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“present invention is directed to glass reinforce end o} po r onat e—

resin and polyester resin containing uniformy fibrous gl

Description of the Related Art Fi brous glass is mc% iQMﬂdQQBMth a

t her nopl astic polymer as an aid to the mecliani cal properties. In the

manuf acture of the fibrous glass, filanments are first forned through the
use of various processes. The filanents _are then gathered-into a bundle
known as a strand. I'n order to bind the filaments into a strand so that the
strand can ‘be handl ed, a binder or binding agent is applied to the gl ass
filanments. Subsequently, the strand can be chopped into various |engths as
desired. These are call ed chopped strands. Sone of these binding agents are
pol ymers such as pol yvinyl acetate, particul ar polyester resins, starch,
acrylic resins, nelam ne, polyvinyl chloride, polyethylene oxide,

polyur et hane oL YeRoX! 46 alpRRUIRHD HASCARBONATRFOL YESTERER! ast e

mechani-cal properties of the resin. ¢ O coatings along with silane
coupling agents are designed to give good adhesi on of the glass to resin.

Thi s adhesion gives rise to inprovedFidldefthédlreedtioachani cal properties.
Unfortunately, in such ductile resins, the addition of glasses.can

substantially | oweThe peeslenbmwempaatls dﬂﬁ@ﬁ&ttﬁsg%ﬂsrﬁmfo\‘qe end Ofif or ced
conposi tions, and, _al so, subst ant educe h
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Description of the Related Art

Fibrous glass is incorporated with a thermoplastic polymer as an aid to
the mechanical properties. In the'manufacture of the fibrous glass, filaments
are first formed through the use of various processes. The filaments are then
gathered into a bundle known as astrand. Inorder to bind the filaments into
a strand so that the strand can be handled, a binder or bmdmg agent is
applied to the glass filaments. Subsequently, the strand can be chopped into
various lengths as desired. These are called chopped strands. Some of these
binding agents are polymers such as polyvinyl acetate, particular polyester
resins, starch, acrylic resins, melamine, polyvinyl chloride, polyethylene
oxide, polyurethane, polyepoxide, or polyvinyl alcohol.

For thermoplastic aromatic polycarbonate and polyester resins, the
fibrous glass enhances the mechanical properties of the resin. Usually, the
coatings along with silane coupling agents are designed to give good
adhesion of the glass to resin. This adhesion gives rise to improved strength
and mechanical pfoperties. Unfortunately, in such ductile resins, the addition
of glasses can substantially lower the Izod impact strengths of the fiber
reinforced compositions, and, also, substantially reduce the biaxial impact

(instrument impact) energies of such compositions.



2 " Poor adhesion of glass fibers to matrix resins results in poor
mechani cal properties. For exanple use of an olefinic sizing agent, which
"does not chem cally bond to a polyester resin, gives poor strength and

i npact. An exception to this trend is polycarbonate resin. Use of an
olefinic sizing agent in a glass filled polycarbonate gives reduced tensile
and flexural strength vs a standard bondi n@ coating (for exanple a

pol yur et hane) . But surprisingly in unnodified polycarbonate t he non bondi ng

fi berglass gives inpr t,_ovel lhpgs. In
general the use ofP %@‘ﬁ@ﬁﬁ?@c@mﬁgpﬁer pory rrers tg‘rifﬁ bl gnds has not
had any benef | CI al f Q@Wu%@m&eﬁﬁcﬁm@@g’emmhﬁhcept i on
i's shown in ﬁ%ég@%f%g,g%\ﬁh, ch*describes a reinforced bl end of

aromatic pol Y&@ésmalenﬁ&ﬂlwb@iw taa polyestdrresio; giveagoonstrengthemd impajt
graft copol yners which contain uniformy dispersed tQEéEI n, fjnel) d| Vi ded

fibrous gl assAmmxcépmtmﬂush&nddapph@aMe&ﬁ%r § %O%WSF

and with a optionally fung Ia.ne ghthe

pol yol ef i n vmgetmamé@wtféi f‘gP Fo el @qe‘ﬁﬁ%gé‘ e blend, it

gi ves hi gh nodul u WI t h ﬂ-bﬁ{ Basi gned

to adhere to ﬁtFFé‘ %@%ﬁ%{@?ﬁ%&%ﬁﬁg e sel eéﬂ,elo of fi bergl ass

coating and r t pélgqn%&hﬁbd éa@b@dﬁtelthe ngnlbmpdm@fibenglmstgmes engt h,
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it is difficu dict the ef ct of various conbinatio on i.npact
st rengt h. im rd%dyimpadbb&anlﬁla:hnn@nglgl\gissﬁaﬁn%dﬂ 5r‘-1§6|9§f‘émr esin,

and pol yester reS|n and gl ber re| have

typically shbwndlg‘gegiﬂiﬁrmlq B?l ‘?ﬁ ‘?ﬁil‘fﬂdé nﬁeﬁ%ﬁc&zﬁ {
decreases in rt

Accordi ngly, ?\35“‘:3? Ré‘géé}ﬁggpr owé(}%gg%rgés%(e g?ﬁ?%ﬂ?emqﬂm patent

pol ycar bonat e§§8&%§§mﬁ # easbed s el fokded ahd of atbmatippolyicasbonatéresin | zod

i mpact streng I ax| a | npact energy, ductili ty and tensile, el ongat ion °
whil e maint agpd lagr}ﬁlbnftfﬂuabﬂtadmhe‘-ﬁyxm%(mﬁﬁ)@ sopolymers which contain

uniformly dispersed therein finely divided fibrous glass which contains a

coating agent comprising a polyolefin wax and witha optxonally
functionalized silane bmdmg agent. Although the polyolefin was coated fiber
gives poor performance in ABS, in the blend, it gives high modulus with
better impact than standard glass fibers designed to adhere to the matrix
resins. Although the selection of fiberglass coating and resin blend are critical
to obtaining improved impact strength, it is difficult to predict the effect of
various combinations on impact strength.

Polymer blends containing an aromatic polycarbonate resin, and
polyester resin and glass fiber reinforcements have in the past typically
shown greater likelihoods of brittle failure and substantial decreases in
properties such as notched Izod impact strength. | )

Accordingly, there is a need to provide glass reinforced
I;olycarbonate / polyester blends exhibiting enhanced properties such as Izod
impact strength, biaxial impact energy, ductility and tensile elongation while

maintaining stiffness and flexural modulus.



3 “Summary of the Invention In accordance with the present invention,
t her nopl astic resin conpositions conprise a polycarbonate resin, a
"polyester resin and glass fibers which have been treated with a coating
agent conprising a polyolefin wax and optionally a bondi ng agent conprising
a functionalized silane binding agent. . The thernoplastic resin
conpositions are useful as injection noldig, extrusion and bl ow nol di ng,
and exhibit inproved properties such as increased |zod inpact strength,

i ncreased biaxial i %?Aﬂ gnwar t maxi mum | oad, and increased ductility
versus bl endss Eﬁﬁ%égl ass fibers giving good adhesion to the
mat ri x. withl¥8k Préfsht Be@eitia, thearnwp lastmctesuent i on

The gl ass fibers \/\H%ﬁcogggnﬁem formy dispersed in the poI ycar bgnat e-

pol yester- r esigmpositibrsconiprisea. pbbtlcai'bnnatdz)msm,tarledyéﬁewftsmén AA55ng agent
conprising (i) a“polyolefin wax and _opt.ional | é,get}x unctional,d Z?&i.tis' | ane
bi ndi ng agent fibers wluclﬂiweﬁebm tyeated W'i%)@%t’%g ta‘iﬂI?P Iﬁlﬁl&qg

pol yet hyl ene wax or r H6448 Siilafeds

pol yet hyl ene- M%VI“@ @Y gﬁ’&“@b‘i I?H‘%’%@Fefﬁgemx mcEdpart icularly

sui tabl e poly s pol yet hyI ene wax. These pol yol efin waxes are
wel | known to%fxﬁ%?ga;&% ed inthe art .and are available comercially. The

pol yol ef i n waxes arhe &Eﬁh@g&h& résin edmypositicrisiare WQMIngmjemﬁme!d%
carbon atons, nore prefera

nyrom2t08carbon%teP st

preferably fr extision and blavsmoldingrand axbibit BREFOYE Amers are

2\ koxy si anggngr@ageoat 'cﬂf@@%% strsesféwg%gﬁew q’“? s

triethoxy silg &éﬁ’ g #eg Yik_l LEisUE lblk&iaé rﬁh&@ﬂﬁth standard glass fibers
rime
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(3, 4-epoxycycl'8 oxy si | ane,
giving good adhesion to the matrix.

