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On account of their excellence in a variety of characteristics such as

i npact resistance and fabricability, rubber-nodified styrenic resins (HPS) ~—

are used extensively in electrical, electronic, office and comunication
equi pnent. In recent years, there is a tendency to omt coating of the
surface of nolded articles fromthe viewpoint of nore efficient recycling
of molding materials and this igap greeatpd g sty ong penmand for i nprovenent
of surface characteristics such as appearance and scratch resistance.

The i npact resistance of H PS is obtained by dispersing particles of
Tubbery polyners in styrenic resins. The rubber particles, however, are
responsi bl e Tidlleosd %héoInvieheigmeven surface of nol ded articles but also for
| ower ed gIoS§“§ﬁﬂ‘§ET§TEﬁ‘T§§T3tance and thus disqualify H PS for
application to end uses requiring good surface appearance and scratch

resi stance. A nunber of nethods, for exanple, size reduction of rubber
particles and Rﬁbﬁérglno@iffilédrSl!yQ'bﬁi@'Ré§u§“%hb¢§llﬂib§§‘ have been proposed to
i nprove the aforenentioned surface characteristics of articles nolded from
H PS. These net hods, however, do not produce a good bal ance of i npact

resi st ance, rigidity and surface appearance and, in addition, present a
critical problegd ¢f Teohsdgeptal difficulty in inparting scratch resistance
to the surface of nolded articles. On the other hand, addition of

| ubricants such as pol ysil oxanes for -

This invention relates to rubbef—modified'styrenic resin compositions
fornulated by mixing rubber-modified styrenic resins containing rubbery
polymers as dispersed particles and rubbery polymer-free styrene-(meth)
acrylafe ester copolymerresins at a specified ratio and,.mbre
particularly,'to rubber-modified styrénic resin compositions of
excellent surféce appearance and scratch resistance with a good balance

of impact resistance and rigidity.

Background Technology -

On account of their excellence in a variety of characteristics éuch
as impact resistance and fabricability, rubber—modified styrenic resins
(HIPS) are used extensively in~elecfrical,'ele¢tfonic, office and
. communication equibment” In recenf-years, there is a tendency to omit
coating of the surface of molded articles from the viewpoint of more:
efficient recycling of molding materials and this has created a strong
demand for improvement of surface characteristics such as appearance.

and scratch resistance.



I mproving the slipperiness of the surface has been proposed as a neans for
i nproving the scratch resistance of the surface of nolded articles. This
met hod is not always sufficiently effective for inproving the scratch

resi stance and the additives thereby incorporated tend to produce poor
surface appearance and stain nolds. -Conpoundi ng scratch- resistant
materials such as nmethacrylic resins with ABS resins is also known as a
means to inprove simultaneously inpact resistance, surface appearance and

seraLh vest Stope apTe cheriante PS5 bOREpRl HP b pe iRk harmEKgl o
6-.25507 (19?@bél‘ysﬁb srlﬁ'%%rer{‘i‘bdkééﬁfé. S’i‘lYaf Sibber gxgi'f‘i&l%Poﬁdﬁe!vﬁP,s are

(rubber-reinforcéd nethacrylate- styrene copol yner reésin conmposltions)

contai ni ng RORGSY bEs GipitOFRL faF dleS BREVE sRAfddeChE o B %R%Ké?'bﬁtoi S0

styreni c .nononer.s and (et acrylate nononers as continuous phase an

showi ng excep} effwedBRCH AAC End Nt rat BR' reist 2hke %@agmserdiﬁ ﬁ&ﬁ-f.mig§ for

nmet hod, however, necesSitates copolynerization o arge quanti'ty

(et h) acryl ghg1 [QNGOR' Bo fedld ﬁk@§iﬁéhﬁpf%#QWQBBHE§H¥Thc9fa ﬂyirﬁﬂééfﬁﬂﬂ'fcra ch
I I'Ty leads to

characteristics, 1n particular, scratch resistance and eventua
deteriorati?gsﬂhahagricability. In order to maintain the fabricability, it
becones necessary to.control the glass transition tenperature of the matrix
phase and, in turn, it becones necessary to additionally copolynerize

A number of methods, for_example,.size reductioﬁ of'rubber particles -
and cohtrol of particle size distribution, have been proposed to improve
the aforementioned surface ch#racteristics of articles molded from_HIPS.
These methods, however, do not produce a good balance of impact
resistance, rigidity ﬁnd surface appearance ahd, in addition, present a
critical problem of fundamental difficulty iﬁ imbarting-sbrﬁtch

resistance to the surface of molded articles.

On fhe other hand, addition of lubricants such as polysiloxanes for
improving the slipperiness of the su;face has been proposed as a means
fof improving the scratch resistance of the surface of molded articles.
This method is not always sufficiently effective for improving the
scratch resistance and the additives thereb&-incorpofated'tend'to '
produce poor‘surface_appearancé'and stain mOlds..Compounding scratch—
resistant materials-éuch.as methacrylic resins with ABS;resiné is_algo
known as a medns to.impfové simul taneously impact.resistance, surface

'appearance and scratch resistance._The resulting formulations, hdwever,;

suffer marked deterioration of fﬁbfféaﬁilitm




butyl- acryl ate. ‘The overall result is |owered heat resistance, narrower

| atitude in practlcal use of nolded articles and higher cost.-In an attenpt.
to solve these problens, Japan Kokal Tokkyo Koho No. Hei 6-157863 (1994)

di scl oses a nmet hod whi ch conprises ‘m xing the aforenenti oned
rubber -rei nforced nethacryl at e-styrene copol yner resins and H PS at a
specified ratio and utilizing the mxture. This method, however, is not
very effective for inproving the scratch resi stance and nanlfest|ng hi gh

rigidity becatmahh!@ombtrakxy&'mtoonsr SHE¥ 6-9550%" CEIH49S d PS¢ fdseseFubBes-he
met'hacryl at e-styrene copol yner resins. As.described above, there is a

denmand for mi@h@@r@crytreﬁfc rﬁeabﬁrcomgmcﬁﬁ. SrybeH-¢ el REJrted ORPRICEY Pie-M t h

good fabricability and - 3- surface characteristics such as appearance

and scrat cmﬂy?%hét@ga@y.md rasiti tomped 1 01 o) Ncon taPPThgd lFHEGS efad toherd as

resi stance and ri ity. The present iInventors have conducted extensive

studies to d‘ﬁ»‘bter%ﬂhpﬁrﬁ%@dana%b”ﬁblty'ﬂﬂ&'st oe ﬂﬁe‘h%nhbﬂmsora%' Eiist AN

be sol ved by m xi ng specified rubber-nodified styrenic resins and

r ubber -  r e, &¥ly¥ 5 60 GronBREFY a8CEN tAnBo®S tpiase ORI %ﬂ@ﬁufge%ké’@ll%htaalﬁd%?hﬁé@d
rati o and conpleted this invention. Accordingly, an object of this

invention igd @tREPWuF#Rate i ractexdisttii gg SFtMrseﬁéﬂlddeShéwmrFPOﬁééés@%aPés

good fabricability wth excellent surface characteristics such a _

appearance éUﬁ%l?ﬁé?lEitlon of a large quantity of (meth)acrylate monomers for
sufficient lmprovement of the surface characterlstlcs, in particular,
scratch,rEsistance and eventually leads to deterioration of
fabricability. In order to maintain the fabricability, it becomes
necessary to control the glass transition temperature of the matrix
phaSe and; in turn, it becomes necéssary to additionally copolymerize

butyl acrylate. The overall result is lowered heat resistance, narrower

latitude in practical use of molded articles and higher cost.

In an attempt to solve these problems, Japan Kokai Tokkyo Koho No.

Hei 6-157863 (1994) discloses a,method-which comprises mixing the
aforementioned rubber-reinforced methacrylate—st&rene copolymer resins
and HIPS at a specified ratio and utilizing the mixture. This method,
however, is ﬂot'very effective for improving the scratch resistance and
~manifesting high rigidity becausé-the rubbery elastomers are dispersed

as particles in the methacrylate-styrene copolymer resins.

As described above, there is'a demand for development of rubber—

modlfled styrenlc resnn compos1t10ns with good fabrlcablllty and




resi stance and high inpact resistance and rigidity. Disclosure of the

| nvention This invention relates to rubber-nodified styrenic resin
conposi ti ons conprising 90 to 30% by wei ght of rubber-nodified styrenic
"resins (A containing rubbery polyners in a dispersed state with an average
particle diameter of 0.3 to 2.0 [err]mand ‘10 to 70% by wei ght of styrene-

(meth)acryl giefase! ehastier Y§Ercs’ 9athsas Bppeafiftice! Bnd Nwra®oh Ssigtance and
(meth)acrylate ester units is 5 to 50% by wei ght and.-the tol uene-

i nsol ubl es g 84w ol 1§ th¥h Sovd bmmbbﬁrm@@erpcr@snéta(n%bmmigm t¥Y) are
present at a ratio (X/'Y) in the range from1l to 3.5. Rubber-nodi .
styrenic resinconposition of this invention mAII be - described in detai
bel ow. Rubber-nodified styrenic resins (A) constituting rubber-nodified

styrenic resi mmheopiesent i idven first have Icammeaneﬁreasm %tﬁ@lfésbfo RReY "Richza N9
styrenic nononers in the presence of rubbery polymers while

styrene- (megongad, Y FGi €ha ErtheoppdoEiRat i @fdd proFemdr €aw WeasoPkd¥y mixing
copol yneri zing styrenic mononmers and (neth)acrylate ester nononers. The

styreni ¢ nDgeEETSed Tubbés-modVERd §?ﬁemé U i fi$ Yn@NEubbRr-f rRt bWr%hur@rewnd
p-nmethyl styrene and styrene is used advantageously on account of its |ow

price. ThesgcsflatentstefOssym e MesPRs Wied Spardlfvedradso and somjletod thie
kinds or nore. The (meth)acrylate ester nononers in this invention include

methyl ... invention.

Accordingly, an object of this invention is to provide rubber-
‘modified styrenic resin compositions of good fabricability with
excellent surface characteristics such as appearance and scratch

resistance and high impact resistance and rigidity.

Disclosure of the Invention

- This invention relates to rubber-modified styrenic resin'compositions
compfising 90 to 30% by weight of rubber-modified styrenic.resins w
containing rubbery polymers in a dispersed state with an average

'particle'diameter of 0.3 t0 2.0 um and 10_to T70% by weight of stxrene—
(meth)acrylate ester copolymer resins (B), wherein the content of
(meth)acr&late ester units is 5 td_SO%Qby'weight and._the toluene-
insolubles (¥ by weight: X) and the rhbber.componént (% by ﬁeight: )

are present at a ratio (X/Y) in the range from 1.2 to 3.5.

