;e3emmf P6T v 19 May 2003 METHOD FOR MANUFACTURI NG OLEFI NI C Tﬂ%@NCPb@ETIC
ELASTOVER COWVPCSI TI ON BACKGROUND OF THE | NVENTI ON The present %A
relates to a nmethod for manufacturing an ol efinic thernoplastic el astoner
conposition excellent in tensile properties and appearance of a nol ded
product. An olefinic thernoplastic elastoner, being |light and easy to be
recycled, is widely used for autonobile parts, industrial machine parts,

el ectroni c/ el ect MEEHPRASFPRINAATUDAF TYRING % ¥R © T HERMIF A ST Hhd the |i ke
as an energy-saving and resou - in fqgfé stic el astoner
particularly as an alternate %ﬁE%Tébg# %%r%%% ny I?hl oride and a vul cani zed
rubber. The conventional olefinic thernoplastic elastoner, however, has the
defect that it has poorer tensile strength conpared to a soft polyvinyl

chl oride and a vul cani zed BPABGKEROURMAOT MPHBHVINNENTEONIef ect has been desired

strongly. Furtherh Earti cularly i.n the case of fohm' #% into sheet and
extrusi on form ng*FREESEEASHS é,mé?prpfg‘zfrta?ﬁcteo%f“elt LB RF HrTUTE 1% very
i npor tant, _angd,| j SRRGArANCGE: QY8 steB@mku S§sit jectipns and
so forth orall%t ﬁébgt%ﬁgg%h of t'he nol ded Sr ogluct ggggagégmt)ﬂgé%% u%%? itrﬁe
product renmenlsableyprdpPeit58s 2&43d Opppaseasad echrd quefded mamdwat.uri ng an

ol efinic thernopl asti c el astoner xgé/arﬁz:t[,dynan‘i c crosslinking nmethod with a

twin screw extruBBrPLeAIPHGUTH T o8l pf beReEs Pei@s I Tht aRrergrson

mol di ngs W'ttohbé'}%ﬁzl}'chhr,rpiL&WGe@E}HF@é@%? LA 4 Ba2RES fTRUH Ac{r ed
with a single screw extruder, it is not necessarily satisfactory. The
reason consiacddied pheref oelesttdmickabach nic aindigimeaheagrdmg vel ocity in a

twin screw extruder generates nuch heat by, shear, whereby .the crosslinking
reaction COnStIYckAONIBBReHt dERRI rHhF dt 4T AT &IPS ITH SRR A | ead
to un-unifQemuGrass! Lol Ag. HPrisPr SPOA0UERE | BRsA JIRNU ARG, grefhod

W th ascrew conposed of specific kneading discs. But, this nethod is apt to
cause the ahaeenaertofonetbfpopplgppesl atdenikEnatfie saleant eedltitbloar i s

rai sed and the extrusion throughput is increased in order to

er. hour ]
i ncrease product FBRt 99n‘fﬁ’ét+?%%t%lr%£)’§ﬁﬁji‘§t?ré%?rpr?€§tq¥ t%9 AP he above
probl em anglhave,f oynd that det b Foprs Ac LUriNg ﬁdbfﬂzefﬂéﬂscilt@esrﬂgm-{gﬂé{' c
el astomer by dynam cally crosslinking a polyolefin resin and a rubber
conponent wempgradtve & sof evwaEbsvinddr chliseidé andar ewl bawi ngd spaidr C

kneadi ng segnent allows to put_down shear-derived heat generation, and that
an ol ef i ni GHheFREBIAEE; ENE AEf 8RB "ABrbTRt 195 KBAE 1R tensi | o
strength and appeateneg, ¢ard sRIANIY LARHCCQDL YNEGrRYnpaY Hidikdde
dynam c crosslinking at an appropriate rate. Further, the inventors have
found, on &hd extmssbyn dormangf futera ngodmnlel efppeararnwes wipthstnaldaddist oner

by d i cal | l'i nki | yol ef i in and bh t [
2 twi n sor BROGHEELAE YhY DEPPEF by TR RARME ARATHGDGUdSt the

speci fic coRdighh@Rs, RIBHEENSEoPlclicHs QMRS sbdebrbthkenNtREt SuPBSSe of
decreases remarkably, and thus the inventors have conpleted the present

i nventi on. tOBIECIEANDoSUNNARNNaGe ST EHEe | WMENT P ON Ihprpdues riteniamieatiion
intends to solve _th robl em as nmentioned above of the prior art,. and the
obj ect i s L8 pr 60 da> K0 REPREEF It THI B1HUE BORPEAC BB BABRATT VTS an

ol efinic thePRRLIELECASE U r BYTRAFH APt THRREN QnkliRgt ROELLE WifeNgt h
and appearance of a nolding and a nmethod that can produce 2
a twin screw extruder. Although this method produces sheets

or extrusion moldingse with sharply improved appearance compared
to ones manufactured with a single screw extruder, it is not
necessarily satisfactory. The reason considered therefor is
that kneading at high shearing velocity in a twin screw extruder

generates much heat by shear, whereby the crosslinking reaction

AV 1 AN
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19 Nay 2003 an olefinic thernoplastic el astonmer conposition wherein:
emergence of fish eyes (gel-like minute mass) is decreased mark&MBy 2063 e
present invention conprises the followi ng inventions. (i) A nethod for
manuf acturing an ol efinic thernoplastic el astoner conposition characterized
in that, in manufacturing an olefinic thernoplastic el astonmer conposition
conprising a polyolefin resin and a crosslinked rubber by dynam c crossl
inking withraceefip B9 ©x3a Jesul t Rer sepdensydta ber@vk aner et farn east
one kneadi n? segrre]rgt g(; a ) is disposed, and the cl earance between the
vertex porFf 80t "théd kneadi ng segnent ( Ix ) (here, the vertex portion
nmeans a point orspogté ofs o 8BS okt bastarfli il ANGE g Rar R dtew eRLE c v
gravity in the cross-section) and the cylinder inner wall of the extruder
is 1/ 60 orcompesed df Gracifdsskokatihegsdiensdi dmt.erthifi nytAodahsifaact uri ng

met hod according to the above (i), erein a kneadin egnent (a) is

i Sposed. BANSTRESNFERC RAL M SRV ey P RA AP SogHatt (1%)° G o
ratio of the,glaeraRce helieenahRe ¥erd xRofd %r%mgm%tkgsﬁdw@r segnent
(here, the vertex portion nmeans a point or portion at the farthest distance
fromthe centeeasédgiavotder ntd hincresse sprédwmyiaingy t he cyl i nder inner

wal | of the extruder to the screw djianeter which ratio is _smaller than the

ratio as set forThe iBYERIPKE U 1ekeRTPgs sy refolvathe abpveinroblem

manuf act ur | r.din (4 ' i ng
segnent ((%Sﬁ{ﬁgu %gtglgftﬁgggengﬁggtgc??%ﬁagr%ﬁgilgg\glgggeda%ﬁ}gpnlt y.dé(i v) A
manuf act ur ebgsBeihnbpdbacharahing i1y arysendnkfinighe abbdyeléfintvedinignd
wherein the cl earance between the vertex portion of the kneadi ng segnent
((x) (here?d ¥EP&RQEPOFSAL BAIRABFMIWID SCrey FRYTIHR #5FoPht 2GSt ti on
at the far ' rom. A [ iRt 0$S: i on)
and the cyfllgﬁg}é?g#)%%gr%\%a nle%o@fltn{aﬁsee extr uaero‘?i@%E?%% d(?&nrr%&raeeac]{ géélﬁ%&%r | ess
of the scrheadi gemératidn,) aAdnanat aot wliefd miet hbdraopbadt hg dlmdthemeabove
(ii) or (iii) , wherein the value is less than 1/60 which value is a ratio

of the cle§PBREEIbLPREBIF T HeEReriPekopoi{ PoRT BT I He ANGBPREZSBERENt X a )
(here, thepuept Y R b0t FRANSa ByPHLPEoPhi RO HLByRbmE Do f I NERL1 Y Stance
fromthe center of gravity in the cross-section) and the cylinder inner
wal | of thetext raggeropird attleer ste ew Fixanhetrer thevinven el hacteuf ongd meirthod
according to any one of the above ‘Slzl to‘ﬁ%v%< , Wherein the kneadi ng segnent
( cx ) has*PRe°FERFORPNGE f BARYFRSEURY)I ¢ h%%b‘i”n‘b Qb@’ﬁ'b?ﬁlﬁ'i/‘i%g three
vertex porighgagohdl by %ﬂ%ﬂéﬁ%ﬁ%@ds@limrn@ 0 pbRGoYEEL RXr POLA 1 Ay MRanS
a point or portion at” the tarthest distance from Fhe center of gravity in

t he cross- aectbbeay,coijortdret weingxapovin v v ek rkdeadi by meghemidei ng

conposed of _a portigon (al) cont|nuous twisted tp_the contrary direction
relative t&PENEYBRPAG g’ﬁ? F}lﬂll”r’é%t’i’%‘%g’én\#‘% HRFEH o (‘é‘?)&cto’n?'%/ﬁfuousl y

twisted toghRegeabe gkl 8¢Lh0oByts! B4ty e1iRet NENSEL OML 4 Of M hd £ i on,
respectively to the thickness direction, and A3) the thickness of the
kneadi ng segmemkapibe amd dihugf theeinheéxkpesshaye gbmpi¢tiedathefpraeyerndei ng
1.0 times qQr nore of the screw dianmeter. (vii) A nethod for manufacturing
an ol ef i ni ¢*VREFMBPIastic el astoner conposition characterized in that, in
manuf acturing an olefinic thernoplastic elastonmer conposition conprising a
polyolefin resin and a crosslinked rubber by dynam c crosslinking with a
twin screw extruder, OBIEREH rigins SGIMMMRY AF ITHE] I INYENTE oF 19 May 2003
at |l east at one gl ace of the screw whi¢ch segnent has the foll ow ng

. A h A
features: Al) th&PRnBEAFARLSLBKRRE: ARVIRGS ?eEové‘_?i\é?( POt (RERIFR)2T n the
cross-sect bR GRAER abbfe ¥ k8% PPILE UL EARY BnBABY e & iROELI PRoRiad he
farthest distance fromthe center of gravity in the cross-section), A2) the
vertex porti eetabdt hea kneai pxpdsgeniithhgoog poodosedvotyaaposiebimial)

cont i nuousl %Gtwi sted to the contrary direction relative to the screwrotary
directi on &R@XAORIPEILAR (8DFSEORET NnUATRIL AWt e FUPETERE safe BEPREIS On

relative t r ' ti t i

i ect i on, SEARRE FHLA0RANR AL 8T Aol £T0GR HELod EnbBRATRENRES, |\
t hi ckness of al and that of a2 ) being 1 . O times or nore of the screw
dianeter. (viii) A manufacturing nethod according to the above (vii),
wherein there is used a screw di sposed gﬁth t he kneadi ng segnment (A) at

| east at one place and di sposed with a Kneadi ng segnent (B) at |east at one
pl ace having the follow ng features: Bl) the kneadi ng segnent having two
vertex portions (b) in the cross-section (here, the vertex portion neans a
point or portion at the farthest distance fromthe center of gravity in the
cross-section), and B2) the vertex portion of the kneading segnent having a
structure twi sted discontinuously to the thickness direction. (ix) A

Y o b o o o ] o



19 I\?ay 2003 the kneadi ng segnents (A) and (B) at least at two places, in
whi ch conbi nati on the kneadi ng segnent (B) is disposed on the &8\10&%%2%
side of the kneading segnent (A) with no other segnment between. (xi) A
manuf acturing nethod according to any one of the above (vii) to (x) ,
wherein the cl earance between the vertex portion of the kneadi ng segnent
(A) and the inner _wall of the extruder cylinder is 1/100 or nore to,1/6 or

| ess of th&8%scPL&f il afret B3] 195 %A rafdPEHCMS ng CREPREA 48R or W REEED any
one of t heeﬁ@%%né}é' bir) fiQn(lyes WRNEIN e Mal e rhassgestt@@gré-éQQdm ch
value is a ratio of the clearance between the vertex portion of the
kneadi ng segwiketdl¢B) (here, the vertex portion nmeans a point or portion at
the farthest distance fromthe center of gravity in the cross-section) and
the inner wall oFPeREeSentUdeIeRyAIMEPPT bS ER&ENELW AN idifet RYSREXPRE) A
manuf act uri t cqordi of t vie, (] I ]
wherei n at (quasrgf3 g%gh(% ;} ﬁg:l lr}g%%\?feazaién%qug{r}r?%l g(rjlf rlDtelhee vﬁecn g%?%@vo‘ge%%%h%r i's
set to a tenpetakkiecO&hpddd idn @hahawklerar@dainlGast, aRem@hut hetdpyngt ream
barrel is set to a tenperature of 190 [err] or higher. (xiv) A
manuf act ur eRgobef hpdcatleermrmp & ol apl antemsdr Compgisdvad opi Fomprigipg)a
whereln the dynamec crossl 1Nkl ndol e, condustgd under, Lhe condiii one,
sati sfyi ngp)fD S8 ng expression: VMR Sk B eyl (Yg ¥ nTlocg‘fl 95?0@ J-Pn%T- 180)
100 < 6. @ivheretwid &6réw rosifudnpaiaiiy 6 o usedt at Berdvewnbtbed ot the
twin screw extruder, X is a screw dianeter (m) of the extruder, Y is a
maxi mum shégeristigove|kdadingseeshengehératieddaspohed pand shet bkeknamde ng
segrment (A) in the extruder and Z is extrusion throughput (kg/h) of the
oxtruder ) BRGVERS RESIYARREHBATFAGEvRT GG yhesaLBe 299TE bet &) nfhete fr om
the equati @hebvert3xMpyr2003 MehXXTEXSH A Wher gbht¥ohSal EKE YL HEREBE Er
(nmm of the twin screw extruder, S is a nunber of screw revol ution per
second (rpdjisgance fzon thercemter(af)gvivite mthewesesposecshon) ame
cl earance tween.the barrel inner || and the knead] segnent o he
sCrew. (xv;%%/ﬁ ?ﬁ%gefolrnnrrearnﬁf gt ﬁﬁl\%e éeﬁ&glue St ?ﬂ%&%&pﬂg’gﬁ éoe{é t oner
conposi ti ogrChakachber tkedsthetrhat amébepunuf acturi ng an ol efinic
thernopl asti c el astoner conposition conprising a gol yolefin resin and a
crossl i nked iEdbb&rnf agENaAre etdd pARPHE 1RO Fe dhevaPree ridw  exberele?, the
crosslinking,is_conducted under,the conditions,satisfying.the foll].ow ng
expr essi on® ZP>%§~ ng 598Te\r/1vge?§| )n 7 iés)lsap?%er(gu%%wﬂﬁtr( %heoﬁ(rﬁ?eéjtr‘ﬂ n
screw extr gdgmedic q df oaslycIStsddneditd B3 ) ShasSar ewtdbaset €he (8Maphntéde twin
screw extruder, and besides the ol efinic thernoplastic el astoner
conposi t i oRek¥eeRN LR Y exfeeh ediops of | She Kneading Gegmendsdhgseer Bhted on
at |east thy r e Y 0 teady- .
Fer cunder, “RCoRRToH 7L AR S, BFER I BPECOAR dibhe T riluiinl EAALE
el ast oner cawpochd centet dfher ¥ genh thevehdbs OnsésSt Bopl anfdathconrietiery. The
first invention of the present application relates to a nmethod for
manuf act ur ARGeZnvaitéf PRI ELe Het et e Sty ddaRpsert YBAChwhaEEPn, on
t he occasi ugy Lef:i ni r ' l.ast r i tion
conpri 51 ng 8 SnpPSFer Fhi Bk FaRiolhE SOCIIRNAT ARy SRR ARERRER,
crosslinki a@gtelnt g ayn screw extruder, there is used a screw di sposed