‘Detailed Description of the Invention
The glass fibers which are uniformly dispersed in the polycarbonate-
polyester resin blend are those that have been treated with a coating agent
comprising (i) a polyolefin wax and optionally (ii) a functionalized silane

binding agent. |
These polyolefin waxes preferably comprise polyethylene wax or

polypropylene wax or copolymers thereof such as polyethylene-propylene
wax and polyethylene-butylene wax. A partlcularly suitable polyolefinic wax
is polyethylene wax. These polyolefin waxes are well known to those skilled
in the art and are available commercially. The polyolefin waxes are
preferably based on olefins having from 2 to 18 carbon atoms, more
preferably from 2 to 8 carbon atoms, and most preferably from 2 to 4 carbon
atoms. Alpha olefin-ethylene copolymers are also useful as coating waxes.

The functionalized silanes, such as alkoxy silanes, are preferably
selected from the group of aminopropy! triethoxy silane, glycidyl propyl
trimethoxy silane, (34-epoxycyclohexyl)ethyl trimethoxy silane,

mercaptopropyl alkoxy silane, aminoethyl aminopropyl alkoxy silane and



mercapt opropyl al koxy silane, am noethyl am nopropyl al koxy sil ane and

4 ureidoal kyl trimethoxy silanes. Particularly useful are am nopropyl
‘triethoxy silane and gl ycidyl-propyl trinethoxy silane. Preferred
functionality of the functionalized silane is epoxy functionality and/or
am ne functionality. QG her materials can al so be enployed with the
coating agent so used in this invention and include such materials as
antistatic agents, coupling agents, lubricants, wetting agents, etc. In

addi tion, other_jngredi ents may..be enrpl Ay Q s

conposi t i ons wWeide eléﬂ"'é‘?ti‘ﬂﬂ%ﬂ?’i‘?ﬁ' ?@X@?ﬁlﬂ%ﬂa}‘? 8%%[1{5189{5%@&#@%%? and

i mpact modi fiers  Ajcnitical el onenhethsxy Bind MPrefaeéd Fenctiialitpef the

non- bondi ng tsglaﬁ&aﬁdté&&ggﬁ)g%@onat%thrg,e(gign and the pol yester. o The

coating age”tmﬁl&ﬁéﬁﬂi’éﬂd’sm&ﬁé epesy findtiomalitysandyboraminedfyunationalitypol yol ef i n

wax based on the total weight of the coatin ent, for .exanple 50 tp, 100
g g ag ag

percent by wei ght ©OHeeranaterialstasalse be employed pathothe coatinga 9"%?“@?‘@“‘

thereof, and nost preferably from 75 to 90: per ' nd
opt i onal furtllliltisﬁi‘lf\’YGﬁ‘ﬁFm@é‘éJ F‘F{Smoels“lcg‘%ﬁteﬁg'}ég it @%at?\j\cé%%t@? éﬁépﬁg%g{ef“zsgd
si |l ane based ,on 1 he, tof al ' A5 it hedwbey from5 to
30 percent by1 caﬂp’ﬁ?g?%%?g%'&t: h]jF'ﬁ((:alagl asg&%%gg s that ar}g1 enpl oyed in
the practice g Lgyea WithahtitRermaspsiastic edmpasitipng badsascolarands,fillers, flame
been treated w P a coating agent conprising a pql'%%(il fin wax an&l
optional |y a fetalants)atdbitizersandrimpact modifiefsy Aperif ie%"?we‘séh%% € i bers,
a nunber of filaments can be forped i t aneousl \ t he
coating agentceating agantbenans q‘ﬁﬁtﬁm#@e P‘E@F?%“ﬁ%‘t%rgﬁ%‘d%{]er natively
t he strand itse{_yf By be first formed of filaments and then treated with a
coating agentP© f&4nount of the coati ng agent enployed is generally that
anmount which is suﬁ\'ﬁ%gﬁﬁ b eﬂ%@férﬁbl)@dﬁprisésidt&eashﬁﬁpieraemtbywaiglhlhuous
strand. Cenerally, this rna%/ e about 1.0 weight . »
polyolefin wax based on the total weight of the coating agent, for examplg 50

:( )

to 100 percent by weight thereof, preferably from 70 to 95 percent by weight
thereof, and most preferably from 75 to 90 percent by weight thereof, and
opﬁc;nal further comprises from 1 to 50 percent by weight functionalized

' silan':é based on the total weight of the coating agent: preferably from5t030
percent by weight thereof.

The glass fibers that are employed in the practice of this invention are
preferably glass strands which have been treated with a coating agent
comprising a polyolefin wax and optionally a functionalized silane.

In preparing the glass fibers, a number of filaments can be formed
simultaﬁeously, treated with the coating agent and then bundled into what is
called a strand. Alternatively the strand itself may be first formed of |
filaments and then treated with a coating agent. The amount of the coating
agent employed is generally that amount which is sufficient to bind the glass
filaments into a continuous strand. Generally, this may be about 1.0 weight .
perceht based on the weight of the glass filament. As employed, the glass
fibers if in the form of chopped glass strands may be one-fourth inch long or



percent based on the weight of the glass filanment. As enpl oyed, the gl ass
fibers if in the formof chopped glass strands may be one-fourth inch |ong

or- 5 less and are
preferably one-eighth inch |ong. They nay al so be | onger than one-fourth
inch in length if desired. “In the practice of this invention, the

coated gl ass fibers, preferably coated, chbpped gl ass strands, may be first
bl ended with the aronmatic pol ycarbonate resin and pol yester resin and then

fed to an extruder, and the trudat e .cut .i ' : e
separatel y fdessERd e Hrgﬁaﬁljyp%er-gi&ﬁﬂbﬁchlp{rlgdgﬁ Ey&a}e?%{’ Ib%hs?{% t%‘eELR
practice of thi.s i”?ﬁ'?ﬁ ' érggth 8&arddng pellets of the conposition set ,
forth herei n’ol?}ef]fg ex rtﬁgg{“l ngfnt ained at a tenperature of approximtely
480[err] F. to 55Qhahépréctictlvf thisliheemstian the epated gladsdibers;tprefeyablye
extrudate may be one-fourth inch |l ong or |ess. A&Etate previ ously, such
pel | et's cont aoateid, abopped glase strands,anay be firstilended withterargmatic ™ ¢ he

bl end it i si, i b | . Th
di sper sed o BelyeabORAteERR A Eogerer et and soeh o Bin fulif ATk "
0! g ! i
fhe amount o XGasts yeinks pefibhriithey inky e SEpatiily fAftd Mo fobfl Keppet bfT
about 5 to ahpiéxtbidereiGitieraity, danhe practiteof thisénvertion foripreparing tpellets

t hernopl astic bl end conposition, preferably from 10 to 20 percent by wei ght
t her eof . of th kerrfposttinsnses ferthihesein; thextrudear dsmainiaingtbatdat i ng” agent

in the present conpositions i§ | t ski: |l 1.0 and
is widely avdempsraturegf2RP eIX#%ﬁﬁﬁ{}PﬁpﬁFgfﬁ? Pﬁh%tr“’%&?ﬁ%%‘%a ‘ghén
ultimately to JaC ; hio bSleks CAGEREqL O Use
fibrous gl assa‘%sflg@é\%ﬁgg%%;?‘gtggyﬁe@heﬂgﬁmdﬁ% bor osi | iscat e gl ass that

i s rel ativel y,aoiiudly,sueR pellbisconsailvfinety divided upifosmly dispevsed glashier gl ass
conposi tions "are useful in the practice of the present_ invention, and all-

such gl asses fibers iwtheblehdicompositipn pomprisingareseatis carhangte padymer andnt i on.

