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rigUeS&ion 'rRiRFe ﬂﬁﬂia O wat Q:Bﬁﬁ uPB8FC 6 P Rbur. After
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copol ymasighatofistyeane dstyremecconceritratiors 20% dpyiweight)tweaslacides! to ¢ msulting reaction mixture and
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95% ncf‘wi(b RSBl tofttr.err 55 8 Forrt ol Bibed b8 sBbitfif o
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according to the ratro of a polyam de as the conponent (a) relative to the
nodi fi ed bl ock copol yner as the conponent (b) and the nonovinyl substituted
aromst i ¢ hydrocarbon content of the base bl ock copolyner of the nodified

bl ock copol ynmer as the conponent (b). In the case where the resinous
conposition is obtained, when the nnnoﬂrnﬂ substituted aromatic
hydrocarbon content of the base bl ock copolynmer is over 60% by weight up to
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30 preferably '65 to 90% by weight, the conmponent (a)/conponent (b) weight
ratio is adjusted. in the range of from90/10 to 5/95, preferably from 85/ 15
to 10/90, nore preferably from 80/20 to 15/ 85, and when t he nonovi nyl
substit uted aromati'c hydrocar bogpogm Té\ﬁ base bl ock copolymer is 5
to 6Q}>by wei ght, preferably 10 y weight, nore preferably 15 to 50%
by wei ght, the conponent (a)/conpeixd I1b) wei ght ratio is adjusted in the
range of fromover 50/50 up to 987 Z T1Tnclusive, preferably from 60/40 to

95/ 5, mre preferably from 70/30 £0.00410 )\
conporfeghmbRi £ieat 0PoIRRer ¢ rEtyaedmay ¢de- JbvinylaContent Marammf-e:t
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wei ght§~ nore 40 Ii 15 to 55% by weight, the conpongnt ss5,000
(a)/ copon®T (b) height ratlio is adi usted in the range of Arom a8,

50/ 50, [preterabl y 24 95]to 40/ nor e} prefer y from 10/ 9074 poé®/ 70
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Rubbers and Pl a tICS Dlai, d d agpndi n 1974.
50 For exan€ bgg 5?’? %ﬁal nedﬂb dﬁ%}y%‘%oblgélri? parts by
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by wei ght of tﬁ% %%égﬁ%usg)rgﬁ) %%gg‘e%?éogd%ef;smleécgonpom tion of the
preséht inventigy i Ana"vak JHt! Ui i@ SEral Gaingoal Wacead

II
rigidity, heat resis ance nd nechani cal strength d ass fibers having a

di aneter of 2 to 2omg§;,5t_iange§° 20,000 [err], customarily
incorporated into resins, are ra Iy use When t he rubbery or
| eat lver -(R) Rcepamadidh fof Etﬂrmeoehd@lmbp 03|t|on of the e ent _in

I I
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napht henghdahéthamay be added according to need. An Exanple of the 60 anpunts
of these adtetlivdegenatetb®lack copelymersi Pb'et!lieélh)tkht@ob!ﬂ ptingo #;fgog{‘l“f"éme"arb%i
f ol | ows: copalyrers A-EghroyghoA-f shewyn i, KpRle | a5e P%%ttarfer”'r fogenay £k §oBRlY
presefit hrRvah Biborpspectively. 100 parts by weight 5
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such as extrusion nblding, i nj ection nol di ng, bl ow nolding.and retary

mol di ng nmet hods. The so-obtained nolded articles formed of; the nodified

bl ock copol yner of the’ present |nvent|on nay- be palnted or plated accordi ng
to need. Any of known paints such EB 3(215347“31n pai: nts, vinyl -nodified
acryl™ resin paints, alkyd resin pai ntsI poi guret hane resin paints, epoxy
resin paints, . phenol i c resin pal nts. 25% ne resin pai nts and urea

resin paints may be used for painting these nolded articles. A metallic

feel can be inpajted to the gol ded ar TanBunt Pl 1) | ' eat nent Afly of
known p¥ating nefhods such a$ chem cal pl paapgien ] latin

met hods may be a %l&ﬂq_,&# cé Grafeedoonticcd. p BB al yner
conposi tion of the g‘ ] 0, Gonp MQémtedl ch fnked’

nodi fied bl ock c
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L] : rrr-ﬁi'eﬁfghteht- fromi éﬁi h@_@ula or

L g 1ot v e y"l‘l't pun y et LIy S,

no| d art cle hi-s Fonposytaon i s chempCalsd v efched
3 E‘ chér ef 19%0 can] be aikg# ned and grrbpl'%lafeg n_'ﬂl ded
dhesi Nacan pe obt ed.- 35 |P If D
The pgesenL n\LentIFLbérl will n WREE escrifbed in
the foll ow phg Exarrpies. In heoE@rrpI e¢, the
hts oj-pol yrr?rs were determ ped accordi fg to
nd the wei ghy averggg nol ecuj ar gugsght sjwere
determ ned according.to the @ltra-centrifligal petbod Eur ronre e mel t
i ndex values reférregdgs in §he Exgoples pre thpsg 40 dejerig g acgording
to the net hod of LASTIM D- 1238 (’I\ Preparatlon of Unnndifiefl Block

