g yb *159159* - 1° CYCLO OLEFI NI C RAN | ON D
REAGTLLN PRODUCT JTHERECF Thi s i nvention relat oleflnlc Fgﬁhthé
Copdryner conpép i on havi ng excellent heat
resi stance n1% resi stance, wea ther reS|stau ,sol vent resist ance,
dielectric pro-" perties, rigidity, |npact strength and nol dability, and a
reaction product thereof. Japanese-Lmi4-Cpen Patent Publication No. 10

168708/ 1985 dicSiI@ses g1 | WYY conpri sing
et hyl ene and ks %A(ND Cobd sadlale n havi ng excel | ent
heat resistance, ri gAMby EAC\BJ&NhErROrDé@TstTéﬂtE@@OFt ranspar ency and

di mensi onal accura% éjﬁl y e{?&g'f@l J%lf Std e$ @y‘ffgvgi/gﬁegges not

necessari r@pg% have =i |rrpact t to inprove

t he i npad@ (FRRP M R (ROIRRRAF 1R V’d’%o‘?n’f)%"slrlc‘?rbﬁ l&"o?rbr’i'%?h@ t he above
resing antntd, Uit W%siﬁd&@;l&@niéﬁﬂmm&h@d@&ﬁ Pat ent
publlcatlep No. 273655/ 88. ﬂ d eué tren tqiof 20 this conp05|tt|on
however, § § S99 91 3% N A ss alﬂ“f er Jr?ﬂﬁ' ehe R P I mpact

st rengt hplesrtﬂem,r edigidity, aimpigtecttoéngth sandveoldanildtys oandeaa cyclo
olefinic %[’@F tion having excel- |ent heat resistance,
heat aglﬁg%?gggg}gﬁg) en1cé$ gB resi stance, weather resistance, solvent
resi st ance, d|eIedﬁpanq#@mkﬁIGTQpemiEﬁtﬁm? Pmeecaté@meM@th and

mol daly | iytes70)d B A d 1L 4 %dwcwfaf@émg NeLn @G EC4 S P}f(mep' S

i nvention along with its advantages w || becone apparent” fromthe
fol | owi nFIPTESINT Rionlensaard obj %‘?%1%1‘1‘6 aeEPTehREL Br @OPPPRENY achi ev-

ed by a A Xy Wﬂn@feﬁcmmrhmiét@éh@@ﬂpfigl§iﬂﬁ,(A) 100

parts by V\Bl%ht of a cyclo-olefinic
weather resistance, transparency and dimensional accuracy

during molding. This resin, however, does not necessari-
15 1ly have sufficient impact strength.

In an attempt to improve the impact strength of
the above resin, a composition comprising the above resin
and a rubber component is described in Japanese Laid-Open
Patent publication No. 273655/88. The impact strength of

20 this composittion, however, is still insufficient, and a
further improvement in impact strength is desired.

It is an object of this invention to provide a
cyclo-olefinic random copolymer composition having excel-
lent heat resistance, heat aging resistance, chemical

25 reeistance, weather resistance, solvent resistance,
dielectric properties, rigidity, impact strength and
moldability, and a reaction product thereof.

Other objects of this invention along with its
advantages will become apparent from the following

30 description.

These objects and advantages are firstly achiev-
ed by a reaction product of a polymer compositien compri-
sing |

(A) 100 parts by weight of a cyclo-olefinic

35 random copolymer comprising an ethylene component and a
cyclo-olefin component and having an intrinsic viscosity

I
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+ 35 random copol ynmer conprising an ethylene conponent and a cyclo-olefin

‘conponerit and having an intrinsic viscosity
Frrrrererrerererrrrererrrrererrrrererrrlr THE'S SHEET HAS BEEN  *ACTION* b

REPLACED 2 neasured in decalin at 135 C, of 0.05 to 10 dl/g, a gl ass
transition tenperature (Tg) of 50 to 230 C, and a softening point of at
|l east 70 ¢, (B) 5 to 150 parts by wei ght of at |east one 5 flexible polyner

havi ng a S Lt hop  t atur aat r han 0 _oC selected from
t he g?oupgﬂ/ﬁﬁ%i@%%‘%ﬂ%?,? azgggh‘gx?gl 8géyc?‘0- g?esrhpctpaﬁaoﬁll/%pel ymer
conpri si ng® &t et MKt LRRpbemperatusecy®yd- ofebdntoorpona; and an 10

al pha- ol efsof temjponepd i havofigaB 18a28 76aepon atonms, (b) an anorphous or

low-crystalline flexiple olefinic copolymef conprising at |east two
conponent s_sel ect ed (;%)bnf.to 1#’@%"“@? upY c¥rigkti af af beasthyhene

conponént fakRKid ishpal wien lmmm)@ealt§1a§§V£BQn§iEPogoté%QgQ%g%]Q%f (c) a

flexible qlgf iy ong) ypaded | epe_copol yner conprising
conj ugat ed di ene conpong%t HﬂegTCF%QSEPOTwbh%o%ﬁQMEn@@n§e$Etnedofron1the

group consisting of an ethfdkre Thepibbatcpdlo-aldhen 0k efifgGanponent s
having 3 to 20 carbon ato .flexible aromatic vinyl

copol ymer selected fromt %%r pg]goé]%?'%ﬁ%bn%fan r& RYPHPRT s and

bl ock copol yners each- conpi8tn @y ekemeteiicympdneh©-ag@rden conponent

and aleonj ugated diene 30 GamNter AN QAE0ALI N Products of  these
copol yrmers, and carbon atoms, ]
(b) an amorphous or low-crystalline
flexible olefinic copolymer comprising
at least two components selected from. .-
15 the group consisting of an ethylene
component and alpha-olefin components
having 3 to 20 carbon atoms,
(c) a flexible olefin/nonconjugated
diene copolymer comprising a non-
20 conjugated diene component and at least
two components selected from the group
consisting of an ethylene component and
alpha-olefin components having 3 to 20
_ carbon atoms, and
25 ' (d) a flexible aromatic vinyl copolymer
2T selected from the group consisting of
random copolymers and block copolymers
_each.qompyising an aromatic vinyl hydro-
carbon component -and a conjugated'diene
30 component, and hydrogenation products of
these copolymers, and
(C) 0.004 to 1.0 part by weight of an organic
peroxide. |
The cyclo-olefinic random copolymer (A) used in
35 the polymer composition of this invention comprises an

ethylene component and a cyclo-olefin component. Cyclo-
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(C 0.004 to 1.0 part by weight of an organic peroxide. The cyclo-olefinic
'random copolynmer (A) used in 35 the polyner conposition of this invention
conprises an ethyl ene conponent and a cycl o-ol efin conponent. Cyclo THI'S
SHEET HAS BEEN REPLACED - 3 olefins of the followng fornulae (1) to (V)

are especial- |y preferably used in this invention. Cyclo-olefins of
fofmula (1) R3IR7T RO R... (1) 103RR8 n 5 wherein Rl, R2, R3, R4, RS,
R6, R7, R8 and aL? dentlcal or dlfferent and each represents a
hydr ogen om 2N ot Wfb’ﬂgaf?l’ﬂ?ﬂﬁ/%ﬁeh% ht@r 6%ar 868 gepepialand n is
0 or a pos}tlﬁfe’-'fiqfﬁ alyjey usyt| in ditefs nisnwdndfioomula (11) 3 RR7 R5 ~ 10 2
(R9- G R10) . o (Idger R & 7 8 9 wherein erein RR R
R R R R R R and R 6:are as lﬁgflned;?ﬁlﬁornuia (), mis O or a positive
nteger,--and L is an |nte r of at;least 3. Cyclo-olefins of fornmula
1) R R SRS 11§ RR R10

R9

, cee. (I
RlO
|
R4 \ R8 Jn

5 wherein Rl, R2, R3, R4, RS, R6, R7, R8, R9 and R10 are
identical or different, and each represents a hydrogen
atom, 'a halogen atom or a monovalent hydrocarbon group,
and n is 0 or a positive integer.

Cyclo-olefins of formula (II)

10 -C-R"7)p  .... (II)

. 1 2 y
wherein R™, R®, R?, R4, RS, R6, R?, R8, R9 and Rlo are as

defined in formula (I), m is 0 or a positive integer, and

L is an integer of at least 3.

Cyclo-olefins of formula (III)

15 '
: .. (ITI)
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R4 RB, n TfilS S~i EET 11FIR((~~S BEEN Il LI'"E IIU ~"J - 4 wherein Rl, R2,
‘R3, R4, R5, R6, R7, R8, RO and R10 and n are as defined in fornmula M
Cycl'o-olefins of formula (I1V) RER7T RLRS R2 R6 (IV) R4 8 n5 wherein R1,
R2, R3, R4, R5, R6, R7, R8 and n are as defined in fornmula M
Cyclo-olefins of formula (V) R37 RI3 RO RLR (r)RR2 R(V) RO 4 R8
Rl n wherein Rl, R2 R3 R4, R5, R6c R7- R8, RO and R10 an n 10 are ads

defined i ne@Fawh art) )R2 anH3R1ﬁ Rﬁ§ 5&3 gﬁd R84, r 9|gg§ ﬁhdegggy from each
ot her and f {étﬁgudefq eggg %Emu;ﬂ ? ydrogen atom ogen at Ons and

nmonoval ent clo-olefins of formulae (1) and (I1)
are 15 espeC|aIIy ¢yeﬁeﬁobdflﬁhese tyehorel etynps may be used singly or in
conbi nation with one another. In these formulae (1) to (V), the nonoval ent
hydrocarbon group defined fgo3 Rl topR14 is preferably.a linear or branched
al kyl group having 1 to 10 carpon 30 ar ons. Exanpl es of the cyclo-ol efins
of general formula (1) i d NS Sri~~1i~r;SBEEN ~ REI Lt'\~~ D

| seee (IV)

/ n

L1 2 |
5 wherein R™, R®, R3, R4, RS, R6, R7, R8 and n

are as defined in formula (I).

Cyclo-olefins of formula (V)

(V)

: 1 2
wherein R~, R, R3, R4, RS, R6, R7, R8, R9 and Rlo an n

10 are as defined in formula (I), and Rll, Rlz, Rl3 and R14
independently from each other and from Rl, are selected
from a hydrogen atom, halogen atoms and monovalent hydro-

B carbon groups. _
The cyclo-olefins of formulae (I) and (II) are

15 especially preferred. These cyclo-olefins may be used
singly or in combination with one another,

In these formulae (I) to (V), the monovalent
hydrocarbon group defined for Rl to R14 is preferably a
linear or branched alkyl group having 1 to 10 carbon

20 atoms.

Examples of the cyclo-olefins of general formula
(I) include

T S s o
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5 - bicyclo[2.2. 1] hept-2-ene 1 cx: , 4 6- met hyl bi cycl o[ 2. 2, 1] hept - 2- ene,
5, 6-di met hyl bi cycl o[ 2. 2. 1] hept-2-ene,” 5 1l-nethyl bicycl o[ 2. 2. 1] hept - 2- ene,
6- et hyl bi cycl o[ 2. 2. 1] hept-2-ene, 6-n-butyl bicycl o[ 2. 2. 1] hept - 2- ene, -
6- i sobutyi bi cycl o[ 2. 2, 1] hept-2-ene, _ 7-nethyl bicycl o[ 2.2, 1] hept-2-ene, 10
1, 4,5, 8-di met hano-1, 2, 3, 4, 4a, 5, 8, 8a-oct ahydro- naphthalene 1 8 2 4 5

2- nethyl-1,4,5,8-dinethano 1,2,3,4,45 5, 8, 8a- octahydronapht hal ene,
2-ethyl-1,4,5, 8-di nethano-1, 2, 3,4, 4a,5, 8, 8a- 15 oct ahydronapht hal ene,
2-propyl -1, 4, 5, 8- drﬁﬁfﬁﬁﬂéﬂ 2.3 Ihept2-@ren- octahydrohaphthalene

2- hexyl -1, 4 5 8- di net hano-1, 2 3 4, 4a, 5, 8, 8a- oct & hal ®ne, 20

2, 3- dlnethyl-1,4 5, 8- dinethano 123 4,4a,5, 8, -oct napht al ene,

2-met hyl - 3-et hyl -1, 4, 5, 8-di net hano- 1., 2, 3, 4, 4a -
.5,8,8a-octahydronaphtha|ene 2-chl oro- 1,4,5, 8- dlnethanb 1 2, 3,4, 4a 5, 8, 8a-

