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THERMOPLASTIC ELASTOMER COMPOSITION AND ETHYLENE-a-OLEFIN 

COPOLYMER 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present ~nvent1on relates to a thermoplastic 

elastomer oomposi tion,. a molded article obtained by using the 

thermoplastic elastomer composition and an ethylene-a­

ol.efin copo1ymer. More specif ical:ly. the present invention 

relates to a thermoplast1c elastomer composition which has 

excellent flexibility and processabi1ity, manifests no bleed 

Qf low molecular weight components, and part~cularly 

excellent in extrus·1on prooessabil.i ty and calender . ' 

processability, an extrusiqn molded artic.le obtained by 

extrusion molding the thermop1astic elastomer composit1.on or 

a calender molded article obtained by calender molding the 

thermoplastic elastomer composit~on. and an ethylene-a-

olef:Ln copo1ymer. 

Description of Related Art 

Soft vinyl chloride material·s having good balance 

between mechanical strength and flexibility are a material 

exce1lent :Ln processab1l.i.ty and cost performance. However, 

the use thereof ~s restricted due to recent environmental 

problems. On the other hand, an ethylen~- a-olefin copolymer 



2 

rubber can be listed as the polyolefin-based material 

excellent in recycling property. The ethylene-a-olefin 

copolymer rubber is used widely as an automobile materiai. 

construction material, wire material and polyolefin-

modifying material, together with ethylene-a-olefin-non­

conjugated d1.ene rubber such as BPDM and the like. In these 

uses. excellent processab11i ty. particularly excellent roll . 
processability and excell.ent extrusion processability are 

required in addition to excellent vulcanization property. 

From this standpoint, an ethylene-a-olefin-non-conjugated 

diene rubber suoh as BPDM and the 1ike having excellent 

prooessabi1i ty by inclusion of a d1ene col1lponent is used more 

widely than ethyiene~a-olefin copo1ymer rubber. As the 

conventional technology for further improving 

processabii.ity, there is a method in which ethylene-a­

olef1n-non-oonjugated diene rubber having wider molecuiar 

weight dist:ribution is produced by using a spec1.al catal.yst 

such as a vanadat~ of secondary aicohol and the like as 

disclosed, for examp1el in Japanese Patent App1ication 

Laid-Open (JP-A) No. 61-4708. Further, Japanese Patent 

Application Publ1cation (JP-B) No. 6-18942 discloses a 

rubber composition obtained by compounding a vulcan1zed 

rubber compounding agent into ethylene-a-olefin-non­

conjugated diene copolymer rubber having wide mo1ecu1ar 

weight d1str1but.1on. The rubber containing a diene component 
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has excell~nt processability, but may cause a problem of 

remaining of odor in. the f 1na1 product since this rubber 

contains a d~ene monomer odor as compared with rubber 

containing no diene oomponent. 

Further, JP-A No. 9-241325 disc1oses an ethyl.ene-a 

-olefin copolymer rubber which has ex~el1ent processabili ty, 

beat-resistance and high tensile strength, causes no b1eed 

i.n J.ow molecular weight parts. and has a spec:lfic oompos1.tion, 

molecul.ar weight and molecular weight distribution. However. 

in view of recent further strict qual.i ty requirements, this 

method include problems that prevention of bleed is 

~nsufficient, the surface appearance of the final product 

using the above-mentioned copo1ymer ~s degraded, further, 

pellets of the copol.ymer adhere each other under a sl.ight load 

and snt.ail b1ook form can not be maintained for a J.ong period 

of time, workabil.ity and handling such as transportation and 

measurement J.n oompounding into a polyolefin-based res1.n are 

i.nsufficient. 

SUMMARY OF THE INVENTION 

'l'he present 1.nventors have intensively stud:l..ed a 

thermop1ast1c eiastomer composition having no above­

mentioned problems. and found that a thermoplastic el.astomer 

composition compr1s~ng a spec1£1c ethy1ene-a-oief1n 

copoiymer and a specific·polyolefin"."based resin is excellent 
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in extrusio.n processab111 ty and calender processab.1.li ty, and 

gives excellent flexibility and processability, and . 

manifests no bleed of low molecular weight components when 

made into an extrusion molded article or calender-molded 

art1c1~. and have comp1eted the present invention. 

Namely, the present invention relates to a 

thermoplastic elastomer composition comprising 5 to 95 wt% 

of the fo1low~ng (A) and 5 to 95 -tt of the following (B), 

wherein the flowability index I according to a test for flow 

properties with a capi1lary rheometer is 1.35 or more: 

(A) an ethylene- a-olefin copolymer having a tensile 

stress M100 measured according to JIS-K-6251 of 2.5 MPa or 

+ess. 

(BJ a polyolefin-based resin having a tensile stress 

M100 measured accord~ng to JIS-K-6251 of 2.5 MPa or more. 

BRIEF EXPLANATION OF THE DRAWING 

Fig. 1 is a p1ot diagram of a rati.o of shear v:Lscosi ty 

versus shear viscosity in ca1cu1ating £1owability index. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will be described below. 

'.rhe pi;esent invention relates to a thermoplastic: 

e1astomer composit.1.on oompris:1.ng s to 95 wtt of the following 

(A) and 5 to 95 wtt of the foliowing (B), wherein the 
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fl.owability index I according to a test for flow properties 

w~tb a capi1lary rheometer is 1.35 or more: 

(A) an ethylene- a -ol.efin copoJ.ymer having a tensile 

stress M100 measured according.to.JIS-K-6251 of 2.5 MPa or 

·1.ess, 

(B) a polyolefin-based resin having a tensil.e stress 

M1oo measured according to JIS-K-6251 of 2.5 MPa or more. 

The component (A) ~n·the present invention 1s·an 

ethyl.ene-a-ol.efin copol.ymer having a tens1.1e stress M100 

measured according to JIS-K-6251 of 2.s MPa or iess. The 

component (A} should has a tensile stress M100 measured 

according to JIS-K-6251 of 2. 5 MPa or less, px-eferabl.y of 2. o 

MPa or· less. When this va1ue is excess, a molded articl.e 

obtained by molding the resulting thermoplastic elastomer 

composition is poor in flexibility. 

'!'he. component (A) is preferably an ethylene- a-olefin 

copolymer satisfying the £oi1ow1ng conditions (a) to (c}. 

more preferably an ethy1ene-a-olefin copolymer 

additionally satisfying the following condition {d), further 
' 

preferably an ethyle~e-a-olefin copolymer further 

addi tional1y satisfying the following conditions ( e) to ( g) . 

(a} a-olefin content is from 5 to 95 wtt, 

(b) Mooney viscosity: ML1+,10o'C is from 5 to 70, 

(c) Q value (we1ght-average mol.ecul.ar chain 

length/number-average molecular chain length) in GPC 
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measurement is 4 or more. 

(d) a molecular weight distribution cu:r:ve is bimodal. 

(e) a ratio (H•Xl/X2) of high molecular weight peak 

height Xl.to low molecular weight peak height X2 in a 

molecular weight d~stribution curve is from 2.0 to 7.0. 

{£) an area (>flow molecu1ar wei.ght parts having chain 

l.engths of 100 A or less ·1n a molecular weight distribution 

curve is 3t or 1ess, 

( g) heat of fusion of a crystal at temperature of f.r:om 

50 to 1oot 1.s 5 mJ/m.g or more when measured by a differential. 

scanning calorJ.meter (DSC}. 

Specif~c examp1es of the a-olefin in the component 

(A) 1nelude propylene, 1-butene, 3-methyl-1-butene, 4-

methyl-l-pentene, 1-hexene. 1-octene, 1-decene. 1-dodecene, 

1-hexadecene, l-e1oosene and the like. Among them. an a 

-olefin having 3 to 8 carbon atoms is preferable. When the 

carbon number of the a -olefi.n 1.s 9 or more. the monomer cost 

of the a-olefin becomes high, and may induce d1sadvantage 

from the viewpoint of industrial production. These a­

olef:1.ns may be used al.one or in combinat.ion thereof. The a 

-ol.ef:1.n content in the copolymer of the present 1.nvention is 

preferably from 5 to 95 wtt. more preferably from 20 to 90 

wti •. further preferably from 20 to 40 -tt, most preferably 

from 25 to 40 wtt. When the a-olefin content is too low, 

bleed may occur on the surf ace of a molded article obtained 
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by mo1d1.ng the resulting thermoplastic elastomer oomposi.tion. 