Rubber-modified styrenic resin. composition of this invention will be



nmet hacryl ate, ethyl nethacrylate, nethyl acrylate and ethyl acrylate and
met hyl nmethacrylate is used advant ageously for ease of control of its

pol ymeri zation and for its effectiveness for inproving scratch resistance
and rigidity. They are used either singly or as a m xture of two kinds or
nore. Rubbery polyners to be dispersed as particles in rubber-nodified
styrenic regefigribéd iaf debdisd bav@wnti on may be any substance which exhibits
rubbery properties at normal tenperature; for exanple, polybutadiene,
styrene-but adi ene copol yners, styrene-butadi ene bl ock copol yners,

hydr ogenated (or partially hydrogenated) pol ybutadi ene, hydrogenated (or

partially hydrpgstat-aeXisiyd egrievi adr@yiasc (APl goreytd tut bag rubbedrngeifitedd
(or partially hydrogenated) styrene-butadi ene bl ock copol yners,

et hyl ene- pr gpylreng cc eRe!iimeionp odtityloare ofr apyiseriaventdon agat @b tdiierd by
terpol ymers, isoprene polyners and styrene-isoprene copolyners. In

rubber - modi ;pb@ﬂne‘i'tiﬂ@%t?ﬁﬁiifc RENOMEss tiinobise fresdrice ohwabbeon pot ymersawtiid eof
rubber-nodified styrenic polyners (A to styrene-(neth)acrylate ester

copol yner rgsiypgnéBImétittadry labesent é0 doponyhat er epimzoBDi ane of taioed by
fabricability wth a good bal ance of surface characteristics such as

appear ance %7090 Eﬁrfe@liz‘mg" %?e?ﬁérﬂfacﬁqndmwﬁcdndf ‘éﬁéﬂt)ancﬂaatredesi(gi abhomexnd, in
consequence, It is necessary to mx the A conponent in the range

The styrenic monomers in this invention include styrene, a -

methylstyrene and p-methylstyrene and styrene is used advantageously on

account of its low price. These styrenic monomers may be used singly or

as a mixture of two kinds or more.

The (meth)acrylate ester monomers in this invention include methyl
methacrylate, ethyl methacrylate, methyl acrylate and ethyl acrylate and
methyl methacrylate is used advantageously for ease of control of its
polymerization and for its effectiveness for improving scratch
resistance and rigidity. They are used either singly or as a mixture of

two kinds or more.

Rubbery polymers to be dispersed as particles in rubber-modified
styrenic resins (A) of this invention may be any substance which
exhibits rubbery properties at normal temperature; for example,
polybutadiene, styrene-butadiene copolymers, styrene-butadiene block
copolymers, hydrogenated (or partially hydrogenated) polybutadiene,

hydrogenated (or partially hydrogenated) styrene-butadiene copolymers,



from90 to 30% by weight and the B conponent in the range from 10 to 70% by
weight. It is particularly desirable to mx the A conponent in the range
from75 to 40% by wei ght and the B conponent in the range from25 to 60% by
wei ght. Conpositions with nore than 90% by wei ght of the A conponent
deteriorate not only in rigidity such as flexural nodulus but also in

surface appagdaogenated sComipalt tiesil $t RPGEo gL e Qltheenbapgta FEMOY IloickNS
with less than 30% by wei ght of the A conponent |ack sufficient i|npact

resi stance gogodhmerppoethabenheaprdpyend ncodolyaib s, @hy 1e@8PeFoby PBR e Of
this invention, the dispersed particles of rubbery polyners originating in

r ubber - modi theoh Biggtedidienesierdol Merdl €j §(ﬁﬂ'éhéeﬁbltyﬁnehﬁ\éﬁldaﬁt%@agﬁprene
particle dianmeter in the range fromO0.3 to 2.0[err] m preferably fromO0.4

to 1.5 [errkopokymdrsore preferably fromO. 4 to 0.9[err] m An average
particle dianmeter of less than 0.3 gmyields insufficient inpact resistance
whil e one in excess of 2.0 -6- [err] m causes marked deterioration of
surface appearance such as gl oss. The average particle dianeter here is

determ ned as Imlrubber-nadt £id §peingeredinepaipdd it [ bESIHIS le{vé?ﬁbeh’mthe
tetroxide staining and ultrathin sectioning is photographed in 10, 000

i Sper sed 1 ubber part) ol e e measir ol ol T he oty ou retr oA IgReATate e

aver age par estére copahmiesr resimal(BYlmisedb®ychioben f ) Ifovnits teaEapo@9tions of
good fabricability with i good balance of surface characteristics such
as appearance and scratch resistance, impact resistance and rigidity
and, in consequence, it is necessary to mix the A component in the range
from 90 to 30% by weight and the B component in the range from 10 to
70% by weight. It is particularly desirable to mix the A component in
the range from 75 to 40% by weight and the B component in the range from
25 to 60% by weight. Compositions with more than 90% by weight of the A
component deteriorate not only in rigidity such as flexural modulus but
also in surface appearance and scratch resistance. On the other hand,

compositions with less than 30% by weight of the A component lack

sufficient impact resistance and show poor fabricability.

In styrenic resin compositions of this invention, the dispersed
particles of rubbery polymers originating in rubber-modified styrenic
resins (A) are required to have an average particle diameter in the
range from 0.3 to 2. 0um, preferably from 0.4 to 1.5 um, and m;re
preferably from 0.4 to 0.9um. An average particle diameter of less than

0.3um yields insufficient impact resistance while one in excess of 2.0



Average particle dianmeter = [err] ni Di[err]/[err] ni Di[err] wherein ni
desi gnates the nunber of rubbery polynmer particles with a particle dianeter
of DO . In rubber-nodified styrenic resin conpositions of this invention,
the quantity of (neth)acrylate ester units nust be in the range from5 to
50% by wei ght, preferably fromb5 to 30% by weight, in order to keep both

scratch resjgt és{lf%%sarﬁﬂ'k'éﬂgdéi'etr}’?raattlﬁﬁ §§PF&%'E' Epde%‘f@hee E'i]@h ST 2L6H,

resi stance does not inprove sufficiently with |ess than 5% by wei ght of
(meth)acrylate ester units while the fabricability deteriorates with nore
than 50% by weight. In order to obtain a satisfactory bal ance of properties

in respect tOTHboﬁ%raQ@Rﬁ%lEFﬁs'dﬁhﬂé‘F& fefe rl'sgkigtér&m&@ﬁoiéjlffﬁmévﬂs T Ri Best
invention, the toluene-insolubles (%by weight: X) and the rubber conponent

(% by vei ght ec\f)meqprptr%'pra%d' ffrto*ﬂ.e r@%%h@ BgﬁegmhmmﬂétﬁsﬂidéOs b@upr@ggemd at
aratio (X In the range from1l preferably from1l1l.2 to

nore preferglpgthi PDRfdd gS16! Gha@Rl B1 6O d8Sby /
mar kedl y V\hlglﬁrt he l??t?]cota(()h% ?ss Rpgggkt han d1 ' aﬁd@?ﬁe a(rélﬁgl ddl:t yl repr%saennt ed

by 1 exurale rmdubysn Guse8pes ﬁﬂ?@ﬂhﬁeﬂ@@ﬂﬁtheooetépIﬁﬁﬁYh1§ﬁﬁ%Qﬂsr§b§Era

satisfactory balance of properties cannot be obt ai ned when the ratio is
outsi de thepsigeil ks efs nfaGRredabf 67! @1 ¥c PAORNAICHEgPhpBCAlC Rhk sy St ce

and i npact resistance in
particle diameter is calculated by the following equation;
Average particle diameter = =n; D:*/Zn; D.?
wherein n; designates the number of rubbery polymer particles with a

particle diameter of D, .

In rubber-modified styrenic resin compositions of this invention, the
quantity of (meth)acrylate ester units must be in the range from 5 to
50% by weight, preferably from 5 to 30% by weight, in order to keep
both scratch resistance and rigidity at an acceptable level. The
scratch resistance does not improve sufficiently with less than 5% by
weight of (meth)acrylate ester units while the fabricability

deteriorates with more than 50% by weight.

In order to obtain a satisfactory balance of properties in respect to
gloss, impact resistance and rigidity according to this invention, the
toluene-insolubles (¥ by weight: X) and the rubber component (% by
weight: Y) contained in the resin compositions need to be present at a
ratio (X/Y) in the range from 1.2 to 3.5, preferably from 1.2 to 3.0,

more preferably from 1.2 to 2.5. The impact resistance deteriorates



rubber-nodified styrenic resin conpositions of this invention requires that
styrenic polyners (C) constituting the continuous phase of rubber- nodified
styrenic resins (A on the one hand and styrene-(neth)acrylate ester
copolynmer resins (B) on the other are dispersed in a sem - conpatible
state. The conpatibility of the two phases can be tested easily by a known

procedure, ma@ke@tfNRhen Ple Sial iy NK /A )SASCIIFRR TRLACT] Zeayd byhd WorsitdER y
staining with osm um oxi de and rut heni um oxi de and observi ng the speci nen

by a transireppesynhtetesy riagxatalr No¢PNS Héoread¥eiaply. whien Thematid. (/YD
Schei nbei mand P. R Couchman, Macronol ecul es, 16, 589 (1983)]. The average

length of ftekeebds €3.15ace beiwgaotde bahasee aff tpirepaF OieamMeBhACNSE §b V4 AT¥dC
polymers (C) and that of styrene-(neth)acrylate ester copol yner resins (B)

in said rewhdn CrRPeSt iid RSoutsidy ehergelcyf Ped rhegd.] mor nore, nore
preferably 3.Jerr] mor nore, per 1 square [err]m An average |ength of
I nterface shorter than 2.5 [err] m does not nmake the two phases
sufficiently conpatible and results in marked deterioration of inpact

resistance. AggirsdaoriyobdAngingdeenédranch itesii StaiceondPlimpdct ag¢l sQaREd iho
0. 5% by wei ght of polysiloxanes with a surface tension at 25[err]C of 25

dynes/ cm orrybbes-mofdi €f € ahkkyenli?: Pesih 23mPosiirions con s einveat PirrlRleluilisd to
21.5 -8- dynes/cm and/or 0.001 to 0.5% by wei ght of fluorine conmpounds

