VO 96/ 077 PCT/USO5/11435
PCT/ u595/%’49§§’"°" wei ght of 20,000 or above, (B) 1-50

. parts by weight of a copol ymer contai.ning (a) an aromatic vinyl nmononer
conponent and (b) a vinyl cyani de nononer conponent as its copol ymer
consti tuent - and having a wei ght average nol ecul ar wei ght .of
-30, 000-110, 000, and 5 (© 1-50 parts by weight of a copol yner

containing (a) an aromatic vin (b) a V|nyI
Cpane hantmr Componerd POICARBAR AT REsTy OMPSHEON
copol ynmer constituent. . .The pol ycarbonate resin used in the
present invention is an aronatic polycarbonate produced by neans of
the- wel | - known phosgene met hod or nelt nethod (e.g., see 10 Japanese

Lai d- Open Patent Publication No. 88- 215763 and Japanese Lai d- q)en Pat ent

:Dg(t:): ngt ! o Non‘gw’ﬁ?eﬁgﬁoxy enﬁ § propadriés‘sm/ (U&? err d Mﬁﬁﬁﬂ' a'I

bi-sphenol resin, 2, 2- bi s( 3, 5- di br onp- 4- hydr oxyphenyl ) pr opane,

, 2- bi s(3, 5- di g5y ;&ﬁ:‘b‘o 2 Yyeisoahdl p &gﬁm sting of th ith ABS
,1 bi s(4- hydrox p ﬂﬁh ohex?e s consl dSIO s:zereszswn al and
' 1-bis(3, 5 @cryla K‘“ﬁ&'ﬁ?‘b E‘Fﬂ%%éﬁ widely u in electrical an

, 1- bi s§4- hyslsqtionid equibherRs anomated oﬁice edquipmienss (efc. Tycrecent esssy réquireientts ,
| - bi s(4-h drox hen

o brs s o RERl i %@%ﬁiﬁ?&%&?ﬁﬁ}%@&m@m&wmmmw

et her, has afisén fori thiinerhwalls of housings dnd cabinety.- In, Grder

E/E)?gz)ver e ﬁ%lﬂggm @%&?ﬁ%yo&%ﬁmusegsww uecgogxnthe

‘car bonat e i reoatedals sides Fon exampledinporsay to achienenthinner walls, low-molecnlar-weeight

presen i nv hﬁxﬁ Qo\ﬁlnﬁﬁﬁ,glﬂm age
nol ecu ar eﬁ%t (M/§ h?P 0, oooeé) Sbove refe 82 or;%gge
with a - AB

t he nol ecul a@qo\r@.gmsg)s _ excessi vel y I ow, chem cal resistance becones

~poor. There agg AQeRfor ‘ekiinple, when the molecular weight of PC in a PC/ABS polymer
alloy is decreased, this causes drawbacks such as product defects, including a tendency
15 to develop edge cracks during moldmg. of products such as automated office
'equipment' On the other hand, when the blending ratio of ABS resin and SAN resin is
increased, this causes the drawbacks of decreased therma! resistance and reduced |
strength. . For this reason, the purpose of the present invention is to provide a
polycarbonate resin composition which allows thin-wall molding to be carried out

20  while maintaining characteristics such as fluidity, chemical resistance; thermal
- resistance, and impact resistance. The present invention also has the purpose of

providing 8 polycarbonate resin composition with outstanding flame resistance.

As 2 result of thorough research conducted on polycarbonate resin compositions,
the mventors of the present invention discovered that by setting the molecular weight
25 of the polycarbonate resin forming the matrix to a set level or above, and by limiting
the molecular weight of the aromatic vinyl/vinyl cyanide resin forming the dispersed
phase, it was possible to obtain a resin composition having favorable chemical
resistance and various other properties, particularly fluidity, thus arriving at the present

~ invention.. _

30 Specifically, the present invention provndes a resin composmon containing (A)
~ 90-10 parts by weight of a polycarbonate resin having a viscosity average molecular

Hl—‘l_—‘l—‘HII\J



25 restrictions on the upper Iimt of viscosity average nol ecul ar

wei ght , WMOR6/IHM pr acti cal - purposes, this weight sh&&TPWEFIIS000 or
below. In the present invention, vigosity aver age nol ecul ar wei ght
was, determ ned by measuring intrinsic viscosity (limting Vi scosity)
at 20[err]C in nethylene chloride and then calcul ating the value using the.
Mar k- Houw nk viscesity f mJI a shown bel ow. 30 Nunmeri cal Fornul a o
[err] —Kl\/["@‘%l}t 0f 20,000 or (1) - In the fornul a, [err]'
equals limt (mpl-\sos;ﬁas byyxexghtamd o@parymeee ﬁ(aﬁiiﬁ%ea@ 4nardmatic Vi

- conppnen |s a

~a 0.83), and ul ar el ,
copol ymer cemmm’ﬂ'g @S)’ vy ? WWN?{/F"WBHB%PSC@ copo (ﬁ?@Md ( b) |
a vinyl cuadihdvingaweight aversge nwitculaCoveightof30(080- 19,000, and es '

96/ 07704
PCT/ 6595 /11 4@ 1-50 parts by weight of a copolymer containing (a) an aromatlcsvmyl monomer

t owar ds . i cpmpenent, (e vmyldmmdstrpm(cmn opmpponent; and €c) & subber polymer tas ies.
Exarrpl es %BP&P‘% e&nﬁmtlc vinyl fnononer conponent include styrene,
r