The filament Spc?lgrgstggd'?hg éispersed glass fibers are reduced in length as a result of the

shearing action on the chopped glass strands in the extruder barrel. In
addition, the amount of glass present in the composifion can range anywhere
from about 5 to about 50 weight percent based on the total weight of the
thermoplastic blend composition, preferably from 10 to 20 percent by weight
thereof.

The filamentous glass to be coated with the coating agent in the present
compositions is well known to those skilled in the art and is widely available
from a number of manufacturers. For compositions ultimately to be
employed for electrical uses, it is preferred to use fibrous glass filaments
comprised of lime-aluminum borosilicate glass that is relatively sodium free.
This is known as "E" glass. However, other glass compositions are useful in
the practice of the present invention, and all such glasses are conten{plated as
within the scope of the present invention. The filaments are made by
standard processes, e.g., bj steam or air blowing, flame blowing and

mechanical pulling. The preferred filaments for plastics reinforcement are



standard processes, e.g., by steamor air blow ng, flane blow ng and
mechani cal pulling. The preferred filanents for plastics reinforcenent are
"6 made by nmechanical pulling. The filanent dianeters preferably range from
about 3-20 microns, but this is not critical to the present invention. Use
of non round fiber cross section is also possible. In preparing the
mol di ng conpesitions of the present inventigon, it i's convenient to use
filamentous glass in the formof chopped strands of from about one-eighth

to about 2 inches, | on rti.cle [ e ¥ t he
other hand, &pade by g‘é?anf %@ﬁﬁ@ﬁ%@%ou%ﬂ%@aﬁgﬁgﬂ rg'ﬁgrl ng
conmpoundi ng, y t Gritédl lto TR€ Present inventiof. Agelofinodt
coating agent %ﬁ%)%d@é@%gﬂgglgﬁeﬁgl g}bge sel e(():t edpaess desired. Typically, the
anount 1 angeSolndfisddbsssettiba ivdleo possible. wei ght, and nore typ| cally

ranges from about 0.1 to 2% by wei ght based on é e V\Blght the l?Lass
fibers. The surfadmpnwarmgtham Mg corapasitions @ B?ﬂﬁﬁ?ﬁ Vﬁﬂ & t hose

onvent onal h&&%&e&%g@%ﬁﬁ s Blashon 4G (ARG opri AT HOR ST e O

fibers in thethﬂog,gt' Sreighif %{eolﬁ(?%@ﬁéélaﬁgt 'ﬁ?ait!id!& ﬁlOMéd‘fr@fh gfgieous

emul si on, coat | ol yesters include those
conprising st (fdrfﬁf)&lﬁbnél ittt heQthehRard) Ievemshgrﬁentengths w111 be encountered
0 0 | | err] - C

wher ei n each BRcausé, duringideppododing, Canﬁid%ﬁbé@l agmegﬁﬁt{qrtm PF‘E‘*FcI ic or
aromtic  hyarocafhon of ol Yool KoL 6! etithn gBhelly hd Eleckbrigo! and

desired. Typically, the amount ranges from about 0.1 to about 5 by weight,

and more typically ranges from about 0.1 to 2% by weight, based on the

weight of the glass fibers. The surface coating means can be selected among

any known to those skilled in the art. The coating agent may be applied to

the glass fibers by conventional means. In general, the fibers are coated by

immersing the fibers in the coatmg agent or contactmg the fibers with an

aqueous emulsion, or suspenswn of the coating.

Polyesters include those comprising structural units of the following

formula:
O

O0—Rl—Q—(C—Al

O=—==0O

wherein each R is independently a divalent aliphatic, alicyclic or aromatic

hydrocarbon or polyoxyalkylene radical, or mixtures thereof and each Al
is independently a divalent aliphatic, alicyclic or aromatic radical, or
mixtures thereof. Examples of suitable polyesters containing the stfucture

* of the above formula are poly(alkylene dicarboxylates), liquid crystalline
polyesters, and polyester copolymers. It is also possible to use a branched
polyester in which a branching agent, for example, a glycol having three or



I s i ndependently a divalent aliphatic, alicyclic or aromatic radical, or

‘m xtures thereof. Exanples of suitable polyesters containing the structure
"of 'the above fornula are poly(al kyl ene dicarboxylates), liquid crystalline
pol yesters, and pol yester copolyners. It is also possible to use a branched
pol yester in which a branching agent, for exanple, a glycol having three or
7 nore hydroxyl groups or a trifunctional 7or nultifunctional carboxylic

acid has been incorporated. Furthernore, it is sonetines desirable to have

[ t i f i d . QXY ' ter,
dapendi ngon e by Sl gravie oLp EHENK oI RAKRBN LA BS AL XS, 71,

radi cal may hfgﬂﬁr‘%e%é‘rig‘én%‘{w‘%d{i Furflidrinotk Y isdtenétafies desirdble @ bave al i cyclic

radical, a I'C radi cal or a pol yoxyal kyl ene radical in which

the al kyl ene gfoiRscdiRehaationdofiicid anddndlirosyl end greoups an thepalyester at ons.
The Alerr] radical in the above fornula is nost often p- or m phenylene, a
cycl oal i phat id:ep:endingiomtheelltm@t%@ﬂd-mpﬁﬂlﬁ%EP%?‘“B& yester includes the

pol y(al kyl ene terephthal ates). Such polyesters are kn in the art as
illustrated by the fThe Rinraglcphmtm, fWﬁP@Cﬁd@%I‘Eaﬁ&@P@Pn by
ref er ence. 2,465,319 2,720,502 . 2,727,881 2, gilg 348

3,047, 539 3, 6C4.148ilicyclic ssticaloa Co.20 arpmatiegadical or a polyevalkydens ot i ¢

di carboxylic acids represented by the dicarboxy| ated resj due er are

i sopht hal i ¢ oradiealdpiwhighitibe auqyégnengmu@seanta@aageu éﬁ@‘}‘@?‘?&%‘ﬁl"r

4, 4' -di car boxydi phenyl ether; 4,4' bisbenzoic ?é:i d and m xtures thereof.
Aci ds cont ai né grbiomsetoms. ihe Al radicalinithe gbave farmula iy, most pffen prormy -

2, 6- napht hal enedi car boxyli ¢. aci ds.. The .prefer |- C A, | [Gedetds are
terepht hal i c BbeRylepedy }lﬁ@;’é’i%’,a M%%g'feé%@gﬁ%%%ié #(’:E’am d,
includes the poly(alkylene terephthalates). Such polyesters are known in

the art as illustrated by the following patents, which are incorporated
herein by reference.

2465319 2,720,502 2,727,881 2,822,348

3,047,539 3,671,487 3953394 4,128,526

E;camples of éromat-ic.dicarboxylic acids represented by the
dicarboxylated residue A! are isophthalic or terephthalic acid, 1,2-di(p-

: cérboxyphenyl)ethane, 4 A'-dicarboxydiphenyl ether, 4,4' bisbenzoic acid and
mixtures thereof. Acids containing fused rings can also be present, such as in
‘\ 1,4-1,5-or 2,6- mphMmeﬁcaMxylic acids. The preferred dicarboxylic
acids are terephthalic acid, isophthalic acid, naphthalene dicarboxylic acid,
cyclohexane dicarboxylic acid or mixtures thereof.

The most preferred polyesters are poly(ethylene terephthalate) ("PET"),
ﬁnd poly(1,4-butylene terephthalate), ("PBT"), poly(ethylene naphthanoate)
("PEN"), poly(butylene naphthanoate), ("PBN") and (polypropylene
terephthalate) ("PPT"), and mixtures thereof.

