< MPACT- MODI FI ED THERMOPLASTI C RESI N MOLDI NG COVPCSI TI ONS Al ?Q‘[%EE{
“MOLDED THEREFROM Fi el d of the Invention The present i nvent|

i npact nodified thernoplastic resin conpositions, and, nore parti cu@gl Y,
to inpact nodified conpositions containing a blend of a polyester n and
a 5 polycarbonate resin. Backgound of the Invention |Inpact-nodified

t hernopl astic resin blends that include a polyester resin, a polycarbonate
resin and a glvcidyl ester inpact nodifier are known, see, e.g., US.

Pat ent Nos. 5, 112 913 and 5,369, 154, 10 and have been used to nol

articles, e.g., IVDAGT-MO MWW%SHQMSWMQ@IM cow vent
grilles, wherein xtremne

i nportance. Wil @Mfm‘ﬁﬁﬁ&“ﬁéﬁﬁmi}% “ﬁ“g% ester

resi n/ pol ycarbonate resin bl endsgfiiad\dfihe Ifventiogc0d i mpact 15

performance, the aesthetic appearance or the sarrace of such articles has
been found to be deTheipeedent invantiorayalates 46 impact modified Hermuoplastic of such
articles have been found_ o be ynaccept abq*é rIarred nt?%:st rg?lks and pits on
an ot herw se gre§isgomppsitians, ppe partiqianly, toim i A first

__-__..aspect of the p&ﬁ?ggﬁmhg\égﬂul%ggbfet{ga},pggoi)&rg tidarfia! MPact nodi fied

thernopl astic restn conposit infng a egC|dyI ester

i rpact nodig i epoliylc‘ai‘bm\ateh'qsiﬁr bonate resin to forma glycidyl ester inpact
nodi fier/ polycarbonate resin blend; 25 conbi ning the glycidyl ester
i npact nodifier/ polycarbonat eBackground of the Invention

Impact-modified thermoplastic resin blends that include a

polyester resin, a polycarbonate resin and a glycidyl ester impact
modifier are known, see, e.g., U.S. Patent Nos. 5,112,913 and 5,369,154,
10  and have been used to mold articles, e.g., automotive components such
as mirror housings and cowl vent grilles, wherein a glossy, defect-free
surface appearance is of extreme importance.
While articles molded from known impact-modified polyester
resin/ polycarbonate resin blends provide, e.g., good impact
15  performance, the aesthetic appearance of the surface of such articles
has been found to be deficient in some applications, i.e., the surface of
such articles have been found to be unacceptably marred by streaks
and pits on an otherwise glossy surface.
Summary of the Invention
20 A first aspect of the present invention is a method for making an
impact modified thermoplastic resin composition, comprising:
combiniﬁg a glycidyl ester impact modifier with a
polycarbonate resin to form a glycidyl ester impact modifier/
polycarbonate resin blend;
25 combining the glycidyl ester impact modifier/ polycarbonate
resin blend with a polyester resin to provide the impact modified

thermoplastic resin composition.



resin blend with a polyester resin to provide the inpact nodified

“thernopl astic resin conposition. 2 A second aspect of the present
invention is a nethod for making an inpact resistant article, conprising:
conmbining a glycidyl ester inpact nodifier with a polycarbonate resin to

forma glycidyl ester inpact nodifier/ 5 polycarbonate resin blend,

conbi ning the glycidyl ester inpact nodifier/polycarbonate resin blend with

a polyester resin to provide an inpact nodified thernmoplastic resin

conmposi tion, molding the inmpact nodified2hernoplastic resin conposition 10

to formthe inpact resistant article. Articles nolded fromthe inpact

modi fied ther mopl astA secorgl aspeotgfothetpreseritidtieeition iva wedthod fof niakengr esent
i nvention exhibit high inpact resistance and inproved surface appearance.
Det ai | ed Descr i35t impact resistant axticle, c@mPrisingo| vcar bonat e Resin Aromati ¢

pol ycarbonate resin L A | nt Lavention, nethods of
maki ng pol ycar bonat Z”?‘lé‘??‘ﬁg gﬁgj‘péti%gﬁ%s%ﬂég%g%fﬁé%&%%tg % esins in
thernopl asti c rpolgearbonatiresing®d form & Blycidvi@ster ithpdie ndddifiefee, generally,
US Patent Ngs. 3,169, 6121, 4,487,896 20 and 5,411,999, the respective '
di scl osur esdof Rilyearbgnatesgsin bisndr por at ed herein by reference.
combining the glycidyl ester impact modifier/ polycarbonate
resin blend with a polyester resin to provide an impact modified
tliermoplastic resin composition,
molding the impact modified thermoplastic resin composition .
10  to form the impact resistant article.
Articles molded from the impact modified thermoplastic resin
composition made by the method. of the present invention exhibit high

impact resistance and improved surface appearance.

Detailed Description of the Invention

15 Polvcarbonate Resin

Aromatic polycarbonate resins suitable for use in the present
invention, methods of making polycarbonate resins and the use of
polycarbonate resins in thefmoplastic ttiqlding compounds are well
known in the art, see, generally, U.S Patent Nos. 3,169,121, 4,487,896

20 and 5,411,999, the respective disclosures of which are each
incorporated herein by reference.
< Aromatic polycarbonate resins are, in general, prepared by
reacting a dihydric phenol, e.g., 2, 2-bis-(4-hydroxyphenyl) propane
("bisphenol A"), 2,2-bis(3,5-dimethyl-4-hydroxyphenyl)propane, bis(2-
- 25 hydroxyphenyl) methane, 2,6-dihydroxy naphthalene, hvdroquinone,

2,.4'-dihy'droxyphenyl sulfone and 4, 4'-dihydroxy-3, 3-dichlorophenyl
ethér, with a carbonate precursor, e.g., carbonyl bromide and carbony!

chloride, a halogen formate, a bishaloformate of a dihydric phenol or a



Aromatic polycarbonate resins are, in general, prepared by reacting a

: di hydric phenol, e.g., 2, 2-bis-(4-hydroxyphenyl) propane ("bisphenol A"),
2, 2-bi s(3, 5-di net hvl 4- hvdr oxyphenyl ) pr opane, bis(2- 25 hydr oxyphenyl)

met hane, 2, 6-di hydr oxy napht hal ene, hydroqui none, 2, 4'-di hydr oxyphenyl

sul fone and 4, 4-dihydroxy-3, 3-dichlorophenyl ether, with a carbonate

precursor, e.g., carbonyl brom de and carbonyl chloride, a hal ogen fornate,

a bishal oformate of a di hydric phenol or a 3 carbonate ester, e.g.,

di phenyl carbonate, dichlorophenyl carbomate, dinaphthyl carbonate, .phenyl

tolyl carbonate and ditolyl carbonate. I.n a preferred enbodi nent, the

aromatic pol yCebenficedtes k. CIplenYP tartifall, dIGBroMR ca d from -

| i near aromatic 5 polycar ate resins, branc omat’i ¢ pol ycar-bonat e
resins and pol dimapldéhytearbonate; phengl tulyl Gurbonilearid ditalyl zarboataite.