wWith a surfthge $tgmrenhdn pall ymérsl €C) Icondti &t idynEf eoh Pinubes Spiiage td¥e rubber-
rubber - nodi fi ed
modified styrenic resins (A) on the one hand and styrene-(meth)acrylate
ester copolymer resins (B) on the other are dispersed in a semi-
compatible state. The compatibility of the two phases can be tested
easily by a known procedure, for example, by staining a specimen
selectively by two-step staining with osmium oxide and ruthenium oxide
and observing the specimen by a transmission electron microscope [for
example, J. §. Trent, J. I. Scheinbeim and P. R. Couchman,
Macromolecules, 16, 589 (1983)]. The average length of the interface
between the phase of the aforementioned styrenic polymers (C) and that
of styrene-(meth)acrylate ester copolymer resins (B) in said resin
compositions is preferably 2.5 um or more, more preferably 3.0um or
more, per 1 square um. An average length of interface shorter than 2.5
um does not make the two phases sufficiently compatible and results in
marked deterioration of impact resistance.
According to this invention, it is allowable to add 0.005 to 0.5% by
weight of polysiloxanes with a surface tension at 25°C of 25 dynes/cm or

less, preferably 19.0 to 22.0 dynes/cm, more preferably 19.8 to 21.5



styrenic resin conpositions. Addition of such polysiloxanes and fluorine
conpounds helps to attain a further inproved bal ance of surface appearance,
i npact resistance and rigidity. In particular, polysiloxanes with a surface
tension in the preferable range of 19.0 to 22.0 dynes/cmor in the nore
preferable range of 19.8 to 21.5 dynes/cmat 25 [err]C exhibit optimal

di spersi ongyfed s, Nend/yt DI GEUGD 6. IPBCHe PEH QY F OioriWBr COMp¥AnE B ewi thPact
resi stance. Polysiloxanes of this kind are those showing a viscosity of 10

to 1,000 cgpffsdeokessian 2b[2 FQ Gf B0t BPMEHY cRCoSNRSLT i 6 theskubbet-Ad iifs ed
|nposed on the viscosity, and containing a repeating structural unit

represent eqdthyehe SEHBE &opdisTilianker Ahd\l\/ﬂ%@' &f Red Ipo Wtsqnbkanakeaﬁh and
Rlerr] designate organic groups such as alkyl, phenyl and aralkyl.

Pol ysi | oxanggopsgé Ut o gunds %‘ae'lﬁyeﬂ&'@ﬂt@ﬁﬁ £7aiFhieki efpBved balance of
di et hyl pol ysi | oxanes, net hyl phenyl pol ysi |l oxanes and net hyl et hyl pol ysi

xanes and Gieyaéé appeadaged, heifmp%lclﬁgn/spgta&fceaaﬁuxwﬁmfy tyg ﬁ@m%u%rrmre
According to this invention, the surface characteristics such as -9-

appearance p@[‘fisl%k@ﬂ@w'iﬁ?'askﬁfﬁ%e Eélﬁsl'oﬁpﬁi?tth'éeﬂesf%%’&l% aafkd B¢ 19.@ dbty
wi || be bal anced better when the dispersed particles of
22.0 dynes/cm or in the more preferable range of 19.8 to 21.5 dynes/cm
at 25 °C exhibit optimal dispersion in resins and produce a marked

effect for improving the impact resistance.

Polysiloxanes of this kind are those showing a viscosity of 10 to
1,000 centistokes at 25°C, although no specific restriction is imposed
on the viscosity, and containing a repeating structural unit represented

by the general formula

ﬁn ﬁa
Re Rs

wherein Ri, R:, Rs and R4 designate organic groups such as alkyl, phenyl

and aralkyl.

Polysiloxanes useful for this invention are exemplified by
dimethylpolysiloxanes, methylphenylpolysiloxanes and methylethylpolysilo
xanes and they are used either singly or as a mixture of two kinds or

more,

According to this invention, the surface characteristics such as



rubbery polyners originating in the A conponent show an average particle
dianeter in the range fromO0.4 to 0.9 [err]mand, norphologically, the
proportion of dispersed particles of a salam-like structure is 80% or nore
of the total dispersed rubbery polynmer particles and the nunber of

di spersed particles each occluding 20 or |less styrenic polyner particles is

70% or ”Drﬁrﬁéahm:é Qndl sRealeh PésPiRiEedRanhpet eSredhet dlicep@naedhe
particles of a salam-like structure here refer to the di spersed rubbery

pol ymer pakfg¢lesy el ofe WailafAceachetlesr vtitn e df‘t%?é?@e@ PO HiBles of
particles. The occluded styrenic polymer particles refer to those which are

occl uded i pyblia dp@l@ﬁéﬁﬁ(brﬁyhﬁ&ﬁﬁgpm m@rA RompdneheSshRdaiRIe i Pa st e
(that is, 0.03 {err]n1|n actual size) nore in short dianmeter 1 n an

el ectron mi¢am@f@Ph nofthd Oy Lo bl@ataqn%@in ahe, uhdrpronoRi e£rty, Orth‘éf a
rubber-nodi fied styrenic rubber conposition. The proportion of the rubbery

pol ymers oprghdratibRchfl Ai§péxaeid- fRO il ed G ¥r eDldhnireskeStetdrd is 80% or
rubber-nodified styrenic resin conpositions of this invention is not

restrictedpppe Ty thPaoki] el sPRAORY r@lﬁlﬁbrg pé Byme¥ eprtall ¥s iaRdt (e hames brom 2
to 20% by weight, nore preferably from3 to 15%by weight, to produce high

| npact residsspaeged Rybpeic g éaell 6¢yT@di g rEPI g CONPPS JﬁmﬁcOfpotU?'m%r
i nvention are prepared as follows. -10- Rubber - nodi fied styrenic resins

(A) contai pangidlepbier YOPUryiBFéS odSthe total number of dispersed particles.

The dispersed particles of a salami-like structure here refer to the
dispersed rubbery polymer particles each of which occludes 2 or more
styrenic polymer particles. The occluded styrenic polymer particles
refer to those which are occluded in the dispersed rubbery polymer
particles and measure 0.3 mm (that is, 0.03 um in actual size) or more
in short diameter in an electron micrograph of 10,000 magnifications of

the ultrathin section of a rubber-modified styrenic rubber composition,

The proportion of the rubbery polymers originating in rubber-modified
styrenic resins (A) in rubber-modified styrenic resin compositions of
this invention is not restricted in any specified manner and it is
preferably in the range from 2 to 20% by weight, more preferably from 3
to 15% by weight, to produce high impact resistance.

Rubber-modified styrenic resin compositions of this invention are

prepared as follows.



di spersed particles are prepared by a nmethod such as rubbery pol yners are
dissolved in a raw material solution consisting of either styrenic nononers
or, as needed, a mxture of styrenic nononers, a polynerization solvent and
a polynerization initiator and the resulting feedstock is polynerized in an
agitated reactor in the presence or absence of a common radical catalyst.

The pol ymeri zatubbBr+RyaI€" 88 USt§ riefi | €1&eR s NE) IcOnEONSINGCE abbery 9b1 fkedsf how
of rubber-nodified styrenic resins, productivity and the heat-renoving

capacity ofdidyerseaciarticlbs f1ar br@me@ Byei Qe t@bd reuvheny ﬂﬂibﬁéﬁgrpﬁolymers
di spersed in rubber-nodified styrenic resins (A) is controlled met hod

such as by gentdigkobiedt Mg #RrAGdndferadl t&fliu@non "Ho'fn§isﬁ(?lfépbﬁtél(mepfsttyﬁ*@nlc
pol ymeri zation, the reaction mxture is devolatilized under vacuumto

renove the gpheaetrad omnoser feeldedl, sal ignk t ahd hte dijee A Pcyn6hdmers, a
rubber-nodified styrenic resins (A) Rubbery pol yner-free

styr ene- (mepdyaer yiationess@en € udd ¥ fylyherizasioMW)imtid fursahdvpet O1ER
prepared by a known nethod. Styrenic nononmers are mxed with (neth)acry ate

ester noNoneEsds tyckoli¥Nps | viir ieRdS oh vetaditadddetled dtoreqas $he YpaiénlcReor
m xture is subjected to suspension polynerization, mass polymerization,

sol ution pojbgericez@ft ia0BoMionReGicalusPERIFsON Thel poBimez aid Rni f'enip'é?aﬁhfés‘i’ﬁ‘ce
or absence of a common radical catal yst batchw se, continuously or by

conmbi nati ondeferafined aMdcoRdePaOLen RHITOERESESIw ANt @b EEalodl £ Ped Ojtytrféﬁnc
pol yneri zation, the reaction mxture is devolatilized under vacuumto

L glm;\rlrgr t P(raegmenacthmnpmi&WSand haespdatepbn@iidgt bepalcii ke dfo tie eledctoRbahy
particle diameter of rubbery polymers dispersed in rubber-modified
styrenic resins (A) is controlled by a method such as by control of the
speed of agitation. After completion of the polymerization, the
reaction mixture is devolatilized under vacuum to remove the unreacted

monomers, the solvent and the like to yield rubber-modified styrenic

resins (A).