On the other hand* when the a-olefin content is too high. 

a molded article obtained by molding the resulting 

thermop1asti.c elastomer composi.tion may be poor in strength. 

'l'he Mooney viscosity; ML1+-1lO<(C of the component (A) 

is preferably from 5 to 70* more preferably from 15 to 70, 

and further preferably from 20 to 60. When the Mooney 

viscos1ty is too 1ow, a molded article obtained by molding 

. the resulting thermoplastic elastomer composition may be 

poor in strength. On the other hand, when the Mooney 

viscosity is too high, a molded article obtained by molding 

the resulting thermop1astic elastomer composition may has 

deteriorated extrusion processability. 

The Q value (weight-average molecular chain 

length/number-average molecular chain length) in GPC 

measurement of the component (A) 1.s preferably 4 or more, more 

preferably 6 or more.. When the Q value is too low,, a molded 

artic1e obta~ned by mo1ding the resulting thermoplastic 

elastomer composition may has deteriorated extrusion 

processab1.lity and calender processability. Hi.gher Q value 

is preferable from the standpoints of extrusion 

pJ:ocessa.b111ty and calender processabi1.ity, providing the 

constitution conditions or the present invention are 

sat.1sf1.ed. Measurement of the Q value is conducted by a ge1 

permeation chromatography (GPC) method (for example, 
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lSOC/GPC apparatus, manufactured by Waters Co.). The elution 

temperature is l40t, the column used: is, for example, Shodex 

Pa.eked Column A-SOM manufactured by Showa l)enko K.K., and as 

the mo1ecular weight reference material, polystyrene (for 

·exampl.e /1 manufactured by Tosoh Corp. , molecular we:Lght: 

8,400,000) 1s used. The resulted weight-average molecular 

weight ~n terms of polystyrene is represented by Mw, the 

resulted number-average molecular weight in terms of 

po1ystyrene ~s represented by Mn. and the ratio of them (Q 

value • Mw/Mn) is molecular weight distr1bution. As the 

measuring sample, about s mg of a polymer is dissolved in 5 

mi of o-dich1orobenzene so as to obtain a concentration of 

about l mg/ml. The resulted samp1e soiution (400 ~ 1) was 

injected. and detection was conducted by a refractive index 

detector at an elution so1vent flow rate of 1.0 ml/min. 

The component (A) preferably manifests a bimodal 

mo1ecu1ar weight distribution curve. When the ~oleouiar 

weight distribution has single peak, spread1ng of the 

111ol.ecu1ar weight di.stribution is insuffio.ient. and a mol.ded 

articl.e obtained by mold.ing the resulting thermopl.ast.ic 

e1astomer composition may has deteriorated extrusion 

proaessabili ty, particularly, deteriorated. extruded surf ace, 

and ·aeter1orated calender processability. 

The rat.io (H~Xl/X2) of high mo1ecular weight peak 

he1ght Xl to l.ow mol.ecular we1ght peak height X2 in a 
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molecular weight distribution curve of the component (A) is 

preferably from 2.0 to 7.0. further preferably from 2.2 to 

6.0. When H is too low, bleed may occur on the surface of 

a molded article obtained by molding the resulting 

thermoplast.1.c elastomer composition. On the other hand, when 

H is too high, extrusion processabil.1.ty, particularly 

extruded surface may deteriorate, and the extrusion amount 

may decrease. 

In the molecular weight d1str1but1on curve of the 

oomponent (A), the area of low mol.ecular weight parts having 

chain lengths of 100 A or less is pref er ably 3t or less. more 

preferab1y 2\ or less. ·When this area ~s too large, bleed 

may occur on the surf ace of the final produot of the 

above-mentioned copo1ymer or a pellet of the copolymer. 

Heat of fus~on of a crystal of the component at 

temperature of from 50 to lOO°C is pref er ably 5 mJ /mg or more. 

more prefe~ably 8 mJ/mg or more. when measured by a 

di.£ferential scann~ng calorimeter (DSC) . When this value is 

too sma11. extrusion processab~lity, particularly shape 

retaining property of the copolymer may det.eriorate. As the 

differential scanning calorimeter, there is used1 for 

example, DSC220 manufactured by Seiko Instruments Inc. , and 

the ·measurement is conducted at a rate of lO't/m~n. in 

temperature rising process. 

The component (A) can be produced by polymerizing 
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ethylene a~d a -olefin using a single reactor. or twin reactor 

in the presence of a catalyst system obtained by combin1.n9 

the foll.owing components (C) to (E). A three ·or more reactor 

may also be used, providing the constitution conditions of 

the present invention are satisfied. 

As the component (C), a vanadium compound represented 

by the general £ormula VO (OR) nX3-n ( where:S.n, R is a 

hydrocarbon group, X 1.s halogen, o:S::nS3) can be used, and 

exampl.es thereof include VOCl3, VO(OCH3)Cl2. VO(OCH3)2Cl, 

VO (OCH~) 3, VO ( OC2Hs) Cl.2, VO ( OC2H5) 2C1, VO ( OC2Hs) 3 • VO ( OC3f17) C12, 

VO(OC3H1hC1, VO(OC3H7)3, VO(O-iso-C3H·,)Cl2, VO(O-iso:..C3H1hCl, 

VO(O~iso-C3H7)3, VO(O-n-c,H,)C12. VO(O-n-c,H,)2Cl, VO(O-n­

c,H, h or mixtures thereof·. Among th~m, those other than VOC13 

can be obtained easily by reacting VOCl3 with al.coho! or 

react1ng VOC13 with VO(OR)3. 

As the component (D), an organoaluminum compound 

represented by the general. £ormula R' .AlX3_111 (wherein. R' is 

a hydrocarbon group. X is halogen, O~n:i3) can be used. and 

examp1es thereof 1.nc1ude ( C~H5 ) 2AlCl , ( C,Ht) 2A1Cl • 

( C&H13 )zA1Cl., ( C2Hs h. sAlCl1. s, ( C.tHt h. sA1Cli. s , ( C,Hu h. sAlC11. s, 

C2HsAl.Cl.2, c,H,AlCl2, c,HuAlCl2 and the .like • 

Though the copolymer of the present invention can be 

obtained by usi.ng a catalyst system consisting essentially 

of the component (C) and the component (D). the following 

component (E} may also be combined for the purpos& of further 
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reduc.1ng the amount of .low molecular weight components which 

is a main factor of bleed. 

As the component {E), a halogenated ester compound 

represented by the fo1lowing general formula can be used. 

R" -C=O 

(E) . 

(wherein, R' ' is an organic group having 1 to 20 carbon atoms, 

part~ally or completely s~bstituted by halogen atoms. and 

R''' ~s a hydrocarbon group having 1 to 20 carbon atoms.). 

A coqpound in which the substituent R11 is completely 

substituted by chl~rine atoms is preferab1e, and a 

. perch1orocr~tonate is further pref er able. Examples thereof 

include ethy1d1ch1oroaoetate, metby1trioh1oroaoetate, 

ethyltrichloroacetate, methyld~chlorophenylaoetate, 

ethyld~chlorophenylaoetate, methylperchlorocrotonate, 

ethy1perch1orooronate, propy1perchlorocrotonate, 

isopropylperohlorocrotonate, butylperchlorocrotonate, 

cyclopropylperchloroorotonate, phenylperohlorocrotonate 

end·the l.ike. 

It is preferab1e that the molar ratio of the 

organoal.uminwn compound ( D) to the vanadium compound ( c) .is 
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2.5 or more and the mo1ar ratio of the halogenated ester 

compound ( E) to the vanadium compoupd ( c) is l • 5 or more, in 

the polymerization reaction. 