Copol yners: Unrmlflqy.éal ock copolxrrgrs spown ip,Fable 1 her@.@zepar¢d by
subj ect’ - r
n- hexane or cycl ing ngbgtyl lit

y
agent. For eNatpke, *3n phevdmbupt Hm%m&e' Ribiydrile\egrPf€adr 8AtBY the
perford ng pol ymerization according to the follow ng procedures. To an

n-hexane sol uti on chpdeogengtéd Pidck hyopel ghlerowad infek Sied Db athene
concentration, 20% by weight) were added 0.1 part by weight of n-butyl
lithiumand 5 partsneutreldbatdibn afitdytiohumethodisiny $od Zdki ﬁé Sate.
carriegs out at about 60C for 1 hour. After substantial conpletion of e 50

p0| yneri Z%b aﬂtrorp&thﬁgdtﬁ%nh Hro JL? Gek s containing 20 parts by :
wei ght of "StMb&fgy (tlydFdgeRatéd ﬁ g& E&% n%-g Rbere W?e?)af%q r‘éﬂ’inb hﬁ‘alelc
resul ti ngama/aﬁad érito iﬁeXi\Hibﬂlf‘adﬂ Eﬂlﬁhla?sai 2,003 WA-saédomcbﬁ e fBilovARY procéd

for~t hour. Tf100 Ipassiinswelghitiofthe wanpdifibd blociaiopb epwhy/ddded 2 & 5 mits bl walght ariﬁaleuc
an n- h#kansehyddiieso thet aclesitediamonut of majeizanbydridewas gtaftedéntd theaximediSied bintkrdpalyraer,
concent r aehf3 pa iy weight ph amh%2 aag by V\Mﬂhs Rt phanothiazing yverecadded ¢mthe; m-mree The
and pol ynﬂ?"f‘g‘&t"\"f’£°mg°’l93? y bign for 1 hour. After

po ¥t b a3 taref 2 and the
ol ut | & %45"’9215@&‘@0. %hﬁﬁ‘ﬁ aaﬁ‘m% z%{%t%f.?"ﬂ Wﬁﬁ 7 Egg'ﬁl)? ﬁ{‘i M

20% by wep@eiure. Whon, B0 gt of BAY Wa's B8ddd8 Gbo modifj ed copolymer.
pol yrer i zZbuspmodified mdmgd:mdblﬁ: cofdyptherS SownGh Tiblho%retﬁaeﬁa te dnBYsis values of
unmodi f i ethelsibtainedsugsifiedrushydiodanatéli eolyorenate Shaveh inl Table 3copol yners A-4 and

A-5 vve&{e prepared, silicon tetrachlori &E!%S JAsed as a coupling agent. 60
e

2,6-Di rt-butyl - 4- net hyl phenol (here 'often referred to as "BHT")
was added as a stabiffTZer to eact pf tne omnm || tub rs shown
in Table 1. 65 8 EP 0216347 Bl jfable 1 5 : Styrene
Con- Vi nyl Cont entj2ModNeirear Aver%- Gra_ftgaragmo tent (% by
(%9 insButa- Unhgardieacu- / r | @iakeBeEika weiyht)
di ene Bl ock atedaBleékoht| 1Modifi-A- 1 Block Copolymer
64,000 B-S-B-S c:opolgﬁex cation 488 Ab¢ weight)
55,000 A-3 . §BS 30 33
75, 000,44 [Jerr]p=1 30 A-2 1.48
164, 000
D-2 A-3 0.7
D-3 A-5 1.2
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L4 L 3

A5 C err] 53 - 105, 000
20 R P [enr] .- e 80
36 H é tands’ for a” butadi ene polyner

bl ocks_ "B stands;,
st ands’ f r a s e
usi ng a(ﬁ idn of

m copol yner bl ock, and S

The vinyl content-was measured
Hy dr oge grdviatlin agﬁ%

E‘}”:B‘T"ég‘gm ar t| on,,of
o neAE dé .
Tabl e 1 hydting Rfter :hélcraﬁknnmh@ ) it \S&‘ﬂﬁm%mﬁt {:% -%%dﬁgv

sol vent gmpdrriﬁdw@anaﬁ-numu@se-narefe.eﬁhwt at [err] under a hy rogen
pressure of 7 [err] -for, %3

al um num as catalyats : _hby(there avas . obtarned a selectrvely :

hydr ogenat ed bl ock ‘copol V##r i n_ whi ch- about 90% of doubl e bonds of the 40
but agi ene bl ock were hydrogenated but benzene rings of t he styrene bl ock
were scarcely hydrogenated.. The netals of the catal yst residue were renoved
by washing with an aqueous solution of hydrochloric acid and nmethanol. The
hydrogenat ed block copol yners obtained by thus hydrogenating the unnodified
bl ock copol ymers A-1 through A-6 shown in Table 1 are designated as

hydr Bgenat ed bl ock copol ynmers B-1 45 through B-6 respectively. (3)
Preparation of Mdified Hydrogenated Bl ock.Copol ymers: To 100 parts by

wei ght of the so-obtai ned hydrogenated bl ock copol yner was added 1 to 5
parts by weight of maleic anhydride so that a desired amount of maleic
anhyglri de was added to the hydrogenated so bl ock copol yner, and 0.1 part
by wei ght of Perhexa [err] [the trade nane of 2,5-dinethyl-2,5-di-

| t - but yl per oxy) hexane manuf actured and sold by N ppon Yushi K K., Japan]
was added to the m xture, and the m xture was honogenequsly bl ended and
supplied to a single screw extruder having a dianeter of 20 mm
[length/dianeter ratio (hereinafter often referred to as "L/D') = 241. The
mal ei ni zation reaction was carried out at a cylinder tenperature of [err]
to prepare a nodified copolyner. Unreacted nmal eic 55 anhydri de was renoved
fromthe nodified hydrogenated bl ock copol ymer by heating under reduced
presstre, and BHT was added as a stabilizer in an anount of 0.5 part by