pol ycar bonates resigs include, e.qg., bisphenol A polycarhonate resin.
Sui t abl e branched a ﬁel?‘ieée"ﬁ?fﬁﬁE‘eh%égﬁ‘zﬁ"é’st r&r ,Pél.yﬁ?g’%?tﬁﬁes“t‘eacti ng a

pol yfuncti onal 3{,&{}%% | I s d j de, trimellitic
acid, trimesi ccaC| , tr%in%yg-r ogf/gjﬁg}l%det %ﬁ%rﬂl{‘%rmpﬁdfl trichloride, -
with a di hy§iri pobymrbbnatedresinebianiched apomatic polydarbbnite resins amdhi ng

pol ymer. Suitable Jool y(ester-carbonate) copolyners are made, e.g., by 15
reacting a di f pely(estesrcaghenate) resinsaci d, terephthalic acid, 2,6- naphthalic

acid, or a derivatig;aipi81fleh Aeth e poly2aARBNAL S redfilsincfudd, e.g.,
bisphenol A polycarbonate resin.
Suitable branched aromatic polycarbonates are made, e.g., by
10 reacting a polvfunctional aromatic compound, e.g., trimellitic
anhydride, trimellitic acid, trimesic acid, trihydroxy phenyl ethane or
trimellityl trichloride, with a dihydric phenol and a carbonate
precursor to form a branching polymer. |
Suitable poly(ester-carbonate) copolymers are made, e.g., by
15 reacting a difunctional carboxylic acid, terephthalic acid, 2,6-
naphthalic acid, or a derivative of a difunctional carboxylic acid, e.g.,
an acid chloride, with a dihydric phenol and a carbonate precursor.
- In a preferred embodiment, the polycarbonate resin has an
intrinsic viscosity of about 0.3 to about 1.5 deciliters per gram in
20 methylene chloride at 25°C.
In a preferred embodiment, the polycarbonate resin is a linear
polycarbonate resin that is derived from bisphenol A and phosgene.
In an alternative preferred embodiment, the polycarbonate resin is a
blend of two or more polycarbonate resins.
25 Suitable aromatic polyéarbonate resins are commercially
available, e.g., LEXAN™ bisphenol A-type polycarbonate resins from
General Electric Company.



an acid chloride, with a di hydric phenol and a carbonate precursor. In a

- preferred enbodi nent, the pol ycarbonate resin has an intrinsic viscosity of
about 0.3 to about 1.5 deciliters per gramin 20 nmet hyl ene chl ori de at

25[err]C In a preferred enbodi ment, the polycarbonate resin is a linear

pol ycarbonate resin that is derived from bi sphenol A and phosgene. In an

alternative preferred enbodi nent, the polycarbonate resin is a blend of two

or nore pol ycarbonate resins. 25 itabl e aromati c pol ycarbonate
resins are commercially available, e.g., LEXAN err] bisphenol A-type
pol ycarbonate resins from General Electric Conpany. 4 The dvcidvl Ester

| npact Modifie ] ct [npact nodi fiers are polyners that
.conprise repeating R deriv fromaone, o re glycidvl ester nononers.
As used herein, the%ﬁ‘ﬂ%ﬁy_&b‘@a‘e@w&md gﬂdéﬁeffoﬁrgy&orl%‘fm_ ns a
glycidyl ester &hﬁ%&%ﬁ!hﬂﬂ{;?ﬂﬁ&)ﬂmﬁbﬂieﬁeSﬁhhﬁ-é)@ly&d_epéﬂeﬁum as,
, e

e.g., acrylic aci thacrylic acid, itaconic acid, and includes, e.g.,
gl yci dyl acryl anenomeys;i Ay used hereiny the termimglogiyiglydidybesterzmonomer”

b 1y 9, SBOCLIERL s ohSa e LS RO ra Ao BREAR S 1
ester inpact mMagichiade.g? rmeg,'u&e&iai nethd@PRE LAY itdBohiR adRl, anAGineRfled] NOr e
gl ycidyl ester nononersS and second repeating units derived fromone or nore
a- e.g., glycidyl acrylate, glycidyl methacrylate, glycidyl itaconate. Ina
preferred embodiment, the glycidal ester monomer is glycidal acrylate
or glycidyl methacrylate.
10 Ina preferred embodiment, the glycidyl ester impact modifier
comprises first repeating units derived one or more glycidy!l ester
monomers and second repeating units derived from one or more a-
olefin monomers, e.g., ethylene, propylene, 1-butene, 1-pentene.
Suitable glycidyl ester copolymers may, optionally, contain a
15  minor amount, i.e., up to about 50 wt%, of repeating units derived
from one or more other monoethylenically unsaturated monomers that
are copolymerizable with the glycidyl ester monomer. As used herein
the terminology “monoethylenically unsaturated” means having a
single site of ethylenic unsaturation per molecule. Suitable
20 copolymerizable monoethylenically unsaturated monomers include,
| e.g., vinyl aromatic monomers such as, e.g., styrene and vinyl toluene,
vinyl esters such as e.g., vinyl acetate and vinyl propionate, and (Ci-
Cx)alkyl (meth)acrylates such as, e.g., butyl acrylate, methyl
methacrylate, cyclohexyl methacrylate. As used herein, the term “(C;-
25 Czo)aikyl “ means a straight or branched alkyl group of from 1 to 20
carbon atoms per group, such as e.g., methyl, ethyl, decyl, eicosyl,
cyclohexyl and the term “(meth)acrylate” refers collectively to acrylate

compounds and methacrylate compounds.



ol efin nmononers, e.g., ethylene, propylene, 1-butene, 1-pentene. Suitable -
gl ycidyl ester copolyners may, optionally, contain a 15 m nor anount,
i.e., up to about 50 wt% of repeating units derived fromone or nore other
nonoet hyl eni cal | y unsatur.ated nononers that are copol ynerizable with the

gl ycidyl ester nononer. As used herein the term nol ogy "nonoethylenically
unsat urated" neans having a single site of ethylenic unsaturation per

nol ecul e. Suitable 20 copol ynerizable Egnoethylenically unsat ur at ed
nononers include, e.g., vinyl aromatic noners such as, e.g., styrene and
vinyl toluene, vinyl esters such as e.g., vinyl acetate and vin

propi onate, and ( Clnmarprefajred embadimient.theigiycidyl esterimpatt modifiery. ;| but yl

acryl ate, methyl nethacryl ohexyl thacr.) . used herein, the
erm (G- "5 e o S B 1" Breterabiyi S5 T | i aBREBPRE oL of
from1 to 20 gﬁ-&f&?ﬂbﬁiﬁaﬁl PES 20 WA%D of HHER cfé?i\%cgfronﬂﬁ{ehgl'ycicﬁrtl@ie_r decyl ,
ei cosyl, cycl ohexyl &and the term "(rret h)acrylate" refers col'lectively to

acryl ate conpouenemend net hacryl ate conpounds. 51n a preferred
enbodi ment . the gl yci.dyl, ester Jjnpact difier c rises from0.5 to 40
W% prefePably frc#H‘%‘Sg ‘Wﬂ’ WP%Y@QHQ%B%HBP%&?%Y&&%O 20 wt % of
units derived ddn¥ehtiBRaPHSE &kl Eite ARG ; xt abl e gl yci dyl
ester copol yners can ﬁg nadeg%‘y?ﬁgﬁg. , coﬁ%‘%‘?‘gﬁ%ﬁm??gg%di cal initiated
copol yner i zat i polyaerigadion methodsc i zat i on net hods.
In a highly preferred embodiment, the glycidyl ester impact
modifier is a random copolymer having a relative composition

10 according to structural formula (1):

R; Rj s
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wherein: RiisH, alkyl or aryl;
Ra, Rs and Rs are each independently H or (Ci-Ce)alkyl;
R« and R¢ are each independently alkyl or aryl;
a+b+c+d=100;
16 | aisfrom50t099.5;
b is from 0.5 to 25;
c is from 0 to 50; and
- dis from 0 to 50. . .
In a more highly preferred embodiment, R is H, (Ci-Cx)alkyl,
20  (Cs-Cao)cycloalkyl or (Q-Czo)aryl. As used herein, the term “(Cs-

