A GLASS- F+ BER-REI NFORCED POLYCARBONATE RESI N The present
I nvention relates to a glass-fiber-reinforced pol ycarbonate resin
conposj tion which uses aromatic polycarbonate having a special phenylene

end group (al so abbrevi ated bel ow as PC) and pol ynet hyl nethacryl ate
(also abbrevi ated bel ow as PMWA), andqaarticularly, to a

gl ass-fiber-reinforced pol ycarbonate resin 5 conposi tion having

mechani cal properties which are nore favorable than those of

ordi nary pol ycarbonate PC/ PMMA bl ends. Background of the Invention

Aromat i ¢ pol ycarbonate resins show outstanding thermal resistance, inpact
resi stance, and nechanical strength, and they are in w despread use as 10

hi gh- performance resins, i.e., engineering plastics Various resin blends
whi ch nake use of the properties of aromatic pol ycarbonate are al so
known. For t spect to
t wo- component A SIS STRER RENFORTEFPOLPCRIGIGNATE kST

met hacryl ate which use aronatic polycarbonate havi ng a phenolic end
group has been presented in Japanese Lai d-Qpen 15 Pat ent Application No.
94-74018, submtted by the present Applicant. Thi s polyner all oy

shows i nproved properties of inpact resistance and tensile
el ongati on properties. However, its inpact resistance, as neasured by the
not ched | zod test, remmins insufficient for certain applications.

The physical properties of nol ded Froducts made of this type of .
pol ycar bonat e 20 The present invenginnstelates o a glass-fiberrrginforsed polysashanata resinf or

ﬁx anple, for aQBMpﬁﬁﬁbﬁ)Milchﬁhses aromatic daadﬁnetedﬁmga%p&mfpha@léd@dndwniped
ousli ngs, case
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ordinary polyca.rbonate PC/PMMA blends.
Background of the Invention ' ’

Aromatic polycarbonate resins show outstanding thermal resistance, impact
resistance, and mechanical strength, and they are in widespread use as

10 high-performance resins, i.e., engineering plastiés, Various resin blends which make
use of the properties of aromatic polycarbonate are also known.

For example, a technological improvement with respect to two-component
polymer alloys of polyca.rbonate/polymethyl methacrylate which use aromatic
polycarbonate having a phenolic end group has been presented in Japanese Laid-Open

15 Patent Application No. 94-74018, submitted by the present Applicant.
~ This polymer alloy shows improved properties of impact resistance and tensile
elongation properties. However, its impact resistance, as measured by the notched
Izod test, remains insufficient for certain applications.
The physical properties of molded products made of this type of polycarbonate
20  resin composition require further improvement, for example, for applications in
portable devices such as thin-walled housings, cases, etc., which must be compact and -
lightweight.
| The purpose of the present invention is to provide a glass-fiber-reinforced
polycarbonate resin composition which displays outstanding mechanical properties
25 compared to conventional polycarbonate resin compositions.
Summary of the Invention
The present invention solves the above problems by including a



The present invention solves the above problens by including a

-2- gl ass-fiber-reinforced polycarbonate resin conposition which
contains (A) 10-50 parts by wei ght of poly(nmethyl nethacrylate),
(B) 30-60 parts by weight of polycarbonate obt ai ned by nelt

pof ynmeri zation of an aromatic di hydroxy conpound and carbonic acid
diester in which the equivalence ratio (I1)/(1l1) of phenolic end groups (1)
and 5 non- phenolic end groups (I1) is 1/19 or above, (C 2-40 parts by

wei ght of an i npact : resi stance inproving agent, and (D) 10-40 parts
by wei ght of glass fibers. The pol ynet hyl nethacryl ate (PMVR)
of conponent (A) of the present invention-2- Is a thernoplastic resin
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fol |l owi ngl90  propyimethacrylate) isopropyl methacrylate, n-butyl acrylate, isobutyl acrylate, amyi
[err] acrylate, and RR§A dcRgat8ONn- phenolic end group (11) shoul d
preferably have t efp% yI 2 ogﬂe ]:)P Egt}{;l)c‘;ine%tS (B) of ltl}é: present invention is obtained by melit
polymerization of an aromatic dihydroxy compound and a carbonic acid diester, and its
‘equivalence ratio (I)/(II) of phenolic end groups (I) to non-phenolic end groups (II) is
15 1/19 or above, and preferably 1/10 or above, with a ratio of 1/5 or above being
. particularly preferred. If said ratio is 1/19 or less, compatibility will not be improved,
layer peeling may occur, and mechanical strength may be reduced, producing an
undesirable result. .
Moreover, the above phenolic end group (I) should preférably have the following
20 formula (III):

OH

xS

(I11)
and the non-phenolic end group (II) should preferably have the follovﬁng formula
25 IV:
_ R2
%‘ﬁ*‘@
o)

Iv)

In the above formulas, R' and R? indicate individual hydrogen atoms or halogen atoms



R (1V) In the above fornulas, Rlerr] and Rlerr]

I ndi cat e individual hydrogen atons or hal ogen atons

-3- having 20 or fewer carbon atons and being straight-chain or
brancheéd- chai n, and preferably an al kyl group substituted with
fl dorine, chlorine, or bronine. Adj ust nent of the equival ence
ratio of the end groups in the aforenentioned pol ycar bonate can
easily be carried out during manufacturing of the polycarbonate by 5
melt pol ynerization through nodification of the nolar ratio of the raw

mat eri al aromati c di hydroxy conpound and the carbonic acid diester.
For exanpl e, when, bisphenol A is used as the aromatic di hydroxy conpound
and di (ha8Ag 20 oF feyes satbon atomsand bsing straight-enain or hranghegrchaingand ¢ e
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out an ester exanhegbtainedén theform offrandamisrbsanched tharmepiastic parbonase by deasting t he
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commonl y- known cofbth§sase @éﬁ%&‘%ﬁ%ﬁi‘eﬂ%ﬁ%ﬂ@d i‘\rl“:mﬁ‘t&rr;’ﬁ?'e partipylptly
conpounds havi nwlycarbohate lobtained by cliexmethod UF reacting an aromatic dihydroxy compound
such as bisphenol A with phosgene (particularly the surface method), the equivalence
ratio (I)/(IT) of the phenolic end groups (I) to the non-phenolic end groups (II) is 1/19
20 or less, producing an unfavorable resuit. -

The method of manufacturing of the polycarbonate of the present invention is
known in and of itself, and it is a method for synthesizing polycarbonate by carrying
out an ester exchange reaction with the aromatic dihydroxy compound and the
carbonic acid diester in a molten state.

25 There are no particular restrictions on the aromatic dihydroxy compound, with a
variety of commonly-known compounds being suitable for use. Examples include
compounds having the following formula (V):

(Ra)p (Rb)q

HO X OH
4%
30
where R* and R” are individual halogens or univalent hydrocarbon groups, X is - C
RYIRY -, -C(=R%)-,-0-,-S-, -S0-, or - SO, -, R® and R® are individual



[err] 30 where R err] and R err] are individual hal ogens or

uni val ent hydrocarbon groups, Xis - C (Rlerr]) (Rerr])-,- C

(=R err1) -, -0-, - S-, - SO-, or - SOerr] -, Rerr] and Rerr] are

i ndi vi dual - -4-
hydr ogen atonms or unival ent hydrocarbon groups, R err] is a bival ent

hydr ocar bon group, - : and p and g are individual integers from 04,
such as a bi s(hydroxyaryl)al kane i ncl udi ng

bi s(4- hydr oxyphenyl ) met hane, 1,1 -bi s(4-hydroxyphenyl) et hane,
2, 2- bi s(4- hydr oxyphenyl ) propane, 2, 2-bi s(4-hydroxyphenyl)butane, 5
2, 2- bi s(4- hydr oxyphenyl ) oct ane, bIS(4 hydr%myphenyl)phenylnethane

