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BRIEF SUMMARY

A method for manufacturing a film or sheet comprises deforming a polymeric alloy at
a temperature effective to impart to the deformed alloy a birefringence retardation of

greater than or equal to about 350 nanometers.
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DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENTS

DESCRIPTION OF THE FIGURES

Figure 1 is a schematic representation of a polymeric film or sheet having comets and

veins;

Figure 2 is a photograph showing (a) comets and veins from sample # 2 (b) comet and

vein free sample #4 and (c) comet and vein free sample #5; and

Figure 3 is a graphical representation of the low temperature processability afforded
by polycarbonate- poly(1,4-cyclohexane-dimethanol-1,4-cyclohexanedicarboxylate)
blends.
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about 350 nm
molding is sometimes referred to as over-molding. In one embodiment, a sheet or

film that has first been deformed, may be subsequently annealed at a temperature
effective to impart to the sheet a birefringence retardation of less than or equal to
about 150 nm. In another embodiment, a sheet that has first been annealed may
subsequently be deformed at a temperature effective to impart to the sheet a

birefringence retardation of greater than or equal to about 350 nm.
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polymethylmethacrylate (PMMA), polyurethanes, polyarylsulfones,



( PTT), poly(cycl ohexanedi net hanol - co-et hyl ene gl ycol
terephthalate) ( PETG or PCTGQ, poly(ethylene
waaphtoagdeat e) (PEN), pol y(butyl ene napht hal at epCctRRM0#/013438
pol yi m des, polyacetals, polyacrylics, polycarbonates
(PO, polystyrenes, polyam deim des, polyarylates,
@@bﬁ@fzsimbﬁéses 1R¢ hawlfides] e%oliy%ﬁylaschlondes polysulfones,

poI nmet h%agm?t hacry ate (PMMA), polyurethanes,
éwamgm | pelyéairatlugropthykpes/ prgsgb@kﬂ@rrwma@nhe@mmmetones

A(}e reﬁx%%%ﬁygﬁllﬂf %ﬁr'ésgaﬁ‘ﬁﬁ’ c}f@gf‘%@i :o%]eghesqﬁ(e &Mebmbinations
cmﬁbﬁtmg aﬁlkhsmhs@fmélfmgamgmlwﬁéﬁm&ﬁ& ones, polyether

etherketones pol yaryl ene ethers, |iquid crystalllne
BE or the |ike, or conbi_nat i ons conpri sing
Felyesiers, sigh 126 Pk erichepraprising theccopelyimes of V- r—

49 w&;&@gﬁa ¥ AR M0 ALATRA e o
aBfitnblte q]neut 99tmﬂ>le4pﬁyaitoéthylmcglyml Haitire copdlynsd?odénoled as
P@&ﬁﬁ t 99 t4'?i>P g@%ggrt&ﬁglg %ﬁggg%ﬁlylgq%lél Oe3n(§ }nole ratio of trans
tol cﬂ: i%b!ﬁlef%h%‘@”ﬁé"u%‘& Rl aﬁ@@’prﬂ)ﬁ'@ﬁo 7&:&1&, 'a%pbieai»tfm is

of trans to’cis I soners, be use
E&ST ARNRGIGI Copalyestdrabi4s” thlcls is Emmwﬁﬁmthe Eastman

ester 5445T ichis ble fromthe
C%‘E‘lcﬁg COBREN -cal hi’%‘%%gﬁvafm st SOc aKBOWAL &S ( SPRObyester-
pEIHENBoRTes) eﬁxﬁ?ralsd)@eYﬁs%ﬁbﬁﬁ ﬁ{eei))lyﬁf’e?@) alli¥. alA3Rorphous
be used in the polyneric alloys. Anbrphous pdlyam I?

pelyamides swlog%ﬂ?mgamdrmmemlalyy avmlablakﬂr@nfnmsae@hmaals may

ol BE WS By Bty RieF® o oS larbe SRR b By tGisy wsed
1sbi El@ﬁ!d EaPisifg AGopolyARe by NBY m@ie Bkl €loRXafi& Bimethanol, 1 to
| ohexane dinethanol, 1 to 100 nole percent

1 Israseant tereptithnligagidiandd tod@0rmeele pprseridpephthalic acid.
[ sopht halic acid. Preferred polyneric alloys are

PSS PIE Al e PP G R T FSRP R PG TR PC-RCT,

P@@CPKF,GPCHE’[Q P@@Dﬁmmm PCUB-PEG] PARPRIE.PCTG, PC-PCTG-

I t I dth like. A
Pg?b%/ f %ae > eE pgﬁ@%léc{q, gp%iyphengf]lene ether I;ol}(?styrene and the
liko! ycar bonat e- cycl oal i phati c pol yester blend. As

A preferred polymeric blend is a polycarbonate-cycloaliphatic polyester blend. As
used herein, the terms “polycarbonate”, “polycarbonate composition”, and
“composition comprising aromatic carbonate chain units” includes compositions

having structural units of the formula (I):

R'—0 " 0—()

in which greater than or equal to about 60 percent of the total number of R} groups are

aromatic organic radicals and the balance thereof are aliphatic, alicyclic, or aromatic
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disulﬁde, or dichloromethane, which contains the dihydroxy compound. A phase

transfer agent is generally used to facilitate the reaction. Molecular weight regulators
may be added either singly or in admixture to the reactant mixture. Branching agents,

described forthwith may also be added singly or in admixture.

Polycarbonates can be produced by the interfacial reaction of dihydroxy compounds
in which only one atom separates A' and A% As used herein, the term “dihydroxy
compound” includes, for example, bisphenol compounds having general formula (III)

as follows:

®Y, R®Y,
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methylphenyl)propane, 1,1-bis(4-hydroxy-t-butylphenyl)propane, 2,2-bis(4-hydroxy-
3-bromophenyl)propane, and the like; bis(hydroxyaryl)cycloalkane series such as,
1,1-bis(4-hydroxyphenyl)cyclopentane, 1,1-bis(4-hydroxypheﬁyl)cyclohexane, -and
the like; and the like, as well as combinations comprising at least one of theforegoing

bisphenol compounds.

Other bisphenol compounds that may be represented by formula (III) include those
where X is -O-, -S-, -SO- or —SO;-. Some examples of such bisphenol compounds are
bis(hydroxyaryl)ethers such as 4,4'-dihydroxy diphenylether, 4,4'-dihydroxy-3,3'-
dimethylphenyl ether, and the like; bisthydroxy diaryl)sulfides, such as 4,4'-dihydroxy
diphenyl sulfide, 4,4'-dihydroxy-3,3'-dimethyl diphenyl sulfide, and the like;
bis(hydroxy diaryl) sulfoxides, such as, 4,4'-dihydroxy diphenyl sulfoxides, 4,4'-
dihydroxy-3,3'-dimethyl diphenyl sulfoxides, and the like; bis(thydroxy
diaryl)sulfones, such as 4,4'-dihydroxy diphenyl sulfone, 4,4'-dihydroxy-3,3'-dimethyl
diphenyl sulfone, and the like; and the like, as well as combinations comprising at

least one of the foregoing bisphenol compounds.
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4, 4" - drhydr oxy- 3, di met hyl di phenyl sulfide, and the

l'ike; bls(hydroxy di aryl) sul foxi des, such as,

whefkin qlfh%@rlﬁlﬁgeﬂ lafJpe BYlih?&ijoEé}Bbﬁjgl% hathng 1 to 10 carbon atoms or
di hydr oxy- 3, 3"-di net hyl di phenyl ufr ox! des

alhialogen bu@@lhy@ﬁ by@rocab@n gioppLh ﬁSoin@d}le 1000 4 4. When n 1s at least

2 Rymagiogyht S5Ye 5 St HADIGH ffesghenglporppainds fipt may be

répR€schicll By Ao ebrinli®n (V)X Bre rBSor¥iabl, satsstieRePteiaddiciN €ompounds such
conprising at |east one of the for egoi ng bi sphenol

ag ripeihiliresorzin\3-ethpliraogas 5-FropylUssonin, GtugBresoxcins r3-t-butyl

h th
R IRoRBLEA AR STy Mok 2o S WhuloPet dfensing 3346
tdtfabr(frﬂd ragbidir, \Eﬁld (tlEé‘ ])ﬂfe (c¥Bol{ Mdroydifs®d, BubsBtutéd hidroquinones,
hal ogen at om of dr ocar bon gqooup having 1 to 10

secly BHA-methiks hzs«iroqlamﬁlaff,o’géﬁhyg pdionpinese) IrpEnmyd dwdeaquinone, 3-

u val r t
oot /il o, W B 2.y
hpdegtiaond, ;3 vetetramethiyhhydmeyuinene, rkﬁ),ﬁgﬁs‘etrh&d)ukm Hyldeoquinone,
fo | a re yesor substl ed .resorcinol
2oty G efrodulrons n?;#ﬁﬁ tepraigig by Sq‘é{l?ﬂ% and the like; and
tHee§1&r ‘&b Qvell%spéo?tﬂ)ihatfcﬁﬁ Q:Bﬁipﬁsmﬁ 2 Wakt oﬁee §f3flﬁ' f‘(‘)refgomg bisphenol
butyl  resorcin, 3-phenyl “resorcin, 3-

cm@p@mmbn 2,3,4, 6- tetrafloro resorcin, 2 3 4, 6-
tetrabronD resorcin, and the |ike; catechol,