25 oct ahydronapht halee ronD met hano- 1, 2, 3, 4, 4a 5, 8 8a-
oct ahydr onapht hal ene, 91%t]‘hl uor o lf[é g 31] Hfarﬁ) e_Lnle 3, 4, 4a 5, 8, 8a-
octahydronaphthalené GS@IEeshdﬂbhhqmdoI2423Biﬂﬁﬁﬁﬂjﬁﬂﬂé31 2,3,4,4a, 5,8,

8a- octéhydronaphthaheﬁgth§@5§c§@§§T2H§SIQEept %EQ#QSED

6-ethylb1cyclo[2.2.l]hept-2—ene,
6—n-butylbicyclo[2.2.l]hept—2-ene,
6-isobutyibicyclg[2.2,l]hept—2—ene,
7—methylbicyclo[2.2,l]hept—2—ene,
10 1,4,5,8—dimethano—l,2,3,4,4a,5,8,8a—oétahydro—

naphthalene 1 8
2 7
<: 3[2C:I:<:D6 :>
4 5

2-methyl-1,4,5,8- dlmethano—l 2,3,4,4a,5,8,8a-
octahydronaphthalene,

2—ethyl—l,4,5,8-dimethano—1,2,3,4,4a,5,8,8a-
15 octahydronaphthalene,
2—propyl-l,4,5,8—dimethano—l,2,3,4,4a,5,8,8a—
octahydronaphthalene,
' 2-hexyl-1,14, 5,8-dimethano-1,2,3,4,4a,5,8, 8a-
octahydronaphthalene,

20 2,3-dimethyl-1,4,5,8-dimethano- l 2 3,4,4a,5,8,~
8a-octahydronaphthalene,

2-methyl-3-ethyl-1,4,5,8-dimethano~ -1,2,3,4,4a,-
5,8, 8a—octahydronaphthalene, :

2~-chloro-1,4,5,8- -dimethano-1, 2, 3,4,4a,5, 8 8a-
25 octahydronaphthalene,

2—bromo—1,4,5,8‘dimethano—l,2,3,4,4a,5,8,8a—
octahydronaphthalene,

2—fluoro-l,4,5,8-dimethano—l,2,3,4,4a,5,8,8a—
octahydronaphthalene,
30 2,3—dichloro-1,4,5,8-dimethano-l,2,3,4,4a,5,8,—
8a—octahydronaphthalene,

[
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6 - 2-cyclohexyl-1,4,5, 8- dinethano-1,2,3,4,4a,5,8,-
‘Ba- octahydronaphthalene 2-n-butyl - 4,5,8-dinethano-l,2,3,4,4a,5,8,8a-

oct ahydr onapht hal ene, 5 2-isobutyl -1, 4,5, 8-di net hano-1, 2, 3, 4, 4a, 5, 8, 8a-

oct ahydr onapht hal ene, 5, 10- d|nethyltetracycl0[4.4.0.12'5.17'10]- 3- dodecene
CH 210 39 48567 CH3 10 2,10-dinethyltetracyclo[4.4.0.12'5.17'10
3-dodecene, 11, 12- dinethyltetracyc+o§4—4 0.12'5.17,10 3-dodecene,

21 trime ot el ey 842 S 1 Bl ARy 00000 a5 o, -
9- ethyl Ba-afitah Yt eraphicyalefd, 4. 0. 12' 5. 17° 10 ]- 3-dodecene, 20

9-i butyl-2,7-d | . -1 1 0 ded
o hiolg ¥r|net :{%ﬁé%&ﬁ@?IaQYQ 9| & &1@e4@a§%0} % %o%ega pdgCgRE,

9- et hyl - PEtEh mm%*&%%?cl 0[4 4.0.12'5.- 25 17' 10] - 3 dodecene,
9-i sobftyl-11, 12- dlm%i@a&&@ﬁl££¥@l9[§~é1@e&ﬂano5l 7,304, BaQngcgﬁe

5,8,9, 10-t tra etr clo[4.4.0.12'5.- 17'10]- 3- dodecene 30
hexacydtﬂi% %ﬁ%ﬂﬁ/ ﬁﬁkgﬁgnﬁz 7.09' 14] _  4- heptadgcgne7 10
5,10-dimethyltetracyclol[4.4.0.1 1-

3-dodecene

10 2110—dimethyltetracyclo[4.4.0.12’5.17,10]_
3-dodecene,
i 215 7’10
11,12-dimethyltetracyclo(4.4.0.1 .1 ]1-

3-dodecene,
2,7,9—trimethyltetracyclo[4.4.0.12'5.17110]_
15 3-dodecene,
i 2I5 7'10
2,7,9-trimethyltetracyclol[4.4.0.1 .1

3 ~dodecene,

]_

i 9-ethyl-2,7-dimethyltetracyclol4.4.0.1%72. 177"
10 1- 3- dodecene,
20 9-isobutyl-2,7-dimethyltetracyclo[4.4.0.1°7°>,
17’10]—3—dodecene, :
9,11,12—trimethyltetracyclo[4.4.0.12'5.17'—
]-3-dodecene,
9~ethyl-11,12-dimethyltetracyclo(4.4.0.1%">
25 l7 10 ]-3-dodecene,
9-isobutyl-11,12- d1methyltetracyclo[4 4 0. l2
5.17 ] -3-dodecene,
5,8,9,lO—tetramethyltetracyclo[4.4.0.12’5.—
17'10]~3—dodecene,
3,6 110,13 (2,7 (9,14,

30 hexacyclol[6.6.1.1
4-heptadecene '

N
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---------------- TH'S SHEET HAS BEEN REPLACED 7 - 3 2 1 14 6 7 8 10 x3),
12- met hyl hexacycl o[ 6. 6. 1. 13' 6110, 1302, 709, 14] _ 4- hept adecene,

12- et hyl hexacycl o[ 6. 6. 1. 13 6.110, 13. 02, 7.09, 14] _ 5 4- hept adecene,

12-i sobut yl hexacycl o[ 6. 6. 1. 13" 6.110, 13.02' 7. 09r- 14 1-4- hept adecene,

1,6, 10-trinmet hyl - 12-i sobut yl hexacycl o[ 6. 6. 1.

13,6.110, 13.02, 7. 09 14] 4- hept adeceng, - 10

octacycl o[ 8.8.0.12194,7.111,18. 113, 16. 03, 8. 012,17]-5-dococene 5 4 3 2 1
1817 16 5 6 4 7 @B 9 1%19 221 ' lﬁquyloctacyclo

[8.8.0.12'914' 7111, 18{; ‘ : X - dococene, and

15- et hyl oct acycl o- 9 1,.18./113, 16. 03, 8. 012, 17] _5-dococene.
Exanpl es of the cycl oo e e of ey % mula (I1) include 20
pentacycl o[ 6. 6. 1. 13" 6. 02' 7. 09' 14] - 4- hexadecene 3 11342412 579 -11

6 8 10, 1,3-dinethylpentacyclo[6.6.1.13"6,0% 7,0 exa
1, 6- di net hyl pent acydi2ofg thyiLhexagyel of 608, ]!4]1 91&1%%(&11% dge%_s SHEET

HAS BEEN 4RERpAGERcene,

l12-ethylhexacyclol[6.6.1.1
5 4-heptadecene,

12-isobutylhexacyclol6.6.1.1376 110,13 (42,7 (9,-

3,6 ,10,13 ,2,7 9,14

.1 .0 .0 1-

14]—4—heptadecene, -
1,6,10-trimethyl-12-isobutylhexacyclo{6.6.1.-

1 .110’13.02’7.09'14]—4-heptadecene,

10 octacyclo[8.8.0.12’9.14'7.111’l8
012,17

3,6

13,16 3,8 _

.1 .0

]-5-dococene
4 2 18 16
: . )
7 8 ¢ 10771275

15-methyloctacyclo-

[8.8.0.12’9.14'7.111’18.113'16.03’8.012'17]—
15 .S—doqocene, and
15-ethyloctacyclo-
[8.8.0.12’9.14'7.111'18.113’16.03’8.012’l7]—5—dococene.
Examples of the cycloolefins of general formula
(IT) include o
20 pentacyclo[6.6.1.13’6.02’7.09'14]—4—hexadecene

3 1 13
5 11
6 '8 ° 10
l,3—dimethylpentacyclo[6.6.1.13’6.02’7.09'14]—
4-hexadecene,

l,6—dimethylpentacyclo[6.6.1.13’6,02’7.09'14]-

25 4-hexadecene,
-

_—
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8 - 15, 16-di met hyl pentacycl o[ 6. 6. 1. 13,6.02,7.09, 14] _ 4-hexadecene,

pentacyclo[6.5.1.13,6.02,7.09" 13] -4-pentadecene, 4 3 2 113 1251 67 89

10 5 1, 3-di et hyl pentacycl o[ 6. 5. 1. 13" 6. 02' 7. 09' 13] - 4- pent adecene,
1, 6-di met hyl pentacycl o[ 6.5.1.13'6.02' 7. 09" 13] - 4- pent adecene,

14, 15-di met hyl pentacycl o[ 6. 5. 1. 13' 6. 02' 7. 09' 13] -4- 10 pent adecene,
hept acycl o[ 8.7.0.12'9, 14,7.111,17-08,8. 012,16 5-eicocene 5 3 1 16 15 4 2
176 7 Q89 101112.Slaﬁd.ihw}qmgmtﬂa&y&l(b[ﬂ'ﬁ.llél'37,,6111032,178.0013,,184 P12,17] _5_
15 henei cocene, 5 -4 3 2 1 1817 1615 6 7 8 9 10111 1314 °

tri cycl opzhgxedegene,3- decene 2 (:c)ﬁgff 6 7

2-met hyl -tricycl of +Q.12 163 =dgc : v 7T 09,135,

5-met hyl -tricycl of ?%.t%.c%l?j[-sﬁ:sggég’ne, '%'?ri c'fcl o[ 4. iy (Refg‘qﬂq%%%%’decene
THI S SHEET HAS BEEN REPLACED 9 :ul:) 5 7 10-nethyl-tricyclo(4.4.0.12
5] - 3- undecene. 3efidg ¥ epreseqted by formulae (i)

The cycl ool
( 4[:3[]:::
5 7 9 11

6 8 10 ’
5 1,3-dimethylpentacyclol6.5.1.1376 02¢7 9137 4_
pentadecene,
1,6-dimethylpentacyclol6.5.1.1378 02¢7 97131 _4_
pentadecene,
14,15-dimethylpentacyclol6.5.1.1376 027 09/13_4_
10 pentadecene,
heptacyclol8.7.0.1%79 14+7 111,17 (3,8 412,16 _
5-eicocene
4 .2 .17, _
< 5 31 16 15 )
6 :}E :EE :DE ::: 14
7 879 10731273 ,
heptacyclo[8.8.0.12’9.14'7.111'18.03’8.012’17]—5—
15 heneiéocene,
: 4 _ 2, 18 16
< 5 3 1 17 15 >
6 14 ’
7 8 ¢ 10731273
tricyc10[4:3.0;12’5]—3—decene _
21
0 )
4
5 07 .
2—methyl-tricyclo[4.3.0.12'5]—3—decene,
20 5—methyl—tricy¢lo[4.3.0.12'5]—3—decene,
tricYclo[4.4.0.12'5]—3—undécene

_—
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and (11) may easily be produced by condensing cyclopenta- 5 dienes with the
‘correesponding ol efins by the Diels-Alder reaction. Exanples of the
cyclo-olefins of formula Cl11) include
2-ethylidene-1, 4,5, 8-di nethano-1, 2, 3,4, 4a,5,8,- 10 8a-oct ahydr onapht hal ene,
2-ethylidene-3-nethyl -1, 4,5, 8-di net hano-1, 2, 3, -

4, 4a, 5, 8, 8a- oct ahydr onapht hal ene, - 9 -

2-ethylidene-3-ethyl-1,4,5, 8-dipethano-1, 2, 3,4, -

4a, 5, 8, 8a- octahydroizphtﬁal

2- et hyl i dene- 3-i sopr{opyl - | di net hano-1, 2, -
3,4, 4a,5, 8, 8a-oct ah

2-et hylidene-3-butyl -1, 4,5, 8- @lﬂet
4a, 5, 8, 8a- oct ahydr onapht hal ene, i

