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aCL-6975 (2837-115) 
POiiDSTD-cA.RBOHM'B COMPOSI'l'IONS 

Mg«jROQHp or 'l'HI XNVIN'l'IOH 

! Pield ct Tb@ invention 
'1'he invention relat• to thermoplastic aol.ding 

compositions an4 1a0re.puticularly to molding 
ccmpoeitiona which an foraulated from polyaater­
carbonate resins. 

10 Brief nalc;riptign ot; th• bl•ted Art 
Polyestar-esar~t• (also known as 

copolyestar-polycarbona'taa) are a well known ~lass 
ot theraoplastic resin as 1a their preparation; see 
for example the descriptiom given in u.s. Patents 

15 3,169,121 and -'.,4.87 ,896. 

Polyester-oarDonate (PPC) reaina have been 
useful tl:uarlloplaatic molding resins, to mold 
particular articles ot certain physical properties. 
Xn general, the polyeater-c::arbcnate resins have had 

. . .. 

20 11.JD.ited u.e for injeCtion.soldinCJ particular 
articles, being characterized as yiel~q :mol.ded 
~icles havinq little resistance to stress 
oraokinq. ~or ample, u.s. Patent 4,46!5,820 
(Miller et al.) ianed Auqust 14,· 1984 describes the 

25 problem and suggest• that. •elected polyestar­
caJ;bcna.tea are free or the probl.em. 

e The U.S. Pait.ant 4,438,484 (Quinn) is.uad 
February 7, 1984, describes blends_o~ palyeater­
carl::Jonat- with polyet:hc-illi.des as useful to mold 

30 articles showing' improved, higher heat diatortian 
temperature under load. However, articles .-&a:Lded 

~rcaa the exemplified blends still exhibit some 
. bri ttlenea• When subjected to teatinq tor notched 
.Izod impact.stran~. The reference is silent in 

35 respect to the stresa-araokinq prohlalll. 
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In copending application EP-A-0519657, ternary 

blends of polyetharimidas, siloxane polyetherimide 
s copolymers and polycarbcmat:e resins includinq 

poly-tar-carbonate ruins are desc=ribed broadly as 
thermoplastically molda!:>l• to obtain ductile 
articles with improved fl- retardanoe and strength 
p:opertiu useful in •?l9ineering thenlcplutica. 

10 '?ha blends contain at laaat 60% by weight of 
polyetherimide resin •. The disclosure however does 
not include'actual U?mpl•• of specific blend 
foDlUl.ations oontaining polyester-carl:>onate resins, 
with characterization ot the associated physical 

15 properties such as reaistance to stress cracldnq. 
In fact, many (but n~t all) blends of polyeater­
carbonate resins with polyetherimidea and. sUoxane 
polyatbarimide copolymen yield brittle (non­
ducstlle) ·articles when ~plastically molded. 

20 We have 41aoovere4 that the addition ot minor 
proportions of a polyetberimide resin and a 
siloxane-polyether111lide copolymer resin renders the 

poJ.yester-caz:bonate molded article• resistant to 
stress-cracJcing without an aaverse effect on 

25 ductility. 

smop.BY QP THE DfVEN'l'ION 
1'he invention comprises, a metbod of improving 

•tr•u crac::k resistance cf articles mold.ad from 
polyester-carbonate reaina, which comprises; 

30 b1anding with the polyeater-carbonate 
• (A) from about 5 to 30 parts }>y weight 

(preferably about 15 ta 25 parts) af a 
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polyatharimide resin having repeating chain units of 
the formula:-

(I) 
15 vbarein f ill an intager of frcm uout 10 to about 

soo1 a2 ~a divalent alipba'tia hydroaarbon 
radical coll't:aining fraa a 1:a about 12 ~ atoms, 
a divalmlt arowa'tic hydracarban of 6 to 30 carbOn 

20 

2!5 

30 

35 

atam, a halogenated bydz'acadxm radical Containing 
tram 6 to 18 cadxm at;oma, or a cUval.ent: cyclo­
alipbatia hydrocarbon fttical cantainill9' frma 3 to 
abou't 10 carbon atama1 and a1 ia a divalent aromatic 
ozganic rad.:l.cal having froa 6 to 30 aar.bon atoms 
inaluaive1 and 

(B) fraa about o t:o 1 parts (preferably 2 to 
3 parts) by vt1ic;b.t of a 't:beraoplastic siloxane­
polyetberimide copolyma:. 

Radicals inc:ludad by R1 are, for example, 
aromatic ~ radioala and baloqenated 
aromatic hydrocaztxm radicals, tor example, 
pbenylene, ?1Yl88, chl.oropbenyl.ene, naphthalene, 
and radical• of the fonmla:-

. - a3 -(G) - a.3 -g 
wberain a3 is a divalent radical bavinfJ rrcm 6-13 

'""' carl:M)n atcma, inoluaive, ••lecta4 froa llyClroca.rbon 

radicals and baloqenatea hydrocarbon radicals; 9 is 
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an integer o"f o to l; and G ia a divalent radical 
ael•ctad ~rem those of fonmla1-

o 0 
. I I 

- Cz82z -,- C -,- ' -,- 0 -, 
0 

R4 
I 

and - Si -
l4 
R 

; 

Wberein z is an intelJar of troa 1-5, inclusive, and 
a4 is a monc:rvalent alkyl, aryl, alka%'yl or aralkyl 

radical, prdaral:aly •elected fJ:Gll methyl and phenyl. 
The tara "bltind• u aH4 herein 111&ana a 

physical mixture or alloy of the prescril>ed 
polymeric omapcmanta •. 

'!b• tam •stress cracking• as used herein means 
15 cracking oi mol.4ad uticlea under envU:onmental · 

. at:.re••· 'l!h1a etresa oracJting can be e1m11ed. ))y, 

iD'ter alia, autoclav1ng, taperature cyclin9, and 

molclln9 under oz:dinary proc:a11•inCJ aon4iticme. 
Wha ccmpoeitiona Of tbe .invention are useful to 

20 thm:mopl.aatiaal.ly mald articl.. aucb a• structural 
panel.a aad 1:he lika. 