The component (A) 1n the present invent1on can be 

produced by using one or more of known Ziegier-Natta 

catalysts or known single site cata1ysts and using a singl.e 

reactor or two or more reactor. A known single site catalyst 

is preferable.from the standpoint of the uniform~ty of the 

composit~on distribution of the resulting polymer, and 

exam.pl.es of such a singJ.e site cata1yst include, for example, 

meta1looene-based catal.ysts described in JP-A Nos. 58-19309, 

60-35005, 60-35006, 60-35007 I 60-35008, 61-130314, 3-163088, 

4-26830?, 9-12790, 9-87313, 10-508055. 11-80233, Japanese 

Patent Kohyo Publication No. 10-508055 and the like. non­

metal1ocene-based compl.ex catalysts de.scribed 1.n JP-A Nos. 

10-3167101 11-1003941 11-80228, 11-80227~ Japanese Patent 

Kohyo Publ.icat1on No. 10-513489, JP-A Nos. 10-338706 and 

11-71420. Among them, a metallocene-based aata1ysts are 

genera1l.y used. As· the su1.table matallooene catalyst of them. 

a complex of a III to XII transition metal in periodic table 

which has at least one oyc1opentadiene type anion skeleton 

and has a C1 symmetri.ca1 structure is preferable from the 

standpo~nt of the flexibility of the resu1ting polymer. 

Further, as the exampl.e of a suitable production method using 

a metallooene catalyst in obtaining a po1ymer having high 
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molecular we.i.ght, a method is exemplified .in which ethylene 

and a -olefin are COpolymerized in the presence Of an olefin 

polyme:rization catalyst comprising the following (a). ( fJ) 

and/or ( r). 

( a ) : at l.east one of t:ransi tion metal complexes 

represented by the following general formulae [I] to [III). 

[I] 

[III] 
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{in each of the above-described genera1 formulae [I] to [III], 

M1 represents a IV group transition metal atom in periodic 

table of element, A represents a XVI group.atom in periodic 

table of element, and J represents a XIV group atom ~n 

periodic table of el.ement. Cp1 represents a group having a 

cycl.opentadiene type anion skel.eton. Each of X1 
I X3 

I R1 
I R2

, 

R3 , R4 , R5 and R6 ~ndependently represents a hydrogen atom, 

haiogen atom, alkyl. group, ara1kyl group, aryl group, 

substituted sily1 group, alkoxy group, aralkyloxy group, 

arylo:xy g~oup or disubstituted amino group. X3 represents 

a XVI group atom in periodic table of element. R1 , R2 , R3 , 

R', R5 and a' may opt1ona1ly bond to form a ring. Two of M1 
I 

A,, J, Cp1
, X1

, X2 • xJ. R1 • · R2 , R3 , R', R5 and a' may be the same 

or different, respectively.). 

( /3 ) ; ·One or more aluminum compounds selected from the 

foll.ow:l.ng ( 8 1) to ( B 3): 

(6 1): Organoaluminwn compound represented by the 

general formula E1 aAlZl-a, 

( /3 2") : Aluminoxane having a structure represented by 

the general formula {-Al(E2 )-0-h, · 

· ( B 3): Al.wni.noxane havin{f a structure represented by 

the general formula E3{-Al(E3
) -o.:. }cAlE3

2 : 

(wherein, E1
, E2 and E3 represent hydrocarbon groups 

respectively, and all. of E1 , all of E3 and all of E3 may be 
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the same o~ d1fferent. z represents a hydrogen atom or 

halogen atom, and al.1 of Z may be the same or di.fferent. •a"' 

represents a number sat.:Lsfying O<a~3, •b"' represents an 

integer of 2 or more and •c• represents an integer of l or 

more.). 

( r ) : Boron compound of any of the f ollqwing ( r 1) to 

< r J). 

(T 1): Boron compound represented by the general 

fo.:r:mUl.a BQ1Q20 1
• 

(T 2): Boron compound represented by the generai 

£ormula G+ ( BQ1Q2Q3Q4
) • 

(T 3): Boron·oompound represented by the general 

formu1a (L-H)+(BQ1Q2Q3Q4 ). 

(wherein,, B is a bo:ron atom in atomic tr1va1ent, 01 to 0 4 may 

be the same or different and represent a halogen atom, 

hydrocarbon group, ha1ogenated hydrocarbon group, 

substituted silyl. group, alkoxy group or disubstituted amino 

group. G+ is an i~organio or organic cation, L 1.s a neutral 

Lewis ac.:Ld •. and (L-H)+ is a Broensted acid.). 

Specif 10 examples of the inactive hydrocarbon medium 

used in preparing a catalyst include aliphatic hydrocarbons 

such as propane, butane, pentane, hexane. heptane, octane, 

decane, dodeoane~ kerosene and the like, alicyolio 

hydrocarbons such as cyolopentane, cyolohexane. 

methylcyclopenta.ne and the like, aromatic hydrocarbons such 
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as benzene., toluene, xylene and the 1ike, halogenated 

hydrocarbons such as ethylene chloride, ch1orobenzene. 

d1ch1oromethane and the like, or ~ixtures thereof. The 

preparation temperature is preferably in the range of from 

· -1oot to 2sot, and pressure and time .can be set in any 

ranges. 

Polymerization of the component (A) is conducted in 

a hydrocarbon solvent. Examples of the hydrocarbon so·1vent 

ino1ude aliphatic hydrocarbons such as pentane. hexane, 

heptane, octane, deoane, dodecane, kerosene and the like. 

alicyclic hydrocarbons such as cyclohexane, 

methylcyciopentane, methyloyclohexane and the like. and 

aromatic hydrocarbons such as benzene. toluene. xylene and 

the like. Also, a-olefins such as propylene. 1-butene, 

1-pentene, 1-hexene and the 11.ke can be used as a part of all 

of the so~vent. 'l'he polymerization temperature is preferab1y 

from 40 to l60t, and further preferabl.y from 40 to sot:: from 

the standpoints of productiv~ty and control of molecu1ar 

weight. 

The polymer1.3at1.on 1s conducted under pressure or 

atmospheric pressure using a single reactor or a two reactor 

in line. and preferably.carried out at 0.1 to 5 MPa, 

partiouiariy preferably at O.l to 2 MPa. ~he average 

retent1.on time of the reaction liquid per one polymerization 

bath 1.s preferably from 2 to 180 minutes. further preferably 
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from 20 to 120 minutes, and the polymer concentration ~s 

pre£erably 15 wt% or less, further preferably la wtt oi: less 

from the standpoint of reduct~on of the viscosity of the 

reaction J.1quid. 

As a materi.a.l used to control the mol.ecul.ar weight of 

the component (A). hydrogen. diethy1amine. a.r:ylohloride 

pyri.dine-N-ox.ide and the ·like are exemplif.ied, and hydrogen 

is particularly preferable. 

When two reactors are used, the temperatures of the 

f.1.:rst reactor and the second reactor can be set arbitrary and 

the mo1ecular weight control.ling agent can be arbJ.trary set, 

and it is preferable that a polymer having high aolecular 

we.ight is produced :tn. the f :i.rst reactor and a polymer having 

iow mo1ecular we!ght 1s produced· in the second reactor1 and 

it i.s preferable that the polymerizat.ion temperature of the 

first reactor ·1s from 40 to 60'C, and the po1ymer1zation 

temperature of the second reactor is from 50 to so"C. When 

the polymerization temperature of the first reactor ~s too 

high. the molecular we:lght of a polymer having high molecular 

weight may become insufficient. When the polymer:i.zation 

temperature of the second reactor is too low, it may be 

necessary to use a molecular weight controlling agent in 

1arge amount. 

On the other band, the molecular weight controlling 

agent can be added to either the first reactor or tbe second 
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reactor or. to both of them. If the use amount in the fi.rst 

re&ctor is decreased and the use amount in the second reactor 

is :increased, it is preferable that sufficient amount of high 

mol.ecul.ar.weight po1ymer and low molecular weight polymer can 

be pol.ymer1.zed. 

The rat1.o of the production amounts of copo.lymers in 

the f.1.rst reactor to the second reactor :ls preferably within 

the range from 2. 0/0. 05 to 1/2. 5. Further,. a more preferable 

result is obtained when the copolym.erization i.s conducted 1.n 

the range from 2. 0/0·.1 to 2/1. 5. 

The component (A) can be obtained by bl.ending two or 

more kinds of pol.ymers. 