Also contemplated herein are the above polyesters with minor
amounts, e.g., from about 0.5 to about 5 percent by weight, of units derived

from aliphatic acid and/or aliphatic polyols to form copolyesters. The



cycl ohexane di carboxylic acid or mixtures thereof. The nost
preferred polyesters are poly(ethylene terephthalate) ("PET"), and
‘poly(1, 4-butyl ene terephthal ate), ("PBT"), poly(ethylene naphthanoate).
("PEN"), poly(butyl ene napht hanoate), ("PBN') and (pol ypropyl ene
terephthalate) ("PPT"), and m xtures thereof. Al so contenpl at ed
herein are the above polyesters with nminor 8§ anounts, e.g., fromabout 0.5
to about 5 percent by weight, of units derived fromaliphatic acid and/or

| i phat i )l yols tof . I t ..aIh

8 &l phat | o HEBAPalxelIaduge izsals 3ch AS Rolyistrens BFER %) y ol ) or
Iy(butyl cEbERiRle follbaiths thd foa hi

or. Tor exampdy(Rglene BT REoSUGELERERIRebERAAC s Mg the Rgchingen! nos

preferred poIy&k%ﬂbﬁﬂﬁ%{ﬂﬁ&.%ﬁ?@,mw inthis invention is

one obtained by polynerizing a glycol conmponent at |east 70 nol %
preferably at | easThGQrefetre%pdy(%butﬂ@%Eﬁrngﬂ@jat?)e‘ieﬁ gl ycol

Tl % of whi BWestianis o aputed B Reraiar elharinpoiRiYaibes PR3hor

derivatives thereforg. Y, A5t t8irRmidfYyHeAd glytbl ARdi C
vi scosity of %'Bﬁ?%ﬁﬁ}y a&!ezs%%-@g‘bog%,cg%ﬂgﬁlcg as rreasuredﬁiy}ﬁ a gﬁo f
phenol /tetrac & dBniporidht et 16st 0 ol 96) prefirably @dpast8D-186] % of C.
Preferably th%!lla{r:li?ﬁ nsic vi s%osi ty is.1.1 to 1.4 dl lzt.%’ VALOX Regi stered TM
315 pol yest er wiiclpesnsists bf térgphthialiglacis, and palyester-fpsmingerivatives |
preferred enbodi nents of the present invention, the polyesters are then

bl ended with thq;‘@fo}‘é-arbonate resin. Pol ycarbonate resins useful in
preparing the bl ends of ! ! i 5i0¢1ebdly Jf RbAEGW 0.4

pol ycar bonat e resiﬂi‘?pd};&%&*‘%&?gﬁl@\*ﬁggﬁﬁ 6repare by reacting a

di hydric pheng) ;¥hitD.8 di/g as measured in a 60:40 phenol/tetrachloroethane mixtureor . -

similar solvent at 23°-30° C. Preferably the intrinsic viscosity is 1.1 to 14dl/g.

VALOX Registered TM 315 polyester is particularly suitable for this
invention. -

In preferred embodiménts of the present invention, the p'oi:yesters are
then blended with a polycarbonate resin. Polycarbonate resins useful in
preparing the blends of the present invention are generally aromatic
polycarbonate resins.

Typically these are prepared by reacting a dihydric phenol with a
carbonate precursor, such as phosgene, a haloformate or a carbonate ester.
Generally speaking, such carbonate polymers may be typified as possessing

recurring structural units of the formula
' ‘ﬁ
C

wherein A is a divalent aromatic radical of the dihydric phenol

o A O

-

employed in the polymer producing reaction. The dihydric phenol which
may be employed to provide such aromatic carbonate polymers are

mononuclear or polynuclear aromatic compounds, containing as functional



carbonat e precursor, such as phosgene, a haloformate or a carbonate ester.
Ceneral | y speaki ng, such carbonate polyners may be typlfled as possessi ng
‘recurring structural units of the fornula

0 [err] -0-A-0-C- wherein A is a divalent
aromatic radical of the dihydric phenol enployed in the polyner producing
reaction. The di hydric phenol which nmay bge enployed to provide such
aromati c carbonate polyners are nononuclear or polynucl ear aromatic
conmpounds, cont ai ni ng as funct
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bi s(3, 5- di met Bf‘d’%;llp}ﬂ Pentand; 2,2'-dilpdiomysliphengid,é-sul f one;
5'-chl oro-2, f@%‘eﬁy oxydlghen I su??one 4, 4' d| hydr oxy g) heeeil et her;
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- above, by r ea§-tci1ﬂﬂ'o-a2,4'-dihydroxydiphenyl sulfone; 4,4'-dihydroxydiphenyl ether; 4,4'-
dihydroxy-3,3'-dichlorodiphenyl ether, and the like.

Other dihydric phenols which are also suitable for use in the

preparatlon of the above polycarbonates are disclosed in U.S. Pat Nos.
2, 999 835;3 038,365 3,334,154; and 4,131,575.

* These aromatic polycarbonates can be manufactured by known
processes, such as, for example and as mentioned above, by reacting a
dihydric phenol with a carbonate precursor, such as phosgene, in accordance
with methods set forth in the above-cited literature and in U.S. Pat. No.
4,123,436, or by transesterification processes such as are disclosed in U.S. Pat.
No. 3,153,008, as well as other processes known to those skilled in the art.

It is also possible to employ two or more different dihydric phenols or
a copolymer of a dihydric phenol with a glycol or with a hydroxy- or acid-
terminated polyester or with a dibasic acid or hydroxy acid in the event a
carbonate copolymer or interpolymer rather than a homopolymer is desired
for use in the preparation of the polycarbonate mixtures of the invention.
Polyarylates and polyester-carbonate resins or their blends can also be

employed. Branched polycarbonates are also useful, such as are described in



di hydric phenol with a carbonate precursor, such as phosgene, in accordance
with nethods set forth in the above-cited literature and in U S. Pat. No.
4,123,436, or by transesterification processes such as are disclosed in

U S. Pat. No. 3,153,008, as well as other processes known to those skilled
in the art. It is also possible to enploy two or nore different

di hydri c phenols or a copolyner of a di hydit@c phenol with a glycol or with
a hydroxy- or acid- term nated polyester 6r with a dibasic acid or hydroxy
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t heir bl ends e enplo ched pol ycarbonat es are al so useful,
such as are dgsffelfgerials may be employed in the practice of this invention to provide 10
US. Pat. No. 4,001, 184. Also, there can be utilized blends of linear

pol ycar bonat etlmmlomalbilcmmbpmtﬁcar bonate. Moreover, blends of any of the

sboue L o1 8 ¢ . B SIRLOHS LB oA GShet ok HAckS
aromat o < bR ol SR ol el | TorMopoRhel aueved o 2

honmopol yner, a honop

2, 2-bi s(4-hy Agipdrbrypheny)ropané Gisphexjolaanh hosgene, cammerciallyy| y
avai |l abl e ungze'g)?ﬁe tradieaygesi )n%tm LEXAN Re ist.erle)d TM from Gener al
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nol ecul ar wei ght "argmati ¢ carbonate polyners having an intrinsic viscosity,
as determ ne ﬁeﬁh’k"rﬁQ—BWm at 25[err] C of fromabout 0.3 to about 1.5

dl /gm preferably ! h%? mblRe®arwb rbonat es

may be ‘branched or&fﬁ%ﬁ%ﬁ‘%ﬁ%ﬁ%&ﬁg?gﬁﬁ% have a weight éag?/gr age

mol ecul ar wei glym#c éﬂmﬂbgiﬁlyﬁ{érQRQVMg antinttingl 0isa0€ity, ms eleteratingdfinom

about 20,000 to about 100,000 as neasured by gel pernpeation c {o&mt ogr aphy.
chloroform at 25° C of from about 0.3 to about 1.5 dl/ gm, preferably fro

m

i about 0.45 to about 1.0 dI/gm. These polycarbonates may be branched or
unbranched and generally will have a weight average molecular weight of
from about 10,000 to about 200,000, preferably from about 20,000 to about
100,000 as measured by gel permeation chromatography.

" The branched polycarbonates may be prepared by adding a branching
agent during polymerization. These branching agents are well known and
may comprise 'polyfuncfional organic compounds containing at least three
functional groups which may be hydroxyl, carboxyl, carboxylic anhydride,
haloformyl and mixtures thereof. Si:;ecific examples include trimellitic acid,
trir.nellitic anhydride, trimellitic trichloride, tris-p-hydroxy phenyl ethane,
isatin-bis-phenol, tris-phenol TC (1,3,5-tris((p-
hydroxyphenyl)isopropyl)benzene),tris-phenol PA (4(4(11-bis(p-
hydroxyphenyl)-ethyl)alpha, alpha-dimethyl benzyl)phenol), 4-chiéroformyl
phthalic anhydride, trimesic acid and benzophenone tetracarboxylic acid.

The branching agent may be added at a level of about 0.05-2.0 weight percent.