Rubbery polymer-free styrene-(meth)acrylate ester copolymer resins
(B) of this invention can be prepared by a known method. Styrenic
monomers are mixed with (meth)acrylate ester monomers, a polymerization
solvent is added if necessary and the mixture is subjected to suspension
polymerization, mass polymerization, solution polymerization or mass-
suspension polymerization in the presence or absence of a common radical
catalyst batchwise, continuously or by a combination of batch and
continuous processes. After completion of the polymerization, the
reaction mixture is devolatilized under vacuum to remove the unreacted

monomers, the solvent and the like to yield rubbery polymer-free



styrene-(nmeth)acryl ate ester copolyner resins (B). The rubber-nodified
styrenic resins (A and the styrene-(neth) acrylate ester copol yner resins
(B) thus prepared are mxed at a specified ratio. There is no specific
restriction on the mxing process and a known process is used; for exanple,
one process nelts and blends the two resins in an extruder and anot her

process bl e@?ﬁeﬂ@'—(nﬁitﬁ)%&rﬁl'ﬂ%et e2NgopRyhe P! @14ss i(Bya nol di ng machine to

yi el d nol ded products. specl al process nay al so be adopted; one of the
two resins is added to the other, while the other is nelted or dissol ved.
The addition of polysiloxanes and fluorine conpounds to rubber- nodified

styreni c resi nigOMMAYer-a0di Pfed WS reRY8NtE O )b%nﬂa@geaﬁtf¥6héﬂ6%@2hbn

the preparation of the conpositions. For exanple, the additives may b

added to ongcpy| Pl he et k@ pH1 #Elr Br COTMON@N Thiug bPE£PRI S PinilxeQ Gt a
d e added t he

preparation and, in such a case, the additives may _ _ o the
feedstock pepgdifiedirfatifO MHERE! Z2hbOshedi®it Y shPl TR éitltheNn 'tngbxodkess

m dway in the polynerization step or to the granulating step a

conpl etion giq thene@l YFeEeZetiisOfise ,Atfg%d'@%ﬁnﬁ?é,%on%h rm%i@istﬂl(%lec% ARy b_kl%nfl‘éided

to the mxing step of the prepare conponents. Another possibility

is to prepagge st ésiRg! et ém*ﬁ!d@ﬁ'agﬁdihgag B2SpANE s§ L YIeRRL Cpd1get §H O he

rubber-nodified styrenic resins wt concentration of polysiloxanes

and add t heyg@sify m@ﬂltﬂteﬁdk%?E_m%gﬁpﬁé'wc‘hiﬁeaf@ yBeil B :ﬁ’oltziefa“fi%dlﬁ{ts? A
nol di ng machi ne. The rubber-nodified styrenic resin conpositions thus
prepared special process may also be adopted; one of the two resins is added to

the other while the other is melted or dissolved.

The addition of polysiloxanes and fluorine compounds to rubber-
modified styrenic resin compositions of this invention may be made at
any stage in the preparation of the compositions. For example, the
additives may be added to one or both of the A and B components in the
course of their preparation and, in such a case, the additives may be
added to the feedstock prior to its polymerization, to the
polymerization solution midway in the polymerization step or to the
granulating step after completion of the polymerization. Alternatively,
the additives may be added to the mixing step of the prepared A and B
components. Another possibility is to prepare master pellets from
polysiloxanes and styrenic resins or rubber-modified styrenic resins
with a high concentration of polysiloxanes and add the master pellets to

the components A and B in a blender or a molding machine.

The rubber-modified styrenic resin compositions thus prepared



-1 2- according to this invention are applied as they are advantageously
to those end uses where H PS and ABS resins are used widely. It is
possi bl e, as needed, to add to the conpositions a variety of additives
commonly used for HI PS resins, for exanple, antioxidants, heat stabilizers,
i ght stabilizers, flame retardants, nonionic surfactants, anionic

surfact ant gc@dihpbrd aans Sidddndubgl & ab% fed alsghm,rdv fa%tafd@wt%eomijato
salts of higher fatty acids, ethylenebis(fatty acid)am des, and di butyl or

di octyl eStEé§e¢%n&“ﬂ§H§3WN@?eSﬂQPS'&n@CA§§]re§1ﬁ§“Hré"H§éH WQdéqyreFtC1§es'”
conposi tions of this invention are especially suited for injection nolding

material's pogkibhe, add ngb8sd, Mbdgd tthet kd rmpESNt idRs US S ik t QT aﬁ&’?ﬁv@g

because of their excellent surface appear ance and scratch resistance.

articles ”Qbﬂﬁéinfioﬁ@écﬁsf@r PIAPS dd S Fort *é'x%m[gfl‘ée”hh@ﬂoﬂhhmé bﬁfézlﬁr
platability with metals than the conventional H PS and a netal film can be

formed easgiahiwiiérd)i ghgxdResh Mq z8k§,etqhhe e thPearty! f @GH oflf c "RIrfectants,
articles, thereby giving not only a ‘decorative effect but also I ndustrially

usef ul Chaﬂl@ﬁin%' Sirfas 44 Qr afX Ak eearBC AN G @/ par%'f‘?‘?ﬁ r 'hQQher qRttFalids,
thermal, physical or chem cal characteristics). As to the process for

plating w hotdelal 8s FNAThREY fﬁ't@f" 40 ds¢! @@ﬁﬂ%‘n@ﬁﬁs@ﬂa@tﬂynﬂé1(9ramY Ulfhd
deposition may be adopted simlarly to f he plating of articleés nol'ded from

9:3; ?28) ot Befuthl 3Gt ld¢8ct ACEQFetisngf Ll ibhe dnaesdmarlicpddidsMg (el ectrol ess

Rubber-modified styrenic resin compositions of this invention are
especially suited for injection molding materials and the articles
molded therefrom can be used without coating because of their excellent
surface appearance and scratch resistance. The articles molded from
resin compositions of this invention exhibit better platability with
metals than the conventional HIPS and a metal film can be formed easily
with high adhesive strength on the surface of molded articles, thereby
giving not only a decorative effect but also industrially useful
characteristics (for example, mechanical, electrical, optical, thermal,
physical or chemical characteristics). As to the process for plating
with metals, chemical plating (electroless plating) or vacuum deposition
may be adopted similarly to the plating of articles molded from ABS and
other plastics. According to the chemical plating (electroless plating)
process, a molded article is coated uniformly with a metal on its
surface by adding a reducing agent (sodium hypophosphite, sodium
borohydride and so on) to an aqueous solution containing ions of nickel,

cobalt and copper and heating the article in the mixture at 90 to 100°C.



process, a nolded article is coated uniformy with a netal on its surface
by addi ng a reduci ng agent (sodi um hypophosphite, sodium borohydride and so
on) to an aqueous solution containing ions of nickel, cobalt and copper and
heating the article in the mxture at 90 to 100[err]C -1 3- In this

case, It is desirable to roughen the surface chemcally by pretreating with

an etchant basefisorast fUriic AesdrehI @M ragklen AR is@ BYe t (e mMRAPTy by
deposition process is effected readily by heating a netal in a high vacuum

of 10 [err]ptetddn{iarg WinhHanasdcrdh PViax:d b ¥Rl abr vapsEid/ crdemas heol. t he
surface of a nolded article. Preferred Enbodi ment of the Invention This

invention wldtihg t@esnél@@drldbpdet Eiloln Fﬂic@\é/qué l@fféii‘t%ﬂem%llp byx e igg and

conparative exanples, but will not be [imted in any way by these exanpl es

and conpar ahné v @xanvhigth vibeuh Wil Qi NG @y q0t he figst aﬁ@tm%mhgru?e \m%rthﬁty
of properties adopted in the exanples and conparative exanples of this

i nvention. (dporDes elepbsit oantif sdi puret 6f aamgldey Bheic@ay of rubber partlcles
A rubber-nodified styrenic resin conposition is stained with osm um
tetroxide, the stained conmposition is formed into a test speci nen by
ultrathin sectioning, the test specinen is photographed by an el ectron

m cr oscope Pfefkdr&PEmbedimeht CEtt itheSinveRtich, 000 or nore di spersed rubber
particles in the magni fied photograpn are neasured for their particle

This invention will be described in detail below with reference to
examples and comparative examples, but will not be limited in any way by

these examples and comparative examples.

The following are the test methods for a variety of properties

adopted in the examples and comparative examples of this invention.
(1) Determination of diameter and morphology of rubber particles

A rubber-modified styrenic resin composition is stained with osmium
tetroxide, the stained composition is formed into a test specimen by
ultrathin sectioning, the test specimen is photographed by an electron
microscope of 10,000 magnifications, and 1,000 or more dispersed rubber
particles in the magnified photograph are measured for their particle
diameter and @ average particle diameter, @ proportion of rubber
particles of a salami-like structure and @ proportion of dispersed
rubber particles occluding 20 or less styrenic polymer particles

(proportion of particles with 20 or less occluded particles) are



dianeter and [err] average particle dianeter, [err] proportion of rubber
particles of a salam -like structure and [err] proportion of dispersed
rubber particles occluding 20 or |ess styrenic polyner particles
(proportion of particles with 20 or |ess occluded particles) are -1 4-
cal cul ated according to the follow ng equations: [err] Average particle

di amet er ([Eirdul'&lefacﬂ:SFdﬂngn'toQt{eefﬁildwfihélétﬁmlﬂonml Dlerr] [err]
Proportion of rubber particles of a salam -like structure (% by wei ght)

=[err] m Di [gj rA}/eEaagerbaxEﬁrcllla dilagetdr Ridgy =, yand perrd sPropori,i on of

particles with 20 or |ess occluded particles =[err] ik [err] [err] ni

wher ei n ni eS@U%b@@rtﬁbﬁ dﬂlﬁb@ﬁer%amfw(@gyofp@l yaTRmi Peikei cles with a
particle dianmeter of D , m designates the nunber of rubber particles of a

salam -like structure ‘é’thh:t@r@aq%t belweigheet®rnof, D, +iX gded gnadm@is t he
nunber of particles wth 20 or |ess occluded partlcles and t he occl uded

styrenic poly, ?ﬂ’r@ﬁdﬁﬂl@he@f bef Elc169 WitAse0 Wi ¢éssabec relustad it red he
di spersed rubbery polymer particles and neasure 0.3 mm (that is, 0.03[err]

min actual size) or nore in short dianeter=Yxnjan:-el Bchron nlcrograph of
10, 000 negni fications. (2) Content of (nmeth)acrylate ester units A specinen

of rubber-nydbfépf nStlé’s?é‘ﬁé?terse?eh@ SOKTRAS ot i PShey PHYFREY ©acopel o9wyithesi ns
(B) is dissolved in nethyl ethyl ketone and
particle diameter of D, , m; designates the number of rubber
particles of a salami-like structure with a particle diameter of D, ,
i« designates the number of parficles with 20 or less occluded
particles and the occluded styrenic polymer particles refer to those
which are occluded in the dispersed rubbery polymer particles and

measure 0.3 mm (that is, 0.03um in actual size) or more in short

diameter in an electron micrograph of 10,000 magnifications.
(2) Content of (meth)acrylate ester units

A specimen of rubber-modified styrenic resin compositions or styrenic
copolymer resins (B) is dissolved in methyl ethyl ketone and
reprecipitated with methanol. The precipitate is collected by filtration,
dried thoroughly, submitted to elemental analysis and the oxygen content
thereby found is used to calculate the content of (meth)acrylate ester

units.