£¥) e1no uéorﬁ%rc])%ndss lsijc%t allst E,&,eg', I}y_d {e?r%ﬂgfcﬂgge, 35, 3', 3’- tetramethyl-1, 1'-
spirobi-[IH-indene]-6, 6'- diol represented by the following formula (VI) may also be

used.
CH; CHj;

HO

CH;  CHs VD)

The preferred bisphenol compound is bisphenol A.



such as 3-nethyl hydroqui none, 3-ethyl hydroqui none,
3-propyl hydroqui none, 3- butyl hydroqui none,

WwQ@-2004098865 hydr oqui none, 3-phenyl hydroqui nonePCBAS2IUWI013438
hydr oqui none, 2, 3,5, 6-tetranethyl hydroqui none,
2,3,5,6-tetra-t-butyl hydroqui none,

T8pitab chrbofite apre@irorh VidElade! ithe li:&rboﬂﬁﬁ hblides! €6 carbonyl
hydr o d the like; and the like, as well as

zgklqug%;)a@glgm@mbbrami@%él& bighalofermates, faseagmpleghe bis-

C P
. | ; | .
W TARR, of, SRVBRY BhGiol b R GhptieAGP A A o8 Sart e ke,
a?qb :tl’lidi’ﬁis-hb]lofbrhmth;a nﬁh%;lﬁ:olsﬁs'uch d:s et[hy{)eﬁe @B&egﬁtﬁﬂna_%bpgﬂgﬁ gngc)ol; and
al so be used.
5 RS (DRI VRich P QIRERE. catboBien kIl Giagoute, and

oM e, 16, 12RO ORI UEROU A i

isherrbatyd chibrde.exanpl e carbonyl chlori de (phosgene),

and carbonyl brom de; the bis-hal oformates, for

exanpl e t. bi s- . hal of orjmat es of .di hydri ¢ phenol s such
1G5 R b O el P RN ithe o e Pob itz of two
Phiord Rt wityRRic PhefdlY 6Ph TopdI§heR 8f £ UMYIRRPhIANGR a glycol
OandTneopentylsgﬁﬁg%F; and ?Ee9dfaryl.?§ibqﬁhtesh su%ﬁyco
ongvith pHuieyoxye aorbasiditesmindit¢d polykster ar Wothan elibasimd acid or with a

di h 1) . bgnhate. .Th f bonat
hihoaf gk b i Hposiels AlRERLY feCiieRbn cAoRag, Gopymer rather
tahl a0 dri6polyrher i§ dadied oGSl dhetMlyeHRIRAlPRAICHRIANBARSboUt
resultmgfromtheéol nerization of two or nore
i

2 do pbaut dfcaghons: dfinse aliphagie dipcichissloderanedipicacid.
di hydric phenol with a glycol or with a hydroxy- or
= ! : : : o
BR8cled SOTLARLEL-PRIRE! o ) B A OF BBk oot
atdha trascied gpotyaitmnatee  The brameked palybaibondtbamag be prepared by
nopol yner.is desiyed for, use. GEne%ﬁlly, us%IuI
anlgfﬁp%rﬁa gncying - agrot @gaﬁgg{nerlzatlon. es€¢ branching agents may

comprise polyfunctional organic compounds containing at least three functional

groups, which may be hydroxyl, carboxyl, carboxylic anhydride, haloformyl, and
combinations comprising at least one of the foregoing branching agents. Specific,
examples include trimellitic acid, trimellitic 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(1,1-bis(p-hydroxyphenyl)-
ethyl) a,a-dimethyl benzyl)phenol), 4-chloroformyl phthalic anhydride, trimesic acid,
benzophenone tetracarboxylic acid, and the like, as well as combinations comprising
at least one of the foregoing branching agents. The branching agents may be added at

a level of about 0.05 to about 2.0 wt%, based upon the total weight of the substrate.

In one embodiment, the polycarbonate may be produced by a melt polycondensation
reaction between a dihydroxy compound and a carbonic acid diester. Examples of the
carbonic acid diesters that may be utilized to produce the polycarbonates are diphenyl

carbonate, bis(2,4-dichlorophenyl)carbonate, bis(2,4,6-trichlorophenyl) carbonate,

9



2 to about 40 carbons. A preferred aliphatic diacid is

dodecanedi oi ¢ acid. Branched pol ycarbonates are al so
wagedsuoogseas wel | as bl ends of |inear pol ycar boraraS2@mdi3438

a branched pol ycarbonate. The branched pol ycarbonates

may be prepared by adding a branching agent during

bm@i-wpafopmiylp Rarbbhi&s © bk RiFphenyay RAFRNARY diteBAPEdBshate, m-

functional organic compounds contai ni hg at” | east

Cfeﬁ}’% earboppate.i GRaph Sdrm?@atwlﬂﬁlmﬁwlb @atb?datexgliethyl carbonate,
s B AR N LRI g, e

c&nbmaﬁbmgccﬁgpﬂiﬁusg abpast cﬁneCof ﬂﬁxﬁi’@oﬁﬁg ta1bbnE&cid diesters. The
trinme]Jlitic acid, trinellitic anhydrlde trinmellitic

Prefersel rbemic agid fiester isdjpheny) cahendfe. et hane,
i satin-bis-phenol, tris-phenol TC (1, 3,5-tris((p-

P%%f% ?Y?ﬁg{ﬁ?zﬂgk a{;ﬁé%b%gﬁlgf%&}x% Rf {lse%owglg)%ha ﬁé‘, gbout 500 to

abxamzlyﬂ)()()(ﬁ()ihgia)ns/rﬂele r(gbn(dé))r Withip hthisadahge, dn fis/désmdbl.e to have a
nt rbme& C aci benzo one tgﬁlgacar boxyl ic acid

<% PieEee qeolser ‘gglg it B9 < GABR, Biahgut L0, pagierably
gRARr @ﬁantdi‘%qﬁﬂrtg 9961[’(% ﬁ{&ev 811@9?)? refél;glgy %g@a@é}% o or. equal

agents may ded at out
tOZathml 0,000 gémleu pdsp detsfrableusah nvaibghavepdget melesulb)nstVélghEOf less

ﬂﬁ{’ ogneﬁg g’f)m A B’f lyalr oo g%ﬁr rsm be %8 000, more
pﬁféﬁﬂ?’%’s‘ﬁ tha G4l RRodt 6733(') 18.Gind n%s?g e?érably less than or

es of the carbonic aci di esters th

equa] I“P eantt3s, PPO @lmelet hﬂlmmﬂyb@rds’@meaolamdaldwpﬂghmsl measured

w8 B Gl S AL B AR 2903 moteular weght i
abt 44,008 8AboleCT/ USZOO4/ 013438 bi s(2-cyanophenyl) :
. carbonate, bis(o-nitrophenyl) carbonate, di tol yl

al b]& P cresyl carbonate, dinaphthyl carbonate,
Csleg q}ﬂﬂ% RY YFStErérSBE‘ﬂ%}? for uie dn i plumpidnalleys arejthese, yhich are
IRIRGTRE Sy (gdtﬁgf Mﬁnsﬁﬁfeﬁgn %xg)ﬁ%\g'dc%&{tﬂé}%ﬁ#p %Iﬂétg%gﬂéet%istance,“

and the |k i nations co
arldedosw oater @bsarpior. orlegoiaby gendpally desiedbie dhaesthersclohliphatic

eferr carbonic acid diester is,.diphenyl _ carbonate.
eesFeg agﬂay E br SRR §§§ uio ¢ Y\PQ%’FW bogatet fgsins.
C?élbéﬂf;ﬂlﬁﬁ@ ﬁ@f(y%stbl% é@%b‘ﬁerﬁ%gp arel aétx&x?@f AR with a dibasic

grans/ nol e WtHin this range,
acelda or d@lmaélvco \deola usafulninghe areparagion b Itk:cyc:kralmhatg:hpolyester

regns Hof s€ rast anhlgfl qu%"%' opgceﬁbﬁffns afeogtcr)alggtr glfla?rrl aBranched or

cycloaliphatic, preferably straight chain or branched alkane diols, and may contain

from 2 to 12 carbon atoms.