Branching agents and procedures for making branched polycarbonates are



The branched pol ycarbonates may be prepared by adding a b’ngsn?%§T e%gutBEEN
during polynerization. These branching agents are well knpwn a H‘g N
conpri se pol yfunctional organic conpounds containing at |east three
functional groups which may be hydroxyl, carboxyl, carboxylic anhydride,

hal of ornyl and mi xtures thereof. Specific exanples include trimellitic
acid, trinellitic anhydride, trimellitic tylchlori de, tris-p-hydroxy phenyl
et hane, isatin-bis-phenol,tris-phenol TC (1,3,5-tris((p-
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percent by V\e‘?‘ght based on the total \i\’/je}itrght %‘ t he conposition. Thetg

;lrjn; lrJ ?vczag i rrpauftt?é E:orrqms_ itmjp;]t aTleenimpt_?Wed\MTQ' ast is mestapRATeRtatlpw glager of 5 to
percent by wei ght. e thernmopl gstic. resin conpositions of
the presegt ilﬁﬂéljﬁsf%‘@@rﬁ;ﬂ%@fgwﬁwﬁerﬁg‘l‘%aw te resimr::, a pol yest er
resin, and coate ol . ol I@%ﬁ'l i%ﬁgé f;ﬁ@é‘ﬁ ave were
observed at pol ycaf%%ﬁge@oﬁér\%&}t@r&gﬁog%@%%t .8 arégl\éa outtﬁ)edc:ual to or
exceed the ¢ 16 Qrorhtie pbliRaionatd Fesinyai olyestei resingfandodoated plwsat e to

pol yester is preferably greater 'than 0.9, nore preferably greater_ than .
fibers. Beneficial impact improvements have were observed at polycarbonate

concentrations that which are about equal to or exceed the concentration of
polyester. The ratio of polycarbonate to polyester is preferably greater than
0.9, more preferably greater thaiﬁ;i;o, and even more preferablsr éreater than -
12 - | | )

Preferably the thermoplastic resin composition comprises an aromatic
polycarbonate resin present at a level of from 35 to 85 percent by weight
based on the total weight of the material, and a polyester resin present at a
level of from 5 to 45 'percent by weight based on the total weight of the
thermoplastic resin compbsition.

The thermdplastic resin composition may optionally contain impact
modifiers such as a rubbery impact modifier. Suitable modifiers include core-
shell polymers built up from a rubber-like core on which one or more shells
have been grafted. The core typically consists substantially of an acrylate
rubber or a butadiene rubber. One or more shells typically are grafted on the
core. The shell preferably comprises a vinylaromatic compound and/or a

vinylcyanide and/or an alkyl(meth)acrylate. The core and/or the shell(s)
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1.0, and even nore preferably greater than 1.2. Preferably the

t hernopl astic resin conposition conprises an aromati c pol ycarbonate resin
present at a level of from35 to 85 percent by wei ght based on the total
wei ght of the material, and a polyester resin present at a level of fromb5
to 45 percent by wei ght based on the total weight of the thernoplastic
resin composition: - The thernopl asti #2resin conposition may
optionally contain inpact nodifiers such as a rubbery inpact nodifier.

Suitable nodifjers include cofe- . sh - Rui il
rubber-1ike ¢ %“S?F’W’rsﬂmb%é Cﬂﬂi‘ﬁgds‘ﬂgﬁ%%‘a?ﬁ’;’é@j@é&r#gﬁé ?gbd% linking | o
typically congj td bert TheSeY/ altryﬁl 15 4B Asudlly préparadigne
rubber. One o?é&n%r%‘gazﬁgﬁgﬁﬁ%ﬁfﬁare graf ede on theu c}:)?e. The shel |
preferably cogaverslasagesvi nyl aromatic conpound and/or a vinylcyanide and/ or

an al kyl (neth)acrylate. The core and/or the shell(s) o
12 often conpri seOhefinroniainingsapplyznenssush as eafiagrlatesand glefin diene

-1i nki t d/ fid e ThM | e, |1
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nodifiers in e present conpositrons. An-“exanple of an olefin acrylate
copol ymer i npaghiyldtefiate %[Eél?nwrhyhﬂﬂbleétdmlmﬁbm@bidmb?ﬁeﬂ&waﬁ)thdnl e
from Uni on Carbide as DPD-6169. O her higher ol efin nononers _can b

enpl oyed as chighey otefin monomerk gan be emploped as sopalymess W%@W}P@Wga%

- but yl | ate. Th lefin di I | .k im th t
And. gener al | yRarEATIHIEPRORYISHS BT LAY BRI TE pletin iS85 Mhpalydfs @'
t er pol ymers. Epé%gh%{ogg} ﬁﬁ‘sﬁeé E?Ea{qﬂlg)séggltgl ﬁzinMﬂé_ q;m,p@glﬂgﬁgl ymers with

al pha ol efins™are al'so osi tions. _

Styr ene- cont apf eﬁ@kliéﬁé?ﬁarﬁﬂ of tapobyanerse Polpolefinsstichasipblyetisylehaanpl es

of such pol yngr smgre acryl oni t?i | e- nggi ene-og%(;/rene t(ABS')’ -
polyethylene copolymers with alpha olefins are also of use in these

compositions.

Styrene-containing polymers can also be used as impact modifiers.
Examples of such polymers are acrylonitrile-butadiene-styrene (ABS),
acrilonitrilé-‘bﬁt'adiene-alpha-met_hylstyrene, styrene-butadiene, styrene
butadiene styrene (SBS), styrene ethylene butylene styrene (SEBS),
methacrylate-butadiene-styrene (MBS), and other high impact styrene-
containing polymers.

In the thermoplastic compositions which contain a polyester and a
polycarbonate resin, it is preferable to use a stabilizer material. Typically,
such stabilizers are used at a level of 0.01-10 weight percent and preferébly at
a level of from 0.05-2 weight percent. The preferred stabilizers include an
effective amount of an acidic phosphate salt; an acid, alkyl, aryl or mixed
phosphite having at least one hydrogen or alkyl group; a Group IB or Group
IIB metal phosphate salt; a phosphorous oxo acid, a metal acid pyrophosphate .
or a mixture thereof. The suitability, of a particular compound for use as a

stabilizer and the determination of how much is to be used as a stabilizer may



acrylonitril e-butadi ene-al pha-net hyl styrene, styrene-butadi ene, styrene

but adi ene styrene (SBS), styrene ethylene butylene styrene (SEBS),

met hacryl at e- but adi ene-styrene (MBS), and ot her high inmpact styrene-
cont ai ni ng pol yners. In the thernoplastic conmpositions which contain
a polyester and a pol ycarbonate resin, it is preferable to use a stabilizer
material . Typically, such stabilizers are #3ed at a |evel of 0.01-10 wei ght
percent and preferably at a level of from0.05-2 meight percent. The

Cart; an aci oo oy deipnifiR Y pRpafithls fuRERUES o pdbert CompRRRREREC
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oxo acid, pyr ophosphate or a m xture thereof. THe suitability,
of a paftlCU|aéteﬁﬁiﬁiﬁgrtﬂeéff&ﬂmmkm&swyldrlmstainillt)herdtﬁkmnalmdn of
how much is to be used as a stabilizer

13 be readi |iptct¢méymtaneﬂh®9c1§lcépb@ nk@t%sa#%meépdim dibygragesny
conponent, the pol car bonat e a e filler.w ticul ar
conpound and eeriTh ‘PHE‘CGH ?‘a H&*lwygg$gvm%ﬁ8%5%’@°§%{n ity or
the formatio KR an T ﬁﬂ&’;ﬂh bé of HiClorafi1godi um
di hydr ogen phnhog ﬁg&ﬁ;ﬁ& 0 ZI nc os at e, " potassi u ydrogen phosphat e,
cal ci um hydrogen pRegphape aOR2t he i ke The phosphl tes may be of the
f or mul a: R[err]O%jO?[err] OR[err] where Rerr],

I

Rlerr] and Rlerr] are i endently sel ected fromthe group consisting of
hydr ogen, al kyl and ary th the proviso that at | east one of Rerr], R2

Goup 118 metal S | HeeEBLAR AR RbarRIAREPeRaTID: sifact it R UL | ice. The

Bglo; Bﬂg; O P88 ShfitritPof HydredenPARIPARY BHA Bith the BRAARS Bid: Gt ?&sgone of R1,