Cao)cycloalkyl” means a cyclic alkyl group of from 5 to 20 carbon atoms



In a highly preferred enbodi nent, the glycidyl ester inpact nodifier is a
- random copol yner having a relative conposition 10 according to structural
formula (1): [err] wherein: Rlerr] is H alkyl or aryl; R2, Rs and Rs are

each independently Hor (C-C6)alkyl; Rerr] and R err] are each

| ndependent |y al kyl or aryl; a+b+c+d=100; 15 ais from50 to
99.5; bis from0.5to0 25; cis fromO to 50; and d is fromO to 50. In a
nore highly preferred enbodinment, Rerr].is H ((err]-Cerr])al kyl, 20
(err]-Cerr])cycloal kyl or (C[err]C[erq'])arvI. As used herein, the term
"(Cerr])- err])cycloal kyl" nmeans a cyclic alkyl group of from5 to 20
carbon atons per@rpup sychap egictyclohexyld. cvctoostylhanrdithe terot 66atvi, and t he

term"(C6- (Jerr Lyl " nmeaps ,a hydrocar bo r.ou hat i ncludes one or nore
unsat ur at ed s%ﬁb@ﬁ@%ﬁﬂﬁgwﬂﬁggﬁmwm 1e° GREIATYMOMe subst i t ut ed
Wi th one or "yRaglfaved &&QMQ&B}%@@ tn fifgs, A Ra ?ggﬁoﬁélmfbe to forma

substituent group havinga total o rom6 “to 20 c n at onms -per group,
such as, e.g. ,substifuted withionleydr mord alkyl groups omese of khe ampatipy| phenyl .

N A more Bl oNed S oim S subsiRient group Havingd total of from 6 to 20 carbon © 2"
atoms per group, such as, e.g., phenyl, naphthyl, tolyl, xylyl, mésityl,
isopropyl phenyl. .

In a more highly preferred embodiment, Rz, Rs and Rs are each
independently H or methyl. :

10 In a more highly preferred embodiment, Rs and Rs are each
independently (Ci-Ca)alkyl.

In a more highly preferred embodiment, Riis H, R; and R; are
each independently H or methyl, each R, is independently (Ci-
Cyalkyl, a is from 45 to 75, bis from 5 to 15, c is from 20 to 40 and d is

15 - 0. .

In a preferred embodiment, the melt index , as measured at
190°C éccording to ASTM D-1238, of the glycidyl ester impact modifier
is from 0.1 to 100 grams/10 minutes and preferably from 0.5 tb 30
grams/10 minutes.

20 In a preferred embodiment, the glycidyl ester impact modifier
comprises one or more copolymers selected from olefin-glycidyl
(meth)écrylate copolymers, olefin-vinyl acetai:e-glycid_vl (meth)acrylate
copolymeré and olefin-glycidyl (meth)acrylate-alkyl (meth)acrylate
copolymers. |

25 The glycidyl ester impact modifier and polycarbonate resin are
combined, preferably by melt blending, to form the glycidyl ester

impact modifier/ polycarbohate resin blend.



I ndependently H or nethyl. 10 In a nore highly preferred enbodi nent,
Rlerr] and R err] are each independently (Cerr]-Cferr])alkyl. In a nore
highly preferred enbodinent, Rerr] is H Rerr] and R err] are each -

i ndependently H or nethyl, each Rerr] is independently ((err])- C4)alkyl,
ais from45 to 75, bis from5 to 15 cis from20 to 40 and d is 15 O.
In a preferred enbodinent, the nelt index, as neasured at 190[err]C
according to ASTM D- 1238, of the glycid¥l ester inpact nodifier is fromO.1
to 100 grans/10 mnutes and preferably fromO0.5 to 30 granms/ 10 m nutes. 20
In a preferred enbodi ment, the glycidyl ester inpact nodifier conprises one
or nore copol yner sins@highlg prefesredembodinent ithe iglyeidyhester ithpaet copol yner s,

| ef i n-vinyl tate- i dyd th | at | d ol efin-glycidyl
(ot hy acr y1 arBoaier st e pdlyeorBRnste frsth o rabiacd'and sibleceeiia c; dyl ©
ester inpact pRdinGiRlthaMolRa ¥asd RAN2IPan BRirddRF Br AQBRLRGHus PiEEr bl v by

nmelt blending, toformthe glycidyl®ester inpact nmodifier/polycarbonate
resin bl end. then&haped, aiggtiyextredion; tetnarvobetl and tthen bedudtedctody| est er

i 1 0 % hePRRReJOmRoS t kY DeBFHARECIR PIASBICehe STUGHT IRk, m xcr,
then shaped, gnfact MY/ PolRArbORAR reSR K1End '8 thd pledeht Hthtidh.

In a first highly preferred embodiment, solid particles of the
glycidyl ester impact modifier and the polycarbonate resin are pre-
mixed by combining the particles and mechanically mixing the

10 combined particles, e.g., in a drum mixer, and the resultant particulate
- pre-mix is then melt blended.

In an alternative highly preferred embodiment, metered
amounts of solid particles of the glycidyl ester impact fnodiﬁer and of
the polycarbonate resin are simultaneously fed to a device for melt

15 blending without a pre-mixing step.
In a preferred embodiment, the polycarbonate resin is divided
" into two portions and a first portion of the polycarbonate resin is
combined with the glycidyl ester impact modifier to form the glycidyl
ester impact modifier/ polycarbonate resin blend and a second portion
20  of the polycarbonate resin is subsequently added, e.g., at the same time
the giycidyl ester impact modifier/polycarbonate resin blend is
combined with the polyester resin, to form the impact-modified
thermoplastic resin composition of the present invention as discussed
below. In the preferred embodiment, the first and second portions of
25  the polycarbonate resin each independently comprise one or more
resins selected from the above-disclosed polycarbonate resins. Ina
more highly preferred embodiment, the first and second portions each

independently comprise blends of two or more polycarbonate resins.



5 particulate form e.g., by pelletizing, to produce the glycidyl ester

I npact nodi fier/pol ycarbonate resin blend of the present invention. In a
first highly preferred enbodi nent, solid particles of the glycidyl ester

i npact nodifier and the pol ycarbonate resin are pre- m xed by conbining the
particles and nechanically m xing the 10 conbined particles, e.g., in a
drum m xer, and the resultant particulate pre-mix is then nelt blended. In
an alternative highly preferred enbodi nent, nmetered anmounts of solid
particles of the glycidyl ester inpact n&difier and of the pol ycarbonate
resin are sinultaneously fed to a device for nelt 15 blending wthout a
pre-mxing step. | nln apreferred dnbodinient;the glysdpbéstenimpactte resin is

divided into tw rtlons aggl'g first ‘)OI"{IOI’] of the polycarbonate resin is
combi ned with te rasim ble mpamﬁwtﬂavmw%cwsam est er
I npact nodifi er 3%‘%;«9‘ ; ggg of the

pol ycar bonat e reS| n | SRS sequ'ea{é% g"p@%g’ﬁ%&ﬁ'%? e’p?z’g}rﬁe9 | e the

gl ycidyl ester pbwost thepblydabonsteresinuritbfroni 56 50 Phavidnbfe prifefably Wit h

the pol yester resm to formthe inpact-nodified thernoplastic resin

conposi ti onof from 1% tgs%ﬁwbwméﬂ\aglycwylsﬁtgwmmtmd@hﬁn lenclt basest ener r ed

cach | naependoriolp of He BRARIV Rt Bodifer] ey BerabFale fal © 1°° "

above- di scl oselepdycarbonate resins. In a nore hlghly,preferred
enbodi nment, the first and second portions each i ndependently conprise
bl ends of two or nore polycarbonate resins.

Polyester Resin

10 Polyester resins suitable for use in the present invention,
methods for making polyester resins and the use of polyester resins in
thermoplastic molding compositions are well known in the art, see,
generally, U.S. Patent Nos. 2,465,319, 5,367,011 and 5,411,999, the
respective disclosures of which are each incorporated herein by

15  reference.