with at |east one kneadi ng segmentﬁé a ) (..and the clearance between the
vertex por tliidd)dt menef aaeatirgmeshat e cea imget the gboyer tield pBRerein neans

a point or portiaon_at the farth dis ce fromJ 19 May 2 the center
o "or avi ty T (8 ER0g SEIEREn ohc T UL | P T RSN T of I REe
extruder | 9ikpo3ed adiaeeh®1¥.6 or | ess of the screw di aneter. The second

invention of the present application relates to a nethod for manufacturing
an ol ef i ni divMiepnbphatasuelng matdod desesdingn tovkry e oft thigeabp¥e of

ol e mophates TR £ eal
ol yol ef tn hdaFf Lt SRSEaRPnRt AR A PSEgRCa i &= S POuRPE AT RG wi th
a twin SCr QW eXbrkielaidd Yetmieh i BAOSELRL LRESIeALeLNBRIACE Ofellie SOT oW

a kneadi ng segnent (A) having the followi ng features Al) the kneadi ng
segnent having three vertex portions (a) in the cross-section (here, the
vertex portion neans a point or portion at the farthest distance fromthe
center of gravity in the cross-section)g A2) the vertex portion of the
kneadi ng segnent bei ng conposed of a portion (al) continuously twisted to
the contrary direction relative to the screwrotary direction and a portion
(a2) continuously twisted to the sane direction relative to the screw
rotary direction, respectively to the thickness direction, and A3) the

t hi ckness of the kneadi ng segnment (the total of the thickness of al and
that of a2) being 1.0 tines or nore of the screw dianeter. Both the first

R o S - Y " oy .



of & high nol ecul ar wei ght solid product obtained by polynerizin& one or
nore of nonool efin by either high pressure nethod or IOM/pressU? ayePRdd.
As such a resin there are enunerated, for exanple, isotactic and
syndi ot acti ¢ nonool efi n-based pol yner resins. Resins representative of
these are commercially available. As raw material olefins suitable for the
polyolefin resin, there are i

enuner at eda dohidt letod] POELRYNRede, PropFFERESTE - Bht EFeCe LHBh{BRey Rt R Xhe,
1-octene) 1l-decene, 2-nethyl-1-propene, . .

3- et hyl - 19PBRE Ehet A TT KL Fet B andBans PRy FY L RESE A Sh 8 bi% i ns
are used atpBex@fruldRrdi 4L XEUIe drd Wo 1911 0BF @ esADE PRE ¥oREWwZaldrdt dde,
regardl ess of random or bl ock node, can be adopted as long as it produces
resi nous sUbstramarsfadhesénpolerdlodfaecereding teathdebayedisingkylidiilin a
conbi nati on,_ of two_or re. ,Anpng these ol.efi.n resing,particularly
preferred YPETELD e N@%d@ngfgﬁypgﬂ%-%é%d’}bloq}ﬂ/v §€ L8n2ret ety Yuch as
propyl ene RQERAQWIRIce DL ORYLLRE=CLdMH SNEoBL 96K FOPRL ¥ABEding segment
propyl ene- et hyl ene random copol ynmer and propyl ene- et hyl ene- but ene random
copol yner. (Be (anl ehienveesex puad dmmebasps gseitit iorvebtritaonps eftreabl y
has a MFR %ASTM D-1238- 65T, 230k |load 2.16 kg) in the range of 0.01 to 100
g/ 1 omin. ufagrhgstodpstearRcsof HPT otHA. CERFET C eﬁ?%qu%é“hSHV% pol yol efi n
resin has g,pakes0bci ORY WA EHNB YLk AWedNEn A BSicH fNECRErifEr to
conposition. In the present |nven¥|on, the polyolefin resinis used in a
rati o of priekesabky dDamet&0.parts by weight) nore preferably 15 to 60

ts b i ght inst the total _1Q0 ts.b i ght of t | | efi
e o TvShch R AT e BetAE % ABCRERLBY cf ieeht PR the dove
b - ti i i t i t | {4 t
e o Mo [ vBL LE S 1 RhODADAG dditdiit AU A ERE A7t Sl St OrTe!

and rubber feekasescity. (Crosslinked rubber) As the crosslinked rubber used
in the present inventiogn, there is _enynerated , for exanple, at, |east one

rubber sel 8¢ elher bRFR ALY R TN N MYy EhFree vertex portions (a) in

et hyl ene- ayglefifs HONs CONHARLEL 1RO YLD LU ﬁB?EiBHQP&(ns &t Pyt Rpesy CY

-ol efin copol yner rubber, 1soprene rubber and hydrogenated product thereof,
but adi ene polbbépnantd thedfegehatedd pytodund firioer Ebé )cattard- duewidternie r ubber
and hydrogesated product .t hereof, styrene-isoprene rubber and hydrogenat ed
product th&PEFFOERT8FGHF8RL  r ubber, " butyl rubber, hal ogenat ed but yl

rubber, pol Xb§ObHE W &NEek YWRR1bna6E Vi ROIRIdd B sadineRe HUPRE dorfdd s¥d nat ed
pol yet hyl ene rubber, fluorine rubber, silicone rubber) polysulfide rubber
10 19 Mapf2008ramdnuredt) haret inddesly AwdagetHasthe tcloa taahyl dieedion
-olefin-non-gonLugaged golgene COEO|¥nEé.rUb er_and.eth Iepece-gl fin

copol ymer FEBBEFVEr &°f 508r B6FEY BREPT hed BERTT 2AR- 3D 1B H8h- B ugat ed
di me copol veekihubRel yhavi ied be thel v Bgrebal aatrniattivestd thragd+&wl arly
favorabl e: ethyl ene/ propylene (nolar ratio): 30/70 to 90/10 iodine value: 1
to 30 (g/ 160tgryMbbrestioncaesppchiyedy(HdDohe thiicknesgdreqtinn. mrdent

i nvention, the crosslinked rubb is_ used in a ratjo,of preferably .20 to 90
bar 5. by waPdnERensPdeRigPey b thaoRpeEatngas fehdht niflnrtSeAl A R Loral
100 parts Ryivgin@lls 8F dheokuakedi meseinand . 6r Osméd HeedhordbBertnd Ot her
conponents) For the olefinic thernoplastic elastoner conposition of the
present ineextewodiametgedition to the polyolefin resin and crosslinked
rubber, a sof, .tenin nt. and /or_an inorganic fpller can be jncorporated.
The soft enit¥g? g@nﬁ%tﬁgé 58raﬁ9nﬁfafﬁ8§én%sﬁﬁl?&etéﬁﬂcfEﬁe¥®%% 7%Flg

11T ustrati g 2tieresohbEE £61 ofMhalracleda Rt [ Rl @i SQht RRhRga d0€PISg such
as process oil, lubricating oil, paraffin oil, liquid paraffin)

pet r ol eumrasphaledidiastheneoplaat i¢ aly s sudr gomposli tiian andprbalingaa
pitch; fatty oils, such as castor oil, linseed qQil, rape oil, spybean oi
Bnd- coconuBPOdNOL EIATER AN angha 62ps 81 dAked THEBEREY IXnALA SHO SRk Hhtha
anolini T 3hioh 3Ctilen QUL PLAL 88LES 4 NGEARIngSEEHmaR: () 981 4Fs 501
palmtic acid, stearic acid, bariumstearate, calTium stearate and zinc

| aurate; synthetic polyneric substances, such as terpene resin) petroleum
resin, coumarone-indene resin and atactic pol ypropyl ene; estersoftening
agent s, such asdi octyl pht hal ate, dioctyl adi pate and di octyl sebacate;

m crocrystal l i ne wax; 11 19 May 2003 fubber substitute(factice); liquid
pol ybut adi ene; nodified Iiquid pol ybutadiene; Iiquid Thiokol T"'; and

hydr ocar bon based synthetic lubricating oils. In the present invention, the
softening agent is used, fromthe viewpoint of the heat resistance of the
obt ai ned t hernopl asti c el astomer conposition, usually in a ratio of 150 or
| ess parts by weight) preferably 2 to 100 parts by weight, nore preferably

~— ~r~ . b o M. A NN o Y b1



In t'he present invention, the sof tening agent may be added at th ti:ne of
manuf acturing the olef inic thernoplastic elastoner or may be 1 Mag£P@dded
in the raw material rubber beforehand. The inorganic filler includes,
concretely, calciumcarbonate, calciumsilicate, clay, kaolin, talc,
silica, diatomaceous earth) mca powder, asbestos, alum na) bariumsulfate)

al um num sul fate, cal cium sulfate) basic nmagnesi um carbonate, nolybdenum

di sul fide, 2§r apRPEeat gPRE P¥3Ferl (PEsSCBENM BBACRSAEPRERt bR dos Wiksi ¢
magnesi um . [ alciumtitanate whisker and al um num borate
whi sker. |§gh&§agP§2£§%€?ﬁ$§htion, the inorganic filler is used, fromthe
vi ewpoi nt  @f )r yhbekyegl 884 | £ddnerdNthafindalthirieky vet teReportions (a) in

obt ai nedt her nopl asti c el astomer conposition,usuallyin a ratio of 100 or

| ess partstbg wEPght sepréder Bbtxe 2 the Yeriext oy igd GREnNsoatheinbted 100

parts by weight of t I efin resin and crosslinked rubber..Further, in
Phe orosentofioghis biind Re¥ererH mised Fof SR ik phograLt i 47

el astoner g@aRPEsbkkOBeEc@NogPNt Al N heret of ore known

heat st abi | i zer s, ager esi stors, weat her resisting agents) anti-static agents
and | ubri cadt stsachexsesmmoait iopapf arite Wapeaddinuskoarnéxbehtg noimpas efhnage
the obj ec t of the present invention . Ln the present .inventjon, the

o of L Gt REABEF ALERc o ASTRTE o bt PERT oS BRE PRSI DY T SRR AT t he
above- ment i-@Agd ipel ¥8! ehikNsE88H Nro €4 PP Shi PkEG: S1NRE ApdAW St @dd)al rubber
and optionally incorporated softening agent and/or inorganic filler, and

t her eaf t er coptdpnansd sl iwi soregssed ithkeisrgne Aithet pergmicd iofe o thessdiawki ng
agent. Here, "dynamcal]y crosslinking" nmeanps to, effect crosslinkin

Feact| on by PRAGKALTRES 7 9P nBPEBRCELXELY (5P EHE HEOHIRRF Bf TACEABESITHKI ng
agent. Theaghosslki RKiBEnBIENLF UBRE kiled HEnPTr £S&MN L NYEN | Uk d N idase
crosslinking agents generally used in thernosetting type rubbers, such as
organi ¢ petbiicd#sesphefidl ragi hhatwf @w2) bedngsi| ¢ conesowronndeart ndhea esi n,
gui none andi t sderi.vatives, am ne conpound) azo conpound, epoxy conpound and
i socyanat e SC&FFhE848BFEEEr i nki ng agent s, or gani cper oxi desar eparticul arly
preferabl e (vA3iha RALHBRLELREIRY HELNSEhédotdEnPrES e DA | Q)1 here
are enunerated, concretely, dicunyl peroxide) di-tert-butyl peroxide,

2, 5- di met hyhezedndihgreis-uaad/d porewyd hexeged with the kneading segment
2,5-dinmethyl .2, 5-di-(tert-butylperoxy)hexyne-3, . .

1, 3-bi s(tert bﬁ?y’rdepaeétof;?i g%%r%lpa%e) Bgﬁz‘gh%e,{“eg with a kneading segment

1, 1- bi s(ter(pybutyhae@xy}- 8nd, Praéé NBAVYVAS YERONEXBI®) i kg Dl ures :

4,4-bi s(tert-butyl peroxy)val erate) benzoyl peroxide, p-chlorobenzoyl

per oxi de, B14- theHngashici 6gompaE dhd Widg ttaot veunt ¢k grrtigrireripdain)thies 19
May 2003 terto-sbqtsgl er ox iesro rglri)é(lvc%r g(’){natre‘%.odi acg}l%l rﬁg{o i(%e 1I,aiucgoyl

per oxi de arifd °F8r ¢ uﬁ?P unfﬁ per oXi §* RS SsEPPR AR 8wﬁﬁr1 ot " odor
and scorch ast albiel ifhytpegteni edané€ from the center of gravity in the
2,5-dinmethyl-2,5-di-(tert-butyl peroxy)hexane,
2,5-dinethFFDEFBSGFI§PGPt-BB@yIperoxy)hexyne-3 and

1, 3-bis(tert-b 0XVYi SQRrop < Among the .