R2 and R3 is hydrogen or alkyl.
The phosphate salts of a Group IB or Group IIB metals include zinc

phosphate, copper phosphate and the like. The phosphorous oxo acids
include phosphorous acid, phosphoric acid, polyphosphoric acid or ‘.
hypophosphorous acid. | |

The polyacid pyrophosphates of the formula:

szHyPnOBn;i-l

wherein Misa metal, x is a number ranging from1to12and y isa
number ranging1to 12, nisa number from 2 to 10, z is a number from 1 to 5
and the sum of (xz) + y is equal ton +2,

These compounds include NasHP207; K2HaP207; KNaH2P207 and
NazHP,O7. The particle size of the polyacid pyrophosphate should be less
than 75 microns, preferably less than 50 microns and most preferably less

-

than 20 microns.
The composition of this invention finds utility in preparing or forming

articles by injection molding, extrusion, compression molding or blow



hypophosphor ous aci d. The pol yaci d pyrophosphates of the formul a:
Merr]Herr]Plerr](err] wherein Mis a netal, x is a nunber ranging
from1l to 12 and y is a nunber ranging 1 to 12, n is a nunmber from2 to 10,
z is a nunber from1l to 5 and the sumof (xz) +y is equal to n + 2.

These conpounds include Na[err]HP[err]Jerr]; Klerr]Herr]Plerr](err];
KNaH err]P[err]Jerr] and Na[err]Herr]P[eff]derr]. The particle size of
t he pol yaci d pyrophosphate should be | ess ?%an 75 mcrons, preferably |ess

than 50 microns and mpst preferaply | ess than 20 m crons. The

conposi ti on oholding wherei ﬂ'@@fﬁ%i‘a&? i‘!“i—'rﬁsq%rﬁtb?%éh}’r?d“@royﬁ% Hheg
articles by injection nmoldin rusi on, conpression nolding or blow
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i brous gl ass so described herein. Examples

Exanpl es The fol |l ow ng exanples il I'ux's trlaf e the present invention, but
are not meant to UEhé folldwingaxaniples filustratethe presemtfinvention, teitlayeaot bl ends

constituting pol ycarbonate and pol yester_ and_glass fiber reinforcenents
wer e prepar edmigniniel be linitatigns 1o the:scopgithereof. ustrating t he present
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experi ment al p%?%;%?ggﬁ]&}ltg%&%g%ﬁar gyr@?%}tr pol ';!Er andp\l/%:]iGOUS chopped
strand gl ass fiiRgatingRhe pigdent oremtionderployed the additidn ef apblyalefirew

- extruder at 100 rpm and Stock tenperature of approximtely 25Q[err] C to
265[err] C. |cyated fiberglassindyresulted in adilled chhavingigaoved Apagb[ er r ]

F. nelt tenperature and nold t
w strengtﬁ an tougLnessec n%g[eartg pvx\'%au%tg%osin':g“other glass fiber

reinforcements. The experimental blends containing polycarbonate, polyester

and various chopped strand glass fibers were melt compounded in a 2.5 inch
single screw extruder at 100 rpm and stock temperature of approximately
2500 C. to 265° C. Injection molding of test specimens was completed at 500° F.
melt temperature and mold temperature was 150° F.

Mechanical properties were measured using ASTM tests D256 (Izod),
D638 (Tensile strength and elongation), D790 (Flexural strength and
modulus), D3763 (biaxial or instrumented impact). Tables1, 2,3 and 4 show
formulations of properties of non-bonding glass fiber containing blends and
bonding glass blends. The blends of the present invention exhibited

. improved impact strengths compared to blends using other reinforcing fibers.
Improvemenﬁ were seen in either notched Izod, unnotched Izod, biaxial
impact tests and/or elongation.

Tables 1 and 2 show blends of BPA polycarbonate and polybutylene
terephthalate in various ratios with either 15 or 30 weight percent fiber glass.
The glasses utilized in examples are commercial products of Owens-Corning
Co. and have the OC designations set forth. A non-bonding glass
(OC415A14C), coated with a polyolefin is compared to a standard glass fiber



Mechani cal properties were neasured using ASTMtests D256 (1zod), D638
(Tensile strength and el ongation), D790 (Fl exural strength and nodul us),
'‘D3763 (biaxial or instrunented inpact). Tables 1, 2,3 and 4 show
formul ati ons of properties of non-bonding glass fiber containing blends and
bondi ng gl ass bl ends. The bl ends of the present invention exhibited

i nproved inpact strengths conpared to bIenf usi ng ‘ot her reinforcing
fibers. Inprovenents were seen in either notched |zod, unnotched |zod,

bi axi al i npact tests and/or el ongati on. Tabl es |1 d 2 show bl ends

of BPA pol ycardatimgtwsedrfo lmnbmﬂéndmmlﬁ%t@qw tf&us ratios with
either 15 or 30 _w erc nt fi c{ ass.. Jhe gl-agses uti
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15 coating % opghéfﬁﬁarehﬁaﬁtles afTalsle1yshioty better biaxiabithpadtairel
( OCF183F140Q) Ich is coated with a m xture of a phenoxy resin with an
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Tabl es 1: Exa e he inproved inpact is

s 1, 2,3 conpared to Exanpl es A-
nmost happiar ent'gﬁlek %Wﬁxagipiesl :Zl)édnnqzaxédmnguammAﬁB t Bhexboprovasl mp@@nt by
wei ght gl ass but their is sti e i oved | ct at erc
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11 percent in
filled as observed from a comparison of Table 1, Examples 4-5, with Table 2,

Examples H-1.
Table 3 shows use of the non-bondmg fiber at 11 percent in

polycarbonate rich polybutylene terephthalate blend. This example uses a
blend of a high viscosity polybutylene terephthatlate, Valox® 315, with a low
viscésity polybutylene terephthalate, 195 resin. It also compares a 14 micron
diameter bonding glass (OC183F14C) and an 11 micron bonding glass with
the same bonding coating (OC183F11C) to the 14 micron diameter non-
bonding glass. Biaxial impact and unnotched Izod is improved with the non-
bonding glass as illustrated in Table 3, Example 3 vs J and K.

As is clear from the above examples, the compositions of the present
invention éxhibit improved properties over numerous other conventional
fibers having various sizing agents thereon.

Table 4 shows the effect of various rubbery impact modifiers in glass
filled PC-PBT blends. As can be seen in comparing the examples of the
invention 7-10 to control experiments L-O use of the non bonding glass

(OC415A14C) gives improved Izod and biaxial impact and tensile elongation



pol ycarbonate rich pol ybutyl ene terephthal ate bl end. This exanple uses a

bl end of a high viscosity pol ybutyl ene terephthatl ate, Val ox 315, with a

I ow viscosity pol ybutyl ene terephthal ate, 195 resin. tt also conpares a 14
m cron di aneter bondi ng glass (0Cl83F14C) and an 11 m cron bondi ng gl ass

wi th the sane bonding coating (OC183F11C) to the 14 m cron di aneter non-
bondi ng gl ass. Biaxial inpact and unnotched6l zod is i nproved with the non-
bondi ng glass as illustrated in Table 3, Exarrple 3 vs J and K As is

clear fromthe QVE ex béfS% tion
exhibit i rrpro @%P‘iﬂ‘f?d@ﬁggi oveéﬁ%ungfgﬁé %ﬁssc(onventf:?%ﬁge%eggygphaw ng
various si zi nm&@gﬁfésﬁapéﬁ?ﬁc,hl h rubbé: &tABS'QBIKG—TABS erf YOlelnvarl ous

rubbery inpact no iers in“gl as filled PC- PBT bl ends. As can be seen in

conpari ng t herebberm(LEDRE) mh:embma!ma mttvﬁmlqmbmdmgcgla@@@es even bettero use
of the non bonding Iass ( % ves i nproved | zod and bi axi al i npact
and tensile elmpgek use o theg S 16

vs bl ends using the sane | evel of bondl ng gl ass (OC183F14C). The use of
MBS, core shell acrylic, high rubber graft ABS (HRG ABS) or polyolefin
rubber (LLDPE) in conbination with the non bonding glass gives even better
i npact than use of the glass by itself.