2-n-propylidene-1 t hano- da, 5.5
8, 8a- octahydronapht*é%@ﬁébyg bﬁ%é@?fgeﬁe gl t hy? yndegenedi net hano- 1 , 2, -
3,4,4a,5, 8, 8a- octahydéomﬁ¢ln¢&éfﬁﬁs represented by formulae (I)
54, da, 5SS RS ad by vof SLORLORR BT Eondensing cyclopenta-
n- propydiefer vswrsmmpmrqqsp@q@m meléins by the Diels-alder
2,3, 4, 48, 2 8; §Q- oct ahydr onapht hal ene,
n- propyl i dene-1, 4,5, 8-3-butyl-1,4,5, 8-
met hano- 1, 2, 3, 4, AXanBle% Okt B P ¥Rkpme Haf bhe-of Sormeba opyll)
e- 1‘ﬁﬁhfhabnﬁthano 1,2,3,4,4a,- 30 5, 8, 8a- octahydronaphthalene

en
i sopropyl i dene- 3- 1,4,5, han '

2,3, 4, 43,5, 8, 8a- 0?3":;1{1\3Y¢¥Pr’o‘?f?a’?fﬁtﬁa‘?eﬂE 8T8 e happrt ind: Aefhr REPLACED - 10
2- |Eﬂmw&a36¢t&ﬂwﬁﬁbﬁﬁﬁwthélén5 8- di net hano-1, 2,

4,4a, 5, 8, 8a-octa

4 h | e )

sopr opyl i dene- 3- €$€g§ fe ?%@%ﬁ%ﬁ}@&h%h%LB—dlmethano—l,2,3,_
3,

SO

S

an -I,2,3,4,

2-
1,
2-
di
d

4, X, assm,wmymma@mmtmmnand 5
propyl i dene- 3- PU W 511 fove 83 dL MRS 2007 15 2835 methano-1, 2, 3, 4, -

4a,5,8,8a-octahydronaphthalene,

i
2-
1
3,
2-is
1, 2,
2-is

15 2-ethylidene-3-isopropyl-1,4,5,8~dimethano-1,2,-
3,4,4a,5,8,8a-octahydronaphthalene,
2-ethylidene-3-butyl-1,4,5, 8- dlmethano 1,2,3,4,-
4a,5,8,8a-octahydronaphthalene,
{ 2-n-propylidene-l1l,4,5,8-dimethano-1,2,3,4,4a,5,~
20 8,8a-octahydronaphthalene,
2-n- propylldene 3—methyl -1,4,5,8- dlmethano 1,2,
3,4,4a,5,8,8a- octahydronaphthalene,
2- n—propylldene 3-ethyl-1,4,5,8-dimethano-1,2,-
3,4,4a,5,8,8a-octahydronaphthalene,
25 2-n-propylidene-3-isopropyl-1, 4 5,8- dlmethano-
1,2,3,4,4a,5,8, 8a- octahydronaphthalene,
2-n-propylidene-1,4,5,8-3-butyl-1,4,5,8-
dimethano-1,2,3,4,4a,5,8,8a-octahydronaphthalene,
2-isopropylidene-1,4,5,8-dimethano-1,2,3,4,4a,-
30 5,8,8a-octahydronaphthalene,
2-isopropylidene-3-methyl-1,4,5,8-dimethano-
1,2,3,4,4a,5,8,8a~-octahydronaphthalene,
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3,4, 4a,5, 8, 8a- oct ahydr onapht hal ene. These conpounds of forrmula (I11) are
‘descri bed in Japanese Lai d-Open Patent Publication No. 305111/1988, and
-can’'be easily produced by contacting cycl opentadi ene 10 conpounds (or

di cycl opent ai dnes) with al kyli denebi cyclo [2.2.1] hept-2-ene conpounds such
as 5-ethylidenebicyclo- [2.2.1] hept-2-enes by the Diels-Alder reaction. An
exanpl e of the conpounds of formula (IV)-is 4,9,5,8-di nethano-3a, 4,

4a, 5, 8, 8a, 9, 9a- oct ahydro-1H 15 ben20|ndene of the follow ng formula

(: QL5:) The conpounds iSPHTGRNA i ners -atdydedord Fod-idi mpddwnesd 1%id- Open
Pat ent PuBl, 4G 48i,6n 8NBa-243hhydrddGphtdiad exan be produced by the Diel s-Al der

reaction of di- 20 gygld %g%pq)ﬁraeﬁsnea@d 1%%%%;1'[_31&@r}’e%._d%n%rmul-aenso_of t he

cycl o-ol efi ns _of for ude
hept acycl & 23364149, ?7 alﬁ@‘PEt@MrPf@P@ti’@len%oM ene 25

trimet PW hept acycl Q[—Jl%o@]r%gﬁrﬁ]ill%n@-ﬁb%vyﬁ -10141,.51 6l g iinfeQSatrne, LH3 CH3
CH3 TH'S §E§ HAS B% REPLACE .
t et r amet hyr BfécﬁclBFE§W§UEQ§QPPPPE?§E§W§ 02' 7. 011,161 _icos-4-ene .|

CH3 CH3 CH3 CH3 nomaeyd @ohbobhdkl D0 .tbkdd® T840 R4 i%ed 5
81‘% ié] Elﬁgégl:ggggtgg% gnnge,Pon%a eln_th%%tbﬁl%%lt%[o]h?’ N%.1]3905]i7111 1298185 0.02.7._
met hyl - hephdcgehope3 @ silly, br.oblielb Y. @ntact il chdl-dpeatadrieie: CH3 CH3
10 compounds (or dicyclopentaidnes) with alkylidenebicyclo-
[2.2.1]hept-2-ene compounds such as 5—ethylidenebié§clo—
[2.2.1]hept-2-enes by the Diels-Alder reaction. _
An example of the compounds of formula (IV) is
4,9,5,8-dimethano-3a,4,4a,5,8,8a,9,9%-octahydro-1H-
15 benzoindene of the following formula

5 4
< 6 \48. 3a 3 >
7 EDL::}:[:/IZ
8 8a9 9al
The compounds of formula (IV) are described in
Japanese Laid-Open Patent Publication No. 243111/1988,
and can be produced by the Diels-Alder reaction of di-
20 cyclopentdienes and cyclopentadienes.
Examples of the cyclo-olefins of formula (V)
include _

heptacyclo[13,6 119,17 112,15 4 ¢2,7 411,164_

icos—-4-ene

> (0000)

trimethyl—heptacyclo[l3'6,119'17,112'15.0.02’7.—

]1- icos-4-ene

CH, CHy 'CHy

oll,16
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The cyclo-olefins of fornula (V) are disclosed in WB89/01950, Laid-Open
Speci fication (PCT/JP85/00849). 15 They may be easily obtained by the

Di el s- Al der reaction of

pentacycl o[ 6.5.11,7.19,.12.02,6. 08 13] - pent adec-3-nes (partially

hydr ogenat ed products of tricycl opentadi enes) and cycl opent adi enes.

The. cycl o-ol ef .inic random copol yner;j(A) used in 20 the present invention
can be produced by copol ynerizin et hyl ene gvtip at7 | €851 9 ,1he

cycl o-ol efi.ns desd??%E&Pe%ﬂﬁﬁﬂﬁeé%ﬁfﬁﬁ%ﬂﬂdctidﬁ'né?%oﬂfisldi2§1€iedj f or
exanpl e, 041748 1-S cateerdnd\o. 4, 614, 778. As required, anot her

copol yneri zabl e unsaturated nononer may be used in conbi TH' S SHEET FI RS
BEEN 12 nation in t ol yrmegi-zat Ex | es of the other unsaturated
nononer are al pha-ol efi havi caryon atons such as propyl ene,
1- but ene, 4-nethyl -1\ pen A 1- ogt ene, 1-decene, 1-dodecene, 1
S5 tetradecene, 1-hexadecgne, dyoctdgdecesite and | -eicosene and cycl ool efins
and cycl oodi enes such as nor borhene, 3 eth@lidehe nor bor nene and

cycl opent adi ene. Theoryeyerel B i i g Farfiom Totfd] yherl§ /2ub@dofnd this

i nventd on jpr.efier apf vy gont ai ns 4%_9&0 85 nmole % 10 particularly 50 to 75

mol e % uni t<L deri vEPERAF2FP "%yl ene conponent, and 15 to 60 nole %
particularly 25 to Eé mole % of unj,s deriv fromthe cyclo-olefin

conponent. The propoftio n cpnponent if used should be
smal  er than that of\the\gj nt./ The cycl o-ol efinic random
copol ymer (A) has an“intrinsic. Viscosity [?]7 neasured in decalin at 135

C, of 0.05 to 10 rﬂééﬁ;glﬂ‘i@[{)@& YoOr D86t o1 %, W7/ pl27he eyl d-ol efinic
randonlc%@g!y r is substantially linear,” 20 and does not contain a

gel -1i ke &rossi Imkegostéwer@re. This can be substantiated by the fact that
it conpletely dissolves in decalin at 135 C. The cyclo-ol efinic random

copolymer (A) has a <— (:E]:::I:}:::}J
Q)
- CH3 ,

10 methyl—heptacyclo[l3r6,119'17,112'15.0.02'7.—
011'16]—icos—4—ene

EQUSIVD

and

H

The cyclo-olefins of formula (V) are disclosed
in W089/01950, Laid-Open Specification (PCT/JP85/00849).
15 They may be easily obtained by the Diels—-Alder reaction
of pentacyclo[6.5.1¥'7.19(12.02'6.08’13]—pentadec—3—nes
(partially-hydfogenaﬁed products of tricyclopentadienes)
and cyclopentadienes.
The cyclo-olefinic random copolymer (A) used in
20 the present invention can be produced by copolymerizing
ethylene with at least one of the cyclo-olefins described
above. The production method is disclosed, for example,
in U. S. Patent No. 4,614,778. As required, another

copolymerizable unsaturated monomer may be used in combi-

-




softening tenperature neasured by.a thernmonechani cal 25 anal yzer (TMA) of
at least 70 C, preferably 90 to 250 C, particularly preferably 100 to 200
'C, and a glass transition tenperature (Tg) of usually 50 to 230 C,
preferably 70 to 210 C. Furthernore, the cyclo-ol efinic random copoly- - 30
mer (A) conveniently used in this invention has a crystal- linity, neasured
by X-ray diffractonetry, of 0 to #01% - preferably 0 to 7 % especially

preferably, 0 to.5 % The fl.exibl. | yme tit Ut a conmponent
of the p8¥§ﬁ’8p &Bnﬁ%& f:f)gﬁlgf“etrﬁ?s? ﬁr?één?‘lx%ﬁ\gisls?s %tSF sr&g'leec%?teg q}[rom the group
consi st i RBSaFuTpted SuppPmEKSapeER L PRERPPAEEDNES hayind, 3 [toxid) e

cycl o-ol ghirBb& B&BAEMsuedpalsy PeiopyArde, S ilrd uae net, hyil-eved hydml -ponent , a

cycl o-ol efin conponent and gn glpha-qL fin conﬂgggg% havinq}ﬁ to 20 5
carbon aPGRESPER) aRCEMBPEhIUS S 6F CowcAYSERS i ne “OFF&EXi5i7e *al ef i ni ¢

copol ¢neceteEpeceneg lahekedeicensy dowpdadeicenselagct dd-eficomenehe group
consi sting.of an ethylene d .al pha-ol efi onents having
3to 20 Eapbﬁxc398%§¥lpg)aé%fﬁggﬁ%ﬁgﬂ%P%%iﬁ?ﬁ%hgghfﬁﬁgggﬁg i‘ene copol yner
conpri si e¢hglidecenporbgainehediagde ayehemeantaddieheat | east two 15

conponent s sel ect edynbr Qp-hRe GLGYR 1CORHRAd T dPo 13/t Nt )eng senppnent and
al pha-ol efin conponents~having 3 to 20 carbon atons, and (d) a flexible