The poly-'t£-carbOMtes used a• ingredient. (A) 
25 in the l:tlanda of the invent:ion may l>a prepared by 

iJrtarfacial polymerization teclmiqaa, wall Jmown to 
tbaaa aJd.lled in 1:ha artJ see for example the u.s. 
patanta 3,169,121 and. 4,487,896 Whicll are 
incorporated herein Dy reference thereto. 

30 Dl qeneral. th• mathod of ini:erfacia1 
polymerization ccmpri- the raaation of a dihydric 
phenol. with a cuboDyl balide (the carbonate 
~r) in tba presence at a dicarboXylic acid 
(eater preaaraor). 
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Althouqh the reaction conditions of the 
preparative proces••• may vary, several of the . . . . . 
preferred. processes typically involve dissolving or 
dispersing the diphenol reactants in aqueous 

5 caustic, adding tba resulting Jd.xture to a suitable 
water immiaciJ>le solvent medium and contacting the 
reactants with the carbonate and -tar precursors, 
such aa, in the presence ot a suitabl.e catalyst and 
under controlled pH conditions. '1'he mast commonly 

10 used water illllaisaible solvents include methylene 
chl.oride, 1,2-dichloroethane, chlorobenaene, 
toluene, and tha like. 

Mvantaqaously a catalyst is added to the 
reaction mixture to promote the reaction. The 

15 catalyst maployed accelerates the rate of 
polymerization ot tbe clihydric phmiol reaotant with 
the carbol'Jate precarsor. Representative catalysts 
include but are not li.JD.ited to tertiary amines such 
as triet:hylamine, quaternary phosphonium compounds, 

2 o quaternary ammonium caapounds, and the lilca. 
The preferred process for preparing polyester­

cazbonata resins comprises a phosqenation reaction. 
nie temperature at which the phosganation reaction 

• proceed• :may vary from below o c, to above 1oo•c. 
25 The ·phoagenation reaction preferably proceeds at 

.temperatures of from about room temperatures (2s•c) 
to so•c. Since tbe reaction i• exotheraic, the rate 
ot pho99ene addition may be used to control the 
r-ction temperature. Th•- uount of phoagene 

30 required will qanerally depend upon the &mOunt of 
the dihydrio phenols reactant added. 

Tba dihydric phenols employed are known, and 
the reactive groups are the two phenolic hydroxyl 
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groups. Soma of the dihydric phenols 
represented by the general formula~ 

CX>o-4 CX>o-4 

HO A II 
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OH 

•.. 
wherein A is a divalent hyd~ocarbon radical 
containing fro• l to about 15 car):)on atomsr a 
subetituted divalent hydrocarbon radical containing 

10 from 1 to about 15 carbon atoms and substituent 
qroups such aa halogen1 -s- 1 -ss-:. •S(O)- 1 -s(o) 2- t 
-o- ; or -C(O)- 1 each X is independently ael.ected 
troa the qroup consisting of bydroqen, halogen, and 

· a monovalent hydrocarbon radical such as an alkyl 
15 qroup of from 1 to ai:.out 8 carbon atoms, an aryl. 

group of from 6-18 carbon atoms, an aralkYl g:roup of 
troa 1 to about 14 carbon atoms, an alkaryl. CjJroup of 
from 1 to about 14 carbon atou, an alkoxy vroup of 
from 1 to about 8 carbon atou, or·an aryloxy group 

20 of from 6 to 18 carbon at.011111 and m i• zero or 1 and 
n is an integer of from o to 5. 

Typical of some ot the dihydric phenols employed 
are bis-phenols •uch as (4-bydroxy•phenyl)methane, 
2,2-bia(4-hydroxyphenyl)propane (a~sc known as 

25 bispbenol-A), 2,2~bia(4•bydroxy-3,5-dibromo­
pbenyl)propane1 dihydric ph•nol etbera such as 
bi•(4•hydroxyphenyl) ether, bia(3,5-dichloro-4-
hydroxyphenyl) ether: dihydrexydip}J.enyls such as 
p,p•-. dihydroxydipbenyl, 3,3'-4iol\l.oro-4,4 1 • 

30 dibydroxydiphenyl1 dihydroxyaryl sulfon- such as 
bi•(4-hydl"oxyphenyl) sulfone. bis (3,S-dimethfl-4-
hydroxypheDfl) sultone, dihydroxybenzene• sueh as 
reaorcinol, bydroquinone, halo- and alkyl-
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sub11tituted dihydroxybenzene• such as 1,4-dihydraxy-
2 ,~-dicblorabenzene, 1,4-d.ihydroxy-3-methylbenzene: 
and dihydroxydiphenyl aul.f ides and sUlf oxides s~Ch 

··as bis(.f-hYdroXYPhenyl) sulfide, l>is(4-hydroley-
5 phenyl) IR1lfoxide an4 bis(3,5-41l>ramo-4-hydroxy­

phanyl) llUltoxide. A variety ot additional dihydric 
phmiols arm available am are disclosed in u.s. Pat. 
No•~ 2,999,8351 3,028,365 and 3,l.53,0081 all o~ 
.which are incorporated herein by reference thereto. 