Herein, a po1ymer having high molecular weight and a 

po1ymer having low moiecular we:lght can be polymerized and 

b1ended simultaneous1y by use of a catalyst system of the 

known Ziegler-Hatta catalyst or by co-use of known s~ngle 

site catalysts described above, and this is a method aiso 

sui tab1e for mass .production. In th.is case, a pl.ural.1 ty of 

po1ymerizat1on reactor are not necessar~1y requ~red, and 

only one reactor may be used without problem. 

When the component (A) is used as a polyolef·in-based 

resin modifier, it is preferab1y made into a pellet. 

As the form of this pell.et, sphere, cylinder. lens and 

cube are exemp1if ied. These can be produced by a known pel.let 

forming method. and for .example, when the component (A) is 
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melt-mixed and extruded through an extruder and subjected to 

hot out o:r strand cut. a pellet in the form ot sphere. cylinder 

or 1ens is obta:Lned. In this case, out may be conducted in 

any flow such as water flow, air flow anc:l the li.ke. A pellet 

in the form of cube is obtained by mixing the raw mater~al 

uniformly, then, mo1ding it into a sheet by a roll and the 

l~ke. and subjected the molded one to a sheet pelletizer • 

Regarding the size. the longest part of a pellet :Ls preferably 

3 cm or less. In the case of a pel.let havi.ng larger size than 

3 cm, measur1ng error may increase. 

A pellet of the component (A) is preferably dusted 

with one or more of caicium stearate, calc~um carbonate, 

barium sulfate, s:L1ica, talc, stearic ac1d and po1yo1efin 

powder. from the standpo.ints of further suppression of mutual 

adhesion, or suppression of bridging phenomenon of a pe11et 

:l.n removi.ng out of a silo and the l1ke. The dusting amount 

may be control.led dependi.ng •on the si~e and form of a pal.let 

according to demand.. In general, it is preferably added .1.n 

an amount of 0.05 to 3 parts by weight based on the peliet. 

When the add.1 tion amount is too 1.ow, the effect fo:r: further 

suppressing mutual adhesion may not be mani.fested. When the 

addition amount is too h~gh, it may be a cause for decrease 

in physical property and the like and increase in produat1.on 

cost. In part~oula:r:~ when the transparency of the fina1 

product is important, a polyolefin powder is preferably used. 
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As the po1yo1efin powder, polyethylene-based resins and 

polypropylene-based resins are 1isted. 

The average particle size of a polyolefin powder is 
I 

preferably 500 ~m or less, particularly preferably 300 µ 

m or less. When the particl.e size is l.arger ~ adhesion on the 

surface of a pe11et may not be occurred and the mutual 

adhesion property-~mproving effect may not be obtained. 

The component (B) .in the present invention is a 

polyolefin-based resin having a tensile stress M100 measured 

accord~ng to JIS-K-6251 of a.s MPa or more. The component 

(B) should has a tensile stress M1 oo measu~ed according to 

JIS-K-6251 of 2.s MPa or more, preferably J.O MPa or more. 

When this value is too low, a mo1ded article obta~ned by 

mo1d~ng the resu1ting thermopiastic eiastomer composition 

may be poor in strength 

Examples 0£ the component (B) inc1ude 

pol.yethylene-based resins su~h as high density polyethylene, 

middle density polyethylene, low density polyethylene .. LLDPE 

(linear low density polyethylene); po1ypropylene-based 

resins, polybutene-based res~ns, po1y-4-methy1-pentene-l, 

ethylene-viny1 acetate copol.ymer res.in, ethylene-methy1 
' . . 

methaorylate copolymer resin, ethylene-methacry1ate 

copo1ymer resin. ethylene-acrylate copolymer resin, 

ethy:Lene-methacrylic acid copolyemr resin, ethylene-acrylic 

acid copolymer resin, ethylene-styrene copolymer resin and 
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the 1ike •. Further, two or more components (B) may a1so be 

co-used. 

The Q value (weight-average molecular chain 

length/number-average molecular chain length) of the 

component ( B) 1.n GPC measurement is preferably 3 or more, more 

preferably 3.5 or more. from the standpoint of improvement 

of the extrusion processabi.11ty of a mo.lded article obtained 

by molding the resu1ting therinoplastic elastomer composition. 

For measur1.ng the Q va1ue, the method described in the column 

of the component (A) may advantageously be used. 

'l'he thermopl.ast1.c elastomer compos1tion of the 

present 1.nvention comprises 5 to 95 wt.\ of the component (A) 

and 5 to 95 wtt of the component (B), preferably comprises 

10 to 90 wtt of ~he component (A) and 10 to 90 wtt of the 

component (B), more preferably comprises 20 to 80 wti of the 

component (A) and 20 to 80 wtt of the component (B). When 

the amount of the component (A) is tool.ow (that is .. the amount 

of the component (B) is too h1.gh). a molded arti.cle obtai.ned 

by molding the result1.ng thermoplastic elastomer composit1.on 

is poor in f1exib11ity and extrusion processabi.lity, 

parti.oularly, shape retaining property, while when the 

a.mount of the component (A) is too high (that is, the amount 

of the component (B) is too low), a moJ.ded articl.e obtained 

by moldi.ng the resul.ting thermoplastic el.astomer compositi.on 

is poor in strength. 
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The thermoplastic elastomer composition of the 

present invent:ion should has a flowabi1ity inde:x I according 

to a test for £Iow propert~es with a capillary rheometer of 

1. 35 or more, preferably of l. 40 or more .. more preferably of 

l. 50 or mo:t"e. When this index is too low, the non-Newtonian 

p:t"operty of melt f1owabil1ty is insufficient, and a 

suff i.01.ent effect fo:t" .improving extrusion processabili. ty is 

not obtained. Higher f1owability index is preferable from 

the standpoint of extrusion processability, provid1.ng the 

constitution conditions of the present invention a:t"e 

satisf:l.ed. 

A test for f1ow properties with a capillary rheometer 

and calculation of flowability index are conducted according 

to the following methods. 

Measuring apparatus: Capirograph lC. manufactured by 

Toyo Seiki. Seisaku-Sho, Ltd. 

10 mm 

Die: capill~ry diameter of 1·mm, oap1.1lary length of 

Temperature: 190'C 

Shear rate: 12, 37, 61. 122, 365, 608 (s-1 ) 

The shear viscosity was measured at each shear :r:ate. 

The flowability index, I=A/B, was calculated from the 

shear vi'soosity rati.o {shear viscosity at a shear rate of 12 

( s-1
)/ shear viscosity at a shear rate of 365 ( s-1 )) and plot 
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(see, Fig. 1) of the shear viscosity at a shear rate of 12 

( s- 1
}. The soli.d 11.ne 1.n the £1.gux-e is a master ourve of EPM 

which has a Q value by GPC measurement of 1 . 8 and has no l.ong 

chai'n branching, and represented by the formula Y='*O. 5917 

.X l0-3X+l. 2640. When the plot of a therm~plastic elastomer 

composition shi£ts toward positive direction of Y axis (shear 

viscosity ratio), the non-Newtonian property of the 

composition is higher, and it 1.s related to extrusion 

processabil1. ty. for examp~e ~ me.:( t flow. phenomenon of 

extr~ded s.urf ace and the like. 

In the p~esent invention, there may be appropriately 

compounded, as the additional component, addit~ves such as 

an antioxidant, antistatic agent, anti-weathering agent, 

ul traviol.et absorber, strippi.ng agent , dispersing agent and 

the like, co1ori.ng agents suoh as carbon b1ack and the l.ike. 

fi.1lers such as glass fiber, carbon fiber, metal ~iber, 

aramide fiber, glass bead, asbestos, mioa, calo1.um carbonate, 

potassium titanate whisker, talc, barium sulfate, glass 

f1ake and the like, or other rubber-like po1ymers or 

thermop1astic resins and the like. in addition to the 

above-mentioned components. 

The thermoplastic elastomer composition of the 

present invention can al.so be subjected to cross-linking such 

as sulfur cross-linking. perox1de cross-linking, metal 1.on 

cross-linking, silane cross-linking, water cross-linking 

·1 ; :. .: 

• ". =. >·1:.1:.·· 
't•, :.,·.::'· !••: 
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and the like, by conventionally known methods. if necessary. 