[err]-methyts ene, m, or Rp-nethylstyrene, vinylxylene,
nmonochl or ost ¥ % ycarbonate resif) Wdﬂ&}!ﬁl}'ﬁm mveﬁﬁ%mmmnemlycarbonate R
di br onost yrsdited bmr@lsmerﬁar:knoﬁn phosﬁhnh%&thb&tdr' Mkl 'hiétfiod & /| gkyrene,

contithat | deRamgse oo “mm;%s 1 PRy %Sé@%@@aﬁaamsmiﬁm@”e e
and [ er r] PublidationtNo. 6903124934 Examplesl:_oﬁllpldﬁihenﬂ ysed aklacraw ﬁuferﬂl’ﬁﬂhﬂﬁ :
Uhese. suberanBhydrbeytdRu ot (Rl 1 0. oL of BRBE 10 AN horey
~ There ar le%bqs(aBrithhrme-bjsdmxmheoyhpropandme conposition ratio of t hese i '
substances,s giifs, S dimethPULh{drdSyptiehiproParts PE 1 it 8- Hylrox)phétfbyciciekfe,
' 15 1,1-bis(3, 5-dxmethyl-4-hydroxyphenyl)cyclohexane, 1 l-bls(4-hydroxyphenyl)decane,
1 4-b|s(4-hydroxyphenyl)propane, 1 l-b:s(#hydroxyphenyl)cyclododecane,"
1,1-bis(3, 5-d:methyl-4-hydroxyphenyl)cyclododecane, 4,4-dihydroxydiphenyl ether,
4 4-tlnodaphenol, 4 ,4-dihydroxy-3, 3-drchlorod1phenyl ~ ether, ‘and -
- 4,4-dihydroxy-2, S-dxhydroxydlphenyl ether.. Moreover, examples of precursor |
20 substances used to introduce the carbonate include phosgene and diphenyl carbonate
In the present mventno_n, the polycarbonate resin should have a viscosity average
molecular weight (Mv) of 20,000 or above, and preferably 21,000 or above, with a
weight of 22,000 or above being parttcularly preferred. * If the molecular weight is
excessively low; chenncal resistance becomes poor There are no pamcular
25 restrictions on the upper limit of viscosity average molecular weight, but for practical
purposes, this weight should be 40,000 or below. In the present mverman, viscosity
average molecular werght was determined by measuring mmnsxc viscosity (limiting
viscosity) at 20°C in ‘methylene chloride and then calculatmg the value usmg the
Mark-Houwink vzscosny formula shown below '
30 Numerical Formula ' o - |
- | n=KM*" o N
Intheformula, 'q equalshmmngvrscostty,l(andaareconstants(l(— 1 23 X 10
a = 0.83), and M = molecular weight. - '
Next, component (B) is a copolymer contammg (a) an aromatic vinyl monomer -
35 oomponent ‘and (b) a vmyl cyanide monomer component Component (B) contributes .



There ar jicular rest'rur'ctrons on the conposition ratges (b),
and ewagrmrred anopunts in corr\];)\gnent (B) are 95-50% by wel gﬁ;‘ﬂ'{?

and 5-50% by wei ght of (b) th the anpbunts of 92-65% by wei ght of
(a) and 8-35% by wei ght of 15 (b) being particularly preferred. -
SAN resin (styrene-acrylonitrile copolynmer) can be nentioned as a preferred

' I f
par 1 cul ar PR RAROYR e molABIEP ARkityTbf theresi compoydO. 000 0,

conponent - ( B)Examplesirof dhedi (nhra,rometmo'anxlu@pmem QQ!'RPMnIBcludat styrene,tel t

20 pol y gemefhyisty?éne, beCkm-sU%?erpSln REJrede %ﬁméaﬂmm

pol yneri zat | and Si on yrerizat i be u reover,
thi s copol 9&’%‘8?’50 be’"ﬁ%?ﬂ@ﬂypeﬂ é%ﬁ?@?ﬁ!}"ﬁgésepar

g\?g(r)!at)gsge %P% |, ar lateirme, lstyrecnfe, {hﬂ‘e s ner oéaslrjlsl:'c?t iﬁgﬁigﬁltaWB(eB)
Shout o be. $ESbHEDe EiD ﬂaroéftarpaqrrryovzs ThE Brolis Rbaieem at stwene

mol ecul ar mg.hnethjrlstyi'ﬂecopol ynmer of conponent (B) is below . t he

and i1t g Bt [o) ﬁf%’lfﬁ?ﬁ%ﬁﬂ?ﬂ%ﬁ%ﬁ%ﬁ@éﬂ%ﬁ% Bipifte pa™

i mpai r ed. methacrylonitril¢, @nd these suhstances:way be nsed aloneor(in combinationseafi twm,omyl

monorngr €o enfrheleb)uéno E;xculﬁl’%trﬁ:ﬁéﬂ% R BRI ﬁpﬂﬂ%ﬁat of Ahese(C) @
r ubber poly Ies of aromati ¢ yvinyl- nmononer conponent
and (b) thé“ FSOH °3PPh§4‘l9"gr ven above under

t heI dgscr i pt I'nibrefarecm l&xla(ﬁj'BﬁglstrEﬁéﬁmbﬁStlﬁf cétﬁpoiiﬁtﬁll rratlweag (a)/(b), andO! yner
011 sopr oREsteted BB i aobfonduso ) R30S SET. B Shellh i (e 508wy e s
di ene weight b ¢b)s withcthe amoants\df $2-65% by-weigindof(ay and 88 5961y weight of
ond Boock (DPHRHrAaRERmed, '™ " P OR ST org0a’ POV
PCT/ US95/ 1143%AN resin (styrene-acrylonitrile copolymer) can'be menttoned as a preferred
example of the copolymer of component (B).
There are no particular restrictions on the method of mamfactunng the copolymer
- component (B), and any _ordmary method such as block polymerization, melt
20 polymerization, block suspension polymerization, suspension polymerization, and
emuision polymeﬁzntion, may be used. Moreover, this copolymer may also be obtained
by blending separately copolymierized resins. .
In the present mventton, the weight average molecular weight ('Mw) of the
copolymer of component (B) should be 30,000-110,000, and preferably
25 40,000-80,000. - If the molecular weight of the copolymer of _compon_ent (B) is below
the aforementioned: range, this will cause a decrease in physical properties, and if it is
- above the aforementioned range, fluidity will be impaired. :
~ (C) is a copolymer 'containing (a) an aromatic vinyl monomer component, (b) a
vinyl cyanide monomer component, and (c) a rubber polymer. ' Examples of (a) the
30 aromatic vinyl monomer component and (b) the vinyl cyanide monomer components
are given above under the description of component (B). Examples of (c) the rubber
polymer include random copolymers and block copolymers of polybutadiene,
polyisoprene, and styrene-butadiene, hydrogenates of said block - copolymers, diene
rubbers such as acrylonitrile-butadiene copolymer and butadiene-isoprene copolymer,
35 ethylene-propylene random copolymers and block copolymers, ethylene-butene



random co&o?éorrers and bl ock copol ymers, copol yners of ethylene and

[err]- copol ymers~ of : ethyl ene- unsat ur at ePCRBSIIR4ASi c

acid esters such as et hyl er(e met hacrylate and. :