_ Suitable polyester resins include crystalline polyester resins
such as polyester resins derived from an aliphatic or cycloaliphatic
diol, or mixtures thereof, containing from 2 to about 10 carbon atoms
and at least one aromatic dicarboxylic acid. Preferred polyesters are

20 derived from an aliphatic diol and an aromatic dicarboxylic acid and
have repeating units according to structural formula (2):

-(—o—(-cu,)o —R—c!:e-

wherein: n is an integer of from 2 to 6, and

L3

ey

R is an aryl radical comprising a decarboxylated

residue derived from an aromatic dicarboxylic acid.



8 In a preferred enbodi nent, the glycidyl ester inpact

- modi fier/pol ycarbonate resin blend of the present invention conprises from
50 to 95 parts by weight (pbw') nore preferably from75 to 90 pbw, of the

pol ycarbonate resin and from5 to 50 pbw, nore preferably 5 from 10 to 25

pbw, of the glycidyl ester inpact nodifier, each based on 100 pbw of the

gl ycidyl ester inpact nodifier/polycarbonate resin blend. Polyester Resin

10 Pol yester resins suitable for use in the present invention,

nmet hods for making pol yester resins and tdhe use of polyester resins in

t her nopl asti c nol di ng conpositions are well known in the art, see,

generally, U'S. Pal eianiiis ofatifefid dicalbdfiOaagpiled vAlin 909, ¢ e

respective discl osures are each 1ncor pora herein by 1 5

reference. Sui dabarboxylated residue®R may kederdeed ayeacidb ithat dodltaiasd er resins
such as polyester resins derived froman aliphatic or_ cycloaliphatic diol,
or mixtures th&Mmgle arematisringpes molgoule suchyase.g.oisophthalicarons and at

et Jone oy e SRR B 3, 5,20 el
units accor8i n@litarbekydiphenyl etttsr)a48 HisbenZoic acid and mixtures thereof| 83
wher ei n: nis an integer of from2 to 6, and Ris an aryl radical
conprising a dawell B&i?iﬁtc@af#iasfumfwisveh ass e gy d-ardienaphthatendoxyl i ¢
aci d. dicarboxylic acids. In a preferred embodiment, the dicarboxylic acid

precursor of residue R is terephthalic acid or, altérnatively, a mixture

of terephthalic and isophthalic acids.

10 In a preferred embodiment, the polyester resin comprises one or
more resins selected from linear polyester resins, branched polyester -
resins and copolymeric polyester resins.

Suitable linear polyester resins include, e.g., poly(alkylene
phthalate)s such as, e.g., poly(ethylene terephthalate) ("PET"),

15 poly(butylene terephthalate) ("PBT"), poly(propylene terephthalate)
(“PPT"), poly(cycloalkylene phthalate)s such as, e.g.,
poly(cyclohexanedimethanol terephthalate) ("PCT"), poly(alkylene
naphtlialai;e)s such as, e.g., poly(butylene-2,6-naphthalate) ("PBN") and
poly(ethylene-2,6-naphthalate) ("PEN"), poiy(alkylene dicarboxylate)s

20 such as, e.g., poly(butylene dicarbo;cylate). Suitable copolymeric
polyester resins include, e.g., polyesteramide copolymers,
cyclohexanedimethaﬁol-terephthalic acid-isophthalic acid copolymers
and cyclohexgnedim,ethanol-terephthalic acid-ethylene glycol ("PETG")
copolyniers.

25 Ina preférred embodiment, the polyester resin comprises one or
more resins selected from selected from PBT and PET resins. In a first

highly preferred embodiment, the polyester resin comprises a PBT

resin. In a second highly preferred embodiment, the polyester resin



9 Exanples of aromatic dicarboxylic acids fromwhich the decarboxylated

- residue R may be derived are acids that contain a single aromatic ring per
nol ecul e such as, e.g., isophthalic or terephthalic acid,

1, 2-di (p- carboxyphenyl)ethane 4,4 - 5 dlcarboxydlphenyl ether, 4,4'-

bi sbenzoic acid and ni xtures thereof, as well as acids contain fused rings
such as, e.g., 1,4- or 1,5-naphthal ene dicarboxylic acids. In a preferred
enbodi ment, the dicarboxvlic acid precursor of residue Ris terephthalic
acid or, alternatively, a mxture of terfphthalic and isophthalic acids. 10
In a preferred enbodi nent, the polyester resin conprises one or nore resins

sel ected from Lo fsepalmie%{nr%"a d%gﬁr ﬁefepéenee%sadﬁﬁaw&x@nd

copol yneri c pol yest resins. Suitable | pol yester resins I1'nclude,
e.g., poly(al kpblymhqrh'ehalcmepasesmhlead ofdwp or pwirg pelyestearesinsy epht hal at e)

A
Papht hal at ) o SropREAIRRS andSHERY (750 Pl boliT dbubiedd ErebhRifap)
pol y( et hyl ebe- baSedlapﬂﬁquﬂMGftl(é BEN'd) pol y(al kyI ene di carboxyl ate)s 20

such as, e.g., poly(butylene dicarboxylate). Suitable copolyneric, polyester
resins include, e.gl a;ialre?e@ egyhaglimes, dh?rﬁ?rllée“e”esm has an intrinsic

cyelonexaned: moshant ok SEARA0S @iy PR AP foal depaotige > o
copol ymers. 25 phenol/tetraghloroéthafé hﬁdhﬁ@bﬂ%ﬁamc t he pol yester resin
comprises one or Suitable polyester resins are commercially available, e.g.,
10 VALOX polyester resins from General Electric Company.
In a preferred embodiment, the glycidyl ester impact
modifier/ polycarbonate resin blend and the polyester resin are
blended in the molten state, e.g., in an extruder or a continuous mixer,
then shaped, e.g., by extrusion, then cooled and then, preferably,
15 reduced to particulate form, e.g., by chopping an extrudate into
pellets, to produce the impact -modified thermoplastic resin
composition of the present invention.
In a first highly preferred embodiment, solid particles of the
glycidyl ester impact modifier/polycarbonate resin and the polyester
20 resinare pre-mixed by combining the particles and mechanically |
mixing the combined parﬁcles, e.g., in a drum mixer, and the resultant
particulate pre-mix is then melt blended.
In an alternative highly prefe;'red embodiment, metered
_ amoimts of solid particles of the glycidyl ester impact
25 modifier/polycarbonate resin biend and the polyester resin are
simultaneously fed to a mixing device for melt blending, without a

pre-mixing step.



more resins selected fromselected fromPBT and PET resins. In a first

hi ghly preferred enbodi nent, the polyester resin conprises a PBT resin. In
a second highly preferred enbodi nent, .the polyester resin 10 conprises a
PET resin. In a third highly preferred enbodi nent, the polyester resin
conprises a blend of two or nore polyester resins, nore preferably, a blend
of froml to 99 pbw poly(ethylene terephthalate) and from1l to 99 pbw
poly(1, 4-butvl ene terephthalate), 5 based on 100 pbw of the blend. In a
preferred enbodi ment, the polyester resth has an intrinsic viscosity of
fromabout 0.4 to about 2.0 dl/g as neasured in a 60:40 phenol/

tetrachl oroet hane In atpreferedd eémbedithent) [the glycid Huesterinepantinyedifier r esi ns
are comrercially gyai | abl e, e.g., 10 VALOX"' polyester resins from General
El ectric Conpinds disqugsed gheve, cambined witha firstpotiopeofydhe est er i npact
modi fier/poly [+ I resin are bl ended .in
the nolten stg?‘é{&gg?%@té?%élﬁﬁgg{}ﬂl}gggl%éga%p%otgnfﬁnﬁ%cﬁs m xer, then shaped,
e.g., by extr pwdifier/peivcarbdnate Aisth bleeid and tieghiidyl ebber infshiceed to
particul ate form, _eﬁ?. ,. by chopping an extrudate-into pellets, to produce
t he i npact® - nirpdifies/ polycathenate resin bland issubsequently egmbined,withent

ol yai dy! et by ReEbtPmarkd §R pEHRLO B potkCerbRBR i & o 20
resin are preprovRié ths iffHet B oUifiedaheRRbbRsEE rédif CERGIBMNIGR b the
present invention.
In a preferred embodiment, the thermoplastic resin composition

10  of the present invention comprises from 10 to 90 pbw, more preferably

from 20 to 50 pbw, of the thermoplastic polyester resin, from 10 to 90
pbw, more preferably from 50 to 80 pbw, of the polycarbonate resin
and from 0.5 to 20 pbw, more preferably from 0.5 to 5 pbw, of the
glycidyl ester impact modifier, each based on 100 pbw of the

15 the_rmdplasti'c resin composition .