For obtaining the thermoplastic elastomer 

composition of the present 1nventio~, the components (A) and 

(B) and additional components appropriately used may 

advantageously be kneaded by a usual kneading machine, £or 

exampie, a rubber mill, brabender m111, Banbury mixer, 

pressure kneading. twin screw extruder and the like. The 

knead1ng machine may be any of closed type mach1.ne or open 

type •achine, and a closed type machine which can be 

subst1.tuted with an inert gas is preferable. The kneading 

temperature is a.temperature at which all of the mixed 

components are melted, ·and usually from 160 to 250'C, 

preferably from· 1ao to 240'C. The kneading time is usually 

from about 3 to 10 minutes when a kneading machine such as 

a pressure kneader, Banbury mixer and the like is used, though 

the kneading time is not determined since it depends on the 

kind and amount of the component mixed and the kind of the 

kneading machine. In the kneading process. components may 

be kneaded at one t~me, alternatively, there may also be 

adopted a multi-step div1.sion kneading method in which a part 

of constituents components are kneaded, and then the 

remaining components are added and the kneading is continued. 

The thermopl.ast.1.c elastomer composition and ethylene 

- a -o.lef1.n copolymer of the present invent:lon are exce1lent 

particu1arly as a mater.ial for extrusion molding. and can be 
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melt-extru_ded through an extruder equipped with a mold in the 

form of the molded article. at the t.ip of the extruder, and 

cooled and cut to obtain a heteromorphic extrusion-molded 

article. 

Further. the thermoplastic elastomer composition and 

ethylene- a-olefin copolymer of the present invention are 

exce1~ent particularly as a material Of calender molding, and 

a·ca1ender molded artic1e can be obtained by a sheeting 

process in which a smooth sheet hav~ng higher thickness 

accuracy ~s produced continuously, a doub1ing process in 

which a sheet hav:lng higher thickness accuracy contai.ning no 

p1.n hole is produced continuously in laminating the same or 

different thermop1ast1c e1astomer compositions and 

thermoplastic resin composi. tions. a topping process 1.n which 

a composite is continuousl.y produced by laminating cloth and 

the like onto a sheet. a friction process i.n which a 

thermop1ast1.c el.astomer composition is 1.mpr:l.nted into cl.0th 

for the purpose of ;improving adhesion, or a profiling process 

in.wh~oh a carved pattern is made on the surface of a roll 

and this pattern is transcribed continuously onto the surface 

of a sheet~ 

'l.'he thermoplastic elastomer compos.1 tion and ethyl.ene 

-:- a -o1efi.n copo1yme:r of the p::r:esent invention can be used 

in parts such as a packing, housing and the like of automobile 

inter~or or exterior parts and weak eleotr~o parts, 
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industr.ia1_ parts,.water-proof parts and the like, in stead 

of the conventional soft vinyl. chloride-based resins. Among 
. . 

them. due to f 1e.xib.ili ty, excel1en t extrus ;Lon proces sabil.1. ty. 

further, the absence of bleed, they can be used in a hose, 

tube, gasket and packing. Regarding. use examples thereof, 

as the hose and tube use, there are l.1sted an air hose. water 

hose, reinforc1.ng agent-containing air hose, reinforcing 

agent-contain~ng water hose and medical tube, as the gasket 

use. there are lis~ed an alum~num sash sealing gasket and 

gasket around doors of an automob1.1e, and as the packing use, 

there is listed a packing of a .refrigerator door. 

BXAMPLBS 

The following examples further i.llustrate the present 

invention spec1.fica1ly, but do not 11.mit the scope of the 

present invent1.on. In the present invention, the term 

excel1ent extrusion processability means that the surface 

skin of the extrusion-molded article is smooth and the 

appearance of the result~ng final product does not 

deteriorate. In the present invention, the term excellent 

calender processabil~ty means that sheet removal from the 

ro11 sur~ace can be conducted easily. 

[X] Production and evaiuat~on of copolymer 

Measurements were conducted as described below. 
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(1) Measurement by differential scanning calorimeter (DSC) 

Measurements were conduced at a rate of lOCC/min. in 

any of temperature rising prooess:and constant temperature 

process, using a differential soanni.ng ca1or:Lmeter (DSC220C, 

manufactured by Seiko Instruments Inc.). 

(2) Measurement by GPC 

The GPC measurement was conducted at an elution 

temperature of 140t using lSOC manufactured by Waters, 

Shodex Packed Col.umnA-80 M (manufactured by Showa. Denko lC.K.) 

as a co1umn, and poiystyrene (manufactured by Tosoh Corp., 

molecular weight: 68 - 8,400.000) as a molecuiar weight 

rexerence material. The resulted weight-average molecular 

weight in te:r:ms of polystyrene was represented by Mw, the 

resulted number-average molecular we~ght in terms of 

polystyrene was represented by Mn, and the ratio of them ( O 

value) was mo1eoular weight distribution. and the higher 

molecular weight peak height (Xl)1 lower molecular we~ght 

peak height (X2) in a molecular we.1.ght distribution curve and 

the ratio (H=Xl/X2) of them were measured. For preparing a 

measuring sample, about 5 mg of a polymer was dissolved in 

5 ml. of o-dichlorobenzene so as to obtain a concentration of 

about 1 mg/ml. The resulted sample so1ution (400 u i) was 

~njected. and detection was conducted by a refractive index 

detector at an elution solvent flow rate of 1.0 ml/min. 

(3) Flexibility 
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The hardness of a copolymer was measured accordi.ng to 

JIS-K-6253. 

(4) Tensile stress 

A copolymer was press-molded at 150\: to obtain a sheet 

·of 2 mm th.ickness, then, the tensile stress M1oo of the 

copolymer was measured according to JIS-K-6251. A spec.1men 

was.made by using No. 3 dumbbell. 

(5) Preparation and eva1uation of copolymer pellet 

A copolymer was heated for JO m:Lnutes in a Geer oven 

at 100CC. then_ a sheet of 4 mm thickness was molded by 10 

:tnch open roll.s. Th1s sheet was ground by a sheet pelletizer 

to obtai:p. a pe1let in the form of cube. Th:Ls pellet was dusted 

~ith 0.18 g of calcium stearate.and 0.18 g of Irganox 1076 

(antioxidant. inanuf actured by Chiba Specialty Chemicals) per 

150 g of the pel.let1 and this was filled in a glass beaker 

(diameter: 8.6 cm). charged w~th a load of 1900 g, left for 

14 hours under atinosphere of 40t, then, the mutua1 adhesi.on 

of the peilet was eva1uated. 

Judge of mutual adhesion of pellet 

. 1: The form of a pellet is completely kept, and no adhesion 

is found between pell.ets at all. 

2: Though the form of a pellet is kept. and adhesion is found 

between pellets. 

3: The form of a pel1et is not kept, and adhesion is found 

between pe1lets. 
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(6) Evaluation of bleedin~ property 

A copolymer was press-mo1ded at 1so'C to obtain a sheet 

. of 2 mm thickness, then, left for 48 hours, and the b1eed1.ng 

property of the surface of the shee~ was eva1uated. 

Judge of bleeding property 

0: 'lhe surf ace of a sheet :is clean, and no stiokiness is found 

by f:inger touch. 

6..: The surface of a sheet .is somewhat c1oudy,, and st1.ckiness 

~s found by finger touch. 

X: An o:il film is observed on the surface of a sheet. 

(7) Evaluation of extrusi~n processability 

'l'he pel1et obtaiaed in the method of (5) was 

extrusi.on-molded using a 40 mm <P si.ngl.e screw extruder (full 

fL:ight screw L/D28) through a fiat die of 70 nun width. and 

the extruded surface and appearance of the resulted molded 

articie were observed. 

Judge of extruded surf ace 

0: Extruded surf ace is smooth. 

X: Extruded surface is not smooth, but rough. 

Judge 0£ appearance 

0: Extrusion-molded art.i.c1e keeps edge 1n the form of a die 

even after mold~ng., 

X: Mo1ded article causes disintegration after extrus1on­

mold1ng, and edge in the form of a die ~s not kept. 