25 di et nyt) 2 BEE PR R CORE RS R nE TR S tpa m granc e

organi ¢ perwiisted fidsedtisuahbyyi fo ath@nbhidxh&s bkErde®ort 0 3 parts by
wei ght, preferably 0.05 to 1 part by weight to the total 100 parts by

wei ght of tlH&)pdl penefapgtpreing Aathed oastonkieo r tpbihre 4bQNﬁtt%ﬁ%ibmdpoints
of heat resistance,, tensile opertie l.astic_recovery,..i.npact resilience
2nd ol dab TET 10Y CRHES GBS HbE SIETT B8 ST AopTEA T S PAePBRER Itk
conposi ti Othel RnEHE1 PG BRI MentNVENONODH e WRAM SHQRSH b IKENWE theathedidy the
organi ¢ peroxi des, there can be incorporated crosslinking aids such as

sul fur, p-georend droxiwith pepbthebesewyenuilperecen oxi e,

N- net hyl - N- 4-di ni trgsoani l.i ne, nitrosobenzene i phenyl guani di ne, .

e et byl of g b ate s TRet Bt s BSAPERANE: 5 HLE Y S BN B sy
triallyl cygpyrate, yQbaPR! ¥éraetinnal; MakRackLlhale  APROBBRS: S4EoRSo

et hyl ene gl ycol dinmethacrylate, diethylene glycol di methacryl at e, pol yet hyl ene
gl ycol dinmethacrylate, trinethylol propane trinethacrylate and allyl

nmet hacryl ate, or polyfunctional vinyl nononers such as vinyl butyrate and
vinyl stearate. By using the above conppunds, unifornmandm | dcrosslinking
reaction can be expected. Particularly,”in the present

i nvention, di vi nyl benzenei snost preferabl e. D vinyl benzene, since being easy
to handl e, since being good in conpatibility 14 19 May 2003 with the

pol yol efin resin and the rubber conponent such as

et hyl ene- ~' - ol efi n-non- conj ugat ed pol yene copol yner rubber which cons ti
tute the main conponent of the mass to be crossl inked, and since having a

_ N . o oy 4 Y



Further, in order to accelerate the deconposition of the organi cperoxide)

t her ecan beused deconposition accelerators, for exanple, terti A9 MayA008s
such as triethylamne, tributylam ne and 2,4, 6-tri (di methyl am no) phenol ,
and napht henates of al um num cobalt) vanadium copper, calcium zirconium
manganese, magnesium |ead and nercury. The dynam c crosslinking (heat
treatnent) in the first and second inventions of the present application is
carried outhenkpes@img seeaenid r dernsavPigaspeenrstiat keadt Irsegrignt s .

The dynam c_crosslinking is preferahly conducted under .the inert S
at nospher eWBflcﬁi ??W@h%&&fp%nﬁﬁgiﬁae?e%%mf eﬂpaerlgt 8!181’8?6 h& ;ﬁ’ter uder
is in the papdetteomstie JeknbikdQRAINY s &mSOf {&NIAG IO BEBE ddifnent
pol yolefin resin to 300 ~, usually 100 to 250 favorably 140 to 225 In the

first invebetereot the application) in the point of optimzing the kneading
conditions and the reaction rate of _the d%nam'c crosslinking, the clearance

bet ween t hé*vérd dlenif actig ing meGHSIpdF PR BF tHhE™WnB8REi 7 RYMAY a )
(here ) th t rty L i r:ﬂ%t

di stance f(r?g\ring? htgg(c(%(rylt'e$’9§¥ggl?2%}e?§9?hQ%f%ggck?%gi%ég{e]g?%o%%ﬁé%%L{ e (%ﬂ i nder

i nner wal | o6f thée&kmddindetegBedt 6(R0andERE xiedemallllyo?/ 406 et rader of t he
screw dianeter, and 1/6 or |less, preferably 1/10 or |ess, nore preferably
7/ 100 or | e¥dipflernis d4AAW oF MAARLC Thaoy desptof Sheegerey i amstathe above
cl earance tQ. / I I o] r :gﬁ%l. f e r i I nd, for
exanpl e, i t‘gfg?ppr}ggglﬁgglcggﬁgé %%él?r%é)eaét o1 1%(? %? ?Iglgs??l\@rrgl’rfgé%%e é’rvgebl y

2/ 100 or nukeitid 6 1G0 ,owhkessn the tadrue B 1des fibast 1/ avewlii e vafl dehe

application, in the point of perform ng effective kneading, it is

pr ef er abl eifo2dfdlpiss @ fa thReaPATAREYRIRVICH $DE YERASKrRART PR ¥ndddi ng
segnment (( L gﬁgm ratl h t he
vert ex por%il}lg\r%/agﬁgt %g neadlhﬂz; Qge;rﬁegntt%%hgfg?e%hgogg?ﬁﬁ%%%%ﬁ&%s a
poi nt or pektpent bdn tahethartdwttedd Stiarnaackr Dromh thegrankby eErRfraviity t he
cross-section) and the cylinder inner wall of the extruder to the screw
di amet er wWARCH@ @¥P%S i SeSHOM epnEFAe inRe¥ Yol b ofstReextyPERT 9gd diaty t he
kneadi ng segnmept %cggw)diarl'l cLphe first and second inventions of the
application, inthe point of optimzing the reaction rate of the dynam c
crosslinki igiiid A sapuéherablieginetdeid bheotrdnperat ane aie aff tkasiboaree of

upstream barrels to, 170 ~ or below_and the tenperature of at |east one of
downst r eam'Bar £81 11 1ghereid afhdre@stadngstE hBf efRe L1 Rthdafneans

the side neael Bg;h0stbe, ! epElife NORPEIed FOMA! Renbaletpd 8kesppif and the
downstream neans the side nearing to ihe di 6 fromthe intermed ate poi nt .
The kneadi agwernendsatsiiedsy dné coR0the ndderss tyaed draabiel Lis eell t Ut es.
The shearing force applied is,.in the range of 10 to 10) 000 sec~l)

pr ef er abl y te@peggtypreppd %%f‘F, oxehighgrphy 2003 nore preferably 200 to 1,
000 sec-' i(gil@r i Qfu ralQA1NG MELRGA L AL IRA b0 PO rPBE! £1& dyRadi ng
segnent (C~) or (A)) and in the range of 100 to 50, )600 sec-1, preferably
200 to 10, (@00teecxi)inDrvhgxreciirertilel ¥yb@oitocbos H00nkimg 1is rodmeiurs: eaf
shearing vel qQci t% applied to the spe i fic kneading segment (~3$), or (B). The
dynani ¢ cr 88FTnkPRgCPBIPFEPRE ab i RORtRE t BRF UTRIETOHIE SRS
satisfying thecfol i Xpr i Qn: < (%3 ¢lp90X 1 y ogZ + (T-180)
. 100 < 6.0 ahrérgiénp#ii}gg}g +Eelgfér?ter:rlﬁjfa%rrzgtur(tzap ‘89? at ltdhd;g(di% oloutlet of the
twin screwwhetredder,isXa seaiactempeiameter(Timit afhd e eestit Lderof tHes a

maxi mum shear,i ng velocity (sec'1l) generated at th? ﬁ?rt of the kneadi ng
segnent (AFYER TTEeReXFGHERTantii2? 4 §CERAVSAIINRE S (PRt AfghBEteXKPIHT of t he
extruder, gng_t ;i%él j V, it -{yses IS 4d 1 rom
t he equati gng$~{l é‘)@?‘\%\gg?{él&%%%@ s%ér%w )d%%r?e%%rgrt%gnﬁ)&e% [b%g:é;w n
screw extr vdethe BnieddangWejiantV OA Ltiinoth & ke deeraseeadahr)radidbn) i s a
di stance (nmm at the narrowest Eorti on of the c|earance between the barrel
i nner wal | tAx@uehesdi n9éByneht the exeryderw amy Huhdirstimp e adyimeni ¢
crossl i nki gg,under he gondi 4io St%?-h&%f 4! 2%&“@118*’8%{ aEXQhesston, an

el ast oner corrp05|?'| on'can be pro&uce Which 1S superror 1Tn conpatibility as
to each conponent constituting the olefinic thernoplastic el astoner
conposition and superior in tensile strength and appearance of nol ded
product. The twi n screw extruder usable for the present invention can be
any one wherein the rotary directions of the two screws are the sane or
different, or wherein the two screws are conpl etely engaged each ot her,
partially engaged or not engaged. Anong these, particularly preferred is
one wherein the screwrotary 17 19 May 2003 directions are the sane and
the two screws are conpletely or partial |y engaged . In the twin screw
extruder used in the present invention, the ratio of the screw length (L)

b e . N~ 2 —



the application is preferably one that has the sane features (hereunder
stated) as those of the kneading segnent (A) used in the secon®® Maye8Pson
of- the application: Al) the kneadi ng segnment having three vertex portions
(a) in the cross-section (here, the vertex portion neans a point or portion
at the farthest distance fromthe center of gravity in the cross-section),
A2) the vertex portion of the kneadi ng segnent bei ng conposed of a portion
(ai) continaauzd ¥ X8 gved to the contrary direction relative to the screw

rotary direction and a portion (a2) continuously twi,sted to the sane
direction MEPAEFPEX IF BhBECELY é‘/?/ar“k?%taﬁryqﬂ‘f“?e‘& i%ﬁ‘/ﬁ LM SpBEF FYefXt T ¢ e

thickness di eClinf,and A3kl LPbekDESS O the deadind S8amBnis (4 he
total of the thickness of al and that of a being 1.0 tines or nore of the
screw di amatietankKaeadi)ng £ segiment rbwd} t Ther tkineadiE nch s egeertnced) e pradrer abl y
used in the first invention of the application has, in the viewpoint of

achi evi ng the BRFeeti {RR&heth h@sy Gt ¥PraptPAgSeABeREseEt Bhees Kiftaded
that is tendihg,d e r L. t i O eadi ng
seqrent (UL Tan AESECEPETL R P Ph Pl PP AP IR 505 1T
rati o of tlaeackeaeancamied Wweidh charveteed zpar in ahatheia, mihef ¥etdexngporti on
means a point or portion at the farthest distance fromthe center of

gravi ty i naphelefdsicsrermenplasid a i¢d aHoMede FOMRAEL thaR| corrthelvktd uder
to the screw.di ter. .ot ' i v ' t plication. in the
boi 1t of  pEPPIPRERGRErFABATLR koSt T HuB R B by B wr Pl i) "ar e
pr ef er abl y wdit 50 64 nagh pep Kk Yuathe kiwadong1sagingtid canductefr@f@sabl y
one that has the sane features (hereunder described) as those of the

kneadi ng séfseserfBrigsedsphisheinecth® fovkowivh FPIeRsHPpi i cation: Bl)

t he kneadi ng iggmsgtohgyi ng two vertex portions (a) in the cross-section
(here, the vif¥ex portron neans a point or portion at the farthest distance
fromthe cehleeeiafz g tyrotghphet Clkas/h)sedt tha)twiand ckdw ehervaetext
portion of the kneading segdrren.t having a structure tw sted di scontinuously
to the thi @knesadyiserte dfd Knchdi rgreedidfeter) (pp) f £he-tyhR KGmsttli ng
segnent (A) L.n i nt{ op. J a | j.on has
Chree vert SXtBaPe onEtap Tr ot Rorh ool eELRl e JcheFnab EaeELe MR EISAT, o
porti on neadmpaspeibh haspaltawerade thitmder tdfe St st eyaBCcoff LOoNvE hresent er

of gravity in the cross-section. Further, the kneading segnent (A) is
conposed ofiexeFBRPRENORaRY 1¢R%thi A ahO TV BPEEX SPBPLESNERECRORY PRYRRS v
twisted to i gk L Lon to the contrary direction relative to
the screw rhtgpgr%tad%r gg??lgg éﬁ%g' portion (a2) in which continuously tw sted
to the sanme direskrenntiery ethéinethodt fier rodm factueiig orthe Mixrebiteird t he

t hi ckness of kneadi ng segnent (the total, of thickness of al and that of a2)
is 1. 0 titheIMGPLAFFELCoFIRAECRRY KPR R ofr &P&r BFF§eRt. 10VER RN or
nore. 19 ;19 j ewpoi nt of optim zing the kneadi ng

condi tions l;sng%gg?ggc%?g%?rsgggbf the dynam c crosslinking, the clearance
bet ween the vert @xepbitsonimnehtiven ©f ithedeprieseat appblicstpoefeebdtes 1/ 100
or nore, nore preferably 1/60 or nore, particularly prefer,abI%?ZI 100 or

nor e of thé'-°sac‘f‘%\'7\’/“_2f?Sﬂ’éF‘éP}lfaﬁH“fiFWéPé’dﬁflﬂi@ tJrefapl agigige Brebl y
1/10 O | e3mpRith O, Apholx &12f 8HAPAY oAU & o G dilc 112 afCE PUt AL T
For exanple, the above clearance is preferably 1/100 or nore to or |less
of the scrahetdimopiherticnelesponéer abhyodi tDOn ocomprsing 14 IPobyolediy) or
1/60 or nore to 1/6 or less, particularly preferably 2/100 or nore to 7/100

or |ess. K¥efdrmpdeFhofslipkedpihher phraveh dyBanife ek i) v ®or abl y
used in th ng .l.oyvens. ppLi I J -cal |l ad. .

doubl e-t hr:dag%fc[;a/pgctﬁeéa |dn§mfﬁi'c%§%5%hgé ’?%&\?Jler%%xe%’pggt& %ﬁgﬁ( Bitpna% he
Cross-sect nealet shapereddify skbfeXer { 9 Pahtll Ofe EREE dhdW bRt weenPERé i On at
the farthest distance fromthe center of gravity in the cross-section.
Further, thesdgrepprtiasuef |the dmeaddagosepimantl ( @i)sdhexed hhe westexicture
wherein the vq:r.t ex gorti ons .a jggent eia%hag_ttﬁr Al ethdi stcgnti nuousﬂ( tw sted
to the thi OHSEEPFRREIHR I HiHVH I Bh a5 PPRd BTES L  558 ERet 5¥Me or
different relative to the rotary direction. Wen the discs that are

adj acent together are twisted |less than 90~ to the contrary direction
relative to the rotary direction in the_direction of fromthe upstream side
to the downstream side) they are sonetifes called a feedi ng (forward

f eedi ng) kneadi ng segnent (BF) ( when twi sted | ess than 90~ to the sane
direction, a returning (backward feedi ng) kneadi ng segnent (BR) , and when
twi sted 90~ , a neutral (orthogonal) kneading segnment (BN). In the second
invention of the application) in the 20 19 May 2003 vi ewpoi nt of carrying
out effective kneadi ng, the kneadi ng segnent (A) and kneadi ng segnent (B)