Suitable examples include ethylene glycol, propylene glycol, ie., 1,2- and 1,3-
propylene glycol; butane diol, i.e., 1,3- and 1,4-butane diol; diethylene glycol, 2,2-
dimethyl-1,3-propane diol, 2-ethyl, 2-methyl, 1,3-propane diol, 1,3- and 1,5-pentane
diol, dipropylene glycol, 2-methyl-1,5-pentane diol, 1,6-hexane diol, 1,4- cyclohexane
dimethanol and particularly its cis- and trans-isomers, triethylene glycol, 1,10-decane

diol, and mixtures of any of the foregoing. Particularly preferred is dimethanol
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greater than or equal to about 5,000 g/nole, and nore

preferably greater than or equal to about 10, 000
wql2oml0ess6dl so desirable is a nunber average noPETMISA04/013438

wei ght of less than or equal to about 200, 000,

preferably | ess than or equal to about 100, 000, nore
bivyeloe béxahe, dlﬁféﬁlahbﬁﬂe@dlme@U@}cldempﬁﬂwulcﬁ%ﬂ&&rﬁéﬂ%cﬁuvalents

and nost preferably |less than or equal to about 35

tirgerfpmdopasticutardy Adneystobgyancadimetismet o # chemisat equjvalents. If
u t
1@?}%‘1’(&%%@% g nq&hrm 023%1 ?&grye;\g&%h ?é q}rﬂéjﬂfcgoud%bl iféﬁtggjc X Yenerally
pedfemdEto ecd m@tttwtaﬁ dis tpctfame&atoem@ inuhtiesobfatfont 114sie dbout 4:1.
the polymeric alloys _are those, which are
Wﬁlanébeemneeedt bwgeﬁralbaﬁeseﬁéﬁ% piae @nreyo 9f i JodEans- isomers of
rability, chem cal resistance, and | ow wat er
a sofriti on. It is also generally desirable that the
cycl oali phatic polyesters have good nelt
Thentiat¢idbiusefiy iwni the piepanatidty aﬁrﬁmnaycéoai'gmhﬁxs polyester resins are

R AR e? SRR R i i o BARY T Gty gach of

V\;Hi'&l ghieOltfchigelouh sétﬂraft&? cRHEP A aldafiRatell if}e Suitable examples of
cycl oal i phatic polyester resins for use as the high

cyeladliphgtio ramds ainchude rdecalnyelrs tnaphtghllenc hbaanbom'ﬂla rashd; dporbernene

PTG Pyl Sheabiaiiyi b, SRRt fpfA dincics
afd P AoyclohbkARiRafORTI @éid' 4l t‘ﬂﬂi%—letétl}ﬂ'cﬁ&%xﬁﬁéﬁiéﬂrboxyhc acids.
propylene gl ycol, i.e. 2- and 1, propyl ene

Lapepe slliphasiar dreeidsi aie, also aiseiul 1govidrel ths ‘pobibienchai ) least one

rrg{nginr% :Cgl’r&%ﬂ']%g Eyﬁyf’lofl’lélaﬁlrgggm hYl dlstrﬁéve‘{ ega%?pgg% gf ?mear aliphatic

dibchispget areinidiacid, adifi¢ alid, edimetyy Gkcinic acid, and azelaic acid.
2-methyl -1, 5-pentane diol, 1,6-hexane diol

1

h@wrwm anfl fhelsmblsaheiussarte make ha Whagpéatsc podyggters.

trans-isoners, triethylene glycol, 1, 10 decane diol,

] Ca : j 1N I

CEp L R0 R At pd U CRSREAIy G B B¢ bfepred, B
eREPleISAY0 4the 1 BYd®gerhition c ob omlcmnmnam n&aﬁdm oandl exatespynding

a.c cl oal i hat C or..chem e ents, .therep

ity s P gothalc, i AR s Ao BRORpalPRE 2ol in a

&I &ﬂ{'en@ %t&la&ﬁcf&:ﬁe aélﬁ at Foofht %e%%%ﬁ af hfﬁ%sbﬁ&fbl pressure

is to be used as the diol conponent, it is generally
uping fsuitatdel catalysis sugh ﬁ$ ghodium @ﬁplmr®d anoa switabde ¢ateref ¢anbon or

afu%%llne(l). Sl“h%gr n?a%roali %e preparea ti)yl‘JrLe use of an inert liquid medium wherein an

acid is at least partially soluble under reaction conditions and a catalyst of palladium

or ruthenium in carbon or silica is used.

Typically, during hydrogenation, two or more isomers are obtained in which the
carboxylic acid groups are in cis- or trans-positions. The cis- and trans-isomers can
be separated by crystallization with or without a solvent, for example, n-heptane, or
by distillation. The cis- isomer tends to blend better, however, the trans-isomer has
higher melting and crystallization temperatures and is especially preferred. Mixtures

of the cis- and trans-isomers may also be used, and preferably when such a mixture is
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Wthin this range, it is generally desired to use a

ratio of cis- to trans- isoners of about 1:3. The
wdizemiodssesisef ul in the preparation of the PCT/US2004/013438

cycl oal i phatic polyester resins are aliphatic diacids

t hat include carboxylic acids having two carboxyl

ugéd) URs traas-ivofifer witli ibfepdbey @binpfiked le@stoativat J5aWLH and the cis-
carbon_in a saturated ring. Suitable exanples of

lwtqrdel icpmatisetheaemainderchaserbori thentaliveizhhpheipraand eans-isomers
BB WL e SRERREREP BRI S copotyeser

ocymmﬂlke ofhtatol polysteds thay batused as the cycloaliphatic polyester resin.
1, 4- cycl ohexanedi car boxylic acid and trans-

| oh di yl Li near aliphatic .
cive%&aaieqﬁ?va caiss B e g hiding rr'étewws'@@p bragsed in the
prépAstioR 1j p@xg{"ct, e@@rsa esc of JH@ chemlcal

IIIustratlve € anp es o near a t|c |aC| S are
eqm&alemlscoﬁdhel dlacidpl areaglkyll edienpt hgl diatkyl néstersicidihryl esters,

nd, azel ai ure id and_dioJs ma
ieRES Aoile s ptt hromiERe s ahs DRerorcomiyAbiope Peprising at
1@@&1@"‘@1’%@ %@ﬂe@@ﬁlg Qh¥hicl @&lhdﬁeffot? d The ?réfeﬁ@@ @h&ﬁh:al equivalents

equi val ents can pr epar ed
cmylgnsrg dreatliableyl ofstery of che myalqahphatlacdlaeldanmd the most preferred

SRR o R R e o PR o

tﬁﬂé Y 4ndyclobBkMledRbrbd&flatec aci d at room tenperature and
at atnospheric pressure using suitable catalysts such

as rhodi um supported on suitable carrier of carbon

Dimethyl-ldrqyal ohvﬁwdwagbomtﬁ ben heeqiiaiaed by ring hysl@g@natlon of

u r [ t.
et PRt G SR R e Ay S a8l 538 in the cis-
aﬂdittﬂhy-pbsm«f)nspaﬂel ddammll IOT he isohem Ua:]ﬁ B. weparbed, die trans -isomer

S|I|ca i, use pically, ring hy rogenatlon

bejne fspesia E/oﬁ@?@%fry Miistusgs el theriSampiermeR @lsoche Bﬁﬁ@yi‘ﬁ detailed

aB&Jed groups are in cis- or trans-positions. The cis-
trans-isomers can be separated by crystallization

with or without a solvent, for exanple, n-heptane, or

T]by mlmstdrl tasinsn areThsepmlb obtainedr tiirengls the doindemsation or ester

h
ey O St 7, bt B GRC et et Epmporneht with
ﬂwcﬁﬁcﬁd bf dlaCM Hewli€d eq@ivalehcdihSoneashd Iﬁairmg 1S AR N Yf the
al so be used, and preferably en such m xture i s

formwgdVAho 4/ 098865 PCT/ US2004/ 013438

4<O—R———O—?—R4—yl>f i

wherein R> represents an alkyl or cycloalkyl radical containing 2 to 12 carbon atoms
and which is the residue of a straight chain, branched, or cycloaliphatic alkane diol
having 2 to 12 carbon atoms or chemical equivalents thereof; and R* is an alkyl or a
cycloaliphatic radical which is the decarboxylated residue derived from a diacid, with
the proviso that at least one of R orR*is a cycloalkyl group.
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used, the trans-isomer will preferably conprise at

| east about 75 wt % and the cis- isomer will conprise
woheodroessas nder based on the total weight of ci BeTAIS2004/013438

trans-isonmers conbined. Wien a m xture of isoners or

nore than one diacid is used, a copolyester or a

Ani fiﬂe%r&dOfcbe@h}ﬂﬁltﬂte%b@VeﬁeﬁBM pely¢betydlohttipie- dimethanol-1,4-
cycl oal i phati c pol yester resin.  Chemni cal (}UI val ent s
cyeloheragedigarhexsdate) havingireqgrringruits offgymalas(Y B8 used in
the preparation of the cycloaliphatic polyesters.
Sui tabl e exanpl es of theg chem cal eﬁw val ents of the