Bxample l (Synthesis of component (A)-1) 
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Into th~ 1ower portion Of a 100 L reactor made of 

stainless steel equipped with a stirrer were contin.uously fed 

62.8 kg of hexane as a po1ymerization solvent and ethylene 

and propylene at rates of 5.90 kg and 22.44 kg per hour, 

·respectively. VO(O-i.so-C3H1h and ethylaluminum 

sesquichloride (BASC) were fed continuously as a catalyst, 

at ratios of 2.22 g and 7.79 g per hour, respectively. and 

the temperature Of the polymerization Chamber WaS kept at 50't • 

A part of the pol.ymerization liquid .in the first reactor was 

extracted, and a polymer was allowed to deposit a.nd dried by 

steam strippi.ng. A copolymer was thus obtained at a rate of 

4.6 kg per hour. The control of the mo1ecular weight was 

conducted by using hydrogen. The results are shown in '!'able 

1. 

Example 2 (Synthesis of component (A)-2) 

According to the same manner· as in Example l, hexane 

was fed at a rate of 62.8 kg per hour and ethy1ene and 

propy1ene were fed _at rates of 5. 44 kg and 23. 39 kg per hour. 

respectively, cont~nuous1y. V0(0-1so-C3H7}3 and 

ethyla1um:lnum sesquioh1oride {EASC) were fed continuously as 

a cata1yst. at ratios of 0.70 g and 2.49 g per hour. 

respectively, and the temperature of the polymerizat~on 

chamber was kept at sot. A part of the polymerization liquid 

1.n the first reactor was extracted, and a pol.ymer was all.owed 

to deposit and dried by steam 'stripp:Lng ~ A copolymer was thus 
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obta1.ned at a rate of 2.6 kg per hour. The control of the 

molecular we~ght was conducted by using hydrogen. The 

results are shown in Table 1. 

Example 3 (Synthesis of component (A}-3) 

According to the same manner as in Example 1, hexane 

was £ed at a rate of 62.8 k.9 per hour and ethylene and 

propyl.ene were fed at rates of 5. 44 kg and 25. 78 kg per hour. 

respectively, continuously. VO(O-~so-C3H7)3 and 

ethylal.um1.num sesquichloride CEASC) were fed continuousl.y as 

a oata1yst, at ratios of 0.64 g and 2.24 g per hour. 

respectively~ and the temperature of the polymerization 

chamber was kept at soCC. A part of the po1ymerization liquid 

in the £.1.rst reactor was extracted. and a polymer was al~owed 

to depos:l.t and dried by steam stripping. A copol.ymer was thus 

obtained at a rate of 2. O kg per hour. The contro1 of the 

molecu1ar weight was conducted by using hydrogen. The 

results are shown in Tab1e 1. 

Example 4 (Synthesis of component (A)-4) 

According to the same manner as in Example 1, hexane 

was fed at a rate of 62.8 kg per hour and ethy1ene and 

propylene were fed at rates of 5. 44 kg and 23. 39 kg per hour r 

respectively, continuously. VO(O-iso-C3H1)3 and 

ethyla1wni.num sesqu.1.ohl.oride (EASC) were fed continuously as 

a catalyst. at rat~os of 0.78 g and 2.72 g per hour, 

respectively, and the temperature of the polymerization 
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chamber was kept at so'C. A part of the polymerization liquid 

in the first reactor was extracted, and a polymer was allowed 

to deposit and dried by steam stripping. A copolymer was thus 

obtained at a rate of i. 2 kg per bour. The control of the 

mo1eou1ar weight was conducted by using hydrogen. ~he 

resuits are shown in Table 3. 

comparative Exmnp1e 1 

According to the same manner as in Example l, hexane 

was fed at a rate of 62.8 kg per hour and ethylene and 

propylene were fed at rates of 5. 44 kg and l3. 39 kg per hour, 

respectively, continuously. Additionally, s-ethylidene-

2-norbornene as the third component was fed at a rate of 0.81 

kg per hour. VO(O-~so-C3H1)3 and ethy1aluminum 

sesquichloride (EASC) were fed continuously as a catalyst, 

' at ratios of 6.95 g and 24.33 g per hour, respeot~vely, and 

the temperature of the polymerization chamber was kept at so CC • 

A part of the po1ymerizat1.on l.1.qui.d i.n the first reactor was 

extracted, and a pc;>lymer was allowed to deposit and dried by 

ste~ strippi.ng. A copolymer was thus obtained at a rate of 

4.9 kg per hour. The controi of the mo1ecular weight was. 

conducted by using hydrogen. 'l'he results are shown in Table 

2. 

Comparative Exam.pie 2 

According to the same manner as in Example l, hexane 

was ·fed at a .:rate of 120. 3 kg per hour and ethy1ene and 
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propylene were 'fed at rates of 4. 34 kg and 8. 69 kg per hour, 

respectively, continuously. VO(O-iso-CaH1)3 and 

ethyl.aluminum sesqu.1ehloride (BASC) were fed continuously as 

a catalyst, at ratios of 2.27 g and 4.77 g per hour, 

respect~ve1y, and the temperature of the polymerization 

chamber was kept at ssCC. A part of the po1ymerization liqu:ld 

in the f i:r:st reactor was extracted, and a polymer was allowed 

to deposit and dried by steam stripping. A copolymer was thus· 

obtained at a rate of 4.0 kg per hour. The control of the 

molecular weight was conducted by using hydrogen. ~he 

resu1ts are shown in Tabie 2. 

Comparative Bxamp1e 3 

According to the same manner as in Examp1e 1 , hexane 

was fed at a rate of 108.4 kg per hour and ethylene and 

propylene were fed at rates of 6. 45 kg and 15 .1 kg per hour, 

respectively, continuoQsly. VOC13 • ethanol and 

ethyla1uminum sesquich1oride ( EASC) were fed continuously as 

a cata1yst, at rat~os of 2.9 g, l.4 g and 17.1 g per hour, 

respectively, and the tempera~ure of the po1ymerization 

chamber was kept at s2'C • A pa:rt of the polymerization 11.quid 

in the first reactor was extracted, and a polymer was allowed 

to dep~sit and dried by steam stripping. A copolymer was thus 

obta~ned at a :rate of 6.5 kg per hour. The contro1 of the 

mo1eoular weight was conducted by using hydrogen. The 

resu1ts are shown in Table 3. 
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The results 1n Tables 1 to 3 teach the following 

matters. 'l'he ethylene-propylene copolymers of Examples l to 

4 satisfying the conditions of the present invention do not 

cause bleeding of ·lower mo1ecula~ weight components, and 

manifest excellent flexibi1ity, extrusion processability, 

and handling property of a pellet. 

[II] Production and evaluation of thermoplastic elastomer 

compos1.tion 

The compositions shown in Tables 4 to 8 were kneaded 

for 5 minutes at a temperature of 130'C and a screw revolution 

of 100 rpm using a Piasti-Corder with a ro11er mixer 

(manufactured by Brabender OHG). The compositions were 

press-molded at l504C ~ and subjected to the following tests. 

Tbey were evaluated in the same manner except that the 

kneading temperature was 2oot and the press-molding 

temperature was 200CC in Brabender Plasti-Corder 1n examp1e 

8 and Comparat1ve Example 3, 

Tens11e test:. The tens11e stress· (M1oo) • tensile 

strength at break (TB) and eiongation at break (EB) were 

measured according to JIS-K-6251. 

Hardness: The hardness by Duro type A hardener was 

measured according to JIS-K-6253. 

Flowabili.ty: The mel.t flow rate at 190"C or 23ot was 

measured according to JIS-K-7210. 

A test for f 1ow properties with a capillary rheometer 
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and calculation of flowabil.ity index: Each Shear v:lscosi.ty 

was measured using Cap1.rograph lC (manufactured by Toyo Seiki 

Seisaku-Sho .• Ltd.) at a furnace body temperature of 190'C, 

a capiJ.lary diameter of l mm and a capillary length of 10 nun. 

at a shear rate of 12. 37, 61, 122, 365, 608 (s-1
). 

The f lowabiii.ty index was calculated from the shear 

viscosity rati.o (shear viscosity at a shear rate of 12 (s . 
-

1
)/ shear viscosity at a shear rate of 365 (s~ 1 )) and plot 

(see, Fig. 1) 0£ the shear viscos~ty at a shear rate of 12 

(s-1 ), providing the flowabil~ty index I=A/8. 

