diTie ©bd 1l tléndR@2copdEymepniidd aAStiod pre@Y eaFeHeibat e of
the test piece = 25% a test tenperature - 709C, and a test time = 200

hours. gThe; ¢ gsrldifced HPR PrOMR N whalle@ B3 thé2eb@kbnPRF T8l 98 blended
chr omat ogr aphy (GPC) measurenment conditions for neasuring Q values were as

fol | ons. ]'wzl.tgggemgérgez- ag%ge%g.l %rrrrl%&nu-%on%t} a"%:%ed Q?ggl%g-ﬁry&eriﬁrggo b ePLUS’

manuf act ured” by tWo “cal umms e na

TSK- GEL GVHHR: H na r T I L on,, . wer ed, 18 3.
Amount of %raorP%)\f‘éeFPOS‘%)(?’t,eg. %‘L%%%fy?n%r@% n%%%? F g? ﬁgvgﬂ ég%fq%hl?ye\g/\%?gﬁf'?l.
Flowrate: 1 m/mn. 5. Tenperature; 140C 6. Solvent: o-dich] orobenzene 7.
Cal i br at i off ~CdeFdD PO &R UGR Le L AhERATRPHYHRR AL B PRI E %R d

pol ystyrenes manuf actured, by Tosoh Corg)(or ation. Table 3 summuari zes_as

fol | ows. tW%@ffﬁa’érplcﬁnqﬁél’fﬁt& the gxbendrinSitat ¥erengpPegppisafah¥e of

the ribbon-like article obtained by extrudi ng the non-vul cani zed
conposi ti orf iL§ pHeduced FaehPHPCERAharein theceRERRAST rakled st Riended
conpressive permanent strain of the vul canized solid rubber is little. 6 3.
Each df Caonper atheeceEhgiphes d -ade 3 ndaomrsiongtugs tedatd gpeacapotymsrgood,
but conpressive permanent strain of the vul cani zed solid rubber is |arge.
4. Conpar atiiss»lBsinbha Sotreentdirdieprodactionmegstherpefndenteasoni n of
t he vul cani zed solid rubber is little, but appearance is bad.
therefor is that according to the latter process, it may result
in failure to sufficiently blend the copolymer with the extender
0il 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 rubber

obtained easily causes problems of poor kneadability, formation

of carbon aggregation lumps, surface roughening and edge cutting



12 Conparative Exanple 4 and Exanple 7 Extender oil-extended copol yner B
used in Conparative Exanple 4 ( and extender oil-extended copol yner J used
in Exanple 7 are as shown in Table 1. Respective non-vul cani zed
conpositions were obtained by 18 the s@nme kneadi ng net hod as nenti oned

above, excep! ekRBshalr filhaRks 33anhew). bAaTahe ctdIBRUIRALL Jespcot Ve

proportions (parts by weig s shown in Table The non-vul™cani ze

conpositio cani,zed in_a I I i t hereh
bt ai mi ng_ Aot SR AL Th rt st Biyaibion BasTe il tRSse itHTShS
sanple for neasuring its 24 fatigue durabiljty, The conpressive pernmanent
strain wasPHesLMR RS otdienge ty Jere x Eoel TRRRIERR IRt} giene
conpressive rate of the test =~ 16 piece of 25~ , a test tenperature of 120C
, and a t eSPPPLEBEEhayOlng @ BighloerayHiscasl 5s adothe e trnler 911the
fatigue durability was nmeasured by a nethod consisting of the steps of: (
st r et chi ngWhepebihe dxtendrmizhidl lexhNeedst 89t pprEgeby Wbl Puhpla amseosiittly JI S
6251 with a fixed |oad fatigue tester, a trade nane of NRF-08S,

manuf add ur eff tiye Ydsndcdmprising satlércapridmewrmmdthaneatemdgharil is
tenperature of 80C ( a load of O . 1 to 1.9 kg and a frequency of 300 cpm
until the testldw aveobaaihesnr fiokemd dARbedddonToEsa tdlith et agepeat
nunbers. 12 The results are as shown in Table 3. Table 3 sunmarizes as

foll ows. 1subBKany!EaroseMBISLE HRP ddiiq NP9 48, NG TRRCR SERGR O t he
vul cani zed solid rubber is little, and Tatigue durability thereof 1s good.
18 2. Conp J ﬁﬁwg mstr h C L train
of the vulgéﬁigéﬁlso [ b?&%ng'is %%f%%?lgh§&$3?Pg%§ﬁ§E%gﬁﬁfpgiggﬁgF%of is

insufficient%y?%gggégﬁé Ex&ﬁgggﬁggééggéigggg or non-ext ended

ethylene-pT% Fde e copolynmer used in Conparative
Exanpl es and Ex | esAB GH JCont ent of extender. oi rr b .