The composition of the present invention may optionally
_ include other impact modifiers, e.g., “core-shell” copolymers,
polyolefin rubber copolymers and styrenic impact modifiers in
addition to the glycidyl ester impact modifier.

20 Core-shell copolymers, methods of making core-shell
copolymers and the use of core-shell copolymers as impact modifiers
in combination with polycarbonate resins and polyester resins are
known in the art, see, e.g., U.S. Patent Nos. 3,864,428 and 4,264,487.

Suitable core-shell copolymers are those that include a rubbery

25 ‘"core" that has a glass transition temperature ("Tg") below about 10°C
and that comprises repeating units derived from one or more
monoethylenically unsaturated monomers such as, e.g., acrylate

monomers, e.g., butyl acrylate, and conjugated diene monomers, e.g.,



m xi ng the conbi ned particles, e.g., in a drumm xer, and the resultant
particulate pre-mix is then nelt blended. In an alternative highly
preferred enbodi nent, netered anounts of solid particles of the glycidyl
ester inpact 25 nodifier/polycarbonate resin blend and the pol yester
resin are sinultaneously fed to a m xing device for nmelt blending, w.thout
a pre-m xi ng step. In a preferred enbodi nent, .the glycidyl ester inpact
nodi fier is, as discussed above, conbined with a first portion of the

pol ycarbonate resin to formthe glycidylt%ster inpact

nodi fi er/ pol ycarbonate resin blend and the glycidyl ester inpact 5

nodi fi er/ pol ychutadierie; andsi rigid tshell! that HasadTie of gyeatenthiancst equal té he

pol yester resin and a _second portion of the polycarbonate resin to provide

the inpact nodabeWdlGandhthat somprisesrepealingunits dgrived fram@ esent

I nvention. In _ di r I e resin nposi tion
10 of the pr e&ﬁﬁpﬁf}éﬁgﬁgmﬁgﬁ%&%?%ﬁo% %gﬁgg\ﬁ,\&ﬁﬁrgf%?'ef erably
from20 to 50 pbw, ghitabk pdigbletiN Riibet cBpblydtdrdlinélade)e.gf, letyléRel 0 90 pbw,
more preferably from50 to 80 pbw, of the polycarbonate .resin and fromO0.5

to 20 pbw, %oralky émeth)ertylategopolymers siqhiAs ethylengeethylaemilate est er i npact
The compos! 11 ofORPORREL T RYIRE SRV boter sORRBRER AT e ol e,
i npact nodi fi erfbbér (EPR) copolyhés, kthyleReprépylene-non-conjugated diene
| monomer-type (EPDM) terpolymers and styrene-acrylonitrile/
éthylene—propylene—hon—conjugated diene mono;ner graft copolymers.
10  Methods of making such polyolefin rubber copolymers and the use 6f

such polyolefin rubber copolymers in combination with polycarbon_afe

resins and polyester resins are known in the art, see, e.g., U.S. Patent

Nos. 4,550,138, 4,485,212, and 4,493,921.

Suitable styrenic copolymers useful as impact modifiers include,

15 e.g., acrylonitrile-butadiene-styrene (“ABS") copolymers, acrylonitrile-
butadiene-a-methylstyrene copolymers, styrene-butadiene
copolymers, styrene-Butadiene—styrene.("SBS") block copolymers,
styrene-(ethylene-butylene)-styrene (“SEBS") copolymers,
methhcrylate;butadiene-styrene (“MBS”) copolymers, and other high
20 impact styrene-containing copolymers. ' :

In a preferred embodiment, the composition of the present
invention includes a stabilizer compound for improving the stability of
the melt viscosity of the composition of the present invention.

Suitable stabilizers and their use in polyesﬁer resin-polycarbonate resin
25 blends is known, see, e.g., U.S. Patent No. 5,441,997, the disclosure of
- which is incorporated herein by reference. Suitable stabilizers include,
e.g., alkaryl phosphites such as, e.g., diphenyl dodecyl phosphite,

acidic phosphate salts such as, e.g., mono zinc phosphate, poly acid



pol yol efi n rubber. copolynmers and styrenic inpact nodifiers in addition to
- the glycidyl ester inpact nodifier. 20 Core-shel |l copol yners,

nmet hods of naking core-shell copolyners and the use of core-shel
copolynmers as inpact nodifiers in conbination with polycarbonate resins and
pol yester resins are known in the art, see, e.g., U S Patent Nos.
3,864,428 and 4, 264, 487. Suitable core-shell copolyners are those that
i nclude a rubbery 25 "core" that has a glass transition tenperature
("T[err]") bel ow.about 10[err]C and that tdnprises repeating units derived
fromone or nore nonoethyl enically unsaturated nononmers such as, e.g.,

acryl ate nononepyrophdsphabstand sultsthatedf sadH ag0élp! INasH,FICSNBh rs,
e.g., 12 but adi ene, and_a rlgqéd "shell" that has a Tg of greater than or

equal to about salteefGroup dBonilB metals suck asgatzing phosphatdandved from a

nonoet hyl eni cal L y unsaturated.pononer,- e. 9., neihyl nejhacrylate. Suitable

pol yol efi n rubb&"°2B %Wr?@?osaq‘%%flb‘gg?g'&%’. P“é‘ﬁﬂb?éﬁéﬂ al kyl

(meth)acryl ate copol Y contpéditian &Wb%ﬁnemwm&wmlhgt spﬁ&gagk Al
u

et hyl ene- al kgl vinyl ester copol ymers, " et hyl ene- propyl ghe’ r _ (EPR)
copol ymer s, 2t hfurther pnapde ene on amoremtheradditiviis dono vwim i ther attysuech( &°DV)

terpol yners and styrene-acrylenitrilel/ ethylene-propyl ene-non-conj ugat ed
di ene monomer gt “Eﬁapbgaéﬁ%b .rsiguheﬂ/ﬁ?ﬁi‘d agfd %ﬂ@'@@ﬂ?“ﬁ@f Q'GVefi n
rubber copol ynengicasstboRFibers, @ramitchibe)] Hidrite fiberd heiclantl 4 iBrasts N

conbi nati on, wth polycarbonate resins and pol yester resins are Enown I n
the art, see, e.flame tetdrdautscamtistatic agents, antioxidants, ultraviolet stabilizers

and thermal stabilizers.

10 The thermoplastic resin molding compound of the present
invention can be molded into useful articles, e.g., by injection mblding,
and preferably by injection molding using a mold having one or more
polished mold surfaces for producing as-molded parts with one or
more high gloss surfaces.

15 The composition of the present invention is particularly well
suited for application in articles having a high gloss surface, e.g.,
automotive articles such as e.g:, mirror housings, door handles, grilles,
as well as lawn and garden equipment, sporting goods, electronic
equipment, business equipment, housewares and packaging materials.

20 Example 1 and Comparative Examples Cl and C2

The composition of Example 1 was made as set forth below.