et hyl ene-butyl acrylate, acrylic acid ester-butadiene @ copol yrrer S,

for exanple, acrylic flexible pol yners such as butylacrylate but adi ene 5

- copol yner, caqpol yners of. ethglene and fatty acid vinyl such as .
et hyl ene- viangemy lock qapplymess. peanelymers o eﬁhmenemdugealeﬁm
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non- conj ugﬂﬂlﬂemi ener pol nomecanjugateshe r diener a!terpolymers amchl i C as

fl bl di -b I b -
pare;(: culear pr e?ropyleg&eﬂﬁdﬁaﬁt aSItSPEne con e:ﬂengf ?kﬁwéﬁ&?gggobﬁt eﬁleng

copol ymer ethylene-propylene-hexadiener 2 sepolpes 0obulyleneiispprens: lcapdymets’,% and -
;I'her e are %rﬂﬁiéd and hﬁiglgﬁlmbgﬁné %ﬁmh&h@;ﬂ rgt&gﬁggf#tp&%yewgegﬁz
bl en&%d i rFYe 5mrﬁg Egcaan‘e an%egpm(h%eﬁ P include - ethyleng-propilenec

.giC% d)I goﬁggg?w eﬁdﬂpr el@gg. ol ¢ I e?:ld:vm theslyﬁﬁ}s’ gi%gentﬁzﬂﬂe Cﬂnde used B
in an 20 'r?%‘fcbq e&'be‘g' B&E'dvé'regﬁl %P“?Péﬁ%& E’“W%FWC :
present i rpasticularly preferred, andxthepstyrene fcontent of this! mmnmudieme&pawlnmcl ud_‘
err err W%éx . such as acrylic acid and -
Eret h!’ic£yl |%°g@ﬁ£ﬁf&ifﬁ err -unsg?urateﬂ’}’car boxyl |g aci d estgrls suclh

as 15 nethy mmamp arrestn@mw reompositioncratio of components (a), =

' propyl(rret C g%}[ﬁ &f‘%‘ﬁ]‘ yl at e,
and @?1 e rretxﬂacry gtg errf err -unsaturgéed I car oxyl ic
aci d anhycﬂ‘\ 0Bs nal eic anhydrl de and itaconic anhydri de,

and inide Comeomgan@i (ﬂ‘:}:riii]addxﬁ&:»ﬁ]to'duaﬂ&ai?emieimeﬁedlld:<9:vi115\F a? i@ (cpuch as.
mal ei m de.y (dyeiBiiomer WhicH Sine copolymihzed Wit el omponegaemxy Belshas o
20 amount which does not adversely affect the purpose of the present invention. '
' Examples of this copolymenzable monomer include o, B-unsaturated carboxylic acids
such as acrylic acid and methacrylic acid, a,B-unsaturated. carboxylic acid esters such
as methyl(methjacrylate, ~ ethyl(meth)acrylate, propyl(meth)acrylate,
butyl(meth)acrylate, 2-ethyl(meth)acrylate, and - 2-ethylhexylmethacrylate,

25 (m,B-unsaturated d;carboxyhc acid anhydndes such as male:c anhydride and' itaconic
anhydride, and imide compounds of a,8-unsaturated dicarboxylic acids such as
maleimide, N-methylmalemnde, N-ethylmale:mxde, N-phenyhnalemnde, and
N-o-chlorophenyhnaleumde, and these monomers may be used alone or in
«..ombmauons of two or more. :

30 ~ The copolymer ‘of component (C) should preferably be a graﬁ copolymer etc.,
formed by graft copolymenutxon of the other components in the presence of (c) a

. rubber polymer; with preferred resins being ABS resin (acrylonitrile-butadiene-styrene

copolymer), AES resin (acrylonitrile-ethylene-propylene-styrene copolymer), ACS

_ . resin (acrylommle—chlonnated polyethylene-styrene copolymer), and AAS resm
35 (acrylomttﬂe-acryhc flexible polymer-styrene copolymer) -



_ N-o"chl o] | ei m de, and t hese rmnorréké may be used @lOneel]azicn
conbi nat ﬁgﬁ@&@%ﬁ‘o or nore. 30 : - The copol ynmer of corrponent!rl )
shoul d preferably be a graft. copol ymer5 etc. formed by graft

copol yneri zation of the other conponents in t he presence of (c) a
rubber polyner, with preferred resins being ABS resin

“(acrylonitril epgg ﬁémoata\( tRdtdescribed abo0® For/iHR!(B) &E&a{gﬁf infy be used to
(acrylonitril e-get l-epe- st ren(e&copolymer) resin

(acryl onltrF‘F@-‘féﬁP YE%T?& %‘ﬁ%‘ Jrene copol yner), and AAS resin

\?;\% o) (() gg (r) ZI OrFHer afoﬁnmmhed: cémpornentse(A) (B)eands (C) arecblendad innthe)following

PCT/ USo5/ 11748 Specifically, they are yised in the amoynt of, 90-19, parts; by weight of (A), 1-59,,
t-he (BY coppdrtsiy weight 6f(B)s end 150 parts by weight6£(Q)uwith résper.tctpcd tmairofd’DO

a -
;?gpglngmjedf( I'n- lPyhe : wa)-g@ il %?Q@§QQC|¥%2%?§“A% (é? are use((j |)n -
the amount : mofﬁa).tagdblﬁ%#@hbymelgm)o @gzbsmgmre v tIE the ameyngiof of

B d 1- g, t t 2l
éa?tsagy weéght of, %Qﬁe‘ﬁﬁ%r&hmeg%ﬁm sm‘cl)c]!i BQWsmgyangﬁam tth)

140 parts atorem tthepmal pesistance decreases., If the amayut gf; 3{’@}3 thei ng
]plr ef grut)ed ifbr&ﬁ&néﬂ?l Pdngg,f tl}ls will caﬁsg)a idecrehsyin ﬁP&gﬁi?{tﬂnﬁﬁt ipaadvdvre:age
uidity is creased, an it s be]ow re oned r ge
t her mal res‘?‘ﬁé| B@H’é’&g’ I haye ad?gﬂﬂfnqglf% °Pf (rﬁlt punt of |
af'or enment i ofG)disrabove the hﬁ:aemutlbnmmnge,astlﬁxessawdbdme&; amd) iftit 1sabeiowfthet is
bel ow t he have a detrinmental effect
afowne[nﬁgﬂéf%g%, f&?&ﬁ%&&m ‘8?1 ecref

on fluidity ove t he af orenentioned range,

stiffness w | |Incasditions to thmfmpmenm bearapenents, (D) a compositersubbies rgraft

af o et | i nie RRGRI 1 gl $AR) monomer pnto dhpse'ufer. orilfing
yorganng)s(i)loxane yallctﬁrmet%acrylate may ge lended into the resin