I esters, diaryl

|aC|ds ar, kyI esters o|a
o 4ék cid bronldes or
t e I|ke conblnatlons co ) |ng t (VilBast one of
the foregm ng chem cal equivalents. The pref erred
heni cal va 9 r| se e di al kyl ters .of
G B B TSt QVaD 2T 8. 4 S lopre OB bpRed ovhan R is a
?B@H&)&ﬁé rﬁ&uﬂéfﬁ}eﬁnﬁoﬁoé%[dhéﬁﬁwﬁféﬁr%k?ﬁfeh& aC3fefficd?fequivalent

ne acid, particularly dinethyl- trans-
thetecuymldajs eszbn‘edﬁc(anktbe(yisatoe trans-isomer or a m1xture of cis- and trans-

.Di net hyl - 1| xaned car boxyl at e can beotaln

g SR i e e L Vin the
Eé@x@ndeS@fTB r hithisl¥ i d%%lyéﬂ &uelt rab%i’étta@-%brﬂ hgiyq}t{i&ndt@ ihha? suitable
CI s- and trans-positions are obtained. The isomers can

abv@u?b @mi%ﬂllercabouh@ tor %mbpprg offréifaniys |bn@demedh%tqt§l weight of the
Al BRRAG 11 SR Rt o0 B PR TRy oA o difRfhaidt1 4-

cptlbhéxanelitdiboyddte} hmﬁ@aﬂmﬁmm Qfscokitye 6f @lﬁout 0. 82 to about 1.12,
I nt er change §0| ynerization of the diol or diol

pegfengblyaboBy$ b ot BSAponent with the diacid or

di aci d chem cal eqU| val ent conponent and havi ng

AR SOEH AOE, £ e Oo f Ogp, Of
btepds owitik yhe palycarhbnatent i additio, 4 dilﬂJZmaaufaomreai dvom poly(1,4-

o i heh A RS Bl Bl S, oy, ctns

adesf B lﬁta%a@rreﬁﬁ Sibshdtes eﬂHluHﬁJge;ﬂ)tly%a}ﬁb%ﬁf%ocflencﬁ%th other

R4|sana cycloaliphati ¢ radical which is
themeoplestioshwi d)latuemgraelmmcre derived froma diacid, with

BPA polycarbonates are preferred substrate resins for use in this invention. Films
comprising blends of poly(1,4-cyclohexane- dimethanol-1,4-
cyclohexanedicarboxylate) and polycarbonates also be used as the cap layers of this
invention. They exhibit excellent primerless adhesion to a polycarbonate substrate
when the film is bonded to the polycarbonate by lamination, hot pressing, in mold
decoration, melt extrusion of the polycarbonate on to a poly(l,4-cyclohexane-
dimethanol-1,4-cyclohexanedicarboxylate) film, coextrusion of both resins, or any

similar bonding or joining technique known to those in the art.

It is generally desirable for a polycarbonate-poly(1,4-cyclohexane- dimethanol-1,4-

cyclohexanedicarboxylate) alloy to have a melt volume rate of greater than or equal to
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the proviso that at |east one of R3 or R4 is a
cycl oal kyl group. 12 WO 2004/ 098865 PCT/ US2004/ 013438
weé 2p@bgrss ed cycl oal | phatic pol yester is PCT/US2004/013438
pol y(1, 4-cycl ohexane- di net hanol -1, 4-
cycl ohexanedi car boxyl ate) having recurring units of

ab&t Bdudid Mntimbtesd/ 10 tidvkes @Qﬂ'@%ﬂ'&-r@ 10 fair)d leks than or equal to

wherein in the formula ( R3|sacyclohexaner|ng

abotd l\ﬁﬁequbimcqmmesers(lo @94@11(9?\ é%@néneasw 2604, atraplpad of 2.16

kﬁ%:%rlfnglg,? ﬁ(sgl%“gril §ﬁ e? %1 e 8 5 §fdr§rmﬁ @SZ%qﬁehegg% 240 seconds
dovell ainfie, Xiftef Brydig ﬂiessan@Mfdrr@rlﬁthesm‘mnS%t havtigih. this range it is

Cycloallphatlc pol yester resins can be generally mad
generalhedesiableciachaveta melvolupe sate af groader higa 1or gqual to about 7,

T e

td ii‘bbut d)ﬂl) Ial:/ 1 (é\mlg I‘Whgﬁfmeiabﬁed fai l’ﬁﬂ;Cp amAjrlmaﬁ olf Eﬂ6ik$10grams and a four
ener.a esi use. cycl ohe

n%wfe@w&%%m Al SOA;? ﬁwitﬁsﬁﬁ%% %&1@} Vﬂiémeﬁ‘@tea‘i‘f less than

o%p g Li;ale Bg%tfe;ﬂ’ g%%gﬁé%yaggf ltegs’glb n 8? e@.?asl) %(9 al%?f? 4%0,Jandi4nore preferably

ldothaf by équat ¢ alivart A0@ de/h@ trfiawtes.- 1, 4- cycl ohexanedi car box
yI ate) generally suitable blends with the

r b o aél?ﬂ“&h@xéﬁ g iy oﬁﬁgﬁgﬁéﬂe-@om{‘ ch%fgltoﬂt[»?a%ef dimethanol-
1%&&&%&%@1@%%&%) RAsY It@haﬁr)e a%é@rtﬁlnsﬁ‘ioﬁ BMerature of less than

excel l ent adhesion to polycarbonate resin substrates,
of ieqial do rapopb 29@%1, hefgrably less dbamor Iequalterabout 175°C, and more

hout U r
PO R pEEE st g Abut R0R0, b ket BEf Jesy hpn gl o
absuttipf=C.i nvention. Filnms conprising bl ends of :

pol y(1, 4-cycl ohexane- di net hanol -1, 4-

cl ohexanedj car boxyl at e) . and pol ycar honat es al so
Aqlég@nagy,tqqlgug/gﬁ spcgny%sr glﬁ@%aq;a.ﬂ’;ssﬁlem%%les@ 1lizers, 9 release agents,

c t
poﬂétp:' gfr%aﬁzgitgfgt% Qgéﬂ L)go\k]?ﬁqtégﬂe%ﬁkﬁﬁrm )If'?lé rals guﬂq as talc, clay,
niitee. imoity;cwolant@tite byd |oger nstabibzers hnttludnngslsutngot hmmedltd uv

stabilizers, such as benzotriazole, supplemental reinforcing fillers such as flaked or

milled glass, and the like, flame retardants, pigments, additional resins or
combinations thereof may be added to the compositions of the present invention. The
different additives that can be incorporated in the compositions are commonly used
and known to one skilled in the art. Illustrative descriptions of such additives may be
found in R. Gachter and H. Muller, Plastics Additives Handbook, 4th edition, 1993.

Examples of thermal stabilizers include triphenyl phosphite, tris-(2,6-
dimethylphenyl)phosphite, tris-(2,4-di-t-butyl-phenyl) phosphite, tris-(mixed mono-
and di-nonylphenyl)phosphite, dimethylbenzene phosphonate and trimethyl
phosphate.  Examples of antioxidants include octadecyl-3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate, and pentaerythritol-tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate]. Examples of light stabilizers include 2-(2-hydroxy-5-
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decoration, nelt extrusion of the polycarbonate on to
a poly(1, 4-cycl ohexane-
wdizoatoagsasl - 1, 4- cycl ohexanedi car boxyl at e) fi | NnPCT/US2004/013438
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I@hﬁp&ﬂg@bmme&blee Z-Ql-hydroxyrf]-S-tert-octyéphenylg-benlzotnazole and 2-
onat e 4-cyc exane- di nmet hano
h?@!&?ﬁahe&aﬁ@&rc%nﬁé&gﬂng%) HeRiey 6F IAB oo oImEIidB | dinetyl-4,5-
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Aapgefeded TRESNGHS stabilRbds fnk yifag e .
fgb?e 60 mmnutes at. 100G w@ﬁgﬁﬁ?ﬁr.["é‘gfsaﬁlgeﬂf"gg WHIER' frovide a

u@’éﬁ?@?@ﬂtf@ﬂ@@m anl eolerdesty zpm;duat nEypicalty, suxh sgzﬂnh!zemi are used at a
7
IGRESE Boul 0801 R{arRR0E0 kG, nPirerebingy Bf &S Eihapof ERNEHo about