(3) Toluene-insolubles (TI)



reprecipitated with nethanol. The precipitate is collected by filtration,
dried thoroughly, submtted to elenental analysis and the oxygen content
thereby found is used to cal culate the content of (meth)acrylate ester
units. (3) Toluene-insolubles (TI) -1 5- One gram (1 g) of a
rubber-nodi fied styrenic resin conposition is dissolved in 30 ml of

toluene, the sglutdaf (¢ enres! Aibied-REAIFidHgR) roRY FBAI RIS I Bon s

centrifuge equl ppe a rotor neasuring 11 cmin radius (H 2000

manuf act ur egégyo RIEUBRBOERB Y b1 J&Q“fh}é"sol@! ioh2l s 3§ub}€c 0tk pdEnQWfL?ﬁl

[err]C for mnutes, the sup ernatan lquid is renoved, the insoluble

netters are gﬁ?ﬂé@ﬁaef‘i'ondfrl)%dcé@trrﬁ edd1Bakg! ake amrwﬁwmqn%nﬂl then

content of toluene-insolubles’is ca ows: Tol uene-insol ubl es

(% by wei ght; ra%%egghioﬁhfs hﬁ’ﬁdﬁ'&?ul’ﬁ@cﬂy’mbﬁﬁ@%{{ ‘E’ﬁhﬂfﬁklokaﬁt‘?ﬁixﬁh Kaisha)

conposi tion) Aver age | engt Interface A selectively stal ned

speci en prghanadoby AsMaHR b8 FOXtdle 3 FiRieds, ULRE Advernaesht o g AN

rut heni um tetroxide staining I's photographed rn 10 magni fications by a

tra”5”1ss'(”}éﬁb?ﬁﬁroﬂhé”fﬂé%qﬁﬁ@g ﬂ@?té(?aaﬁ%”gbbapitéJmfdrﬂ%%r&acﬁeﬁﬁﬂéwﬁﬂé

t he stained phase of styrenic polyners
toluene, and weighed and the content of toluene-insolubles is

calculated as follows;
Toluene-insolubles (¥ by weight)
= [(weight of toluene-insolubles)/(weight of resin composition)]

X 100
(4) Average length of interface

A selectively stained specimen prepared by osmium tetroxide staining,
ultrathin sectioning and ruthenium tetroxide staining is photographed
in 10,000 magnifications by a transmission electron microscope and the
length of the interface between the stained phase of styrenic polymers
(C) and the unstained phase of styrene-(meth)acrylate ester copolymer
resins (B) (length of interface) in the photograph is measured. The
length of portions whose length of interface is l1um or more is added
up over 10 photographs of 90 mm by 140 mm and the average length of

interface per 1 square um is calculated.

(5) Quantity of rubber component: the Wijs method.



(© and the unstai ned phase of styrene-(neth)acrylate ester copol yner
resins (B) (length of interface) in the photograph is neasured. The | ength
of portions whose length of interface is 1/[err]mor nore is added up over
10 phot ographs of 90 mm by 140 nm and the average |l ength of interface per 1
square [err]mis calculated. (5 Quantity of rubber conponent: the Wjs

met hod. - 6 de i . gt izh 71 (notched). (7)

Fl exur al m)gg? uIsZ:OQAgn}dl\aizc?} %@%f@) Jésgg@:ﬂﬁ@t% 5. (9) Image clarity: JIS
K7105. (10) Pencil hardness: JI'S K5400. Exanples 1 to 3 (a) Preparation of
rubber-nodified styrenic resins (A) A feedstock was prepared by adding 22
parts by weight R 2N - 15 part by wei ght of
di-tertiaryéﬁ?yﬁ%@ygigg?cﬁo exgﬁgm?oﬂ%go parts by weight of a mxture of 90
parts by weight of styrene and 10 parts by weight of |owcis polybutadiene
rubber. The feedstock was supplied continuously at a constant rate to a
first react IGR. i frea |l ete m xing type tank, allowed to polynerize
at 110[err]g?)&ﬂé%§éd§glFggﬂ?n whol e continuously to a second reactor which
is a plug flow type agitated tower and allowed to polyneri ze.

(9) Image clarity: JIS K7105.
(10) Pencil hardness: JIS K5400.

Examples 1 to 3

(a) Preparation of rubber-modified styrenic resins (A)

A feedstock was prepared by adding 22 parts by weight of ethylbenzene
and 0.015 part by weight of di-tertiarybutylperoxycyclohexane to 100
parts by weight of a mixture of 90 parts by weight of styrene and 10
parts by weight of low-cis polybutadiene rubber. The feedstock was
supplied continuously at a constant rate to a first reactor which is a
complete mixing type tank, allowed to polymerize at 110°C, then
supplied in whole continuously to a second reactor which is a plug flow
type agitated tower and allowed to polymerize.

The temperature at the outlet of the second reactor was controlled at
140°C and the agitator speed was set at 150 rpm in the first reactor

and 100 rpm in the second reactor.



The tenperature at the outlet of the second reactor was controlled at
140[err] C and the agitator speed was set at 150 rpmin the first reactor
and 100 rpmin the second reactor. -1 7- The rubbery pol ymers were not
yet dispersed into particles at the outlet of the first reactor. The

pol yneri zati on advanced with agitation in the second reactor and the

pol yneri zate at the outlet of the second reactor showed that the rubbery
pol ymers conpleted their dispersion into particles. The entire polynerizate

comi ng out of THw ru@6end grantes ware hed yandi @Fmﬁaldyih@o HaTreael & awhitgh is
a plug flow type static mxer and allowed to polynmerize until the

conversi on gfit tdte ot peefer § e aedEhr8SThevpioll Pndea PRIny BBVt Witht 8FPRItAbHT €
was controlled in such a manner as to generate a tenperature gradient

i nside the fgagieoiseas Teabt@ Anlheheowbl phedioaperat Yhe @it]&€0hd ahel fecohide
pol yneri zate thus obtai ned was devol atilized under reduced pressure to

remove vol afd @ ogoSmaRENtiat Phe@dbberyn pOl vimeP8r dompYe ViR 9ROt ispedyiioh into
paraffin and pelletized. Rubber-nodified styrenic resins (A thus prepared

showed an aygfeiggesubber particle diameter of 1.1 [errJmand a ratio of

t ol uene-insol ubl es to rubber conponent of 2.8. (b) Preparation of
styrene-(neth)acryl ate ester copolyner resins (B) A feedstock was prepared
by adding 10 parts by wei ght of ethyl benzene

The entire polymerizate coming out of the second reactor was fed
continuously to a reactor which is a plug flow type static mixer and
allowed to polymerize until the conversion of the styrene reached 85%
while the polymerization temperature was controlled in such a manner as
to generate a temperature gradient inside the reactor and maintain the

outlet temperature at 160 °C.

The polymerizate thus obtained was devolatilized under reduced
pressure to remove volatile components, mixed with 0.1 part by weight of
liquid paraffin and pelletized. Rubber-modified styrenic resins (A)
thus prepared showed an average rubber particle diameter of 1.1um and

a ratio of toluene-insolubles to rubber component of 2.8.
(b) Preparation of styrene-(meth)acrylate ester copolymer resins (B)

A feedstock was prepared by adding 10 parts by weight of ethylbenzene
to 100 parts by weight of a mixture of 70 parts by weight of styrene

and 30 parts by weight of methyl methacrylate (MMA). The feedstock was

'supplied continuously at a constant rate to the first complete mixing



to 100 parts by weight of a mxture of 70 parts by weight of styrene and 30
parts by weight of nethyl nethacrylate (MVA). The feedstock was supplied
continuously at a constant rate to the first conplete mxing -1 8- type
tank reactor and allowed to polynerize at 140 [err]C. The conversion of the
pol ymeri zate di scharged fromthe reactor was 74% The polymerizate was

devol ati | i zegpeindak rextioedand addowed tto pelpwerivel &t 1149 ONPRRERbSY ARG on
pelletized to yield styrene-nmethyl nethacrylate copolymer resins (B)

cont ai ni ng 88%hkey pwkingint zofe Wit Ehdrgeet haw YhatreacMPwaynids. (c)
Preparation of rubber-nodified styrenic resin conpositions Two kinds of

pell ets obtained by the aforenenti oned procedures (a) and (b) were m xed at
ratios A/B of 70/30, 50/50 and 30/70 and 100 parts by wei ght each of the

m xtures was rfiheedolynerifa 06 wasr devayavel Ghd ohdeti %Hh&é@@k&’%dr@x%‘%m ve
showi ng a surface tension of 20.6 dynes/cmat 25[err]C and bl ended an

pel l etized volatiieicomponemtsexhd ydietizedi eb dyitehe slagenedhetiPbaretiRei e
styrenic resin conpositions, which were tested for their properties.” Ta

1 shows thecopntymetrsre§ins (B)aoehtadnyag! IBRNeSwe ey Meméﬂme'ine@ﬁﬁéﬂﬂ'aﬁée
di aneter, contents of MVAin total resins and B, and properties for the

rubber-nndlme© ghirseni ¢ resin conpositions obtalned in Exanples 1 to 3.

(c) Preparation of rubber-modified styrenic resin compositions

Two kinds of pellets obtained by the aforementioned procedures (a)
and (b) were mixed at ratios A/B of 70/30, 50/50 and 30/70 and 100 parts
by weight each of the mixtures was mixed with 0.05 part by weight of
dimethylpolysiloxanes showing a surface tension of 20.6 dynes/cm at 25°C
and blended and pelletized in a twin-screw extruder to yield the
desired rubber-modified styrenic resin compositions, which were tested

for their properties.

Table 1 shows the contents of A, B and polysiloxanes, average rubber
particle diameter, contents of MMA in total resins and B, and properties
for the rubber-modified styrenic resin compositions obtained in

Examples 1 to 3.