10 :rt ia, of coarse, poaaJble to employ two or more 
di~ferent: dihydric phenol• or a combination or a 
41.hydric phenol wit:h a 9lyool. 

ne caz'!)onate pracarsor can be either a 
carJ:>onyl halide, a diarylcarbonate or a 

15 btebaloforaata. The carbonyl halides include 
carl:xmyl brcmida, oa=onyl chloride, and llixtures 
thal:eot. 'l'be bishalofcmaates include th• 
J:)iabalof mmate• of dibydric pbaols suab as 
biscblorotormataa of 2,2-bis(4-hydroxyphenyl)-

20 propane, 2,2-bis(4-hydroxy-3,5-d1chl.orophenyl)­
propane·, hydroquinone, an4 the lilce, or 
biahaloformates of glycol• auab. as bisbalofonaates 
of ethylene glycol, and t:ha like. Wblle all of the 
above_oarbonate prac:uraon arm UHful, carbonyl 

2!5 cbloride, alao known •• pboll9ene, is prderred.. 
In general, any dicamoxylic acid 

conventionally usec! in t:ha preparation of linear 
pol.yeatera 1llllJ' be utU.ized in th• preparation ot 
polyaatar-aarl>onate ruina. HoweV'er, tbe 

30 polyea1:er-carbonata_reaina UHd 1n the preaent 
invention are preterably prepared with aromatic 
cllcari:loxylic acids, and in partioalar terephtbalic 
acid, •ixad with iaopht:halio aaid wherein the weight 
ratio of iaophtbalic acid to terephthalic acid is in 
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the range of from about 93:7 to about 0:100, 

preferably aos20 to 0:100. 
Ratbar than utilizing tha dicar1'oxylic aci_d .. per 

se, it i• pos•Jbla, and acmet!Jaas even preferred, to 
employ the reaat:iva derivatives of aaid acid •. 
Xll.uatrativa of these reactive derivatives ara th• 
acid hal.idaa. ~ pre!efted acid hal.ides are the 

acid 4icbloridaa and the acid di))romides. Thus, tor 
enapla instead ~ uaincJ terapbtbalic acid or 
Jlizturu thueof with iaophthalic acid, it is 
pO&lli.ble to employ tenp!lthaloyl dichl.orida, and 
aixtur- thereof with ilaophthaloyl 4ichl.orida. 

'.rboae akille4 in tbe art will appreciate ~t 
tha polyMter-carlxmatas descril>ed herein may be 

aharactarized u acm~ recarrin9 polycamonate 
cbain units of the formula:-

(XI) 
wherein D 1• a divalet aromatic radical of tbe 

dibycSric phenol employed in tbe resin preparation1 
25 and rapeatincJ or recurring car))oxylic:: Cbain units of 

th• foz:mulas-

- lt - 0 - D - 0 - (I:CI) 
wherein D baa the uaning previously aacribad to it 
and R i• a clivalem J10iaty .. 1aated fraa those of 

30 tha foZ'JIUlae:-

35 

0 
I -c 

0 
I 
c- (l:V) 
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(V) 1 

In t:he conventional inter~aoial polymerization 
mat.hods ot preparing polyesi:er-carbcmat:u a 

moleoular weight regalat:or (a Cbain stopper) is 

qeneral.ly added t:o tba reaction mixture prior to or 

10 dur~ the contaotinq witb caziKmate and/or ester 

precm:110n. Uaaful molecal.ar wei;ht retJQlators 

iDolwle, but are not lbdJ:ed t:o, monahyd.ric phenols 
such u pbmlol, ~-x, para-tertiary))utylpbenol, 

p-omaylphenol and the like. ftelmiqua for the 

is central of :aoleoalar weiVht are well knOWn in the 
ut and are uHd tor controllinq th.a malec:ular 
weight of the resins used in t:he praaeat invention. 

'1'he proportions or reactants employed to prepare 
the polyes1:a1"-carbcmat:a r-ina will vary in 

20 accordance with their propoaed use. In general, the 

aaount ot 1:.ha eater units of formula (:tV) and (V) 

.. Y be from abo1lt 20 to about so weipt percent·, 

relative to the carbonate units, preferably 40 to so 
weight parcant. 

25 ~ preferred polyeater-carbom.i:ea improved in 
the })lends of tile present invention are those 
derived :from react:ion o:f biapbeno~-A and phoagene 
and !laving an intrinllic viacosity of amout 0.45 to 
about 0.10 deciliters per gru (measured in 

30 mat:bylene chloric!a at a taperature a~ 2s•c). 
Tlle polyimide reaina compri•in9 th• additive 

(A) in the invention are also knoWn aampounds whose 
preparation and properties are well Jcnawn to those 
sldllecl in the aR. For the purpoH• of the instant 
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invention the polyetherimidea are the pref·erred 
polyimides. The preferred polyetherimides are .. 
described in u.s. Patent· Hoa. 3,103,oas and 
3,90!,942, both oi which are inc~rporated herein by 

5 r•~•rence. These poly•tbarimidaa are represented by 
th• 9eneral tomula (%) 9iven al:»ove. 

J:lluatrativ• ot a pai:ticularly preferred · 
polyetherimid• tallin; within tba scope of Formula 
(I) is one wherein R2 is phanylene and 1'.1 is 

10 th• divalent moiety of to:aula:-

ca, 
-©-F-©--

15 CH3 

20 

25 

(VI) 

:In general, th• polyetherimid•• of formula (I) 
given above may be prepared by th• reaction of an 
aromatio bis(ather anhydride) of the formuJ.a1-

o 0 
U I 

/ c ~L -©(c:" o _;0o-R1 -o Q · o 
°"c · c/ 

D U 
0 0 

(VII) 

30 wherein R1 is as defined above, with an ozvazU.c 
di .. in• of the.formulas-

H2H - R
2 

- ~ 
(VIII) 

where R2 i• ae def inad hereinbefore. 
35 Aromatic bis(ether anbydride)s of th• cove 

formula (VlI) inoluda, for ex~le, 2,2-bis[4-(2 1 3-
dicarJ::»oxyphencxy)phenyl]propane dianhydride; 4,4 1 -
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bis(2,3-clicarboxyphenoxy)cliphanyl ether dianhydride1 
.1,3-~is(2,3-cllcarJ:>oxyphmlC:xy)benzene dianhydri(ie1 
4,4 1 -bia(2,3-clicarboxfpbenoxy)diphenyl sUlfide 
4ianhydride1 1,4-bis(2,3-diaar~xyphenoxy)benzene 

5 cli•nhydride1 4,4'-bis(2,3-dicarbaxyphenaxy)-. 
J:>enzopbenon• cllanbydridel 4,4'-bis(2,3-d.icaraoxy­
phenoxy)dipbenyl aulfone dianhydrid.er 2,2-bis[4-
(3,4-dicar))oxyphenoxy)ph8nyl]-propane dianhydride; 
4,4•-))ia(3,4-dicarJ:»oxyphanaxy)diphenyl ether 