24, base@@uathe tofal skt HOtheCAlR) Mihe MAGRd ARl nﬁ'iude an

65C, at a load of 2.16 kilogranms and a four mnute
elfeRive amavat ojpa geigdicsphogphate t,rﬁnrﬁondnas},k}rlam‘gb of migednphasphite

pr e#ler a ﬁ%ﬁf gélg fl?fd: 6%?10&%}18 ?%%5bgg?p ﬁ et&ﬁghqu%te salt; a

piwsphemna bk(y amkleas metdh aﬁdqjyrcqﬁlbqﬁhatd)omﬁiﬂmrb(iﬂeré@ Mhe suitability

nut es goener , is desirable for the
0 4 fog ESC@SC%/%FQ}H@Féﬁéih%dmaﬂmnOf how much is

tolbélugeacésosl euBNeAE G b&xeoe}aailﬁ e)ggw .%dtbgrﬁgfé it g'nﬁ§§% ¢ pf the

transition tenperat re
polp&Gr Ipxlafoempbhgntl andgh¢ Ipalycarboratel ahd deteahimiig théSEecnonl melt

refera Ies tha or e to about. 150C, and
vifRisfy. B Bl 56 JHF formatiapoth inferpgiymen. The

achéid i gho§platd yaltséiﬂéihﬂé ‘é&ﬁuﬁuﬁiﬁy&%gé}[‘ bh&’rf)hgt@nﬁl%not nﬂ%sphate

stabilizers, nold rel ease agents Istatic age

Paipsstusmihygragga mhesphast, cradoium . dipydrogér iphesphatenamietiml kike. The
e barite, wollastonite and
pl?o%ﬁ@}e%é?%ab Mté?ia{‘f"r\%qn{]%?ng but not limted to W

stabilizers, such as benzotriazol e, supplenental

ORgi-nf-or pi ﬁ-g—f-'rIOIéjs such as flaked or nilled glass,

and theil i ke, flame retardants, pignments, additional

._,

resins ¢r conbinations thereof may be added to the
conposi lions of the present invention. The

where R1, R2 and R3 are independently selected from the group consisting of
hydrogen, alkyl and aryl with the proviso that at least one of R;, R, and Rs is
hydrogen.

The phosphate salts of a Group IB or Group IIB metal include zinc phosphate and the
like. The phosphorus oxo acids include phosphorous acid, phosphoric acid,

polyphosphoric acid or hypophosphorous acid.
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different additives that can be incorporated in the

conpositions are commonly used and known to one
weoekbd4oegBesn the art. Illustrative descripti onsPoi/usemh/013438

additives may be found in R Gachter and H Miller,

Pl astics Additives Handbook, 4th edition, 1993.

TH poRheid pytophossiaeds rdyel dfitiefcmubckude tri phenyl

phosphite, tris-(2,6- dinethylphenyl)phosphite,

tr|s 2 4- d|-t but yl - phenyl ) phosphite, tris-(m xed

|-nonylphenyl)phosph|te di nmet hyl benzene
phosphonate and trinethyl phosphate. Exanpl es of
1 - ] | = 4 - - /4 - .

W%E{:ﬁlg% ﬁ%%n} %lgfgsgﬁg%%rg jéraxgﬁ%’ 2 gé rond 316 18 1anl § i atliler 4anging
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dr oxyph I)p ona
O st R 0.0 Bh BRSNS 4D i on il s msee
PCT/U82004/013438 met hyl phenyl ) benzotri azol e,
TBe (ﬁo&ygfe@e&yecﬁqh&ﬁ&le@,c% R Nidids *@ff“ﬁlﬂis{)h&é@'& adidic2 organo-
ydr oxy- 4-n-octoxy benzophenone. Exanples of

p@spl;oltug |c9mpgumd$c Inpaiganii anidip [phasphorus compounds may also be used as

Q X ht hal at e

QBRI o BRSO RL AR 1 B R a5e0F EhFlY o aMost gpRforred
qedRKérd |ai-’691§hdipﬂcﬁﬁ>9dbld3 iphosphAste laeRl &fthélhﬁarﬁaltésfetr@t ic

agents include glycerol nonostearate, sodium st earyl

sul fonat e, and sodi um dodecyl benzenesul f onat e.

Exanaples r ofd mld sielegsing agsinfs 3uclude; pentaerytyitely &#@ﬁt@a@tear@earyl

t/

SR PARYES, Bl ef anl BORA (B AN 6E e fins include
buisext adt hm1tedvte)| polfypaipyldne Op&l@ﬂtytmealpolytmeﬂﬁ)ylmm%haaiythte and

refer a Ie of a 005 to, about
pifxgeam fe e, opam WéP@‘FFt 51 ofcthp preEoina A iyes iy be used
r MYl
S%‘*‘%é“s“%‘f% ey PEAR AR SRDIE T S iR ng T BE bioneats
fqmlprngttleeccmmsngmat | east one acidi c hydrogen; a
Goup IBor Goup IIB netal phosphate salt; a

R SRR P BT LB SRR it

forNRe polnicdc D, Bindy Hleals, ey Hodstdnd Hleids halmginh&8 than
of how nuch is to be used as a stabilizer nmay be

threesigping magtabsonberesgd iy themepansricplioysd Whenea lz;nawﬁéend or ternary
b]gﬁél YEub& id ﬁ}%héblz@ ?ﬁ@% Fc%ft 1![18 p% rMé:rfcr pegﬂﬁtlﬁ iy glloy may

et ér m ni ng Vi*SCOSI
c@apriseattionn 1o aboutcd9 weight pértent Givt Yol basfedrdmﬂm(mtabfvelght of the

i nt erpol yne aci dl c. phosphat e salts include

CIBROSIAT | hY {iblag@aﬁ B8 Hals csengisdly desHablresiayat be one of the

polymeric resins in an amount greater than or equal to about 20, preferably greater

than or equal to about 30 and more preferably greater than or equal to about 40 wt%,
based on the total weight of the composition. Also desirable within this range, is an
amount of less than or equal to about 90, preferably less than or equal to about 80 and
more preferably less than or equal to about 60 wt% based on the total weight of the
composition. When ternary blends of blends having more than three polymeric resins

are used, the various polymeric resins may be present in any desirable weight ratio.
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pot assi um hydr ogen phosphate, cal ci um di hydrogen
phosphate and the |ike. The phosphites may be of the
woanmmmwgses | X): ORL p OR2 OR3 (I X) where R, RPCamg20@3/013438
are i ndependently selected fromthe group consisting
of hydrogen, alkyl and aryl with the proviso that at
The aséduetién 6f tidlcontpdsitiads My usilizd el GOBS blchbi £0idas Rnown
salts of .a Goup IBor Goup Il B netal include zinc_ |
forthe pleadingeidthemeoplasties forreramine blendingdn @dgmeading snachine such

] . us..a6i.d, ' - . ...
oL ST AR, RIS B oy po gl ut
CEDHPSHEIRS 81&511&3(5'5/ M@ﬁl@lﬂ/y?ﬁl&ﬁdbﬂf Tb qalrmﬂr@’al@é ebsin S%mpcisit)ign, the
pyr ophosphates may be of the formula X M HyPnO3n+
comepRsIES May deanpstldly any knov mgtheds. Ihsgnixng mamcendusted by

v : i . e
o o A A0 9 0 Gebek it B Aoy
cempowdnts. ( Xkn) the \prémixdmy)athe t dryningrélienth earprmafxedr edefiei.s The
an al kal i ne al kaline earth tal. The _nost

qun_%‘f"_é’tgrlé &Y H%r?%m’&aéls’é‘)%@ t&’&’i%gé I%‘F‘erp??b‘é%bd%nd&f- However,
iBdsfbd, (RE fbﬁﬁxir%hﬁ%gﬂ@wﬁlu%m Wifsh sHAP IR Shcf 6l Hirfenschel

phosphor us conpaoun may al so be uSed as quenchers,
niigeversimiddréyghhentensiy device. nThepremixing dsfollofved barthe melt mixing,

st .preferred enchers. are phos ri,c,_acid, ..

eiRorons aneRdraiered fesPin Bare LTty the mpmixing
i 6k 681tRAS bt tiRAMFonkAs o die: BSRPRRINH Blal el added directly into
tétrastearate, stearyl stearate, beeswax, nmontan wax,
theniged sgcaiphiof avaslt mixiagdledse.oln tieheelt méxing stepnthieungredients are

but .ar.e t lim.ted.t olvpr | ene | ystyren .
YRy Kneaderdn Aite ik dr Uik Gk sptale § by mixer, o
t%o il Aell] enthedike)Yr @fcobthindiioh @VAIphiginadeli 1bsy ©8e BRYhd Bregoing

used, ., Such additives may be m xed at a suitable tine
melfapixipg ¢pviGesxi ng of the conponents for forming the

conposition. The thernoplastic polyneric resins may be

IPbRBAR mbKe 2PY1ydRFc R0y b dedldi®Such%s comets and veins, it is

generally desirable to deform the alloy into a film at lower temperatures and at lower

speeds than is normally undertaken in the processing of such films. In general, with
regard to the lower temperatures at which such deformational forces are applied, it is
generally desirable to deform the alloy at temperatures below the glass transition
temperature of the alloy. Thus while the temperature of the alloy is not always
necessarily below the glass transition temperature (Tg) of the alloy, the device through
which the deformational force is applied, is held at a temperature that is lower than

the glass transition temperature of the alloy.