17 ° Table 1: PC PBT Blends with Non Bondi ng d ass

-1 -2 -3 A B -4 -5 PC105
62. 75 50 41.5 33 20. 25 51.5 34 PBT315
21.25 34 42.5 51 63.75 17.5 35 OC415A14C
15 ' 15 15 - 15 15 30 30 H3PO3
0. 08 0.08 . 0.08 0.08 0.0817 0.08 0. 08 PC/ car bon
1.0 1.0 1.0 1.0 1.0 - 1.0 1.0 bl ack (80/20)
- PC/ PBT t3/1 1.5/ 1 /1 3/3 1/ 3 3/1
1/1 Biaxial LCJ ~. 24. 4
20.9 0.3 TR %Cgéﬂg aﬁi@:&yﬁm&&g@?@ 17.6 Un | zod
23 - 26 21 17 215 3 13 B 10 N4zod _g
2.6 1. = T 0 3 Z GEX 30 { RpSi )
cms 9. 50 41.5 39 2025 % STS 34 :
596 55 BT315 002 %E 34 613 425 9GP 63988 Hhex Stis (Kpsi)
15.1 14.06415A14&4 . 4 ¥4.2  1514. 715 1%50 1514. 730Ten SYor (Kpsi)
7.9 6.%3P03 7.6 .09 008.9 008 8098 0.038. 8 Mo0sng %.08
5 7 PClcarbon 6 3.0 105 10 210 102  |lZod = 1.0
ft-1bs/in. Tybinek(80 @D.S.IJ_Q._D.&I.S__;. _____ e e e e e e e
. PCIPBLT e 1.5/1 1 33 3 31 11
Biaxial Impact (total energy) fi-Ibs
: 24.4 20.9 9.3 38 2.5 19.5 17.6
Un Izod , 23 26 21 17 15 13 10
N Izod 2.6 1.8 14 1.1 1.0 3.3 24
Flex Mod (Kpsi) 596 555 552 552 613 900 938
Flex Str (Kpsi) 15.1 14.7 144 14.2 14.7 15.0 14.7
Ten Str (Kpsi) 7.9 6.9 7.6 7.9 7.9 8.9 8.8
Elong % 5 7 6 5 5 2 2

-Izod = ft-1bs/in. Type I tensile bars



18 °  Table 2:. PC PBT Bl ends with Bonding d ass (control experinments)

C D E F G " H | PCL05
62. 75 50 41.5 33 20.25° 51.5 34 PBT315
21. 25 34 42.5 51 63. 75 17.5 35 'OC183F14C
15 15 - 15 15 15 - 30 30 H3PO3
0.08 0.08 0.08 0.08 0.08 18 0.08 ~ 0.08 PC/ carbon
1.0 1.0 1.0 1.0 1.0 ° 1.0 1.0 bl ack (80/20)
PC/ PBT 3/1 1.5/1 1/1 3/3 1/ 3 3/1
1/1 Biaxial ‘i‘zm}QCtPC(I‘lﬁtﬁLndWﬁf Bhvding Gladsipontrol experiments) 15.1
10.9 4.4 2. 17.0 14.5 Un |zod 16
16 15 15 13 c i) E 12 NFlzod G H 1 1.7
1.6 1.3 pcros 1.1 0.9:275 200 41.51. 8 33F ex Mm$ (Kpss) 34 . 530
513 540 pBT31516 5162125 &30 42.5847 Al ex HXBKpslds 35 18. 3
18.9 18. 0OCI83E1ACT 17. 5 21157 15 21. 915 TenSt¥ ( Kps?
11.1 10. 8H3PO3 11.2 11. Q.08 01087 00814 2008 10,08, [ %(?’ﬁg % 008
5 5 PC/carbon%l 4 19 I L0 3 10 3L0 ;040 £t 2fps/in.
Type | tensi Lgé%gg """ 31 150 in 33 13 3wl

Biaxial Impact (total energy) ft-lbs

15.1 109 44 35 238 17.0 14.5

Un Izod 16 16 15 15 13 12 12

N Izod : 1.7 1.6 1.3 1.1 0.9 2.0 1.8

Flex Mod (Kpsi) 530 513 540 516 516 850 847

Flex Str (Kpsi) 18.3 18.9 180 177 17.6 21.7 21.9

Ten Str (Kpsi) 111 10.8 11.2 11.1 111 144 - 147

Elong % 5 5 5 4 5 3 3

Izod = ft-Ibs/in. Type I tensile bars.
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Elong %

Tabl e 3: 11% G~ PC- PBT Bl ends -J
-K 6 PCl41 60 60
60 PBT315 18.6 18.6 18.6
PBT 195 8. 38 8. 38 8. 38
OC183F14C 11 - -
OC183Fl I C - 1911 -
OC415A14C - - 11 H3PO3
0. 08 0. 08 ' 0. 08 PC/ carbon 1.0
1.0 Table 3: u%éFQchiBElfdienﬁsBO/ 20) PC PBT 2.2 '
2.2 . Bi axi al Inpact (total energy) ft-IDbs
6.4 3. 9 -J -R0.4 Un lzod 6 16
15 PCl41 25 N | zend 6 1.4 60 1.4
1.4 Flex ModpEmépsi) A8.6 186 507 18.6 492
Fl ex Str (KpsPBT 195 17.3 838 8338, 4 8.38 15.2 Ten
Str (Kpsi)  OCI8FHG. 0 ) 11.- - 6.8 Elong %
5 00183FHC 5 - 11' All bl ends;al so had 0.2
parts hi nder e %@ | rgandy, 1076, aryl phgphite | rgapho% 0468 and
t hi oest.er See 4128 1.0 1.0 1.0
_Ela_ds.@Q/&Q)__ — ——— _
PC/PBT - 2.2 22 2.2
Biaxial Impact (total energy) ft-lbs
6.4 39 20.4
Un Izod i6 15 25
N Izod 14 14 14
Flex Mod (Kpsi) 482 507 492
Flex Str (Kpsi) 173 18.4 152
Ten Str (Kpsi) 10.0 113 6.8
5 5 7

All:blends also had 0.2 parts hindered phenol Irganox® 1076, arylphosphite Irgaphos® 168 and
thivester Seenox® 412S



20 ° - Table 4: | npact Modified PC.PBT Blends with Bonding and Non Bondi ng

d ass 7 8 9 L M N
10 O PC105 50 50 50 50 50
50 . 49.2 49.2 PBT315 . 25 .25 25 25
25 25 32.8 32.8 OC415A14C 15 15 15
- - - 15 - - OCI83F14C = - -
15 15 15 - 15 H3PC3 0.08 0.08
0.08 0. 08 0.08 0.08 MZP MZP 1-1076 0.1
‘ib 1 0. Lrable 4: Imp@ct Modified PCYHT Blends witBohding and Nzln(:) Bonding Glass EXL2691
EXL3330 - 10 - - 10 - -
- HRGABS - - 7 - 8 90 L _1QM N- 10 -0
- LLDPE PC105 - 50 - 50 50- 50 - 50 50 - 492 492
3 Biaxial I npeBmi§total2sener @s) ft-2ds 25 285 25 25 328
18 19 OCA415A14C3 15 219 15 13 -Un | zod - 3015 -
39 14 OC183F14¢5 - - 2815 1513 Nfz0d -
6. 1 6. GH3PO3 4 $.08 04083 008 - P08 00% ¢ 008 5 MZP [ d
461 4771-1076 435?0 Ohiar 01 46H ‘”473 0l 587 541
Flex Str EXL2$%h 1.7 5, 1.3 - $.1 T 141 13
16.4 Ten Striag.akd v 2 71@ 0937 0.0 .9.5
8.2 11. Str break 5.7 . 6.1 . 5.8 .- 3 9.6
9.1 6. 2 Biaxial Inkphcttolal @Bigy) 70 T 6 9 3
5 5 ftlbs 10 26 2% | zod2E ft-Uds/ini9Fl ex 13od & Btr. =1Kpsi
EXL2691 is a nethyacryl ate-but adi ene-styrene (I\/BS) core sheII I mpact
modi fier. EXLB8BM is a30 37 39 14 8 13