- composition of the present invention in order to improve flame resistance. Component
(D) is a composite rubber graft copolymer formed by graft polymerization of one or
two or more vinyl monomers onto 3 composite rubber having a composite unified

20 structure in which the polyor‘ganosiloxahe rubber componént and the

- polyalkyl(meth)acrylate rubber component are mutually interlinked. '
For example, this composite rubber graft copolymer may be manufactured by
methods such as that described in the specification of Japanese Laid-Open Patent
~ Publication No. 89-79257.

25 - It is appropriate to manufacmre this composite rubber by the- method of emuision
polymerization. Preferably, latex should. first be prepared from polyorganosiloxane
rubber, the monomer for synthesizing alkyl(meth)acrylate rubber should then be used

to impregnate rubber particles of polyorganosiloxane rubber latex, and the monomer
for syntlmls of alkyl(meth)acrylate rubber should then be polymerized.

30 - For example, the polyorganosiloxane rubber component may be prepared by
emulsion polymerization using the - following organosiloxane shown below and a
cross-linking agent (I), and at this time, a graﬁ crossing agent (I) may be used in
combination. : . C :

An example of this organoslloxane is a cham organosnloxane such as

35 dimethylsiloxane. Moreover, one may also use various cychc organosiloxanes with 3



forned by grafting a vinyl nononmer onto conposite rubber
cont ai ni %M%%M pol yor ganosi | oxane and pol yal kyl (et h) acnggF@’W%e

bl ended into the resin _ corrposrtﬁon of the present invention in order
to inprove flame resistance. Conponent (D) is a conposite rubber -
graft copol yner forned by graft pol ynmeri zati on of one or - two or nore

‘vinyl nononggs Y sitegunified 20 '
structure "B *ﬁorganosrggxg% %&g%%? F%BWB‘&P 'Hd t he
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oo oo B .t b (o PR 4y e ot e

al kyl (et h) ym@bmbbwo@nmm apertentage of 70% bynweigltaraboveber -

particles e rubber .| at ex,. and t he nononer for _

Iséynt hesi sI of net é aée rub er shoul d thegtabe p%n:‘rﬁw?&/ : il

or exanpl e, ;%FWJ gent/

errul sion pod;mg 1 Cdpenif i t hgithol b% or | o and
inlding | Cugenti (¥ ges iHelamg! mgmﬁkﬂac OSSQgﬁ %

1) 1 SR i oo
or ganosi | oxtatrebutoxysilatisi nTetrafonctionkbx 2ressdinkingas agénts miif@&h%a' OXGHIE: -
Joreover, HbaiiidyAlath Heifp KakSAy B O G o b ot <
" PCT/ US95/ 11alene or in combinations of two or more. The amount of the cross-linkirfg agent used Or
nor e 1sTenbeshduld preférably 66 6/1250% by Jediaht G IR pSlyorgandaiBiiie rﬁbbe'r”c%'m“d%em | |
The graft crossing agent (I) should be a compound which can form the units shown
- in the following formulas: L '
- Chemical Formula 1 - ' ST o
CH,=CR®’)-COO-(CH-SR'Opayz -~ @)
20 Chemical Formula2.. = - S N '
CH; = CH-SiR',Ogayz | - | &)
Chemical Formula 3 . S -
. HSH(CHp)ySR'.Ogayr R - (I-3)
25 - Inthe above formula, R'isa lower alkyl group suchas a methyl group, ethyl group, or

propyl group, or a phenyl group, R?is a hydrogen atom or methyl group, nis 0, 1, or
2, and p is an integer from 1-6. As the (meth)acryloyloxysiloxane which can form the

umtoftheabovefommla(l-l)hasahlghgraﬁ efficiency, it offers the advantages of
allowing the formation of effective graft chains and showing high impact resistance.

30  Moreover, methacryloyloxysxloxane is particularly preferred as the substance capable
of fonmng the unit of fommla (I-1). Specific examples of methacryloyloxysﬂoxane
include . B—methacryloyloxyethyldlmethoxymethylsdanc,
t-methacryloyloxypropyhnethoxydtmethylsnlane,
':-meﬂ)acryloyloxypropyldunethoxymethylsrlane, .

35  t-methacryloyloxypropyltrimethoxysilane, -
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20

agent (II) and a graft crossing agent (II).
- Examples of the alkyl(meth)acrylate include alkylacrylates such as methylacrylate

'ethylacrylate, ‘n-propylacrylate, - n-butylacrylate, 2-ethylhexylacrylate and

25

30

35

alkylmethacrylates such as hexyimethacrylate, 2-ethy|hexylmethacrylate, and
n-laurylmethacrylate, w1th the use of n-butylacrylate being preferred.

Examples of the cross-linking agent (II) include ethylene glycol dimethacrylate,
propylene glycol dunethacrylate, 1 3-butylene glycol dunethacrylate, and 1,4-butylene
glycol dimethacrylate.

Examples of the graft. crossmg agent (II) include aryhnethacrylate, triarylcyanurate,
and triarylisocyanurate. Arylmethacrylate may be used as a cross-linking agent. These

r]

cross-linking agents and graft crossing agents may be used_ alone or in combinations of -
two or more. The total amount of these cross-linking agents and graft crossing agents

used should preferably be 0. 1-20% by wenght of the polyalkyl(meth)acrylate rubber
component. .
Polymerization of the polyalkyl(meth)acrylate rubber component is carned out by

adding the aforementioned alkyl(meth)acrylate, a cross-linking agent, and a graft