A glycidyl ester impact modifier/ polycarbonate resin blend
was made by melt blending 20 pbw glycidyl acrylate impact modifier
having a nominal composition of 67 wt% ethylene, 25 wt% methyl

25 methacrylate and 8 wt% glycidyl methacrylate (LOTADER™ AX8900

impact modifier, Elf Atochem) with 80 pbw of a polycarbonate resin
blend (22 wt% LEXAN"™ 120 resin and 58 wt% LEXAN™105 resin, each



Nos. 4,550, 138, 4, 485, 212, and 4, 493,921. Suitable styrenic copol yners
useful as inpact nodifiers include, 15 e.g.,

acrylonitrile-butadi ene-styrene ("ABS") copolynmers, acrvlonitrile-

but adi ene-[err]-net hyl styrene copol yners, styrene-butadi ene copol yners,
styrene-but adi ene-styrene (SBS") bl ock copol yners, '

styrene- (et hyl ene-butyl ene)-styrene ("SEBS") copol yners, '

nmet hacryl at e- but adi ene-styrene ("MBS") cggolyners, and ot her high 20

| npact styrene-containing copolyners. In preferred enbodi nent, the
conposition of the present invention includes a stabilizer conpound for
i mprovi ng t he $ramiGeneyabElectric Gompany} dosi singlef scréenw exbrystesiat 260 tof t he
present inventiQR.,~Suitable stabilizers and their use in polyester
resin-polycarbaﬁgéé resin 25 bl ends is known, see, e.g., U S. Patent No.

5,441,997, the discl s | ol oI @1 nce.
Suitable stabilizer sﬁﬁ?#ﬁ%ﬁ’g%@agﬁd g\ebgr%ﬂ%gg%ﬁiﬁlgégsﬁ %gé%g{ig. ,

di phenyl dodecby miettshlonding H:pbwoofypurticlestof the absve-deberibsed glygidylnmono zi nc
phosphat e, EOl y acid 13 pyrophosphates and_ salts thereof such as, e,g.,
Na2H2P207 pRosREsardmpact segitier/pelyrarbonate resinblend with30pbweofy.  zinc

phosphate and, URRERS  Belyugei iyt e YRR 814 0, 20 % The
one or nore ot hedlybtiene GrepRthilate FediRSGahbral Blédtrie Tokpany), 30 pbw 9! ass
fibers, mlled glass,” flaked glass, wol [ astoni te, clay,'fakj carbon fibers,"
ceranm c fibers, LEXAMN3R2Q polyrashonate resinand 30opbwdiEXAN ™ 125
polycarbonate resin in a twin-screw co-rotating extruder operated at
10 250°C to 300°C and extruding the mixture.
In addition to the above listed components, the following
additives were added to the impact-modified thermoplastic resin |
composition of Example 1 during the second of the above-discussed
melt blending steps: 2 pbw of a carbon black blend consisting of 80
15 wt% of a 50/50 blend of LEXAN ™ 120 and LEXAN™105 resin
polycarbonate resins and 20 wt% carbon black, 0.2 pbw hindered
phenol antioxidant (IRGANOX™ 1076, Ciba-Geigy), 0.2 pbw aryl
phosphite (IRGAFOS™ 168, Ciba-Geigy), 0.54 pbw UV stabilizer
(benzotriazole) and 0.1 pbw monozinc phosphate dihydrate acid salt.
20 The composition of Comparative Example C1 was made by
combining the materials set forth above in Example 1 in the same
relative amounts as set forth in Example 1, except that instead of pre-
blending the glycidyl ester impact modifier with the polycarbonate
resin, the glycidyl ester impact modifier, polycarbonate resin and
25 polyester resin were simultaneously fed to the feed throat of the
extruder.
The composition of Comparative Example C2 included the same

relative amounts of the same materials as set forth above for the



flame retardants, antistatic agents, antioxidants, ultraviolet stabilizers
and thermal stabilizers. 10 - The thernoplastic resin nolding conpound
of the present invention can be nolded into useful articles, e.g., by

i njection nolding, and preferably by injection nolding using a nold having
one or nore polished nold surfaces for producing as-nolded parts with one
or nore high gloss surfaces. 15 The conposition of the present

invention is particularly well suited f?é application in articles having a
hi gh gl oss surface, e.g., autonotive art¥cles such as e.g., mrror

housi ngs, door handl es, ?ri Iles, as well as |awn and garden equi prent,
sporting goodsemplositiorvaf Exampleixbut inliemparativebxample C2kbeisewar es and

Grorr] The coRRRRT SHELImEREmPAIAeT es REBlepdedCy RRBE oM K o1 ci ay/
20 pbw g1 vl dy ey o e e e L Mat Wi U1 on of 67
pbw gl yci dyl acryfaté inpact ‘nodifier having a nom nal conposition o

wt % et hyl ene, sBbsequeéntiyt melt-blendedwidh the polycarbomatetrésiglindhelyl
Of & pol yer baMIHEF AR IR SRS TIbg e Aharmiopistser @ bbntng 55 o6 |
LN o1 105 1T Byl FOORSRISE RS ARG, 1 © 5110
bl end was t her{ ASItM D256) and tensile elongation at break (ASTM D 638) were
measured for each of the compositions of Example 1 and Comparative
Examples C1 and C2. Samples for determining melt viscosity were
- 10  dried for 1 hour at 150°C and the melt viscosity was then measured by
extruding each of the samples (sample size of approximately 10 grams)
at 266°C thi'ough a 0.0825 inch diameter orifice under a 4900 gram
weight over a dwell time of 5 minutes.
The compositions of Example 1 and of Comparative Exémples
15 C1 and C2 were injection molded under the conditions set forth below
to form sample plaques.
All molding materials were dried in a forced air convection
oven at 125°C for 3 to 4 hours prior to molding. _
The plaque molding tool was 5 inches by 6 inches by 0.125
20 inches in size and was double-gated with tab gates positioned on one
| of the long sides of the mold, each approximately 1 inch from one of
the respective corners of the mold. A highly polished, chromed flat
plate was used on the "B" mold half. _
The molding tool was secured in an 80 ton Van Dorn injection
25 molding machine and the machine was then operated under the
following conditions: _
a flat profile of 500°F (rear/center/front/nozzle) on the barrel

and 150°F on the mold halves was used;



by nmelt blending 10 pbw of particles of the above-described glycidyl 5
ester inpact- nodifier/polycarbonate resin blend wth 30 pbw of particles of
pol ybutyl ene terephthal ate resin (VALOX[err] 315 pol ybutyl ene terephthal ate
resin, General Electric Conpany), 30 pbw LEXAN 120 pol ycarbonate resin and
30 pbw LEXAN err] 125 pol ycarbonate resin in a tw n-screw co-rotating
extruder operated at 10 250[err]C to 300[err]C and extruding the m xture.
In addition to the above |isted conponents, the follow ng additives were
added to the inpact-nodified thernoplastil® resin conposition of Exanple 1
during the second of the above-di scussed nelt blending steps: 2 pbw of a
carbon bl ack bl end corinjedtiongpressute of 1500ptuntls pebsqaareinehdganigd EXAN [ err]

120 and LEXAN[ err] .105 resjn pol ycarbonat sins and 2Q wt % car bon bl ack,

0.2 pbw hi nder dBS mu%wﬁrﬂ&éﬁts?s@ﬁ@?mwfemﬁgez\ﬁhe&q%, 0.2

pbw aryl phosphi L4 FEEQ]: ' I~aqs Cel , 0.54 pbw UV stabilizer

(benzotriazol e;yéaéed%‘a%%p w %ﬁ%ﬁ‘%ﬁ?g@gggﬁ’a%e% hydrate acid salt. 20

The conposition of Ghemxtaideraatecaapl@0-T25 vexolations pyr adntte{rpen)twith

materials set forth above in Exan%e 1in the sane relative anounts as set
A

forth in Exanplashot sizeefappreximately 4425 dnchasea cyphion of - 12n:tof)-3e0 dyl ester
'rmwﬁfff e;md' fi erin‘é’g&i"axtw% s?ﬂvﬁﬁg:g&jg&fe Fof%h%gﬂignq{ﬂg bfY0 s&n@s, | MPact
, pol ycarbonat e ‘resi n &an POl yESUET T est N wer e similt aneousl y

fed to the feedwilly@aisfef frohefifstistaitoto sefbRd GRIPRQtiappPoxiatately®8r at i ve
Exampl e C2 included the sane relative anmpunts of the same materials as set
forth above forinchesand a closed mold time of 17 seconds, for a total cycle time of 29
seconds. | |
10 The surface appearance of the sample plaque surfaces that had
been molded in contact With the highly polished "B" side of the mold
were visually inspected (by eye, without magnification) to detect
pitting and streaking.
The tes.t- results, i.e., the melt viscosity, expressed in Poise (MV
15  at 266 °C, (Poise)), room temperature notched Izod Impact, expressed
in foot-pounds (NII (ft-1b)), tensile elongation at break, expressed as a
percentage (TE (%)) and surface appearance of the molded plaques on
visual inspection are set forth below in TABLE 1 for each of the

compositions of Example 1 and Comparative Examples C1 and C2.



