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THERMOPLASTI C RESI N COVPCSI TI ON, MOLDED PRODUCT AND NETFKf)F | TS
PRODUCTI ON . ®e present invention relates to a therﬁBﬁ ﬁ&fi&;
résin composition, a thernoplastic resin nol ded product made t her eof
and a nmethod for producing such a nol ded ‘ | Particularly, the
present invention relates to a thel'“ b undn conposi tion
conprising, as essential conponents, L m de copol ymer
essentially 10 conprising residues of A UE A
anhydri de nnnoner and residues of an un

"G@Ebﬁéf|LCDﬁ31§1

1 m de nonomer, a graft copol yner essentlally conprising a rubbery

pol yner, residues of an aromati c vinyl nononer and residues of a vinyl
cyanide 15 nononer, a polyam de resin, and an el astoner of ethyl ene-

a-ol efin containing residues of an unsaturated di IHASTBEBN
mononer and/or residues of an unsat ur ated di car boxyl'I RgpcAGEDANhyYdri de
nononer, in a specific ratio, and such a ther nDpIastlc res

conposi tionis capabl e of i rrpartl ng excell ent chem cal ““‘l“l“l“mﬂ“‘m

- 1 -
THERMOPLASTIC RESIN COMPOSITION, MOLDED PRODUCT AND
METHOD FOR ITS PRODUCTION
The present invention relates to a thermeplastic
5 resin composition, a thermoplastic resin molded product
made thereof and a method for producing such a molded
product. Particularly, the present invention relates to
a thermoplastic resin composition comprising, as
essential components, a maleimide copolymer essentially
10 comprising residues of an unsaturated dicarboxylic acid
anhydride monomer and residues of an unsaturated
dicarboxylic acid imide monomer, a graft copolymer
essentially comprising a rubbery polymer, residues of an
aromatic vinyl monomer and residues of a vinyl cyanide
15 monomer, a polyamide resin, and an elastomer of ethylene-
a-olefin containing residues of an unsaturated
dicarboxylic acid monomer and/or residues of an
unsaturated dicarboxylic acid anhydride monomer, in a
specific ratio, and such a thermoplastlc IESln

20 composition is capable of 1mpart1ng excellent chem1ca1
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-é- resistance to an ABS resin. Further, it relates to a

t her nopl astic resin nol ded product conpri sing such a BEE Rl astic
résin conposition and an ABS resin, which hasyins aHEEE fance and
chem cal resistance, particularly 5 a thernnplastlcREEEﬁ nol ded

product havi ng excel | ent | npact resistance, ﬁn and
- chemn cal resi stance, which is obtaingd-by a ﬁ‘m&iﬂ“\ﬂ% ri ses
" sinul taneously supplying to and nol ding by a nDIdln machi ne

(her el naf ter T efgsgdade 20 ik ohbs "PLELAD) FUpknedl 1¢ Ibptomelegtic resin

conposition an resin ore, a SO-cCa resin

repared b r I
_prep Y Or #Rermopla&®Pe z‘!’é@fﬁérf;@%%?dr%gé&%& Oéo@ﬁ’{ﬁ}fg kch a

acrylonitrile to a rubbery p een used

applications, aghéimdyhasuie!iedini cansdsiebostandcan Ads reddapidhiynand
surface gloss On the ot her hand, the mat eri al having chem cal

resistance is chasrhahﬂemesihtance and Uetvemi del poed i stdide Aga it €bdw Die 1y
Particularly, for aut onobil e parts, electric and electronic parts,
parts of 5 affhermoplasticeesesiraiolded etodstnthgving cwrellemsil s,
20 refrigerator parts, bathtub parts, shower instrunent parts, water
cl eaning instr Lﬂrﬂ?ﬂc‘ba’%%liﬁafmﬁi dreat aresistange tand \ghemnicalk subj ect to
- contact with chenlca:s suc as cleanlqg agents, oils or organic,

- solvents, chemi®&i*+s anc?‘eﬁ%’c%c’e‘-‘ iebtained K rpmaghed Wwhigh G RELST

- 25 As a net.ho for V|n chem cal | St ABS resins,
it has her et of SP&" HQQM% r&f ea‘?ﬁd“ol ln%coﬂxllq Ohding v
- polymer or a|MM§6H§&§3(ﬁg¥ékﬁéf€¥¥sreferred to as direct molding) such

10 a thermoplastic resin composition and an ABS resin.
Heretofore, a so-called ABS resin prepared by graft
copolymerizing a mixture of styrene and acrylonitrile to
a rubbery polymer, has been used for various
applications, as it has excellent impact resistance,

15 moldability and surface gloss. On the other hand, the
material having chemical resistance is desired depending
upon the particular application. Particularly, for
automobile parts, electric and electronic parts, parts of
office appliances, heating instruments, kitchen utensils,

20 refrigerator parts, bathtub parts, shower instrument
parts, water cleaning instrument parts or toilet seat
parts, which are subject to contact with chemicals such
as cleaning agents, oils or organic solvents, chemical
resistance is required for safety and durability.

25 As a method for improving chemical resistance of ABS
resins( it has heretofore been known to incorporate and

acrylic rubbery polymef or a polyamide resin to ABS
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- 3- resins. However, ABS resins containing an acrylic

rubbery pol ymer have problens such that they are poor in heat
rési stance and heat stability, although they have hi 1S SHEETHNS BEEN
resi stance and i npact resistance. On the other ANREPBACEDS| N
conposition having a pol yam de resin bl ended to an ABS r has a

- drawback that the conpatibility betwgen the bl ﬁﬂ“muwﬂu‘iﬂm

~ i nadequat e, and when forned into a nol ded prod on is
10 likely to resiilis. and it is difficult to obtain a good bal ance of
the i npact resi stance and the .cheni cal resi st ance. When an

acrylic rubbery polpdwdve¥, md! Y e é&?&iﬁ.nln an Sad Sy Pc kﬂ?m@ghmh an
ABS resin, it has been coomon to 15 enploy a kneader such as a si'hgle

screw extruder pclymém have problMsSdudliaihal thdia N HpdBX & tHebt ai n
~resin pellets havi ng the desired chem cal resistance or other

- physi cal resdstanoss andl Hea ta thbilld gt aiItdbugts itheieHapies HigH

- means such as injection nolding to produce a nolded 20 product.

~In order t o5 obichiemimaldaesisddanctes and iimpatitf fresdistance. | @reltheofoyhessi cal

- properties such as chenical resistance and heat resistance by such a
. convent i onal nﬂ@lﬁ"@d g regdd compasdddane daydag a epdivamide asisimel | et s

. which are % spect ver dlfferent corresponding to the required
level s of phys g&l%ﬁﬁg SWF&ESdy hase aydnawback thaky ey has been

. cumber some. compatlblllty between the blended resins is inadequate,

and when formed into a molded product, delamination is

10 likely to result, and it is difficult to obtain a good
balance of the impact resistance and the chemical
resistance.

When an acrylic rubbery polymer or a polyamide resin
is to be kneaded with an ABS resin, it has been common to

15 employ a kneader such as a single screw extruder, a twin
screw extruder or a Banbury mixer to obtain resin pellets
- having the desired chemical resistance or other physical
properties and to mold the obtained resin pellets by a
means such as injection molding to produce a molded
20 product.

In order to obtain molded products having different
levels of physical properties such as chemical resistance
and heat resistance by such a conQentional method, it has
been necessary to obtain resin pellets which are

25 respectively different corresponding to the required
levels of physical properties, whereby the quality

control has been cumbersome.
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-4- Further, in order to obtain resin pellets q@;nespondlng'

to the respective levels of physical propertrﬁﬂsjggi' gdg operations
have been required i ndependent |y, whereby especia resin
has 5 tended to deteriorate, thus |leading to dete ‘m\\m\i‘i t he

| npact strength. Further, the.kneadi ng operations ‘“““ﬁ‘ bstantia
costs and are economcally di sadvantégeous. I s an obj ect

of the present invention to provide a 10 thernoplastic re5|n conposition

whi ch is capabl e Ofpyrther) i d:dék ®RE B ENn G L PeTRSISt ance to an ABS
resin and to solve also the above-nentioned probl eminvolved in

obt ai ni ng a nolcdad eFpuiidiing to HHY ird@pedtiffddwald ®f physilcai n ol ded
product excellent in chem cal resistance, 15 which conprises the

t her nopl asti c peoperddemnsikneadiofg operatitnhgiesentbaden arguireshd an ABS
resin, particularly a t her nopl astic resin nol ded product excellent in
i mpact r daidependentiant whesiehya respesric Idhe tihea|ARSe giestiandas

which is obtained by directly nolding the thernoplastic 20 resin

conposi ti ons of temdest & feteriangten dtwsadeading to dedier iaxatignm@thod
for its production. Thﬁﬂgresent I nvent ors have conducted an

ext ensi ve t?FUd?‘ se IQT theFe Shen freadiagopera&ticnsesi n
conposition mhlch .S _ca f, i.mpartin en1ca| 25, resistance to a
mol ded product ST sﬁ%tﬁa@%’ﬁ' I gosts q‘rﬂ% &5 TR E as a result,
have found it | o acconplish such an object by blending a
mel ei ni de a%%d%%tag““ts' | REPLACENENT SHEET

I 07JUL 19971 It is an object of the present invention to provide a

10 thermoplastic resin composition which is capable of
imparting excellent chemical resistance to an ABS resin
and to solve also the above-mentioned problem involved in
obtaining a molded product, to provide a thermoplastic
resin molded product excellent in chemical resistance,

15 which comprises the thermoplastic resin composition of
the present invention and an ABS resin, particularly a
thermoplastic resin molded product excellent in impact
resistance, heat resistance and chemical resistance,
which is obtained by directly molding the thermoplastic.

20 resin composition of the preéent invention and an ABS
resin, and a method for its production.

The present inventors have conducted an extensive
study for the purpose of developing a thermoplastic resin
composition which is capable of imparting chemical

25 resistance to a molded product when an ABS resin is
injection molded and as a result, have found it possible

to accomplish such an object by blending a maleimide’
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-5- copol ynmer conprising residues of an unsaturated

di carboxylic acid anhydri de nononer and residues of an unsat ur at ed

di carboxylic acid imde nononer in a certain TwﬁéﬁEETHAS£EEU a graft
copol yner, a polyam de resin, an 5 elastomer of etﬁﬁﬂhﬁqg a-ol efin
cont ai ni ng residues of an unsat ur at ed dlcar oner

and/ or residues of an unsaturated i 8arboxyl w(*m w de nononer
in a certain specific ratio, and an opti onal copol ymer
essentially conpopslnget eebﬁpﬁSsDﬁgaﬂeﬁi@ml@fvanyhnséeuraae@rrer and

resi dues of a vinyl cyanide nononer, in a certain specific ratio. The
present inventidbcanlokxpkic acid amitpdpideheonomet handbasesidbes hof an

di scovery. Nanely, the present invention provides a

t hernopl astic rensatenapedi dicarkoxpticiagidrbnide tmosomensinparcerbgin

wei ght of conponent, éA which is a naleimde copol ymer conpri sing
from40 to 80 WREGHL}@sTakERr R gFALt COP%}%M%EfcavP%¥Yam%@%n§¢Sl&t abst

20 wt % (excl udi resi dues_of an unsat urated, di carboxylic
aci d anhydrﬁde qgaStoﬁéadﬂ%retEX{?Qﬁﬁﬁ"Li?@&@@%ﬁﬁF?%%%PQrﬁﬁ? &% opbran