2, 2- bi s(4- hydr axiirdge Hﬁiolﬂ'}é'd?hﬁi\&le\lpﬁ SéiPbon groups, R° is a bivalent hydrocarbon group,

1, 1- bi s(4-hyd

2, 2- b: :E 4- hzd; Oxépsmalré(ﬁ%ﬁ %‘f‘; B‘f‘?%&sriémg'%lsgf}hwU@&‘?’?ﬂ@lﬁl@%ane such

as 1, linclirding Wis(@yhirdooogyphenyimethane oy bibis¢drhydroxyphenyl)ethane,
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2 Sy o o8 2 b oG ~ramgheny Rriiansca BB aroRYarydivploplins soch s

.sul fone such asl l-bls(4-hydrdxyﬁhenyl)cydopemaiwpbeh%(ﬂydn‘mphenyl)cyclohexane a

4, 4" - di hydr oxy &B%vew cBQ?QW-dﬁlgﬁlfoggtﬁphﬁgfetf:é}eor15 conpound i s not

lzI r2“ L.eg( Z?%;QEMMW%} pfawgtshg@qsrml iether: dihydspwrdiarylsulfide suchasi tion to

the above, as 4 4‘-d1hydr6:d?ﬂ1pﬁém3ﬁlﬁﬁe o M%ﬁywoﬁy)npuaiﬁmh efifl\sulidea Use a

fgﬂof und havi n% h I& mrﬁ SuifSkide such as 4%e8%ygroxy<§) phenylasum or .

' 4,4'-dihydroxy-3,3'-dimethyldiphenyl sulfoxide; or a dihydroxydiaryl sulfone such as
4,4'-dihydroxydiphenyl! suifone or 4,4'-dihydroxy-3,3'-dimethyldiphenyl suifone, but the
1S compound is not limited to the above. Among these compounds, the use of
* 2,2-bis(4-hydroxyphenyl)propane is particularly preferred. In addition to the above, as

the aromatic dihydroxy compound, one may also use a compound having the following
general formula (V1): '

ROm

OH),
20 (V)

where Rf indicates individual hydrocarbon groups having 1-10 carbon atoms or their
halogen compounds or halogen atoms and m is an integer from O to 4,
such as resorcinol and substituted resorcinol, including 3-methylresorcinol,

25 3-ethylresorcinol, 3-propylresorcinol, 3-butylresorcinol, 3-t-butyiresorcinol,
3-phenyiresorcinol, 3-cumylmbrcinol, 2,3.4,6-tetrafluororesorcinol, or
2,3,4,6-tetrabromoresorcinol; catechol; or hydroquinone or a substituted hydroquinone
such as 3-methylhydroquinone, 3-ethylhydroquinone, 3-propylhydroquinone, '
3-butythydroquinone, 3-t-butylhydroquinone, 3-phenythydroquinone,

30 3-cumylhydroquinone, 2,3,5,6-tetramethylhydroquinone, '
2,3,5,6-tetra-t-butylhydroquinone, 2,3,5,6-tetrafluorohydroquinone, or
2,3,5,6-tetrabromohydroquinone, etc., or a compound such as



20 (Vi) where R err] indicates individual hydrocarbon groups

havi ng 1-10 carbon atons or their hal ogen conpounds or hal ogen
atonms. and mis an integer fromO to 4, such as resorcinol and
substituted resorcinol, including 3-nethylresorcinol, 25
3-ethylresorcinol, 3-propylresorcinol, 3-butylresorcinol,

3-t-butyl resorcinol, 3-phenyl resorcinol, 3-cunylresorcinol
2,3,4.6-tetrafl uororesorcinol, or 2,3,4,6-tetrabronoresorcinol
catechol ; or hydroqui none or a substituted hydroqui none such as

3- et hyl hydr oqui none, 3-et hyl hydr oqui none, 3-propyl hydroqui none,
3- but yl hydr oqui none, 3-t-butyl hydroqui noned- 3 - phenyl hydr oqui none, 30 3

- cunyl hydr oqui np ,Qs,z'-.%f]éaé:?dl%:ﬁ,9}32?-’?&%&1%&:@91%5 gielpiir&ﬂ ?H-in%e;:gl-?,?'-diol having the

2,3,5 6-tetra-t-hutyl oqul_none, rafl uoro ogqul none,
2,3,5,6-tetr abr@%W&r%‘E?ﬂ%‘%@H&‘ etc., or a conpound such as

-5- 2,2,2"',2" -tetrahydro-3,3,3 ,3 -tetranethyl- 1,1 '-spirobis|

1H i ndene] -7, 7' -di ol having the g |l owi ng formula (VI1):

[err] HOese #H ot 3di hydr oxy compounds may be used
al one or in conbinations of t w2 DI €. There are al so
no particular limtations on t} : [ d diester used in the 10

present invention, wth exanpl
car bonat e,

phenyl carbonate, ditolyl

(VID)

These aromatic dihydroxy compounds may be used alone or in combinations of
two or more.

There are also no particular limitations on the carbonic acid diester used in the

10 . present invention, with examples including diphenyl carbonate, ditolyl carbonate,
bis(chlorophenyl) carbonate, m-cresyl carbonate, dinaphthyl carbonate, bis(diphenyl)
carbonate, diethyl carbonate, dimethyl carbonate, dibutyl carbonate, or dicyclohexyl
carbonate, but the substance is not limited to these. Diphenyl carbonate should
preferably be used.

15. These carbonic acid esters may also be used alone or in combinations of two or
more.

The aforementioned carbonic acid diester may contain a dicarboxylic acid or a
dicarboxylic acid ester. Examples of the dicarboxylic acid or carboxylic acid ester
include aromatic carboxylic acids such as terephthalic acid, isophthalic acid, diphenyl

20 terephthalate, or diphenyl isophthalate; aliphatic dicarboxylic acids such as succinic
acid, glutaric acid, adipic acid, pimelic acid, suberic acid, azelaic acid, sebacic acid, -
decanedioic acid, dodecanedioic acid, diphenyl sebacate, diphenyl decanedioate, or
diphenyl dodecanedioate; and aliphatic dicarboxylic acids such as
dichloropropanedicarboxylic acid, 1,2-cyclopropanedicarboxylic acid,

25 l,3-cyclobutanédicarbokylic acid, 1,2-cyclopentanedicarboxylic acid,
1,3-cyclopentanedicarboxylic acid, 1,2-cyclohexanedicarboxylic acid, -
1,3-cyclohexanedicarboxylic acid, 1,4-cyclohexanedicarboxylic acid, diphenyl
cyclopropanedicarboxylate, diphenyl 1,2-cyclobutanedicarboxylate, diphenyl 1,3-
cyclobutanedicarboxylate, diphenyl 1,2-cyclopentanedicarboxylate, diphenyl 1,3~



bi s(chl orophenyl) carbonate, mcresyl carbonate, dinaphthyl carbonate,

bi s(di phenyl) carbonate, diethyl carbonate, dinethyl carbonate,

di butyl carbonate, or dicyclohexyl carbonate, but the substance is
not Iifmted to these. D phenyl carbonate should ©  preferably be used.
15 These carbonic acid esters may al so be used alone or in

conbi nati ons of two or nor e. The af orenenti oned

carbonic acid diester may contain a dicarboxylic acid or a
di carboxylic acid ester. Exanples of the dicarboxylic acid or carboxylic

acid ester i ncl ude aromatic carboxylic acids such as terephthalic
acid, isophthalic acid, di phenyl 20 t exgepht hal at e or di phenyl

[ sopht hal ate; al i phatic oxy

glutaric acid,®© W@“ﬁ@?ﬁ “H‘eﬁgcldf %g:ﬁég*;? kgef gipbenyl 1(?