wei ght per 100 parts by wei ght. of the nodified copolynmer. Thus, nodified
hydr ogenat edwbl ock copol yners shown in Table 2 were prepared. The anal ysi's -
val ues, of the obtained nodified hydrogenated bl ock copol yner are shown in
Tabl gz 273 %e nodi fi ed hydrogenated bl ock copol ymers obtai ned by :
hydr ogenati ng and nodi fying the unnodified block 60 copolymers A-1, A-2,
A-4, A-5 and A-6 shown in Table.l are designated as nodified hydrogenated
bIock copolyners G 1, G2, G5, C6 and CG7, respectively. The nodified
hydregenated bl ock copolyners obt ai ned by hydrogenating the unnodifi‘ed
bIocK”coponner A-3 and nodi fying the hydrogenated bl ock copolyner so that
t he aqpunts of mal ei c anhydride grafted onto the hydrogenated bl ock

copol yner were 1.2% by wei ght and 0. 7% by wei ght are designated as nodified

hydr ogenat ed bl ock copol yners G-3 and C-4, 65 respectively. EP 0 216 347
Bl Tall e 2 Anpunt of *3 Mal eic Anhydride Tol une- Modified
Gafted onto | nsol ubl e Hydro- Pal ymer Hydr ogenat ed
Conponent genat ed before Bl ock Copol y- Content 10
Bl ock Hydr o- me (% by by Copol yner
genatj,on wei ght) wei ght) C1 -
1.4 0.04 15 G2 - A-2 1.8
0.04 ' '
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55 60 65
Conpar ative Exanples 1 .and 2 A r esi noys
80 parts by weight of .nyl'on 6. (nunberaver

with ;20 parts by weight of the
showd_in Table 2
mm (tw n,

EP 0 216 347 Bl [err]

the samg,HB&A"

B 251 \
copol ymoﬁ&myspﬁkem&s&ew

B2
by rrearg( of a ser"'

" Qsmo.?sséo&g%.go

EP @ 216 347 Bl Exanples 1 and 2 and

e a&aﬂabadnhww copE) yner

adl

P34 | on was obt ai ned by m xi ng
ol ecul ar. wei ght :
.'i-at ed bl ock " [

18, 000)
err] CG1
arreter of 30 .

rdaJeFLge

Iymer C-1

C- 1. sor conpthet mﬁmusa:oma;iwmas/wwﬂemuﬁe sanvgnsnrier asideseribedlaboveraxchpt that the
same nmarmedifieddlet sopdivraet Gdwesuseddngead:df she mbdifi Qdimlthdenudd bibckdopolpmert G-her
A-1 s hovvn fw cpawlaesor. a\eempasative resinous composition mebvai ganspasfeseribed

copol y F %ﬁ% up odtf‘ed

obt alye ﬁ%ﬁ C o*?.e‘ﬂ ﬁ%VE Pl 2?] b Banddl %&%M tbogre
bl ock

C gcorc °|9,;,e,t¢1e°p C#; ; . éast 'gfheg'gs Were prepared

of the soolredtipisess WIM&MWMMN besmous eaﬁmmoﬁohfi:momdwt@eand the
physi cal physicad prapesties off the test piesis weremeasuret Thewetnainedxsultsiaes shivvaiimTable Bsul t s
are dhown iAs vithbe ceadily gaderstoodifromyi the rasults shown ip Tahlech: sheoeampositions; ¢fthe proggnt s
shown i rinveatipnargexcelipnt insampatitiiity,prd have p Righlyinmproved impat msistancegyar the eampagative
in corrpaFPN?Pf'F?'Yf and have a highly

I ROV i npact resistance overthe
compasr ative conpositions. Table 5 ZM

Com 20 eom—Exampre——xamre—par o} T Ve Pal[Gom< L Com=___ 2
Exanpl e Exanpl e 25 Modi fied hy pE&2 gﬁagbggk parative paratiZOe
_ _ _ copoljynmery’ G- 1 pModi fi ed hggifmpj[err Exgmapbécd
bl ock _ 20 ' _ _ CcP®pol yner
C3 %? UrrrodT T ed ootk — _ 20
_ copol yﬂma.r. Auddaesedi hivagdy ock : _ -
20 copolfynfr ati80B1BCck 20 -80 - 80 - B0
80 I zod ingav of@lymer c-1 strendth (kg. c*ﬂc , 2.0 18.p
6-. Q,iu‘ . [ 1] : anf\.. aLl |Tgt‘rl“| (y;c UI |JUi1IL)
630w | * bPSaified hydths- 430 %0 (Ko/[err]) |*6
Elbnhgat i onsn %nﬁted block 115 - - 11 20 60 - 56
Transpar ENCY| copolymer c-3 _
35 e Unmodified block - - 20 -
9 | copolymer A-l
&
o | unmodified block - - - 20
\‘/‘; Q | copolymer A-3
E
S | Nylon 6 80 80 80 80
o | 1zod impact .
as 3 | strength éKg-cm/cm, 21.0 18.5 6.0 5.4
# | notched)*
o
& | Tensile strength ‘
B (yield point) 610 590 450 430
50 . (Kg/cm2) *6
- 8| Blongation (1)*6¢ | 115 - | 110 60 56
= k
>
Transparency
55 £ . ‘14. 56.0 58.5
& | “(Raze) (%) *7 13.2 14.5
Note: *5 The Izod unpa.ct strength was measured according to
ASTM D-256.
60

*6 The tensile strength and elongation were measured
according to ASTM D-638.