From0 to 20 woRSfeHERAd A el X%i%%rfé‘c?ﬁé’meé" 5 $€,h€$‘$‘a§m o
therewith; fro P dfs 0 PHLS @i’? &E%hfc 0 resmfﬁes%@lﬁc&lg a

vi nyl copolyner conpri sing

2ronatlc vi nyl céﬁ%é@ﬁ“%?iclfié"ﬁé¥ﬁéc’éﬁﬁWﬁnééﬁtféﬁ%I“5¥h§& éb?%f?ﬁer
yani de nonomner fromO to 20 W% of residues of & vin
essentially comprising residues of an aromatic vinyl
10 monomer and residues of a vinyl cyanide monomer, in a
certain specific ratio. The present invention has been
accomplished on the basis of this discsvery.
Namely, the present invention provides a
thermoplastic resin composition comprising from 3 to 50
15 parts by weight of component (A) which is a maleimide
copolymer comprising from 40 to 80 wt$ of residues of an
aromatic vinyl monomer, at most 20 wts (excluding 0 wt$g)
of residues of an unsaturated dicarboxylic acid anhydride
monomer, at least 10 wtg and less than 60 wts of residues
- 20 of an unsaturated dicarboxylic acid imide derivative and
from 0 to 20 wty of residues of a vinyl monomer
copolymerizable therewith; from 0 to 50 parts by weight
of component (B) which is a vinyl copolymer comprising
from 60 to 80 wtg of reéidues of an aromatic vinyl
25 monomer, from 20 to 40 wt% of residues of a vinyl cyanide
monomer and from 0 to.20 wts of residues of a vinyl

monomer copolymerizable therewith; from 3 to 50 parts by
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monorer copol yneri zable therewith; from3 to 50 parts by
- 6- wei ght of conponent (C) which is a graft coppgSHEET HAS BEENt ai ned
by graft polynerizing from35 to 65 parts by wei ght BEPAGEBnhoner

m xture conprising from50 to 80 wt% of an aro | ' r,
from20 to 40 % of a 5 vinyl cyani de nononer angmmmg‘lmm of a
Vi nyl mononer copol ynmeri zabl e therewi@&, to from? parts

by wei ght of a rubbery polyner; nore.than 20 parts by wei ght and not

nore than 56 pagksgh¥ beiaahpeﬁeﬁengeweahicn is QD%r&BECEoF§l9mBQ|ya”ide
10 weight and not nore than 40 parts by

resin; and nore than 12 parts by

- wei ght of conpoobtained by(Grafhi pblymettizéhgsiEeorr 360pol §6Epadts by

et hyl ene-a-ol efin containing at .nost 5 wt% (excluding O wt% of

resi dues of weightuofaaumatenedi marbuxyl compridingnémem &Adtor 80ewkdues

of an unsaturated dicarboxylic acid anhydride nononer; 15 provided that

the total of coffoABnasopakicovimyli sonomer, frpmr28 b9 %@i yhe; ofand

- thernoplastic resin_conposition having a nelt flowrate (MFR) of from

3 to 40 g/ 16 VinylnGyeRigde menpwer] angnfEpma0) §9430f Wil RE. 2 vinyl  The

. feature of the thernoplasti¢c resin nposi tion, of L 20_ the_present

“invention is th3PPRME FSPﬁiamFﬁfBaggﬁngEEHeWItg'pFBdGEP? éﬁeﬁ?cép parts

© resi stance can ' ed.sSi nd t.a Lt hout remarkably

| owering variou§§ %gyg%%ychéer¥8§5¥tPgéygggh gggﬁggﬁgbe |SP35%§ Eﬁd

- i npact res{,8ignccanl h8e Ras 88! Bart4°b 1 §RY oENE LALde

copol yner of conpohent (A) to @e & ¢fian' 68 Bar s Y welaﬁﬁ’o oﬂB£EEH£
(D) which is a polyamide resin; and more than 12 parts by

10 weight and not more than 40 parts by weight of component
(E) which is an elastomer copolymer of ethylene—e-olefin
containing at most 5 wts (excluding 0 wt%) of residues of
an unsaturated dicarboxylic acid monomer and/or residues
of an unsaturated dicarboxylic acid anhydride monomer;

15 provided that the total of components (A) to (E) is 100
parts by weight; said thermoplastic resin composition
having a melt flow rate (MFR) of from 3 to 40 g/10
minutes at 265°C under a load of 10 kg.

The feature of the thermoplastic resin composition of

20 the present invention is that when formed into a molded
product, chemical resistance can be imparted simply and -
at a low cost without remarkably lowering various
physical properties such as heat resistance and impact
resistance of the base ABS resin.

25 Now, the maleimide copolymer of component (A) to be

-used for the thermoplastic resin composition of the

present invention will be described.

[N III.rII
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used for the t hernopl astic resin conposition of the pﬁﬁ§§ ket AXSBEEQN
w Il be described. EPLACED
The aromatic vinyl nononer constituting conponent is at | east

one
mononer sel ected fromthe group consi sting of styre mmm,& mﬁ‘“lh
as styrene, a-nethyl styrene, vinyl toluene, t-butyl
chloro 5 styrene. Anong them styrene Ps'barticularly preferred.
The copol yner conprising the aronatic vinyl nononer, t he unsat urated

di carboxylic acid i e fesmardiid WA nyilNeronomer lﬂlﬁﬁﬂﬂt&itﬁ.d)&'&:’idﬁ?ﬁ@ﬂﬁ C(@)C' d
anhydri de, and the optional vinyl nononer copol ynerizable therew th

may be preparedisi@t Meastpadnermonomed ishd atted Eramedhe gaolpxylic acid
anhydride with the aromatic vinyl nononer and the opt i onal

copol yneri zabl e censjiis timgorodr s tiyrlenewawnogers sucheast siiyreneh armethyl
and/or a primary amne to obtain a ' mal ei m de copol yner havi ng

resi dues of an §t¥FeReat ¥dnyls todiveaenokybud yiciséyzened ande chdeseer and
resi dues of an unsat urated di carboxylic acid im de_nononer. O herw se,

at |east ond i nFEITESRoneANORd theR i SEXrene dsopgrticulagly; prefgrsed.

mal ei m de, N-net hyl ei m de,

| N-cyclphg%ylnaleini |6|n]dgﬁ%ﬁﬁﬂ%ﬂ%ﬂﬁﬁ?ﬁaéﬂ%hqwﬂﬁﬂmﬁﬁﬁﬁ Y MeROmeF -
gl utarim de, ”a¥thugE%Q%35¥ d dlcggggk 8% 4% d“”hgg%h g@ngg%%g§ ﬁﬁgthe

nononer, the UNSAtUrated dress OXY |c acl
optional vinyl Q[R8a¥®irateRcly beaitct Beh ﬁwhhﬁydE?de, and the optional

vinyl monomer copolymerizable therewith, may be prepared

10 by copolymerizing the unsaturated dicarboxylic acid
anhydride with the aromatic vinyl monomer and the
optional copolymerizable vinyl monomer, followed by
réacting with ammonia and/or a primary amine to obtain a
maleimide copolymer having residues of an unsaturated

15 dicarboxylic acid anhydride monomer and residues of an
unsaturated dicarboxylic acid imide monomer. Otherwise,
at least one imide monomer selected from the group
consisting of maleimide, N-methylmaleimide, N-
ethylmaleimide, N-cyclohexylmaleimide, N-phenylmaleimide,

20 N-naphthylmaleimide and glutarimide, may be directly
copolymerized with the aromatic vinyl monomer, the
unsaturated dicarboxylic acid anhydride monomer and the
optional vinyl monomer copolymerizable therewith, to
obtain a maleimide copolymer. The unsaturated

25 dicarboxylic acid anhydride may be at least one member
selected from anhydrides of maleic acid, itaconic acid,

citraconic acid and aconitic acid. Maleic anhydride is

This Sheet Has Been Reﬂlac
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of)t ain a mal ei m de copolynmer. The unsaturated 25 di cariﬁﬁgng@Ta,WScBEEN
anhydri de nmay be at | east one nenber selected from Y REPCRCE DT

mal ei ¢ acid, itaconic acid, citraconic acid and aconitic _aci |l eic
anhydride is - 8““\‘“\“@“\ E\\g@
particularly preferred. The ammonia or the primary am neii ed
for the reaction for imde-formati on may=-b& n an anhydrous state or
in the formof an aqueous sol ution. The primary am ne may be at | east

one nenber sel guirahcularfy Qe et dod &l neﬁqé%&ﬁi%ﬁ%l@éﬁﬁﬁm&ﬁﬁ%r@mé‘e

and cycl ohexyl am ne, and aromati.c am nes such as anil’i ne,

tol uidine and rapliewised for the reactMierEdheinsdsiformdttion may be in
i mde-formation is conducted in a solution state or in a suspension
state, a usual an@nhywhus stalte ax dn diteodane ofamprafwrald ysdia tissdl,
When it is conducted in a bulky nolten state, an extruder equi pped
with a deaer at Fheardf inacymaAming may be at legst tanmpdarenher Sekeqtad |
reaction for imgde-fqrmatiaon is usually fromabout 80 to 350[err]C,
preferably $romIfH akkylpningsysuch @s thqyk?%kﬂﬂxﬂ%ﬁﬂﬁkﬁm%ﬁq(ﬂﬁé t han
80[err]C, the reactiqn rate fends tao be slow, anqd it takes a |ong

time f or VIFFERHIBH " udPhATFAIHC Fidtes Auchors Rnding,
hand, if it eXGag ﬁﬁ,&[ grnrd %a thrkt% ical properties tend to
ea

- deteriorate due to econpasiti (ﬁn%Tmapolyner. 20 A catal yst may

oot o e soc R el s SRTIBLIOhaEH (p e G0
a solution state or in a suspension state, a usual
10 reactor such as an autoclave may preferably be used.
When it is conducted in a bulky molten state, an extruder
equipped wiih a deaerator may be employed.
The temperature for the reaction for imide-formation
is usually from about 80 to 350°C, preferably from 100 to
15 300°C. If the temperature is lower than 80°C, the
reaction rate tends to be slow, and it takes a long time
for the reaction, such being not practical. On the other
hand, if it exceeds 350°C, the physical propérties tend
to deteriorate due to heat decomposition of the polymer.
20 A catalyst may be used for the reaction for imide-
formation, and in such a case, a tertiary amine such as
triethylamine, is preferably employed.
The residues of an aromatic vinyl monomer used for
component (A) are from 40 to 80 wts, preferably from 45
25 to 60.wt%. If they are less than 40 wt%, the moldability
tends to be poor, and if they exceed 80 wts, the heat

resistance of the thermoplastic resin composition tends

(AN A1
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The residues of an aromatic vinyl nonomer used for conponent (A) are
from40 to 80 wt% preferably from45 25 to 60 w% |If they are |less

than 40 wt% the noldability tends to be poor, amib sfiEgTeAS BEged 80
wt % the heat resistance of the thernoplastic resinREGOPCEDtI on tends

-9- to be low, such being undesirable. The re5|
unsat urated di carboxylic acid inide deriva@ive to be nmmmﬂ‘nm
- conponent (A) are at least 10 wt% and | ess than 60 ey are

|l ess than 10 wit® tre diow,eatichtbediny un&sﬂﬂ&ﬂe&suhmien&etsh@fu&p'oﬁfsurﬁ resin
conposition tends to be poor in the conpatibility, and the inpact

resi st ance unsiadmgs tied  Idd carbexyltiicaldoid dmidehderdvatioe do d' used
unsat urated dicarboxylic acid imde derivative are particularly
preferably frofeXsconpenenty(A)i@are at fpasted0 Wt aodi dess ¢haan 60

unsat urated di carboxylic aci d anhydri de nononer, are at nost 20 wt %
(excluding 0 ¥ V\glnfb hﬁi’eﬁé'leaﬂ-lefsf A 19 s % or @l leastei0dwes of an

e o O O AR TINE L Y SO0 e SRR

h I d D b ch I
causes o) BIORGAGELY gowe%&&%”ﬁ&%a&c%ate[‘ i SBedGitagsistancd "ot oMY
deter orati on el TBacl,SLENEI ALY JHUEY BHeEsiAles o U

crosslinking w termnal amno grou € resin of

conponent (D) haaaeurrataaoa%arboxylMH%%y lmaef huwimle@ehfref low rate:
MFR) tends to be

particularly preferably from 25 to 55 wts.