i ncl ude

B—nethacﬁyp3ypgw§ethyldlnethoxynethyIS|Iane | PCT/US95/11435
[ err]-met hacryl oyl oxypropyl met hoxydi hyl si | ane, - _
[ err]-met hacryl oyl oxypropyl di net hoxynet hyl si | ane, 35
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m xed solutiqn 10 of or S|onane nd the cross:| nkln en
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withits acpolmrganosdoxamsmbbetocqapmnt duaraedmﬁh;dsxbxme rep‘eatedtmainda the
orbi nat .Zitn*‘éu‘“t% EDE il pa ity tiactite Tubber, copficReft By £ -ty
salt of al KigpeateduRit.c acid, etc., as this has the effect of allomnng the
st F‘b' lity of tripe composlte rubtBed ﬁi%baﬁeﬂ ift $hiS ahher B embilsion Polhérilation may be
‘ POL YIS ! | zat] gra& lymennd with a vinyl monomer. The gel content of this composite rubber
_ measured in 12-hour extractlon at 90°C usmg triene should preferably be 80% by
vmmﬂuordmme : :
hﬁnummmlnonhru:nuztﬂwraxmemmnsofbﬂmmzdfhnwtemnmmexmpun
resistance, appearance, etc., the ratio of the polyorganosiloxane rubber component |
20 and the polyalkyl(meth)aclylate rubber component in the aforementxoned composite
rubber should be 97-10% by weight of the latter with respect to 3-90% by weight of
the former, and the average particle diameter of the compos:te rubber should
preferably be 0.08-0.6 pm. ' : '
Examples of the vmyl monomer. graﬁ-polymenzed onto' the aforementxoned
25  composite rubber include various vinyl monomers, e.g., aromatic alkenyl compounds
- such as styrene, a-methylstyrene, and-vinyl triene, methacrylate acid esters such as
methyl methacrylate and 2-ethylhexylmethacrylate, acrylic acid esters. such as
methylacrylate, ethylacrylate, and butylacrylate, and vinyl cyanide compounds such as
- acrylonitrile and methacrylonitrile, and these substances may be used alone or in
30 combinations of two or more. “Methylmethacrylate is part:cularly preferred as the vinyl
monomer. The vinyl monomer should preferably be contained in the amount of 5-70%
by weight with respect to 30-95% by weight of the aforementioned composite rubber.
The composite mbber graft copolymer (D) may be isolated and recovered by
: ~ adding “the aforementioned vinyl monomer to -the aforementioned latex of the
35 composite rubber, addmg a composite rubber graﬁ copolymer latex: obtamed by
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25 Here, R, R?, R®, and R* are independent hydrogen atoms or organic groups, with the
exception of the case of R' =R’ =R’ =R*=H. X is an organic group having a
valence of 2 or above, p is 0 or 1, q is an integer of lor above, such as 30 or below,
andnsanmtegerofo or above.

. However there are no pamcular restrictions on these substances. :

30 In the above formula, the organic group may be a substituted or non-substituted
alkyl group, cycloalkyl group, aryl group, etc. Moreover, if the group is' substituted,
examples of the substituent include an alkyl group, alkoxy group, alkylthio group,
halogen, aryl group, aryloxy group, arylthio group, or halogenated aryl group, or a
group composed of a combination of these substituents, such as an arylalkoxyalkyl

35 group, or a combined group produced by binding of these substituents to an oxygen
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bal anced f1 E esi stance re%s an ear \nce xy t he
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pol yal kyl (r Rizdiphenghsuifons andrdihyiiro: phﬂmeneoned corrp05| te

bb houl 9Q0% b
wei ghtlof ﬁmﬁlﬁssl o, %?'ﬁgaﬁ@ piirc, 9%#@3@5@8% indiiE Fimetippopghate, "
. conposi t e T tridshylphosphate, tnbutylpbospheteablt;loWIphosnlmﬂ 6tr1batox}'elhylphosphate :

Ex | f d to - d 25
composi ve r iflEnypRkongRIDTE B 2 vicckiphtphate. ©0f 0 ! HesipRnlipRblL e
" conpounds  octyldiphenyiph Q%Ph%’yr eﬁBSOFE’%P ph W iphosphatey 1 eﬁ@ﬂcﬂﬁmmt)pho; q
gefa{]ﬁcrﬁlaitaj ?i@hl@ Ia?ﬁ h% aC|.d. m; hylsu(r:rﬁt as éhlb ! ﬁyl'ﬁjhosphate, '
met hyl ﬁcrylyh{[‘rg2 51'3!%\% Emgrﬁ o8 E&‘PW ®, and Vl nyl cyani de
conmpounds Smasdlbromopromrphbﬁﬁlhie;l | eaidd nbis(ehtorops Goc@l@ﬁo '

Net hy1 ot haBPpherol A Gspiapais B phitn 'K iiiefte € pERY mich oo’ E’xy'n%ﬁ?ﬁ?er

The vi.nyl noncprepoxyhoon refersbly; | (subistituted): phenokyi suchhas sphenoxy air metltylo '

b ht h t
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and r@Bover eegorsjnol bisphosphate,, sriexibenzenee sphatey Wi yF" l?h‘Ps
af or ement i opgbusFolyphosphiabés being preferred.

The above component (E) should be added in the amount of 1-30 parts by wetght
with respect to a total of 100 parts by weight of components (A)-(C) w1th the amount
of 3-20 parts by weight bemg preferred.

25 If the amount of component (E) is too small, flame resistance will tend to be
msuﬁexent, andlftt is too great, thts will have adetnmental eﬁ'eet on thermal :

Moreover, the resin composmon of the present invention may also contain a dnp
prevention agent. Fluorinated polyoleﬁns which may be used as this drip preventton

30 agent may be eommeremlly obtained or manufactured by a well-known method. For
| example, this dnp-prevennon agent may be a whlte solid obtained by polymenzatlon of
tetraﬂuoroethylene in an aqueous medium at a pressure of 100-1,000 psi and a
temperature of 0-200°C, and preferably, 20-100°C, while using a free radlcal catalyst,
such as sodlum, potasslum, or aluminum peroxydxsulfate For detatls, refer to U.S.
35 Patent Spectﬁcatton No 2,393,967 by Brubaker which is 1ncorporated herein by
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al so cont mﬂ?‘%%‘?ﬁ?&?ﬁbr ¥ I ¥ Ozﬁgﬁ'&t”( ese t‘l‘ie%law

af or errent I %ﬁﬂn&aﬂlﬁpbbmmble% thuzﬁmi efareﬂbhlssfrom EL mboﬁpb@nvmdm fid
gﬁgﬁf 'O(f A Conpﬂf{}mtﬁew ¢ ﬁﬁg bgycomﬁer{:ﬁhy Qbtatlta iR Y fkm SF Teflon 307
' from Mitsui Dupont Fluorochemical Co. Fluorinated polyolefins should be used in the
-amount of 0.01-2 parts by weight with respect to 100 parts by weight of component
(A), with an amount of 0.05-1.0 parts by weight being preferred.
In addition to the aforementioned components of the resin composition of the
15 ‘present invention, depending on the application, one may also add additives at the time
of mixing or molding, provided that these additives do not impair the physical
properties of the invention, with examples including pigments, dyes, reinforeing agents
(glass fibers, carbon fibers, etc.), fillers (carbon black, silica, titanium oxide, etc.),
thermal resistance agents, antioxidants, weatherproofing agents, - lubricants, -
20 mold-releasing agents, crystal nucieating agents, plasticizers, fluidity-improving agents,
antistatic agents, etc.