*7 The transparency was measured according to JIS

65 K-6714.
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13.2 14.5 . - 56.0

' rTegsured according to ASTM
. nmeasured " “accor di.ng-to

ng;to*JLS 65 -

fi:ve Exanple 3 A -

e tensi|e strength aid efon
%7 The transpar ency Epsnrmw Bﬂ

. 4. #. EP 0 216 347 - AP '.

ubbery cogpoat {i on vas % AP o RIoHY (Bl alhof
(nurrberﬁf‘%%, g%’% ”92 oltia ;,3 ﬁa\lﬁmén §§' s
modi fi edp ;,,ogg ; ' r&bﬁﬂireso
means Obmnﬁammonmy@mwsaahmom ahd theqhysiesl prqpmqaawe:i dafermimedS -
obt ai ned caarmmnis;:. %mﬁhw@mﬁpﬁg was}qui;i:!dil lphly%sm mmﬂg df'ed
wer e detabove excapt thiatthe u ed:hleck copalymer. awn In A BRe N .wag ! ed
obt ai nedydregensted-hlonk or Gl ang 308t iPIRCES WHIG RISRA 'XIT &hﬁ"@" AR e, |
bl ock, c were. was used I nstead of the nodified '

I.n T
hydr ogenat % mm l'l'gbl 8esruﬁ§tshﬂr?ﬁnefabv@é thwa&ﬁﬂmcm tﬁ&ﬁresent
conposi ao\ﬁﬂt Eﬁ‘&: ;rl‘ﬁina Ke nicdified rmar% ﬁ£e°d %&@c&&iﬂe’i“aﬂ@@ﬂoﬁ@ is highiinproved in
obt ai ne ovdF theEOMpkrative co a¥'s prdved bipthevalael df sheltratigpasdnop Mdreaven,
the res uiut ébni;hﬁmn ofthd piusent ﬁxwehm mmpmannsne istravigthh Al wodwlesandiis imeprovediin heat
conpr'¥ siresigtarice reppaseitad:by the m%«mw & b bigh temperatures Furthermerp, the canpositinp githg

i mpr ovedresantdoveptien isicharecterizod by ¢ highlydmpseved weathe@hliysi ti on, as is proved by
the val ues of the transparency. Mreover, the copposition of the present

i nviention has high tensile strength and modul us and is | mpr.oved in heat 15
-resisgt ance represented by the tensile strength at a high tenperature.
Furthernore, the conposition of the present invention is characterized by a
hi ghly inproved weatherability. 20 25 30 35 40 45 so 65 14 EP 0216347 Bl
Table 6 Exanple 3 Conparative Exanple 3 Mdified hydrogenated bl ock

70 - [err] corrpol ymer C-l ‘Unnodi fi ed bl ock copol ynmer A-1
70 8% Nyl on 6 30 30 Hardness *8
94 93 Tensile strength *8 78 [err]
(breaking point) (Kg/cnR) 195 300% Modul us *8 (Kg/ cnR) 175
70 El ongation *8 400 330 [err] Tensile strength
100 30 30 '

35

/

40

a5

so

85

&0



breaki ng point’ (kg/'[err]) Tenxile stren'gth'*8' ) "12
[err] (breaking point) (Kg/[eE,J) [err I ?Teane strength,*8

70 12 (breaki ng poin resi stance *9 (volune i n-

crease_ratio) (%9 (oil JI'S No. 453, 23{:,?'-_ 22 .hour s)
Transparency -(Haze) (% *7 u . 65 neat _‘;._,r‘abrllty (%*10
(strength retentlon after 100 hour s’ ' 96 - . :34 exposure in
weat her ' —

tensil g strength, 300% modul us and el ongat i or] Example:3s Eampleondi Ng. to
JIS K- STStance—tvorume T Tgrease Tatr p). was neasured

odbndtad\aRided abi | ijty-was evajuated_based pon the
the ratio of the__ ngat on “EP 0 16 347

accordtrggt %@1 @&%
' 11s,

Bl of tjaea R-o—y R-O-OHFE [ XW VR
avail a OONAbA BEi&D . b1dEIS.cdopdiymer A=l | | ght i=r r adi ht i on7n| y) tp the
el ongat§® f the test pi ece before the exoos)ure and _wa ad
accordi {‘9 I owing formula: Elongatidn rejgentio (%
(weat he ‘gﬁ ? ongatlon after exposure iin weat hero et er 15 _
el ongat e+ pef-of exXpostUTe T weat e UTTEtT e / (LS 4 ald hnd
Conpar af i vg¢ Exangl ggr4n@kd #g Resi nous conposi |or§s4 vvere prepq3ed in |he
same mahnef as i n-Exanple ang and_Conpa -6 bx cept
t hat ny}] on 66 (n n@ef,sﬂerw@uec&a ar wei ghg : 000) was d i nsj ead of
20 Yyl oh 6 2 t,gj Qbﬂ‘aanﬁﬁ@epo:east) n(x‘ggem?)es 1 2 and Co rative
Exanpl ep 1}a q ES Were prepa ed e obt aljned corrp03|t ons
and t he|physi cal pBOpOrmésluerEB deXefemékd. Thel'b?ot aindd red@ts arf shown
in Tabl ¢ o | Tabl e 725
Com 8 |com EkEAdppgatimantbe | parative phra#®Qe 4 336
Exanpl e] # Bxanpl el.30 Modi fi pd hydro- J'_err] jenated bl dok 0
_ ® _ ' og C—& Modi fi gd hydro- genagt ed
block | %[ soec. Tensiiln tringth * %a/S @g yirer1ee 3 Unqom1wzn1b|oc: 40
copol ympri A (breaking poiat) (Kg/cm Unnodi fi ed bl ock copol yfer A-3
20 45 -
[ .
0 ° Tenxile strength *8
a 10°C. (breaking point) (Kg/cmz-) 70 12
£
0il resistance *9 (volume in- .
crease ratio) (%) (oil JIS No. 23 45
3, 23°C, 22 hours) _
— Transparency (Baze) (%) *7 15 65
Weatherability (%) *10 (strength
retention after 100 hours® 96 34
exposure in weatherometer)
Note:

*#7 See the Note under Table 5.
*8 The hardness, tensile strengt;.h, 300% modulus and

elongation were measured according to JIS K-6301.

*9 The oil resistance (volume increase ratio) was measured
according to JIS K-6310.

#10 The weatherability was evaluated based on the elonéation

retention, that is, the ratio of the elongatinn
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Nyl on 66

strength *5ng/[efr} )
nat ched) TenX|1

475 e L
47 60
(% 65

hbte

Exanpl es 6 and"%®
t he Bydr ogenat

hydr ogenat

ed b?ggeé

Ok kP 00HP bniFy % Yo

copolyner C1ls omn

e@hﬁ%}éﬂ?

in Tab

- 80

err

Pftﬁch%dﬁd' fied

talned

:80 80 80 I zod inpact 50
:.:28, 7.6 .7.0 cm.
h*& 55 'EP. 0*216@Ak|l1pou nt) 660 *630
&) ﬁ“%ré%gt ?532 g°i’1/i?°2“ expaguze in ]U\'Bl 5 (Hgge)
w& tor MR AOR S pHRHEra AL A i Ty T o

hydrogenat i ng piece s@tbdd deebbst@kssﬁeaql HAR" wAslcstwnaua wo&-dli)ngw th 2.5

by
2. 5-

eroxyg

heatln

%gs.ﬁ'

nMN%%d@ﬁ%%H

under

hexane avail abl e fron1N on_ Yushi
%’)E(lp‘iﬂ‘?"él\;“-iilqa 4% s%ﬁh!ﬁggé é&'lsjyh%er havi ng a

_— 24 and’t e reac Lon

U O ﬁ?ﬁsﬁ
10 reduced

f’&fie @‘83‘

P"“THE'"

above exs@ehéwrd inctiablel’e hydr ogenat ed bl ock copo yner

of the nodified hydrogenated bl ock lIfah]

hl ock COng

hydr ogena

inst€ad o

hydr ogenaffed bl ock
t he so-obtlai ned nodifi ed

t

parts by weight ofiiacrykic 5. 7acid was honogeneously m xed.w:th -0
|ght of Fboheue.£5I14ﬂﬂng,toaﬂaluane of 2, 5-~di net hyl - :
I (tert-butyl
The obtai ned mi xt ;Q“ﬁﬁ
di ameter of 20 nm S|nol-
cylinder tenperats
B- 1. 18Unr eact ed acP§f

Aﬁ

inad.

K. K.

1 par

Japan] .

" Then;

ts

ﬂs carried out at a
Bi-aC¥ TO®ol yner
®Rodi i ed

ressure

ht Q:omparatwe
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1%8

lnaumcﬂ
meumum

B—3 used for fornat|0n

dr ogenat ed bl ock
mer is d
en

CcO

bl o

Tnlﬂ

ampke;:
c§po|y

Q. ANl

2
e
)
R
C

8. 20

Tol usne-

i nsol ubl e
[err] cof
content(@b
A-1

1.87%

t he hydr og
titration
obt.ai ned
F- 1Nis us
conposi ti g
F-2 was ug
sane manng
t he g&€- obt
neasur ed.

r]/tzgi fle

pene
b?oc

BosiBign

(0]

Can

Pol ynme
méﬁéepd hydro-

[9ecagen, hlock
(°P§° ymer C-1

before .

BPdr og
. by W

o
c o

acryli

ey

bnat on

parpativma

P re sh

acid M}t

grafted
hydr oge

i ght) poljymer 30

4ppplyner C-3 (obtained by

L A3 shown in Ta
r B-1, T&§°tha|ne

%e Ex

HCemdi f i ed
ativeud
he Tal

i ndex
ont o

nt at ed
F-1

fged hydrg-ys
%‘éwm
SILNQ un1net

T. T
The_anou
Mas nmeas
hyl at e.

aér
JregB

A\ resi nou

by tfhe 357

F=2 -
lic aC|d
neu
conposi t

jraf t ed ont
raliZing
on was

>
[o]
5o

QD
202

mm&aaeb 6&xde
155& pf peg hydr

V \IJ - VU

unhedmdeﬁl Bl olexdr
depolymest AR3Exanp

1nnﬂ Lo the shne npon

pgenat ed} bl ock copol yner. 4p In tH
es 4 and.5,'test pi ec®s wefe p?@parec

conPostHtofe—eae
PNydbneger esul ts arp

scri bed
bgefmat ed

n Exanpl
bl otk co
by A des

s 4 and 5
ol y@®r.

ribed abo

A

except thg
hot her resi
e _except t

§%omn

n ;able

80

80

55

Physical pioperties

-Jzod impact
strength*>S (Xg.-cm/

‘| cm, notched)

28

Tenxile strength*6
(yieldzpqint)

1 (Kg/cm<)

660 .