In an exemplary embodiment, the deforming forces are shear, compressive or

elongational forces or a combination of any two of the aforementioned forces or a

combination of all three forces if desired. These deformational forces may be applied

either simultaneously or sequentially if desired. It is generally desired to maintain the

temperature of the machine part contacting the alloy and applying these deformational

forces at temperatures below the T of the alloy. In another exemplary embodiment, it
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formthe polymeric alloy. Binary blends, ternary

bl ends and bl ends having nore than three resins may
wabhew@/logsessed in the polyneric alloys. Wien a BCHAIS004/013438

blend or ternary blend is used in the polyneric

all oy, one of the polyneric resins in the alloy may

is degimbRetoahaintairl tHeatemberatur® Of i ghéhifke pare Bonthvridd) the alloy and

based on the tqtal weight_.of t@ge conposi tion. Wt hi n_
apRiying the detormptional farges a3 § BresstAlly| 10°¢ omqesyprefereblp A& °C and
st bREeram 9! | i ' anount greater than or

eqsugl %rg g)g%rbg%y&gl?gggrﬂa}&@l%reater t han or equal

to about 30 and nore preferably greater than or equal
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co siti.on. Al sp_.desirable within this nge, i s an
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defrmed NAIBY 04 bREHBlceh@ AL oft atéfoglgnp(;reécﬁfea??% %/agf)ut 350

| ess than or equal” to about 60 W% based on t
ngporetersdhim).ht is @sngrelly praferredodiave erbisefyimgenee detardfition greater

| ends havyi than t I [ [
hsCH SquiE ¥ APo U AT0, B Reo B BRRET T oo el d o550 o,
AR S bl b BRI g oo

egyal tQabqut 280QpRR- of the bl endi ng operati ons known for
t he bl ending of thernoplastics, for exanple bl ending

18, Ak RS, SR 38, ARl e

gedrallyc drap om eminsbes hofli[1eks bthah hor @yqadll ¥.25! eosled/sqiate centimeter,
osition, the conponents may be

Righae el comenl T on the lcomenent? iy BE"
pR¥erably’ Bs @Ha?ﬂgf( 'teﬁﬁalt t%e?ﬂﬁl% g £ d:oﬁ@ﬁggs‘?ﬂ%% ertifictd e Ftn is most

t
conpoSition an en nelt mxingt on%onents.
prefierable éorhaverthe fiither dhaet sulgtaatalénfree fiom cumetsl t oget her .
The premxing is generally perforned using a tunbler

I Ry mintetc i RieEor el hEe et pudh pspomets

andvéndlemsshehdersd Q‘Lﬂfstaﬁfialgy} COrh@Lfrddl B0 ve-8B8Sby ¥mABMAE Bre film
The gem xing is followed by the nelt m xing, where

of sheepatariprappature thas ds pravinAts oo glgsd tansition temiperature (Tg) of the

.nat i i Xi . i 1 d,t.h
pAbREHRR Bt J0S) DTS LAY B ARAAETp 83Kk J5im o
sheet  a tehepetatad theics ippokinhteaohd highkstighss ARG tdipdrfre of

el n1x|n? step, the ingredients are typically nelt
thepohymer ailoy. dn agptherembagiment; itjiindesinably te rnnesd ghe, film or sheet

tPRRHpfatite Bat i@ proximate to the lowest glass transition temperature of the
polymeric alloy. In yet another embodiment, it is desirable to anneal the film or sheet
to a temperature greater than or equal to about to the highest glass transition
temperature of the polymeric alloy. For example, if Tga is the glass transition
temperature of polymeric resin A and Tgg is the glass transition temperature of
polymeric resin B both of which are contained in a polymeric alloy having an alloy
glass transition temperature of Tya+p), such that Tgg>Tga+py>Tea, then annealing the
alloy at a temperature greater than or equal to T, will render the alloy comet-free or

defect free. In another embodiment, it is desirable to anneal the film or sheet to a
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two roll mll, or the Iike, or a conbination

conprising at |east one of the foregoing nelt m xing
wdevi4messes | n order to make a pol ynmeric all oy weCnmwseo04/013438
any defects such as conets and veins, it is generally
desirable to deformthe alloy into a filmat |ower
térBpaetied of gstoabdunl0°CNeRer than et ghéb@?labﬁrﬁhﬁyiﬁﬁﬂ fediperature of

undertaken_in the processing of such filnms. In ) .
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Bkl Rl BC T’ 808 ooy BeHRr LG o' e Hghest glass
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a5 dpid SR TR ofiE oROIBRICEe R At PO DS Weholers fRgsition
@R RORNT )00 thOEEace beRvee 284 A2HIAD BEn ﬁlrﬁa%l{y cgegirable to

forces if desired. These deformati onal forces
heatib iadempertubeprogimate taako Ly and lesethas ot eqiidl yo about Te(ass) or

esired. .lt is generall esir to mai.ntain the

ofRifely i st 8 Yecshle 5 i Fh BWERBEP oy ke Adpmpgparre of
aB&\d RRE b RBoEtTES Qo GERARATB theddbthets hRAI/6£FeiAd. Thus, the annealing
t enperatures below the Tg of the alloy. In another

of sac Fn 9y shepb sunpgtured from 2 pelymeda/abloggesy be conducted at a

004(.013438 1 | Ir.abl e maint ai n.t he .

PRSP ErtohRel PR ok dr R R O e Saprmgyi atoy
Fanexamaplp| fhengnnehiéngd afagrvatomiualed§ QL enprkathée, of greater than or
praifer bly 10C nore preferably 15C an nost ‘ )
el e ety S cbelew dhe doveestglass trapwtion tesgperatireppiyie nodymeric
afifpduce a filmor sheet having a reduced nunmber of

conmets or veins, it is generally desirable to deform

the alloy in an anount effective to inpart to the

Itde gonaralty ddsirelyledo bimeal thermpdnoeia dtogrfilatsi cwshedts firaaime period

han o | .to a .350 nanapeters (nm.. It is
o, 8o 3bofi "t minesd Vi B el o Bt $9nU csirable 'S anneal the
filatfef Q&frﬁ@ﬁeﬁcﬁ?ﬂeﬁfer thadhodr Qfualf&tH@bouk 9 03ResHdsA BRIGTbly greater
preferably greater than or equal to about 550" nm

thanet equalitg abew Hesecartanprsferaiy greatay thasoert eqpsbtoraboutih thinute,
an®® tost Iraree e%be}}p |g¥eagerr g E:(?uaai] to’about 2 minutes. Also desirable within

this range, is an annealing time of less than or equal to about 25 minutes, preferably

-

less than or equal to about 20 minutes, and more preferably less than or equal to about
15 minutes. The film or sheet may be annealed either using conduction, convection,
radiation or combinations comprising at least one of the foregoing methods of

heating.

In yet another exemplary embodiment, a film prepared from a polymeric alloy having
a melt volume rate greater than or equal to about 10 cubic centimeter/10 minutes

(cc/10 min) in the above described manner may be molded over a temperature

19



equal to about 1000 nm The filmor sheet obtained as

a result of the aforenentioned deform ng forces
waqgemariagdey has a nunber of | ess than or equal BCRAIS2004/013438

conmets/square centineter, preferably |ess than or

equal to about 0.2 conets/square centineter, and nore

sddsRiversubktyatt @ca tbfperative Wéﬂnotlgh ababtnol td destroy or disturb the
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cé}h Rt maY A% afde@RAl fol 2 NempSARRE AREBVO o liMPaR0d WiFRfrinzence
oy. For exanple, if TgA is the glass transition
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t enperat ure %geat er than or equal }‘g rend
ox pguiak e ahowt dplruonrpreferbly lass Ean qrr%lal %ab&au 11% pm, preferably
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mioenprefaribly dess thanwrequa boatbout @€ nnower t han t he hi ghest
glass transition tenperature of a pol ymsri C resin

used to formthe pol ric allo not her |
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i TRELSH MLkl X’i‘he peellettsoarte hcﬁe )%rud%& 11-1r 9 smglet: rs]cerew ex%)ﬁder and
Sv@;?q

the extrudate from the single screw extruder is fed to a calendaring two roll mill

having both rolls polished. Such a roll mill is often referred to as a polish/polish
calendaring roll mill. The surfaces of the roll mill are held at a temperature less than
or equal to about the T, of the alloy and the calendaring is conducted at a speed
effective to produce a birefringence retardation of greater than or equal to about 350

nm.