There are no particular restrictions on the method used in manufacumng the resin
composition of the present invention, and any common method_may be satisfactorily |
used. However, the melt mixing method is generally preferred. It is also possible to

25  use small amounts of solvents, but these are generally not required. Specific examples

~ of the equipment used include extruders, Banbury mixers, rollers, and kneaders, and

these may be operated in either batch or continuous operation. There are no particular
restrictions on the order of mixing in of the components. -

In the present invention, by combining the specified molecular weight ranges of the

30  PC and the aromatic vinyl/vinyl cyanide resin, one can obtain a resin composition with
an outstanding balance of various properties and which is suitable for thin-wall
molding. Moreover, by adding flame-resistance agents components (D) and (E), it is
possible to obtain a resin composition showing outstanding flame resistance.
EXAMPLES

35 . The following is a detmled descnpt:on of the present invention by means of '



25 Herqodshinidss Rl errl, Rerr], and Rerr] are independe}tg%sﬂg@g”] _

~atons or organic groups, with the exception of the c

Rlerr] = Rerr] = Rerr] = H Xis anhiganlc group havi.ng a val ence
of 2 or above, pis Oor 1, gis an i ger of 1 or above, such as 30 or .

bel ow, and r is an |nt eger of 0 or above. ~ However, there are

‘no-particular restrictions _on these subst ances 30 In the above
formul a, thepragticahexamples, Thedfoll wmmmmtameummhsmnmmles

al kyl. group, crgnidhkit!(AJ(P (PER3) th&hﬁlﬂﬁec&n t |ngﬁﬂﬁga)nlf ‘the group is

‘substituted, l,es o ubst al kyl group,
al koxy group, gpkﬂ)t ?"@% brspﬁ ‘é XAN], amanubaciured chyp,
a%tm 0 gr Nihon of.BraPlagiiusakeK., aimtinsity aiseosity oa46 dl/ asg'ﬁ eaggp%eé a2
conbi nation u an_ar oxya group,
or a cgstnbl né‘gétg %8‘5&'!&&% %pﬁﬁgpﬁgogfﬂﬁﬁﬁétltuents to ‘an oxygen
WD 96/ 07704 (2) ‘Polycarbonate of brsphenol A (trademark: LEXAN manufactured by
PCT/U895/11 tnnm
ratom sul fur a?om EorPln cr oKeKn a om cSl‘JnC osrg °5°ar"¥5s%ﬁ W @‘rggpc in
Mbr eover , tmhylmGCMOMMNEaBPMpZW@WMﬁme) of 2 or-above refers
to a group havp 9P ’%Qﬂﬁ’ ?ﬁﬂ“ﬁﬂ?b Bﬁ LBTRY one
-or m;@nhyda@ C' ;}w pun Qfeogg%ésghg%(ﬁ %t : L rom w%y
af orenthti o ‘S Eﬂ&?ﬁﬂs@swsﬁ@ﬁydg%dyskﬂ mﬂasvgnedug 209C in
| methylene chlor:de, Mv = approx. 18,000 (calculated value).
qup_qu_@ (SAN (1) wis used in the companson exarnples)
SAN (1): SAN recrn, ‘trademark: SR 3OB (manufactured byUbe CyconKK.),
Mw =117,000. '
_15 ' -SAN (2): SAN resin, trademark SR OSB (manufactured byUbeCyconKK.),
Mw=63000 -
ABS: ABS resin, tr'ademark: UX 050 (manufactured by Ube Cycon K.K.)
20 Trademark: Methaprene LS-2001 o ' S
methylmethacrylate—butylacrylate-dnmethylslloxane copolymer, manufactured by
' Mitsubrslu Rayon Co, Ltd. :
Trademark CR 7338 _phenylresorcin polyphosphate, manufactured by Oya
25 [transhterattonuncertam]KagakuKK Co
- Trademark: Teflon 307, polytetraﬂuoroethylene, manufactured by Mitsui Dupont
Fluorochexmcal Co

30 - The various components were mlxed in the ratios shown in Table 1 (weight ratios)
andextrudedmabra:nalextruder(BO mm) set to 240°C and lSOrpmmorderto
prepare pellets. Next, these pellets were injection molded at a ‘'set temperature of
250°C and a metal mold temperature of 60°C. The molded- product obtained was
tested for Izod impact strength and melt viscosity (Mv) and was also tested for

35 chemical resistance. Moreover, in Practical Examples 3-5 and Comparison Examples
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With tri pheny‘mﬁpm@daadd on s test bads with'a thickiess of 1/16 inch hedording et r ed.
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resin conbegnlihde f @'lf Uﬁ-:&fse@% % BI‘J-Q@E belowp contain a drip

preventlon agent uorlnated

prevention. 30 -0 e;h PQ?E'%‘ ffgmﬁsedﬂsg th%% dri p

vel | - known :Ei&o arucle ﬂmﬂmleeoﬂ%ﬁlttﬁg ﬁredbsmmonrfalmbfﬁw be a
white soli d ta| n@ by pol ynmeri zati on o tetrafl uoroet hyl ene in an
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For detail
of the samples.