sebaci c aci d, cyclohexanedmafbmylnm or diphenhyl uéd:gclahedncdlcarmyme di phenyl
sebacat e, di pheny t and
phenyyy, yegg gﬁ%@g@ﬁ: a%xdﬁ o dlcarboxyhc 44 épélﬁ?or 2 2 8E &R eQﬂ'tlﬁ

al i phatic di car box ropane carboxy i C

acid, 1, 2- cycl opmbipatinngiof twe ok Jore: Hm@carmhc acig og dicarboxyjieagideestes shayddy | i ¢
acid, 1,2-ycl BP%HtﬁHE‘djinCtﬁé Mﬁéﬁoﬁé‘d éhrbonic acid diester in an amount of 50 mole % or

1, 3- cycl opent apedi c& EF%X % aci d,y ” - cycl ohexanedi carboxyl i ¢ aci d,

1, 3- cycl ohexan&d¥-38¢ B l@f Qqle % 0jless | ohexanedi car boxylic acid,

di phenyl facopringaodiycarbonaty, tagetherivitin theyaromatic dihydroxy compound

1, 2-cycl obut an QEP‘R | ?fm@{ nal” d haying thr functional
cycl obut anedi cgg%gxy ?X&&lgﬁsﬁp m%yc cgp un c}'l“}:ar {SX§ more nclxo?]en I
1, 3- groups permolecule may also be used. A compoun ving a phen hc droxg Eroup

gyclhopelntl?wgdl oPk bwkﬁtgeoupishbmagx ferabB- bt uspd hothivpohddhctionil@opipatsd, with
| pheny

1, 4- cycl ohex angﬂ?‘eﬁ‘f'gﬁ%?ta{"g' hree enolfg)ﬁ\}q%&legrgy%s;ur%%x lazi eferred

di car boxylic aci dSpncifmrexamalps bEthe peefers¢doenmpunund include conbi nat | ons of two .

or nore. The dijga be
contained in t rllgl LWN ﬁetﬁygg? g@éﬁﬁgqq@gg&gﬂﬁngﬁgﬁagﬁggﬁf&g?e

mol e % or a-methylp;a’ aa‘ﬁ'a( ?@F@WQB?‘VD?JO“'IW%@ bﬁ“&?“e.r ess. ~In
rraguf acL urs ng RQl, w'qaa hﬂ'@ﬁthEB-tﬁsbbrdpbbeﬁeﬁﬂmhlﬁﬂoglu&iydf] oxy conpound
and carboni c agl aving three or nore
functi onal gédd fiﬁ’ﬁjg Z?Rm% Heﬁ@?legf sed. Agcorrpound havi ng

a phenolic hydrlcﬁ(ﬂn%‘l-d)mromhenylhhemm;ar boxyl group should preferably be

e e b, Py Helohexyl] GARRMMEdsidcont ai ni ng
three phenoli thﬂglrgigﬁm-@ﬂﬂhlhgw exyl]propane,

Speci fic exanpl! F&h@“rﬁ?'gg%ﬂ‘gglﬂ‘ﬂgﬂﬁi&ﬁart%‘% barl preferred

1,1, 1-trix(4-hydr WML]) bithis(#hydroxyphenyl)ethane or

g r2ret ﬁyl- tri S( 4 hay ﬁg{tp H%c{;é*%o%e/ﬁaﬂg %%‘jm‘%%ﬁﬁ’?g’%"ﬁ?ﬁ eb is é)amcularly preferred.
" The polyﬁmctlonal compound should preferably be present in the amount of 0.03
moles or less with respect to 1 mole of the aromatic dihydroxy compound, and more
preferably in the amount of 0.001-0.02 moles, with 0.001-0.01 moles being particularly

25 preferred.
Moreover, in manufacturing the polycarbonate, one may also use a compound in

which one or more end groups having the following formulas can be introduced (VIII):



15 " a,a',a"-tris(4-hydroxyphenyl)-1,3,5-triisopropyl benzene,

phl or ogl uci nol , - 4,6-di methyl -2, 4-6-tris(4-hydroxyphenyl) hept ane-2
[sic], 1,3, 5-tris(4-hydroxyphenyl)benzene,

2, 2- bis- [ 4, 4(4, 4' -di hydr oxyphenyl ) cycl ohexyl ] propane, trinellitic acid,

1, 3, 5- benzenetri carboxylic acid, and pyronellltlc ‘acid. 20 The use
of 1,1, 1 -tris(4- hydroxyphenyl)ethane or a.
a'-a"-tris(4-hydroxyphenyl)-1,3,5-triisopropyl benzene, etc., is
particularly preferred. The pol yfunctional  conpound shoul d
preferably be present in the anmount of 0.03 noles or less with

respect to 1 nole of the aromatic di hydr oxyr-conpound, and nore

preferably in the amount of 0.001-0.02 es, with 0.001-0.01 nptes being
rmre end

particularly 25 pr i@+t ed. -sover, in«ﬁ%%.

pol ycar bonate, one may al so use a conp I n ' on

groups having the followi ng formulas can be introduced (VIII):

[err] ' 4)) where th@)aromatic ring or chroma@3yl group

may be substituted with a hal ogen or an

(VIID) | )

where the aromatic ring or éhromanyl group may be substituted with a halogen or an
- alkyl group having 1-9 carbon atoms.

5 Examples of the compound of (1) in which the hydroxyl group can be introduced
include diol compounds such as bisphenol A. Moreover, one can also mention phenol,
diphenyl carbonate, etc., as examples of the compound of (2) in which a phenoxy
group can be introduced; p-t-butylphenol, p-t-butylphenylphenyl carbonate,
p-t-butylphenyl carbonate, etc., as examples of the compound of (3) in which a

10 = p-t-butylphenoxy group may be introduced; and p-cumylphenol, p-cumyiphenylphenyl
carbonate, p-cumyliphenyl carbonate, etc., as examples of the compound of (4) in
which a p-cumyliphenoxy group (p-phenylisopropylphenoxy group) may be introduced.
One can mention a chromanyl group, etc., having the following formula (IX):



al kylr group having 1-9 carbon atons. 5 Exanpl es of the conpound of
(1) in which the hydroxyl group can be introduced I ncl ude dio
conpounds such as bi sphenol A. Moreover, one can al so nention phenol,

di phenyl carbonate, etc., as exanples of the conpound of (2) in which a
phénoxy group can be introduced; p-t-butyl phenol,

p-t-butyl phenyl phenyl carbonate, p-t-butyl phenyl carbonate, etc.,
as exanpl es of the conpound of (3) in which a 10 p-t-butyl phenoxy group
may be introduced; and p-cunyl phenol, p-cunyl phenyl phenyl

carbonat e, p-cunyl phenyl carbonate, etc., as exanples of the conpound of

(4) in whi ch a p-cunyl phenoxy grougs-(p-phenyli sopropyl phenoxy
group) nmay be introduced. One can nention a chromanyl group, etc.,
having the foll ow ng for S Cf : [err]

as an exanple of the ch

hoky group of (5) in the above fornula.
The ' '

(5-1) (5-2)

@ 63

as an example of the chromanylphenoxy group of (5) in the above formula. The

following can be mentioned as examples of the compouhd in which the group of (5-1)
5 may be introduced: 2,2,4-trimethyl—4-(4-h§droxyphenyl)chroman,

2,2,4,6-tetramethyl-4-(3,5-dimethyl-4-hydroxyphenyl)chroman,

2,3,4-trimethyl-2-ethyl-4-(3-nonyl-4-hydroxyphenyl)-7-nonyichroman,

2,2,4-trimethyl-4-(3,5-diethyl-4-hydroxyphenyl)-6-ethylchroman,

2,2,4,6, 8-penta'methyl-4-(3,5-dimethyl-4-Hydroxyphenyl)chroman,

10 2,2,4-triethyl-3-methyl-4-(4-hydroxyphenyl)chroman,
2,2,4-trimethyl-4-(3-bromo-4-hydroxyphenyi)chroman,
2,2,4-trimethyl-4-(3-bromo-4-hydroxyphenyl)-6-bromochroman,
2,2,4-trimethyl-4-(3,5-dibromo-4-hydroxyphenyl)-6-bromochroman,
2,2,4-trimethyl-4-(3, 5-dibromo-4-hydroxyphenyl)-6,8-dibromochroman, etc., and of