ar omat i ¢ thilsy i nyepsipme preferablac car i idd t4fe 1 A MVrsidting of  random
copolymeps raRdullhedl GePRleY M $olRAGH GFTRIN iY@ RID Fidnt tHely! hydro-
ethylene component, and 15 to 60 mole %, particularly 25
to 50 mole %, of units derived from the cyclo-olefin
component. The proportion of the other olefin component
if used should be smaller than that of the ethylene
15 component.
The cyclo-olefinic random copolymer (A) has an
intrinsic viscosity [%], measured in decalin at 135 ©c,
of 0.05 to 10 dl1/g, preferably 0.08 to 5 dl/g. The
cyclo-olefinic random copolymer is substantially linear,
20 and does not contain a gel-like crosslinked structure.
This can be substantiated by the fact that it completely
dissolves in decalin at 135 °c.
} The cyclo-olefinic random copolymer (A) has a
softening temperature measured by_a thermomechanical
25 analyzer (TMA) of at least 70 ¢, préferably 90 to 250
OC, particularly preferably 100 to 200 oc, and a glass
transition temperature (Tg) of usually 50 to 230 oc,
preferably 70 to 210 °c.
Furthermore, the cyclo-oiefinic random copoly- -
30 mer (A) conveniently used in this invention has a crystal-
linity, measured by X-ray diffractometry, of 0 to 10 %,
preferably 0 to 7 %, especially preferably 0 to 5 %.
The flexible polymer constituting another
component of the polymer composition of this invention is
35 selected from the group consisting of
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carbon conponent and a conjugated di ene conponent, and hydrogenation
products of 25 these copolyners. As a conmon characteristic, these flexible
-pol yners have a glass transition tenperature of not nore than 0 0. The

i ndi vidual flexible polymers will be described belowin detail. 30 The

fl exi bl e cycl o-ol efin random copol yner conprises an ethyl ene conponent, a
cycl o-ol efin conponent and an al ph Tprfin conponent having 3 to 20 carbon
atons. Exanpl es of the cyclo-ol efi n"conponent may be the sane as descri bed
her ei nabove with regard tdahe dopolijoier GEXdelahentgctanddrefin conponent

may be one or a conbi- natd 1q;metIhQ: 1@1rﬂj|m,e@qpléﬁ@ &pha-ol efin
conmponent 1TH S SHEET HAS BEEN ‘E/ be.one or a

conbi nati on of the al pha- cH‘Hf?’H's' al'r‘r'é’ %ﬁltﬁ%”&y‘é?‘&?%“%‘? A4 r3hdom

copol yner (a) preferably OpRi-Hses 40 dangthet ehQdigthecethyl ene
conponent, 2 to 20 nole % of .t he cycl o- olefln conponent 5 and 2 to 50 nole
% of tohe al pha-ol efin comﬁﬁﬁﬁﬁ %h to 20 carbon atons based on the
total weight of the ethyl@bkaannqmnnﬂﬁqusfur(AQWfﬂry$ﬁdlﬂtmmponent and the

al pha-ol efin conponent. S Ay ﬂeeffﬁha@'afo%éfﬁnew@&&\gmu(@) conpri ses

50 to 90 mole % of the eth ene 10 conponent nole % of " th
cycl o-ol efi n conmponent ar1'=bt @Q#MG%I@NBQ}T‘?Q% ¢ beated eﬁ-‘ic?f“corrponent

having 3 to 20 carbon atqfe JF&lE r@g}{glsg{}egféfaxa,blgtg%pé@eol efinic
random copolynmer (A) is substanti aad}/ ar V\i E t he above 15 conponents
L1011 LRI 1%

arradded randony. The fl &SP HONTCBRRISHE?  (a) has an
intrinsic viscosity [~], lﬁﬁﬁﬂﬂgﬂhIﬁbcﬁﬂxﬁafboﬁlaﬂaﬁspC of preferably 0.01

to 10 dl /g, especially preferahb 0..08 ta 7.dl/ 20 The cygclo-olefinic.
random copol yner (A) and t¢%¥ a gf%x1é&e efln/gknconjuga gg
diene copolymer comprising a nonconju-

gated diene component and at least two
15 components selected from the group
consisting of an ethylene component and
alpha-olefin components having 3 to 20
carbon atoms, and
(d) a flexible aromatic vinyl copolymer
20 selected from the group consisting of
random copolymers and block copolymers
i each comprising an aromatic vinyl hydro-
carbon component and a conjugated diene
component, and hydrogenation products of

25 N : these copolymers.

"7 As a common characteristic, these flexible
polymers have a glass transition temperature of not more
than 0 ©. The individual flexible polymers will be
described below in detail. '

30 The flexible cyclo-olefin random copolymer
comprises an ethylene component, a cyclo-olefin component
and an alpha-olefin component having 3 to 20 carbon
atoms. Examples of the cyclo-olefin component may be the
same as described hereinabove with regard to the copolymer

35 (A). The cyclo-olefin component may be one or a combi-
nation of the cycloolefins, and the alpha-olefin component

-_
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flexible cyclo-olefinic random copolyner (a) used in this invention can be
produced, for exanple, by the nmethods disclosed in Japanese Lai d-Qpen

Pat ent Publications Nos. 168708/1985, 120816/1986, 115912/ 1986,

115916/ 1986, 25 271308/1986, 272216/ 1986, 252406/ 1987 and 252407/1987. The
anor phous or lowcrystalline flexible olefinic copolyner conprises at

| east two conponents selected fraom t‘pe_ group. consisting of an ethyl ene
conpo nent and al pha-ol efin corrponen]ts having 3 to 20 carbon 30 atons. The
al pha- ol slaiyndemmypebert hosembderadlidn exf Hereialplabovkef ref erably, the

flexible ol efinic qaeolfuediHi) cyto-flefiiexaiddn cogBaheer of

et hyl ene and an _ al % a- ol efi n havi 3 tgo 20 car%on atons or £ copol ynmer 35
of propyl‘@le PXSFeXFPHYLIBOMATHEGT HAi TRy 28 (PR L bhorPe UMl eEEN “THE s
SHEEN HASoRppnAGED D5 tolld algifa-vlef itheanstidttlief)in hommpodrytrer of t he
et hyl ene onent: ,and. ,th - ol ef i, C onen yahas 3 to
10 car5bor?%§1%rm%% Eﬁ?e%%'lﬁ“&- gc*dg;&ne iaﬁlé)ﬂ% %@%n‘%‘?“‘%‘ie@‘% e’foa?‘é%gé % | ene and
t he ot hetoal2fhgagiben @ toms dagad) damsthe tetab weikghorofttdns. A preferred

exanpl e %fthts,h%n%ow@ﬁmferm, teife eﬁt@yéfd@e@mp&mﬁ%n@m dhe @hoha-ol efin

conmponent | copol'ynmer conpos of 30 to 95 nole % of ethylene and 70 10

to 5 nol @lphgrodefdimpicemiaret haisReSiablyPrefeorbl vt oke  based on the
total weicHpoldimdhase CURHNEIES S t&0PPINeEE €osPposed efhyples® 95 nole %

A - . :
O P e I 02 19 SIS o Pl D vl g L 20 carbon,
copol ynerand spriepyoeme land tde tthe halplod-ed 1ef Lonponeshen T headieyi Bl e
ol efin/nqneofy wgahed, 4l copol v- | '

Preferably, the flexible cyclo-olefinic random
copolymer (A) is substantially linear with the above

15 components arranged randomly.

The flexible cyclo-olefinic random copolymer
(a) has an intrinsic viscosity [4#], measured in decalin
at 135 OC, of preferably 0.01 to 10 dl/g, especially
preferably 0.08 to 7 dl/g.

20 The cyclo-olefinic random copolymer (A) and the
flexible cyclo-olefinic random copolymer (a) used in this
inven?ion can be produced, for example, by the methods
disclosed in Japanese Laid-Open Patent Publications Nos.
168708/1985, 120816/1986, 115912/1986, 115916/1986,

25 271308/1986, 27221671986,.252406/1987 and 252407/1987.

The amorphous or low—crystallineﬁflexible
olefinic copolymer comprises at least two components
selected from the group consisting of an ethylene compo-
nent and aléha—olefih cSmpbnénts having 3 to 20 carbon

30 atoms. The alpha-olefins may be those exemplified herein-
above. o _

Preferably, the flexible olefinic copolymer (b)
may be, for example, a copolymer of ethylene and an
alpha-olefin having 3 to 20 carbon atoms or a copolymer

35 of propylene and an alpha-olefin having 4 to 20 carbon

atoms.
I




mer (c) may preferably be, for exanple, a copolynmer of ethylene, an

al pha-ol'efin having 3 to 20 carbon atons and 20 a nonconjugated diene or a
copol ymer of propylene, an alpha-olefin having 4 to 20 carbon atons, and a
non- conjuyated diene. The al pha-olefin as one conponent of the co- polyner
may be the sanme as those exenplified above. 25 Al pha-olefins having 3 to 10
carbon atons are preferred anong ihose having 3 to 20 carbon atons, and

al pha- olefins having 4 to 10 carbon atons are preferred anong those

having 4 to 20 car Bt st lopha-olBsdGitp|een il tiel b ntlenj cope bymel e ar e

al i pha 3hd iethdrernorjamsdresh tdisane ¢ s G g -l Ye hinx agb e erdt 6¢bpct adi ene,
2-met hyl -1, 5- | ene -nethyl -1.,.5- t adi ene and

7- et hyl plr%féé&g%%glﬁl} g{r}aesf %y%?iiyncoanr-bocno%etgoga ‘ed di enes such as

cycl ohexadi ene, di dBhe aplephia=oldi fairme, 1 methey |cana hweir ol hem®, propy-

5-vi nyd noy :Fﬁ{t?,tﬁe S ik D14 1 $I60N8s 1% 10 RO dEdieab By NBd 84 efig- P nor bor nene,
5- is rgﬁgﬂ% ene- 2- nor bor nene and 6-c|o$%%ehtyl-%¥iso TH S SHEET HAS BEEN

REPLACEDQR?bQﬂgﬁRQWﬁ~2-norbornene, 2, 3-idiisopropylidene-5-norbornene,
2-ethylidene-3-i sop{ Gpyd f s S EN e R e SpPL PREAYSE Ehe

2-nor bornadi ene. The fl exi bl e ol efin/nqnconj ugated di ene copoly- 5 ner (c)
Ty prof SEBIFTR CORRONAHANA the AR Le RANS0LE B 95 ol e 96 of
et hyl ene b IAné 0 Eonmdsed % Hf3Et@lPancolels nhHavthglénécarkd T@r bon atons
based on

and 260 b ToHES,® Srort AAET A T Ly orte T HEFEERS ugat ed di ene
conpongntaﬁm&;d.bﬁsed]eon otl¢ totahtweiofht hef etlhy$eneompopéatsl efAn and .
nonon LB AR o RBRIE 01 SPULICTL GorRasafe Shd D T
at ons baded orinelre ¥ blammiphawilehin 1Reinrhys che dhdcarppa- ol efin
conmponentsoithalsd® AP ¢l &otal weight of these components is
15 preferred as the copolymer of propylene and the alpha-
olefin component.
The flexible olefin/nonconjugated diene copoly-
mer (c) may preferably be, for example, a copolymer of
ethylene, an alpha-olefin having 3 to 20 carbon atoms and
20 a nonconjugated diene or a copolymer of propylene, an
alpha-olefin having 4 to 20 carbon atoms, and a non-
conju?ated diene.
The alpha-olefin as one component of the co-
polymer may be the same as those exemplified above.
25 Alpha-olefins having 3 to 10 carbon atoms are preferred
among those having 3 to 20 carbon atoms, and alpha-
olefins having 4 to 10 carbon atoms are preferred among
those having 4 to 20 carbon atoms. .
Examples of the nonconjugated diene. are alipha-
30 tic non-conjugated dienes such as 1,4-hexadiene, 1,6-
octadiene, 2-methyl-1l,5-hexadiene, 6-methyl-1,5-
heptadiene and 7-methyl-1,6-octadiene, cyclic non-
conjugated dienes such as cyclohexadiene, dicyclopenta-
diene, methyltetrahydroindene, 5-vinylnorbornene, 5-
35 ethylidene-2-norbornene, 5-methylene-2-norbornene, 5-

isopropylidene-2-norbornene and 6-cloromehtyl-5-iso-

"
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% preferably 2 to 15 nmole % of the nonconjugated di ene conponent based
on t'he total anount of the propylene, alpha-olefin and nonconjugated diene
.conponents. The flexible aromatic vinyl copolynmer (d) is a 20 random or

bl ock copol yner conposed of the aromatic vinyl hydrocarbon conponent, or a
hydr ogenati on product of the copolyner. Styrene is a preferred exanple of
the aroma- , tic vinyl hydrocarbon_ Egagples of preferred conjugated dienes
i nclude 25 butadi ene and i soprene. vant ageously, a styrene/but adi ene

bl ock coporperylTbberborneng; edeBbudadsepebpyidracblbookrborpengrer
rubber, aR-séthiehbdéeseopsensopropilcapnbysehorbbbhehe and 2-propenyl-

styrene/i )r ne bl ock copol yner rubber, 30 a hydrogenat ed
styrene/B%?%dﬁgﬁé$%¥éféﬁgeblock copol ymer rubber, a hydrogenated

styrene/ i soprene/ st¥hentlekdbke odebipfeonrobhegasrd diehgr enebbytadi ene
random cqpol y b X I nt ag I used as the
flexible arong?{dnv#n§fég%%%%%ﬁegng??rggxﬁggFg(a%lgg%%ﬁém??exibIe aromatic
vinyl copRosed ¢f)39sta Bopwpiaet ebnpbbrdest 20dt 307¢ondl mokeof the