630

475

460

| Elongation®6 (3)

54

51

45

47

| Transparency*?

1 (Baze) (%)

14.8

15.2

58.0

61.5

ble 1) was _used

of
e

S

f

nous
hat
e

of

65

Note:

*5,%6,*7 See the Note'under Table 5. .
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Tabl e 9 Exanpl e 6 ' Exampl e | 7 45 Modi fi ed hydr ogenat ed bl ock
20 [err] copol yar F-20 Modified hydr oggenat ed bl ock

20" copol ymer F-2 Nyl on 66" EP 0216 347 Bt ' 80
80 5% " lzod |rrpact strengt h*5 P

2 :
é?o( Kgi'cr cmy m.%%ﬁ %&} ' ' Cagis h%f A mewwe.ggz 56 tke L%ro&enatelj block copo : 3-1'
SakMR

used for yod| nated block copqlymgr C-1 shown in T

49 transprydibgenating difie ‘ lock oopolymer A-1 shown i &l% I% with 2.5 ﬂw‘n
Not e: s * Beid wasiRémdgbneouslyafixédWith\D.A Parts Bloweigiitof Perﬁexa:lz B [the E&e(ha g
w il  be rE.&di(teyt—bumpemdﬂvezarmoabaﬂaMrohhwppes Wushi K.KoWapanh Thebotaaifed hﬂ:eure was

conposi ti mh@ﬁ mtth% typa extrydee havingha dlenpter of Zﬂgnmisinﬁle.dcp hﬂﬂ anrbthe eeaction was
bl ock copeqr E nqeg a!u zms cogolyiner Bd. Unreacted
corrpos;ot i 8 "#ﬁ t geah E er bv l;eatmg under :
Exanpl e 8" '
by m xi nge -oc3< copo y S I ﬂ' ' ?f

in Exanpl es A niaied ,hyaedeﬁam ma&d-.obamsi w5§ b@aﬂa@ |d/\ﬁ18 saaaswf.adr Msérhﬁa above
weat her abexceptithdt@isd hydrogiehdied blockicopslimer B-Basell forTorenation bf themodified liydesheRatbd blbék
was col¥f i copplymen £t3 obwined by bydrogenating thenmmogdified bluck copolymer 48 showe)in Fhbile h) was
i n i npact usedsipstead ebthe hydipaanated blsick icopolymer ﬁ-ésT'@t ebteined morifiad hydrogenateriabjoek
10 15 copolymer is designated as “F-2”. .

Corpar at i ve B? gm}YSés wes of the so-obtained modified hydrogenated block copo vl"r{oprﬁ fire shown in Teblg 8.

A- 3 30B-3 _ D2 Bl ock Copol yrer '_raﬁmﬁ 20
Ther nopl astyre l||u 1 .5 e+ Rcein
Amount | zod | npact Stren *5 (Kg-cnid

7.0 8.1 24 MgBified. therab| lity* M 1t ?luiggl

42 71 Aydiogenatied) or e “5'3 "75
55 Resi’st arjdetokk (99 35- ﬁ % ers

and after HOWPRAWRET expds eo(ql rhli:ckto:sﬂ onl ? g&g Fr
(XWWR avaifl abl e from Atlfas Co. SA) p:biamezod [ rrpact st renc

(unnot ched)f of _the test pieces Was measfired and THe weat ner a III[

eval uated Hasdrbn the |zod iMpact “strepgt I? @ entifon #fer tHe §sure in
t he weat herjo , Which s calcul ated a ngtot efoIIcvvlng or mulja:
l zod i npact gﬁ%gth af t efb'fa)iure in tcltf@r onet ¢r Izgdogrrpact

strength r
g The amount of acrylic acid grafted onto the hvdrogenated block copolymer was measured by the
35 neutralizing titration method using sodium methylate.

A resinous composition was obtained in the same manner as described in Examples 4 and 5 except
that F-1 was used as the modified hydrogenated block copolymer.

Another resinous composition was obtained in the same manner as described above except that F-2

was used as the modified hydrogenated block copolymer.

\— 40 In the same manner as described in Examples 4 and 5, test pieces were prepared of the so-obtained
compositions, and the physical properties thereof were measured. The obtained results are shown in Table
9.
- Table 9
o ) Example 6 Example 7
o Modified hydrogenated block 20 -
_g, P copolymer F-l .
'S'm'gu Modified hydrogenated block - 20
. 50 R4 3| copolymer F-2
Eg‘ 3 - '
S | nylon 66 80 80
Izod impact strength*>
5 w | (Kg-cm/cm, notched) 32 29
';"3 Tensile strength*6
.E §‘ (yield point) (Kg/cr2) 670 650
60 >™O -
£ % | Elongation®6 (%) 50 49
' wcansparency®? (Haze) (%) 17.3 19.1
&5 Note: | *5,%6 and *7 See the Note under Table 5.
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-!

| zod |rrpact strength before expgsure |n weat heroneter *12 Before and after
standing in air at [err] for oneé. m)nth the | zod i npact strength