The films obtained from the above detailed method are optically clear, and can be

manufactured in compositions having a high melt rate so as to permit them to be
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generally reduce or mnimze the nunber of conets

and/or veins in the alloy, it is not always necessary
woaodmossss For exanple, if it is known that thectawseisg/013438

and/or veins are formed only in the polyneric resin

A, having the lower glass transition tenperature TgA,
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sensitive subStrate at a t enper at ure  ow enough SO as

not to destroy or disturb the
It is generally preferable for the substrate of the multilayered composite to have a

composition similar to that of the film. In one embodiment, the substrate may have at
least one polymeric component that has a composition lsinlilar to at least one
polymeric component in the film in order to facilitate compatibility between the
substrate and the film. In another embodiment, the substrate and/or the film may have
a reactive functional group that can react with another reactive functional group in
either the film and/or substrate respectively so as to facilitate compatibility between
the film and substrate. In yet another embodiment, an adhesive may be used between
the substrate and the film to effect bonding between the film and substrate. The
adhesive may be a UV (ultraviolet) curable adhesive that may be cured upon the
application of UV light to the multilayered composite. Other additives such as those
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A desirable form of the coextruded multilayered composite is an extruded sheet,
including solid sheets, multi-wall sheets, and profiled sheets. There is no particular
limitation on the composition of additional layers used to form coextruded sheets.
There is no particular limitation on the structure or geometry of the multi-wall sheets.
The additional layers may comprise, for example, fluorescing agents to facilitate
manufacturing and/or ultraviolet light absorbers to improve weatherability. The

multilayered composite have a weight in an amount of about 0.5 to about 15
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polyanhydrides, polyvinyl ethers, polyvinyl thioethers, polyvinyl alcohols, polyvinyl
ketones, polyvinyl halides, polyvinyl nitriles, polyvinyl esters, polysulfonates,
polysulfides,  polythioesters,  polysulfones, polysulfonamides, polyureas,
polyphosphazenes, polysilazanes, or the like, or combinations comprising at least one
| of the foregoing thermoplastic polymers. In one embodiment, in the manufacturing of
a multilayered composite, when the film comprises polycarbonate and PCCD, it is
desirable for the substrate to comprise polycarbonate, polyester, or a blend and/or
copolymer of a polycarbonate and a polyester. The multilayered composite is
preferably formed by injection molding.
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Roll Stack Temperature (°F) 175/165
Nip force PLI Ibf/inch 161
Production speed (feet/min) 14.2

The extrudate from the single screw extruder was fed into a highly polished oil cooled

roll stack. The film emerging from the roll stack is a polish/polish film having a

thickness of 20 mils. The film obtained in this manner was free from comets and/or

veins.

Example 2
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As may be seen from Table 2, as the production speed and the temperature of the rolls
is reduced, the comets and veins disappear. This is clearly demonstrated in Sample #4
where a production speed of 14.4 feet/minute and a roll temperature of 165°C
produces a film having no comets or veins. Similarly, for Sample #5, the annealing at
150°C removes all comets and veins. In general annealing may preferably be
conducted at a temperature proximate to the highest glass transition temperature of the

alloy. In one embodiment, it is desirable to anneal the polymeric alloy to a
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wO i/ 0vgsener and Pfl ei derer (nmega-conpounder) PGIMWS2004/013438
screw extruder. A quencher conprising phosphoric acid
was used to mnimze any reaction between the

t&ﬂﬁe\‘ﬁﬁfeb@ﬂ“é’tt 1BastABottR)°C below the hlghest glass transition temperature of
poly(1, 4 cl ohexanedi net hanol - 1,4-
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extruder having a 4.5 inch (11.43 centineters) screw

akloy i BetemprraiuLs; grgater ﬂ@fﬂethﬁ gh&@ﬁ glaspdengition rigiperature of the
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Tabl e 1 Paraneter Val ue Extruder di arreter (i nches)

4.5 Drying tenperature (F) 180 (hours) 6
Thg comgisand Yains Ssen indhe pempasptivesyam pﬁfﬁ% mgy e seen in the

TR 0 00 3y B G0 k) i
Siniarly, phe Smnpleridt arrdesapifple 48 &hox& i theRPIguR1 2 4hoviextor conksats and
veln Swhze:rllzexammed under polarizing light. The films in Samples #4 is a high
quality optical film and show a birefringence retardation of about 750 to about 925
nm. Sample #5, which was annealed for 15 minutes at 150°C shows a birefringence

retardation of less than 150 nm and does not display any comets and/or veins.
Example 3

These examples were undertaken in order demonstrate that it is possible to obtain
polycarbonate-polyester blends having very high melt volume rates (low melt
viscosity) and are therefore excellent for low temperature processability. Such blends
can be molded over substrates over films having a low thermal resistance, i.e., the
films degrade upon being subjected to high temperatures. The blend contains high
flow polycarbonate, poly(1,4-cyclohexanedimethanol-1,4-cyclohexanedicarboxylate),
oligomeric polycarbonate (R2 oligomer), pentaerythritol tetrastearate, and phosphoric
acid pre-diluted to 10%. Despite the low melt viscosity, these blends still have good
mechanical and physical properties, as evidenced from Table 3, and 4. These results
are generally unexpected, since a low melt viscosity generally translates to poor
mechanical and physical properties. When the blends have low Izod impact
properties, the properties may be increased by the inclusion of impact modifiers such
as Blendex 415 as shown in Table 5. Table 6 compares the processing properties of
PMMA and polycarbonate where it may be seen that polymeric resins having a high

melt volume rate generally demonstrate a loss in mechanical properties. Table 7
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Screen nesh 105 Roll Stack Tenperature (F) 175/ 165
Nip force PLI Ibf/inch 161 Production speed
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Foldwing ésla fistwNthdtesispedorinabmvite sGapiek ehdvi i the Tahjek 8 to 9.
whi ch was anneal ed at 150C for 3 mnutes. Table 2
Caonpar ati ye Conparative, Conparative lnventjon
OPHAL P oRSFIES AR IS 25, AR Faze 3l fastied 2FoATaing ASTRYD1003.
(Sampl e #1) (Sanple #2) (Sanple #3) (Sanple #4)
YePornis ifidfek iPakeahSDed Q&%Ycﬁn% ANTM €51 9¥8 svidee N0 mMShiBR plaques
Birefringence 500 450 650 950 8 Retardation (nm
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Impact values are measured on 3 mm thick bars according ISO 180/1A.

From the granules, the melt volume rate (MVR) was measured according ISO 1133
(265°C/2.16kg, 240 seconds dwell time, 0.0825” orifice, dried 60 minutes at 100°C,

unless otherwise stated) in units of cm*/10 min.

Notched Izod: This test procedure is based on the ASTM D256 method. In this case,
using Izod Method E, the unnotched impact strength is obtained by testing an
unnotched specimen. The results of the test is reported in terms of energy absorbed
per unit of specimen width, and expressed in foot-pounds per inch (ft-lbs/in.).
Typically the final test result is calculated as the average of test results of five test

bars.

Dynatup (also known as Multi-axial impact) test: This test procedure is based on the
ASTM D3763 method. This procedure provides information on how a material
behaves under multiaxial deformation conditions. The deformation applied is a high
speed puncture. An example of a supplier of this type of testing equipment is
Dynatup. Reported as the test results are the so-called ductility, expressed in %,
impact energy, expressed in foot times pounds (ft-1bf), and/or total energy fi-Ibf. The
final test result is calculated as the average of the test results of typically ten test

plaques.
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(F) Nip force (Ibf) 3710 2590 2750 3380 2590

Annealing at for 15 Not anneal ed Not anneal ed Not
wanmaabgsds Not anneal ed Yes mnutes at 150C ReBCHW/URED04/013438