TH' S SVER] A BEENbHAL-02EeTRt havYhBYh B¥dhaCRLREBACATRAEEREs@RLR0 to 30
nole % of the conjugated diene coggonent based_on the total anmount of the

aromati ¢ SiyiotRArPRarBbneEokpenehiYARRe BRE adrpagadediai eRBPEopONent,
or a hydrmgetatamd DPreo 20dw6leot,t Beegepabypen. tthesaheve gxesel i fied

Py ool IR o CHhEEh REh bR bR PR IEE SRR 1o
bonds rensf ntlng evhpleny) eadpbatalieéne/ ahyr enecdd jogatledcdpengnmer rubber.
copol ymer OHe R EE I ETE GopSPhEPTLBhUbERE, BEPBS BNy BRLel HoSEhe ~doubl e
bonds rermiopytene andt§Pehe/ bsvplend/ efyrenealpha-olefin having 4
to 20 carbon atoms based on the total amount of the
15 etrhylene and alpha-olefin components, and 1 to 20 mole
%, preferably 2 to 15 mole %, of the nonconjugated diene
component based on the total amount of the propylene,
alpha-olefin and nonconjugated diene components.
The flexible aromatic vinyl copolymer (d) is a
20 random or block copolymer composed of the aromatic vinyl
hydrocarbon component, or a hydrogenation product of the
copolymer. Styrene is a preferred example of the aroma-
tic vinyl hydrocarbon. _
~ Examples of preferred conjugated dienes include
25 butadiene and isoprene.
Advantageously, a-sﬁ§}ene/butadiehe block
copolymer rubber, a styrene/butadiene/styrene block
copolymer rubber, a styrene/isoprene/block copolymer
rubber, a styrene/isoprene/styrene block copolymer rubber,
30 a hydrogenated styrene/butadiene/styrene block copolymer
rubber, a hydrogenated styrene/isoprene/styrene block
copolymer rubber and a styrene/butadiene random copolymer
rubber, for example, may advantageously be used as the
flexible aromatic vinyl copolymer (d).
35 Preferably, the flexible aromatic vinyl copoly-

mer (d) is a copolymer composed of 10 to 70 mole % of the
I —

THIS SHEET HAS BEEN |




bl ock copol ymer rubber. 15 As common propergies, these flexible polyners
(a),” (b), (c) and (d) have a glass transition tenperature of not nore than
0 C, preferably not nore than -10 C, especially preferably not nore than
-20 C, and an in- trinsic viscosity ( ], neasured in decalin at 135 C, of
20 preferably 0.01 to 10 dl/g, especially preferably 0.08 to 7 dl/g. ((
For the purpose of this invention,-tlhike -anorphous or |oL-crystalline nature

gf f ]E he p%'dﬁﬁtl@ \@?ﬂfle?xﬁﬂﬂ'dbérbdrﬁ dd’mtﬁiréémﬂlérYd gr@aeww :bdle\ﬂ gay
| racto

of 025 -10..10 % refer ‘?fil % ally ,
pr ef er abl & Conpng 141809 | Phethg Lgly or in
ConbinatGMbUMﬁfbﬁ”ﬁhéﬂ&ﬂdﬁﬁtld¥uﬂﬁyﬂ Hyﬂnnn&wﬁomfcéhpo@@h&ﬁEmdconposition
of 30 this inventi nci( an_ or anlc etro>%€ of .the organic

(
per oxi de S REE eq e per"%? es 'suc sh}%%xf%%ﬁ 'f’h?/'? BT one per oxi de
and q;ycld)fcexa:ﬁ)rtdlqoempokheuemeroxy ketals such as 1, 1-bis(t-

but yl per oxy) cycl ohexan (4t -
hydr oper oxi des such as t %Efﬁfléﬁtgg%Fgégﬁﬁégé Eg%r%§§{OX|de
2, 5- di mettytadsbenty -@tﬂ%mw{%&mm e 1T HI WP R E TS HA, <so eREPLACED 18

and 1, 1, 3udbueat r@d&tlmeda d\yl eraqwrwlmmyarl.ifdiog@@wﬂ;gieéhéuch as
di-t- butyl perOX|de net hy] -2, 5- dl(t%P g @ er oxy %hexane and

2, 5- di metdfHR 235}3%5(5 ‘[ﬁ}?%m%r’tﬁ(ﬁ I'%‘i(%f%“ WradyeneEE BYFRRe such as
Iaur;ilo pm@@)de:&p@qdnélermmﬂeﬂger omalelyﬂui;d PELOXY S6yessepHch as t-butyl
peroxyacet ate, -t oxybenzo an

2, 5-di ( bérARA 4%%5%%%%%9 %% é%ﬁ§¥tf%n(ﬁo?ﬂ}gm?ﬁventlon
'conprise&uuhkqxnbﬁainedwbxﬂpamﬁlalﬁy(gmﬂwhmﬂkylmYérog@naand@ntnepolyner

(M oa® L AABA LA Fa L% R B ng" 1 7a 46RO PabbEAR) EeppLYEEr (B), and

block copolymer rubber.

15 As common propergies, these flexible polymers
(a), (b), (c) and (d) have a glass transition temperature
of not more than 0 oC, preferably not more than -10 oC,
especially preferably not more than -20 oC, and an in-

OC, of

20 Ppreferably 0.01 to 10 dl/g, especially preferably 0.08 to
7 dl/g.

trinsic viscosity [ ], measured in decalin at 135

For the purpose of this invention, the amorphous
or lo&—crystalline nature of the polymer is expressed by
its crystalinity, measured by X-ray diffractometry, of 0
25 to 10 %, preferably 0 to 7 %, especially preferably 0 to
5 %.
The flexible copolymers may be used singly
or 1n combination w1th one another.
Another component of the polymer composition of
39 this invention is an organic peroxide (C).

- Examples of the organlc peroxide (C) include
ketone peroxides such as methyl ethyl ketone peroxide and
cyclohexanone peroxide; peroxy ketals such as 1,1-bis(t-
butylperoxy)cyclohexane and 2,2-bis(t-butylperoxyl)octane;

35 hydroperoxides such as t-butyl hydro peroxide, cumene

hydroperoxidé, 2,5-dimethylhexane-2, 5-dihydroxyperoxide




wei ght of the organic peroxide (C). Mre specificlally, the polyner
conposition of this invention contains 5 to 150 parts by weight, prefer-
15 ably 5 to 100 parts by weight, especially preferably 10 to 80 parts by
wei ght, of the flexible copolymer (B) per 100 parts by weight of the
cycl o-ol efinic random copol yner (A), . The anount of the conponent (C)
incorporated is 20 0.004 to 1 parf 69 wei ght, preferably 0.05 to 0.5 part
by wei ghindpeyl 1903 peetsakythelphtyaf hgdepoperbxidp.; Hiadlgiltion to the
g?cggfgleé%f%ﬁi%deggﬁﬁgﬁgpek%@ebueﬁl1pb?@gﬁh@%'QL@FQQ?%EMQELZQ@é and the
[ er oxij , ol ymer conpaQsi.tion r r com rise a
cogpound ﬁh@?ﬁ@u5¥£Péﬁgfy?RgxP§8i88%—gggyﬁépﬁfhgg%ﬁegFGﬁgFF§H Vagrgups in
the nol ecpéeorg) sexpraeBt GDhcylThberordbesi encaf asorpargit pebpxidepr ef erred
because the g#%gs a reacti.on produgt h VAN [ B QEQQ—%u% act

| ,
streng®h. 338 z%%ﬁ%ﬁﬁ%ﬁgaéﬁy REG RGTSEY E85E WS

ast two radi cal™- "potymneri zabl e
f unct i onapegoxyasetatehetrbheyll pezoaybénzonykebandee S—dimpithydryl at e and

vi nyl nethagr he conmponent (d) to be included is not
nor e thangigpéé?£§9zag?§ﬁ?ggg?§F§%§%ry 0.1 to 0.5 part by 35 weight, per
100 parts by wei ght Thé podpmasncompasigadn(Bf tdbdsbilngentTEnS SH =E-~' ~S

BEEN RE’c&ﬁgr}gesA§ObeBHE%%dbytQ%i%%&pbiﬁﬁmep%@EQQJaP@Iﬂdlc accor dance
with this 1nvention may coggrlse, in_addition fo these caonponents (A,

(B), 10) 5REdem) CoRBLYBAE| dAdlr Saddi tirPe®aLtén bys WRdghtsCdbati zers, weat her
stabi | i zefgast5oA8t E3bRlbleageNlymers!(iE) ,age/d 9. 0t ith) aGki pAraget s,

anti haze agents, %ub ipants,,dyes,oph neq% , hatural oils, synthetic oils,
waxes, antd€oPQhaPt bPej REPGRACC PEFPXHEes {GPhe ampunts of these additives
are properly deterMbpedspeecdrdidlally,t heppolyses foampasidh drhefad-

this invention contains 5 to 150 parts by weight, prefer-

15 ably 5 to 100 parts by weight, especially preferably 10
to 80 parts by weight, of the flexible copolymer (B) per
100 parts by weight of the cyclo-olefinic random copolymer
(a).

The amount of the component (C) incorporated is

20 0.004 to 1 part by weight, preferably 0.05 to 0.5 part by
weight, per 100 parts by weight of component (A).
| In addition to the cyclg-olefinic random co-
polyﬁer (A), the flexible copol§mer (B) and the organic
peroxide (C), the polymer composition may further com-

25 prise a compound having at least.two radical—polymeriZf
able functiqul groups in the molecule as component (D).

The inclusion of component (D) is preferred
because the gives a polymer reaction product having
higher impact strength. '

30 The compouind (D) having at least two'raaical—
polymerizable functional groups in the molecule are
divinylbenzene, vinyl acrylate and vinyl methacrylate.

The amount of the component (d) to be included is not
more than 1 part by weight, preferably 0.1 to 0.5 part by

35 weight, per 100 parts by weight of components (A) and (B)

combined.
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.10 ditivees are used. The stabilizers include, for exanple, phenolic
anti’oxi dants such as tetrakis[nethylene-3-(3,5-di-t-

‘but yl - 4- hydr oxyphenyl ) pr opi onat e] met hane, al kyl bet a-
(3,5-di-t-butyl-4-hydroxypheny|)propionates and 2,2" 15

oxam debi s(et hyl -3-(3,5-di-t-butyl - hydroxyphenyl) propi onate; fatty acid
netal salts such as zinc stearate, ~ &8l cium stearate and cal ci um

12- hydroxystearate Agnge gstens QhefabbﬁlgﬁbéscthBSQthmydhlC al cohol s,

such as c g@ﬁ?gggﬁ?ﬁ gf{i‘%l SpgeXEgE:R' mgﬁ}” ?\g&its% Q'ny%%rd‘i' g}

di st ear at arate an hritol tristearatre.
They may be theeepopmpedeeﬁShéB)rsKﬁQh (e PﬁdcdPBun&ﬂWM?ntP@Waéxanple a

conbi nati g ?d?%hvggtE@ghSLQEBQXkeQ%a%1ﬁ§zér§' treBheh- 4tRAwinaxerienyl ) -

propi onate ane, zinc stearate and glycerql .nong 25 stearate nay be
used. Fheantiahrtier apadt§ansd ip pIENS Sma@nitileFEing doedSml e, silica,

dlatonacegHélggggh éhﬁg‘n@ubrﬁbbﬂ&bU”HQb@X'@&gm@ﬂ@ﬁ@smamﬂ@&ﬂde pum ce
powder, pum ce ?oon al.um num hydr oxi d nesi um hydr oxi de, basic 30

nagne3|unPééFboﬁXPéhe&éFoﬁﬂﬂé @§W@§UWF§SIF§F@a o SNTRIF anat e, bari um
sul fate, ealteum,sulrhiet amoualts, o&lameseﬂamﬂlumﬁmsyana gﬁqperhy bers gl ass

fl akes, gla bead cal |un1 |I| t for Qi it
graphi te, g?ﬁﬁ’\lﬁﬁﬁm BEREEF ol ﬂ) g%u% sljtﬁ%% (?D,fl oron ti bers 35 SI l'i con
car bi gg fdbeﬁseepohyethybéne fibers, poly- propylene fi bers, polyester

fibers and pol yam dﬁ‘ | R %111§e§§EI\inJlud£E'fJ WM@ED&%noﬁh& pol ymer

conposition of this Pivention may prepared by knomn ‘met hods. For

exanpl es, anhéozddpo-LsneNCH @Eyt@éﬁﬁb&ﬁiﬂﬁﬁhﬂh%ﬂﬁﬂ%Bl% SHlk%3s is al so pos-
sible to gi¥.9 Q ARAAM S vipe X M{Hié]fﬁf&rraﬁ@tfm)@lrwau ng mixture

wi th conponent (C) “or bath c onents C%) g ? The Aaa"‘eft e/ _method is
preferred(3wﬁ€ﬁﬁﬂ%§bW%ﬂ%14 royRhe e Hﬁﬂ (tas&n Hreferably
”‘Xed oxanidebis(ethyl-3-(3,5-di-t-butyl-4-hydroxyphenyl)-
propionate; fatty acid metal salts such as zinc stearate,
calcium stearate and calcium 12-hydroxystearate; and
esters of fatty acids with polyhydric alcohols, such as
glycerol monostearate, glycerol monolaurate, glycerol
20 distearate, pentaerythritol distearate and penta-
erythritol tristearatre. They may be incorporated either
singly or in combination. For example, a combination of
tetrékis[methylene—3—(3,5—di—t—butyl—4—hydroxyphenyl)—
propionatelmethane, zinc stearate and glycerol mono-
25 stearate may be used.