15 conposition of Exanple 1, but in Conparative Exanple C2 the glycidyl
ester inpact nodifier was pre-blended with the PBT resin to forma glycidyl
ester inpact nodifier/PBT resin blend which was subsequently nelt-bl ended
with the polycarbonate resin in the 5 extruder to forman inpact-nodified
thernoplastic resin blend. The nelt viscosity, roomtenperature notched

| zod i npact (ASTM D256) and tensile elongation at break (ASTM D 638) were
nmeasured for each of the conpositions OH Exanpl e 1 and Conparative Exanpl es
Cl and C2. Samples for determ ning nelt Jiscosity were 10 dried for 1 hour
at 150[err]C and the nelt viscosity was then neasured by extrudi ng each of

the sanples (sanple size of approxi meRABLE® granms) at 266[err]C through a
0. 0825 i NCh (et fmpfaine g ;

O e 8 RErE =\ S A R A2 Ao R Qi S aaas time of

and C2 wer e oot S — o o = T to form

sanpl e pl aqudIMIVA(266r°6L,di 98B8&ried in §10¥Lked air gonvection
oven at 125[4 %igi)or 3 tdl4 hours priof to nolding.|The plaque mpl di ng
tool was 5 irfc y 6 indpes by 0.125 RO inches injsize and was
doubl e-gat ed ab gat gp1pgsST t1 oned ppsgne of tnelheig Si des of
nol d, each apgproxi mately Inch fromong of the respgctive cornerq of the

mol d. A hi ghl(fpdbfiajied, cproned flat plate was used|on the "B" mjld half.
The nol di ng to D o Ln an 80 tén Van Dorn_ idiection 25  wol di ng

machi ne and thEEmachi ne walf13%en oper at £353nder the 103

t he

(%)
Surface no pittingor | pitting streaking
Appearance streaking |

Example 2 and Comparaﬁvé Example C3
The compositions of Example 2 and Comparative Example C3
5 were made in a manner analogous to that set forth above for Example
- 1and Comparative Example C2, except that a polyethylene |
terephthalate resin (CRYSTAR™ 3948 from E.I. DuPont de Nemours)
was used as the polyester resin in Example 2 and a blend of 20 pbw
‘glycidyl ester impact modifier and 80 pbw of the polyethylene
10  terephthalate resin was used in Comparative Example C3.

The relative amounts of polycarbonate resin, polyester resin,
polycarbonate resin /glycidyl ester impact modifier blend and
polyester resin/glycidyl ester impact modifier blend used in each of

* the compositions are set forth below in Table 2. In addition, each of
15  the compositions included 2.4 pbw of a carbon black/resin blend
consisting of 25 wt% carbon black and 75 wt% polycarbonate resin and
0.1 pbw mono zinc phosphate stabilizer.



follow ng conditions: a flat profile of 500[err]F

- (rear/center/front/nozzle) on the barrel and 150[err]F on the nold hal ves
was used; 16 an injection pressure of 1500 pounds per square inch, gauge
(psig) was used in the first stage and 500 psig. was used in the second
stage, with a back pressure of 50-75 psig; and the extruder rate was
100-125 revolutions per mnute (rpm with 5 a shot size of approxi mately
4.625 inches, a cushion of 0.125 to 0.250 jnches and a slowinjection rate
for an injection tine of 10 seconds, with&ransfer fromfirst stage to
second stage at approximately 0.5 inches and a closed nold tine of 17
seconds, for a t ot al Plageies of ach of theomepoesitions #@re molded Hyea meathad e

f th I I f .that had b | ded i t act
with the hi ghl ysRRIPECHE o that set forthabavesin Example b excemeiel () adlatct ed  (by
eye, W thout .y ' t. DLLtd ' . 1 est
rgsul ¥Ms, i %Je. %{’éﬁ%ﬁk sg‘%%?ﬁ%@gxap#%%ss%lgq?%%éﬁ?%u%d EEAL?I 6
[err]C, (Poise)the fr?&lﬁlghﬁﬁblﬁiﬁg_lstép and (fipthe moltl tavper wasqiesapiasly n

foot-pounds (NIl (fft- {), tensile elongation at break, expressed-as a
percentage (TE filleyl, berdtoappraximatgly 6%t de exaggerstaithe appeguancenf vi sual

i nspection are set forth.bel ow jn TABLE 1 ryeach gf th 0 itions of

Banpl e 1 and OO HERFD MBS ERGHeRs Eithe foldhd BAAT. Somb'ti theThRaee
imperfections in parts molded by the process of Example 1, i.e., using a
completely filled mold, can difficuit to detect by virtue of having been

“pressed out” of the surface. Use of the technique wherein the mold
10  cavity was incompletely filled made it easier to see the streaks, pits

and other surface imperfections in the surfaces of the parts. The

sample plaque surfaces were visually inspected (by eye, without

magnification) and the appearance of each of the surfaces are noted
below in Table 2.



17 TABLE 1 Ex# 1 c1 C2 W (266 [err]C, 11687

9788 10991 Poise) NI 14. 6 15.2 16. 4
(ft-1b/in) TE 132 153 103 Surface no
pitting or pitting streaki ng Appear ance streaki ng Exanple 2 and

Conpar ati ve Exanpl e C3 The conpositions of Exanple 2 and Conparative

Exanple C3 5 were made in a manner anal ogous to that set forth above for

Exanpl e 1 and Conparative Exanple C2, except that a pol yethyl ene

terephthal ate resin (CRYSTAR err] 3948 ft@m E. 1. DuPont de Nenours) was

used as the polyester resin in Exanple 2 and a blend of 20 pbw gl yci dyl

ester inpact nodifier and 80 pbw of tt‘g\ggmzat hyI ene 10 terepht hal ate resin
T

~was used in ) ) =101
EK#eS| n, poI ycar anate resin /gl yC|_

resi.n, polyes
bl end and pol ed li n each

of the conpos tmnn@m)e set forth4lgsl ow in Table 244l¢a additi on, eadh of 15
the conpositiqoas_included 2 4 plhw of a carbon blagk/resin blend condisting
of 25 w % car 485 ycar bonat e rgsiBdand 0.1 pbw ngno zinc
" phosphat e st alp -

Blend 0 . 50

(pbw)

80 PET/ 20 GMA

Blend : 50 0

(pbw)

Surface Appearance | dimples/gels smooth surface

PET is CRYSTAR™ 3948 polyethylene terephthalate resin from E.I. DuPont de Nemours
PC is LEXAN™145 polycarbonate resin from General Electric Company
GMA is LOTADER ™AX8900 impact modifier from Elf Atochem

5 Articles molded from the impact modified thermoplastic resin
composition made by the method of the present invention exhibit high

impacf resistance and improved surface appearance.