10 Further, the residues of an unsaturated dicarboxylic
acid anhydride monomer, are at most 20 wt$ (excluding 0
wt%), preferably from 0.5 to 15 wti. If residues of an
unsaturated dicarboxylic acid anhydride are not
incorporated, the compatibility Eetween the maleimide

15 copolymer for component (A) and the polyamide resin for
component (D) tends to be poor, which not only causes
cleavage of the molded product but also causes
deterioration of the impact strength. If they exceeds 20
wt%, crosslinking with terminal amino groups in the

20 polyamide resin of component (D) tends to proceed,
whereby the fluidity (melt flow rate: MFR) tends to be
low, and the surface appearance tends to be impaired, and
at the same time the moldability tends to be poor. The
residues of a copolymerizable vinyl monomer is from 0 to

25 20 wts, preferably from 0 to 10 t%. If they exceed 20
wty, the compatibility with other components, tends to be

poor, whereby the impact resistance tends to be poor, and
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Iéma and the surface appearance tends to be inpaired, and at the sane
time the noldability tends to be poor. The r esi duesHISISHEET HAS BEEN
copol yneri zabl e vinyl nononmer is fromO to 25 20 w% preRERNEEP from O

to 10 t% If they exceed 20 W% the conpatibilit it
~ conponents, tends to be poor, V\/nereb%l.ot he i npact %Hm,tl gH iﬁﬁﬂs to

;
be poor, and 1

formed into a nol ded product, delam nation is likely to result.

The wei ght avekhgn Toraed dnteriadfiolded e odicti,Mdéd aminat ioaPdlsy MKy
conponent (A) is not particularly limted, 5 but is preferably from
70,000 to 160, @a0 reswld .preferably from 80, 000 to 150, 000.

Now, the vinyl copolynmer (B) to be used for the t hernopl astic resin
conposi tion of the hreesemitghtn\average molecudidd wedghds@fl ddvk mal®@imide The
aromatic vinyl nononmer to be used for conponent (B) of the present

i nvention i s acopedymesnefngepwonent (AJelisched Paghiscuiarsdy ddmdke@ds such
as styrene, ene, vinyl tolue t-butyl styrene, and

- hyl : ,
ohor o5 U Bakoks. pesterably rom 0m000y th 160, 000s. Bere AraReraply
id | m | df
S i e e 8B% B e L0 BB e e L hr oraanr vi oni tril e,
Part cul arl y bref iyl ihe o1 ACTHLAA 15) to be usliP 84 Mngrnomer

copol yneri zabl e t herevi th ey
thermoplastic resin composition of the present invention

will be described.

10 The aromatic vinyl monomer to be used for component
(B) of the present invention is at least one member
selected from styrene monomers such as styrene, a-methyl
styrene; Vinyl toluene, t-butyl styrene, and chloro
styrene. Particularly preferred is styrene. The vinyl

15 cyanide monomer may be at least one member selected from
acrylonitrile, methacrylonitrile and «-
chloroacrylonitrile. Particularly preferred is
lacrylonitrile. '

The vinyl monomer copolymerizable therewith may be at

20 least one member selected from acrylates such as methyl
acrylate, ethyl acrylate and butyl acrylate,
methacrylates such as methyl methacrylate and ethyll
methacrylate, vinyl carboxylic acid monomers such as
acrylic acid and methacrylic.acid, acrylic acid amide,

25 methacrylic acid amide, and N-vinyl carbazole. Among
them, a monomer such as a methacrylate, acrylic acid or

methacrylic acid is particularly preferred.
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20 least one nember sel ected fromacryl ates such as net hyl acryl ate,

ethyl acrylate and butyl acryl ate, met hacryl at es st98 sAEETRASBEEN
net hacryl ate and et hyl met hacryl ate, vinyl carboxylic REALdcEDnhONEr S
such as acrylic acid and nethacrylic acid, acryli i d am de 25
met hacrylic acid anmide, and N-vinyl carbazole. Anpng 7ui’jumﬁrm,mﬂﬁnorrer
such as a nethacrylate, acrylic acid or= 11 -nethacryli't

particularly preferred. The residues of an aromatic

vinyl nonomer in The rfe¥iiEdtof Bin afokdt01e GPidyL Stbémér pief erably from
68 to 78 wt% If they are less than 60 wt % or nore than 80 wt %

t he nol dabi | it yompathento (B) e .£rbie 60eHal 8 wify A prefendbly frcaighe
nononer are from20 to 40 w% preferably from22 to 32 w% If they
are |l ess than %@ vit®owh%.norlE they adenrledd Wwikn tale wihinat irgidd thhan t40
conponent (A) tends to be poor, thus leading to delamnation of the
mol ded - pi&ducther mpddabiidridy drendts thee Hanpesir st (Mhegtiesifues ©of a
resi dues of a pogplyneriz bl e vinyl nmononer are fromO to 20 wt %

preferably Frofft ¥ilo C¥@ Monomiesy anec SEPME0 o 40wkt mEefemadlvbi ity
tends to be podfomda t0 32 ifhan’s Fnthdinare, MAaha GRS 08 BATRat i on
is Iikel 15 ragulte. t  GB): . roduced .y .a _
conventignal pgbgﬁe??zg%ﬁdngﬁ%f%@ﬁ@aﬁéﬁhéggﬁbﬁé%%é%%“%°n%§%|3 rfﬁ&ﬁﬁn1

gﬁhrgﬁozugglsigﬁfggfP@%&Eﬁ@ﬁ%&nQQEﬁTHQOQO delamiHRY OB P Ene AR on or
product or deterioration of the impact strength. The

10 residues of a copolymerizable vinyl monomer are from 0 to
20 wts, preferably from 0 to 10 wt$. If they exceed 20
wts, the compatibility with other components tends to be
poor, whereby the impact resistance tends to be poor, and
when formed into a molded product, delamination is likely

15 to result. Component (B) may also be produced by a
conventional polymerization method. For example, a
polymerization method such as suspension polymerization,
solution polymerization or emulsion polymerization may be
employed.

20 Now, the graft copolymef of component (C) to be used
for the thermoplastic resin composition of the present
invention will be described.

The rubbery polymer to be used for componght (C) may
be at least one member selected from a butadiene polymer,

25 a copolymer of butadiene with a polymerizable vinyl
monomer, an ethylene-propylene copolymer and an ethylene-

propylene-diene copolymer.
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enpl oyed. 20 Now, the graft copolynmer of conmponent (C) to be used

for the thernoplastic resin conposition of the present I nvention wll
be descri bed. The rubbery polymer to be used f oyHiSSHEENHAS BEEN nay
be at | east one nenber selected from a butadi ene pol yner, ZEPLACEBpoIl yner

of butadiene wth a polynerizable vinyl nononer, a = yl ene
copol yner and an et hyl ene- pr opyl ered@i ene copol yrrqm Em E]ﬂm
- 12 - The aromatic vinyl nononmer to be used fld

(CO may be at | eastrine rEudeic Sﬁirﬁ?ﬁ %r{dnié? Yo/ Gised ForTVHHBY rﬁ‘ﬁCh as
styrene, a-nmethyl styrene, vinyl tol uene, t-butyl styrene and | oro
styrene. 5 ROt inkiy &d YatPrRfaY &hd medbarenRlected \Ertw styaiinée

nononer may be at | east one nmenber selected from acrylonitrile,

met hacryl oni t r Monometsa-such as GEHywrens, w-oethyll etyRenie,cwiawyly preferred
S acrylonitrile. 10 Further, the vinyl nononmer copol ynerizabl e
therewith tokyenss dr-budydt shiyreneniand chllesced tiremeacr yl at e

mononers such as nethyl acrylate, ethyl acrylate and but yl acrylate
net hacryl at® nﬁﬁGﬁéﬁ¥¥§RﬂY&2§Qﬁﬁqﬁﬁd is StYW@Pﬁacrﬁmétgléﬂd @Wﬁﬂl e

met hacryl ate, V|nyI car box 15 acid nonopers s ch a lic acid and

|
nmet hacryl i c acf@PrOmer may i‘rﬁ et diegshhions &c B ie(?té 4 de, and

N-vi nyl acrylonltrlle, methacrylonitrile and e-

chloroacrylonitrile. Particularly preferred is
acrylonitrile.

10 Further, the vinyl monomer copolymerizable therewith
may be at least one member selected from acrylate
monomers such as methyl acrylate, ethyl acrylate and
butyl acrylate, methacrylate monomers such as methyi
methacrylate and ethyl methacrylate, vinyl carboxylic

15 acid monomers such as acrylic acid and methacrylic acid,
acrylic acid amide, methacrylic acid amide, and N-vinyl
carbazole. Among them, a monomer such as an acrylate, a
methacrylate, acrylic acid or methacrylic acid, is
particularly preferred.

20 Any conventional polymerization technigque may be
employed for the production of the graft polymer of
component (C). For example, aqueous non-homogeneous
polymerization such as suspension polymerization or
emulsion polymerization, bulk polymerization, solution

25 polymerization, or non-homogeneous polymerization wherein
formed polymer is precipitated in a poor solvent, or a

combination thereof, may be mentioned.
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carbazol e. Anong them a nonomer such as an acrylate, a met hacryl at e,
acrylic acid or nethacrylic acid, is particularly preferred. 20

Anhy conventional polynerization techni que may be ey SSeE10AS BEEN
production of the graft polymer of conmponent (C). For exEwPAGED aqueous
non- honogeneous pol ymeri zati on such as suspensi on pol nerlzatl r
enul si on pol yneri zation, bul k pol ynerizet l8n~ sol ution i&&"lﬂﬁ il Iﬂon
or non-honogeneous pol ynerization wherein f ormed po

precipitated in a poRd AHBENpar¥idle s:.zéorﬂﬂé‘%ﬂém: tr.hﬁff‘c?fandmﬁh@e
nent i oned. he

rubber particl wedigh®, avieeagerfioledila@nkildit of nod@ﬁﬁt @I.Cjﬁner,

nol ecul ar wei ght of non-graft copol yner, of the graft copolynmer of
conponent (C), ofr éheoigraft copmlymed arf edmipurent ()vweare rdte rubber
particle size S is preferably within a range of from0.1 to 0.6 pm from
t he vi ewpoi nt PRrithsadarlysildmites. FlEavweser t kheyratber partigtlie sige
preferably from 20 to 80%_ nore preferably from 30 to 50% and the

wei ght averf@ge ifoPE@fexabiy gitthim a ranggefyfaom dodolbprdr- 6 ¢y frambl y
within a range of from 10 50,Q00 to 200 .000, nDrerreferabI fron160 000
to 100, o&de omswmntthefbm FeslifdangRact r‘-‘é&hﬁran eFatt

(e ol 9a01 L1 4t 0 00y erom SO, AR MRS
by 15 weight 3¢f +3 930"8h dmeﬁte”"w%f&%@“v%r%%ef En%rfe%‘?nta‘% LiYn? of
non-graft copolymer is preferably within a range of from

10 50,000 to 200,000, more preferably from 60,000 to
100,000, whereby the balance of the impact resistance and
the moldability will be good.