wei ght ) 102002030 RBRDID rgﬁ%ﬂb‘:{hﬁ {yhg 6"@1%7&# ts% rubber in
wei ght ) 601 40601 4060/ 4060/ 40601 4060/ 4060/ 4060/ 4060/ 4060/ 401 odi ne

val ue2222289994%388% MWiBy GhaPresess. 5avanthan omRrksed, 59T SKBERES -
viscosity ~M.i +A121C)*~Content of extender oil=0 part by

wei ght 165168e steps apddnkngpdéngendelens |comprkgingkhe oil-extended
wei ght 8585103103103103123105102123Cont ent of extender oil =30 part by

wei ght - - 818apasymer ] 03Coriwkeantz g erggntyi |amb, aritf pnecessary, the
wei ght - - 64646464- 6563- *1 . Content per 100 parts by wei ght of

et hyl ene- ppepy¥v emen tibpéddergrmiienthengidbpos y meynvert ior@int Eneagdéngl00
parts by wei ght of ethyl ene-propyl ene-ethylidene norbornene copol yner. 6
Tabl e 2 Conpeinimé i swedtx angplambxpepl ed234mPBY 564 Gpdbyre mikead @skaeddbke
1) ABCBDEFGHI JRat i o of conponent for naki ng non-vul can-i zed conposition
(part by wenglah)eibsieddeibictedlin a kneaded product, and (ii) vulcanizing
copol ynmer 1001201001201201301401201401401 30Pr ocess

oi | * 1953751064085 7 5650068 § 580 ar hxaiL ] reg Kérreiikd TRBLhHFT Bhas%7 hBAEahgi, UM
car bonat e202020- 202020202020- Stearic aci d11111111111Zi nc

oxi de55555555555M sttt &5 06 £ 0t RRr #AMARURIAR gl agent are sulfur; sulfur
*38.98.98.9-8.98.98.98.98.98. 9-M xture of other conpounds 2 *4---9--'--- *1

Process giioPi@ducedshyshifen §sunK9s28e 0. . 4Lid..aGthadaiRbkpholYRA) -

1)
K

morpholine disulfide; alkylphenol disulfide;
tetramethylthiuram disulfide; selenium
dimethyldithiocarbamate; and organic peroxides such as dicumyl
24 peroxide, 2,5-dimethyl-2,5-di(t-butylperoxy)hexane,
2,5-dimethyl-2,5-di(benzoylperoxy)hexane,

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



*2 . Carbon bl ack produced by Asahi Carbon Co., Ltd. (trademark : ASAH
50HG. *3 . The m xture consisting of 2 parts by weight of cal ci um oxi de,
1.2 parts by weight of sulfur, 5.1 parts by weight of a vul cani zation
accel erator) which accelerator is a blgmd of 1.5 parts by 6 wei ght of

2- mer capt oghenz A7 8xilel pPart by weight of zinc di-n-butyl
dithiocarbana?e?hg??éparglbf'weight of di pent anet hyl enet hi uram

vl oht I”'OF ! ?ﬁ’n—#l&?ﬁgﬁrﬁ%ﬁfo RN Bﬁt&éﬁ‘e"?*é?@%é&ie%p%‘%?‘e?dm& gﬁ; p??:tndi ’
[ [ ' - ;. VLTLNOC R Quchi shi
Chon cal || SaRGER BT SERPPEERISe, 10 {NPS A PEPECESRA SFF I Do, ey

wei ght of dicunyl peroxide (trademark: PERCUMYL D-40) produced by NOF Co.,
1.5 parts BPregiget of ethyl ene gl kot -RiHelPREINIAR e and 0. 5part s apgd
wei ght of sulfur. G Table 3 Com arative Exam | eExanpl e123412345G7/Mooney
viscosity Enbutxloe€pxdfiendndvhl-tziamezbglcyclohexane.
conposi tion3837385037373839383765Appear ance of ribbon-1ike article
obt ai na&8isl i ght | yBylexkriglusgdaimea amountibamwellly from 0.1 to 10 parts
conposi - goodgoodbad- goodgoodgoodgoodgoodgood- ti onConpr essi ve per manent
strain (%bgf wdiGBEanN- hRQUpseLEHabUPbEFo bl 28 &Sl Piparts by weight, per
vul cani zi ngl9. 219. 416. 820. 616. 616. 516. 915. 116. G1LG 71G labove non-vul cani zed
conpositio t] d Ll ' ohi_d e t al

np 058! hakEs Sy APLL LAY OF ML AR 0L G1 e AR NSt At ea

vul cani zi ng above non-vu n----15 X----"-- conpositi

Cainms 1. nj i.d { i §es u i ct of
an ol 1 - oxt Sheag SoESPek | T eadll HacuHTHa 180adpH AT HiRiCC

et hyl ene- s 0l ef | n- non- ' .en ol i i th

Fol T oni ng Pede Perndit D) E8LY BRLE5 B (TR A0G° mb Bohr SERFEOLY Wt e Sor an
ext ender ojl: 1) a weight ratio of an ethylene.ynit to an (x_-olefin
oni ¢ ¢ nEO R ReFEheSy o1t RehorPbBATE R eR Mt A e 8ot  om
73/ 27 to 40/60, 12 (2) .an iodine value of the ethylene- a ]