18 Pl agues of each of the conpositions were nolded by a nethod anal ogous to
- that set forth above in Exanple 1, except that (i) a flat tenperature

profile umHMrllI"Fﬂmﬂm s the mol d barrel was used during the injection
nol di ng nold cavity was inconpletely 5 filled, i.e., to
appr oxi mat el y 75% Yo exaggerate the appearance of any surface

i nperfections in the m)l ded parts. Sone of the surface inperfections in
parts mol ded by the process of Exanple 1, i.e., using a conpletely filled
nold, can difficult to detect by virtue cﬂO havi ng been "pressed out"” of the
surface. Use of the techni gque wherein the nold 10 cavity was inconpletely

filled made it CRAAIMSEi o see the streaks, pits and other surface
inperfections in the surfaces of the parts. The sarxle pIa ue surfaces were

visual |y inspecled (Bymejkod fanmakingnenimpactmpdifie aqj'p'e&smwce of
each of the surfcéatl(!:‘es(,ISl I2 not ed. bel oW in Table 2. 19 TABLE 2 BEX#
2 PET (pbw) P h, compgisin 44. 64 PC (pbw)

42.85 combinfhg ﬁely%ﬂﬁ(és@mmpact modifier with a
polycarbonate resin to form a glycidyl ester impact
modifier/ polycarbonate resin blend;
combining the glycidyl ester impact modifier/polycarbonate

resin blend with a polyester resin-to provide the impact modified

. thermoplastic resin composition. |
2. The method of claim 1, wherein the polycarbonate resin
comprises a bisphenol A polycarbonate resin.
3. The method of claim 1, wherein the polycarbonate resin is a

blend of two or more polycarbonate resins.



" Bl end 0 50 (pbw) 80 PET/ 20 GVA Bl end
- 50 (pbw) Surface Appearance di npl es/ gel s

snoot h i s CRYSTAR[ err] 3948 pol yet hyl ene terephthal ate resin
from E,I, m MUrs PCis LEAWerr] 145 pol ycarbonate resin from
* L

Gener al y GVA is LOTADER [err] AX8900 i npact nodifier from

El f Atochem 5 Articles nolded fromthe inpact nodified

t hernopl astic resin conposition nade by the nmethod of the present invention
exhi bit high inpact resistance and i nproé&d surface appearance. 20

CLAI MS: 1. A net hod for making.an inpact nodified thernoplastic resin
conposi tion, cdnpri Jhegnetiwrbof¢iaima, hereitythesgliveidyl esestimpadt fier with a
pol ycar bonat e res'iEH, to forma glycidyl ester inpact nodifier/ polycarbonate
resin bl end; cé‘h‘l’# ef s 2 gandospgopplymer havingthe structuraldormadazcar bonat e
resin blend with a polyester resin to_provide the inpact nodified _
t hernopl astic resin conposition. 2. RThe netRod of cl %m 1, wherein the
pol vcarbonate resin conprises a bi sphénol A p&)l ycar bongt e resin.

CH,—CH cnz—(I:)gcnz——c )—ecnz—clea- |

| =C 0=(|3 ¢ (')
| C=0
N
H,C—~HC— CH, Ry Re

wherein: Riis H, alkyl or aryl;

Rz Rs and Rs are each independently H or (Ci-Ce)alkyl;

R4 and R¢ are each independently alkyl or aryl;

a+b+c+d=100;

a is from 50 to 99.5;

b is from 0.5 to 25;

| c is from 0 to 50; and

d is from 0 to 50.
. The method of claim 4, wherein Ry is H, , R2 and Rs are each
independently H or methyl, each Ry is independently (Ci-Cy)alkyl, ais
from 45 to 75, b is from 5 to 15, ¢ is from 20 to 40 and d is 0.
6. The method of claim 1, wherein the polyester resin compriseé
one or more resins selected from poly(ethylene terephthalate) resins

and poly(butylene terephthalate) resins.



3. The nethod of claim 1, wherein the polvcarbonate resin is a bl end of

two or nore pol ycarbonate resins. 21 4. The nmethod of claim 1, wherein
t he gl'ycidyl—ester—inpact nodifier is a random copol ymer having the

struct err] wherein: Rlerr] is H alkyl or aryl; Rerr],
R err] mwmmg ach independently Hor (Cerr]-Cerr])alkyl; R4 and
R6 are e ly alkyl or aryl; a + b +c + d =100; ais from50
to 99.5; b is fromO0.5 to 25; ¢ is fromO to 50; and d is fromO to 50. 5.

The nethod of claim4, wherein Rerr] is H, Rerr] and Rerr] are each
i ndependently H or nmethyl, each Rlerr] is-independently
(Jerr]-(err])alkyl, ais from45 to 75, b is from5 to 15,
to 40 and d is 0. 6. The nethod of @Rai m ‘1, wherein the polyester resin
conprises one or nore resins selected from pol y(ethyl ene terephthal ate)
“resins and pdly( Theynetiod of elaih iy veherkin el glycidyl ester impact

modifier is combined with a first portion of the polycarbonate resin to

cis from 20

form the glycidyl ester impact modifier/ polycarbonate resin blend and
the glycidyl ester impact modifier/ polycarbonate resin blend is
combined with a polyester fesin and a second portion of the
polycarbonate resin to provide the impact modified thermoplastic

resin composition.

8. The method of claim 1, wherein the glvcidyl ester impact

modifier/ polycarbonate resin blend comprises from 50 to 95 parts by
weight of the polycarbonate resin and from 5 to 50 parts by weight of
the glycidyl ester impact modifier, each based on 100 pafts by weight
of the glycidyl ester impact modifier/ polycarbonate resin blend.

2. The method of claim 1, wherein the impact modified
thermoplastic resin composition comprises from 10 to 90 parts by
weight of the thermoplastic polyester resin, from 10 to 90 parts by
weight of the polycarbonate resin and from- 0.5 to 20 parts by weight of

the glycidyl ester impact modifier, each based on 100 parts by weight
of the resin composition. '

10. An impact modified thermoplastic resin composition made by
the method of claim 1.



7., The nmethod of claim1l1, wherein the glycidyl ester inpact nodifier is
s'conbined with a first portion of the polycarbenate resin to formthe

gl ycidyl ester inpact nodifier/polycarbonate resin blend and the gl ycidyl

ester inpact nodifier/polycarbonate resin blend is conbined with a

pol yester resin and a second portion of the polycarbonate resin to provide

the i npact nodified thernoplastic resimr? conposition. 8. The nethod of claim

1, wherein the glycidyl ester inpact 31 fier/polycarbonate resin blend

conprises from 50 tplﬁ?'e;?%ﬁ%%ﬂﬁ!%?“ﬁépﬂﬁf@ Kﬁgiﬁoﬂ?LBIﬁGSi n and from

5 to 50 parts by wei @ ycCi ester 1npact noditier, each based

on 100 par ts by wel oftoulog ey Giniy Iasfiniciied MempEssirEvRoR!  car bonat &
(0] C

resin blend. 9. The netho aim1, wherein the inpact nodified
t her nopl astic resin conposition cornprises from10 to 90 parts by weight of

t he thernopl astic pol yester resi fr 0 £0 90 parts by weight of the
pol ycarbonate resin and from 0. M@%&ﬁ&%ht of the glycidyl
coter ) DAt 10011 maeA SRGMRISY s\ GHpASr b dited Shilho e ORelf™ T
the nethod of cbmipasition includes combining an glycidyl ester impact modifier

with a polycarbonate resin to form a glycidyl ester impact modifier-

polycarbonate resin blend and then combining the glycidyl ester

impact modifier-polycarbonate resin blend with a polyester resin to

provide the impact modified thermoplastic resin composition. Articles

molded from the impact modified thermoplastic resin composition

made according to the method exhibit high impact resistance and

-improved surface appearance.