The graft copolymer of component (C) is the one
prepared by graft copolymerizing from 35 to 65 parts by

15 weight of a monomer mixture comprising from 50 to 80 wts
of an aromatic vinyl monomef, from 20 to 40 wt% of a
vinyl cyanide monomer and from 0 to 30 wtg of a vinyl
monomer copolymerizable therewith, in the presence of -
from 35 to 65 parts by weight of a rubbery polymer,

20 provided that the total of the rubbery polymer and the
monomer mixture is 100 parts by weight. Particularly
preferred is the one comprising from 65 to 72 wt$ of an
aromatic vinyl monomer, from 22 to 32 w$ of a vinyl
cyanide monomer and froﬁ 0 to 13 wtg of a vinyl monomer

25 copolymerizable therewith. If the aromatic vinyl monomer
is less than 50 wt%, the direct moldability 6f the

thermoplastic resin composition of the present invention
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of an aromatic vinyl nononer, from20 to 40 mt % of a vi nyl cyanide
nmononmer and fromO to 30 wt % of a vinyl nonomnmer copol ner
therewith, in the presence of from35 to 65 parttﬂ&ﬁ

rubbery polynmer, 20 provided that the total of the r ubbBF 0 yner and

t he monomer mixture is 100 parts by weight. Par “um“\
preferred is the one conprising from65-td472 w % of %‘)!,gé\!‘ ‘“ “é c vinyl
nmononer, from 22 to 32 w¥% of a vinyl cyani de non and fromO. to 13
w % of a vinyl aiQEABS YXesHADOl peId 28D ke tdgenidrd ifl fid xcHaRtde

| vi nyl nononer is less than 50 % the direct noldability of the

- thernopl astic mesi,n thenpesEy iesitddee st themdplastic resin

REPLACEMVENT SHEET - 14 - and
an ABS resin, tcomposidien sfortheamteadentt iomvmddeorBtends tomb® pdes heat
resi stance of t he thernopl astic resin conp05|t|on of the present

i nvention tend¥& & %Vﬂdﬁ’rl cyanidg manames g leamittemeifo i ioF mere t han

20 wt % or nDre than 40 wt% the conpatibility with conponent (A) tends
to be poor, an&QﬁQeﬁﬁrﬂﬂ§«M¥Qﬁ qampat iRl toh witkh gomponeny fhg. it ngth

composi £ on S?fﬁ%“é@%ﬁt S Celiinntion ar Pre s abian o8 A |

resi dues of thg I cee
conpati bi | i ty WI ot her nﬁ%(r)nen S teng%‘l t&q%ger%ow&fe& %h%l%%%@r?parc&t%

resi stance tengs ihd)Aop Mk IS IG Wihpidition of HPlpHeHOIUCt,

~del anination tends to resu

invention and the ABS resin. If the residues of the

10 copolymerizable vinyl monomer exceeds 30 wt%, the
compatibility with other components tends to be poor, the
impact resistance tends to be poor, and when formed into
a molded product, delamination tends to result. Further,
if the rubbery polymef in component (C) is less than 35

15 parts by weight, the impact resistance of the
thermoplastic resin composition of the present invention
tends to be poor, and if it exceeds'65 parts by weight,
the heat resistance of the thermoplastic resin
composition of the present invention tends to be poor,

20 and the direct moldability of the thermoplastic resin
composition of the present invention and an ABS resin
tends to be poor. .

In graft polymerization, it is usually difficult to
graft the entire amount of monomers to the rubbery

25 polymer, and non-graft copolymer will be produced as a
by~-product. In the present invention, it is of course

possible to use a real graft copolymer having such non-
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i f the rubbery polymer in conponent (C) is less than 35 15 parts by

wei ght, the inpact resistance of the t hernopl astic resin_conposi
of the present invention tends to be poor, and if '?“%SgsﬁggAggEﬁﬂrts
by wei ght, the heat resistance of the thernoplastic re
conposition of the present invention tends to be poor, Hﬂ m uﬁ ect
. noldability of the thernoplastic resin = 15 eonposition 3“!1” 5" E HII
i nvention and an ABS resin tends to be poor. In graft
pol yneri zati ongddfd mek CBJQJ.'&H}él}} GeparatHdidnd Nerdtdd £ 6"1.”0&‘”'[ of
nmononers to the rubbery pol ymer, and non-graft copol yner Wil

produced as a grafthypqliyabictcon ta iinitgd RN nd ™A § 10 togd 1 yrte 10 cour se
possible to use a real graft copol ynmer having such non-

- 15 - gEiftheoppoiey may (s iusedelas ddyargrasit aupalymere Eomrekse

graft polynmer containing such non-graft copol yner. Ei t her one may be
used as the grmMIRQﬁﬁﬂqﬁnﬁhq(PfQSﬂpt invenhiigiose of the present invention.
5 Now, the polyam de resin of conponent (D) to be used for the
t her nopl ast3c resi r?‘y BONPRS (RO aRiden L 9figs aff compongnty elR) dip be Iysest

- d bed. f t (D f
ol be_nyifa. sne e a Fee R 2 (T pdert o

nylon 11 Thegg ety "W 190 14 S edriie i conbination as a

The polyamide resin of component (D) may, for
_example, be nylon-6, nylon-6,6, nylon-4,6, nylon-6,10,

10 nylon-12 dr nylon 11. These resins may be used alone or
~in combination as a mixture.

Now, the elastomer of ethylene-e-olefin of component
(E) to be used for the thermoplastic resin composition of
the presenf invention will be described. As the

15 elastomer of ethylene-«—olefin containing an unsaturated
dicarboxylic acid and/or its anhydride for component (E),
preferred is the one having a number average molecular
weight within a range of from 10,000 to 1,000,000 and an
ethylene content of from 50 to 80 mols. The a-olefin may

20 be at least one member selected from propylene, l-butene
and l-pentene. Particularlg preferred is propylene.

The residues of an unsaturated dicarboxylic acid
monomer and/or residues of an unsaturated dicarboxylic
acid anhydride monomer, used for modification, as

25 functional groups of component (E), may be at least one
member selected from maleic acid, itaconic acid,

citraconic acid and aconitic acid, and anhydride monomers

This Sheet Has Been Reilaced




Now, the el astoner of ethylene-a-olefin of conponent (E) to be used
for the thernoplastic resin conposition of t he present 'Qggmgggmm\MIl
be described. As the 15 elastomer of ethyl ene-a-ol efi®t Adetg an
unsat ur at ed di carboxylic acid and/or its anhydride fof “conpone (E)
preferred is the one having a nunber average nol ecul ar m%@‘“thi n
a range of from 10,000 to 1, 000,000 and-ah6 - ethyle%&“!& rom
50 to 80 mol % The [err]-olefin my 20 be at |east one nenber sel ected

from propyl eneoel shidhedRids. @l thicRAMARL prdFdr@d ald halledicerred is
propyl ene. The residues of an unsaturated dicarboxylic acid

mononer and/ or andgiddide.of an unsaturated dicarboxylic aci d anhydri de
nmononer, used for nodification, as 25 functional groups of conponent (E)
may be at | east on&he combmmterofsadexiidhres rafinamlwisatamated t aconi ¢ aci d,
citraconic acid and aconitic acid, and anhydri de nononers

- 16 - oflicachoxyilds apdd momomelry andyiosr e iidesnaifeian

anhydri de. The content of residues of an unsaturated |

di carboxyl i® atngakyiaked digagboxydiigeacid anhyds ides aomomesd disc&tboxylic

referabl y frofiPBtos 9t (excluging [ Wik - AESAt idecdens dndviEoyd ati on
or the like te Q occuyr in the si.tion. .On.the other hand, if
'L 8T ess thal 85 ot Tn SORGRRN TR O Mt SEI RS A58 d IR n
conposi tion tepdsako e Jd4eq%?the composition. On the other hand, if
it is less than 0.5 wts, the compatibility of the
10 thermoplastic resin composition tends to be inadequate,
whereby when formed into a molded product, delamination
is likely to result, and adequate impact strength can not
be obtained. Such a modified elastomer of ethylene—a-—-
olefin can be prepared by using the preparation method
15 disclosed in Example of JP-B-58-445.
The blend ratio of components (A), (B), (C), (D) and
(E) in the thermoplastic resin composition of the present
invention is such that component (A) is from 3 to 50
parts by weight, component (B) is from 0 to 50 parts by
20 weight, component (C) is from 3 to 50 parts by weight,
component (D) is more than 20 parts by weight and not
more than 56 parts by weight, and component (E) is more
than 12 parts by weight and not more than 40 parts by
weight, particularly preferably, component (A) is from 5
25 to 30 parts by weight, component (B) is from 0 to 30
parts by weight, component (C) is from 5 to 20 parts by

weight, compoéonent (D) is from 30 to 50 parts by weight,
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mhereby when formed into a nol ded product, delam nation Is likely to

result, and adequate inpact strength can not SH%@ ﬁmsﬂﬁféh a
nodi fi ed el astoner of ethyl ene-a- olefin can b arscEy u5|ng t he
preparation nmethod 15 disclosed in Exanple of JP-B-58- 445 The
blend rati o of conponent s (A, (B, (0O, iD) and l“ﬁ&% \“Eﬁt

t her nopl astic resin conposition of the prégent \ such that
conmponent (A) is from3 to 50 parts by weight, conponent (B) is from
0 to 50 parts and 2@mpaeiedit! ,(EQOHROEeRIn 20) tos 40r parst bydWeliahits by

wei ght, conponent (D) is nore than 20 parts by wei ght and not

nore than 56 paroy ildedidhgitt thand:octalipmfemon@ﬁ)leinssnﬁlﬁé to (E)has ADOparts
by wei ght and not nore than 40 parts by i ght, particularly
preferably, co@ﬁ@ﬁénbY(RﬁhgﬁtﬁroﬁﬁScomwon@@tBGAﬁaﬁﬁs1B§Sméhgﬁt3 PaFfsnent
(B) is fromO to 30 parts by weight, conpanent Is from5 to 20

. parts by i mlgh@onﬁ&%ﬁpmﬁflpélﬂ-rtdmtﬁ@dﬁotmgﬁaﬂﬁdﬁﬁ%ﬁghﬁnd
provided tHat - e HHoRRCepas ShoBREHES DiApeigtte) S japhct” r¥ajstance,
oAb AR S R ast i §§cee&%“%85%§?@ o
LR, e, WA VSRR ety BT SR 5 BBl
(B) exceggeealsP 3t pak¥sBydhkights ThlkedaBikabii1ieldeehdsbo be
poor. If component (C) is less than 3 parts by weight,
10 the impact resistance tends to be poor, and it exceeds 50
parts by weight, the moldability tends to be poor. If
"component (D) is not more than 20 parts by weight,
chemical resistance tends to be inadequate, and it
exceeds 56 parts by weight, the dimensional stability
15 tends to be poor. If component (E) is not more than 12
parts by weight, the impact resistance tends to be
inadequate. 1If it exceeds 40 parts by weight, the
moldability tends to be poor. Further, the ratio of
component (E) to (D) in the thermoplastic resin
20 composition of the present invention is not particularly
limited, but it is preferably (E)/(D) = 30 /70 to 50/50
in a weight ratio.
The method for mixing components (A) to (E) to obtain
the thermoplastic resin-composition of the present
25 invention is not particularly limited, and any
conventional means may be employed. Such a conventional

means may, for example, be a Banbury mixer, a tumbler
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peor. I f conponent (C) is less than 3 parts by weight, 10 the inpact

resi stance tends to be poor, and it exceeds 50 parts by weight, the
nol dability tends to be poor. If conmponent (D) 'Snﬂ§§HEPfﬁA§B§E
parts by weight, chemi cal resistance tends to be ina ﬁ |t

exceeds 56 parts by weight, the dinensional stability 15 tends to be
poor. |If conponent (E) is not nore thar 18 - parts B #\gbag éﬂ !Bﬁ

i npact resistance tends to be i nadequate. If it excee@ by
wei ght, the  miwed dabinidind @il ! @bha REKgld Wil .o Revitdr&f
conponent (E) to (D) in the thernoplastic resin 20 conposition of the
pr esent i nvent ieortwdewt Hth medspedot to tHe mibeichg mannedr | gl enety y
(BE)/(D = 30 /70 to 50/50 in a weight ratio. The net hod for

m Xi ng corrponerutlsu(nﬁg). my ItH)-st@gshme 1t mixinchemgiawing @sid c naskiar
conposition of the present 25 invention is not particularly limted, and

any conveRaldehs momn Planding dplayratu hSlRﬂ”l to ahtadm it neans
. may, for exanple, be .,a Banbury xer, g tu )
- 18 - 5 nicPmRosity %rnglaryo{ae Aol et o Lot A8E oRAAT fQmppnents

X|n nanner usual nel.t

ﬁﬁ“?dg ag\ev trgl(lrp Spe%]g(tagn%{}%yl r‘l"gp d’ %fél elt ﬂ&l’ﬁeéit's a'tﬁ{n%iega%ﬁﬁfg In