Comparative Examples 1 to 4

The A and B components prepared in Example 1 were mixed at the ratios



Conparative Exanples 1 to 4 The A and B conponents prepared in Exanple |
were mxed at the ratios -1 9- shown in Table 1 (100/0, 95/5, 20/80 and
0/100) and processed as in Exanple 1 to yield rubber-nodified styrenic
resin conpositions of Conparative Exanples 1 to 4. Table 1 shows the
contents of A, B and pol ysil oxanes, average rubber particle dianeter,

contents of skbniim Tabak [eSioDy0aNngs5H, 20080 OREAA199)f Md PF8cessed as in
rubber-nodified styrenic resin conpositions obtained I n Conparative

Exanpl es 1 Eafipl EXBNY & i4 1RUBEBbe b diife@dSk Yy £8 ¢ @Sl AScofipo Y&i®ns of
prepared and pelletized as in Exanple 1 except setting the agitation speed
of the secogdmpfacies Blampbés npm 4The A conponent thus obtai ned showed the
foll owi ng properties: the average rubber particle dianmeter was 0.6[err]m
the ratio of toluene- insolubles to rubber conponent was 1.8, the
proportion of rubber particles of a salam -like structure was 96% and t he

proportion of Tablleel ¢rwsi cheeomtddts20f A, Bessd oty sidddasdyr 80éSagROl YHBRT
particles was 94% Fifty parts by weight of the A conponent was m xed with

]{30 pﬁrts by p!idwtighte @fanleier,B coptamnest MMAhEn 2am®] aesusednd '8, XA Wrepdrties
urther nmxe
for the rubber-modified styrenic resin compositions obtained in

Comparative Examples 1 to 4.
Example 4

Rubber-modified styrenic resins (A) were prepared and pelletized as
in Example 1 except setting the agitation speed of the second reactor

at 150 rpm.

The A component thus obtained showed the following properties: the
average rubber particle diameter was 0.6 um, the ratio of toluene-
insolubles to rubber component was 1.8, the proportion of rubber
particles of a salami-like structure was 96% and the proportion of
rubber particles with 20 or less occluded styrenic polymer particles was

94%.

Fifty parts by weight of the A component was mixed with 50 parts by
weight of the B component, the same as used in Example 1, further mixed
with 0.05 part by weight of dimethylpolysiloxanes, and blended and

pelletized in a twin-screw extruder to give the desired rubber-modified



with 0.05 part by wei ght of dinethyl polysiloxanes, and bl ended and
pelletized in a twn-screw extruder to give the desired rubber-nodified -2
0- styrenic resin conposition of Exanple 4. Table 1 shows the contents
of A, B and pol ysil oxanes, average rubber particle dianmeter, contents of
MVA in total resins and B, and properties for the rubber-nodified styrenic
resi n conposityrenicofedinaompesét i dioopalixampve 4-xanpl e 5 Rubber - nodi fi ed
styrenic resins (A were prepared and pelletized as in Exanple 1 except
setting the agitation speed of the second reactor at 500 rpm The A
conponent thus obtained showed the follow ng properties: the average rubber
particl e di aneTab]lewdssfowdgtina coheerrtat 0 Af Bt oddigneysilnxehed)| ese tager vhbiRr
conponent was 1.6, the proportion of rubber particles of a salam-1ike
struct ure wparbikteadihnieher,prcoptaritisonf MMAr Liblieta Patkekind agd VE,t Bn@Gropet %S
occl uded styrenic polyner particles was 98% Fifty parts by weight of the A
conponent wdgrntheedubbdrimbdi fdadt stjreniei isti nofonipoei B crooPBi@Mple t4he sane as
used in Exanple 1, and bl ended and pelletized in a tw n-screw extruder to
gi ve the rubber-nodified styrenic resin conposition of Conparative Exanple
5. Table 1 shows the contents of A B and pol ysil oxanes, average rubber
Comparative Example 5

Rubber-modified styrenic resins (A) were prepared and pelletized as
in Example 1 except setting the agitation speed of the second reactor

at 500 rpm.

The A component thus obtained showed the following properties: the
average rubber particle diameter was 0.2um, the ratio of toluene-
insolubles to rubber component was 1.6, the proportion of rubber
particles of a salami-like structure was 54% and the proportion of
rubber particles with 20 or less occluded styrenic polymer particles was

98%.

Fifty parts by weight of the A component was mixed with 50 parts by
weight of the B component, the same as used in Example 1, and blended
and pelletized in a twin-screw extruder to give the rubber-modified

styrenic resin composition of Comparative Example 5.

Table 1 shows the contents of A, B and polysiloxanes, average rubber

particle diameter, contents of MMA in total resins and B, and properties



particle diameter, contents of MVA in total resins and B, and properties -2
1- for the rubber-nodified styrenic resin conposition of Conparative
Exanpl e 5. Conparative Exanple 6 Rubber-nodified styrenic resins (A were
prepared and pelletized as in Exanple 1 except setting the agitation speed
of the second reactor at 50 rpm The A conponent thus obtained showed an
average rubber (ay triubberdinedetiard @fty2efiteréd i dompbo¥ i PabA So O oiphdlt i Pk
the A conponent was m xed with 50 parts by weight of the B conponent, the
sane as useBxamplBEx@mnple 1, and bl ended and pelletized in a tw n-screw
extruder to give the rubber-nodified styrenic resin conposition of
Conparative Exanple 6. Table 1 shows the contents of A B and

pol ysi | oxanes, average rubber particle dianeter, contents of MVA in total
resins and B, CamparytdperBxampld @ the rubber-nodified styrenic resin
conposition of Conparaiive Exanple 6. Conparative Exanple 7 Rubber-nodified
styrenic resins (A were prepared and pelletized as in Exanple 1 except
changi ng the quantity of di-tertiarybutyl peroxycycl ohexane to 0.05 part by

wei ght. The A Rubbpeonml fiéd's tebémioneds BOWRAY wereayes PR dr ¥RP ke | P iide! £5
diameter of 1.0 [err]m

in Example 1 except setting the agitation speed of the second reactor

at 50 rpm. The A component thus obtained showed an average rubber

particle diameter of 2.7 um.

Fifty parts by weight of the A component was mixed with 50 parts by
weight of the B component, the same as used in Example 1, and blended
and pelletized in a twin-screw extruder to give the rubber-modified

styrenic resin composition of Comparative Example 6.

Table 1 shows the contents of A, B and polysiloxanes, average rubber
particle diameter, contents of MMA in total resins and B, and properties
for the rubber-modified styrenic resin composition of Comparative

Example 6.

Comparative Example 7

Rubber-modified styrenic resins (A) were prepared and pelletized as
in Example 1 except changing the quantity of di-tertiarybutylperoxycycl
ohexane to 0.05 part by weight. The A component thus obtained showed an

average rubber particle diameter of 1.0 um.



-2 2 - Fifty parts by weight of the A conponent was m xed with 50 parts
by wei ght of the B conponent, the sanme as used in Exanple 1, and bl ended
and pelletized in a twi n-screw extruder to give the rubber-nodified
.styrenic resin conposition of Conparative Exanple 7. Table 1 shows the
contents of A, B and pol ysil oxanes, average rubber particle dianeter,
contents of MMA in total resins and B, and properties for the
rubber-nodified styrenic resin conposition of Conparative Exanple 7,

Conpar ative Egaff @agtﬂb@bﬁé rgMdofi afb At ¥érdnent SfisnhikeN weK SPhEPEY 8¢ and
pelletized as in Exanple 1 except changi ng the rubber conponent to high-cis

pol ybut adi qpgghtbjferthangl cdipbhedtg the sdié bkoinsed idl Bk tlbarytmybp@fm
ycycl ohexane. The A conponent thus obtained showed the | owi ng

properties:;anldhge fVENia@e [ HPDSWiIRAKEF &k S HirAlBE efo vgaszeotie [ﬁfb'bbr%odﬂ’q eldatio
of toluene-insolubles to rubber conponent was 1.1, the proportion of rubber

particles qftyesidd @83l ickRp&dirty6a Uife COmFarad Yo @ BkahpRe AT Oporti on of rubber
particles with 20 or | ess occluded styrenic pol yner particles was 90%

Styrene-(neth)acryl ate ester copolymer resins (B) were prepared as in
Exanpl e 1 except using a feedstock containing 40 parts by wei ght of styrene

and 60 parts byyMmeilgfhondl tR@tdoxltenBy RACAYIBRRRd pbN9sERUXBES] QRerage rubber
particle diameter, contents of MMA in total resins and B, and properties
for the rubber-modified styrenic resin composition of Comparative

Example 7,

Comparative Example 8

Rubber-modified styrenic resins (A) were prepared and pelletized as
in Example 1 except changing the rubber component to high-cis
polybutadiene rubber and omitting the addition of di-tertiarybutylperox
vcyclohexane. The A component thus obtained showed the following
properties: the average rubber particle diameter was 0.7 um, the ratio
of toluene-insolubles to rubber component was 1.1, the proportion of
rubber particles of a salami-like structure was 62% and the proportion
of rubber particles with 20 or less occluded styrenic polymer particles
was 90%.

Styrene-(meth)acrylate ester copolymer resins (B) were prepared as in
Example 1 except using a feedstock containing 40 parts by weight of

styrene and 60 parts by weight of methyl methacrylate. The conversion

—23-



2 3 - of the polynerizate discharged fromthe reactor was 70% and the B
conponent thus obtained contained 65% by weight of MVA units. Fifty parts
by wei ght of the A conponent and 50 parts by weight of the B conmponent were
bl ended and pelletized in a tw n-screw extruder to give the rubber-nodified
styrenic resin conposition of Conparative Exanple 8. Table 1 shows the
contents ofpfAth8 podypet ytleoanehar gyerfamm rthebeeapedrt inalse 70K ag®d ethe B
contents of MVA in total resins and B, and properties for the
r ubber - nodidompdnétty teas @btesied compxisiedi 8% of woingharaf iMME Exarpl e 8.
Conpar ative Exanple 9 The rubber-nodified styrenic resin conposition of
Conparative Exanple 9 was prepared fromthe A conponent of Exanple 4 al one.
Table 1 shows the contents of A B and pol ysil oxanes, average rubber
particle diangtiéty paonsehy wedghdWX ithet btedmpoasn nandnB0 Baragdbprapight i &5
for the rubber-nodified styrenic resin conposition of Conparative Exanple
9. Conpar at fhee BExapohen L Webt Wienged ndhpellreyli aé @ iash etwiaopot aiex t et neo ( B)
were prepared as in Exanple 1 except using a feedstock containing 20 parts
by wei ght ofiwet theneubbet-8Qdparéd suy remiighteofn enbyk i tkdhadr Yoapera fihe
conversion - 2 4 -

Example 8.

Table 1 shows the contents of A, B and polysiloxanes, average rubber
particle diameter, contents of MMA in total resins and B, and properties
for the rubber-modified styrenic resin composition of Comparative

Example 8.

Comparative Example 9

The rubber-modified styrenic resin composition of Comparative Example
9 was prepared from the A component of Example 4 alone. Table 1 shows
the contents of A, B and polysiloxanes, average rubber particle
diameter, contents of MMA in total resins and B, and properties for the

rubber-modified styrenic resin composition of Comparative Example 9.