N Izod 52 6.1 6.6 4.2 43 2.6 26 2.2

Flex Mod 461 477 439 441 467 473 587 541

Flex Str 11.9 11.7 113 143  15.1 14.1 13.1 16.4

Ten Stryield 7.4 7.7 7.2 9.3 10.0 9.5 8.2 11.1

Ten Strbreak 5.7 6.1 538 - 9.6 9.1 6.2 10.6

Elong % 7 6 9 3 5 5 10 4

Izod = fi-lbs/in. Flex mod & Str. = Kpsi

- EXL2691 is a methyacrylate-butadiene-styrene (MBS) core shell nnpact modifier. EXL3330isa
butylacrylate-methacrylate core shell rubber. Both from the Rohm & Haas company. HRGABS is a
high rubber content (>75%) polybutadiene graft styrene-acrylonitrile rubber. LLDPE is 2 linear low
density polyethylene; ethylene-butene copolymer. I-1076 is a hindered phenol antioxidant. H3PO3 is
45% aqueous phosphorous acid. MZP = 0.3% mono zinc phosphate dihydrate



butyl acryl ate-methacryl ate core shell rubber. Both from t hgHBHEET HASSBEEN
company. HRGABS is a high rubber content (>75% polybutadiene qqa:ﬂ_lACED
styrene-acrylonitrile rubber. LLDPE is a linear |ow densi ty—petyethytene,
et hyl ene- but ene copol yner. 1-1076 is a hindered phenol antioxidant. H3PO3
I S 45% aqueous phosphorous acid. MZP = 0.3% nono zi nc phosphate di hydrate
21 CLAIMS W claim 1. A nol ded thernop2hstic resin conposition
consisting of: a) a pol ycarbonate, a-rubbery inpact nodifier, and a

pol yester resin ein, !éﬁ'ﬁ' .ght ratio of polycarbonate to polyester is
greater than or \é\ﬁcﬁ% 6\}% Sai d pol ycarbonate resin being present at a
llevel of from 40 tP&&x&ﬁ{cgﬂéﬁn&sés odi66R ¢ofiprisieg:t ot al wei ght of the

conposition and sai d pol yest is present at a level of from5 to 45
percent by wei ght d:)aqmiyom-bbhatet,andl wei ght of said conposition, said -

rubbery inpact nodifier conprising pethyl acr Ia e- ut adi ene- st rene
acrylblc or graft @P@b’ﬁét%ﬁéﬁmwlﬁﬁsmtheﬁﬁﬁe nasﬁa yes er 1s

non- bondi ng gl as bers of from 10 to 20 percent by

wei ght based &f& '(’395 tﬁtpob‘} ?hggéorrpo& tion, said glass fibers
having been treat taasmvefafrﬁbhssmawpae&em fwéigh®basad

and optionally, egy?%ct Ive am)unt of a stabilizer Selecte frgﬁ@t he group

consi sting ofon tﬁtowlﬁelghpbf)ﬂﬁwmpesihbn,anﬂglasd fibatsdydvingbeen dreatéd ed
phosphite having at |east one hydrogen or alkyl group, a Group IB or Group
|1 B netal ph @asmgag@tsmmm@om B M#X. 3 metal acid

pyrophosphate or xture t h reo The S 1
wherein said pol yi% ?’ﬁ 0%51%2‘%’5‘%??8&‘@%“5% 4’%%1'%%?@{3:3 eaﬂﬁgh
The conposi t 'fbeﬁﬁO%%'th@Zﬁ"ﬁ@fc"ehFb?%élgﬁ%ﬁfé‘a@d eA BmipRBitibr. S bi s phenol A
pol ycar bonat e" T esi

3. The composition of claim 2 wherein said polycarbonate resin is an

aromatic polycarbonate resin.

4. The composition of claim 3 wherein said polycarbonate resin is

bisphenol A polycarbonate resin.

5. The composition of claim 2 wherem said polycarbonate resin is-a

branched polycarbonate.

6. The composition of claim 1 wherein said polyester resin composition

comprises structural units of the following formula:

o 0
[

o Rl O C——Al—C

wherein each R1 is independently a divalent aliphatic, alicyclic or

aromatic hydrocarbon or polyoxyalkylene radical, or mixtures thereof and

each Al is independently a divalent aliphatic, alicyclic or aromatic radical, or

-

mixtures thereof.
7. The composition of claim 1 wherein said polyester is selected from

the group consisting essentially of poly(ethylene terephthalate) ("PET"), and

éoly(1,4-butylene terephthalate), ("PBT"), poly(ethylene naphthanoate)

This Sheet Has Been Replaced
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4. ° The conposition of claim1 wherein said pol ycarbonat ET‘:I&%EETZE@S BEEN

branched pol ycar bonat e. 5. The conposition of claim1l wher digFL
pol'yester resin conposition conprises structural units of the follow ng
formul a: [err] [err] _ ,
-ORerr]-OCCAerr]-C 22

wherein each Rlerr] is in independently a dpval ent al i phatic, alicyclic or
aromati c.hydrocarbon or pol yoxyal kyl ene radical, or mxtures thereof and

fiﬁgcﬁi | 5 RSByt B BN T BB, o

sai t

pol y<2?h§FZnZﬂ%€ e G AL By haBoE 3 butyi o

t er epht hal ate), ( Qﬂlhécompbsiﬁehmflctaimhmdtpmbeﬁate fraﬁhl'is prqsehy(abajtyl ene

napht hanoate), ("PBN') and ol ypro yI ene terepht hal at e f-sr%f)fb and
twqi e

m xt ures t her leyel of frgm 40 P@@ﬁ% tdrased grythe coati ng
agent further com or‘rgglltl%gsan sfaliﬁ] E’)toi rllg IeagesenL &f'%1evel of from 5 to 45 percent by

weight based on the total weight of the composition, said glass fibers being
present at a level of from 10 to 20 pe_réent by weight based on the total weight
of the composition. |

9. The compositioﬁ of claim 1 wherein said coating agent further
comprises a functionalized silane.

10. The composition of claim 9 wherein said functionalized silane is
selected from the group consisting of aminopropyl alkoxy silane, glycidyl
propyl alkoxy silane, (3,4-epoxycyclohexyl)ethyl alkoxy silane,
mercaptopropyl alkoxy silane, aminoethyl aminopropyl alkdxy silane, and
ureido-alkyl alkoxy silanes. - '

11. The composition of claim 9 wherein said coating agent consists of
said polyolefin wax and an amino alkyl alkoxy silane.

12. The composition of claim 1 wherein said coating agent is present in
an amount of from 0.1 to 2.0 weight percent based on the total weight of said
glass fibers. )

13. The composition of claim 1 comprising and effective amount of a
stabilizer selected from the group consisting of an acidic phosphate salt; an
acid, alkyl, aryl or mixed phosphite having at least one hydrogen or alkyl
group; a Group IB or Group IIB metal phosphate salt; a phosphorous oxo
acid, a metal acid pyrophosphate or a mixture thereof. ’

14. The composition of claim 1 comprising a rubbery impact modifier.

This Sheet Has Been Re;ilaced




: ’ HEET HAS BEEN
8. © The conposition of claim7 wherein said functionali zwésssgér}ﬁéﬁ
selected fromthe group consisting of am nopropyl al koxy {silane - glycid

Vil
propyl al koxy sil ane, (3, 4-epoxycyclohexyl)ethyl al koxy silane,. i
mer capt opr opyl al koxy silane, am noethyl am nopropyl al koxy sil ane, and
ur ei do-al kyl al koxy sil anes. 9. The conposition of claim?7 wherein
said coating agent consists of said polyolgsin wax and an am no al kyl
al koxy sil ane. 10. The conposition of claim 1l wherein said coating
agent is present i amount .of f 0. 4. 19 2.0 wejght, percent b d on
the total weight 07?5.-3%35083%%5??9 Béﬁggun ‘il4 whefein said ﬁﬂ)tbeP 1mpa.ctt mo%?ﬁer _
23 15. mén SRR yacPlaflbdiadl [ §éry1i€ 3k Grafd BP@brd t
nodi fi er corrpcrols sgmet ydacryl at e- utaé(?l' en -styrelﬂel, agfél#ic olf graft or
core shel | r ukibber inpact modifidrser s. _
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