Y S



wherein Z is a t hroughput (kg/h) of the twin screw extruder at a

steady state and X is a dianeter (m) of the screw of the extrlﬁ:lMlayZpQ:?e
"steady-state" nmean's a state in which the various conditions of the
extruder have substantially becone stable and 21 19 May 2003 a
substantially honbgeneous thernopl astic el astonmer conposition is being
obtai ned. The third invention of the present application is preferably
combi ned vihd adnetdn odt Jgpviliy Secbhd ¢reentsont bink ke drideemy ldpdercat i on.
Concretely, int d.inventi nof th pllcatlon it is preferghble to
Use 5t HRTeT R AIIGR e BORRY ERe RnoAth nEE SBGARNEE (A& SF BV aen6adi ng
segnent (A),ass B i gngekahove in the fi rstorthesecondl nventi on of

t heapplication. Particularly, the maxi mum shearing velocity Y (sec'")
generated at thertparstcohdt heveaneach rgf $m@npneSén¢>e9pnrcaktrmdirrega$@@rrent
(A) is preferably 10 to 10) 000 sec-1, nore preferably 100 to 2, 000 sec-1,
further norie® ﬁF‘@fC}éPétﬂ%}’%'01ftad’tPrlG’(ﬂ)a%%EeilPhCFﬁérBPBgéﬁFlFlﬁ}é’rﬁWO&?r t hat

t he rubber [ er last g r oSiti een
crossli nkedérﬁkans e c@segré\/\%er regq;{)ﬁ'éeiﬁag meeéo?i)tsfte%%r?e%gu %In oq%ﬁg%?(glbl oW ng
met hod is wdmﬂﬂeytim et]haesﬁoam;e cimp(3 iwti.do¥ @rommrleln@t)eepm@foere&hh:y 45
W . % or nore. [Measurenent of content] A thernoplastic el astoner
conposi t i cfesHNpPE al%')’é)o?l’gl’r%k%‘gkéhbe&}thrl%@ datipreeesldpkdng itk 0. 5nm
X 0.5m) i sed 3 I ne i i ner ~ for
48 hours, henﬁ} afg%wo%t(g%%&%lcfl Wlt@i'ae ?S 2% %%Q?jﬁﬁceg%gg%r%gm e 21e:i‘lrcature
for 72 houss tBe stetr dRhéad Bng 0BGhaANt (\N&I}gi\llﬂgﬁtﬁ)@Eaﬂ.medlnEI’f(HﬁttuhQsWel ght
of the residue of ter drying there are subtracted the weights of all the
cycl ohexankl) nghs M@Qﬂd’@p@ﬁ@ﬁ‘@@t(FPHFBEstFFF?eYer‘F‘FJFIle?l)tlp?fgﬁm(rﬂ) i c. )
ot her than_{ he t and t yolefin rgsin in
the sanpl e ef%lg%g%;%{ ﬁexan@%@mggfobgrﬁﬁgg{:} gie°%§§"a$‘%lé %USrn:I sog:rslarred
"correct edpditddn wRi ght {aYthesk? dlsl;anl&eyfaeﬁ&m clelne e@t 8erghently tilme

wei ght of the rubber in the sanple is naned "corrected initial wei ght (X)"
The gel colRentress obati by the fol | owi ng equati on. cont ent
[wt.~]=(co C 100
Accordi ng %‘%f)t lg ;ﬁeljs%lr’ft %%\9}2{% |%Yén‘!han ol e??ﬁ?’cggﬁgé%p sﬂ] Qrf&é)]stef)éner
conposi t i oof exset t oo (aD) tensiineowsdyetvi esednd wppeananaey @i raltdiorgs can
be manufactured with good productivity._ Since the olefinic ther rmpl astic

el astoner EShPBAYEi bh PRORRTRY (%P EBorddifRE Wt Fhé BeFéArFord 3tds t he
above exce f rior
ki m ot or o L fORE Ry bR hd e o Yt e b B e
seat; the wterymlmmmfrmméby suwcthashiwnness diifdeguhon, aside

nol d| ng, w ndow nol di ng and roof mol ding, various seal.i ng%??arts of

aut onobi | eA3UchPastiyt aE3e i %P tridifhéin R gmeny r(the Fataduefyddiget s and
seal [ g pathsckebB%od il Shl Ofa A 9T EedRY £ASUME! bOnoRDbL PRI dai Iy

needs . This specitication 1ncludes part or all of the contents as
di scl osed sarthedsmeetércation of Japanese Patent Application No.

2000- 350873, which is _the base of the priaori clai m of the, present
appl i cation. BRI BptbHESERFbTEEN FYeHe F\Eé qechlf}dglpve(‘flﬂ)‘ ¢k the

L1 ansver sepsgghenabuyl ext oly e KIEAN Ok STy (Waritddia i n screw

ext ruder, Is a verti sectional view'of the kneadi ng segnent
(A of thecsaeellhmﬁgga DoliybRefin aestheamd i rubbest cahponent wiheh feeedi ng
(forward feeding) kneading segnent, (BR) is that of the returning 23 19
May 2003 (bH&RwAFHeY cBFREIeX rl‘ﬂ;; %‘e’g%’eﬁﬂ ]H?ﬁ:F‘%JBN) Se9neRhs -of the
neutral (orthogo i e i Wis
fromthis side o?ﬁ% h%%ﬁ&lgrd%%gscﬁ%geg%pgglgt gl% %%P% él{]fulgflfésltraeéés?he
SCrew ar r apgemtfodsefimaitu BExaept By aﬁleQHﬁab&ME\tﬁlo@lamﬂleselaTélﬁm(HJﬁW ng
(a) shows a screw arrangenent used in Exanple 1; (b) , Conparative exarrpl e
1; (c) , Eszanppelzland Wlat|1\¥epek’§h‘ﬁllé953n(ﬁ}ef%h®atﬂbﬂliwlé@afrﬂme :
(e),Exa Ie3a arative exanple 4 ive
exanpl e 3. SFP§EA™FE °°’8Pn§6u1§1°’%o‘%°“é&nﬂmrﬁn ‘E?r?d C(rrle%fs%nrlrnem@%géd %f fish
eyes. The neani ng of each mark used in Figs . 1 to 4 is as follows . r:
rotary direction of screw



s: direction of resin flow c: clearance al: portion tw sted continuously to
contrary direction relative to rotary direction of screw a2: pé?Nad

tw sted continuously to sane direction relative to rotary direction of
screw 1. first feeding port 2: second feeding port 3: vent port F:. feeding
(forward feeding) kneading segnent R returning (backward feeding) kneadi ng
segnent N. neutral (orthogonal) kneading segnent 4: press sheet 5: glass 6:
f | uor escentr ¢$ ¢hinPETARPIFEY DESEREPEYORTOE CPHE SFREFERRED EVMBOPERENTSY24 19
May 2003 The present _jnvention is ex i.ned _hereunder b f exanpl es,
by whi ch, %’6\3\%\‘/‘2‘??' t HES I esen 0“.‘32“\/%%‘{)‘4. gt § & hot® lin%ltngd?{l%% f‘%‘aesuri ng

met hods of - Phy st £aths PEOPRI Y 185y WH L Ne NI iGRY dx@d e@ti o ol efinic

t her nopl astic el astonmer conpositions of Exanples and Conparative exanpl es
were as fol I, [Feasati ng nmet hod of physical properties] (1) Tensile
strength: Tensi|e strength at brea measured gccording to JI'S K6301
using a t efRFFeIRFedd B%W%ﬁ“rﬁ ﬁk\g?;)) ?gnéa}f‘f &VePoRGatY o LR 1B

el ongat i on, 8k clEeak L URS NRAEYE Sh GRS Nt 85 Ehe KB30L,HEHBG A LRS! | €
speed of 200 mm i n. (3) Nunber of gel particie: A sheet press-forned at
190 "~ (10824 06xer&nmhsi deta wves| aac edicafaig] ias seredodvgdlessddar eflalsitpmsixt h | i ght
shed fromunder with a scal ed | oupe about how man el particles are
present whfeRPRF LLEPBRAVANGAPGVTZIFH L LY eMEéélf\r/Jeqqr%ﬁtleSF FtermEped A
press sheet sized. i 1%9,_)% , (o] l.ass of the
box shown <|5rr11 %?ggi%lg%n seelascglﬁgndpsﬁ‘%n} I's etge;e/%g{ﬁ etv%ﬁ;c)%g?s%s?%ergtﬁv\%i ch

were 0. 3XOsfleaayottdaeger with a scaled |loupe with light of fluorescent

i ght being shed fromunder. The nunber of fish eyes was counted. The .
average nunber ofi¥f&hy eydte GRORARENGA (FAR T IR Is M5 od efdRds every hour

after one ' f [ ﬁ/)ﬁ% i -St:ate had been
reached, aﬁggflﬁéﬁigggggh%%g%%%b@ 1. Ekfhgfaa\%eregeg%bl%d e(?r's wer e rounded
to the neafeslyahef £n nuedien)s. ) (Exanple 1) 75 parts by weight of pellets of
et hyl ene- propyl ene- 5- et hY' i dene- 2- nor bor nene copol yner rubber (R-1; Mooney
viscosity M.1+q TheBolvplefhinygsinpsegin SheBr8EAYF dAYLPEIAPICONE ifdisar

ratio 78/2 (oYl . st j : I s Arapyl ene
honopol yma%f ? lﬁ\jﬁ‘—l‘&ﬁ?% %D%gééggé'%fﬁggﬁ%%\ggﬂgé?g%%gggﬁﬁegff%n%n. ,
density 0.o084 ay enBE Of hopaoll elf niey ghitthefr high pressure method or low

2, 5-di net hgl -2, 5-di -%t ert - but I@?r oxy) hexane and 0.3 part by wejght of

di vi nyl benPERBEWER ™ E]E)?‘E)ugtﬁ%/ G Fed eitd st S SPURSTEGRY: Fi%%er)
charged i ntQafp NAPPEEoQcid Wnld SGHhAYCEXEEYEEhohod1df £ Wi 4k A B W
shown in Fig . 3 (a) , and subj ected to dynam c crosslinkig under the

foll owi ng reatlnti onResdnmnuépce sertpel vet ofof theedeheansplcsinier adladdtvoner .
Ext ruder: corrﬂege engaged type twin screw extruder (same rotary direction)
Screw di an®Y®t12885%nm Thi ckness of kneadi ng segnent (total of thickness of

al and that of az) ralQfdEPild1p1éfide8RekabyeSor the polyolefin resin,
setting: Cl/ C2/ C3/ C4/ C5/ C6/ C7/ C8/ C9/ C10/ C11/ D

=120/ 120/ 14D¢ f ¢ Gy/rB6én ngy A0 , 20 @20 10/ 2201 260e ( prppMieber, lofbutens,uti on:
400 rpm Extrusion throu&gh ut: 100 k%/h The _obt ai ned pellets were press
f or med intb'Begﬁsaf'aJ(' exene, l-octéne, l-decene, 2-methyl-1l-propene,
3-methyl-1-pentene, 4-methyl-1l-penteneand5-methyl-l-hexene.
These olefins are used alone or in a mixture of two or more.
Any polymerization mode, regardless of random or block
mode, can be adopted as long as it produces resinous substances.
These polyolefin resins can be used singly or in a combination

of two or more.

Among these polyolefin resins, particularlypreferredare



190 "C, which was punched into speci mens having a predeterm ned shape,  and
the physical properties were neasured. The results are shown i 9@y 2008
(Conparative Exanple 1) Fromthe sanme raw naterials and conposition as in
Exanple 1, pellets of a thernoplastic el astoner were produced using the
sane extruder as in Exanple 1 except for using the screw shown in Fig.3 (b)

. The physical properties were neasured in the sa manner as Exanpl e 1.
The resul tgranggﬂ \hﬁafﬁ TRBT EP9E S 26° ORI Y Z%}U'gy(aé(aﬁﬁﬂpé’ "Pel | ets 60

parts by I Ll - e | s 5oyl = ohi opent adi ene
copol yner @EEEE?Q%E% ﬁ/ﬁ%ﬁgg&% s%:gﬁs{%,ita{/}?ﬁ 4 (i&(}%%ﬁ%‘%}

et hyl ene/ ppepypleesenetAyl éné i tad@o@ lcoperymer veaddie 13, oil anobunt 40 parts
by weight (paraf f inic process oil nade by Idemtsu Kosan Co . , trade
narme Di anaPPPBlr,’é%ePWBBg?T?'lb’éW’é? STITH PR reP PWHRY ght  of

propyl ene-et hyl e bl ock I [ T M 38- 65T, 230k | oad .2. 16 kg) 15
g/ 10 mn., densi ?ge 0?§gyéf%ﬁ§%(n§?%lgﬁé§1%%exltr$ac g greasrfgonu%ntl%'e%%ﬂ% ny wei ght)
, pellets %s'_?e@@EESl?Yhél\@'agm"RofAﬁ@)ﬂ-Q@@'Slﬁﬁﬁxeﬁgom,nd@ﬂdCQkay}B@T iWMFR
(ASTM D1238- 65T, 190 ~) 18 g/10 mn., density 0.92 g/cnB, ethylene content
97 nol %) 6he parge WL Relghto gf00 g/10min. usually, 0.05 to 50 g/10min.