10 d.ianbydricle1 4,4'-bi•(3,4-dicarbo~enoxy)­
diphenyl sulfide dianbydride; 1,3-bis(3,4-
di~oxyphenoxy)'benaeae dianhydride; 1,4-bia(3,4-· 
clicar))oxyphenaxy)baaene dianhydride1 4,4'-bis(3,4-
dicarboxyphmmxy) !Mmzophencme dianhydride1 4-·(2, 3-

15 dic~oxy)-4 •·-(3 ,4-clioarboxyphenaXy) d.iphenyl-
2 ,2-propane diarmydride1 and. mixtures at sueh 
dianhydrides. 

e>rqanic dimain- of the formula (V:C:CI) include, 
for example, m-phenylenedia:mine, p-phanylenediamine, 

20 ,,, 1-diaainodiphanyl propane, 4,4 •-cU.aminodiphenyl 
methane, benz1cline, 4,4 •-cU.aminodiphenyl sulfide, 
4,4 1 -diuainadiphenyl sul.~ona, 4,4 1 -diainodiphenyl 
ethar, 1,5-diallinonaphtbalene, 3,3 1-dimethyl­
benzidine, 3, 3 •-cU.:m•thoxybenzidine, 2, 4-bis (--amino-

25 t-J:)utyl) tolu.ne, 111s(p---mU.no-t-butylphenyl)etb.er, 
bia(p-~-methyl-o-amin.opbenyl)J:>anzue, 1,3-diaino-4-
isopropylbenzene, 1,2-bi8(3-mainoprapaxy)ethane, .m­
xylylenadiamina, p-xylylenediamine, 2 1 4-dia:mino­
toluene, 2,6-diuinotoluene~ bia(4-mainoaycslaheXyl)-

30 methane, 3,:mathylbeptaaethylenediamine, 4,4-
dimethylhaptamethylenediaiae, 2,11-dodec:anedi•mine, 
2,2-dimetbylpropylanedimaine, octaJDethylenediaaine, 
3-methoxybexamathylenec11mlina, 2, s-cU.methylhexa­
mathylenediamine, 2,5-dimethylheptamat:hy:Lenediamine, 
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3-methylheptamethylenediamine, 5-metb.ylnonamethyl­
•nediamine, ·l, 4-cyclohlazanadiaminei, 1, 12-octadecane­
diamine, bis(3-aainopropyl)llUl.fida, N-methyl-bis(3-
mainopropyl)amine, hexamethylenediamine, bapta-

5 methylenediamine, nonaetbylened.iamine, decsa­
•thylenediamine, bi•(3•ainopropyl) tatramethyl­
disiloxane, bi•(4-md.nobutyl)tetrnethyldisiloxane, 
and the like • 

. J:n genarlll, the reactions can be advanta9eously 
10 carried out employing well-known solvents, e.g., a-. . 

dicblorobenzene, a-cresal/toluene ancl the like to 
effect interaction between the bis(ether anhydride) 
(VII) and the dimainq ('VnI), at temperatures of 
froa about 100 • to about 250 • c. Alternatively, the 

15 palyetheriJllid.ea can be prepared by melt 
polymerization of any of the aforementioned 

· d.ianhydrid- (VII) with any o·f the aforementioned 
diamine (VXJ:I) compaandtl wbile heatincJ the :mixture 
of the ingredients at el.vated temperatures with 

20 concarrant intermixing. Generally, melt 
polymerization taaperatures between aboat 200• to 
4oo·c. and preferably 230• to 3oo•c can :be amployed. 
Any order of addition of chain stoppers ordinarily 
eaployacl in melt polYMriaation oan be employed.. 

25 Th• conditions of the reaction and the 
proportiona of ~1enta can be varied widely 
depending on the desired molecular weiqht, intrinsic 
viscosity, and solvent resistance. :en qeneral, 
eqaiJDolar amounts of dimlin• (VI:tI). and dimmydride 

30 (Voa) are am.ployed for high molecular weight 
polyetherimides. . However, in certain inlltances, a 
•light molar excasa (cout l to 5 mole percent) of 
diamine (VIII) can be employed resul. ting· in the 
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production of polyether~des having terminal amine 
_groups. 

Generally, useful polyatherimiCles have an 
intrinsic viscosity Cnl grea~ than 0.2 deciliters 

5 per gram, preferably o.35 to o.so, or o.7 deciliters 
par grma measured in m.qresol at 2s·c. 

Included amonq.the·mmy methods of making the 
polyetherimid- are t:hol!• di•cloaed in u.s. Patent 
Nos. 3~847,8671 3,847,8591 3,SS0,8851 3,852,2427 and 

10 3 1 85!5,178. These .diacJ.oaur- are incorporated 
I 

herein in their entirety by referenc:e for the· 
I 

purpose o:f teaehing, J:)y•way of illustration, general 
and specitic methods for preparing polyetherimide$ 
for use in th• blenda ot this invention. 

15 1'he silicone-pol.yetherillide copolymers (B) 
employed aa additiv- iri compositions of the 
invention are exemplified by resin11 containing 
recurri09 or repeating C?hain units of the formula 
(III) given.above intGrwptedl>y poly•iloxane units 

20 or the formula:-

25 

R6 
I 
Si - o· I : 
R6 

(IX) 
wherein each R5 represents a divalent hydrocarbon 

30 radical having 1 to 14 qar:bon atcms~ each R6 is 
independently selected from m_onovalent hydrocarbon 
radicals having 1 to 14 .ca=on atomai and d is an 
inteqer of from 4 to 40~ 

'l'he silicone-polyetherimide resins described 
3!5 above are generally wel.~-known compounds, Which may 

be prepared by a number.of known"method&J see for 
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a:xnple th8 procedur- described in u.s. Patents 
4,690,997 and 4,808,686 incorporated herein by 

reference thereto. In 9enaral,. the method of -· 

preparation may be by reaction between "amino­
terminated polydiorqanosiloxanes of the formula:-

NB - RS 2 

'R.6 

I 
Si - O 

1, 
ll 

(X) 
WheZ'ein :a5 , a6 and d have the meaninqa previou"s1y 

15 uaribed to thmli and an orqanic diamin. ot tbe 
fonmla (VIII) given aboVe1 with a substantially 
equal molar proportion o'f an aromatic biaanbydride 
of the fo:cmula (Vn) given above. 