The organic or inorganic fillers may include,
for example, silica, diatomaceous earth, alumina,
titanium dioxide, magnesium oxide, pumice powder, pumice
balloon, aluminum hydroxide,.magnesium hydroxide, basic

30 magnesium carbonate, dolomite, calcium sulfate, potassium
titanate, barium sulfate, calcium sulfite, talc, clay,
mica, asbestos, glass fibers, glass flakes, glass beads,
calcium silicate, montmorillonite,_bentonite, graphite,
aluminum powder, molybednum sulfide, boron fibers,

35 silicon carbide fibers, polyethylene fibers, poly-
propylene fibers, polyester fibers and polyamide fibers.

\v ’
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i nents (A) and (B). M xing of conponents (A) and (B) may be
'2;$P123ﬁp20 out gy)an exgrLder. Al ternatively, conponents (A) and (B) are
fully dissolved in suitable solvents, for exanple sat ur at ed hydrocarbgns
such as heptane, hexane, decane and cyclohexane, or aromatic hydroxarbons
such as toluene, benzene or xylene, and the solutions are then 15 m xed
(solution blending method). It is -aldb -possible to synthesize conponents

esge ag resulting
Dol ymor's (A, and (Bl o o EHER (e ohBasL B oH SE LR e ThyR R 8 g

conposi t i on pﬁ?p%%ﬁ%n%tgn?ﬂ? BAEDPESF - ar Bor henampked, wkhh comporent 20 (O
or both wapmenaﬁ B€) miweld (D mb Ot gh¥us 0. PORYLE] ¢ 99@9§bt§8ge°f this

[ [ this invention ayt-treated
et Lons e d s ROk B SOIROET L Sa] o) na Y Eomasnthers

1e) e@smltb@@tmmtmﬁe Ddhlctoﬂﬁ)ohdaﬁtpod:)’r@f B8BROEbhpBRehESUl tS. The
Chos o i ut exposi ng the_pol yner conp05|t|on to
oy e T T V\% rﬂ@éje? g%?%x’r %?eF’ée@Ieco

@’chheor at a
ture at e or ganl
hi ghor | AR wiNR ath et@r%lynalmée@eramyeaaé phecsrabey 30 kadf |ife of

Thi s
the orga d 5 n or a higher tenperature. :
heat - t?eglﬁtekg?m%ﬁ oif? n%y) 1%Itpaber orrred in the nolten state by using, for

exanpl e, an extrLuk51X199tQ§rﬁ@m9%W?nt$héAbom@®s(anmas bessatviddin a
sol veyg, oB5 ncar rammefreampﬁﬁrdétﬁééiledc&ﬁ Aésl? '{;Am%, The

REPLACED 21
heat -t r eat t t|o endln
upon thea(tﬂ)’/'sgtraLl of 0{{}1 %’aﬁﬁnﬁ]}/‘bee‘?oi? eFﬁf?l‘é@@%} ef or vgpeamp he

redrad chut drbdhe sm&rteznsSH €and, KPP Atae& L 150 to 300
tCr egtngegtsaty Y r.§eecco 7 referably be enployed. In

to 30
t he caseagﬁS gte}gaat n‘ﬁ\ncFIOI %%?‘ij’t(f ’éo’fae‘{g%‘?gtﬁﬁ%hoqs 50 to 300 C and
a period tél uﬁ?flesvemrte) °29 hutﬂresnemyaqﬂ efter add \utbons are then

15 mixed (solution blending method). It is also possible tb
synthesize components (A) and (B) in separate polymer-
ization vessels, and the resulting polymers (A) and (B)
are blended in another vessel. The resulting composition
of comonents (A) and (B) are then mixed with component

20 (C) or both components (C) and (D) to give the polymer
composition of this invention.

When the polymer composition of this invention
is heét ~treated at a temperature at which the organic
peroxide as component (C) is decomposed, a reaction

25 product of the polymer composition results.

The above heat-treatment is carried out by
exposing the polymer composition to a temperature at
which the organic peroxide (C) is decomposed, or at a
-higher_temperature;’préferably a temperautre at which the

30 half life of the organic peroxide (C) is 1 minute, or a
higher temperature.,

This heat- treatment reaction may be performed
in the molten state by using, for example, an extruder.
Alternatively, the compositon is dissolved in a solvent,

35 and the heét—treament is carried out in solution.

The heat-treatment conditions may vary depending




.used. This reaction treatnment may al so be effected sinultaneously with the
operation of m xing conponent (C) 10 to the conposition conposed of
conponents (A) and (B). In the above heat-treatnent, the organic peroxide
(© is deconposed and a radical reaction takes place to give a reaction
product in which conponents (A) and (B) are partially crosslinked. Wen
the radical 15 pol ynerizabl e conpodi (D) is pressent in the conposi-

tion, croapbnnkiheg typees fplthee ofefat ieApelrvidedivsed  RACd Amiraduct
having exggkheRheStieagiiantThe rc‘awife'an%u;tﬁg%t el HoAqHs] 0&%&4‘6 ol ymer

conposition has a crosslinked structure, therefore as 'excel | ent
heat resi $eBREEatageniodall S0e4ics39cEC saindedt pegsicst afc 0 diesdasis i c

propertieso Boghdinutes MagNpRAFRRGL]1yY FRAGMpIvR! h BNdHPldahi Idgy. It
can be adyantageously ysed in the applications which conventl o-. nal

cycl o- 81 efPfi 6r%§ﬁa‘8ﬁntcdﬁblwle&p@sitﬁ“@ﬁ§afﬁ%& o5 hd@q 13409, a
reaction anddacpeefiodolofman seedpds ttico2s hefurishenadyn\srd fedulavivyg a | ow
m)lecularu W i ght are useful as as synthetic waxes in candles,

| mpregnat i ﬁg dgents for match splints, paper treating agents, sizing
agents, rubber anti Ghiigamesctdandbtoaadned twaagr airseofieng fAgpeter] ret arders

for chem galuh&LeoulshZe kSt e ?trh%mogaegiartq%rns ’ofelmeﬁ{irdaﬁa(! A'gfq%tgnaé oS for
paper CapaCI tOI’S, eI e .t r.l C wres n cabl es, neutr C?e el e- ration
agent 30 t &Rt the FRAPSRIlNG oRi ¢omPREEs: Ofe FoMmMpemen tayeit)s angt (R J di ng

materials, coating RLHOLRGE IhY RIHUT- t32aERS: , 2488 SrddH #Ptr opy inparting
agents, agents for inparting hardness to penci| and crayon cores,

subst r at eBeTeHidesERT HESIsELNPRESE GRS 22 raddcadamsRrtiian takes
el ect rophpllageap ¢ivener $.eadtiont pHcducdr inmrdidly mporddad i@y esins,

oL el CB RIS p Rl R ot Rl adiesi g qnd Tubrtcating

15 Ppolymerizable compouind (D) is pressent in the composi-
tion, crosslinking takes place more easily to give a
reaction product having excellent strength.

The resulting reaction product of the polymer
composition has a crosslinked structure, and therefore

20 has excellent heat resistance, chemical resistance,
solvent resistance, dielectric properties, rigidity,
transparency, impact strength and moldability. It can be
advaﬁtageously used in the applications which conventio-
nal cyclo-olefinic random copolymer compositions find.

25 | Specifically, a reaction product of polymef
compositions of the inveniton having a low molecular
weight are useful as as synthetic waxes in candles,
impregnating agents for match splints, paper treating
agents, sizing agents, rubber antioxidants, cardboard

30 water-proofing agents, retarders for chemical ferti—
lizers, ceramic binders, electrical insulators for paper
capacitors, electric wires and cables, neutroh decele?-
ration agents, textile finishing aids, water-repellent
agents for building materials, coating protecting agents,

35 gloss agents, thixotropy imparting agents, agents for
imparting hardness to pencil and crayon cores, substrates
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.S cular weights are useful as water tanks of electrical irons, electronic
oven paits, base boards for printied circuits, circuit base boards for
hi gh frequency waves, electrically conductive sheets or films, canera
bodi es, housings of various neasuring devices and instrunments, 10 various
exterior and interior finishing mterials for autonobiles, autonotive
part, films, sheets and helnets e pol yner reaction product provided by

his i ,ded b t hods.. F
fabri cat o g%gf?)rgls)i i e 985*??& IS ICTEED, T YR onal
mol di ng, &dflaamo gsh‘é‘ltd’i%%f%ﬂﬁg Fasichgielens g agentder s Ment - t ype

exr uder, @otl\urram%qremeoﬂerluﬂ%rah@smu GHa tMBr SEd e fé’éj@és a co-
kneader, §§RIa5t|cator .a.mxtr a tw n-screw conica screm/extruder

a pl anet aF P TEOEENCOPPPS &1 ong t%ﬁ)%ﬂ&%ﬂﬁﬁﬂ havitevt s ®edSuder, etc.
Si nce he c;ndla;mmelgmqsosarte arsefful hiss Wammtttamks C@frwlécetsdcfwl

or gani 0. peFonEae SCERTrRMAY B Brss, hadd B G R FEREATh (o give a
reacti on 23rsuddgot ciavdvig dass Itmtrdmaﬁorr gsigh afrmguehecat vaagzemg,

resist anC@:le%'i‘.@'I‘c%@'ly" IS re %e@:’%} cfzesflsfr@'ﬁcecawéjfael&c Jt Strength at

properties, rigidity and |npact stren articul ar
IOM/tenpeP&Pﬁﬂégs PﬁéVP@HQHﬂlﬂf%§&ﬁﬁﬂQ3 %ﬁkﬁﬁ#l%ﬁﬂlﬁﬂﬁ##ﬂmﬁﬁ%ﬁe 30 the

prgse tol l ntuealo@@, e-ri;_ch%fr\iﬁfr' QA Firrﬁﬁ:f%dzesfﬂrﬂié'\l}b}lrfg ;nfﬁlt%glﬂ% afzdﬁ/rRF %88& e;’
anda eval ua e 10l 1 Owm et nods oW | ex
Measur ed Q‘P "Pg’ &at @rué"od‘i‘ot%é'(? @iﬁﬁierf(‘ﬁm% gr}b%ﬁit%fa'?glrse]%e

accordance with ASTHhBl23A.yn(ed) rrepdrai ipyodicta grstideamye thid S SHEET
0 SeE SRR, o R, W S O8RS 1555 o
may be fabrlcated by extrusion, injection molding, blow
15 molding, rotational molding, and foaming-molding by using
a single-screw extruder, a vent-type exruder, a twin-
screw extruder, a conical twin-screw extruder, a co-
kneader, a plasticator, a mixtruder, a twin-screw conical
screw ektruder, a planetary screw extruder, a gear
20 extruder, a screwless extruder, etc.