- ol ef i¥% non- conj Tat ¥41ge8de1agpA9aRdy MaY f PEMUSE.o 1 necessarBondp
viscosity (M1l+a ( 121C ) ) neasured according to JIS-K-6300 of a blend
cont ai ni ngceUbipatienmitha yrlcapizpbienpprederatorgng a yudeandgatiggat ed
di ene copol yner and 20 parts by wei ght of an extender oil is from 100 to
180, and 18ofggnk.r Exampleseight ther ayd qasligalian clagioelenador nawper
average nol ecul ar chain I ength neasured by gel perneation chromatography of
t he et hyl eNeeyalobérYln2rbangohhdgavdd-dinéasandgdel,ynmrer is from3 to 5. 2 .
The vul cani zed solid rubber according to Claim1, wherein 24 a weight ratio
of an et hylNeorydbethybena-2-benkethhamoile-snlfaramide,

et hyl ene- ~- ol ef i n- non-conj ugat ed di ene copol yner isfronb7/33 to 45/55. 21
3 . The vul¢Rrizedoppbpdlrpbbenzaennadong-sal€baamide, Wherein an iodi ne

val ue of the ethylene- a -ol efin-non-conjugated di ene copolyner is from 22
to 32.186 42-mdPEaytbB8nkéeHiaabid,rubber according to Caim1, wherein the
a-olefin in the ethyl ene-a-ol efi n-non-conjugated di ene copol yner contai ns

propyl ene-2_5(2,Ih&iﬂ_ﬂkféﬁhéﬁﬁ'l?ﬁékéa?ﬂb@éﬁzéﬁﬁ@&gbme,t0 Caim1l, wherein
t he non-conjugated diene in the ethylene 12 -ol efi n-non-conjugated di ene

copol ymer gops a5 Dg; @eky IVhLfH6PER41REPALBFBEnRE A GYEhapent adi ene or a
conbi nation thereof. 6. Rubber vibration insulator conprising the

vulcanizedd?ﬁéﬁgo i bhe lg&ggp?gggeto Caiml. 18 7.dép2?§?}gggggﬂgge

conpri sing e vulcanized so rubber according to muf f | er

hunger conprising the v ni zed sal i.d rybber, according to, Cdaimil. 24 9. A
process fo rb?%%‘?x%%‘%‘gar\l/%%gﬁi’ z%‘d' os%ql&’lrsﬁ'b%erqi%vﬁﬂ 8ht8g¥%r Psgegu?ﬁédgt ep of

vul cani zi ng, under _ heat | a b] end
éhphenylguaniggne-phtﬂalate,anacetaldehyde-anilinereaction

24 product, a butylaldehyde-aniline condensate,
hexamethylenetetramine, acetaldehyde ammonia,

2-mercaptoimidazoline, thiocarbaniride, diethylthiourea,



22 conprising: (i) an oil-extended copolyner, and (ii) a vul canizing agent,
the oil-extended copol yner containing: (a) 1d0 parts by weight of an

et hylene- a 6 -ol efin-non-conjugated di ene copol yner satisfying the
following requirenents (1) to (4), andi{b) 10 to 90 parts by weight of an

extender OjhpylylthidutRaght kiR 1ok 18R 1BuREENe Wil 40131 Frihidd) unit
in the ethylene- a -ol efin-non-con jugated di ene copolyner “is from 73/27 to

di ene copot yrEReERT R aHindRot e Endy, Efem b G Jr AR

measur ed accor di JIS-K-6300 o bl end containjng 100 parts by wei ght

of the et thEﬁQPE%-l%Bé‘PFﬁF‘nO : é}dﬁq'ed ?Eﬁguﬁgbgh;ﬁ"é?manm@f% by

wei ght of an extender oil is from100 to 180, and 18 ‘g;f) a ratio of weight

aver age nofiéBapaRMEREYICnESYLNFATnber aver atREFRIREEIE® . chai n | engdimc

measured by gel permeation chromatography of the ethylene- a

- ol ef i n- nodiveshuddisbigcanbanepel. yneincs Adiehylithivcarhpmas® , ARzANC
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010% & () - 1010153L 9EPTyafng) - H37 . Videgndzesy 19okld) Iiboerooks 19 WERBsi HFOM
1 10% #10%&' ()- L!109%& ()- S&L09%& ()-19:!1109& ()- L!10%& ()-!Sy&L0WHHE ()-
N  dEsi HFOM 1exGanded CppolyreRkag -the vobgan iz ing pemRt(.) 1 necessary,