2, 5-di net hyl -r%iS-gi -gt ert-butyl peroxy) hexane and 0.3 part by wei ght of

di vi nyl benzene GEr 8 ﬁrly stirred and bl ended in a Henschel m xer, charged
into a hopper of rRet ¥bhévs FEW S FiUHesaqUNRBREE Yolb bHeiHEF SN EhaMe i n
Fig.3 (c), and subjected to dynam c crosslinking under the foll ow ng

condi ti ons fiewnandf heatir cepéstance of f athherorppsistian el ast oner. Extruder:
conpl ete engaged_type twin screw extruder (sanme.rotary direction) Screw -
i ameter: 46 mm TH RAGLS S & Aatd “Beg FOR. POFBOREE LR THT GRS H al and
that of a2)n 2198t d¥ole/d¥ e A 2REINPED *oUE Cparts by weight, more preferably
setting: Cl/ C2/ C3/ C4/ C5/ C6/ C7/ C8/ C9/ C10/ C11/ D

120/ 120/ 1465140/ 6BGREEE/ B0 200 2 2GR 2EL22DE 20RE g 1-)1 OquABEL S OPY aidhit i on:
450 rpm Extrusion_thro ut: 90 kg/h Using ihe obtai.ned pell.ets

measur errenf’fo hﬁhff’gl ¥3Fgggn rﬁﬁlﬂ/a%ngoﬁﬁosbsrqlolp%ﬁ)e}s&m%esr’coﬁﬁﬁ{:’?e hlen t he
sane way agolyanpkenlredi® {eStHd 2bave -mleawn onedTabteolarffEpapad afigre
Exanple 2) Fromthe sane raw materials and conposition as in Exanple 2,

pel | et s of hgatheeabprant | theamopl@adi onedaspagycedmpas higl omexaaid et r uder
as in Example 2 cept, faor usl t he ew, sho i.n.Fi.q.3 (d) . .The

ohyst cal  praRst AR lLen Ye BTy RRcBTACH R Ml erdp Tad i A e e
results areishkeweikiy.Table 1. (Exanple 3) Pellets 70 parts by weight of an
oi | -extended product of ethyl ene-propyl ene-5-ethylidene-2-norbornene

copol yner rGepeslirksd kBbhRey)viscosity M, +a (100 cC) 70,

et hyl ene/ propyl e rrati N EeTel | vel I J parts by
wei ght (paraf f ?%@%Fé@%ggggﬁgnra%g;%%gmﬁﬁsél?igggﬁggglm{‘{eﬁ% g)q{iane:

D ana ProceaerBW S&humeraelkldel Fo030epamp Be Py tWeegbt cife pubpyk el dwyeapol yer
2 (MFR (ASTM D1238-65T) 230 ~, load 2. 16 kg) 2 g/10 min. , density 0.91
g/ cnB) and fgom Hhe grpypwingtits tdmonp NethypiagyCenebs Simi nom cnimgatadl | y
stirred and blended in a I—}ensgﬁel mxen) chayged fnto a og\ﬁer & twin
screw ext r §der SBGUTPred Wt AUPRE" s &rew shdwn 1 A Fi ¢ S°P8) YARE TSt z20
kg/ h to thesbipirehef eaBbeg ppat hplrbhienexéd Ustedduct thereof, butadiene
2,5-Dinmethyl-2,5-di-(tert-butyl peroxy%hexane di | ut edt 030%y weight with a
sof t eni ng &Yeker( pafdahvirPeepprbedsBrofnc huthe 5O f dehf ¥ BRP KIVHRCHERe trade
nane: | O ang i aRal Y A0 BT h ol b8 DOURERDNY, | S RS20 O/
and the m xture was squ ected to ynam ¢ cr osSITnki

under t hef olru®dleRga a8 th{ & PO$é10a ¥ E AR URE t@les o, achNer oPpperstibd st oner .
Extruder: conpl ete engaged type twin screw extruder (sane rotary direction)
Screw di ambuéyl 2han.2Balogenarsgd Poosl Thbbkene £ 10f1 sohaddileg esefrgit. (t ot al

of thICkne%%r%Eo%%t%q eyggkaggegg)fu%ggrpn%hlorinated polyethylene

rubber, fluorine rubber, silicone rubber, polysulfide rubber

10



L/ D. 44 Tenperature setting: Cl/ C2/ C3/ C4/ C5/ C6/ C7/ C8/ C9/ C10/ C11/ D

=120/ 120/ 140/ 140/ 160/ 160/ 180/ 220/ 220/ 220/ 220/ 200 (~C) Nunber ?QP%W8@9§|on
350 rpm Extrusion throughput: 120 kg/h Using the obtained pellets,

measur enent of physical properties was conducted in the same way as Exanpl e
1. The results are shown in Table 1. (Conparative Exanple 3) Method
described in JP-A-9-095540 Fromthe sane raw materials and conposition as

i n Exanpl ea®d @E¢¢@Q%eofuhquerﬁﬁpmasﬁm@séla§@@n€ﬁhwéﬁéepﬁbduced using the

same ext 1 udet o 88y | RKAP! £ 2 SXBEAL LA HBL I NG S8ke shoM LG - 3

f ) . The p%y5|cal pr oper dsuf e Sane nanner Sas  EX

1. The resyl 15 &6 UPM yine rT 3RS el a(r@orfﬁ%ro%tab‘i% Exagpkge4) Fromthe sarre
raw materi als and conposition as in Exanple 3, peIIets of a thernoplastic

el ast oner waehel enecdorepy Lehegn ehes waie atad Ldjneern@s:qmlamlrem% ovi ded

that the o eratlo condi ti.ons of the extruderwere as sho n Ta Ie 1 . The
hosi co RE Ry PBe o R  re T ALY Rt a8 el S

resul ts are SN A dY phYA ehe Q%&%w n@valoyti 98;755Q,r BgY 1 pConpar at i ve
Exanpl e 5) Fromthe sane raw materials and conposition as in Exanple 2,

pellets of alddiereroplast:i ¢ elcastoonter/ 1Wer @)pr oduced using the same extruder

as in Exanple 2 provided that the op§éation conditions of the extruder were
as shown i n Meghey viscpid thydiedit 09roper tPesOweP® measured in the sanme

manner as Exanpl g, ke gﬁeééﬁw iy 8 H1OMi e &J@Mﬁn&‘ed (r§%%‘ﬁ’ [ eVl i on:
540 rpm 29 19 May 2003° _UQ n~NMM-pppNOINCpQ17 TD N -1,

MOOOLI r W 1} D@~ratde bl @uiEatsO@CY tol M Padrs by wdiiQ m))Ve pmmumm
7' - 1~-i NMa~| ~V' O W
oooo\|vI | M &R g 8§~mm§|\pl@ue@ﬁhlt apg@ngﬁetpﬂma\} d0@parts by weight

W g“N/?&N: or) HBFOHR D Pun ang, q-’fjc’lsfs\/ldél\}‘ﬁﬂi?~r“rﬁb(eer~ a MINN ~ t-w
u') ~rtrl U Qhthe MO pedésbpd) | ~OM ~r-11TWI O-O 010 O OF'" 1 rN

For the olefinic thermoplastic elastomer composition of
the present invention, in addition to the polyolefin resin and
crosslinked rubber, a softening agent and /or an inorganic filler
can be incorporated.

The softening agents may be any of those usually used for
rubbers. Illustrative examples thereof may include petroleum
softening agents, such as process oil, lubricatingoil, paraffin
0il, liquidparaffin, petroleumasphalt and vaseline; coal tars,
such as coal tar and coal tar pitch; fatty oils, such as castor
0il, linseed ocil, rape 0il, soyvybean o0il and coconut oil; tall
oil; waxes, such as beeswax, carnauba wax and lanolin; fatty
acids and metal salts thereof, such as ricinolic acid, palmitic
acid, stearic acid, barium stearate, calcium stearate and zinc
laurate; synthetic polymeric substances, such as terpene resin,
petroleum resin, coumarone-indene resin and atactic
polypropylene; ester softeningagents, suchasdioctyl phthalate,

dioctyl adipate and dioctyl sebacate; microcrystalline wax;

11
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rubber substitute(factice); liquid polybutadiene; modified
liquid polybutadiene; liquid Thiokol™; and hydrocarbon based
synthetic lubricating oils.

In the present invention, the softening agent is used,
from the viewpoint of the heat resistance of the obtained
thermoplastic elastomer composition, usually in a ratio of 150
or less parts by weight, preferably 2 to 100 parts by weight,
more preferably 5 to 80 parts by weight to the total 100 parts
by weight of the polyolefin resin and crosslinked rubber. When
the softening agent is used in the ratio mentioned above, the
obtained Eﬁermoplastic elastomer composition is excellent in
flow property at molding without the lowering of mechanical
properties of molded products.

In the present invention, the softening agent may be added
at thetimeofmanufacturing theolefinicthermoplasticelastomer
or may be 0il extended in the raw material rubber beforehand.

The inorganic filler includes, concretely, calcium
carbonate, calcium silicate, clay, kaolin, talc, silica,
diatomaceous earth, mica powder, asbestos, alumina, barium
sulfate, aluminum sulfate, calcium sulfate, basic magnesium
carbonate, molybdenum disulfide, graphite, glass fiber, glass
balloon, shirasu balloon, basic magnesium sulfate whisker,
calcium titanate whisker and aluminum borate whisker.

In the present invention, the inorganic filler is used,
from the viewpoint of rubbery elasticity and moldability of the
obtained thermoplasticelastomer composition, usuallyinaratio
of 100 or less parts by weight, preferably 2 to 50 parts by weight
to the total 100 parts by weight of the polyolefin resin and
crosslinked rubber.

Further, in the present invention, the olefinic

12
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thermoplastic elastomer composition can contain heretofore

knownheat stabilizers, ageresistors, weatherresistingagents,
anti-static agents and lubricants such as metal soap and wax
insuchanextentnot todamagetheobjectof thepresentinvention.

In the present invention, the olefinic thermoplastic
elastomer composition is obtained by blending the
above-mentioned polyolefin resin, crosslinked rubber as raw
material rubber and optionally incorporated softening agent
and/or inorganic filler, and thereafter by dynamically
crosslinking in the presence of a crosslinking agent. Here,
“dynamically crosslinking” means to effect crosslinking
reaction by kneading in a molten state in the presence of a
crosslinking agent.

The crosslinking agent used in the present invention
includes crosslinking agents generally used in thermosetting
type rubbers, such as organic peroxide, phenol resin, sulfur,
hydrosilicone compound, aminoresin, quinoneanditsderivatives,
amine compound, azo compound, epoxy compound and isocyanate.
Of thesecrosslinkingagents, organicperoxides areparticularly
preferable.

As the organic peroxide used in the present invention,
there are enumerated, concretely, dicumyl peroxide,
di-tert-butyl peroxide,
2,5-dimethyl-2,5-di- (tert-butylperoxy)hexane,
2,5-dimethyl-2,5-di- (tert-butylperoxy)hexyne-3,
1,3-bis(tert-butylperoxyisopropyl)benzene,
1,1-bis(tert-butylperoxy)-3,3,5-trimethylcyclohexane,
n-butyl 4,4-bis(tert-butylperoxy)valerate, benzoyl peroxide,
p-chlorobenzoyl peroxide, 2,4-dichlorobenzoyl peroxide,

tert-butyl peroxybenzoate,

13
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19 May 2003 Organi c peroxide: 2,5-dinmethyl-2,5-di-(tert-butyl peroxy)hexane
Softeni ng agent: paraffinic process oil made by Idem tsu Kosan Co., trade
nane: Diana Process PW380 T: resin tenperature at die outlet of twin screw
extruder, (C) X screw dianmeter of extruder, (nm Y. maxinum shearing

vel oci ty gEABFabelybhpekeendls orF FRGhemtP ey toordidtr it darudete. (sec-1) z:

t hroughput . of _extruder, . (kg/h) U _distance at nharrowesi portion of

cllear ance. baFRELh BAFPEioF oAbt tart ShEVEce B L shEe

SCTe eadi Ty segment, (nm)
Expression (1): 2r2d0X 4nl @9Y¥ viéw8dint (Jf B and08:-EXph assd i ()

ZI Xz~3 Al the publications, patents and patent applications cited herein
are incorpprefedrhéreara by5reéireence- 3 1S tdiei ftant iyl pXoxy ) Ieexdne .2003
CLAI VG 2,5-dimethyl-2,5-di- (tert-butylperoxy)hexyne-3 and
1,3-bis(tert-butylperoxyisopropyl)benzene. Among these,
2,5-dimethyl-2,5-di-(tert-butylperoxy)hexane is most
preferable.

The organic peroxide is used usually in an amount to make
0.02 to 3 parts by weight, preferably 0.05 to 1 part by weight
to the total 100 parts by weight of the polyolefin resin and
crosslinked rubber, from the standpoints of heat resistance,
tensile properties, elastic recovery, impact resilience and
moldability of the obtained olefinic thermoplastic elastomer
composition.

In the present invention, upon crosslinking treatment by
the organic peroxides, there can be incorporated crosslinking
aids such as sulfur, p-quinone dioxime, p,p’'-dibenzoylquinone
dioxime, N-methyl-N-4-dinitrosoaniline, nitrosobenzene,
diphenylguanidine, trimethylolpropane, N,N’-m-phenylene
bismaleimide, divinylbenzene and triallyl cyanurate, or
polyfunctional methacrylate monomers such as ethylene glycol
dimethacrylate, diethyleneglycol dimethacrylate, polyethylene
glycol dimethacrylate, trimethylolpropane trimethacrylate and
allyl methacrylate, or polyfunctional vinyl monomers such as
vinyl butyrate and vinyl stearate.

Byusing the above compounds, uniformandmildcrosslinking
reaction can be expected. Particularly, in the present

invention, divinylbenzene ismost preferable. Divinylbenzene,

since being easy to handle, since being good in compatibility
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1. A-twin screw extruder for use in manufacturing an olefinic ,Lgrﬁr rrgg{)glsti C
el ast omer conposition conprising a polyolefin resin and a cros Ak

rubber by dynam c crosslinking with the twin screw extruder, the extruder
conprising: two screws; and a cylinder having an inner wall containing at

| east one of said screws; wherein the at | east one of said screws conprises
at least a first kneadi ng segnent; and the cl earance between the vertex
porti on of wsghdtherstlkokalimgreegmemd aride ttheblosat | edayoriemtersued! lasof t he
extruder is 1 /60 or nore to 116 or |ess of the screw diameter. 2. An
extruder aBEBYHPRG- Co G e Ronufargivg ated POLYERS cOReLyMesaryPEerens
further Cogptkf2snd 3¢Gead ddiparh RonsABERLAnApsed doumnsidaam pled he
first kneading segnment, and the ratio of the clearance between the vertex
porti on of ahbes seconchwineadi fgnseboendif aodublie ieyhgndegan hnarermiildeaf t he
extruder to the screw dianeter is smaller than the sane ratio for the first
kneadi ng sE§nBAEX 35 AhsSRRFFaWEr tBRERY HI RFIV 2 tthe, eififsiteithathe g r st
kneadi ng s . he s d i i d .adj acently.