Sosoletien O 8 pagenes® (0T ey TN R dnd e | 21

- of conponents (4) dad tiCu1E v PR LS r8aqd PHNenddily melt mix a
resin composition comprising components (D) and (E) and

10 then mix components (A), (B) and (C) so that the weight
ratio of components (A), (B) and (C) to components (D)
and (E) will be [(A)+(B) +(C)1/[(D)+(E)] = 60/40 to
20/80, particularly preferably 40/60 to 20/80, to obtain
a thermoplastic resin composition, which is then directly

15 molded togefher with an ABS resin to obtain a molded
product, whereby the heat resistance, chemical
resistance, impact resistance and moldability of the
obtained molded product will be further improved.
Further, the melt flow rate (MFR) of the thermoplastic

20 resin composition of the present invention is required to
be within a range of from 3 to 40, preferably from 3 to
25, more preferably from 3 to 10. If the melt flow rate
is less than 3, the molded product obtained by direct
molding together with the ABS resin tends to have poor

25 surface appearance, and if it exceeds 40, the impact
strength and the heat resistance of the molded product

tend to be poor.
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Is particularly preferred to prelimnarily nmelt mx a resin
conposition conprising conponents (D) and (E) and 10 then m x conponents
(A), (B) and (C) so that the wei ght rati o of conyasSHEET( 55?%35 and
(C) to conponents (D) and (E) will be [(A)+(B) +(C)] REPB} qi)] =

60/40 to 20/ 80, particularly preferably 40/60 to I n
a thernoplastic resin conposition, which-iX9 tsen direci_ ‘NW$@ iﬁ
together with an ABS resin to obtain a nol ded pr o ) ereby the

heat resistance, chegi | c i | n
mol dability of the 81 €RE thernbB2h3tiy 3?3552?8§F?§§E£6§u§?hgggi proves.

Further, the neinvéhoionptg $8R1Diet Neat prasoptasét £ a 2lubf £Saft, an
conposition of the present invention is required to be within a range

of from3 to 4Qulipradobédt yabhsorbértor a coldrimgrageielimapbfyrtliemBet 0
10. If the nelt flowrate Is less than 3, the nol ded product obtai ned
by direct intol porabedt depenii ig t tpon\Bshe eparnt { ewlisr tputpyse poor 25
- surface appearance, and if it exceeds 40, the inpact = - strength and the
~ heat resistince of $wehnandeddpebvecnay be suppliedpeimebkaneously at

.- 19 - To the thernop| astic resin conpositjon of the present
“invention, a stEfItiRe of $URRIYERGckhe thempopigstiqresin composit bprt

sborber o 8 ok YAEHABEDLe oL LLE oS the ppd 981 AT/ AL S EpeR! 00
simul t aneously n?élding machine.
The ABS resin to be used in the present invention,

10 may, for example, be a fesin obtained by polymerizing at
least two monomers selected from an aromatic vinyl
monomer, a vinyl cyanide monomer, a maleimide monomer and
a vinyl monomer copolymerizable therewith, in the
presence of at least one rubbery polymer selected from a

15 butadiene polymer, a butadiene-~styrene copolymer; an
ethylene-propylene copolymer, an ethylene-propylene-diene
copolymér and an acrylate polymer;

The aromatic vinyl monomer, the vinyl cyanide monomer
and a vinyl monomer copolymerizable therewith may, for

20 example, be the aromatic vinyl monomer, the vinyl cyanide
monomer and a vinyl monomer copolymerizable therewith as
described above for component (B) of the thermoplastic
resin composition. The maleimide monomer may, for
example, be maleimide, N-methyl maleimide, N-ethyl

25 maleimide, N-propyl maleimide, N-cyclohexyl maleimide or
N-phenyl_maleimide.

Further, to adjust the amount of the rubber component
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tHe time of supplying the thernoplastic resin conposition of the
present invention and the ABS resin directly to a myHE SKEBTHMAS BEEN
The ABS resin to be used in the present invention, 10 may, REPLASEHDI e,

be a resin obtained by pol ynerizing at | east two non
froman aromatic vinyl nmononer, a vinyl cyanide nnniﬂiﬁgﬂigagfﬁfﬁﬂde
monomer and a vinyl nononer copol yn@0i zabl e t her ew t ¥}

presence of at |east one rubbery polynmer selected froma 15 butadiene

pol ymer, a but ddi & Hegiene & Qellyer mae of theeidanles RoOTRINYYY| ene
copol yner, an et hyl ene-propyl ene-di ene copolynmer and an acryl ate

pol yrer . compoiientar @mttihe wiondmersn aroers t ittuek inignyHhec s ide meapndeer
and a vinyl nononer copolynerizable therewith may, for 20 exanple, be the
aromati ¢ vi nyl migesndhengto.vi Hovesieani deich a pedoyovesr mayd netvi nyl nonomer
copol yneri zabl e therewith as descri bed above for conponent (B) of the
t her nopl asti ¢ necessafidhepaade &f thee safie MANGESTFo FORBONRRES o oFor
exanpl e, be naleimde, N-nethyl maleimde, Nethyl , 25_  naleimde, N propyl
mal ei ni de, N c S | wheneishyFens and anyaqrydanifsidiepaoner are

T0 s 0 R, B AT W e SRR 5 4 Mo BB Rl monomer

conmponents as Hﬁt O%&ﬁ%@tﬁ t%yljr%‘[et'h%&%io%i@)h%ean m xed

t heret o. However, suc necessarllydbg-hade of the
sane mononer CoERYARESrehY, may be mixed thereto.

Specific examples of the ABS resin to be used in the

10 present invention include ABS (acrylonitrile-butadiene-
styrene) resin, a-methyl-styrene heat resistant ABS
(acrylonitrile-butadiene~e-methyl styrene; acrylonitrile-
butadiene-¢-methylstyrene-styrene) resin, maleimide heat
resistant ABS (acrylonitrile-butadiene-N-phenylmaleimide-

15 styrene) resin, AES (acrylonitrile-EPDM-styrene) resin,
AAS (acrylonitrile-acrylate-styrene).resin, MBS
(methylmethacrylate-butadiene-styrene) resin, and MABS
(methyl methacrylate-—acrylonitrile-butadiene-styrene)
resin. However, the ABS resin is not particularly

20 limited to such specific examples.

The blend ratio of the thermoplastic resin
composition of the present invention to the ABS resin is
not particularly limited. However, the blend preferably
comprises from 10 to 50 wty of the thermoplastic resin

25 composition and from 50 to 90 wt% of the ABS resin,
preferably from 15 to 40 wt$ of the thermoplastic resin

composition and from 60 to 85 wt% of the ABS resin,
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5 exanpl e, when styrene and an acrylonitrile nononer areryis SHEETUSASIBEENt he
nononer conponents, a polyner of a nononer m Xt ure COIREPLSCED

styrene, acrylonitrile and a- nmet hyl st yrene, nmay ) 0.
Specific exanples of the ABS resin to be used in the 1§ﬁlﬂkﬁiﬁtmfﬁpﬁmtion
I nclude ABS (acrylonitrile-butadiene- styrene) redsi*H'

a- net hyl -styrene heat resistant ABS = 2lacrylonitril e-butadi ene-a- net hyl
styrene; acrylonitrile- but adi ene- a- net hyl styrene-styrene) resin,
mal ei m de heat particulefilst PHefBAbly from 15 to 30 wts of the
(acrylonitril e-butadi ene-N phenyl mal ei mde- 15 styrene) resin, AES

(acryl onitril etbedMophasdrie) rmessim,composiAi®n and from 70 to 85 wts of
(acrylonitrile-acryl ate-styrene) resin, MS

(et hyl met hacr fh& ABSutrffiigne- st yrene) resin, and MABS (et hyl
met hacryl ate-acryloni tril e-butadi ene-styrene) resin. However, the ABS
resin is not parti dfl &8 thermoplastds tresii IFomRas iondgiess than

The blend rati t he .t hernopl,astic resin conposition of the present

of
i nvention t® tﬂ'@ K88 rr &g, ghemical paesistancsof 3 malgedPradiiciver, the
bl end pref erabl . onpri sgs from .o 50 w % of t, t her asti.c
resin 25 corrpog)st,:ﬁlin e 5%5’1‘ ﬁrﬁe{% e r\&%oo&et[ﬁ%: KB%%r &4 resin,
preferably fro t Q40 W%, of t her Sti, 6 resi . | tion
and from60 to éﬁ\ﬁt 0oooget ﬁ'eé)a gr"{r%g:sﬁ'n, PR Yehe Haha, if $¥TExUeeds

oot ast P SAEY. SRS PRERTBN AATAS kol Nl e pps o
resin. resin tends to be poor.

10 _'To the thermoplastic resin composition of the present
invention, the ABS resin may be preliminarily
incorporated within a range not to impair the purpose of
the present invention, specifically within a range of
from 0 to 20 wt%.

15 The molding machine to be used in the present
invention may be an injection molding machine, a sheet-
forming machine, a blow molding machine, an injection-
blow molding machine. However, the molding machine is
not particularly limited to such specific examples.

20 The method for supplying the thermoplastic fesin
composition of the present invention and the ABS resin to
a molding machine, may be a method wherein a mixture
preblended by means of a conventional apparatus such as a
tumbler mixer or a V—blénder, is supplied, a method

25 wherein the two materials are quantitatively separately
supplied to the supply inlet of the molding machine, or a

method wherein the thermoplastic resin composition and
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If the t her mopl astic resin conposition is |less than 5 10 wt% the

chem cal resistance of a nol ded product obt ai nabl e by direct nol di ng
together with the ABS resin,. tends to be i nadequat eTHI®BHEEEHAS BEEN
hand, if it exceeds 50 wt% the direct noldability togdiBReACERth the
ABS resin tends to be poor. 10 - To the therno | f?fhﬁﬁ
conposition of the present I nventi-enR2t+he ABS resi Wmm Ea il ; |
prelimnarily i ncorporated within a range not to inpair ‘ %ﬁ?ﬁ

of t he pregeniggn o] - fromO
fo 20 weon 15 e R e e TSP OLE RabRR0E €5 o

i nvention may bpebDet®] ewhish Q’Qédtﬁénfmﬁ?pnﬂedatﬁhﬂ@é moldlngflﬁéEhi‘ﬂ
machi ne, a bl ow nol di ng nachi ne, an injection- | ow nol di ng nacﬁlne

However, the nollovegermchhaesusply method parhdtupattychiatliediimicegh

specific exanples. 20 The met hod for supplying the thernoplastic
resin conposi t The bempheapueeeseti foenthencphiindée ABSthesmollbng a
nol di ng machi ne, may be a nethod wherein a m xture prebl ended by neans

- of a- convenﬁlodﬂ#c%b%%rhﬁu@e§%§mlﬁsdat° be theirptimpmectemperatubeender, is
supplied, a net wherein the two materials are quantitatively

separatel y 3%% 129 ‘EBo’l‘h'éh%u‘b?ﬂ‘W%T—b‘?no‘?ft'h‘ée nEherTephashi aeresing
T M e ReR T IPR St fe LFTHER T T 5E bt (RS ERRRRLY F TR 40 to
280°C in the present invention.
In the case of injection molding, a conventional
10 stationary mixer of e.g. Sulzer type, Kenics type or
Toray type may be installed between the molding machine
cylinder and the nozzle, whereby it is possible to obtain
a molded product of higher quality.
Further, as a screw for an injection molding.machine,
15 a full-flighted screw which is most commonly used, may be
employed. However, a screw of dulmage type, pin type or
Maddock type, which has higher kneading efficiency, may
also be employed.
Now, the present invention will be described in
20 further detail with reference to Examples. However, it
should be understood that the present invention is by no
means restricted to such specific examples. Further, in
the following Examples and Comparative Examples, "parts"
and "$" mean "parts by weight" and "% by weight",
25 respectively,.unless otherwise specified.
TEST EXAMPLES 1 AND 2

Maleimide copolymer of component (A) (A-1l, A-3)