(unnot ched) of. the test: sb 347 81 and the resrstance to

t her pfal. [er% was V;‘,lg' fad: hagddic ““v't.'-'ne lzod t stren tron
whi chonas A erRrom, thegpas - ‘E:E?
st rengtﬂvﬁf& SF Comne -'f ﬁ&si@m )T € i on "(’he’t

agi ng resrstance ? = S e |npact strength bef ore
standing at [err] Exanpl mma@mmmwmewa.m A nodified
hy dr ogenatQethpokitiars veese prepared bydmixing tdadk ngpalythers shommiiy Tablechd withalia sacheawton 66 s
hydr og mmmwo 8 Mhemmammth wes megwmwm“mmnem n

t he san'l”h%ﬂ\?ﬂe?es %ﬁ%ﬁr il é{deg(éff'sgrﬁ 'of t%?ns”%%l{m ﬁ dro enat ed
bl t @‘WE"'
ook aﬂqﬁey@l ? par ohe a " I :

|ncorpo‘1’ ht of the hydrogenated bl ock copol yrrer
B-1 (obtained by hydrogenati ng "t he & gr bed bl ock copol ynmer A-1 shown in
Table 1). 65 A nodi fi ed et hyl ene—pf-e-p'y-liene copol ymer rubber G 1 was
prepared in T ane nanner as descri ped tVUZL?d 7 Bl above _exgept that
JSR BP57P (the trade _of an:et hyl ene- prg Bop &P ‘r%

manuf act ured] and sol d by N PJ ' Gorru H 5t ead of
20 Bggts by

ount8 of npl 6i d AnHy® i fle
3000 m obtfal ngd by} m xi ng
: _ %‘bcge so- bt ai nd(imlirfreo[:é:! hy dr Ag3r8=3d Dot k
copol yner C P
Exanpl es 4 alig &

ht. of [ je sane nyhan 6 as usefl in
mm (twin, UD@ conpar ati,ve r Kiwdis ¢onposi pydanwké obt ai nefl in the
%%i,ii SR %i ik

pr - of 30
sanme _manner h opyl ene
copoPymer ru as prepared ab \mnamt sed i nste88 of the nod|fied

hydr ogenat ed] bl ()_( .Tegt pi eces jwere fpregaredfof the
obt ai ned conoo{ﬁe‘* ;5: | di ng, Jandyjhe ghysiodal, qr;eLt i es
t hereof were urt test i eces having 4 thijckneks of 0.5

nm wav e preppr * and the tganspdr gncy S sur ed.
| Heatin élh&ﬁ?gﬂgnnﬁabl 78 ¢§2cy 7409 EAk

The obtai ned}jresulfs are’s e 11. tFrom the fresullt s ghown{in Tabl e

11, it is appargnt, th he conposition of fhe preserjt i ngyentijon i
excel lent in t&ﬁ)@iﬁ é*aad (gjpact resi st%nc 80 Tabl{e531 Eﬂa:tt.)lses
[ : di fli

\*2)

Conpggative Exam:)I e 9 |
hydr ogeggLed o bl ock copolymer C- 1| 20 Modified
et hyl engs [Hegd Q616 under Tabie 5. - 20 copol yner rubber G|

Nyl on 6611 Before and after 500 hours’ exposure (light iff@diation only) in a wedtRerbme@r XVP2WR available
st r engt flom Atlas Co., U.S.A.), the lzod iffipact strength (unnotéhddj36F the test pieces was nﬁdﬁg.rredﬂabmthe
not },\Hedr)leam&rlim vg,e_srmgvpteﬂaxaged on the lzod impact strengiBi Getention after the exp@8uré \in ghel
poi nt) \Qre@jy\ergmytegpﬁw@aqqs@ﬁlculew accordjng to the followmg formula:35 30
Transparency (Haze) (9% *

23. :
and *7 See the Note under Tabl e 5. Probabr I |"l° 'ﬂ”%[%’;?iﬂgn in
| ndugry As %& Jmﬂ%ﬂ%ﬁ?&&ntioﬁ%&%&ﬂ?ﬁ&qm €¢I
nodi fied bl ock copol ymer conposition of the prigsfifipatt3entth BéfoleS a
corrposr tion conprising a polyan de and a nodi féxpgsuré moMeathepsmeterer - havi ng a

very good corrpatr bility with each other, the conposition of the present
| nvent | bﬁgqegprq ngg at 100°C for onie month, the lzod impact strength (unnotched) of the test

50 pieces was measured and the resistance to thermal deteric -ation was evaluated based on the lzod impact
strength retention, which was calculated according to the following formula:

*

lzod impact strength after
standing at 100°C .
55  Izod impact strength retention (heat aging resistance) (%)} = x 100
. ' lzod impact strength before
. standing at 100°C

Example 9 and Comparative Example 9
60 A modified hydrogenated biock copolymer C-1’ having maleic anhydride grafted onto the
hydrogenated block copolymer in an amount of 4.1% by weight was prepared in the same manner as
adopted for the production of the modified hydrogenated block copolymer C-1 except that 7 parts by
weight of malew. anhydridé .was incorporated into 100 parts by weight of the hydrogenated block
copolymer B-1 (obtained by hydrogenating the unmodified block copolymer A-1 shown in Table 1).
65 A modified ethylene-propylene copolymer rubber G-1 was prepared in the same manner as described
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and is excellent ever the conventional m xturés of different polyners in
mechani cal - characterirstics, and furthernore, the conposition of the present
i nvention has an excel |l ent weat i a§idz{é gapBeeat agi ng resi stance.
Accordingly, it is expected that the conposition of the present invention
W | [ babsiefexedgt valt YySB ERSIF (theteademamefdf @h dthyleAe-psqpetené capolyses ruhbar manufactured
consi dendsbld by Nippor Gasei Somuit-Kodaranhweasysed instdad of tha bidragengtadblock sppolymer B-1.