Tbe amina•temine:ted polydiorvanosiloxanes (X) 
20 8.%8 also wel.l-knaWn campounda whieh 111ay be prepared 

by the procedures duoril>ed in the u.s. Patent 
3 1 1.851 719 (Prabe:r) which ia hereby incorporated 
herein by reference thereto. 

The pref erred sil1coae-polyatherimide resins 
25 for use in the preaent invention contain about 20 to 

60 weiqht pe.roent of ailoxana units o'f the fonmla 
(IX) qiven abov•. 

Th9 campositiona ot' the invention •Y be 
modified by the addition of other additiv- conven-

30 tion&ily used in tile an of plaatics.cmapounding, 
provided they do not render articles molded from the 
blend non-ductile or ausceptUtle to stress cracJciDg. 

Such ad41tives can inclUde fillers (sw::b aa clay or 
talc), supplementary delwrtrants, re~orcinq agents 

35 (mah as 9lua :ril>ara), impact JDOdi:fien, antistats, 
plasticizer•, flovpromotera and other processing 

aids, stabilizers, colorants, :mold release agents, 

,• ..... ~. 



This Sheet Has Been Replaced 

I lltill 11111 ftl I . 
15 

ultraviolet acreeninCJ agents, drip inhibitors such 
as polytetratluoroethylene (Pl'F!), supplementary.-or 
synervi•tic flame retm:danta, and the like. 
': Additional embocH.ments of the invention include · · 

5 thermOplastic moldinq cmapoait1ons containing minor 
proportions (l••• than 50 percent by weight) of 
polycarbonate homopolymers. 

Po~ycarbcmata hamopolymer resins .and their 
~ of preparation by interf acial polymerization 

10 are well known: aae tor example the details provided 
in the u.s. Patents 3,028,3651 3,334,154: 3,275,6011 

3,915,s2&1 3,030,3311 3,111,121: 3,021,1141 and 
4,188,314, all of which are inco:cporatecl herein by 

reference thereto. :In qeneral, tbe 11let:hod is as 
J.5 d-cribed alK>ve for preparing polyester-carbonates, 

l:Nt in the ab8ence of an esi:er precursor. 
Al.so included vit:hin the blends of the present 

invention is the presence as ~ additive, of minor 
proportions of high molecular wei9ht 'thermoplastic 

20 randomly branched polycarbonates and poly-ter­
carDonatea. ~-· randomly branched polymers are 
prepared by oo-reactinq a polytunotional orqanic 
compound with t:he afored9acribed dihydric phenols, 
cazt>onate -.nd,lor eater pracuraors. The poly• 

25 functional organic ccmpounda useful in m•kin; the 
brancbacl polyoarl>onatea are set forth in o.s. Pat. 
Hoa. 3,635,815 and 4,001,114 whieh·are incorporated 
herein by reference. 'l'heae polyfUnctional compounds 
are genera~ly aromatic and contain at leas't three 

30 functional groups which~ ~l, aarboxylic. 

anhl'dJ:'.ides, phenola, ~otormyls or mixtures 
thereof •. some nonlimiting example• of these 
polytunctional aromatic compounds include 1,1,1-
tri(4-hydroxyphenyl) ethane, 1,3,5-
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tryhydroxyaenzene,, trillellitic anhydride, 
trilaellitic acid, trimellityl trichlorid.e, 4-
chloroforJDYl phthalio anhydride, pyramel.litic acid., 
pyramellitic dianhydrida. mallitic acid, mellitic 

5 anhydride, t:rimaic acid, benzophenonetetra­
carboxylic acid ,.J:)enzophenonetetn.carboxylic 
dianb.ydria, amt the like. ne ~erred 
pol.yfunctional·amtic campounds ara 1,1,1-tri(4-

· hydroxypbenyl) ethane. triaellitio, anbyd.ride or 
10 trimallitic acid or their halofo:r:myl derivatives. 

Alao includad barain are blends of a l.inear 
polycarbonate and a brancbad. polycarbonate. 

The production Of the composiUcms of the 

invention is dona.by any.of the blendinq operations 
15 known for the blmading of thermoplastic., :for 

example blendiDJ in a kneading machine such as a 
Banbury mixer or an extruder. The saqaenaa of 
add.it.ion is not crit.ical but all components should 
be thorouqbly blended toqatber. B1enclinq can be· done 

20 continuously or ba'tc!lwise. Melt blending can also 
be employed. 

':ha invention will be better understood with 
rderence to tbe following preparations and 
ex•mplea, which are presented for pUrposes of 

25 illuatratian ratbar than for lhlitation, and Which 
set forth the but mode contemplated for carryinq 
out the izlv911tion. 

'l'he tam •!so/tea• 1• used herein to mean the 
ratio by weight of isophthalic moieties o'f the 

30 'fcmmla (IV) to terephtbalia moieties of formula (V) 
9ivan above. 

Where reported, the following test procedures 
were f ollovecl: 
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H@ot Distortion 'l'elgparatm:• tJnder Laid Cill'QL) 
Dete:mined aceordinq to ASTM D-648. · 

H91;cbed Xzqd Cm:> 
Determined accordin9 to ASD D-256. 

5 . tn1jrinsig Viacpsit;y Cl: ,y,) 

Th• intrinsic viscosity was aeaaured at a 
temperature of 2s·c in Jla'thylana chloricie and"is 
reported in deailitere/gra (dl/g). 

sm.. cracking 
10 'l'he mold.ad parts were teated for stress crack 

r••i•tanca in th• followiDCJ manner: 
Procedure (a) Molded parts ware allowed to stand at 

roma 1:amparature for 22 days and tben . 
inapeatecl for -'9• crac:kinq. 