Thls Sheet Has Been Rep
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péllets, whi ch are then supplied to the nol di ng nachi ne. However, the

supply nmethod is not particularly Iimted. ng ﬁAgBEEB set
for the cylinder of the nolding 5 nmachine is dete ggbe t he
opti nmum t enperature dependi ng upon the conp05|t|on 0

t hernopl astic resin conposition. Specifically, !‘!“s\ E%“?Eﬁm y from
240 to 280[err]Cin the present iRmversti-on. id 'Hehse of
i njection nolding, a conventional . 10 stationary nixer of e.g. Sul zer

type, Kenics type Ofneo an aTv.ﬁE@é/la{ Peqliprea FELR! 4 G DEIIES T gy (1 N0

machi ne cylinder and t nozz y It is possi arn

a ol ded produ@f ftyreahe) ﬂ‘{?ﬁ 'ﬁa\i’t of a-methy U dtiAenc | ideIC M leTO an
i nj ection nol di ng machi ne, a full-flightéd screw which is nost

comonl y used, pantdes methﬁma d .kt efered HARDS aid rage type, pin
type or Maddock type, mhlch has hi gher kneading efficiency, my

al so be enpl oyeterior of Himvsystenrpwasenteplaced ipn niitddoden dgaari bed in
20 further detail with reference to Exanples. However, it shoul d be
under st ood 5 hatThefe fhes dimpenadmtieovass taised to 85fEanand st rMadtud am
such specific exanples Further, in the foll ow ng Exanpl es and

Conpar ati ve ExB@Nidg 40, pards of madeic @anhydnide)a 00)15/\/69% 'ofand " % by
wei ght", 25 re ectlvel ess othermnse s eci fied. TEST EXAMPLES
1 A%D 2 P&%’tﬂ% 2005packs| ofampthyl ethyl

- 23 - ketone, was contlnuously added thereto over a period of 8
hours. After the addition, the temperature was
10 maintained at 85°C for further 3 hours. To the copolymer
solution thereby obtained, 38 parts of aniline and 0.6
part of triethylamine were added and reacted at 140°C for
7 hours. The reaction solution was supplied to a vented
twin-screw extruder and deaerated to obtain a maleimide
15 copolymer. From the C-13NMR analysis, the conversion of
acid anhydride groups to imide groups was 92 mols. This
maleimide copolymer was a copolymer containing 51% of
units of N-phenylmaleimide as an unsaturated dicarboxylic
acid imide derivative, and it was designated as copolymer
20 A-l. Maleimide copolymer A-3 was prepared in the same
manner as for A-l1 except that the amount of aniline was
adjusted to adjust the ratio of imide groups added to
maleic anhydride.
TEST EXAMPLE 3
25 Maleimide copolymer of component (A) (A-2)
Into an autoclave equipped with a stirrer, 60 parts

of styrene and 100 parts of methyl ethyl ketone were
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Into an autocl ave equi pped with a stirrer, 60 parts of styrene, 0.05

part of [err]-nethyl styrene dimer and 100 parts of rﬁﬁﬂ%ﬁHBﬁﬂnﬂs EE

ket one were charged, and the interior of the system was rBﬁ?GEEQE%yN

nitrogen gas. 5 Then, the tenperature was raised to 85[er7 a '

sol ution having 40 parts of mal eic anhydride and 0.1 ,’!gﬁ{ﬁ%@ggl’m
per oxi de di ssolved in 200 parts-oR4net hyl et hyl '

After the

benzoyl
continuously added thereto over a period of 8 hour s.

addi tion, the i®Efed Ufhd'dhe ht® iBRidedRY Sl Mad Hedlidd®ny
hours. To the copol yner sol ution thereby obtained, 38 parts of
aniline and 0. mitrogemads .of Thdret fiHeardenperarte radded axd sefhde B 5RC,
140[err] C for 7 hours. The reaction solution was supplied to a vented
twi n-screw ext amders tdmt icepovas arh i esbtaitn thamdugihlidevhile madpdiaimdmg

. Fromthe C 13NMR anal ysis, the conversion of aci d anhydri de groups to
imide groups wkheoktemperatunes Excepll dhatdd @agdl plerwedhyle gFonane

. cont ai ni ng 51% qof units of N-phenyl nal ei ni de as an unsat ur at ed

. dicarboxyl iT dimefcwas gdfedidharatare Makfinide cORMIMETated % opol yner

o KT extept R T bR R A G S gy o 0 U
ratio of imde E%%gﬁﬂ%e?&gf%q‘@t&%&?e rﬂé*f%ee' %ﬁ?%@é Yilke of A-IERE BAMaG 3

25 WMal ei m de 0 an autocl ave

equi pped vi th 33! ieighe G dIUde motecdllar WIigIR AU LRI S Of Methyl

et hyl ketone
07 JUL 1997
Table 1
10
Composition (%) Weight average
- molecular
weight
St NPMI MAH (x1074)
aA-1 46.5 51.0 2.5 14.5
A- . L ] - L]
15 2 46.5 51.0 2.5 8.0

St: Styrene, NPMI:
MAH: Maleic anhydride

N-phenylmaleimide,

For the GPC measurement to determine the weight

20 average molecular weight, "SHODEX GPC SYSTEM-21"

manufactured by Showa Denko K.K., was used, and the

weight average molecular weight calculated as

polystyrene, was obtained by using a calibration curve
prepared by employing polystyrene having a standard
25 molecular weight.

TEST EXAMPLE 4

Preparation of a vinyl copolymer of component (B) (B-1)
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-.24 - charged, and the interior of the systemwas replaced by
nitrogen gas. Then, the tenperature was raised to 85[ efHl$ SHEET HAS BEEN

stirring was carried out t horoughly while nalnta|n|ng REHMH§ED
tenperature. Except that 1 part of a-methyl styrene dded
t hereto, nal ei m de copolymer A-2 was . pr epar ed | %E\Eﬁ! er
for A-1. In Table 1, the resul ts of 2&nal yses of { ns of
A-1 to A-3 and t he wei ght average nol ecul ar welghts are shown.
Table 1 10 Into a reactor edudPyed Witth @Istirrdié) gy W@Qﬁ;‘
nmol ecul ar wei ght

St NPM shixdene, 30( phifter ff) acrylonitrile, A2L5 part46.0F caldhuh
2.5 14.5 15 A-2 46. 5 51.0 2.5 8.0
A- 3 47.5 tertdagy phesphate, 0.51paxt of t-dogecydmpreaptaay 0.2
N- phenyl mal ei m de, MAH: Ml ei ¢ anhydri de For the GPC

measur ement t oP@&tePi RenEeylPegexidey angy 258 Parsscof ¥AtRs were " SHODEX
A
SR YRS RS TEEG. -
Preparation OftﬁeViHXklggﬁghyg%rpgay&gqqgg%qgngBltht%%perature was
raised to 75°C and maintained for 3 hours to complete the
polymerization. The degree of polymerization reached
10 97%. The obtained reaction solution was neutralized with
hydrochloric acid, dehydrated and dried to obtain a
copolymer as white beads. This copolymer was designated
as copolymer B-1l.
TEST EXAMPLE 5

15 Preparation of a graft copolymer of component (C) (C-1)

Into a reactor equipped with a stirrer, 143 parts of

a polybutadiene latex (solid content: 35%, weight average
particle size: 0.25 um, gel content: 90%), 1 part of
sodium stearate, 0.1 part of sodium formaldehyde

20 sulfoxylate, 0.03 part of tetrasodium ethylene diamine
tetraacetate, 0.003 part of ferrous sulfate and 150 parts
of pure water were charged and heated to 50°C. Then, 50
parts of a monomer mixture comprising 70% of styrene and
30% of acrylonitrile, 0;2 part of t-dodecylmercaptan and

25 0.15 part of cumen hydroperoxide were éontinuously added
thereto over a period of 6 hours. After the addition,

the temperature was raised to 65°C, and the mixture was

I
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- 25 - Into a reactor equipped with a stirrer, 70 parts of
styrene, 30 parts of acrylonitrile, 2.5 parts of calcium_“_“sf HEEST HASIBFEN

phosphate, 0.5 part of t-dodecyl mercaptane, 0.2 part REPnACEHD

per oxi de and 250 parts of water were 5 <charged, and the tenper

raised to 70[err]Cto initiate polynerization. Upon Mm‘a
hours from - the initiation of polymeRi6zation, the te

raised to 75[err] C and maintained for 3 hours to conplete the

pol ymeri zati on gyt ede YR8 ¥ r IRUQY I ZAtHAY d eadiird defted @  The
obt ai ned reaction solution was neutralized with hydrochl oric acid,

dehydrat ed and pdiliye dizaiion reached ARO! YIRErtas obtdimdde ddsexlhics 3
copol ymer was desi gnat ed as copolynmer B-1. TEST EXAMPLE 5 15

Preparati on of pardr afft agopolbireridantc qipuganocx Q076)- Was added, Into a
reactor equipped with a stirrer, 143 parts of a pol ybut adi ene | at ex

(solid content foddmweskisgiiidificardon quhﬂqakﬂ¥¥NNQRi°q}@§3[ﬂﬁsqﬁﬂ
content: 90%, 1 part of sodi um stearate, 0.1 part of _sodium.

formal dehyde 3 ths Wartes |ande dnying s@ ohfained &F@cﬁ%rﬁ%ﬂ“@rﬁ &$ ani ne

tetraacetate, 0.Q03 part. of ferr.ous sulfate and ure
wat er were chaf"&é‘ SRS e d 1Y 55 GORAEETTIAS 1gnate61dlats c&p YfSfoner
m xture conprliﬁ_g 70% of styrene and 30% of acrylonitrile, 0.2 part

c

of t-dodecyl ne ptan and 25 0.15 part of cunen hydroperoxide wer e
Cons TS S mnsn, PSR e RO Bl M SndliSledline
: weight of non-graft copolymer, of C-1, 3 g of C-1 was
10 taken and swelled with a methyl ethyl ketone solution,
followed by centrifugal separation, whereupon the
molecular weight of a non-graft sﬁyrene—acrylonitrile
copolymer in the supernatant was measured by gel
permeation chromatography, whereby the weight average
15 molecular weight was 82,000. Further, the composition of
the gel content precipitated by the centrifugal
separation (graft copolymer and rubbery polymer) was
analyzed by a Kieldahl nitrogen quantitative analysis and
the thermal decomposition gas chromatography, whereupon
20 the weight of the graft copolymer was determined from the
amounts of styrene and acrylonitrile. Further, by a
bromine-addition method, polybutadiene rubber was
analyzed, whereby the weight of the rubbery polymer was
determined. The graft ratio was obtained by the
25 following formula from the weight of the graft copolymer
and the weight of the rubbery polymer, thus obtained,

whereby the graft ratio was 33%.

This Sheet Has Been Reﬂlac

A A




- 26 - further polynerized for 2 hours. The degree of

pol ynmeri zation reached 97% To the obtained | atex, EfHAS BEENN
anti oxi dant (lruganox 1076) was added, follomed s'T gkgnmaEDon W th
cal cium chl ori de, washi ng 5 with water and drying to obtain

copol yner as ~white powder. This copolynmer was des”m “Eﬂmm | ymer
C 1. Then, to neasure the graf4t 27at4 o and the

wei ght of non-graft copolyner, of CG1, 3 g of G1 was t aken and
swelled with a net h Ut4le0 eRler i fuga
separation, mhereug%%afﬁ yétrgl?ﬂ@ﬁggh EF %EffﬁtCSng&ﬁgﬁ?gfgph% ok
styrene-acrylonitrile copghhgggyl@ogggegqpermgbamg)mas measur ed by
gel perneati on chromat ography, whereby the wei ght average 15

mol ecul ar wei ght waas 82, fDyaridé hees ik hef commosndénton(Df, nylonhée beé.
content precipitated by the centrifugal separation (graft copolyner
~and rubbery polnsnean—aalCM-101BnatamethdhurcedKiby diddaniindigdir ipmntInat) ve
. anal ysi s and the thermal deconposition gas chronatography, wher eupon
- 20 the wei §ht havine agrreﬁla*éldfﬁ)lwow & fiheds measured at anounts

~of styrene and acrylonitrile, Further, bron1ne addi tion, met hod,
~ pol ybut adi ene rli?dlliér%e of 2374 waing \M%T%}F’Tt ‘-t}fftu‘%‘fc tafﬂe’-q' Rt v

: I det d. Th ft t t b 2

Fol o ng Tor mASEEmAh S WA fal- AT . oBHipdd by

f wei ght of the é&Hﬁﬂﬁ@é%iaﬂ“ﬂal§AEFié%%f%d"% e-caprolactone, was used
as D-1.