aut onoBhe ameuntied malgicentivirde omfted was 8.9%by WS 1 al parts. [errl. hoses.c
shoe§, hrﬁﬁlgnﬂavz k%&%ﬁaﬁ%%%@ ﬁw;ﬁ,e&d @%n e’aso@&g%"g.ﬁxammple:g
necess a§§y rhBanE 5 4 SP6 Hne GRBtder Ha g'la 5167 of S0 lohe (i, LSRR, 111 1T,

bl ow ol d& GorRparbivedEsindielctinpOsitidnNEs GHtIRGd ivi Bifa sahiRimaiRbras AgskFibed/sbdve except that
t acki f vl fodified atHytemb\peopyine rcopoliymiet msbbat @31 as tpregacek). ativive wlsaused idsteadl of the
nmodi f i ewdified hirdrogeratachisockcopplymiet Cafy conpri si ng: (a), a pol yam de;. and (b) "’
at |"8ast Test pirses WeesipiopaieH @Wwﬂb Pvé'a%? "Haé'@(; %zﬂ&"“’ physical

n
copol ymEqpepies thereaf were rwgﬁﬁgﬁfﬁ b g red
| ymef iecfompasitiaes. and {he transparen " o re, Shwn I Tapie 11.
g ggf%;ﬂ%@:mggﬁgﬁmwég@&u o e i selens
["ecdl ar unt-

| easg one cont al ni ng_at Ieiit one nenber selected froma
carboxylic acid group and groups de refrom characterized in that

sai d ol ef i N LQEPOLHIEPH YAt e—B—FEa—ar et teat—errerte r ce
not exceedirlg 20% 65 8 A couposi tion ackara g 1o ﬁ;ﬁfﬁxﬁ ein
sai-_-%’pol y anitee—+g—= am=1s . oD GO Frg—of—1S EPg21T6R347 Bl
abové except]gt hat| MeRifdedp genad@dane of | an g hy! (Caje- prapyl ene

copol yrer rUSbgr |mderke yaer So1ld by N ppdn Gosei mu K. K., Japhn)
was used | ng#s@easiot TITE Y Orggenat ed Nl ock copel yner B- 1| The anmount pf

mal ei ¢ anhydi dg‘z m§% %"(ﬁ/’ﬂ@%ﬁt’fng res+ nous qonpos2@i on whs
obt @sned by | i B’}‘ﬁ%ﬁrgrﬁ' f the sdé-obtained{nodified 5

hydrogenategjg‘og rCG17° wth 80 parfs wei ght of e sang
nyl on-66 as gs¥d #@%&wﬁ%s 4 and 5 by neans of gy%crpw type éaéjtrudé :

——

having a di apret er| of, i b rdrddti*28) . Ajconparati e resinous
> é&ﬁ%éﬁi@? ;

conpgsi tion hwasmopt yranner as {dest?i bed above®®xcept |t hat
t he nodi fi ed| gf By L0 | . e was
used instead ¢ o 1_91-5@1&6&%5&%61 ed bl oc cggglymar C 163510 - | Test
pi eces were pregalefynéld hsolibt R(KglemOyposi ti dns i nj gcti on~Tol di ng, and
ces

Efog&tion wesk prépared of the 8bnposi iohs?oand t

t he physi cal | p&
havi¥fig a t hi @g
t ranspar encywas . —are_Stownf T 1T Tapr e I1] From
the results $hown|i Bransparency {Bazehphd) eh? tlhat 28md co‘rposi gBoR of [t he

present invemtT oM TS_EXCE et LT tLansparency _ang Jf e stance. 15
Tably@: 11 ExaNpte: *Bonfifrapfyvélyg See the“Note unde@ja.@bé.ﬁpl‘csé

9 20

‘Modi fi ed hydrogenat ed . 20 bl ock copolynmer C-1 Modified
et hyl enropatiljty btdtlization in industry copol ynmer rubber G 1 [err l\&/l on. 66
80 As will be gigpareng from fegginosigsaription, since the modified block copolymer composition of
68 30 the present invention is a p%ﬁi}i ?.g;or] ol\ﬁéﬁgﬁ d % J:lf iﬁeg B}pak polymer having a
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Ut i | i zainivariowsfididsd ks tspacific uses now considered, there can be mentioned materials for machine parts,

50 automobile parts, electrical parts, toys, industrial parts, . sits, hoses, shoes, medical' appliances, sl'!ock-

absorbing rubber articles, daily necessaries, miscellaneous goods, construction articles, §heets, films,
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55 Claims

1. A modified block copolymer composition comprising:
{a) a polyamide; and '
(b) at least one modified block copolym.er which comprises a base block copolymer of at least one
s0 monovinyl substituted aromatic hydrocarbon polymer block A and at least one olefin comppund polymer
block B, said base block copolymer having at least one molecular unit grafted thereto, said at least one
molecular unit containing at least one member selected from a carboxylic acid group and groups dem{ed
therefrom, cha.acterized in that said olefin compound polymer block B has an ethylenic unsaturation
degree not exceeding 20%. , o
85 2. A composition according to claim 2, wherein said polyamide is selected from the group consisting of
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