Since the polymer composition of this invention
compgises the cyclo-olefinic random copolymer (A), the
flexfble copolymer (B) and the organic peroxide (C), it
can be crosslinked by radical reaction to give a reaction

25 product'having excellent heat resistance, heat aging
resistance, chemical resistance, solvent resistance,
dielectric properties, rigidity and impact strength,
particularly impact strength at low temperatures.

' The following examples specifically illustrate

30 the present invenion.

The various properties in this invention are
measured and evaluated by the following methods.

(1) Melt flow index (MRF, . OC)

Measured at a temperature of 260 °C under a

35 load of 2.16 kg in accordance with ASTM D1238.

(2) Preparation of a test sémple
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,test sanple were used, and the conposition was nol ded under the follow ng
mol di ng” conditions. 5 Cylinder tenperature: 220 C Mld tenperature: 60 C
‘I njection pressure: prinmary=1000 kg/cn2 secondary=800 kg/cn2 Injection
speed (primary): 30 mmisec. 10 Screw rotating speed: 150 rpm Cycl es:

I njection + pressure hol ding=7 sec. cooling=I5 sec. (3)Bending teste
Performed in accordance with ASTMD799 _ 15 Test piece shape: 5 x 1/2 x 1/8
t inches Span distnace:, 51 nm Test_ speed: 20 mmmin. Test tenperature: 23

C (4) Izod inpact A i1 IRF PR ORI 1 BRERH RntRodeE hL ST $9BB Test
speci men pH# sk :bys/Tosh il Mach hery Mdes Lidol ciredl)a Tesidtfopeaature: 23 C

(5) Heat i cyamzﬂb LAIRETAM © ddBPIn@ o difsds SOEGh Fhe SeRea S X 1/4 x 1/2
t inches Load 64 pSI (6) So?tenlng tenperature (TMA) Measured by means

of a TherfsifecHde &l ket e arokding RAEEFME- by the heat distortion

behavi5or of a sheetc);@yﬂd@r aten?lg)e,;m@,}@eszsz@fo(; mm Specificlaly, a quartz
needl e was pl aced aqn'the sheet and - %& 5Cof 49 g was applied. The

temperature was el PR e A YR C/min. The tenperature at which
t he needl e penetr athijddiei shestes sure depphiodr §=BB60 nky/was defi ned aas the

softening tenperature. 35 (7;) G ass tran5|t| n_te raturez (Tg) Measured
at a tenperature elevation rate of 10 %é%iﬁrgﬁg gﬁ%ﬂPREPLACED 24
Injection speed (prlmary). 30 mm/sec.

10 Screw rotating speed 150 rpm
Cycles: 1Injection + pressure holding=7 sec.
cooling=15 sec.
(3)Bending teste
Performed in accordance with ASTM D790
15 Test piece shape: 5 x 1/2 x 1/8 t inches
Span distnace: 51 mm
Test speed: 20 mm/min.
Test temperature: 23 ©°c
(4) Izod impact test
20 Performed in accordance with ASTM D256
Test specimen shape: 5/2 x 1/2 x 1/8 t inches
(notched) .
Test temperature: 23 ©¢
(5) Heat distortion temperature (HDT)
25 Test spécimen shape: 5 x 1/4 x 1/2 t 1nches
Load: 264 psi P
(6) Softening temperature (TMA)
Measured by means of a Thermomechanlcal analyzer made
by Du Pont by the heat dlstortlon behavior of a sheet having a
30 thickness of 1 mm. Specificlaly, a guartz needle was placed
on the sheet and a load of .49 g was applied. The temperature
was elevated at a speed of 5 °C/min. The temperature at
which the needle penetrated the sheet to a depth of 0.635 mm
was defined aas the softening temperature.
35 (7) Glass transition temperature (Tg)

Measured at a temperature elevation rate of 10
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.Cjnin. by using DSC-20 (supplied by SEIKO El ectronics |INdustry Co., Ltd.).
EXAMPLE 1 Four kilograns of pellets of a random copolyner 5 of ethylene
-and 1, 4,5, 6-di net hano- 1, 2, 3, 4, 4a, 5, 8, 8a- oct ahydr onapt hal ene, (abbrevi at ed
as DMON) having an ethylene content, neasured by 13C-NVMR, of 62 nole % an
MFR260 C of 35 g/10 mn. an intrinsic viscosity, nmneasured in decalin at
135 C, of 0.47 dl/g, a softening 4024esperature (TMA) of 148 0 C a Tg of
137 C as aqopanenty (M iednscksg o 1ets RE apRIRHh 2 | ene random
copolyneaagetQYIeﬁé coﬁ?@nt %0 nnf% () Tg:54yC, NFFQ%%gegrgége g/ 10 mn.,
[11]=2.2 Q%ﬁ %&‘Ebnpdﬁ@%t)(B) were fully m xed, and then nelt-bl ended by
a twin-screw 15 extruder (PCM 45 sxpppLedl by | kegai Tekko Co., Ltd.) at a
cyl i nder tenperatur 0_C. The blend was_then elletized by a

pel l etizer. One kiHﬁﬁgénggfo%%?%%xgﬁepegQ%Fft?gd%nﬁ?ﬂ °Tac3?8§§@?¥of Ni ppon
O |ls and dFatetiGolegne Land, 129, Bhéendtméthanact 2 el , CH&HS OB, 8+ ,3 , 3 13 , 3
CH-CGO -G =G C Co - : 3y C onent (C) and
3 g of d?&ﬁ%ﬁéﬁgéé%éiééf%ﬁgégggggev §%§ere aﬁggacﬁgvﬁgﬂgggP the pellets
conposed efhyeme-corbert ( Areasdr e®) by andCt+R¥g, wefe6Rumpyentxedn The
resul t- iyyg M xXture, r .1n ihe; . St .Usi ng the 25 above
tmﬁn-screm/e&ﬁqd%%fayg§?iﬁégée@éﬁ?eégtt$g££§81§)gigﬁggﬁg?fetized. Test

pi eces WErRBATHERAr Y B5CahenadbvbItetGodsf Oahd €hésy prepérenésgvere
measuyrgd.¢ FOSU & S(PME) ShewWn4 8 n°dafl eg lor 397EXAMPLES EmpofieRXanpl e 1

was repea(tAe) aer%(é:eftké hc?% IEQflétYEeoPranagQHQieSE-S?o )Cr)fgrr)](ta g’a_ dg\/%s vari ed.

copolymer (ethylene content 80 mole %, Tg=54 °c, MFR230

0C=0.7 g/10 min., [ﬁ]=2.2 dl/g) as component (B) were
fully mixed, and then melt-blended by a twin-screw

15 extruder (PCM 45 supplied by Ikegai Tekko Co., Ltd.) at a

cylinder temperature of 220 °c. The blend was then

pelletized by a pelletizer. One kilogram of Perhexyne
25B (trademark) (a product of Nippon Oils and Fats Co.,
Ltd.,
20 chemical structure: C?3 C§3 C§3 C?3
CH3—C.:—O—-O—C'T—C—CEC—('Z—C—O—O—C'!—CH3
i . CH;  CH, CH, CH,

as component (C) and 3 g of divinylbenzene as component
(D) were added to 1 kg of the pellets composed of compo-
nents (2A) and (B), and they were fully mixed. The result-
ing mixture was reacted in the molten state by using the
25 above twin-screw extruder (cylinder temperature 230 ©c)
and pelletized. ' '
Test pieces were prepared by the above methods,
and their properties were measured.
The results are shown in Table 1.
30 EXAMPLES 2 - 4
Example 1 was repeated except that the type or
amount of component (C) was varied.

The results are shown in Table 1.
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., The results are shown in Table 1. TH S SHEET HAS SEEN REPLACED 25 -
EXAMLES'5 - 9 Exanple 1 was repeated except that each of he polyners
‘indicated in Table 2 was used instead of the ethyl ene/propyl ene random
copol ymer as conponent (B). 5 The results are shown in Table 2. TH S SHEET
HAS SEEN REPLACED 26 - ., LY. OONfNao 44 r-l HUONo O Oo NNNN
rd b x--rl .--1r-1r-14)rQé4g9 @aaa - - 41U ¢c>SEO O 0 U4-)\
UU ,.1d1 EONONOO - c UNNrl ri U U rda) 43 - 1.) O)-I tyl (C
> co N41 .%l (s+ )4 44 H UEXPNEEDY -~ 9cz r cd a-1 N ~4 ME U xEr)
CUOOOO.-1 cdExdimple- la)wds Mdpedtdd .elxcapt that each of he

polymers indicated in Table 2 was used instead of the
ethylene/propylene random copolymer as component (B).
5 The results are shown in Table 2.
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NNOr--1 4J 4-) 4-) 4-) dP aa) a~i () NZza) '~43 4) OCCCCJC
-,1dPdPdP M8 U a) ¢ C 04-3r 1-a)r-1lra)ri 4 UO' i >.8 >
4 ~4 OMwUMTIrU 14 r8 NGUN $-4 -14ra $4 (nr-1 ¢ h_1111 _ _hh_hin
\DNcom TH S SHEET HAS BEEN REPLACED 28 - EXAMPLE 10 Exanple 1 was
repeat ed except that an ethylene/- DMON random copol yner having an ethyl ene
content of 71 nole % an MFR of 2Q gfglQ min., an intrinsic viscosity of 5
0.60 dl/g, a softenintg point (TMA) of 115 C "and a Tg of 98 C was used
instead of the ethyl ene/DVON randd¥AMBIdhotmer used in Exanple 1. The

resul ting conpositi @xanimke t hewd ol tepéatee prexpmept asha -l ax vty aoge) 4s:
oot om FGH %ﬁ?&%@%@%mﬁ%ﬂ?@é%@*’%”%il;npfﬁ 3
was repeamedeeoe@n tMER Qﬁ)rﬁ)‘b & mMiG), A (D) ks EC not seeebty THE
resul ting (CQPRBALIPN dasbEbeniotd Wb PHRETEEFLS OC, and a Tg
of 98 °C was used instead of the ethylene/DMON random
coppolymer used in Example 1. The resulting composition
had the following properties.
_ Flexural modulus: 17300 kg/cm2
10 Flexural strength: 640 kg/cm2
Izod impact strength: 60 kg-cm/cm
HDT: 90 °c

FR260 °c: 7 g/10 mn.
COMPARATIVE EXAMPLE
15 Example 1 was repeated except that components
(C) and (D) were not used.
The resulting compostion had the following
properties.
Flexural modulus: 22000 kg/cm?
20 Flexural strength: 790 kg/cm2
Izod impact strength: 5 kg-cm/cm
; HDT: 124 °c

FRy60 °c: 16.2 g/10 mn.
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. Fl exur al mpdul us: 22000 _kg/cn?2 20 Flexural strength: 790 kg/cn2 |zod

i mpact strength: 5 kg-cmcm HDT: 124 C MFR260 0 C. 16.2 g/10 m. TH' S
"SHEET HAS SEEN REPLACED 29 - CLAIMS 1. A polynmer conposition conprising
(A) 100 parts by weight of a cyclo-olefinic random copolyner derived from
et hyl ene and a cyclo-olefin and having an intrinsic viscosity [n],
nmeasured in decalin at 5 135C. of 0.05 to 10 dl/g, a glass transition
tenperature (tg) of 50 to 230C, and<§ Softeni ng point of at |east 70C,

(B) 5 to 150 parts by weight of atcLaa®s one flexible polyner having a

glass transition je [ r { ey selected from10 (a) a
cyclo-ol3?1nic ra dggi %%gl§%é§°%é§ﬁ?é§?éwéon1éﬁﬁ%lene, a cyclo-polefin and
an al pha-ol efi n haVi A§03padbteoby v tatdhs? ¥ Qﬂpkﬂﬁﬁﬂﬂ§;E9 om

| ow Clryf]t@é &yfmeheakehcgdcepgﬁéyé@ﬁ Terid vk fa opp el oo relirmrahdit | east 35
one al pha-ol efin hayving,3 to carbon s, e conj ugat e

di ene copt?VhBe aBeF‘P\?ganF?Snﬁ'hsﬁ%%%%j @é)gt eﬂci]e%ﬁa)eﬁe:?alnd éa é#i;gtgtggtvm '
conpongnt 535%Cecb&dO0f. 06ntet bl éhég aml Btass cbEANHhel e pHeRE B YW havi ng 3
to 20 20 carhogratgmeo 28g° £0) aRA &' SOBELEi G NYbiwOPSt VaErLakéeh70SCA
random copofymer or bl ock ﬁg olgnﬁr gach .%ﬁ{lvgdafrfgggg gﬁgnatlc vi nyl
hydrocarbon and 4Béonj §§a BPER®, PRn#E hAY odendti 67 b odiEts 25 of these
copol yner §leandleCpolyde4 heving paglady Wweanhitben abempgemtere pefoxide. 2.
A pol ymer, 6onRgskt kfRnageer dedgctoactabMm 1 in which