15 these substances, 2,2,4-trimethyl-4-(4-hydroxyphenyl)chroman is particularly
preferred; examples of the compound in which the base of (5-2) may be introduced
include 2,2,3-trimethyl-3-(4-hydroxyphenyl)chroman,
2,2,3,6-tetramethyl-3-(3,5-dimethyl-4-hydroxyphenyi)chroman,
2,3,4-trimethyl-2-ethyl-3-(3-nonyl-4-hydroxyphenyl)-7-nonylchroman,

20 2,2,3-trimethyl-3-(3,5-diethyl-4-hydroxyphenyl)-6-ethylchroman, |
2,2,3,6,8-pentamethyl-3-(3,5-dimethyl-4-hydroxyphenyl)chroman,



fol | dwi ng can be nentioned as exanpl es of the conpound in which the group
of (5-1) 5 may be introduced:

, 4-trimethyl -4-(4-hydroxyphenyl)chronan,

B-tetranet hyl - 4- (3, 5-di net hyl - 4- hydr oxyphenyl ) chr oman,

ri met hyl - 2- et hyl - 4- (3- nonyl 4- hydr oxyphenyl ) - 7- nonyl chr oman,
rimethyl -4-(3,5-di ethyl -4-hydroxyphenyl ) -6-et hyl chr oman,

, 8- pent anet hyl - 4- (3, 5-di net hyl - 4- hydr oxyphenyl ) chr oman,- 10

ri et hyl - 3- met hyl - 4- (4- hydr oxyphenyl ) chr oman,
;
;

1 I met hyl - 4- ( 3- br ono- 4- hydr oxyphenyl ) chr oman,
I met hyl - 4- ( 3- br ono- 4 hydr oxyphenyl-9- 6- br onochr oman,
ri methyl - 6- brormchronan
, 2, rimet hyl 215(33&5'5’393 fﬁw{'%ﬁ&ﬁw%& - di bronmochronman, etc.
and of 15 thedad, kmmm&e@-bremg-ﬂhxdwmﬂ;ﬂ)'&b(mw}lmmphenyI ) chroman i s
particularly 2.2 34ribfdbhyRrsL@0-ibihB hyd hystafyls eB6mBchrbfaill ch the base

o 230 oty 28 B R EAyPheny)-.8-gbrsmochroman, ec, with
2 t et ramﬁtslhyl 32(Birimethylst@yiydéoxgplinghshpomary beind prefierred; examples of tﬁe
trinmet roman,
,2,3-tri mgt hyl WA‘? g“‘ ah{&ﬁ% q‘.}@éﬁ{)ﬁ@v\ﬂgﬁﬁ%&g‘? Wéhﬁr onman,
, 3, 6, 8- pent afdtdatrimeth -3@- rexyphenylichsomagxypheny! ) chr oman,
224 Bs-&&faﬁ{ehwk-zftswnm /32 g} drdY s Héii YIRASHiAn, Chr oman,
, 3-t t hyl 3 -b
ERHRTE PR R é"%@@e@w@%ﬂs@ r°”B—§"mw
,3-tri rmt hyl 2,3;4 &meﬁhwm(ﬁcﬁmmmamdmmyl)é&tﬁyldubmmchr oman etc.

xampl es of t el SR mehRERL T 8% m*&*ﬁ%%@%*@“{f%@ el o el e

roduced i ncl adé-tnmethyl-Z-(?a-b,_romohztlwdm Qmﬁydroxyphenyl )chronan
, 4, 6-tetramep 3. nﬁ:&@l-‘i- LBFBinBY2- hydir

Lot s il %ﬂﬁmfy' ”e-?-‘f'zdmﬁw%&ﬁ%s of “°P¥'h?233n”a“
8-ISent a2@idarimethyl2-G; ﬁdmzwdwmwmmbymmp btcq Iwith

6. |
'; ; : WWB;; E);: 2% 4.%,%&5 ."ﬁ%. lﬁ, %@8&%@ %ﬁ%ﬁf}e‘?ﬁrw examples of compounds
tr
tr

2,2
2,2, 4,
234t
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2,2,4,6
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2,2,4-1
2,2,4-1
2,2,4-1
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i met hyl mzw l A) My X&t PC’Gerormchroman 15
!_met hyl 23; (.&.,&tﬁylmgn@dwmnggmb@@ml ) - 6, 8-di bronmochronan, etc.,

2,4,4,6—tetramethyl-2-(3,5-dimethyl-4-hydrokyphenyl)chroman,

20 2,4,4-triethyl-2-(4-hydroxyphenyl)chroman,
2,3,4-trimethyl-4-ethyl-2-(3,5-dimethyl-4-hydroxyphenyl)-7-nonylchroman,
2,4,4-trimethyl-2-(3,5-diethyl-4-hydroxyphenyl)-6-ethylchroman,
2,4,4,6,8-pentamethyl-2-(3,5-dimethyl-4-hydroxyphenyl)-6-ethylchroman,
2,4,4-trimethyl-2-(3 -bromo-4-hydroxybhenyl)<;hroman,

25 2,4 4-trimethyl-2-(3-bromo-4-hydroxyphenyl)-6-bromochroman,
2,4,4-trimethyl-2-(3,5-dibromo-4-hydroxyphenyl)-6-bromochroman, and
2,4,4-trimethyl-2-(3,5-dibromo-4-hydroxyphenyl)-6,8-dibromochroman, etc., with
2,4,4-trimethyl-2-(4-hydroxyphenyl)chroman being preferred.

The aforementioned aromatic ring or aliphatic ring may be further substituted with

30" ahalogen or an alkyl group having 1-9 carbon atoms. These compounds may be used
alone or in combinations of two or more.

The carbonic acid diester should preferably be used in the amount of 1.00-1.30
moles, and particularly 1.01-1.20 moles, for each mole of the aromatic dihydroxy
compound, and the two substances should preterably be reacted in the presence of a

35 catalyst. |
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2,4,4-trimethyl -2-2-(hydroxyphenyl)chroman being preferred; exanples of
conpounds I n which the group of (5-4) may be introduced include
2,4, 4-trinethyl-2-(4-hydroxyphenyl)chroman,

2,4,4,6-tetramet hyl - 2- (3, 5-dinethyl -4-hydroxyphenyl ) chr oman, 20
2,4,4-triethyl-2-(4-hydroxyphenyl)chronan,

2,3,4-trimethyl -4-ethyl-2-(3,5-di net hyl - 4- hydr oxyphenyl ) - 7- nonyl chr oman,
2,4,4-trinethyl-2-(3,5-diethyl -4-hydroxyphenyl)-6-ethyl chroman, 2,4,4, 6,
8- pent anet hyl - 2- (3, 5- di net hyl - 4- hydr oxyp henyl ) - 6- et hyl chr oman,
2,4,4-trinmethyl - 2 ( 3- br ono- 4- hydroxyphenylbchronan 25

2,4,4-trimethyl - 3- br ono- 4- hydr oxypheny 6- br gnochr oman

2.4, 4-trimethyl - &cmm\mdcﬁﬁs‘} p%éwpyo Iapapgse Laidpen Pateny
2,4,4-trinmet hy|2—?7i3385su.1@hﬁlltﬁﬂytﬁe v&m emt,l axaﬁbe%uﬁulagmmy@m etc.,