10 TEST EXAMPLE 6

Preparation of an elastomer component (E) of modified

ethylene-e—-olefin (E-1)

In accordance with the process disclosed in JP-A-52-
49289 (Examples), 1.3% of maleic anhydride was grafted to
15 an ethylene-propylene copolymer having a number average
molecular weight of 500,000 (modified EPR having a MFR of
0.5 g/10 minutes at 230°C under a load of 10 kg: Tafmer
MP-0430, manufactured by Mitsui Petrochemical Co., Ltd.),
end the obtained elastomer was designated as E-1.
20 TEST EXAMPLE 7

Mixing of components (D) and (E)

60 parts of components (D) and 40 parts of component
(E) were blended, and this blend product was extruded at
280°C by a 35 mm vented same rotational direction twin-
25 screw extruder and pelletized to obtain resin composition
(F-1). In the same manner, resin composition (F-2)

comprising 80 parts of component (D) and 20 parts of

. This Sheet Has Been Re[ilaced :




whereby the graft ratio was 33% -
27 - Gaft ratio= (Wight of graft copol yner/wei ght of

rubbery polymer) x 100 (% As a pol yanm de resin gfis EﬂgBEFB),
nyl on-6 i . e. nyl on-6 (CM 1017, nanufactured by Toray | ndBERYAYS),

Inc.) 5 having a relative viscosity of 2.65 (as neasured un
tenperature of 25[err] C using concentrate@8sttl furic acid ai\!ﬁ!\L\‘ ‘““\‘s\‘“ nt
at a concentration of 0.5 g/100 ne), obtained by con on

pol ymeri zat i on cgpbflehl- Q23" Ya’dCbbtainkds used as D-1. 10 TEST
EXAMPLE 6 Preparation of an el astoner conmponent (E) of nodified

et hyl ene- a- ol efresT™( EXAMPLE 8 In accordance with the process disclosed .
in JP-A-52- 49289 (Exanples), 1.3%of nmaleic anhydride was grafted to
15 an et hyl enfrepapetdion ofipal ‘hermompliast iz restiar composdidion nol ecul ar
wei ght of 500, 000 (nodified EPR having a MFR of 0.5 g/ 10 m nutes at
230[ err] C under a ICompoment) (&):, Tempeonent (BIR- GegPoneaiuf(ft @nst Bnd

M tsui Petrochemical Co., Ltd.), = . and the obtained el astonmer was

desi gnat ed Sas Pr1F-2;@yerechiepdadrin 2 ratiovas sfown donpgakds £ Brdand

E 60 parts qof conponents (D) and 40 parts of conpanent E
Wete bl ended, ShE PRESILPERBUHToNaS: SHes iR AioasarC by 388 G PentPdy s
mm vent ed sane_rot ati onal. di&e%pion twn- .25 screm1e§trQQer a%q pel letized
to obtain resiﬁ388n58gﬁgﬁ8ﬁa irection twin=-screw extruder an

pelletized to obtain a thermoplastic resin composition

MB-1 to MB-9. The melt flow rate (MFR) of the
10 thermoplastic resin composition was measured and shown in

Table 2.
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(F-1). In the sane manner, resin conposition (F-2) conprising 80 parts

of conponent (D) and 20 parts of

28 - conponent (E) was obt ai ned. TEST EXAMVPLE 8 " ﬁggyﬁﬁggEEN

of a thernoplastic resin conposition Conponent (A)T %@@Qﬂ@@o

(B), conponent (C) and F-1 5 or F-2 were blended in a ratio as shown |

Table 2, and “the blend product was "ex% aded at 280[err]ggg*[l@ﬁ%ﬁuwm\
LR

crew extruder

vent ed S3
pel l etized to onposi tion MB-1 to MB-9
The nmelt flow Al astic resin conposition was
neasured and 4h&w i o
©
i © © o o ™
m N ~ ~ W ™
=
[
i ©o © o o -
m -~ N ~ O ~
=
? o o
o
g |¥ -~ of -
=
- .
i o o n
-] ks - Y o ~
~l =
o
~
=
S I o o o
g | -~ Y o o
=
[3¢]
i = o o
2] v v g :
= o
o~
1 n B0 © o -
m N ~ W o
=
~
| o O O O [12)
m ~N < N M <
=
~ N ™Mm ~ <A e~ ~N| M
R D T A N R I
< & < M O K K=

- This Sheet Has Been Replaced

LITTTR




REPLACEVENT SHEET - 29 -
[err]

THIS SHEET HAS BEEN
REPLACED

T 0 R 0
i
As the ABS resin, commercially available ABS resin
"GT-R, manufactured by Denki Kagaku Kogyo K.K."
(hereinafter referred to as ABS-1) or commercially
available heat resistant ABS resin "K-090, manufaétured
5 by Denki Kagaku Kogyo K.K." (hereinafter referred to as
ABS-2) was used.
EXAMPLES 1 TO 7
The thermoplastic resin composition MB-2, MB-4, MB-5,
MB-7 or MB-8 and the ABS resin ABS-1 or ABS-2, were
10 supplied to an injection molding machine, respectively,
by quantitative feeders in the ratio as identified in
Table 3, to mold a test specimen. The molding was
carried out by attaching a stationary kneader (mixing
nozzle) TMN-16-06, manufactured by Toray Engineer K.K. to
15 an injection molding machine K-125 manufactured by
Kawaguchi Tekko K.K. Other molding conditions were as
follows.
Temperature set for cylinder: 260°C
Injection pressure: minimum f£filling pressure + 5
20 kg/cm2G
Injection rate: 70%
Mold temperature: 60°C
Screw: Full-flighted type
- Using the test specimen thus obtained, various
25 physical properties were measured, and the results are
shown in Table 3. ABS-1 and.ABS-2_were evaluated without

addition of the thermoplastic resin composition, and the

This Sheet Has Beeﬂ RTlac'ed
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- 30 - As the ABS resin, commercially available ABS resin

"GI-R, manufactured by Denki Kagaku Kogyo K K. " (herein ' EN
to as ABS-1) or comercially avai |l abl e heat resistant ﬁ@% §E§g§33§é
"K-090, manufactured 5 by Denki Kagaku Kogyo K K." (hereinafter

referred to as ABS-2) was used. EXAMPLES 1 TO 7 “EE!%BE%IILEQW
thernopl astic resin conposition NB-2 NB-al MB- 5

the ABS resin ABS-1 or ABS-2, were supplled to an |nject|on nol di ng

machi ne, respegtigyg! '@§aﬁﬁ rALiI0
identified in (HesYﬁt}ré, a]re fhopcf)l %D'#agitéa test specl I%s 1?‘htarﬁ?nlzgltln T%%le
carried out bygattaching a stationary kneader (HIXIng nozzle)

TM\- 16- 06, manufactured by Toray Engineer KK to 15 an injection nolding
machi ne K-125 mxampast @ ed by Kawaguchi Tekko K K. G her nol ding
conditions were as fol |l ows. Tenperature set for cylinder:
260[err] C 2njpattisoro Hridss Whermopliasthd idds ing qomesiirtdon MB-20
kg/ cn2G Injection rate: 70% Mol d tenperature: 60[err]C
Screw. Ful I5f| agdt 8@ passs of the ABS mgstime ABSst2 yede extruded @bt ai ned,
various 25 phy5|cal properties were neasured, and_the results are
shown in Tabl e260°688Y1 349 B siRgle seremextsiden g0 obtakrdition of

t he thernDpIastli resin comnposition, .and the A
lets. Using the pellets, a test specimen was prepared

"under the same molding conditions as in Example 1. The
physical properties were measured, and the results are

10 shown in Table 3.
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- 31 -
4. EXAMPLE 8

260[err]C by a 40 nmjerr]

results are shown as Reference Exanples 1 and 2 in Table

20 parts of the thernopl astic FHESEPeEOGROEEEN ON
MB- 2 5 and 80 parts of the ABS resin ABS-2 were extruded alRePLACED

single screw extruder to obtain

ellets
Using the pellets, a test specimen was prepared undeuu u&&!j‘ﬂlgﬂml ng
conditions as in Exanple 1. The physsgal- properties and
t he resul ts agpe—tor—strowr—Trrtxtrre—S- 32
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Tabl e 4 Ref erence Ref erence

Exanple 1 Exanpl e 2 ABS- 1 100 BEEN
100 | zod i npact 20 ' 25 sTW@ﬁﬁEﬁ?E@% cnicn)
20 HDT ([err] Q) 91 97 Critical strain (%
0.6 - .0.6 COVPARATI VE EXAMPBES-1 TO 8

AN R

Table 4

Reference Reference

Example 1 Example 2
ABS-1 100
ABS-2 100
Izod impact

20 2

strength (kg-cm/cm) >
HDT (°C) 91 97
Critical strain (%) 0.6 0.6

COMPARATIVE EXAMPLES 1 TO 8

The operation was carried out in the same manner as
in the Examples except that the thermoplastic resin
composition MB-1, MB-3, MB-6, MB-9 or F-1 and the ABS
resin ABS-1 or ABS-2 were used in a ratio as identified

in Table 5.
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[érr] - 35 - Test (gE%Nfor
nmeasuri ng the physical properties 1) HDT (heat T
tenperature): Measured in accordance with ASTM D- 648 u oad of

18.6 kg/cnferr]. 2) lzod inpact strength: Meas “amﬂm nce
W th 5 ASTM D- 256 using a notched test specinen havi ng[\!ﬂ‘“‘“ ess
of 1/4 inch 3) MFR Measured i-n 3ccordance wt STM D- 6874 at
265[ err] C under a | oad of 10 kg. 4) Critical strain (chem cal

resistance): Uspdik dnetitbd®Sfo MECASEri G VERY ShpdtdR) Gropdr&idd X 2 mMm
t he critical strain after 24 hou#@éat 23l err] C, a%s nmeasured by a

1/4 ellipse method 1) tHD® {@@ﬂt@é&@ﬁm@fi@ﬁ&@ﬂ?@f@t@re): ‘Me&8@tédrafli us of
148 mm To renove the influence of the nol ding strain, the test

speci nen was pragpzoniange pridss AST™M Dreg 48 nondert |@tload &F O &1 6 | Ky bemP.
cutting out the test speci men therefrom As the reagent, salad oi
was used. 2) Izod impact strength: Measured in accordance with
5 ASTM-D-256 using a notched test specimen having a
thickness of 1/4 inch
3) MFR: Measured in accordance with ASTM-D-6874 at
265°C under a load of 10 kg.
4) Critical strain (chemical resistance): Using a
10 test specimen_having a shape of 330 x 20 x 2 mm, the
critical stréin after 24 hours at 23°C, was measured by a
1/4 ellipse method with a long radius of 248 mm and.a
short radius of 148 mm. To remove the influence of the
molding strain, the test specimen was prepared by press
15 molding pellets at 270°C and cutting out the test
specimen therefrom. As the reagent, salad oil was used.
5) Dimensional stability: No. 1 dumbbell in
accordance with ASTM-D-368, was immersed in a warm water
of 80°C for 24 hours, and the dimensional change in the
20 longitudinal direction of the dumbbell between before and
after the immersion was measured.
Symbol O indicates that the dimensional change was
not more than 0.5%, and symbol x indicates that the |
dimensional change exceéded 0.5%.
25 6) Appearance: A square ﬁlate having a size of 127 x
127 mm with a thickness of 2 mm, was molded by a side

gate (two points) under the above-mentioned injection
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5) Dinensional stability: No. 1 dunbbell in accordance with