Extrusion prooessability: A thermoplastic elastomer 

compositi.on was allowed to flow under condition of a shear 

rate of 122 (s-1 )) ~n· the above-described test for flow 

properties with a capillary rheometer, and the extruded 

surface of the composition was observed. 

Judge of extrusion processability 

0: .Extruded surf ace is smooth. 

6.: Extruded surf ace reveaJ.s sl.1ght roughness. 

X: Extruded surf ace i.s not smooth, but rough. 

Bleeding property: 

Evaluation of bleeding property 

. A copolymer was press-molded at l50'C or 2oo'C to 

obtain a sheet of 2 nun thickness, then, left for 48 hours, 

and the bleeding property of the surf ace of the sheet was 

evaluated. 
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Judge of bleeding property 

0: '.rhe surface of a sheet is clean~ and no stickiness is found 

by finger touch. 

D..: The surface of a sheet is somewhat cloudy, and stickiness 

·is found by £inger touch. 

X: An oil film is observed on the surface of a sheet. 

Examples 5 to 13, 15 to 17 and Comparative Examples 4 to 8, 

10 to 12 

The results in Tables 4 to 8 teiach the follo"1ing 

matte:rs. The thermoplastic elastomer compositions obtai.ned 

by using the ethylene-propylene copolymer, component (Al­

l sat~sfying the conditions of the present invention are 

excell.ent 1.n f1exibi"iity and extrus1.on processability. 

Bxampie 14 and comparative Example 9 

The compositions shown in Table 9 were melt-kneaded 

for 10 minutes at a rotor re~olution of so rpm using a 16 L 

· · . sealed type mixer. Then. a sheet of 4 mm thickness was molded 

by 8 inch open rolls. and was ground by a sheet pe11etizer 

to obta:i.n a pel.1et 1.n the form of cube. This pellet was dusted 

w~th 0.12 g of calcium stearate and 0.12 g of Irganox 1076 

(antioxidant, manufactured by Chiba Specialty Chemicals) per· 

100 g of the pellet. then, this was processed ~nto a tube 

having an outer diameter of 12 mm and a th.1.ckness of 1. s mm. 

using a SO mm <I> single screw extruder (screw L/0=24), at a 

screw revolution of 30 rpm, a die temperature of 160'C, an 
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adapter temperature of 160t and a cylinder temperatures from 

130 to 160t, a drawing rate of 3. 5 m/min., and the extruded 

surface of the resu1ted tube ~as observed. 

Judge of extrusion prooessability 

·O: Extruded surf ace 1.s smooth. 

X: Extruded surface is not smooth, but rough. 
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'?able 1 

Example l Example 2 Exampl.e 3 

Ethylene ooo:teut wt~ 73.l 76.3 66.3 

Propylene content wtt 26.9 2~L1 33.7 

BNB content trt' 0 0 0 

ML1+4lOO"C 42.3 40.4 55.3 

Gl'C measurement result 

Q MW/Mn 7.7 9.0 10.l 

Mn 4 .1X104 J.SX104 4.lXlO" 

Kw 31.SX 10' 31.4Xlo4 41.4X10 4 

H X1/X2 2.4 2.0 2.6 

Mo1ecu~ar weig~t Bimodal Bimodal. Bimodal 
d~stribution form 

1'rea of lower molecular 
wa~ght parts h~ving 

' 1.0 0.6 o.4 
chain 1eugths of 100 A. 
or less 

DSC aeaauroment result 

Fusion heat o~ crystal 
in the range from 50 to m.1/m.g 9.2 17 .s 11. 7 
1oo'C 

M1aa MP a 1.3 1.8 1.3 

Hardness ·('Duro A) 57 68 59 

Mutual adhesion of 
1 1 1 pellet 

B~eediug property 0 6. 0 
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'Tab.le 2 

Comparative Comparative 
example l example 2 

Ethylene contont wt' 61.·9 80.2 

Propylene content wtt 30.8 19,8 

ENB content wt% 7.3 0 

ML1.,1oo'C 30.0 36.0 

GPC .. eaaurement resu1t 

0 M'W/Mn 8,0 4.5 

Mil 2.aX104 s.ox 104 

Kw 22. &X 10' 22. sx 10' 

H Xl/X2 1.6 

Mol.eoular weight Bimodal. Bim.odal 
d~st:cibution form 

Area of iower molecular· 
weight parts haviqg chain " 1.3 o.s 
l.engths of 100 A or. l.ess 

DSC measurement resul.t 

Pusion heat of crystal in the 
mJ/mg 1.5 range fJ:"om so to loot 

M10a MP a 0.8 1,9 

Haz:"dnesa (Duro A) 43 70 

Mutuai adbeaion of pel.let 2 2 

Bleeding property 0 x 



40 

Table 3 

Example 4 
Comparative 

example 3 

E.thylene content wt.\ 71.0 73,0 

Propylene aont:ent wtt 29.0 27.0 

MI.1+,lOO°C 40 52 

GPC measurement result 

0 Mw/Mn 10.3 1.8 

Mn 3.3Xl04 16. 2X10' 

Mw 34. 5Xl04 29.6XlO., 

JI Xl/X2 2.0 

Moiecu1ar weight Bimodal Monomoda.1 distribution form 

Area of lower moieaular 
weight parts ha~ing chain ' 0.6 o.o 
lengths of 100 A or less 

DSC measurement result 

Fusion heat of crystal. in the 
mJ/mg 12.1 0.1 range from 50 to 1oo't: 

M100 M;Pa 1.3 1.4 

Extrusion p:cocesaing 
condition 

Screw revolution :rpm 40 45 

Die tempe:cature 'C 200 180 

Cyl.inder temperature "C so-130 110""'180 

Extruded surface 0 x 

Appearance 0 x 
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Table 4 

Unit 
Example Examp1e Example Example 

s 6 7 8 

(A) -1 wtt 70 60 50 30 
(8) -1 wt• 30 40 .50 70 
Antioxidant wtt 0.12 0.12 0.12 0.12 

MlOO MPa. 1.8 2.1 2.4 2.9 
TB Hl'a 2.1 4.. 6 6.4 7.0 
BB " 140 930 870 840 
Hardness Du:ro A 68 70 75 79 

H!"Rl.90't g/10 1.0 1.2 2.4 3.8 
minute 

Flowabil:l.ty index I A/B 1.70 1.96 2.21 2.77 

Extrusion. 0 0 0 0 
proceasabi.lity 
sieed:ing propert~ 0 0 0 0 
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Table s 

Unit Exaniple Example 10 Example ll g 

(A) -1 wt.\' 70 60 50 
(B) -2 wtt 30 40 50 
Antioxidant wU 0.12 0.12 0.12 

KlOO HP a 1.7 2.1 2.l 
TB MP a 2.8 7.4 11.ti 
EB ' 740 BlO 810 
Hardness Dura A 69 71 74 

MFR190t 
g/10 0.6 0.8 l.l 

F1owab11ity index I 
minute 1.67 1.65 1.94 

Extrusion A/B 0 0 0 
proceasability 
B1eed1ng property 0 0 0 
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Table 6 

Unit ExampJ.e Example Example Example Example 
12 13 15 16 17 

(A) -1 wtt 70 50 49 60 80 
(B) -2 wtt 20 
(8) -3 wt\ 30 
{B) -4 wtt 50 
(B) -s wtt 30 

. ('B) -6 wt% 21 20 
(B) -? wtt 20 
Ant:io:x1dant wt' 0.12 0.12 0.12 0.12 0.12 

. 11100 MP a 3.2 2.1 2.7 2.0 2.4 
TB MP a 3.2 9.7 11.5 9.2 2.S 
EB • 300 940 1065 1045 320 
Hardness Duro A 77 72 BO 72 81 
MFR190"C g/10 0.9 l.3 1.1 0.8 0.5 

m:Luute 
F1owabil..ity index I A/B 1.52 2.38 1.52 1.35 1.38 
Extras ion 0 0 0 0 6. 
processab11ity 
Bleed~ng p~operty 0 0 0 0 0 
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Table 7 