15 Procedure (b) TUapera'tm'e cycling - the part is 
heated in an oven at 140• c. for two 
houra and then cooled to a 
·temperature of 3o•c. and held at that 
temperature for two hours. 'l'his 

25 

. oyole of heating and cooling is 
carri-4 ou1: four time•. 'l!1e parts 
were visually examined for str .. a 
cracJca alODCJ the surf ace after each 
cycle and after equil.!))~t.ion at rooa 
teaparatura for at leaat 18 hours. 

. : ·. 
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ESDR C01fl'P'1 Ol POLXEftlR-CQBONATI 
Weight percent ••ter cont.mt is calculated in 

the ~ollowincJ manner Wherein. thedihydria phenol 
reactant i• bimpbmlol A. 

!5 wt. t -ter • 

10 

l.5 

20 

25 

<pqla t ewt;ar) (351) X100 
(mole t ester) (358) + (mole t carbonate) (254) 

Mole t_ester • PQl•• gf·arqmatic diacid x 100 
moi.. of 4ihydric phenol 

unit. 
358 • 110leoal.ar weight of the 

0 
U . 0 

~·. c~c-o 0 

and 254 • 110lecular weight of the Qnit 

0 
D c-o o-·-+--

All parta are by wei«Jht uni- otherwise stated. 
30 Praparatign 1· 

'l'his preparation ia of an aromatic polyester­
carbonate resin, followinCJ the teachings ot u.s. 
Patent 4 1 430,484 (BXllmple 1). 

To a 38 litar reactor veaael there are added a 
35 liters of methylene ahloride, 6 liters of water, 



.. . 
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1,906 grams (8.36 mol .. ) of bisphenol A, 20 
milliliters of triethylamine, 4 qruas cf-sodium -
gluconata, and. 65 gr- of p-tertiary butylphenol 
molecular weight regulator. At a pB of between 

5 about 9-10.s, 1,oas.a graaa (5.37 moles) of a 
mixture of sot by weipt of iaophtbaloyl dichloride 

an4 sot by weight of tarepbthaloyl cllc:hloride in 2 
liters of Jaethylena chloride are ad4e4 over a 10 
minute. interval while ocmtrol.linq the pH· at about 9-

10 10.5 with 35t aqueous caustic. Arter the addition 
of 'the diaoid chloride llixture, pbosgene is added at 

· a rate of 36 ~ per minute for 12 minutes while 
controlling the pB at about 10-11 with 35t aqueous 
caustic. The polymer mixture is diluted with 5 

15 liters of methylene cbl.orida and th• brine phase is 

separated. ).)y centri~e. Th• raulting polymer 
phaae is washed with aquaau acid and wa'ter and is 
then recovered by high pressure steam precipitation 
to yiald·a Wllita powder havin9 an :i:ntrinmic 

20 viecosity of o.s dl/g in aetbylene cbl.oride at 2s•c. 
'l'o thi• :r-in powder ia added a minor amount (about 
0.1 parts by weight per hUlldred parts l>y weight of 
reain) o:r a stabilizer mixture containing a 

pboaphite color stabiliser and an epoxy stabilizer. 
25 This resin product is then fed to an extruder 

operating' at a taperature of about 316•c. to 
extrude the resin into strands and the extruded 

strands are chopped into pellets. The pellets are 

then injection 110lcled ·at about 34o·c. into test 
30 amapl- llleaauring 6.35 aa X 1.21 ca X 0.317 cm •• 

rrearations 2-s 
The general procedure of Preparation 1,·supra., 

1• repeated a plurality of timu, except that the 
proport.iona of i•ophthaloyl and terephthaloyl 
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dicblorides as used therein were ·modifiea. The 
proportion. uaed are sat forth in the Tllbles, below. 

In a aariu ot runa, each of t.he polyester-
s carbonai:e ruins prepared accordincJ to Preparations 

1-s, supra. were blended with 0.1 percent by weiqht 
of tba blend of an ·autiaxiA•nt (lqafo• ·• 168: 
Ciba-Geigy cozp.), 2.0 percent by weight of titanium 
diozidta, 21.s peraant by weiqbt ot a polyetharimicie 

10 (Ultem • 1000 grade of polyetharimide, General 
Bl.ectric co., Pit~ield, •·> am 2.4 percent by 
weight of a ailoxana-polyetberim.48 copolymer 
prepared by the polyaerisation of 1 equivalent of 
2,2-bi•[4-(3,4-41~)phanyl]propane 

15 diaDhydride wit:h o. IS equivalanta of :meta- · 
phenylenadV.mine and 0.35 equivaJ.anta o:r bis-gamma­
aainopropyl polydimetbyl aUaxane, a polymer of the 
f'cmmla IX) CJi~ aboVe Wherein· d is an average of 
101 sil'tea •, General Blactric co., PittarieJ.4, n., . . 

20 U.S.A. !'ha bl.nd. waa t:ban fed to an extruder at a 
t8ml'erature of about 349•c. to extrude the bland 
into st.randa. 'Dle atn.ndll were choppacl into pellets 
and injection mo~ded into 'teat samples lieasuring. 
6.35 era x 1.27 ca X 0.317 ca. !'he saaplea ware 

25 tasted :tor pbyaical properti•. 'the OQllP081tion of 
eacb blend and tba stna Clrack test raaul.ta- are set 
forth in the Tabl,• z, below. The duatilii:y teat 
raaul.ta are set fortll in the :rtbl• :r:r, below. 



xagple 

1 
.2 

3 
4 
5 
6 

wt. t Eater 

4·0 
80 
80 
44 
43 
48 

PPC Composition 

Iso/Tere .. 
IV 

50/50 o.56 
50/50 0.561 
50/50 0.618 
0/100 0.649 
0/100 
0/100 

tABLI I 

Bdge Cracks 

Standing at RT (a.) Thermal cycling· (b.) 

Hone 
Hone 
None 

·Hone 
None ff one ' 

None None N 
~ 

-~ _,,. 