4 o oxtr e auBRinb o6y TRERET  EIRARLNY, SPRN o 3O RBRER S ear ance

bet ween then¥enbpxapeiti 8Dadtohbf KOHRPEH NG GeBETEn ! Hrhef 164 idmder i1 nner
wal | of the ex'gruder is 1l 50 or nore to 1/10 or less of the screw di aneter.
5. An extrpH¥pigatordPpgrtde€iaim?2 or 3, wherein the ratio of the

cl earance between the verte ortion og; tq)e second klnea}(di n sedgrrent and t he
. . ? c?m?%un uch, as ., t ? apove Cross 111t 1 al or
cylinder inner wallT © e extruder to the screw di areter "has a val ue | ess

than 1/60. pd82yfun8t Maja 2R YA méMomRed i ¥ 1ABLL €b R@KeOu Siy1 BNE ffrtld ai ns 1
to 5, wherein the first kneading segnent has-the following features: Al )

three vertbX woithoey lassherreberaklbctl-@gnto D )panie warvexghbragaomsdf t he

kneading segrent, 13 £oRPOSedsof, a, ROKLL ofe (Al ) LRl AQUS L i Stpd Lo the
contrary ditéctron refattfrve tothe strewro aryp Irecti‘on and "a portion
(a2) conti gyedshynkviistesptp.t he sanme direction relative to the screw
rotary direction, respectively to the thickness direction, and A3) the

t hi ckness of theFrnther ndsegdenttq @seelerateothe e aomipeeiddonoe £ &heand

that of a2)_is_ 1.0 tinmes, or_nore the sc di ter,..7. A twn screw
ey uder ¢ Broinlendndiinl BLE LS FEEN AU AREEL L1 b Jedl dhACLE
conposi ti OfogOBRENBLEY BepOl o) chminéeSiicings at €13}l didatk ,r ubber by
dynami c crosslinking with the twin screw extruder, the extruder conprising:

at |east okEibBt¥haBéRPraBAng. & 67 E5t (diRekhinpamahetibpeRd at | east at
one pl ace R%BEQﬁeﬁgig‘é”oW fidS! 2ATRNt (Dagathg, follond ng. featyres: Al

t
) three vertex portions 1n € Cross-secti'on
zirconium, manganese, magnesium, lead and mercury.

The dynamic crosslinking (heat treatment) in the first
and second inventions of the present application is carried out
in a twin screw extruder having specific kneading segments. The
dynamic crosslinking is preferably conducted under the inert
gas atmosphere of nitrogen and carbon dioxide. The temperature
of theextruder is in therange fromthemeltingpoint or softening
point of the polyolefin resin to 300 C, usually 100 to 250 C,
favorably 140 to 225 C.

In the first invention of the application, in the point
of optimizing the kneading conditions and the reaction rate of

the dynamic crosslinking, the clearance between the vertex
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A2) the vertex portion of the first kneadi ng segnent is conposed of a
portion (al ) continuously twisted to the contrary direction r &9 May\?808 o
the screw rotary direction and a portion (a2) continuously twisted to the
same direction relative to the screwrotary direction, respectively to the
t hi ckness direction, and A3) the thickness of the kneading segnent (the
total of the thickness of al and that of a2) is 1.0 tines or nore the screw
di amet er . B rtprertr tlerkrgecondi Agonentl APm thewker e e et eat PPs&denone

screw further conpri ses_a second kpeadi ng,.se n t least at ane place
naving ¢ nd T GGt enpar saohey CRES SR b ot e e < £4 RSP ons i n
the cross-seddnityaRd B Eh8syesiexi POy timn e thiA isRaNd nkeeadkng .
segnent has a structure tw sted discontinuously to the thickness direction.

9. An extraflgtheacedrdideg e T 6P ne B, mawrer aire fdrmlslac @d Mneadimegesednent i s
on the downstream side of the first kneading se nt. wi th no other segnent
between. 10 ARTEY; FARBFCSECOIH 1 & S7CH&F i 95 Sherer ¥ (e Be% d88E: one
screw i s disnosed rerhB1g ¢2106 AL h@Bs0ff thR tickely @lsheesrNd dingadicng
segnents at | east at twd places, in which conbination the second kneadi ng
segrent i sidiispesqdientehfodovinstabeam siléerahceheof be st/ &headimoges egnent
with no ot](ryer seqnment between. 11. An extruder .according to any one of
Cains 7 taPT AFTHh&E hfpEicsieny I338greide A it BPR GKPERIEhe4t 1Peast one

screw i s o &0 ARA 18T &F hd e 16! £A1 /L 1 RBEVERE, & *}Fre‘é%ﬁa@&ﬁ@?&b@“ of
the first kneadi ng segnent and the inner wall of the extruder "cylinder is

1/ 100 or mor endae M6 70h100ess dfestshe screw dianeter. 12. An extruder
according to any ene of Claims 8 ,to 10, further conprising a cylinder

wi thin which thd B NeastPohBesEHEHF i 7 Wit Y Und- R &P&In CAfé OPat 8 of the
cl earance é}g% WRAR d e iégEES%mEH&téPf‘e@{i\w%r?&C& ,ertaQ's”%ré?Q%BFLea”d the

i nner wal | the extruder cylinder to the screw dianeter has a val ue of

| ess than dd §DspdSe aAnBddhaciddgmend (B iutydsr st @Rh a8 Dgg 3 ghkati ni C
t hernopl asti c el astonmer conposjtion conpri si n% a pol a}gl efin resin and a
crossl i nket@dubBédrhpgeaprati ¢ Por 39A ienkidtgd UStnGre Chieareacewbekre8ler as

defined i nt@é‘%élr}?e)pfpom(ioﬂr S‘Eegﬁggk&é@&i’ﬁg @gmen]tg (I\l@&eZ,OQ%e vertex
portion means a point or portion at the farthest distance from
the gravity center in the cross-section) and the cylinder inner
wall of the extruder to the screw diameter which ratio is smaller
than the ratio as set forth regarding the kneading segment (@) .
In the first and second inventions of the application,
in the point of optimizing the reaction rate of the dynamic
crosslinking, it is preferable to set the temperature of at least
one of upstream barrels to 170 C or below and the temperature
of at least one of downstream barrels to 190 T or above. As
used herein, the upstream means the side nearing to the feeding
hopper from the intermediate point and the downstream means the
side nearing to the die from the intermediate point.
The kneading time is usually 1 to 20 minutes, preferably
1 to 10 minutes. The shearing force applied is in the range

of 10 to 10,000 sec’!, preferably 100 to 2,000 sec’?,
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14. A manufacturing nmethod according to Caim13, wherein at | t of
the upstream barrel of the twin screw extruder is set to a tenjg)eaﬁai’gb]@ of
170C or lower and at |east one of the downstreambarrel is set to a
tenperature of 190C or higher. 15. A nmanufacturing nethod according to
Claim 13 or 14, wherein the dynam c crosslinking is conducted under the
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of aportion (al) continuously twisted to the contrary direction

relative to the screw rotary direction and a portion (a2)
continuously twisted to the same direction relative to the screw
rotary direction, respectively to the thickness direction, and
A3) the thickness of the kneading segment (the total of the
thickness of al and that of a2) being 1.0 times or more of the
screw diameter.
Kneading segment (f8)

The kneading segment (f3) preferably used in the first
invention of the application has, in the viewpoint of achieving
the effective kneading by interrupting the mass to be kneaded

that is tending downstream and retaining at the portion of the

kneading segment (&), a value of less than 1/60 which value
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of performing effective kneading, the kneading segments (@)
and (fB) are preferably disposed adjacently.

The kneading segment (f3) is preferably one that has the
same features {(hereunder described) as those of the kneading
segment (B) used in the second invention of the application:
Bl) the -kneading segment having two vertex portions (a) in the
cross-section (here, the vertex portion means a point or portion
at the farthest distance from the center of gravity in the
cross-section), and
B2) the vertex portion of the kneading segment having a structure
twisted discontinuously to the thickness direction.
Kneading segment (A) <Figure 1>

The kneading segment (A) used in the second invention of
the present application has three vertex portions (a) in the
cross-sectional shape. Here, the vertex portion means a point
or portion at the farthest distance from the center of gravity
in the cross-section. Further, the kneading segment (A) is
composed of a portion (al) in which the vertex portion is
continuously twisted to the thickness direction to the contrary
direction relative to the screw rotary direction and a portion
(a2) in which continuously twisted to the same direction to
relative to the rotary direction. Moreover, the thickness of
kneading segment (the total of thickness of al and that of a2)

ig 1.0 times or more of the screw diameter, preferably 2.0 times

Oor more.
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preferably 1/100 or more, more preferably 1/60 or more,
particularly preferably 2/100 or more of the screw diameter,
and preferably 1/6 or less, more preferably 1/10 or less,
particularly preferably 7/100 or less of the screw diameter.
For example, the above clearance is preferably 1/100 or more
to 1/6 or less of the screw diameter, more preferably 1/100 or
moretol/lOorless or 1/60 or more to 1/6 or less, particularly
preferably 2/100 or more to 7/100 or less.
Kneading segment (B) <Figure 2>

The kneading segment (B) favorably used in the second

invention of the application is a so-called double-thread type
kneading disc and has two vertex portions (b) in the
cross-sectional shape. Here, the vertex portion means a point
or portion at the farthest distance from the center of gravity
in the cross-section. Further, the segment is usually composed
of plural discs and has a structure wherein the vertex portions
adjacent eachother are discontinuously twisted to the thickness
direction. The direction of the twist can be the same or
different relative to the rotary direction. When the discs that
are adjacent together are twisted less than 90° to the contrary
direction relative to the rotary direction in the direction of
from the upstream side to the downstream side, they are sometimes
called a feeding (forward feeding) kneading segment (BF), when
twistedless than90° tothesamedirection, areturning (backward
feeding)kneadingsegment(BR),andwhentwisted90°, a neutral
{orthogonal) kneading segment (BN).

In the second invention of the application, in the
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at two or more places. At that time, in the point of performing
more effectivekneading, itispreferable todispose the kneading
segment (B) at the downstream side of the kneading segment (A)
without other mediate segment between them. 1In such a case,
it is preferable to improve the kneading efficiency by disposing
the returning kneading segment (BR) or neutral kneading segment
(BN) to the downstream of the kneading segment (A) and thereby
increasing the material to be kneaded that stays at the portion
of the kneading segment (A).

By the dynamic crosslinking using a twin screw extruder
whichhas screws disposedwith the kneading segments, anolefinic
thermoplastic elastomer composition comprising the polyolefin
resin and crosslinked rubber is obtained.

The third invention of the application can provide an
olefinic thermoplastic elastomer composition which has an
average number of fish eyes of 10 or less, by conducting the
dynamic crosslinking, at the time of producing an olefinic
thermoplastic elastomer composition comprising the polyolefin
regin and crosslinked rubber through dynamic crosslinking with
a twin screw extruder, under the conditions satisfying the
following expression:

z/x*? 2 o0.01
wherein Z is a throughput (kg/h) of the twin screw extruder at
a steady-state and X is a diameter (mm) of the screw of the
extruder.

Here, “steady-state” means a state in which the various

conditions of the extruder have substantially become stable and
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The third invention of the present application is
preferably combined with the first or the second invention of
the present application.

Concretely, in the third invention of the application,
it is preferable to use a twin screw extruder having the kneading
segment (&) or kneading segment (A) as mentioned above in the
first or the second inventionof theapplication. Particularly,
the maximum shearing velocity Y (sec’?) generated at the part
ofthekneadingsegment((1)orkneédingsegment(A)isprefefébly
10to 10,000 sec™?, morepreferably 100 to2, 000 sec’?, furthermore
preferably 200 to 1,000 sec™® .

In the present invention, that the rubber in an olefinic
thermoplastic elastomer composition has been crosslinked means
the case where the gel content measured by the following method
is preferably in the range of 20 wt.% or more, more preferably
45 wt.% or more.

[Measurement of gel content]

A thermoplastic elastomer composition sample 100 mg is
taken, cut into small pieces of 0.5mm X 0.5mm X 0.5mm, immersed
in 30 ml cyclohexane in a closed container at 23 C for 48 hours,
then taken out on a filter paper and dried at room temperature
for 72 hours or more until a constant weight is obtained. From
the weight of the residue after drying there are subtracted the
weights of all the cyclohexane insoluble components (fibrous
filler, filler, pigment, etc.) other than the polymer component
and the weight of the polyolefin resin in the sample before
cyclohexane immersion. The value obtained thus is named

“corrected final weight (Y)".
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According to the present invention, an olefinic
thermoplastic elastomer composition excellent in tensile
properties and appearance of moldings can be manufactured with
good productivity. Since the olefinic thermoplastic elastomer
composition produced in accordance with the invention has the
abové excellent characteristiaé, it can be used suitably for
the interior skin materials of automobile such as instrumental
panel, door, ceiling and seat; the exterior parts of automobile
such as bumper, mud guard, side molding, window molding and roof
molding; various sealing parts of automobile such as glass-run

channel and weather strip; various gaskets and sealing parts

inthefieldof earthworkandconstruction; andotherdailyneeds.

This specification includes part or all of the contents
as disclosed in the specification of Japanese Patent Application
No. 2000-350873, which is the base of the priority claim of the

present application.