V-II: Average flame retention time after removal of ignition flame is 5 seconds or
less, and microparticle flame capable of igniting the absorbent cotton falls off the
25 samples.
Moreover, UL-94 specifies that uniess all of the test rods meet the requirements for
a specified V class, they may not be assigned to said class. In cases where these
~ conditions are not filled, the § test rods are assigned to the class of the test rod with
the worst results. For example, in cases where one test rod is classified as V-II, the .
30 class for all 5 test rods is V-II. '
V(s -inch fl :
Accordmg to Method A (bar test), the test pieces were brought into contact witha .
burner 5 times, and the following items were observed: (1) combustion time and
- glowing time, (2) length of the burned portion of the test piece, (3) the presence or
35 absence of drips, and (4) deformation and physical strength. Moreover, the thickness.
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bi sphenol A |(Trademark: LEXAN, manufactjured by - Nihon G E Plastics
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- PC (3): onat e of bisphenol A (trademark: LEXAN, nar by 10 -
Ni hon GE@%@Z@% cs KK, intrinsic vi sc05|ty 0.42 dl/g as WM?‘é? :

20[err]Cin nmet hyl ene chl or] & .= appro 0_(cal cul at ed
- val ue). . Conmponent ( B) (SAN (1) was us wlgq#he corrpa

exanpl es) o SAN (1): SAN resin, tradema actured by -

- Ube Cycon KCEAIMS - Mv = 117, 000. 15 &
.trademark: a(ﬁpc&gmwtqctured by Ube Cycon K K) 3, 000. E
Conmponent (C BABS: ABS resi n, trademark: UX 050 (manuf actured by . -

Ube Cycon K. K)L. Aresmcompoqmommmamhg(mm-mpartsﬁvwdighﬁbﬁ l&ﬁrb@m@ne

copol vyer , "SEBPERIRRg atat ik S50 B 1 BT B "

Conpongnt ( E) 1-50 P#ﬁ!l byaveightof azswlylperemmm(@» mnmbmphmsulyht e,
manuf act ur aﬂobamefeorﬂﬁonm bhd wﬁhlﬁ@g b poReRt<as its Sopolymer

ool yi et r af | CRASDERy A having.a gkt fyectge ?emﬁgéﬁr&% ,000-110,000, and
FI uor ocheni cal Co. (C) 1-50 parts oPraaedpolymertoontaiing (4) an { moHomer
Shown i ToAgrPonet, (o) 8 vV e iinSReP Wﬁ@ﬂ A Tibbet pofimer an n‘i’éder
(30 ni@ setcapolymedfconstitaenind 150 rpmin order to prepare pellets
N e 2oL % i RS R e e
arso i este:mmm:mzwm o A i P
e i t a '
35 and Conp S ol weight of 40,000-80,000, | | ‘
15 4 The resin composition of Claim 3, in which (B) the copolymer is SAN
5. The resin composxtxon of Claim 4 in which (C) the copolymer is selected
ﬁ'omamongABSrwn,AESmm,ACSresm,andAASmn.
6. The resin composition of Claim 5, wherein 0.5-40 pam by wenght w:th'
20 respect to a total of 100 parts by wexght of the aforementioned components (A)(C) of
a compostte rubber graft copolymer is formed by grafting a vmyl monomer onto a
composite rubber containing D) polyorganoslloxane and polya.lkyl(meth)acrylate
7. The resin composition of Claim 6, further comprising 1-30 parts by weight
_ of (E) a phosphonc ester compound with respect to a total of 100 parts of the
25 aforementioned components (A)-(C)
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WO 96/ 07704
PCT/ US95/ 11435 3-4, flane resistance wa so eval uated. The
result’'s are shown in Table 1. The eval uation tests o esin

conposition were carried out as follows. rmmm a
strength (Kg-cnficm NEasurerre%s were co m mm!gﬂml‘;ed
test piece ne Ik 1/8 inch in i ckness according t®

(2) Melt vis M/) Vi scosity was neasured at a terrperature

of 260[ err] C Whitds claimed isat e of 1, 500 seconds[ err] using a

capillary rheomgter. : : '

Sarv0. W Wi e ket A resin composition cofitaif (P96, PBS‘ g’f% ghbof polycarbénd

t hi ckness of mﬁmdlamsﬁna%@smwaedn@lﬁ@larwelshto 39 bexe pr esent ed in

Bul I etins94 of the Urm?/éwso awby%igmtdrral &%oﬁ}ﬁfe?%ﬁfai (at)anaromatlc vinyl
r

" Conbusti on Tests fo referred fo in

terla assi ficatjon'
fol | owi ng as Monomer coi aﬂiﬂs L cﬁTB f, componeat s ds ﬁﬁ?%lﬂ“ﬁ'l s
were cl assifi mhstmtentadddxagmgdewelght Mmgen\dlecﬁ&r\#eﬁghtVfBOOGMl&’OOO dmdsed on

the results for 5 sa S A [ the
various V grades of 3?)3450 ven %&WJ 08&8% @ a{’i‘gomivera ﬂ'?’f'é
retention ti neompanent, (bhawityl gyamdgmonmnerfoommmt, ands; €) anrubbery polymer as its .
| ess, ?9 no &rfd}mr hﬁitﬁ?rf | ame capabl e of igniting the absorbent cotton

faIIso the sa . V- Average fl a
retention t| e é-’fter erﬁ?)ﬁ@W?‘Ba?PFéh‘mllaWéV‘F‘ghé@@é te resin has
| ess, and no mcmgrawmgen{olm b£21000 arub‘olva,g the absorbent cotton

etEntion Lime 2t er THEFE9RCOBPORRRF pf Elpim 1. ncvhich @GN srpde s & waidh
| ess, and mni cavepagetmeleculdn wieightoaf#009-8G,0003ni t i ng t he absorbent cotton
falls ofif the 2% TR RisfaScomposition of Claim 3, in which (B) the copolymer is SAN
resin.
5. The resin composition of Claim 4 in which (C) the copolymer is selected
from among ABS resin, AES resin, ACS resin, and AAS resin.
6.  The resin composition of Claim 5, wherein 0.5-40 parts by wexght with
20 respect to a total of 100 parts by weight of the aforementioned components (A)-(C) of
a composite rubber graft copolymer is formed by grafting a vinyl monomer onto a
composite rubber containing (D) polyorganosiloxane and polyalkyl(meth)acrylate .
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I\/Qreover UL-94 specifies that unless all of the test rods neet the

requi rements for a specified V class, they may not be assigned to
said class. In cases where these conditions are not filled, the 5
test rods are assigned to the class of the test rod with t he wor st

results. For exanple, in cases where one test rod—i assified as V-11,
the 30 class for all 5 test rods is V-11. LS‘LJWTSW—S