==~ !!!!!!! g - .... _, 
=o 

i -g. 
Q. 

.... 
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Bxamples 1-10 

Rep-tinq the 9eneral Procedure of Examples 
1-6, supra., but replacing the polyester-carlionates 
aa ua.S therein with polymers of di:ff arent ester 

5 content and some partially with a proportion of 
polycarbonate (a polycarbonate hoaopolyaer, the 
phosgenation product of bispbenol-A1 Lax.an• 1051 
General Elact:ric co., Mount Vernon, I~ana) the 
~ol1owinq teat rell\llts were obtained ('!'able :tII). 

:·· .. ·· 

.. ..... :' .... 



Tabla'JII 

Blend Oompoaltion (parts by veight) 7 I 8 9 . 10 

PPC 1 (a.) 74.92 58.06 
PPC 2 (a.) 74.92 
Lexan• 105, aupra 25 29 19.36 19.36 
Ourmt9 1000, supra 22.!S 22.s 
Irgafoa• 168, aupra o.oa o.oa o.oa 0.08 

Notched I&od 
125 ail (1Cg/ca2) 0.10 0.56 0.21 0.56 
Attar thermal eye. (b.) 0.14 0.49 0.1, 0.28 

cracking After 'rbemal cycle (c.J 
Cycle 1 0 0 0 0 
Cycle 2 0 2 0 0 
Cf cle 3 0 2 0 0 
cycle 4 0 3 0 0 

-

a. PPC 1 • 93/7 Iao/Tere at 80 t Wgt. Bater. PPC 2•50/50 Iso/Tere at ao \ 
Hgt. Bater. 

' 
\ 

b. Bars were cycled for four cycles. For each cycle the bars were placed in a 
freezer at - 'o tor 2 bra. and then ln an oven at +140 c tor 2 hrs. 

o. Humber ot bars out ot the four that exhibited cracking after the cycle. 

~ 

.. 

~·r. - en . !iiiiiiiiiiii Jr 
j 

f ~, 11 

. ,,....___~ 
of! . 
. Iii' -s. 
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CLAIMS: 

l. A method ct improving stress crack 
resistance of articles mold'd from polyester­
c:arbonate resins, which comprises1 

5 blending with th• polyester-carbonate 

10 

15 

20 

(A) from about 5 to 30 parts by weight ot a 
polyetherimide resin having repeating chain units 
of tha formula:-

0 0 
u ft 
c c 

N~ ~ O -.Rl - O ~ ~N - R
2 

c~ ~c 
U I 
0 0 t 

(I) 
wherein t is an integer of trom about lO·to about 
!500J R2 represent• a divalent aliphatic hydrocarbon 
radical .containin9 trom 2 to about 12 carbon atoms, 
a divalant aromatic hyCrooarbon at 6 to 30 carbon· 

25 atoms, a haloqenatad hydrocarbon radical containing 
rrom 6 to 18 carbon atoma, or a divalent cyclo­
aiiphatio hydrocarbon radical containinq from 3 to 
about 10 carbon atqm•1 and a1 is a divalent 
aromatic organic radical having from 6 to 30 carbon 

30 atoms incluaive; and 
( B) trom about o to 5 parts by weic;ht of a 

thermoplastic siloxane-polyetherimide copolymer~ 
2. The method of claim 1 wherein th• 

polyester-carbon~t• contains recurrin9 
polycarbonate chain units ot the formula:-



iliiiflf 
26 

s 

wherein D is a divalent aromatic radical of the 
10 dihydric phenol employed in the resin preparation; 

and rep•ati119 or recurrin; carboxylic chain units 
of the formulas-

-R-Q-D-o-
wberein D has tll• •eanin9 previously ascribed to it 

lS and R is a divalent moiety selected from those of 

20 

25 

5 

10 

15 

the formulae:-

0 
II 

-c 

0 
I c-

or 
0 0 
I D 

-c c- • 

3. Th• 111ethod of claim l wherein the 
polyetherillid• resin has repeating chain units of 
the fonaula:-

0 0 
II I 

. I c~ . _((::\( c \ 
H \ AQ; 0 - R

1 
- 0 ~· / - -g:2 

c c 
B U 
0 0 

f 
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wherein f 1s an inteqer of fraa about 10 to about 
SOOJ R.2 repr•ents a divalent aliphatic hydrocarbon 
ra4iaal oontainincJ tram 2 'to abal1t 12 carbon atoms, 

20 a divalent arcmatic hydzocarbcm o~ Ci to 30 cart>on 
ai:om9, a halogenat.4 hydrOaar~ radical containinq 
tram 6 to 11 canxm atoa. or· a divalent 
cycloaliphatio bydrocadMm: radioal containing frcma 
3 to abOUt l.O carbon atama1 aD4 :a1 ia a divalent 

25 aromatic organic radical bavim,J tram 6 to 30 carbon 
atmis, inclaaive. 

5 

4. ~ ll8tho4 of al.aim 3 wllenin a1 is 
selected trma tile vraaP consiatinq ot aromatic 
hydroaa=on radicals; hal.0CJ9DBted aromatic 
hydrooaz:bon radical.8r and ra41oal• ot th• formula:-

- R3 - (G)9 -33 -

vhu'91D a3 is. d.ivalent"radical bavinfJ traa 6-13 

caJ:ixm ai:ama, 1ncluaive, 9eleoted tzaa hydrOCarbon 
radicals and halogenated hyd.rocarll)oa radical•: 9 ia 
o or 1 and G is a divalent rad.ic:al ••leoted tram 

10 t:ho .. ct 1:be toZ'llUla1-

15 

0 0 
I I . 

- Cz8211 -,- C -,- ' -,- O -, 

0 

a4 
I 

and - Si -
1, 
:a 

. , 

wherein z ia an inteqer of traa 1-s, and a4 ia a 
aonavalent alkyl, azyl, alkazyl or aralltyl radical. 