=~

W t trimet nyI hro n. be referred.
The af orenent i c?ﬁ%'ﬂbéf’&fﬁﬂ%a‘ﬁ Fétso'f‘o d?il S, or
substitut ed w taicoholates of memlhmchge(a)alkahme!ﬂkpt albﬂnnpahhmemy shetld preferably
atons. These cqgnRwd pdlie Ffude'sol

two or rmr% 3 #ﬁmwc%grg g‘ﬁfeccgcp?ju@gestgra sﬁ'ﬂ"ﬂqg xn?é?ag%y"ﬂ%
used in the anddtoxige, lithiym hydroxide, sodium bicarpenate, pamﬂwambemtar phium 01-1. 20
nol es, for eacfbumcﬁmta‘ sédiﬂn%mﬁitec dadamdmmna:e llthmmcarﬁmlﬂﬂdiumand the

E\Qf aIS;gf tances a%‘t}oké po ags?unel 'ale tiat% lqgume%%a?e so&um s?apgtg,sp%Qa%gugl stearate u‘?h%

The conpound distearasecsadium hydeorsperate, |lldaumchmdr@kybmy&n@dwm_phenoqbem€>at ent

po 0% 16 U0 ol BhebAlE, RABSE %‘*2‘9‘?‘*‘“’?'%‘%';" HRRlosRE T e V'
hydr oxi des, ::THEP ate, gipotassium hydengep phpsph ‘gﬁ EY%’%M%@%)“S&W@ i
met al Is or ?I kﬁlsam dépotdssiufiedats amamuhldmmni of bisphgnol, sodiom sais; Potabsiati i C
exanpl es O t he S U

Py ox de. 11 ¢ AATEAS SRR as? ot 8 4R S RSB NBRR Aot
lithium magnesivindydroxides seoniwnchydooxids, salcivo bicarbonate; bariugm bicarbonate,hi um
car bonat ey 5 SodigiBnesium bicarbtnie? btfontRia} ﬁéﬁ-b&i&t@“cﬁl‘cﬁ-h?car&dam bahuat é‘érﬁérfate

sodi um st ear at e, tass m stearate, |lithium arate, sodium
Pyl OXy BT At .. TAARRTIGT OB, BT cabaiatinFFiumaEsiaty Balm sdetate, & ogi um
benzoat e, pot asnagnesibmraceates strontiuim aderdve; and sfrontiuth steghate(rety durhe invention is

phosphat e, i P i e BRI B conillhdf RVl g5p oPlfoS PR e

di sodi um aSSI um sa I um sa s of bi sphenol

A sodi um sal t scombinations «aﬁﬁwo or more. Jhesesal Mqommnﬂ@eanﬂ@r
etc.; andagal CimétaliomipothaSsholRr rwadbwﬂémldeo -10” moles aﬂaaiaeé ﬂét&dmsdr oxi de,
Str ont um hydr Oﬁ)l 7(3]?0‘5 leol{'m bh Ee ofntﬁe aroman ll'lx%r%g&: %&r)mggund with the amount
of 107-8 x 10° " being particularly preferable.
Moreover, a basic compound (b) may be used as a catalyst together with the
aforementioned alkali metal compound and/or alkaline earth metal compound. An
25 example of the basic compound is a nitrogen compound, specifically an ammonium
hydroxide having an alkyl, aryl, or aralkyl group such as tetramethylammonium
hydroxide, tetraethylammonium hydroxide, tetrabutylammonium hydroxide, or
trimethylbenzylammonium hydroxide; a tertiary amine such as trimethylamine,
triethylamine, dimethylbenzylamine, or triphenylamine; a secondary or primary amine
30 having an alkyl group such as a methyl group or ethyl group or an aryl group such as a
phenyl group or tolyl group; ammonia; or basic saits such as tetramethylammonium
hydroxyborate, tetrabutylammonium hydroxyborate, tetrabutylammonium
tetraphenylborate, or tetramethylammonium tetrzphenylborate, but the invention is not
limited to these substances. Among the above, ammonium hydroxides are particularly
35 preferred. These basic compounds may be used either infiividu'ally or in groups of two



15 " magnesi um bi carbonate, strontium bi carbonate, cal ci um carbonate,

bari um car bonat e, magnesi um car bonate, strontium carbonate, cal cium
acetate, barium acetate, '~ magnesi um acetate, strontium acetate, and
stront’ium stearate, etc., but the invention is not limted to these
'subst ances. These conpounds may be used alone or in conbi nati ons of
two or nore. These al kali netal conpounds and/or al kaline earth 20 net al
conpounds shoul d preferably contain 10-[err] 10 [err] noles and nore
preferably 10[err] -10[err] noles for each nole of the aromatic

di hydroxy conpound, with the anount of 10[err]-8 x 10 [err] being
particul arly preferable. Mor eevBr, a basic conpound (b) may be
used as a catalgg%ﬁg€gether with the _ af orenmenti oned al kali net al
conpound and/ or “al'kal'i ne earth metal conpound. An 25 exanpl e of the

basi ¢ conpound is Aspempaengat(B)ahpyrausds a spmbinationefl y an anmoni um

hydroxi de havi ngayam ﬂ&dﬁ%etal%gfxgouﬁ axﬂ?&'ahﬂkaﬂﬁﬂtﬂ?thﬁﬁ&ﬂl c%?npougd, and

t et ramet hyl anmonj um, hydr oxi de, tetraet anmoni um hydroxi de,
t et r abut yl anmoni(®hA Mirgeewsontainiag basic compoupd i net hyl benzyl anmoni um hydr oxi de:
a tertiary sam nas aiatalysts thig maleds linpossibleeo obtain high-milecalabweiiit pélycarbonate

di nmet hyl benzyl am f.triph Lne.. a secondary or primary am ne 30

havi ng an al kyl Wa‘r%gﬁﬁ%éﬁb%g%ggﬁgﬁ‘ﬁ{)%"&%up or ethyl group or an aryl
group such as-a  Alternativelye ap¢ mgy useR ¢ompasitiph cgnsisting of ahleast ane of theasi ¢
salts such as t gcARg:hy! anmmoni um hydr oxyborate, tetrabutyl amoni um

(ot r anat hy| amrok PR A M EApPOER s or il X grpEdnor
i mted tolQ hesd¢bramigbgensesntaining bapid dompoand,or anmoni um hydr oxi des are
particularly 35 © bo?i’cpa'::ﬁrorr%gri? IQE%&ePaSi c conpounds rfray be used either
I ndi vidual ly or ‘I'n" "groups o WO o or nore.
As conponent ( B)jin gases whersasatalysbeansisting ofthisitype of combinatipn isrised, litisiprefenable
TS ot e ey e e o e i
P55 ble t o obt 0 e ROSFOOBATAE basiesmRgRd BE(BH bt amoute of 0% mpjes
hi gh degreks of [aod pya&rabiytw'?/-ilofl moles, for each mole AF theranarmaticedibydroxyecompounde Aa
() an al kal i P apoat Bvirgishe RAShiEtll fbia: | o P O0Cina, 10
(b) a nitrogen-containing basic conpourB{fORM{OHse  (c) boric acid or
boric acid estehyhere R’ is a hylifbgemam, 4l alighatic hydratabén §00H] &l diibgcliethylifdcarbbi Pe
of combi nation Ig?ouup? %ld an :In:[omlaac R}rmerfogz{rgcpnl gGroup, and n' is an integer from 1 to 3, should
20 preferably be used as the boric acid or boric acid ester of (c), with examples including
boric acid, trimethyl borate, triethyl borate, tributyl borate, trihexyl borate, triheptyl
borate, triphenyl borate, tritolyl borate, and trinaphthyl borate. Among these
substances, triphenyl borate is preferred. When the boric acid or boric acid ester of (c)
is used as a catalyst together with the aforementioned (a) and (b), the amount used
25 should be 10°-10" moles, and preferably 10~°-107 moles for each mole of the aromatic
dihydroxy compound. :
The conditions such as temperature and pressure used in the melt polymerization
reaction may be selected as desired, and commonly-known conditions may be used.
Specifically, the first stage reaction should be carried out at a temperature of
30  80-250°C, and preferably 100-230°C, with a temperature of 120-190°C being
particularly preferable. It should be carried out for a period of 0-5 hours, and
preferably 0-4 hours, with a period of 0.25-3 hours being particularly preferred, and
should be carried out at constant pressure. Next, keeping the reaction system at
reduced pressure, the reaction temperature is increased and the reaction between the
35 aromatic dihydroxy compound and the carbonic acid diester is carried out. Finally, the



to use the alkali nmetal and/or alkaline earth metal of (a) in the anmount
descri bed above and the nitrogen-containing basic conmpound of (b)
in the amount of 10[err]-10[err] noles, 15 and preferably I0[err]-
10[eir] noles, for each nole of the aromatic di hydroxy conpound. A
conmpound having the foll ow ng general fornula:

B(ORerr] )[err](OH)[err] where Rlerr] is a hydrogen atom an

al i phati c hydrocarbon group, an alicyclic hydr ocar bon group, or an
aromati ¢ hydrocarbon group, and n" is an integer from1l to 3, should 20
preferably be used as the boric . acid or bpyic acid ester of (c), wth
exanpl es i ncl udi ng boric acid, tri‘frethyl borate, triet hyl borate,
tributyl bor at seactior tetween the acamaticthyditesy compound and the)earbenic acid Higstenshould
borate, tritol I § thmMgRia feffdfature of _
subst ances, F‘le lefsggﬂ?go?gdtg?g%%eogmﬁen the boric aghlug or boric
acid ester of &)‘ C. Is used as a catal yst together with the

af Fr em%‘nt i oned ( arheaa&eﬁiahnoﬁeheeﬁﬁw bétweer che2iromaticsdihydraxyoeonigtjuad ahd e ter r]
nol es, refera matic
byl oxty o orrpGafharic Scid dtebte inay b il et LOHinAGAy BESY 8 bafol el
pressure us ed Moredwer,ithé teaption devidemsed imconducting the @fameaho epgiog maybeed

as desired, hiteKSidwer itions may be used.
SpeC|f|caIIy, gﬁe f1r3t stage reg@dl opn, shoul d, be carysi ed out.

t
t enper at ure” of 30Examplesmnfzompanent éé e polyearponAts resig sompasition ?@?m RFSSEnty
t ﬁrrple{jat)ur e of 1&3&1&?9?[&66 3 S-uUnsitigrted carboxylipavid esterls su¢haspnethyl r(mbifhéacrjgltte, -
shou e carri Qr efera -
hours, wi % a @M G‘&“ I%pgsﬁgﬂ“&n)ogfygagpg’g?ﬁ( @({ﬂgacmate, % ?thglr ed, andy
shoul d be carr (welthhmylm. andi#sethythexyl E@ﬂm@"atwu“ﬂ%@éﬁpﬁ ICF‘F‘PQ"Y is6id on

Sygt em at ; anhyd tﬂ&’é’&x‘éﬂt A6 méléi@acﬁ&aﬁd hﬂﬂdfo%meéoﬁwoﬁd laﬁdl ner fﬁsed
an e reaction et ween Q n e
carboni ¢ aci d @fkunsaturated Q‘SFﬁbpé’&“%Wmﬂﬂuﬁ "f ﬁ'@ie‘m)ée’cﬁ rF“DRH’QmaF miide,

-12- rem:wmmae,en- Heftylmaleimite, Gorﬂikdmmqroplmn)alnulmmdn,ohrdlthescar boni ¢

id di h f
0°05-5 mi% andtrensrmpbe it ‘?‘{‘aw‘y%é‘ﬁg‘;‘ﬁ@ﬁi‘&” peBhe & RGHHER, |
af or ement i oned r eEhe capolymeer\of sampeorent(Clshould prefasablybea Ebﬁrﬁ%ﬂﬁiﬂ“ﬁrﬂ!ﬁ%@‘%
carboni ¢ aci d gyeziff iBaficH] WiR Gehtk borfprbats i B drouhesofia rbberpolynie:,

bat ch met hod d duct the "
2t or enent | onad ekisctith AR SRYh giemionrie opjadiens SOIE coPORREPAES SR () 0s.
Exanpl es of cormavienitrileLthylénetgrepylereystyredeocupolymes); iACEresiposi ti on of the

t d d est
ngrs]egs & hyl (f%pﬁi‘ﬁ@’:bﬂﬁfﬂﬁ ggﬂlokﬂ&%#rﬁﬂg?néﬁk@%ry ate, R © ocld esters

pro iﬂ'
(met h) acryl at e,(atsylopitrilerastyflis glastomerie pom-ﬁyrene copolymeg)being ?@P&" i
- et hyl hexyl ”Pﬂr&@&bbé' ate; a,[err]-unsaturated dicarboxylic acid

There are no particular limitations on the composition ratio of the various

components making up component (C), and various components which are suitable for

25 application are blended in. Moreover, there are also no particular restrictions on the
method of manufacturing the copolymer of component (C), and any commonly-known

" method, such as block polymerization, solution polymerization, block suspension

polymerization, suspension polymerization, or emulsion polymerization, may be used.
Moreover, individuaily copolymerized resins may also be obtained by blending

30  Component (C) should be added in the amount of 0.5-45 parts by weight, and
preferably in the amount of 1-40 parts by weight. If the amount of component (C) is
less than 1 part by weight, the effect of the present invention will not be manifested,
and if it is greater than 40 parts by weight, the hardness of the molded product
obtained will be diminished.

35 Manufacturing of molded products by means of the polycarbonate resin



anhyd}ides such as anhydrous mal ei c acid and anhydrous itaconic acid; and
a, [err]-unsaturated dicarboxi mde conpounds such as nal ei m de,

N- net hyl mal em de, N- et hyl mal ei mi de, N phenyl nal ei m de, or
N- o- chl or ophenyl mal ei m de, and these 15 subst ances may be used
i ndividually or in conbinations of one or two or nore. The

copol yner of conponent (C) should preferably be a graft copol yner produced
by graft copolynmerization with other conponents in the presence of a rubber

pol ymer, etc., with ABS resin (acrylonitrile-butadiene-styrene
copolynmer), AES resin (acrylonitril.g-ethyl ene-propyl ene-styrene
copol yner), ACS resin 20 (acrylonitrile- gol yet hyl ene chl ori de-styrene

copol ynmer), and ongosition of the present ifreentiph oaly tbeicasried ouy ising aiyacoiromaaT molding
pol ymer - styrene sgpak, as iffeLe rﬂ@fdfdr%? tAfsion molding, bloWﬁél&iB@,b#rectoHlé)ression

There are no particular Iimtations o the conposition ratio o various
component s maki MY8¥8conmponent (C), and vari ous conponents which are

sui t abl Ie for 25 = Marpovesdih iagmngme %ﬁﬁﬂﬂfbﬁieg ad?mvmu;tﬁe pdljQrso lﬁ%&eﬁhso no
particul ar gestrjcti { .. et hod. of .manuf.acturing t

copol yner o? co éogﬁfgg'pgfgfheé’ﬁﬁegtﬁﬁv?&ﬂﬂgbﬁwngo retnforcing a ?18'5’,% a3 glass o5
bl ock pol yner i zditiem, carbon fibers,rmesall whiskers: stei, one mayaise blendjie nornmonly-known

pol yneri zati on, 0 3 REHi e Yol ' | ' ' may
be used. ﬁé’%‘?’ﬁ%i"e‘?‘fa‘%‘ﬁﬁ’ﬁgﬁ S?Q%‘b@??ﬁé“dr ot ChrBHale Rd 1844 20,
obt ai ned by bl erldbrrgntssych as paraffimyax oF sificoneoil, anthoxidanse suehds ginder phesokount
of 0.5-45 parts Wweatherpdofing addikives such as epo%y MbAdhars bR triddinesdid MiimeXetatdiits