BRIEF DESCRIPTION OF THE DRAWINGS
In Fig.1, (1-A) is a transverse sectional view of the
kneading segment (A) of the twin screw extruder, and (1-B) is
a vertical sectional view of the kneading segment (A) of the
same.
In Fig.2, (BF) is a schematic illustration of the feeding

(forward feeding) kneading segment, (BR) is that of thereturning
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backward fee 1ng) kneading segment, and (BN) i1s that of the

<k10‘%<k1<k§;_9‘2{§}2£11%;/£é%‘511?c2/§;@br(31)Zﬁiﬁeoa{sgin(g? N (breYiDE {4 K IR& () - 2X

>0<k 109&’ (
| " #$x " D<k 108E4 £ ) £ 2K B0PBS I )er2ek 3088 ) t2ekpOYEY (Do 28610886 ) £ 2 <R () - 2<
K109&' () - 2<k10%& ()-2$& *, ./ 0j P6<k10%&<k 10%& () - 2<k10%& () - 2<k109%&' () - 2<k10
o0& () - 2<k 10%& ()FQQ:kigmu(s)lrE&k‘&O%@ eyrgmﬁm@gwmmmmwmpmm% (
) - 2<k 10%& %%1 2<k 1098 () - 2<k 10% Oﬁ%‘x&) 2<k(13%& %gq 2<> CFHK] K, <k<k10
u& ()-2<k109& F7"B2Ed }&e(‘ixazm& /& o0& )\ 2 <RIBYE @ EEYO%& () - 2KN
OP9j <k10%8a £ Yargemerk WA {1 ﬁPQ%iEWV\}@oI O%E‘oﬁﬁagatlve exa ;
<k109& () - 2<k109&' () - 2<k 10%&' () - 2<k 100&’ () 2<k109%& () 2<k1(5)%& (j Sh100 0)
-2W[]”~_abBR80D&E (3 eamﬂommpaaratmemta(rymzamoq@)g)cmaﬂa&@ -echk0%8 () - 2<
k109 () - 25k 10%& bl ogs, K. 0%k109& () - 2<k 0%& (<k109& (). 2<k 109&
() - 2<k 109& ()J‘ef él%ﬁ%b]( ?é’%%‘aﬂ&‘“’tﬁa"z’smﬁ%kpb@/ K199% % SATRFE (V-2 ( <k 10%
& () - 2<<k 10%&nple 25k 1098 ()-2<k10% () - 2<k10%& ()- 2xyz{X>$j K<k109& () - 2<k10
& ()-2;
{13 }cI/0<k10%& T3 9 24kl ¥R/ Arpvdalg] 6U@' EXpRakn00@, the IndelOURi (g TRREGR () - 2
<k10%& () 2<k%0w§4 g{ 2} cl / 0<k109& () - 2<k 109&’ () - 2<k 109&’ () - 2<k 109&’ () - 2<k 10
o0& () - 2<k198&X 52 22%E®oR () - 2<k 109%&’ () - 2x D 0<k 10%&' <k 10%&’ () - 2<k10%& ()-2<
k109&' () - 2<k10%&r1€é meshiB¥Eo £ ba %ﬁ'&#&«f@méka&iﬁ@a’ el 5K LS f)e 2
<k109%& () -2} cl/ <k10%& () - 2<K100& () - 2<k10%& () - 2<k 100& (). 2<k10%& () - 2<k10%
& () - 2<k 100 { )= eaehORE o thonDiotk BOURW<k 109/ () - 2<k 109/ () - 2<k10% () - 2<k1
0% () - 2<k109& 2<K10%& )= 25K 1Q%& () - 2} cl / <k10%& () - 2<k10% () - 2<k10% (
) - 2<k109%& ()E2 "c%%’(")n 6™ ?é’kloO/& () - 2<k109%& () - 2#};
<k109& () - 2%1%4,9;,9&@/«10% ()-2<k109& ()-2<k109%& () - 2<k109%& () - 2<k10%
& () -2<k109%& () - 2<k109%& () - 2<k10%& () - 2} "D <k10%&' <k10%& () - 2<k 10%& () - 2<k1
09& () - 2<k 10948 (poztmomv{l}sm19@@t@u@ukm%mo()cgpemrkmimmm () -
K109%&' () - 2<ki0°/& ) ; 2<k 10%€ ( &a 109& () - 2<k109%& () - 2<k109%& ()- 2} "D <k10%&
' <k109%& () TSLRTOYR B9 - Bk ’(Se‘"2<¥<°fb (IS 1098 () - 2<k109%& () - 2<k 10%&’ (
) 2X>$}A<k1Q%& an%i%%o%@iéiea continuously to same direction relat
5Y?2<k10% () - 2<k10% () - 2<k 10%! () - <k 100@ () - 22k 100& () - 2<k 10V () <k 10%&
) - 2<k 109@0 ( ¥ 0 RR Ky <Rk O80T )0 L k0P () - 2<k 1098 () - 2<k 10%&' () - 2<k 10%&' () -
2<k109& () 9 () <k<k1QY& (<k109&' ()-2(<k109& ()-2(<k109%& ()-2(<k1l
0% () - 2(<k%0 &9‘(‘53‘%&%&9@9 , <k<k10%&' (<k10%& ()- 2(<k1<k10%& ()-2<k10%
& () - 2<k 10988 { ) s Lcdid) e dPind<ipbIR’ () - 2X>t <k 10%& () - 2<k10%& () - 2;
Yl 7 0<k109%& () - 2<k109%&’ () - 2<k10%&' () - 2<k109%&’ () - 2<k109%& () - 2<k109%& () - 2<k10
%R () - 2<k 10%& (‘5312"9<\P<7103<k10<k10(V& ()-2<k109& ()-2<k109%& () - 2<k109%& () - 2<k10

o0& ()-2<k10% 0Yg; %ok 0sk10<k<k100& () - 2<k109%& () - 2<k 109&
2<(k)10%2 () - <k£f0%%} "’(?%5# %?1)’@ %‘Egﬁ BSka%bSEEOW& 0 ()2<k10%& 0) ()2
_<k10°/&' ()- 2<ii<10x°/&1(ﬁn13fd<l@é&h(w)a—r&<|fﬂe@°d&n@); %24343Xn$) Kekh@u& ()-2<k10%& ()-2

N: neutral (orthogonal) kneading segment
4: press sheet
5: glass

6: fluorescent light

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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56789: ; ‘
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1098 ()-2<k109& () - 2=>?@\BFJ} 2/ 0<k10%k109& () - 2<k10%& () - 2<k10%& () - 2<k10
O& () - 2<k10%&' () - 2<k10%& () - 2<k109& () - 2JLNRTWZ[ eF, / <k 10%&' () - 2<k10%& () - 2<
K109%& () - 2k<k10%& ()-2<k109& ()- 2<k109& () - 2<k109%& ()-2[\]  #eF;

<k109%& ()-2<k109%& ()-2~ " abcdef}cl/ <k10%&' () - 2<k109%&' () - 2<k109%& () - 2<k10%&’
() - 2<k109%&' () - 2<RUOUR ¢ JorP=KTO%HE tion2 £le10%R1 £} nefighe F RhNARE | PRKADIR T ) - 2<k 1
00& () - 2<k109%& () - 2<k109&' () - 2<k 10%& () - 2<k10%& () - 2<k10%& () - 2<k10%&' () - 2n
opqrt uvx"DFERTBg/%‘%kE@%&‘ 1§C21’2<13W&‘e(r)’- ok O@/&ef%’é&i‘@@}“&%&%&ﬁldw ()-2<k
109%& () - 2<K% YRLG) - 2vWxy X D <k 1098 <k 10%& () - 2<k109%& () - 2<k109%&’ () - 2<k 10%&
()-2<k10%& () -2<k109%& ()-2<k109%& () - 2yz{| X>$x <k10%&' () - 2<k10%& () - 2;

| }~}cl/0<k10%& (Theuek0dR ing RekbOUE' ¢ -ChakeliGol proRekLOMR (hi Skkldd () - 2<
K10%& () - 2<k10%& () - 2x D/ 0<k 109&' <k10%& i) - 2<k109& ()-2<k109& ()-2<k10%& ()
-2<k 109 (FapEkedomr ) UEdIRIC) FPPEPPDLREGIE ¢32 2LRUOTET QYRBII RS () - 2<k

<105 () - S CHRIRLBTaP TS -SOMBHATT ]S ST ) o v 1) Pl ovi () - 2<icL
& ()-2<k1l@M&akhr2681R88héqQ - 2F N PekIDL B £ Jp AIIER' () - 2<k109&' () - 2<k109%&' (

) - 2<k109%& () - 2<k109&' () - 2<k109%&' ()-2<k109%&' ()-2}cl/%<k10%& ()-2<k109%& () - 2<
k109&' () - 2<k (D@ eppileka buRng yb 2 JerFid o FLPeRIOYER ¥ preakl BaR (9L 098’ ()

- 2; . : : :
<k109& () - BFEPFEERT bR TFS Al 1370 K 109 1)© 2RETE 1) 2 YuTR ™) - 2<k 10
Y& () - 2<k109%: Y )TerddldEe (Qrrgitaldré iikDKR 1(e) eAenbR¥E of) a2<kbIRUK Whs2<k109& (
) - 2<k109& () - 2<k109&' ()-2<k109%& ()-2<k10%&' ()-2}cl/%k10%& ()-2<k109& () - 2<
k109&' () - 2®R26YEef) 20RUBLRY (Ha FHROQ) usipgoort eps2lr1enReq ) D 20K 100&

-2; .

(<%<10%&' () - BFETPEBR100%& () - 2<k10%& () - 2<k109%&: () - 2<k 109%& () - 2<k 10%& () - 2<k10%
& () - 2<k109%& ) - ROV f Jgedx YAl ei 1A% sk bAUE't( braskl@YemEn- 3ek109@XY ) - 2<k1
0% () - 2<k10%&:}>é£- 2<k10%&' () - 2<k10%&' () - 2} "DF <k 109&' <k10%& () - 2<k109%&' () - 2<
k109&' () - 2<R00%RL 9 XD<I5T09R1 %) Rak PAMR e ol ds@any-chiedyeddangt vIdD0IR' () -

25Kk10% () 32K 0 RA 10U (hadskd U st 18,0 25610 o il ) <k
SY?<k10%8' G125k QU1 6}~ 2k LOUES & t 2k LONES £ - @KXYWR' (i 25k 1QUG'ef). - 2<k 10%&
' () - 2<k 10%&/ 2) -2j K, <k<k109&' () - 2<k109%&' () - 2<k109%&’ () - 2<k 10%&' () - 2<k 109%& () -

2<k109& () - 2&k) 0%ga gy rememiod Rl (Sv-ex<I® PRESE) shaetosd zed Aak 189S () - 2<k1
0%&' ()-2<k10Q9%& ():2<k109%& () - 2sT5<k<k109%&' () - 2<k10%&' ()- 2<k1O%& (.) -.2<k10%sk
10%&'( % ) - 2<]k1%%6%3 -’%“ék‘iao%/é’(r)(e)"-%ﬁ s?ﬁ%%&g&g%‘) fg‘zgé%qg;&‘(’%) g’ﬁg B dileiks

| #$%x "\ D<k 1QURF § - 2 < <krid) %R a(r)chiddk FOYRE { 3h 2=kd D (Dhe2 sk 26%REh e R KHDM () - 2<
k109& () - 2<k 1094 (é? 20&' ()*, -} D<k109%&' 3)3& 2<<k10%& () - 2<k109%& () - 2<k10%&’ ()

- 2<k109%&' ( yexek P09 § )1 Tk rov@arper<witnge( peelrd2dgynp Prikh b Dokt () - 2<k
109%& () - 2<k30%& (). 25K 10%&: (1) 2 R (Dr Ak LR k10%Ba L) 6 RPN, P1<k10
%<k10‘()/e)&' ()E%g‘é%%'e?)%- %2{%%@%%&{%9&.%<%%% 8%%%%’5%68 -%<’?1%%/&' ()-2
DEFGX>$j P<lei@¥fwd s cBui &R (The2average number of fish eyes was determined

GHI JKLM\} ¢l <k 10%&' () - 2<k10<k 109& () - 2<k 109%& () - 2<k 10%& () - 2<k 10%& () - 2<k10%
& ()-2<k109® EfVe<RIDDREE ) L IPORNGY BPLA GFHET0ORS( ROVK<R1DIREE) LUK 1008 (

- 2<k109%& ()-2<k1Q%& () - U 4(,). w25k LOYRS () s 227 hahi oF 1<k H0%k 1 0%k 109
3- 2<k 109%& Et))h-ezféﬁ'go%é’% )%%(égf%%) &2 g% %%%e%%-rzﬁyfoe% (E;ﬁ 4 2it/ El%nag%«lowé
k10%<k 10%& stlow<K h0¥Bb k- 2 (. <k (Tkel OFe g g & ThUIIE o Jwed<ek BAMBI dd 2<k TBHR' () - 2n
or sX9e<k10%&' () - 2<k10%&' () - 2;
st uvwxyz{ } C1eeLeEtoRhO)L e2BRIBERS () - 2<k109&' () - 2<k109%&' () - 2<k10%&' () - 2<k LO%&’
() - 2<k 109 (%di 0%& ()-2{|}~x D <k109%& <k10%& () - 2<k10%& () - 2<k10%& () - 2<
K109%& () - 2<k 109 %) <k109&' () - 2<k10%& () - 2x DI <k109&' <k10%&' () - 2<k10%&’ () -
2<k10%&' ()-2<k10%8' phr2skb9%ke{yhl<kiOpEl(ot2<kA0VR () - 2#x";
<k109&' () -2<k10% ()- 2t Z@
<k109%& () - 2HO%Ege- proeN1eve- by ephk1HdEne) 2 2RRIDORN ERE PERNOVRMEY - 2<k 109&’ ()

-2}cl; )
} rubber (R-1; Mooney viscosity MLi.s (100 T) 94,
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<k<k109&' () - 2<k109%& () - 2<k109%& () - 2<k109& ()-2<k10%& () - 2<K10% () - 355 0%&:
()-2y_E

<k10%& ()-2<k109%& () - 2<k109%& () - 2<k10%& () - 2<k109%& () - 2<k10%& ()- 2<k10%& ()
-2} CE;

<k109%& () - 2<k10%&' () - 2<k109%& () - 2<k10%& () - 2<k109%& () - 2<k10%& ()- 2<k10%& ()
- 2X>$} c<k109& () - 2<k109%& () - 2;

}cl / 0<k 109&thy12uk10¥Eby) e Rekb0UE (t-12<RANVE, (pd2ale oAl € }3 P<REQUR (9 - 2<k10
98 () -2<k109&' () - 2x D/ 0<k10%&' <k10%&' ()- 2<k109& () - 2<k 10%& 2<k10%& ()-2<
k1098 () - 2BK10SRIPS- 2EkROVREES - 2% cPY ORYATHR: TR LToRF (3 T - 2<k10%