5. The -'thod of claiJI 4 Wherein 2 1 is the 

divalent moiety of 1:ba tcnmlat-
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6. The method of cla:La 5 wherein the aromatic 
polyester-carbonate is a copolY119r resulting from 
the condensation ot bi•phenol A with teraphthaloyl 
dicmlorid• and phoa9ene •. 

7. Thtl method of claill l wherein the 

siloxane-polyetherimi4e copolymer contains 
recurring or repeating chain units or the formula:-

0 0 
I U 
c c 

'@- -@(' N Q o-a1 -o Q N-R2 
\ ./ c . c 

U I 
0 0 f 

l! wherein t is an integer of from about 10 to about 
5001 R2 represents a divalent aliphatic hydrocarbon 
radical containing traa 2 to abotit 12 carbon atoms, 
inclu.ive, a divalent aromatic hydrocarbon of 6 to 
30 carbon atoms, a hal09enated hydrocarbon radical 

20 

25 

30 

containing from 6 to 18 car:bcm atoma, or a divalent 
cycloaliphatio hydrocarbon radical containing from 
3 to about 10 carbon atoma1 and R1 i• a divalent 
aJ:Oll&tic.radical havin9 from 6 to 30 carbon atom•; 
inteZ'Z'Qpted by polyailoxane units ot the formula;-

R' 
I 
Si - 0 
1, 
R 

.. 

~ .. 
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wherein ·each R~: ·represent• a divalent hydrocarix>n 

radioal ·havi.Dq i: t~ 14 c:arban atou; each a6 is . 
! l~e~ently s~eOt:ed tram monovalent hydrocarbon . 

35 racU.cala having 1 to 1' carbon. atoms1 and d is an 

~er Cf tz:o* ' to 40. 

·-

s. A th~iastic molding camposition for 
:mal.ding araClk~-iat:ant articl.es, which cc:mprises: 
a b1and of 

(a) tram: abou~· 70 to 95 parts by we~qbt ot a 
5 : polyaat~te resin containing recurrinq 

10 

poJ..ycarJxmate chailr uni ta of th• formula:-

l . 1 . 0 . 1 
. ~-D-0:-C .. 

. ! 

wherein D i• a ~!Valent armiat.ic ~dioal. of tba 
dihydrio phencl.'·-.Pl~yed in the ruin preparation1 
Jmd.repeating o;- rec:m:ring carboxylic Chain units . . 

15 of tlle formula:­
-! 

20 

25 

-R-0-0-0-
wherein !> haS. tlia aaning praviouilly ascribed to 1 tL 

and R ia a divalent :moiety selected from those of 
the formulae:..-

or 

o: 
I ; 

~c. 

. ' 

0 
1· 
c-
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(b) troa. uout 5 to at parta l?Y weight o:e a 
polyetherimide resin hav1nv repeati*9 chain units 
of the ~oraula1-

, 
. 0 0 

I I 

l \6'-o-a1"".o--'(Jf.. c \1-a2 
\ ~ ~ I c c 

I . I 
0 : 0 

wbenin f is an int8C)er of troa ~t 10 to about 
5001 a'' repreaenta a· divalent ali~Uc bydroc::arbcm 
radical cantaininfJ troa 2 to about 12 oar.,n atma, 
a divalent aromatic hydrocarbon of 6 to 30 carbon 

so atOll8, a halo;ena'ted h~ocazbon radical containinv 
. . I 

from a to 18 carl)on atoms, or a di~ent 
I 

cycloal.ip!Ultic bydrocarHn radical con'taininq f raa 
3 to about 10 ca=on atcms1 and a1 i. a divalent 
aromatic organic Z"adical having from 6 to 30 carbon 

55 at.oms, inolu•iver and 1 
(c) fraa about o to 5 parts by wei9ht of a 

•ilicone-pol~eth•riaide oapolymer ~ininq 
reourrillfJ or repeating chain units ci»t the formulat• 

.. 
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60 - o. o· 
I I . 

1 c~ . _(?\ye\ 
•,C!~ o-a1-o. ~c/1-•2 455 

I I 
0 0 f 

70 Vh8rein f ia an integer of tram about 10 to about 
soo1 a2 rapnaents a divalent alipbatio hydJ:ocarbon· 
radical containing fraa 2 to about 12 t:ar!)on atoms, 
inaluaive, a clivalant: aromatic hydrocarbon or 6 to 
10 carbon atoms, a balogena:t:ed hydrocarJ:Jon radical 

75 containing' fram G 1:o 18 caz:bon atoms, or a divalent 
cycloaliphatic hycJ:ocarbon radical containing from 
3 to about 10 ,carl:ton atcma1 and R1 is a divalent 
aroaat1.c: raclical bavin9 froa 6 to 30 cazi>cm. atama1 
interrupted by poly•iloxane units o~ th• ~orllll11as-

80 

85 

"Wberain each R$ represents a divalent hydrocarbon 
radiaal havimJ 1 1:o 14 carl>oD atoms1 each R6 ia 

90 independently selected iroa DOnovalent hydrocarl:)on 
radicals having 1 to 14 carbon atams1 and 4 ia an 
integ'er of fJ:Olll 4 to 40. 

. 9. Th• cmapoeition at clabl 8 Wherein R1 . is 
·sa1eataa from the group camiatinq of U'01111tic 
hydrocarbon radioalar ha1ogenatecl aromatic 
hydrocarbon ra4:1!0a:l•1 an4 rac:lical.a ot the fonml.a:-
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Wherein a3 i• a divaient.radical bavinq from 6-13 
.carbon atams, inclusive, selected frcm hydrocar))on 
radical• anct halogenated hydrocarbon radicals 1 g 1• 
o or 1 and G is a divalent radical selected rrom 

10 t:ho•• of the tozmula:-

15 

5 

O 0 R4 

I I I 
- C 1L - - C - - S - - O - and - Si -s--.:z I , I , I I 

o a4 

~ z i• an integer of fraa 1-5, and R4 is a 
manoval.ent alkyl, aryl, alkaryl or aral.kyl radical. 

10. !'he cmapoaition ot claim a Wherein R1 ia 
tba divalent moiety ot the fonml.a:-

---@-r-@-
~ • 