10 (a) a cyclo-olefinic random copolymer derived
from ethylene, a cyclo-olefin and an
alpha-olefin having 3 to 20 carbon atoms,

(b) an amorphous or low-crystalline olefinic
copolymer derived from ethylene and at least

15 one alpha-olefin having 3 to 20 carbon atoms,
(c) an olefin/nonconjugated diene copolymer
derived from a nonconjugated diene and at least
two components selected from ethylene and at
least one alpha-olefin having 3 to 20

20 carbon atoms, and

i (d) an aromatic vinyl copolymer which is a
random copolymer or block copolymer each
derived from an aromatic vinyl hydrocarbon and
a conjugated diene, and hydrogenation products

25 of these copolymers, and '

(C) 0.004 to 1.0 part by weight of an organic
peroxide.: _
2. _A polYmer composition according to claim 1 in which’
the cyclo-olefinic random copolymer (A) is derived from, as
- 30 cyclo-olefin, at least one:
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.the cyclo-olefinic random copolyner (A) is derived from as
30.cyclo-.olefin, at least one: 1 TH S SHEET HAS SEEN REPLACED 30 -
-cyclo-olefin of formula (1) RBR7T 9 RRSRRRRIO R4 RB .,n wherein RL
R, R, R4, RS, R, R, R, RO and R',-which may by the sanme or
different, each represents hydrogen, 5 hal ogen or a nonoval ent hydrocarbon
group, and nis O or a positive integer; cyclo-olefin of formula (I11) R
R7T R 11 (R9-6-R10)~ .... (Il) B RBgR-Rm 4 8 wherelin Rl, R2, R3, R4,
R5, R6, R7, R8, R9 and R} ?re a§ 10 d fiped in formula (1), mis 0 or a
posi tive integer, S¥A4°SOlefin A foERRt2 ot I ht | east 3: cyclo-ol efin of
formula (11l1) 3 R7 R ﬁlRSR.:zg.. (I''1) RRRLIO R4 R8B n wherein Rl, R2 ,

RB, R4, R, R, RR, R8, sand Rl and n are TH S SHEET HAS BEEN
REPLACED 31 - as defiged [n farmjla @l);
R

cee. (I)

R4\ RB,n

wherein r', R?, R, R, R®, R®, R’, R', R’ and R'?,.which
may by the same or different, each represents hydrogen,
5 halogen or a monovalent hydrocarbon group, and n is 0 or a
positive integer;
cyclo-olefin of formula (II)

_R3 r R,

(Rg—ci-Rm)}2 tee. (ID)

R R

4 8
R \ R )

=

wherein Rl, Rz, Rs, RY, Rs, R‘, R7, Ra, R’ and R'? are as
10 defined in formula (I), m is 0 or a positive integer, andx‘
is an integer of at least 3;
cyclo-olefin of fogmula (I11)

(I11)

e
4

R L Re,“

wherein Rl, Rz, R’, R‘, Rs, RS, R’, R’, R’ and R'® and n are

| THIS SHEET HAS BEEN |
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.cycLQ;ngLLQ_gL_LQng]a (V) RBRRT R RRR6 .... (IV) R4 R8 n wherein
Rl, R, R3, R4, -, R, R, Ra and n are as defined 5 in formla
«(1); or cyclo-olefin of formula (VV R3IR7T RL3R9 RIL\ RRtR1 (V) RR6
1 RIO... 4 8Rl4nwereinRl, R, R3, M, R, R, R7T, Re, RO and
Rl and n are as deiined in formula (1 ), and RL 1, RL 2 , Rl 3 and R14
, 10 independently fromeach other and from Rl, each represents hydrogen,
hal ogen or a nonoval ent hydrocarbop g{oup. 3. . A polyner conposition
according to claim1 or 2 in which the cyclo-olefinic random copol yner (A)
i s conpoded dsfimedtbn gEormikd ohlofi et hyl ene units and 60 to 15 mole % of 15
cyclo-olefin-u.niéﬁcp@$§1bgnht&maﬁdﬁmﬂlaoﬂlwhe ethyl ene and cyclo-olefin
units. 4. A pol yner conposition aifording toclaiml1, 2 or 3 in which the
cyclo-olefinic randon1c0ﬁ%l mer g has a crystallinity, neasured by X-ray
diffractometry, of 0 to A pol yner conposition according to any
one of claims TH S SHEH | REPLACED 32 1 to 4 in which the

) (a) is derived fromat | east
), (1V) and. (MVas defined in

\
5.

flexible cyclo ol efi
one cycl ool efin of f

8fi m’c random copolyner (B) (a)

wherein Rl, Rz, R’, R‘, Rs, R‘, R’, R® and n are as defined
5 in formula (1); or
cyclo-olefin of formula (V)

R3 R’ . r13
. 9
ceee (V)
10
ok

wherein Rl, Rz, R3, R‘, Rs, Rs, R7, Ra, R’ and R'? and n are

as defined in formula (I), and R**, R*?, R'? and R'Y,

10 independently from each other and from R', each represents
hydrogen; haipgen or a monovalent hydrocarbon group.
3. A polymer composition according to claim 1 or 2 in
which the cyclo-olefinic random copolymer (A) is composed of
40 to 85 mole % of ethylene units and 60 to 15 mole % of

15 cyclofglefin'ﬁnité.based on the total of the ethylene and

- cyclo-olefin units.
4. A polymer composition according to claim 1, 2 or 3
in which the cyclo-olefinic random copolymer (A) has a
crystallinity, measured by X-ray diffractometry, of 0 to

20 10%. :
5. A polymer composition according to any one of claims
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.units, 2 to 20 mote—%-of-units of the cyclo-olefin, and 2 to 50 nole % of
units of the al pha-olefin based on the total of the ethylene units,

‘cycl o-olefin units and al pha-olefin 10 units. 7. A polynmer conposition
according to any one of the preceding clains in which the flexible
cyclo-ol efinic random copolyner (B) (a) has an intrinsic viscosity [fl],
nmeasured in decalin at 135C, of 0.01 to 10 dl/g. 15 8. A pol yner
conposition according to any one of ¥ans 1 to 4 in which the flexible

ol efinicicepolymBl WitBer Bhiel $13xi6QROkYERL 6l e€tihyEenandbmhcapodyphn- ol ef i n
o pha ol &Pin (Rav iy O 1ig &3b Tramsh deans U35 §YchbORYEEHRY Eacaliae
accor di ng1t)q amI Jand 11 )gl dilve andt ¢V asddgfinedniBnhCLRA™ Kexi bl e ol efinic

copol ymer, (B) (k) { SORQYIMPBRN taRMPlicEo?dihg to Ahymohe ¥fothet hyl ene
uni ts] ar?d 50 t_og)S ﬂ%)@n i a is

% .0f units, of l,pha- I.n 0
car bo® aPo®es ey ‘b]ert%O’t’btw 16 tg‘tehélrigr’félggﬁi '?él%gg gEg\fﬁﬁgtcs%S?e?ﬁe
al pha- ol efdgbiham ng B) t(@ e amptice satddmto 98r m@leofolfmethyd®Bei sing 50 to

95' ol e %6f, Pr OpU Ny YL & A Rt @15 tHel e yial olaittis Obndn2 to
al pha- ol &' Having 4 to yl ene

20 carbon atons .bgsed.on t.he t | .of .Rr
units and0 mwake bfof Hnit iRt Ahs iar‘}ph’éxﬂ%gfafi"t (?afﬁdcé’rnb%tr}?%att%r%g %g 10. A
pol ymer GQ{EDQSE Ky Dén 06 1t Neryial vl edfrin ofnidisaiamgl al pha-#liefidhi ch t he
flexi tilsoe ol ef i n/ nonconj ugat ed di ene copolyner (B) (c) is a copolyner

conprisi M to 95 nole % of ethylene units and 50 to 5 mole % of units
of an albha- ol efAnpobymey SORRPSIF N t?cFrF%ftd(S}rPsg 3&93@&)(0,?’}%90 oézfl 35 of

(he e e bihg. ED93T Lo atsdie e el eyl Sy G airy o
an e % of, unit ; t edhditite dased on
the totalCPROI¥REEt L@P eﬁ%vﬁﬁﬁ sg,n uni smg%l t h\gi a} pﬂ et

o . ;
L ol efin and units of
t he noncain udetatiini @ahel3diCa otopotyd b %ing 50 to 95 nole % of

propyl gieg units apdpg1 plet OcEmp®s B Powfaduvicing ten adypheneol ef il diavd ng 4
to 20 1 to 4 in which the flexible olefinic copolymer (B) (b) is a
copolymer of ethylene with an alpha-olefin having 3 to 20
carbon atoms, or a copolymer of propylene with an
alpha-olefin having 4 to 20 carbon atoms.

20 9. A polymer composition according to any one of claims
1 to 4 and 8 in which the flexible olefinic copolymer (B)
(b) is a copolymer comprising 50 to 95 mole % of ethylene
unitg and 50 to 5 mole % of units of an alpha-olefin having
3 to.20 carbon atoms based on the total of ethylene units

25 and units of the alpha-olefin having 3 to 20 carbon atoms,
or a copolymer comprising 50 to 95 mole % of propylene units
and 50 ig 5 mole % of units of an alpha-olefin having 4 to
20 carbon atoms based on the total of propylene units and
units of the alpha-olefin having 4 to 20 carbon atoms.

30 10. A polYmer composition according to any one of claims
1 to 4 in which the flexible olefin/nonconjugated diene
copolymer (B) (c) is a copolymer comprising thto 95 mole %
of ethylene units and 50 to 5 mole % of units of an
alpha-olefin having 3 to 20 carbon atoms based on the total

35 of the ethylene units and units of the alpha-olefin
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. carbon_atons based on the total of the ethylene units and uni

alpha lolefin, and 1 to 20 nole % of units gf a non-conjugatedtzigaetgzsed
on the total of the propyl'ene wunits, units of the alpha-olefin and units
of the 10 nonconjugated diene. 11. A polymer conposition according to any
one of claims 1 to 4 in which the flexible aromatic vinyl copolymer (B)
(d) conprises 10 to 70 nole %of units of an aromatic vinyl hydrocarbon
and 90 to 30 nole % of units of a-c®pjwgated 15 di ene based on the total of

units g]:ﬂr!tqhe; a%[gq)' fold Wlos h‘yghoscao@%n RALoiIuba el diRneonaseat od di ene.

%n° atcor to any one o recedi ng cl ai
whi CE fLmthElTe cmm:nrls@% 1303 Qﬁihélﬁtf}?aﬁmj}tspalul“ Sﬁ‘tep per 108 par!tgsby
}[Aewlogr;dl | fPé'Pﬂﬁ'%& urtde £ Af atk (I'B))ncdﬂju(gla)teal (ddrqnmn@rha!/l ng at | east

i spobinds ey 5 e BN ) St e
any one 30 tdes piereds ngf chmi vs oﬁrﬁibral(ﬂi‘r?d'l efia Evdmg it dhe
g&gﬁg\pc(é%'at{-é)é‘n of  LNE pZDe &' SRANE Ite PESOXI AE (tRle eﬂﬂyﬁeﬂflﬁhﬂ% BEEN
units of the alpha-olefin, and 1 to 20 mole % of units of a
non-conjugated diene based on the total of the propylene
units, units of the alpha—olefin and units of the
10 nonconjugated diene.
11. A polymer composition according to any one of claims
1 to 4 in which the flexible aromatic vinyl copolymer (B)
(d) comprises 10 to 70 mole % of units of an aromatic vinyl
hydrocarbon and 90 to 30 mole % of units of a conjugated
15 diene based on the total of units of the aromatic vinyl
hydrocarbon and units of the conjugated diene.
12. A polymer composition according to any one of the
preceding claims which further comprises not more than 1
part by weight, per 100 parts by weight of the components
20 (A) and (B), of (D) a compound having at least two
radical- polymerizable functional groups in the molecule.
13. A reaction product obtained by treating a polymer
compoéltlon as claimed in any one of the preceding claims
under conditions which induce the decomposition of the

25 organic peroxide (C).
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