<Kibo () - SFerPzRTtuE () o2 %o%/gy%% ?O%/O/W&R?%ﬂ ‘V&E‘f‘k%a%m@ 2<k10%

& () -2<k109&2( pa2ekbQ%&efyh XD <k10%&R' <k10%& () - 2<k10%& () - 2<k10%& () - 2<kl
0% ()-2<k109%&' ()-2<k10%& ()-2<k10%& (z 2x D <k 109%&' <k109%&' () - 2<k109%&' () - 2<
k109&' () - 22k POg@Merhyik206RA L) { DKL OUREYI PORRAVIRE XN e Lk 300RX KIBOYR' () -
2K10% () 25KR0%Ee (45 FEIHIE L& PAL 0L R HAQ B L1 25 I0IG {dsdy 91 <k
XY: <k10%& (1ﬁ|"all@8/1&s&ﬂeﬂﬁki@%’&c@lhr@éhh@x/@% 4 hodpk1 Qs (iR SRR A rrrded 0%& ()
-2<k109%&' () - 20P1<k10%<k10%& () -2<k109%& ()-2<k109%&' ()-2<k109%&' ()- 2<k10%&' () -
2<k109&' () £2&keeOME b tivg Kczkwléb@ﬁl@ 0 FRo<R1EIE §1)d ppkie 0vRA LP- DI’ () - 2<
k109%&' 2<k10% 2<k 109&" ( <k k10%& ( <k 109& 109 () - 2<k1
0% () 2k KOVEPC) PBARIORARE) SBRHOVETI 7S S UGHRE (70 2RO (5o,

"#& ()+tZ; pellets of a thermoplastic elastomer

<k10%&' () <KTo%&: ()-2<k10%&' ()-2<k109%&' ()-2<k10%&' ()-2<k10%&' ()-2<k10%& ()-2
<k109& () - 2+ERLBAGED Ushobigiek FomR 92 2yiel OHE( Jscxeiv] GHETUReY<K Be%R () - 2<k
109%&' () - 2(<k%0%& 23%1 2<k10° ' () - 28: <>@EeF6<k10%&<k10<k10%& () - 2<k10%& () - 2<
k109%& () - 22Rt6%&: rEEEMB V& () - 2<k109& () - 2EG KMOeF6<k 1098<k10<k10%&' () - 2<
K109&' () - 2<kd 0¥y (41 2r&kdOIR 40 mad <k10%&' () - 2<k10%&’ () - 20PQRX>$eF<k10%& () -2
<k109%&' () - 2;

RSTUWKYZ} cl mkae/&s (9£ kolerdiR9( Fe9rRIDYRL P Ya D Al Ghfclnerek269RL (AP <k 10%&
() 2<k100§h%\)t 22 é 2Z[\] _~ abx "D/ 0<k10%&' <k10%& () - 2<k10%& () - 2<k10%&

2<k10% %’ 109%& () - 2<k10%&' () - 2bcef ghi j XD/ 0<k109&' <k10%&

() 2<k 109 (,)D2<k40%& ()- 2<k10%&' ()-2<k10%&' ()-2<k10%&' ()-2<k10%&' ()-2j kl m
HXN;

<k109%&’ () - 2<REWDEXE §uDEmBRIEE R IAGY /CATIUL /|52 Q6Y T CBY COLELOYELLY P2 <k 109&:

I (e L A P e S U S A e

~x DI <k 1098’ NEADER 6§ - U DR dn) - 2IOL Q8 () - 2<k109&' () - 2<k109&' () - 2<k 109& (
) - 2<k109& () - 2x"D/ <k109%& <k10%& () - 2<k109%&’ () - 2<k 109%&' () 2<k109%&' () - 2<k10%&
' () - 2<k109&' EXtpekiougthyoyshmiiniddqih 2<k 1098 () -

cl/ 0<k109%& 25k 109 % % < 2<k10
%/&' () - 2<k10%(&') ()-§ éﬁ&%’l%‘?g&k%%J?é%lg’é%os%&f%%%gk%% %)%9{?0%% ()-2<
k10%& () - 2glob0W, («)nEHW@uﬁbhahcﬂrzwki;a%&mehsmma(arma@mﬁaa 2<k10%
& ()-2<k10%& ()-2<k10%& ()-2<k10%& ()-2<k10%& ()-2=#} <k 10%& () -

<k109%& () - EP@PMkaed/&r(%v ¥R109k Qrerayticrv ey ¢ eaved ) - Eh&m%‘zﬂ(s& 2<k10%
& ()-2<k10%& &é 519%& % }9|/<k10%& ()-2<k109%&' ()-2<k109%&' ()-2<k10%&' () -
2<k10%& () 25k T () 222800587 () - 2<k 109 () - 2} ¢l / <k109%&’ () - 2<k10%&' () - 2<k 10
;/«&' 0)- i;gJ}g%(%)n{p)za-ra‘ﬂi%%&xé)npiékiﬂcy& ()-2<k109%&' ()-2<k109%& ()-2=#} <k10%&' () -

,  <k109 0

k109&' () <k109%&' ( Fromkiimedamp- mm%re?lzm@%amp)ﬁszzmew A p- BxammbR! (

k10%&' ()-2

00 () - o<k FOORE L] o8 P S TRARToE (e ShalahE R P SR 5*%‘%%/&28‘1

2<k10%& () s%ﬁth%&rﬁheZ%lillO%EKﬂ@i/ékllQ%%e(p)t 2YEki Uy (Dre?sk10¥Es K dwr2 <k 10%&
"()-2<k10% () - 2<k10%& () - 2X>e<k10%& () - 2<k10%& () - 2;
in Fig.3 (b). The physical properties were measured in the same

manner as Example 1. The results are shown in Table 1.
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' 8 2<k10°/§'°%))d- %éé%o%‘)&?z%%%}%i 5‘;%3%%3/?? %4@% %}<£‘Ig’3%%a ef)2<k100/etez (
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x"D<k10‘(Ve)&' %?ﬂj?‘g’ﬁ%l(%ﬁg?? : gg%‘iég/%g‘?ﬁz&%og?éﬁ(ﬁ’z@%%é(%)-%’gifo%/& () - 2<k10%
& () - 2<k 10MB'nfu)f a2t iPek DeYRe - AEKA OURe fhe RXAAOUE. &) addd¥®’ () - 2<k109& () - 2
<k109&' () - 2<k109& () - 2<k109&' () - 2j K1<k10%<k109%&' () - 2<k109& () - 2%<k109%& () - 2
<k109&' () - 2<RADBYRAET : 2CRMPLRLE ] ) enua@RyFYPe £win gcrew extruder (same

j K1<k10%<k 1Qo&" ( ) &) () - 2%k 1<k 1098 () - 2<k109%& () - 2<k109%& () - 2<k 10%&!
{J) - 2<k10w&&3°§%-4§‘§(>§§j%%%%§&( % ) - 2<k10%&' () - (2) 0 0
}cl <k10%&' () s@xkk0dkdneBet) - O&kdDY&' () - 2<k10%&' () - 2<k10%&' () - 2<k109%&' () - 2<k
109& () - 2<k 109 % 21" $j P1<k 10%<k 10%&' g}- k<k LO%& 1(& - 2<k109%& () - 2<k109%&' () -
2<k10%& () - 2ZR16 efi-%ﬁmwﬁ- 5@IMENnf o bEq tak Rk &&Rf@@&O%)é%é&%w ()-
2(<k10% ' ()12e<k 0% () 126<kH0%& () - 2<k109%&’ () - 224567eF1<k10%<k10%<k 10%& ()
T2k 100& () B( <K<k TO0& () - DoK109& () - 2<k10%& () - 2<k10%& () - 2789: X>$eF<k10%
& ()-2<kl0%RL{p:244 :;
<=>?@\B} cl / 0<k109& () - 2<k109%& () - 2<k109%& () - 2<k L0%&' () - 2<k 10%& () - 2<k 10Y%&
) - 2<k10‘};/&' () Teurep 21()3-%B@Fgﬂ%%4%51‘21%@/(‘-)5@2%%0/&9(/)&1@4»@ )0/«9 ()- 2<k(1

09%& () - 2<k LQ%&' L.).- 9&' () - %R () o () 5 | / 0<k 10%&:
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properties were measured in the same manner as Example 1. The

results are shown in Table 1. (Screw revolution: 540 rpm)
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Table 1

Ethylene-1l-hexene random copolymer

Organic peroxide

Propylene-ethylene block copolymer
Divinylbenzene

Tensile elongation at break (%)

N,N'-m-phenylenebismaleimide
Gel content (%)

Propylene homopolymer 1
Propylene homopolymer 2
Softening agent (PW-380)
Value of expression (1)
Value of expression (2)
Tensile strength (MPa)
Number of gel particles
Average number of fish eyes

Copolymer rubber
(R-1)
Screw arrangement
X (mm)

(R-2)
Y (sec )

{R-3)
Z (ka/h)
T (°C)
U (mm)

Components (parts by weight)
Conditions of twin screw extruder
Physical properties of moldings
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8. An extruder according to Claim 7, wherein the at least one screw further
comprises a second kneading segment at least at one place having the following

features:
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0@ON & ()-gd)|[: VUMW < <ISIOW& ()-< <10 & ()-< < 109 & () -

<10% & ()-S< < 410% & ()- <Z10% & ()-)W7|[: VW% < < F(Z10% & () -

<FOZ10% & ()-< <#10W & ()- < 10% & ()-T< <l 10% & ()- <- 10%%4'\/@)/2@9%4% <
10% & ()- < & 10% & ()- <#10% & ()-10"10"10"< <> 10% & () -

<)10%W & ()-@O7|[:vUAY < <10W& ()-< < 10% & ()-< < 10%W& ()- <

10% & ()-< < 1CBZ/b')&m§)/erte§@ﬂd3%r& i6 theSsragd-sedtidhfand < 1098 & ()-< < YI0% & ()-<

oo e ()< <) PRI Born il hha esilhdplen hes aigliedfyed oy

10% & () -disdoAfifiucusly10We thizkhdss didebtd®g " | & ()- <3 &10%"| & () -

<#109% "] & ()-10"10"10" <=10% & ()-JIU[[:vU4% < <1 10%"| & ()-<
<@910% "| & ()-< < LI10%"|& ()--< 5 LI 10%u& ()-- < LI10%|& ()-- <3
f10% " | & () - U=|9. Anlgditider %cor@ﬁgﬂe%lélh& (Whefenﬂ#&écbh&kuﬁéadﬁg segment is

:Fsglléooﬁ;%qnl tﬁ‘?gd%\gngreaniaaf@ Q?& §gténgaci @ﬁé gét(mjlth Jio <‘3][R%C§9$9m|e ?%%LRLLnVM% <

<(10%"| & ()- <&Y10% |&() ij[ vUA% < <. S 10% |&() << 109" & ()-<

"<H:a}18;%+ng| ELS](E: Olfl}é‘gg??(ﬁdd%ﬂc grdmﬁetggé{@l i‘g\{h)grem f—%lag éﬁil %Crewl%adl ng 53] c"

"Headi ng dijoséd Mﬂbad:ombu?a’i’pn 'of tHedmstiand s@ddrad' kricddimdisegm8sisat kaseatftaal t

Par agr aph FontS . ' Z. 5 Liz[ Pvl.} . &é{’é dz28:
A o ek R TR bRt s Beae e Rin BFdmenss ennspdion the
$0<KPWh s xdowistrd i fsiteydf thOIDENdieading-s8fBdbyvitruhe 3ther segment between.
CLORZbj mu} $27: BJRU] eny! $, 4=Al S[ " owz}
"*.5>FI PYyaehpx$, 08@KR] dj Mm@ 9DGW v( LAGRan| (. 1<P eh| ". ?Pbvy pG 7#URm
"HEUR () *+, - . /1A1AB4L%6UEBD according to any one of Claims 7 to 10, further comprising a
n ~
< ;;%Bg:gﬁ%%wg@%%wg Cere RS ASL A2l TRRRSK HMERN AL
<= >7? @ABCHief@# ) ik MERORSTIOVSEKE [fir St kneadingl ed gy rjt khditepignertwalivet yizd | } ~6Ti nes
New Roma
BB ( ;]é&irju_ag f@ﬁé@i&%@b Iar ﬁ%?é toEﬁé oyl\égé QR% %E%W diameter.
<= >? @ABCDEFGHI JKLI\/NCPQ?STU\/V\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~
P"HSUR () *+, -./ 789: . .
<2 @echEr o 1 DRSS, AnY QBRALTRITS &1 STy SOURYYFS -
cylinder within which the at least one screw is mounted and wherein the ratio of the
clearance between the vertex portion of the second kneading segment and the inner

wall of the extruder cylinder to the screw diameter has a value of less than 1/60.

13. A manufacturing method for manufacturing an olefinic thermoplastic
elastomer composition comprising a polyolefin resin and a crosslinked rubber by
dynamic crosslinking using a twin screw extruder as defined in any one of the
preceding claims.
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14. A manufacturing method according to Claim 13, wherein at least one of
the upstream barrel of the twin screw extruder is set to a temperature of 170°C or lower

and at least one of the downstream barrel is set to a temperature of 190°C or higher.

15. A manufacturing method according to Claim 13 or 14, wherein the
dynamic crosslinking is conducted under the conditions satisfying the following
expression:

4.5<2.2logX + logY —logZ + (T-180) +~ 100 < 6.0
wherein T is a resin temperature (°C) at the die outlet of the twin screw extruder, X is a
screw diameter (mm) of the extruder, Y is a maximum shearing velocity (sec™)
generated at the part of the first kneading segment in the extruder and Z is an extrusion
throughput (kg/h) of the extruder, and said maximum shearing velocity Y (sec™) is
determined from the equation

Y=(X%X 7 xS)/U

wherein X is a screw diameter (mm) of the twin screw extruder, S is a number of screw
revolutions per second (rps) and U is a distance (mm) of the narrowest portion of the

clearance between the barrel inner wall and the kneading segment of the screw.

16. A method for manufacturing an olefinic thermoplastic elastomer
composition comprising a polyolefin resin and a crosslinked rubber comprising dynamic
crosslinking with a twin screw extruder, wherein

the crosslinking is conducted under conditions satisfying the following
expression:

Z/X** > 0.01
wherein Z is a throughput (kg/h) of the twin screw extruder at a steady-state and X is a
screw diameter (mm) of the twin screw extruder; and

the olefinic thermoplastic elastomer composition has an average number of
fish eyes of 10 or less determined on at least three or more samples taken every one
hour at a steady-state.
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