ASTM D- 368, was immersed in a warm wat er of 80[err]C for 24 hours, and
the di nensional change in the 20 Ilongitudinal directi qmthel

bet ween before and after the inmersion was neasuréﬁgsghﬁﬁiggi Synmbol O
i ndi cates that the dinensional change was not nore than . 5%

synbol x indicates that the di rens~oB38l —change exc maﬁl H%

6) Appearance: A square plate having a size of 127 x ﬁ

thickness of 2m@nditRs dBdiRA dNs 2 widlRupon R Gddedt ARG ¢Hyler the

above-nenti oned injection - 36 -

nol di ng condltmlﬁedldiﬁ:l’oﬂmnvia@e‘ﬂm&aﬂ@nqeléﬁedﬂéﬁ and ev@hRed
was visually inspected and eval uat ed under he foll ow ng standards

O No defects (theclfoddowing msrandarsid.ver streaks 5 flash) were observed
on the surface x: Defects (such as fIaM/narks silver streaks,
flash) were obser v&d :oNot defegtsadeuch as flawAmaskswnshﬂvehesExaakBes I n
Tabl e 3, by dlrectly nol di ng the thernopl astic resin conposition of
the 10 prdsenflpsbdntese ohgexivedBon ddien sunface possible to obtain a
nol ded product haV|ng ntcal re5|stance and hi.gh quality appearance

wi t hout deteri orat i’ k& (such [?f‘r'yéléa‘] mAtdSor Sidyesr stre resin as

a base rTater'aklash) were m%s%%%%d on %Wgu? a%g? Conparative Exanples in

As shown by the Examples in Table 3, by directly
molding the thermoplastic resin composition of the
10 present invention and an ABS resin, it is possible to
obtain a molded product having chemical resistance and
high quality appearance without deteriorating various
physical properties of the ABS resin as a base material.
Whereas, as shown by the Comparative Examples in
15 Table 5, if a thermoplastic resin composition departing
from the range of the present invention, is employed, it
is impossible to obtain a molded product having such
excellent properties.
As described in the foregoing, a molded product
20 obtained by molding the thermoplastic resin composition
of the present invention and an ABS resin, is excellent
in chemical resistance and heat resistance. Especially,
the thermoplastic resin composition of the present
invention can be directly molded together with an ABS
25 resin, and the molded product has excellent chemical
resistance, heat resistance and impact resistance, and

yet it is excellent in the moldability without
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15 Tabl e 5, if a thernoplastic resin conposition departing fromthe
range of the present invention, is enployed, it i's | PRRSHER

obtain a nol ded product having such excel l ent properti eZSZ"E%%LHA%Q%%EENAs
described in the foregoing, a nolded product 20 obtained! m nol di ng t he

b
t hernopl astic resin conposition of the present inve f Jmmu”'”ms

resin, is excellent I n chem cal rest Ance and heat 'r
Especi al | y, the thernoplastic resin conposition of the present

i nvention can Qﬁegéff€f+ iﬂ?lgﬁgi6@9ﬁ§93§e¥£igsa@fﬁ€§§ é?%erﬁﬁﬁnreéfg.the

nol ded product has excelle em ca resi stance, heat resistance and

i npact resi st ang@gofding to ¥@é diréét WMELLRGloE NehbeprELERbI {hjanki bhoUL
- 37 - deteriorating various properties of the base ABS resin.

According to thsydehi®eding! eheadbDénd hrapiesent thavepécdfic thermyplieeptng
the blend ratio of the specific thernoplastic resin conposition and a
base ABS resin oesimidtonposi bhbor and a clhase CABS r eas ki adescr hiped t €ol, hatei s
possible to obtain a nol ded product having the desired chem cal
resistance 5 chemicakdresispagcenimpartedponitobs pessihie dee cobbbrimiag
the properties of_ the base ABS resin. Further, it is t her eby possible
to enpl oy such BALERIRFPILFE yhaving | ehe depirediehemicalyiFeeistmre®ng, and

the value for industrial cation,is signifjcant, as a npterjal for
aut omobi | e 1TE§¥§?3' d

oI RUIPFE G4 G 6. r 9 SR 1et S5l Sdefetiorabing
appl i ances, heaéﬁélgp}ggégg{rggtosf é%é C!;]a?sneu&fgszi'éfin. Further, it is
thereby possible to employ such an economically excellent
10 method as direct molding, and the value for industrial
application is significant as a material for automobile
parts, electric or electronic parts, parts of office
appliances, heating instruments, kitchen.utensils,

refrigerator parts, bathtub parts, shower instrument

15 parts, water cleaning parts or toilet seat parts.
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réfrigerator parts, bathtub parts, 1"f“ﬁ"l""ﬂ”lm1ﬁm 15 parts, water
cleanlng parts or toilet seat part

38 - CLAI V5: 1. A therhogl asti € r&sih compasidETMnsBsEEN | Si ng
fron13 to 50 parts by wei ght of component (A) mhIChREBLmCED

mal ei m de copol yner conprising from40 to 80 w % of
aromatic vinyl nononmer, at nost 20 wt % - 38 < excl udlwﬁ m Si dues
of an unsaturated di carboxylic acid anhydride t 10

wt % and $an 60 wt % of residues of an unsaturated
di carboxylic ac |n1de derivative and fromO to 20 wt% 10 of residues of

- a vinyl mononery copzszlm@fméﬁt)éstteef@uihhcomposxtiéﬂnwmtapléﬂneafteémbx
wei ght of conponent (B) which is a vi nyl copol ynmer conprising from 60

~to 80 wt % of reas dBEsparts bpfweight cHfit compomeht NnpRpNEiich rben 20 to 40 wt %
- of resi dues of a vinyl cyanide nmononer and fromO to 20 wt% 15 of
resi dues of a maleimidenerpelpey neonpabsng hEremi 40, to 80 wisomE3 to 50
parts by wei ght of conponent (C) which is a graft copol ymer obt ai ned
by graft poSyn‘eerSzJidt-gBS rofn 8% alzpmatlc ehphruenene ne ahtmest a2 donbher
mxuuecmmnsum 0O to 80 wt % of an aromatic vinyl nononer,
from 20 to 40 E‘CW‘%’& %%h&lo%y%ﬁﬁb@l%rﬁyﬁén ArE3tEratedo 30 wt%of a

UL TENOTer CPPOLMIEL PR S DL A S SIAOLES S0 Porae 0 BRLA S
than 56 parts Q@ggﬂéﬁgncgo wts of residues of an unsaturated

dicarboxylic acid imide derivative and from 0 to 20 wt%

10 of residues of a vinyl monomer copolymerizable therewith;
from 0 to 50 parts by weight of component (B) which is a
vinyl copolymer comprising from 60 to 80 wt% of residues
of an aromatic vinyl monomer, from 20 to 40 wts of
residues of a vinyl cyanide monomer and from 0 to 20 wty

15 of residues of a vinyl monomer copolymerizable therewith;
from 3 to 50 parts by weight of component (C) which is a
graft copolymer obtained by graft polymerizing from 35 to
65 parts by weight of a monomer mixture comprising from
50 to 80 wts of an aromatic vinyl monomer, from 20 to 40

20 wts of a vinyl cyanide monomer and from 0 to 30 wtg of a
vinyl monomer copolymerizable therewith, to f£rom 35 to 65
parts by weight of a rubbery polymer; more than 20 parts
by weight and.not more than 56 parts by weight of
component (D) which is a polyamide resin; and more than

25 12 parts by weight and not more than 40 parts by weight
of component (E) which is an elastomer copolymer of

ethylene—-a—olefin containing at most 5 wt% (excluding 0
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an el astoner copol ynmer of ethylene [err] of’efin con BRENt 5
wt % (excluding O

REPLACEMENT SHEET LM&MFEI w %
of residues of an unsaturated dicarboxyki 89aeid J”H‘H"I

resi dues of an unsaturated dicarboxylic aci d anhydri de nononer;

- provided that (e, @y éﬁfldues o £ YR U turated Aildardckylt RAsid by

wei ght; said 5 thernDp astic resin conposition having a nelt flow rate

(MFR) of from Gdnon} Hnl)Ydd HdSddls B1D[AT risatuiate |diathrboxylid 10
kg. 2. The thernopl astic resin conposition according to Claim

1, wherein the agdi@kinhydid ide morwmennegrvii)ded thek thenpotalt D) is
(E)/(E» = 30/ 70 to 50/50. 3. The thernopl astic resin conposition
~according to compdfexita A2 @y (B dis |Js(lqgm3%hsecb}?bwqj{§§1ﬂ;mmd ly melt
m xi ng a conposition conprising conponents (D) and (E) and addi ng
conponent s §A) thezmopiastdc tesia conpasidion Daving eimpkt Gkaw Hte

ts (A d (0 to ts (D
[AS(B) (O] /| (FRIERE £3589 45 to 40 &/ BoAgtes 2ty 262°Ch RN 411929 esin

conponent (D) which is a pol yanide [/I ulljﬁnnnﬂnﬂll han 25 12 parts by
wei ght and not nore than 40 parts b nﬁﬁ%éﬁﬁﬁﬁ which is

nol ded product iy ed by supplying to and nol ding by a nol di ng
machi ne, from t 50 wt % of the thernoplastic resin conposition as
def i ned ' O Ayl enrnflpPas A 14O oot Mo e SHUARS to

resin.
Claim 1, wherein the weight ratio of component (E) to

10 component (D) is (E)/(D) = 30/70 to 50/503
3. The thermoplastic resin composition according to
Claim 1 or 2, which is prepared by preliminarily melt
mixing a composition comprising components (D) and (E),
and adding components (A), (B) and (C) thereto so that
15 the weight ratio of components (A), (B) and (C) to
components (D) and (E) is [(RA)+(B)+(C)1/[(D)+(E)] = 60/40
to 20/80.
4. A thermoplastic resin molded product obtained by
supplying to and moldiﬁg by a molding machine, from 10 to
20 50 wt$ of the thermoplastic resin composition as defined
in Claim 1, 2 or 3, and from 50 to 90 wts of an ABS
resin.
5. A thermoplastic resin molded preduct obtained by
supplying to and moldiné by an injection molding machine,
25 from 10 to 50 wt% of the thermoplastic resin composition
as defined in Claim 1, 2 or 3, and from 50 to 90 wt% of

an ABS resin.
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5. A thernopl astic resin nol ded p supplying to and
nol di ng by an injection nolding, ngummllﬂmﬁlmﬁﬁm\ 10 to 50 wt % of the
t'her nopl astic resin conposition . * f%Gs definéd i'n Gl SREET HASOBEEN and

from50 to 90 wt % of REPLACER)-

A method for producing a thernoplastic resin nDIded mhlch
conprises sinultaneously supplying to ard40 - Egﬂggg%gﬂm‘\
machine, from10 to 50 w % of the thernDpIastl np05|t|on as

defined in C aign 1A?metl"§od0€% @6&;15 a‘SOtﬁ&r@n&g?ﬁs/epé Pl DB B3ed -

7. A nmethod for produ0|ng a StIT resin product, which

conpri ses si mulgrgmats) Wrﬁ.l&l{ﬂdﬁrﬁﬂ:iéésifﬂmultaﬂ'é&ﬁm SVppiyiny s i
nol di ng machine, from 10 to 50 - W% of the thernoplastic resin

conposi tion as miefdimer by a Kbldimg rmalchﬁleo,r £ omd ferB Gt D tido of an
ABS estn thermoplastic resin composition as defined in Claim 1, 2
5 or 3, and from 50 to 90 wty of an ABS resih.
7. A method for producing a thermoplastic resin molded
product, which comprises simultaneously supplying to and
molding by an injection molding machine, from 10 to 50

wtg of the-thermoplastic resin composition as defined in

10 Claim 1, 2 or 3, and from 50 to 90 wt$ of an ABS resin.
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