parts by hght . 0 t IS | ess than 1 part
by wei ght \,N??he eﬁqu'lfég{ ﬁ%?%%?’e@@%ﬁ%%@t%&%? [etﬁgfmfje mani f est ed,
and if it is great ér addition, polymers suchgs palycarhonate) polbutienssterephthialate,nol ded -
product ethyl@ié téfephithdlfte ihdlyethyiéiRpolyethylene-propiemed e ¥e.0

mol ded products % maasgi. ofbt he .&g?{/[%ar%ona?%ger‘ie%?%e pro dpblytliet. e ifnay
-13- cor?g%’stﬁ‘f ingombinatiohosent i nvention may be carried out using
any conmmon nol di Examples process, such as injection nolding, extrusion

nol di ng, bhkew nol di . r | . 1.ng: . reover,
i n addi ng 'Itl ﬁe af or ter.ﬂ rrg rﬁ?‘ﬁ%’%ﬂgﬁﬁ@r%ghﬁ%mp k?g ‘%gérggc"g?%ﬁ‘é‘% byé%ﬁaﬂs 3@

conposi tion of -tl?f&}ﬁ'e%‘_éﬁlpleﬁ-nvent ion, beginning with reinforcing agents
such as gl ass Materialf¥ed in @ibldientihg BR therniBplatic Y@Bin%ﬁfp?si}iﬁﬁ 6f the y
al so blend in commnlmxl/:kn‘g . additives, including fillers such as
carbon bl ack, cdlYSaHan e 52‘?&_ following. 4| ass beads, | ubri cants such
as paraffin wax or Fer polgcansomate (1),ahé pelpoarmatesresin Gexas141®niride pameo!
weat her pr ogfi ng ek =y

Fet ar dant 20 AidickEd by eAerdrIEARNY wHRAYR{ahsTss Han s PlenoflfSnd bA0Bs
retardants. was used.

For polycarbonate (60), low-terminal-capped LX polycarbonate (trade name;
manufactured by Nihon G.E. Plastics K.K.), which contains 60% phenolic end groups,
was used. :

25 VHI (trade name; manufactured by Mitsubishi Rayon K.K.) was used as
polymethyl methacryiate (PMMA). In addition, Acripet (trade name: manufactured by
Mitsubishi Rayon K.K.) and Sumipex (trade name: manufactured by Sumitomo
Kagaku K.K.) may be used.

Geloy 1030 (trade name: manufactured by General Electric) was used as

30 acrylate-styrene-acrylonitrile copolymer (ASA) resin.

The MMA-butyl acrylate copolymer EXL.2311 (trade name: manufactured by
Kureha Kagaku K.K.) was also used.

The styrene-acrylonitrile copolymer SR30B (trade name: manufactured by Ube
Saikon K.K.) was used. )

35 The glass fiber a GF (a) FT116 (trade name: manufactured by Asahi Fiberglass



I n addi tion, polyners such as pol ycarbonate, polybutyl ene terephthal ate,
pol yet hyl ene terephthal ate, polyethyl ene, polyethyl ene-propyl ene copol yner,

etc., may al so be used in conbi nation. Exanpl es 15

The fdllowing is a further explanation of the present invention by means of
practical exanples. Materials used in inplenenting the

t hernopl astic resin conposition of the present i nvention include

t he foll ow ng. For polycarbonate (1), the pol ycarbonate resin
Lexan 141[err]; (trade nane: 20 manuf actured by CGeneral Electric),

whi ch contains | ess than 1% phenolic end g&gups was used.

For polycarbonate (60), |owterm nal-cappétd™LX polycarbonate (trade nane;

manuf act ured byKKDeovas@Gséd. Pl astics K K ), which contains 60% phenolic end

h Cs0ni shi Rayon K18 BEASLE OF () FTod trabk AAE ATRcoTBIH) AGHEBEY,

In addition, AcKikd twaéﬂﬁﬂde name: manuf actured by. M t subi shi Rayon
K. K.) and Sum pex 'fﬁe@@ ﬁB&”@GFf(B)*F’f AN ¢ nBheSHARUFSIed by Asahi

K. K. ) may Qe us Gel'oy 1030 (trade nane: manu¥actured y
General FElectri gckwk/&?’lh‘é‘?d as 30 acryl at e-styrene-acrylonitrile
copol ynmer (ASA) reMelnkxmdmg of the vm&erMMaledmwmmmlmmmxhﬁ% 11

%reagteyngg aglrip#;'nl @’r.‘r“g' cop o\“mrrer W@g@lﬁgm nuT act Sr&é%%ﬁ Ube

Sai kon K. K.) wa ejs:sals!cas:ondltlons werprsgt #) asseEew reyelutign speed of 150 prgand 2 %ree

name: manuf act Uf Wuﬁ%’fhﬁoﬁ laad peiféSwere manufactured. A 50mm smgle screw extruder _
-14- ;' The gl ass fi ber G- (b) FT698

(trade nard: ma y Asahi Fi bergl ass K. K) was used.
The gl ass fi ber c Iﬂérder)to Eb"tiﬁmn the phybicah properties ofitha cesinm exmpositibaabiained in this

73 el bt s ety R Sl L

raw materi al s su car onate a usi ng
a 30 nmtwin scASIM hetestieces Wete pppared psingand@binjegtion molding  The
extrusion condi hhﬁﬂﬁeﬁﬁﬂlﬁ'aétﬁfed Toyo Kikal Kiftxokull KO Wit bireéd terigeatuferofand a
barrel #@&;ﬁ:e turelqu 260 erri]&ocand pell ets were manufactured. A
50 nm si nglle sc fé ot oL

The composition ratio for the composition and the test results are shown in Tables
1 and 2. It can be seen that the resin composition of the present invention using
low-terminal-capped polycarbonate PC (60) shows superior mechanical characteristics
overall compared to the polycarbonate PC (1) conventionally used.
20



10 ~ may al so

be used. In order to confirmthe physical

properties of the resin conposition obtained in-this manner, the
followng tests were carried out. In carrying out testing according to

ASTM st andar ds,
mol di ng

the test pieces were prepared using an 80 t injection
machi ne manufactured by Toyo Kikai Kinzoku K. K., with a

barrel tenperature of 15 260[err]C and a nold tenperature of 60[err]C.
The conposition ratio for the conposition and the test results are shown in

Tabl es
present inventi
shows superi or

| and 2. It can be seen that the resin conposition of the
on using | ow-term _nl%I_-capped pol ycar bonat e PC (-60)
mechani cal characteristics overall conpared to the

pol ycarbonate PC (1) conventjonally_ used. Tabje 1

-15-

Comparative table of practical examples and ¢omparative examples

Conparative talpl e of practical dxanples and conpardtive exanpl es
Practical exampl es Conparijson I .
1 2 3 1 pratHitil ekamples Sompatison examples |
by wei ght) PC (1) 1 2 3 1 2 403
40 40 PC (60) 40 40 40 PNMA
27 27 T 2T 2T 2T BEXr23tt———
13 13 f:?f:&“em’f 13 13 13 & (a)
20 (% by weightp( GF (b) 20
20 GF (c) 40 -
20 Eval uat i gr(f -(rl?esul ts NIl kgcm cm 40 8. 140 8. §10
8.5 5.5 PCH60) 6.3| 40 HS  kegcnjerr] 1390 1300
1300 1050 1070 107" FM  kg/dnerr] 48600
48700 48700 {44 45500 (46300 27 T| 18%kg, [éfr]C 27121 7
121.5 121.8 12@:- 120. 5 120. 4 2 err] Cy2 5kg 9.7
8.4 8.7 Ql)g.-lgll ’ 8.2 £ 8. 713 13 S. gﬁ[ 13 13
1.301 1.307 |.1GFIi@) 1.310 12613 1.-312 20
GF (b) L 20 : 20
GF (c) 20 | 20
Evaluation results
NII kgcm/cm 8.1 89 8.5 5.5 5.0 6.3
FS kgbnf 1390 1300 1300 1050 1070 107S
M kgknnz 48600 48700 48700 44600 45500 46200
HDT 18.6kg, °C 121.7 1215 1218 120.3 120.5 120.4
MI 260°C, 5kg 9.7 8.4 8.7 85 8.2 8.7
S.G. 1.301 1.307 1310 1.310 1.313 1.312
T.S., kg/em® 970 990 1040 760 770 760
TE., % 86 85 84 | 65 6.3 5.8

Moreover, weather resistance testing was carried out using a sunshine xenon
long-life weather meter (abbreviated below as S.W.0.M.) (manufactured by Suga
Shikenki K.K.) with set conditions of 63°C, rain, and UV irradiation times of 300
hours, 600 hours, 1,000 hours, and 2,000 hours. The composition ratios and test
results are shown in Table 2, and the outstanding UV stability is evident.