Comparative Example 10

Styrene-(meth)acrylate ester copolymer resins (B) were prepared as in
Example 1 except using a feedstock containing 20 parts by weight of

styrene and 80 parts by weight of methyl methacrylate. The conversion



of the polynerizate discharged fromthe reactor was 65% and the B conponent
t hus obtai ned contai ned 82% by wei ght of MVA units. Seventy parts by wei ght
of the B conmponent thus obtained was added to 30 parts by weight of the A
conponent of Exanple 1 and the m xture was bl ended and pelletized in a

tw n-screw extruder to give the desired rubber-nodified styrenic resin

conposi ti o, it hgogPajmé ¢ V4 texATBLRadfed TAe theSPR¥Etd Maag0BEE N fd theA\B B
and pol ysi | oxanes, average rubber particle diameter, contents of MVA i

total resi rt’i)m?ﬂﬁ'erﬁ tRE obr@pRld 'c@ﬁtzin%dtm 'b?' ghftmﬁif Mg dursiteyr eni ¢ reSI n
conposition of Conparative Exanple 10. Exanple and Conparative

Exanples 11 to 15 The A and B conponents shown in Table 1 were prepared as
in Exanple 1 and used as in Exanple | to give the rubber-nodified styrenic

resin conposi §k@dltyoparsapplwesght @ ﬁ]@@dcﬁﬂﬁﬂéﬁﬁtﬂh\d@ ftampdewad ladded1p In
the preparation of A conponents, the A conponents having the average rubber

particle digymphets Oy Webghtl 8Frime \Aebﬁnﬂ?fn%ﬁ@r@ﬂ EeBflfTe Th@n@%iheah £X t yreeRsls Of
150 rpmin the second reactor, and the A conponent havi ng the average

rubber par t e SARLAN 1ok i Zed IiPA" kwTh Ve oW BRRF GekUNGLE | § DertATideat PEd
speed of 50 rpmin the second reactor. Table 1 shows the contents of A B

and pol ysi |ﬂ?b%@?%nod@f’ﬁé@@@yféﬂ%efesﬁﬂrédnﬁio§1tjiofhrfﬁf CompELIHi 9B Bxab &M, i N
total resins and B, and properties -2 5-

Table 1 shows the contents of A, B and polysiloxanes, average rubber

particle diameter, contents of MMA in total resins and B, and properties

for the rubber-modified styrenic resin composition of Comparative

Example 10.

Examples 5 to 8 and Comparative Examples 11 to 15

The A and B components shown in Table 1 were prepared as in Example 1
and used as in Example | to give the rubber-modified styrenic resin
compositions of Examples 5 to 8 and Comparative Examples 11 to 15. In
the preparation of A components, the A components having the average
rubber particle diameter of 0.58 um were prepared under the agitater
speed of 150 rpm in the second reactor, and the A component having the
average rubber particle diameter of 2.7 um was prepared under the

agitater speed of 50 rpm in the second reactor.

Table 1 shows the contents of A, B and polysiloxanes, average rubber

particle diameter, contents of MMA in total resins and B, and properties



for the rubber-nodified styrenic resin conposition of Exanples 5 to 8 and

Conparative Exanples 11 to 15. Table 1 Conparative Exanpl e
exanple 1 2 1 2 3 Content of A conponent (W%
100 95 70 50 30 Content of B component (wt%
- 5 30 50 70 Content of polysiloxanes (W%
- 0£8B the GubBer-nodi i [ h2b By i At gr
(Terrym rrqthe PubberyngdiPRed 5t AR HO%dMBRPLi AERT isipfel) RT8. 8
total resingpg (Idmfp%atwe Examples 1146 15. 99 16.5  23.1 Content of
MMVA in B conponent (Mm% 33 33 33 33
Tl /rubber conponent 2.8 2.8 2.8 2.8 2.8 Average
|l ength of interface ([err]m[err]nferr]) - 0.7
4.2 7.1 4.1 lzod inpact strengipe 1
Comparative Example
example
1 2 | 2 3
Content of
A component (wt%) | 100 95 70 50 30
Content of
B component (wt}) — 5 30 50 70
Content of
polysiloxanes (wt%) — 0.05 | 0.05 | 0.05 | 0.05

Average rubber part-
icle diameter (um) 1.1 1.1 1.1 1.1 1.1

Content of MMA in

total resins  (wt%) — 1.7 9.9 16.5 23. 1
Content of MMA in
B component (wth) — 33 33 33 33

TI1,/rubber component| 2.8 2.8 2.8 2.8 2.8

Average length of
interface (um/ tm?®) — 0.7 4.2 7.1 4.1

Izod impact strength
(kgfem/cm) | 4.5 12.5 10.5 | 7.6 5.3

Flexural modulus
(kgf/cm®) | 190 195 216 238 260

Gloss ®| 9l 91 94 95 97
Image clarity (| 66.0 66. 0 73.0 78.0 83.0 -

Pencil hardness 4B-3B 3B HB F F-H




(kgfcm cm 4.5 12.5 10.5 7.6 5.3 Fl exural nodul us

(kgf/cnferr]) 190 195 216 238 260 d oss
(9 91 91 94 95 97 Image clarity (9 66. 0
66.0 73.0 78.0 83.0 Pencil hardness 4B- 3B 3B HB
F F-H-2 6 - (Continuation of Table 1) Conparative Exanpl e
Conpar ati ve ex : exanple 3 4 4
5 6" Cont SitRpuation of Table 1), oy 50 : 50
50 50 Cgntent of B conponent ¢ofd¥rid i 80g le |1€0 tive 90
50 50 Cgntent of polysil oxanegexaﬁl\ms ¢ 0.’8’%“1) ¢ gg:];z;{éve Q. 05
0. 05 - Average rubber part-|icle diameter] ([err] 1 -
0.6 0.2 2.7 Content of in tgtal| regins (wt 9% 6. 4
33 16.5 16 5 16. 5 hm\égm of ql\/l\/lﬁ in§ 4 6
Content of
A component (wt}) 20 — 50 50 50
Content of
B component (wt}) 80 100 50 50 50
Content of
polysiloxanes (wt%) | 0.05 - 0.05 0.05 -
Average rubber part-
icle diameter (um) 1.1 — 0.6 0.2 2.7
Content of MMA in
total resins (wt%) | 26.4 33 16.5 16.5 | 16.5
Content of MMA in
B component (wt¥) 33 33 33 33 33
Tl rubber component | 2.8 - 1.8 1.6 2.9
Average length of
interface (um/ tm®) | 2.8 — 7.2 7 7.1
Izod impact strength
(kgfem/cm) | 2.6 2 8.9 2.7 8
Flexural modulus
(kgf/cm?®) | 280 330 270 278 172
Gloss €9, 97 105 103 103 48

Image clarity (%) | 84.0 | 107.0 99.0 102.0 28.0

Pencil hardness H H F-H F-H HB-F




B conponent (W% 33 33 33 33 33
Tl / rubber conponent 2.8 1.8 1.6 2.9 Average
| ength of interface ([err]ni[err]n{err]) 2.8 - 7.2
7 7.1 lzod inpact strength (kgfcnlicm 2.6 2 8.9
2.7 8 Flexural nodulus (kgf/cnierr]) 280 330 270
278 172 : 97 105 103 103
48 | mage cl ar %&ﬁﬁm %mn OQFAT?ﬁbIe(?%Y 0 99_0 102 28.0 Penci |
har dness H HB-F -2 7-
(Conti nuati on |of TabI e 1) Conpar ati Vp'fgyg%atéve Fex'ﬁ'mple 9 10
Content of A donmponent (w% 507 g 50 9 10010 30 Content of
B conponent (%) 50 50 N 70 _Content of
pol ysi | oxanes | §Mi¥ht of0- 05 0405 - Q. 05 Average rubber
part - A component (wt%) | 50 50 100 30
Content of
B component (wt}) 50 50 - 70
Content of
polysiloxanes (wt%) | 0.05 0.05 — 0. 05
Average rubber part-
icle diameter (um) 1 0.7 0.6 1.1
Content of MMA in
total resins (wt¥%) | 16.5 32.5 — 57. 4
Content of MMA in
B component (wt%) 33 65 — 82
TI/rubber component | 3.8 1.1 1.8 2.8
Average length of
interface (um/ m®) | 7.3 1.9 — 1.1
[zod impact strength
(kgfcm/cm) | 6.9 3.2 3.1 2.1
Flexural modulus
(kgf/cm®){ 180 235 220 265
Gloss €3 80 95 101 97
Image clarity | 51.0 79.0 | 102.0 84.0
Pencil hardness F F-H 4B-3B F-H

—28



icle diameter ([err]m 1 0.7 0.6 1.1 Content of MVA
In total resins (wt % 16.5 32.5 - 57.4 Content of MVA
in B conponent (Wt % 33 65 - 82 TI/rubber
conponent 3.8 1.1 1.8 2.8 Average length of interface
([err]m[err]nferr]) 7. 3 1. 9 1. 1 |zod inpact
strength (kgf c(ﬂ(mrtr]nuatfpoﬁ) of Table312 3.1 2.7 Flexural nodul us
(kgf/cnferr]) 180 235 220 265 F o0ss— (%
80 95 101 97 Impge clarityExampl(éd 51.0 79.0 102.0
84.0 Pencil| hardness F F-H 41B- 3B E-H 12 8-
(Continuation|of Table 1) Exanpl ¢ 55 66 7 1T 8 8 Content of A
conmponent (w94 70 50 40 50 [Content of
Content of
A component (wt¥) 70 50 40 50
Content of
B component (wt¥) 30 50 60 50
Content of
polysiloxanes (wt¥)| 0.05 | 0.05 | 0.05 | 0.05
Average rubber part-
icle diameter (um) | 0.58 | 0.58 | 0.58 | 1.2
Content of MMA in
total resins (wt¥)| 9.9 16.5 23.1 16.5
Content of MMA in
B component (wt$) 33 33 38.5 33
TI/rubber component | 1.7 1.7 1.7 2.8
Average length of
interface (um/tm®) | 4.2 7.2 5.6 7.1
[zod impact strength
(kgfem/cm) | 10.4 | 8.8 6.3 8.5
Flexural modulus
(kgf/cm®) | 234 260 275 250
Gloss (%) | 100.2 101 102 98
Image clarity %) | 94.2 95.1 95.9 85.9
Pencil hardness HB F F-H F