Com- Com- Com- Com-
Unit para.vive para vive paravive para.vive 

example example example ex a.mp le 
4 s 6 7 

(B) -1 WU 100 
(B) -2 wtt 100 
(B) -3 wtt 100 
'(B) -4 wt ti 100 

HlOO MP a 4.0 3.8 3.2 
TB MP a 9.0 17.9 10.5 
EB " 800 750 860 
Hax"dness Duro·A . 84 85 100 Bl 
HFR190't g/10 5.6 2,3 8.0 5.4 

•inute 
P1owabil.tty index l A/B 3 •. u 2.69 4.53 l.57 
Extrusion 0 0 0 0 
prooesaabi.U. ty 
B1eeding property 0 0 0 0 



45 

Tabl.e 8 

Com- Com- Com- Com-
Unit pare.vive para vive paravive paravive example example 10 example ll example 12 

8 

(C} wt% 70 
(B) -1 wtt 30 

. (B) -s wtt 100 

. (B) -6 wt-t 100 
{B) -7 wtt 100 
Antiox1.dant wt1: 0.12 

MlOO HP a 1.8 5.9 4.2 
TB HP a 2.7 13.0 32,1 27.S 
EB • 660 760 720 50 
Hardness Du:ro A 68 94 85 100 
MFR190'C g/10 6.0 5.l 5.1 

llli.nute 
·Flowabil.ity index' I A/B 1.13 J.36 l.27 2.04 

Extrusion x 0 x 0 .. 
processab:L11.ty 
sieeding,prope:rty 0 0 0 0 
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Table 9 

Unit E:x:uaple 14 Comparative 
example 9 

(A) -1 wt' 60 
(B) -2 wtt 40 40 
(C) wtt 60 

_Fl.owabili.1:y index 1 A/B 1.34 
B:x.trusion 
procesaability 0 x 
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(B)-1: Ethy1ene-methyl. methacryl.ate copo1ymer res1.n (methyl 

methacrylate content: 25 wtt~ MFR 190t=S.6 under a load of 

2.16 kg) 

(B)-2: Ethylene-vin~l acetate copolymer resin (vinyl acetate· 

·content: 26 wtt. MFR l90t==2.3 under a load or 2.16 kg) 

(B)-3= Random polypropyl.ene (MFR 230CC=8.5 under a load of 

2.16 kg} 

{B)-4; Ethylene-butene-1 copolymer res1.n (butene-1 content: 

19 wti. densitym0.882 g/oml, MFR 190'C==S.4 under a load of 

2.16 kg) 

(B)-5: Ethylene-vinyl acetate copolymer resin (vinyl acetate 

content: 10 wtt, MFR 190'Ca6.0 under a load of 2.16 kg) 

{B)-6 ~ Ethylene-hexeri.e-1 copo1ymer resi.n (hexane-1 content: 

17 wtt_ dens~ty==0.885 g/cm3
, MFR 190'C=5.1 under a load of 

2.16 kg) 

(B}-1: High density polyethylene 230J (manufactured by 

Xdemitsu Petrochemical Co., Ltd.) 

(C): Bthylene-pro~yiene copolymer (propylene content: 27.0 

wtt. Mooney visoosity: MLutlOO"C=52. Q va1ue in QPC 

measurement==l.8, tens~1e stress MlOO•l.4 Mpa, revealing a 

monomodal molecular weight distribution curve) 

Antioxidant; Irganox 1076 (antioxidant, manufactured by 

Chiba Spec~alty Chemica1s) 

As described above, according to the present 
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invention. there are obtained a thermoplast1c elastomer 

composition wh~ch has excellent flexibility and 

processab1.lity, manifests no bleed1.ng of 1ower molecular 

weight componentr and is excellent particular in extrusion 

·processability and calender processabil1ty. and an 

extrusion-molded article obtained by extrusion-molding this 

thermoplastic elastomer compos1tion. or a calender-molded 

art1.cle obtained by ca.lender.-molding this thermoplastic 

el.astomer composition, and an ethy1ene- a -o1ef1.n copol'YIQer. 
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.I I\\~~ 11111 \\\I~\~ II I\\\ 
What is claimed is: 

1. A thermoplastic elastomer composition comprising 

5 to 95 wtt of the £ollow1ng (A) and 5 to 95 wti of the 

follow1.ng (B), wherein the flowability index I according to 

a test for flow properties with a capillary rheometer is 1. 35 

or more: 

(A) an ethylene- a · ... olefin copolymer having a tensile 

stress M1oo measured according to JIS-K-6251 of 2.5 MPa or 

less, 

(B) a polyolef1n-based resin having a tensile stress 

M1oo measured acoord~n9 to JIS-K-6251 of 2.5 MPa or more. 

2. The thermoplastic elastomer: oomposi ti.on according 

to Claim 1. wherein (A) is an ethylene-a-olef1n copolymer 

satisfying the £ollow1ng conditions (a) to (c): 

(a) a-olefin content·1s from 5 to 95 wtt, 

(b) Mooney viscosity: Mt.i+,lOO'C is from 5 to 70, 

(c) Q value (weight-average moiecular chain 

lengthfnumber-average molecular chain iength) according to 

GPC measurement ~s 4 or more. 

3. The thermoplastic elastomer composition according 

to Claim 2. wherein (A) satisfies the conditions (a} to (c) 

and the following condition (d): 

( d) a molecular weight distribution curve :ls bimodal. 

4. The thermoplast:i.o elastomer composition ac:cord:l.ng 

to Claim 3, wherein (A) satisfies the conditions {a) to (d) 
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and the fo1low1ng conditions (e) to (g): 

(e) a ratio CH=Xl/X2} of high molecular we~ght peak 

height Xl to low molecular weight peak height X2 in a 

molecular weight distribution curve is from 2.o·to 1.0, 

(f) an area of low molecular weight parts having chain 

lengths of 100 A or less 1n a molecular weight d:1.str1bution 

curve is 3t or less, 

(g) heat of fusion of a crystal at temperature of from 

·so to lOOt is s mJ'/mg or more when measured by a differential. 

scanning calorimeter {DSC). 

S. The thermopl.ast.ic e1astomer composition according 

to ciaim 4, where1n (A) has an a-olefin content of from 20 

to 40 wt% and has a Mooney viscos1.ty: ML1+~loot of from 15 

to 70. 

6. An extrus1on mol.ded article obtained by extrusion 

molding the thermoplastic elastomer composition according to 

CJ.aim 1. 

1. A hose obtained from the mol.ded article aeo9rding 

to ClaJ.m 6. 

8. A tube obtained from the molded articl.e according 

to Claim 6. 

9 • A gasket obtained from the mo·lded article according 

to Claim 6. 

10. A packing obtained from the molded artic1e 

accordi.ng to Claim 6. 

\ \11111\ \l\ll\ Ill\\ .\\Ill \\ \Ill 
* c ., L M S 
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ll •. A ca1ender mo1ded article obtained by calender 

molding the thermoplast.1.c elastomer composition according to 

Claim 1. 

12. An ethylene-a-olef~n copolymer which comprises 

ethylene and an a -olefin having 3 to 8 carbon atoms. wherein 

the copol.ymer has an a -olefin oontent of froiu 20 to 40 wt%. 

has a Mooney viscosity: ML11'41oot of from 15 to 70, and 

satisfies the conditions (c) to (g) aooording to Claim 4. 

13. The ethylene-a-olefin eopoiymer according to 

C.l.aim 12. wherein the a -olefin content 1.s from 25 to 40 wtt. 

14. A pell.et made of the ethylene- a -olefin copolymer 

according to C1aim 12. 

15. An extrus:Lon molded article obtai.ned by extrusion 

molding of the ethy1ene-a-olefin copolymer according to 

Claim 12. 

16. A hose obt.ained from the molded article according 

to Cl.aim 15. 

1 7. A tube obtained from the molded article according 

to Claim 15. 

18• A gasket obtained from the molded article 

according to Claim 15. 

19. A packing obtained from the molded article 

according to Claim 15. 

20. A calender molded articie obta1ned by calender 

mold.1.ng the thermoplastic elastomer composition according to 

· 111111111111111111111111111111 
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