T.S., kg/cnferr] 970 990 1040 760 770 - 760
TE, % 8.6 8.5 8.4 6.5 6.3 5.8
Mor egver, weather resistance testing was carried out using a sunshine xenon
5 I'ong-1ife weather neter (abbreviated below as S WO M) (nmanufactured
by” Suga Shi kenki K K.) with set conditions of 63[err]C, rain, and W
irradiation tinmes of 300 hours, 600 hours, 1,000 hours, and 2,000
hours. The conposition ratios and test results are shown in Table 2,
and the outstanding UV stability is evident.
- 16- _ Tabl e 2 Conpar ati ve table of
practical exanpl es and conpari son exanpl eslé- .
Practi cal Compar i son exanpl es Table2 exanpl es
1 2 1 Compdative table of practical examplesGmdwompatison exarigledy wei ght)
PC (60) 40 4 80 40 40
ASA 13 Practical 26C .. 13 FAN
54 27 27  EXL231]  Fract ompafigon examples
13 PWA 27 examples T [p 1
1 1 1 1 Gr (3) 2 20 20 30
20 20 20 Eval uatiofp results [err]é, SWOM 63Terr]C/rain
300 hr 3. 62 330 4.33 042 3.33 335 JerrlE S WAM
63[err] C/rain,| Gomponents 5 57 5.17 7. 8D . 3.52 7.18 9. 64
[err]E, S.WO.M (%3hyeweight)r ai nj  1000hr 5] 69 5. 60 12. 82 11. 94
12. 05 11. 80
PC (60) 40 40 80 _ 40 40
ASA 13 26 13
SAN _ 54 27 27
EXL2311 13 : : 13
PMMA 27 27
TiO2 1 1 1 1 1 1
GF (a) 20 20 20 20 20 20
Evaluation results '
AE, S W.OM _
63°C/rain, 300 hr 3.62 3.30 433 0.42 333 3.35
AE, SW.OM '
63°C/rain, 600 hr - 5.67 5.17 780  3.52 7.18 9.64
AE, SSW.OM _ _
63°C/rain, 1000 hr 5.69 5.60 12.82 11.94 1205 - 11.80 .
AE, S.W.OM
63°C/rain, 2000 hr 7.55 7.52 - - - -




[err]E, SWQOM 63[err]Crain, 2000 hr 7.55 7.52

-17- The PMVA bl ended into the pol ycarbonate resin conposition
of the present : i nvention shows outstanding UV stability, and nol ded
products obtained using this resin conposition show inproved weat her
resi stance conpared to conventi onal products. Accordingly, it can be
used to produce nol ded products which are suitable 5 for outdoor
applications such as wi ndow franmes and interior and exterior autonobile
furni shings. Mor eover, the inpact resistance inproving agent

i nproves the conpatibility of the |pyterm nal - capped pol ycarbonate
PC (60) wth other polyners, it displays favorable mechani cal
properties, and itT wﬁw blepdas into the pplycarbenats resia cmpesition pEthe pogsenty

applications. invention shows outstandmg UV stability, and molded products obtamed usink%his
ei nf.qrce ar bonat e

WHAT | S CLAI MED_| S: I - Sln
conposi tion conf?ﬂ%‘fmﬂfméb&gﬂnﬂg?'f‘g ?KéFﬁﬁ?"cﬁf""B‘BR}?ﬁefﬂW" tional
nethacryl ate), PR)dusB: Aecomiirgly, itycanbe ghed wfprmicyumiMrptbtmcmé)wmchm sojtabie| t
pol ymer i-zatg on i EQ%%
diester in gv\,hl c?& @%3@‘%‘?\%&@% 10 8?? ! i I E %@ﬂﬂﬁﬁ)ﬂ | Cc en gr ﬁﬁbﬂobnle( )
and non- phenolléﬂnﬁbngﬁoups (1) is 1/19 or above, (CD 2-40 parts by wei ght
0}‘ an :c rrgact - I esi sifRpéoRed, Y ifiphédtFesiddfrite improRingldgertGmprovies tecobpatiBilig it the
ghass T1bers. low-terminal-capped polycarbonate PC (60) with other polymers, it displays favorable
mechanical properties, and it can be expected to be used in a wide variety of
10 applications.




2. The gl ass-fiber-reinforced pol ycarbonate resin conposition of Caiml,
wherein said phenolic end group has the fornmula (1): . .
[err] and t he non-phenolic end group has the fornuq, | ;
[err] * wherein R err] and R err] indicate individual ﬂmw“#’"m"ﬂ&g”r =
strai ght-chain or branched-chain, non-substituted or hal oden¢substhtis

al kyl groups which have 20 or fewer carbon atons. 3. The

gl ass-fi ber-reinforced pol ycarbonate resin conposition of Claim2, wherein
sai d i npact-resistance-inproving agent is acrylonitrile-styrene-butadiene

resin. 4. The glass-fiber-reinforcgg pol ycar bonate resin conposition of
Claim 2, wherein said inpact-resistance=Tnproving agent is an acrylic
| mpact -resi stance-i nprovi ng agent. 5. The gl ass-fi ber-reinforced

pol ycar bonan*i%d%mﬁPtlgon of Claim4, wherein said glass fibers are
. e g

not coat ed. ass-fiber-reinforced pol ycarbonate resin
conposi ti on of l.afyglass-Rhesreinforcedinolycashonate sesin eompositign cantaining{Aa 11850 t h a
het er ogeneougrtPby'ARighPof peimettiy ARtatrylate), (B) 30-60 parts by weight of
polycarbonate obtained by melt polymerization of an aromatic dihydroxy compound
and a carbonic acid diester in which the equivalence ratio (I)/(II) of phenolic end
groups (I) and non-phenolic end groups (II) is 1/19 or above, (C) 2-40 parts by weight
. of an impact-resistance-improving agent, and (D) 10-40 parts by weight of glass fibers.
2. The glass-fiber-reinforced polycarbonate resin composition of Claim 1, wherein
said phenolic end group has the formula (I): '

OH

1
M R

and the non-phenolic end group has the formula (II):

e
—-g-~Cf
0.

wherein R" and R? indicate individual hydrogen atoms or straight-chain or
branched-chain, non-substituted or halogen-substituted alkyl groups which have 20 or
fewer carbon atoms.

3. The glass-fiber-reinforced polycarbonate resin composition of Claim 2, wherein
said impact-resistance-improving agent is acrylonitrile-styrene-butadiene resin.

4. The glass-fiber-reinforced polycarbonate resin composition of Claim 2, wherein
said impact-resistance-improving agent is an acrylic impact-resistance-improving agent.

5. The glass-fiber-reinforced polycarbonate resin composition of Claim 4, wherein
said glass fibers are not coated. ' '

{n

6. The glass-fiber-reinforced polycarbonate resin composition of any of Claim 4,
wherein said glass fibers are coated with a heterogeneous binder or coating agent.