B conmponent (W% 30 50 60 50 Content of
pol ysi | oxanes (wt % 0. 05 0. 05 0. 05 0. 05 Average rubber part-
icle diameter ([err]m 0. 58 0. 58 0. 58 1.2 Content of MVA in

total resins (W% 9.9 16.5 23.1 16.5 Content of MMAin B
conponent (W% 33 33 38.5 33 Tl /rubber conponent
1.7 C6nt“umtley(ﬁ Tabl?- §)Ayerage Iength of interface
([errIm[err] derr]) 2 5 7.1 lzod i npact
strength (kgf¢nic 10. 4 8.8 (ﬁm%aratwe%@m'ﬁ'l@xur al modul us
(kgf/cn{err]) 234 260 275 0SS (9@
100. 2 01 102 98| | npge clqmlty 13(@@ 194.2 15951
95.9 85. 9 Rencil hardness HB E E- F-29-
(Continuation|gfpnfedd @f1) Conpargtive gxanple
A component (wt%) | 100 95 20 50 30
Content of
B component (wt}) - 5 80 50 70
Content of
polysiloxanes (wt¥) — 0.05 | 0.05 | 0.05 —

Average rubber part-
icle diameter (um) 0.58 0.58 0. 58 2.7 0.58

Content of MMA in

total resins (wt%) - 3.3 26. 4 16.5 57. 4
Content of MMA in
B component (wt%) — 66 33 33 82

TI,/ rubber component | 1.7 1.7 1.7 3.2 2.8

Average length of
interface (um/ tm®) — 0.2 2.8 6.9 1.1

[zod impact strength
(kgfem/cm) 15 10.5 2.6 8 2.7

Flexural modulus
(kgf/cm®) | 200 207 305 220 265

Gloss ¢) 100 99.5 102 _ 65 94
Image clarity | 92.6 90. 1 96. 7 27.6 85.9

Pencil hardness 4B-3B 3B H HB-F F-H




11 12 13 14 15 Content of A conponent (W% 100
95 20 50 30 Content of B conponent (wt% - 5
80 50 70 Content of polysiloxanes (W% - 0. 05

0. 05 0. 05 Average rubber part- icle dianeter ([err]m 0. 58 0. 58
0. 58 2.7 0.58 Content of MVA in total resins (W% -
3.3 20Bvaluatildh Of pla®Zbdl iConwievnt mefalVA i n B conponent (w9

- 66 33 33 82 Tl /rubber conponent 1.7

1.7 1.7 3.2 2.8 Average length of interface
([err]m[err]nferr]) - 0. 2 2. 8 6. 9 1. 1 1zod

i npact strendte cklferrinoddfied sthrenic rek@nScompoBiKion obtain8d in Examplé 4

Fl exural nodulus (kgf/cnferr]) 200 207 305 220 265
d oss was inject(8-moldOP to givOB Specimernld220 X 60 XB85mm). The9dpdoimge
clarity (% 92.6 90.1 96. 7 27.6 85.9 Pencil hardness

4B- 3B waSBubjectedHto a codd3nktion bfhH -t3e®tment for chemical roughening of

the surface with an etchant based on sulfuric acid/chromic acid and a
treatment for providing polarity with a conditioner, similar to the
pretreatment normally applied to the surface of articles molded from
ABS resins, and the pretreated specimen was subjected to chemical
plating (electroless plating) by adding sodium hypophosphite to an
aqueous solution containing copper ions and heating the specimen in the
solution at 90 to 100°C to form a lower layer of copper with a
thickness of 1um, and then subjected to similar chemical plating
(electroless plating) by using an aqueous sclution containing nickel

ions to form a top layer of nickel with a thickness of 0.25um.

The specimen thus plated was glossy over the whole surface with no
exposure of the resin layer beneath the coat of metals, that is, with
none of the so-called skip. When the tape test (ASTM D3359 without
cross-cut) was run on the specimen, no peeling of the metal coat was

observed and a good surface was maintained.

Industrial Applicability

Rubber-modified styrenic resin compositions of this invention excel

not only in surface characteristics such as appearance and scratch



[ Eval uation of platability with nmetals] The rubber-nodified styrenic resin
conposition obtained in Exanple 4 was injection-nolded to give a specinen
(120 X60x 3 mm). The speci men was subjected to a conbination of a treatnent
for chem cal roughening of the surface with an etchant based on sulfuric
acid/chromc acid and a treatnent for providing polarity with a

condi ti oner resiigtimee tinu ¢ R spr ¢hr RaE BN c O TRl dak taPRkE e6s t Oy dthe SUhnfpage of
articles nolded fromABS resins, and the pretreated speci men was subjected

to chemical rphbdtiange (aideetgnm@s:urul aré i)l 1 bya Rk agi 1S @HE 4 RY PARRP P dse O
an aqueous sol ution containing copper ions and heating the specinen in the

sol ution at TRy tarel®atichl £ostigtdmr whald Ql\ﬁ%batéiyﬁhdqirecgﬁ)pt%'blw é§" 1ﬂ1ect10n
t hi ckness of 1[err] m and then subjected to simlar chemcal plating

(el ectrol esmopd iatg m@}eri |9STdg edBc BEWAPUSe B tybh PO QJQN@é rzl'nﬂgcdh\nﬁ]'ﬁ‘?ka!fbﬂs
to forma top layer of nickel with a thickness of 0.25[err]m The specinen

thus pl at edegabppndssyn adeli tifig Wik €l slmbaged Wroh PEbBFPRSHT € ef sererh‘%S' n
| ayer beneath the coat of netals, that is, with none of the so-called skip.

When the tapes tresomp\SEVORBIEO thi ¢ NAvén CioaSExIEX P& 1EMt 9atdy ISREGHTRN
no peeling of the netal coat was observed and a good surface was

mai nt ai ned. meballstanidak | APl theabd tralty offupPer mewgl ff Bt ShYFIRNIC sufBide with
conpositions of this invention excel not only in surface characteristics
such as appadghnedheyideset péedtir, 3 [h-particular, such molded articles can be
given properties required for electromagnetic shields by chemical
plating (electroless plating) and the plated articles are best suited

for housings of office equipment.



resi stance but also in nechanical characteristics such as inpact resistance

and rigidi | _.pal anced in these characteristics. They are

scrat ch-re!;nﬂigm(jmi"lmlmgoat ed and are suitable as injection nolding
material s c i ,« el ectronic, office and conmmuni cation equi pnent.
In addition, articles nolded fromrubber-nodified styrenic resin
conp05|t|oqﬁmqflghﬂglmangtlon exhibit excellent platability with nmetals
and al | ow ttieformatiom of a netal filmon their surface wth high adhesive
strength. In particular, such nolded articles can be given properties
required for electromagnetic shields by chem cal plating (el ectroless

pl ating) and t(*l? Rllb%%?dm(ﬂﬁtf'léé %\%y%@lcb?%%u?tt'ohﬁ@s Fﬁbn@%bﬁ%m%f 00l 86%

equi pnent . - is clained (D) bber-nodified styrenic resin

conposi ti ongy %rrﬁh'tsbﬂgrtﬁ)(ﬁefrom@@%@d ‘é’@yg@ﬁl(Pfrers‘iﬂﬁ?e(k)”%'nfthﬁ‘ijuﬁé Wu%BbFY .

resins (A) containing rubbery polyners dispersed with an average partic

di anet er ofp&yﬁeﬁ@ d3s€ r%reH]W”t'hnaﬁ %e?ﬁ@é%a?hc%%%e(ﬁePQJfYW So(&£)o ,?mduilo
to 70% by wei ght of yrene- th)acrylate ester copolymer resins

mgrtelolnute 2gt_tfeorph@§1é off sémnhkaﬁéwm@ €t @hdUI0 1D 6% Dyt Re PAYO BY ¥Birghe- and
(meth)acrylate ester copolymer resins (B), wherein the content of
(meth)acrylate ester units is 5 to 50% by weight and the toluene-
insolubles (¥ by weight: X) and the rubber component (% by weight: Y)

are present at a ratio (X/Y) in the range from 1.2 to 3.5.

(2) Rubber-modified styrenic resin compositions as described in claim
1 wherein said styrenic polymers (C) constituting the continuous phase
of rubber-modified styrenic resins (A) and said styrene-(meth)acrylate
ester copolymer resins (B) are dispersed in a semi-compatible state and
the average length of the interface between the phase of styrenic
polymers (C) and that of styrene-(meth)acrylate ester copolymer resins

(B) in said resin compositions is 2.5 um or more per 1 square um.

(3) Rubber-modified styrenic resin compositions as described in claim
1 wherein said resin compositions contain 0.005 to 0.5% by weight of
polysiloxanes with a surface tension of 19.0 to 22.0 dynes/cm at 25 °C.
(4) Rubber-modified styrenic resin compositions as described in claim
1 wherein the average particle diameter of dispersed rubbery polymers

is in the range from 0.4 to 0.9 um, the proportion of rubber



i nsol ubl es (% by wei ght the rubber conponent (% by weight: Y) are
present at ar nmmuﬁ‘ range from1.2 to 3.5. (2) Rubber-nodified
styrenic resi n?ﬁ“\m described in claiml wherein said styrenic
polymers (C) consti‘t uting tshe conti nuous phase of rubber-nodified styrenic
resins (A) and said styrene-(neth)acrylate ester copolyner resins (B) are
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conpositions is 2.5 [err]mor nore per 1 square [err]m (3) Rubber-nodified
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styrenic resin conpositions as described in claim1 wherein the average
particle diameter of dispersed rubbery polyners is. in the range from0.4 to
0.9 [err] m the proportion of rubber - 3 3 - particles of a salam-Ilike
structure is 80% by weight or nore of the total dispersed rubbery polyner
particles and the nunber of dispersed rubbery polynmer particles each
occluding 20 or less styrenic polyner particles is 70% or nore of the total
nunber of dispersed particles. -3 4-



Abstract

Rubber-modified styrenic resin compositions of this invention
comprise 90 to 30% by weight of rubber-modified styrenic resins (A)
containing rubbery polymers dispersed with an average particle diameter
of 0.3 to 2.0«m in the phase of styrenic polymers (C) and 10 to 70% by
weight of styrene-(meth)acrylate ester copolymer resins (B) and, in
said compositions, the content of (meth)acrylate ester units is 5 to
50% by weight and the toluene-insolubles (% by weight: X) and the rubber
component (¥ by weight: Y) are present at a ratio (X/Y) in the range
from 1.2 to 3.5. The compositions excel in appearance, scratch

resistance, impact resistance and rigidity and are easy to fabricate.