| M 109%&' ()-1M 10%& ()-H NdEsi HFOM 10% (#109%&' () - Yf & ! 109%& ()-Y $M 109%& () -
Y'109%&' () -af@irgggedienvs sudyis )psgicizers; fillers; resins such as,

dEsi HFOM 10%-6M 109%& () - 4#10%&' ()-F2 ! 109%& ()- 010%& ()-Y.
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h& ()-L!10% h& ()- 10% h& ()-sy10% h& ()-Y9! 10% h& () - SwdEnN @! 10%

hl **110% h&h@n ' #ha% hfef)ibidll 109bdnes (JandMi1EFehént) - FubbaR% My ()bd! 10%
h& ()-5G dEnN @) 10% hY6 1 10% h& ()-14#10% h& ()-|f2M 10% h& ()- 9010%
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110 S i A i
h& () - "‘bC@'rfgg o %’PO@-'FTS § é%lwiéﬁa% vageting. gael 10%
h& ()-Y6M 10% h& () VAl dEbC@&! 10@4 10% U () 910% U&' () - #10% U&' () L! 10%
u& ()-L!10%R8ept§e er%t@&‘ eil} Lipseedeptim i antigerobs eV ex. |cimglic

U& () - #10% U& ()-y9! 10% U& &)-l LM 10% U& ()- FL!10% U& () -

LW ! P" dERCE. 19almi$cb%@& @) - bariunposimayate #iemd e )stegraigs, zinc

U& ()-1$M 10% U& ()-1":110% U& ()-P"""#Re####dE: /| 10 U
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 150 parts by weight,
preferably from 30 to 150 parts by weight, and more preferably
from 50 to 150 parts by weilght, 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.

18 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.

The vulcanized solid rubber in accordance with the present
invention can be used the most suitably for rubber wvibration

24 insulator such as an engine mount and a muffler hunger.

Example
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process o0il, carbon black, calcium carbonate, stearic acid and
zinc oxide, which are some of ingredients shown in Table 2, were

12 kneaded in respective proportions (parts by weight) as shown

in Table 2 with a Banbury mixer having a 1.5 1 inner wvolume.

Successively, the resulting kneaded products were kneaded

with “"Mixture of other compounds 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-1like
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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: twocolumns, a trade name of TSK-GEL GMHHR-H(S),
manufactured by Tosoh Corporation, were used.

18 3. Amount of sample: 300 £ 1 (polymer concentration = 0.1%

by weight)

4. Flow rate: 1 ml/min.

5. Temperature: 140C

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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V& () - PPCngﬁﬁgggb@%lbbon-llke 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 demonstrates 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 25 minutes, 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
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(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 80C, a load of 0.1

to 1.9 kg and a frequency of 300 cpm, until the test piece has
been broken, and

(il) 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 solid 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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1. Vulcanized solid rubber, which comprises a wvulcanized
product of an oil-extended copolymer comprising:
(i) 100 parts by weight of an ethylene- «
6 -olefin-non-conjugated diene copolymer satisfying 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 ¢ -olefin
unit in the ethylene- ¢ ~olefin-non-conjugated diene copolymer
is from 73/27 to 40/60,
12 (2) an iodine value of the ethylene- «
~-olefin-non-conjugated diene copolymer is from 20 to 36,
(3) Mooney viscosity (ML, (121C)) measured according
to JIS-K-6300 of a blend containing 100 parts by weight of the
ethylene- ¢ -olefin-non-conjugated diene copolymer and 20 parts
by weight of an extender oil is from 100 to 180, and
18 (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.

2. The vulcanized solid rubber according to Claim 1, wherein
24 a weight ratio of an ethylene unit to an ¢ -olefin unit in the
ethylene- ¢ ~-olefin-non-conjugated diene copolymer is fromé67/33

to 45/55.
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CI10%E () -A )3 . Cslo'%@/g‘;f@l._cénlze&%?%ﬁg%é@according to Claim 1, wherein

an iodine value of the ethylene- ¢ -olefin-non-conjugated diene

)
)
[
)

copolymer is from 22 to 32.

6 4. The vulcanized solid rubber according to Claim 1, wherein

the @ -olefin in the ethylene- ¢ -olefin-non-conjugated diene

copolymer contains propylene.

5. The vulcanized solid rubber according to Claim 1, wherein
the non-conjugated diene in the ethylene- a
12 -olefin-non-conjugated diene copolymer contains

5-ethylidene~2-norbornene or dicyclopentadiene or a

combination thereof.

6. Rubber vibration insulator comprising the vulcanized

solid rubber according to Claim 1.

18
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.

24

9. A process for producing vulcanized solid rubber, which

comprises the step of vulcanizing under heating a blend
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