test (5-inch flame test) Actd8di ng to”""ﬂ ﬂ the
test pieces were brought into contact with a ﬂﬂu”mm“”ms and
the following itenms were observed: (1) conbustion tinmk and® s gl ow ng
time, (2) |lengtAIM8 the burned portion of the test piece, (3) the presence

or 35 ab (o) and (4) deformation and physical strength.
Mor eover, t hzﬁ@%?ck({'lalmehqé WD 96/ 07704
PCT/ US95/ 11435 14 of

the test piece was , 2.5 Eval uat a for passing 5VB: after 5
appl i cations ) R{Tr]ﬁgn cgglpoe 8“&55}‘[@ of the test pieces may show a

conbustion tine or gl om(A)gB(I—1mparts by weightstsatybanspriafe sssinoialdng dRiseosityr |

none of the tes I ec (4) Chem cal resistance
5 Eﬁ?ﬁ%ﬂ%é’%/"g 3bQ¥% i n t hi ckness was i rmobi | i zed

using a dedl cat eB) 180 p’art%%yvﬁéi mnoma\wlsolmat c@ﬂamingqu)damam@pl i ed
to the surface hen IresorC| hosghat the test, piece was

left standi ngVP¥rMmaROMef, ARig i SIRPRNLDt ARl

observed. Thecdponfer wnsﬁtnaﬁmdoma\tﬁ Welgﬂﬁ BVér’agéWé’tﬁ.ﬂar weight of 300004 Ng i N
t hel5 speci nens was expressed (See Table 1) The resin

conposi tion of 11,0Q0, spresent i nvention shows an outstand| ng bal ance of

Prober 105 S 25 L, 0 Yesonaeral s e ki ) o ki oy, o0
by addi ng f| amenem@sr g@mn@@nt (b) a vinyl cyamde monomer component and (c¢) a rubber
polymer as its copolymer constituent,

(D) 0.5-40 parts by weight with respect to a total of 100 parts by
weight of the aforementioned components (A)-(C) of a composite rubber graft
copolymer, said composite rubber graft copolymer is formed by grafting a vinyl
monomer onto a composite rubber containing polyorganosiloxane and
polyalkyl(meth)acrylate, and

(E) 1-30 'parts by weight of a phosphoric ester compound with
respect to a total of 100 parts of the aforementio_ned components (A)-(C).

2. The resin composition of Claim 1, in which (A) the polycarbonate
resin has a viscosity average molecular weight of 21,000 or above.

3. The resin composition of Claim 1, in which (B) the copolymer has
a weight average molecular weight of 40,000 - 80,000.

4, The resin composition of Claim 3, in which (B) the copolymer is SAN
~ resin.

5. The resin composition Claim 4 in which (C) the copolymer is
selected from among ABS resin, AES resin, ACS resin, and AAS resin.
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(57) Abstract '

A resin composition containing (A) 90-10 parts by weight of PC having a viscosity average molecular weight of 20,000 or above,
(B) 1-50 parts by weight of an aromatic vinyl/vinyl cyanide copolymer having a weight average molecular weight of 30,000-110,000, and
(C) 1-50 parts by weight of an aromatic vinyllvnnyl cyanide/rubber polymer-type copolymer. The primary purpose of this invention is to
provide a polycarbonate (PC) resin composition which allows. thin-wall molding to be carried out while mamtmmng properties such as
fluidity, chemical resistance, thermal resistance, and impact tesnsmnce : o _ _




nononer conponent and (b) a vinyl cyani de nononer conponent as its

copol yner ~ constituent and having a wei ght average nol ecul ar wei ght
of 30, 000-110, 000, and ' : (© 1-50 parts of a copolymer -
containing (a) an aromatic vinyl nonomer ~conponent, (b) a vi nyl-
cyani de nononer corrponent and (c) a rubber polynmer as its .10 -copol yrrer
- constituent. 2. The resin corrp05| tion of Claim 1 in which " .
(A) the pol ycarbonat e resin has _ a viscosity average nol ecul ar wei ght-
of 21,000 or above. - 3. The resin conposition of aiml, in
which (B) the copolymer has a wei ght ~average nol ecul ar wei ght of
40, 000- 80, 000. 15 4. The resin corrp05|t| on of Claima3, in which
(B) the copolyner is SAN resin. : : 5. "The resin.
conposition of Caim4 in which (C the copolyrrer is sel ected _ from
anbhg ABS resin, AES resin, ACS resin, and AAS resin. . 6. The

resin corrp05|t10n of Cla|m5 wherein 0.5-40 parts by weight with 20
respect. to a total of 100 parts by weight of the. aforenentioned conponents
(A)-(C of _ a conposite rubber graft copolyner is formed by grafting
a vinyl nononer onto a . conposi te rubber containing (D)

pol yor ganosi | oxane and pol yal kyl ( met h) acryl ate .

FOR THE PURPOSES OF INFORMATION ONLY =
Codesusedtondennfysmespanytoﬁlel’cronthefmntpagesofpamphletspubhshmgmternanonal
' apphcauons under the PCT.

AT Austria GB United Kingdom MR Mauritania

AU Australia GE Georgia MW - Malawi

BB Barbados- GN Guinea " NE Niger

BE Belgiom GR Greece NL Netherlands

BF Burkina Faso HU Hungary NO Norway

BG ‘Bulgaria 1E Ireland . NZ New Zealand

B) Benin v Ttaly PL Poland

BR Brazil P Japan T Portugal

BY Belarus KE Kenys RO  Romania

CA Canada . KG Kyrgystan RU Russian Federation
CF  Central African Republic ‘KP  Democratic People’s Republic 5D Sudm

CG Congo ) ~ of Kores . SE Sweden

CH Switzerland KR Republic of Korea S Slovenia
CI Céee d'Ivoire . Kz Kazakhstan SK Slovakia

™ Cameroon LI. Liechienstein ‘SN Senegal

Ccs Czechoslovakia LU Luxembourg TG Togo

' CZ _Czech Republic Lv Latvia kv Tajikistan

DE Germany MC Monaco T Trinidad and Tobago
DK Denmark MD Republic of Moldova . UA Ukraine

ES Spain MG Madagascar Us United States of Amenm
FI Finland ML Mali vz Uzbekistan

FR°  France MN Mongolia VN Viet Nam

GA Gabon

'Y