PC/ PCCD PC/ PCCD PC/ PCCD PC/ PCCD As may be seen from

Tabl e 2, as the production speed and the tenperature

Miélt tvli@oﬁlgl |'Ehis itést [REeLABEL ist Bsed AdtEte ASTM ad (138 method The
di sappear. This is cl earl%m enonstrated in Sanple
egemenh ugadotsuan PXiIsione plistometer. equinns /Wit @nealmmatec tuner A

tiﬁlrzfg te%%ﬂ?l%vogﬁlﬁ; %qlgpmjeg Pulﬂrt%dtﬂg gg“rr% {e)isgg I\I/'f?ﬁg?gBe ore testing,

tlgs B@aples greatlned&&Coﬁe ove 3t d50°C.0IMEies tetiflg \COhdi%iond Bre a melt
gener al anneal % preferably be conducted at

tqTBPRSaNER of 2663F o Fotal 16ad 6F 50RO FiAe o@ﬁ%es@ampmfp?)@as inch,
&%Wegl 019§ mﬁtﬁﬁ S. aff']ﬂeq&t réﬁltqygx P‘ﬁtﬁg&j h{[ﬁgtumtfgl

esira 0 ‘annea pol'yneri c
2004/ 098865 PCT/U82004/013438 tenperature of at |east
Fédxmudl MOdiilte [Tiws febieprocgives is lgiseds on tieca ASTM MY90 method. Typical

t lymeric_allo not h
TR B BT AL B L e
14k 11t Wad chienRRH U ﬁ@k@h (§f0te§ﬂqf‘esﬂllt§‘ BFﬁvegﬂeﬁsﬁars. The test
alloy. In yet

transition tenperature of pol yneric
invrodvaser thegehantnioading isystes widizingadsntertloadimnenla gitmply supported
bﬁol yneric alloy to a tenperature greater than the

?‘Bhest glass transition tenperature of the polyneric
alloy. In yet another enbodinment, it is desirable to

LidtidaaindtAeicR @te/ fiidal exAahpley of ﬁlaﬁuﬁgﬂﬁﬁré af eruments designed to
condi tion. The conets and veins seen in the

pedeyathas tywe o feshplesflofuralanpdulus ivdhe t?éws%thm the eletic limit, of
SELAH0 SoeRE TNt MR ahO R ABIOFRAR ML o BB oy

#4 and sanpl e #5 shown in the Figure 2 show no conets
Tangle Stesngth: iFtds testprocedide isrtsed @oitRrASTMID63 &ﬂléthoi[h &est bars

f|| #4 | igh quality. opt| film
'Pémwf filen})%na %g@ﬂlsﬁ F%Reaﬁra 4850 € alfﬁloﬂsdfheé”mal test
ré%lﬁﬁ% cg}%ﬁlateﬂ”és ﬁ@@eﬁag%%f t‘f’fg'tgﬁ MR VERA! &Yt bak. 1"Ehe tensile
m nut es at C shows a birefringence Tetardation
strersgsh tih aaulcnlst’.ednbm dnddisgethe moaxinhiusplead ebsgrvednint the test by the
onglnaf) Irmn\fr%um cross-sectional area of the test specimen. The result is expressed in
pounds per square inch (psi). Instron and Zwick are typical examples of

manufacturers of instruments designed to perform this type of test.

Tensile Elongation: the ability of a material to resist breaking under tensile stress is
based upon ASTM D638. Samples were injection molded. The tensile testing
machine pulls the sample from both ends and measures the force required to pull the
specimen apart and how much the sample stretches before breaking. The ultimate
elongation of a plastic is the percentage increase in length that occurs before it breaks

under tension.
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Exanpl e 3 These exanpl es were undertaken in order

denonstrate that it is possible to obtain
woabosmasdssnat e- pol yest er bl ends havi ng very hi goTmsbkaio4/013438

volune rates (low nelt viscosity) and are therefore

excellent for |ow tenperature processability. Such

%1@ gds can be nol ded over substrates over filns

aving a low thermal resistance, i.e., the filns

degrade upon being subjected to high tenperatures_The

| end.contai ns high {bawplpdPymalepMemple [Sample |[Sample |Sample
C Iglpy?igﬁ- cycl ohexanedi#fet harf8¥ - 1, 4f#8ycl ohﬁ@anedi FdPbox [#11
ylate), oligoneric polycarfgonate [R2 olipgoner),

POGndlogswTt Nritol telrasiedrtat|éd.430d30HMTOphR6iT0 agdoHh70 49.470
pre-diluted to 10% Dgspite|the |low nelt yiscositly

SCOBSSEBbRETS ST TT ay50. g6 d20.060 N50[000] [50000NY 350000 [30.000
proper ies, as evideng¢ed frgm Tabl g 3, anfd 4. These

RO GHboher ar e gernerat t Y33IpeKAs5 000, (191000 221500 MI5000  [20.000
Vi s 03|ty generally tnansl atles to poor ngchanical and

physSHe 'y t BTl VETS. Z300 0300
P‘fkﬁr%ﬁgpﬂm mﬁt@' |a£s tfl%gg? opgr3t Pes {?rsadys)dbe q%?c?reased by

tha i nel el AN

“cc

P%%SPEW&)W‘?% pf%’é}hétegpﬁﬁggrsm 0 %’Sa'es 5t he p(?}ég;;:ﬁnés 0.075
10y operties of PMVA and pol ylcar bongte whefe it may be

seen t hat nnl vm=r| c_resins i i ﬁl t vol ume
|

PER{Q general |y denonstf-4?@ 2011985 ch 0.150"  10.150
properties. Table 7 27 WD 2004/ 098865

Toalr/ US2004/ 013438  hi gHIQ ght[300he ¢89e of (108w  |100 100
tenperature processing of thle blends. Tables 8 (&) and

PhysicalPropertttesat | ow nel|t vi sclosity pol ycarbonate ¢an
al so be used to nake pgolynerlic bl énds that can be

FrrxeGEMRd(RSI) [ ow t enpd283000/856006 (244000 R76068 |315000 (325000
reported in Table 3 and 4 using the oligoneric

Sé@hVF/RﬁD?M&rahEgrsml 4231009 [Ba40(DI2T100@ aR278000 be311000 (320000
processe t tenperatyres | egss thap 205C and show t he

Frk@E Stro(PSI)'e Per cent [Tguomel1B100/1 $19980TY [11600 13200  [13800
poI ycar bonate on the rnechanifcals of the polyneri g

&5F Fottow g TS g7{ §St @5 A Ne[To$TS Py g or megi N 1892
H;qwe S nples shown in thhe Tabfes 3 fo 9. Optical

S—transnhisst T ad €) 7 TTER l:L{ed 93.1 102.0
@ gpa(rﬁshg g%TM D 1003 s el | 69\2333 8|38'n2(;ex i|s detenqm ned

dina ASTM D102 haora 2

VT IJ.I.\J{_\J v CTC—39F; 2 m U 'AII L«Ir\ n: qUCD I T
I%?@a?ﬂ?@btyéﬁ‘ya Gar dner |XL- 835°Col or iorret er.P 0’ ¢ 0

Izod Impact Strength(Ibf/in) 0.229 ]0.208 4.744 0.523 0.201 1.108

Multi-axial Impact Ductility(%) |0 0 100 80 0 80

Energy to Max Load(fi-1bf) 72 |51 28 295 155 247

(By Multi-axial Impact Test)

Total Energy(ft-1bf) 7.9 5.5 54.6 354 16.9 27.5

(By Multi-axial Impact Test)

MVR(cm’/10 min) 90.90 [76.40 |36.60 57.70 80.40 48.90
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| npact val ues are neasured on 3 mmthick bars

according I SO 180/1 AL Fromthe granul es,

the nelt

woabaesseat e (MR) was neasured accordi ng | SO 2ABRIS2004/013438
(265C 2. 16kg,

240 seconds dwel |
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t est

result
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gnd £51, SRENGEREH

equi pnent use
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i cal

the Tinius O son MP 987. Before testing,
~are dried for one hour at 150C. The testing conditions

are a

mel t

tenperature of 266C, a tota

gram an orifice dianeter of 0.0825 inch,
is expressed in the
. This test procedure is

time of 5 m nutes.
unit Poi se.
based on the ASTM D790 net hod. Typica
the foll ow ng di nensions:

FI exur al

The t est
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i nch. The fi nal

3
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test result was cal cul ated as the average of test
results of five test bars. The test involves a three
woaon0sseadi ng systemutilizing center | oadi ngPOW/US2004/013438
sinply supported beam Instron and Zwi ck are typi cal
exanpl es of manufacturers of instrunments designed to
TaHlgaformthis type of test. The flexural nodulus is the
ratio, within the elastic Iimt, of stress to
corresponding strain and is expressed Der

square inch (psi). Tens $§n@€ré|~$@{r@eﬁ$§§’? °T Sample
Coplmélé'émre i s based on the, ASTM|DG38 net he4. Tes #hars
in the formof the st andard durtbbel | shape are used in
this test nethod. The final tegqt result is calculated

CIngh Powaverage of the tps4.32@syl29326f {i6¥s50est | Bdr s.

The tensile strength is cal culjated by|dividing{the
maxi num | oad observed ih the-tdst by the PP

PCGD2kpoiser oss- sect i onal | aP-830 of] PHIG eip@ﬁééf}niﬁ“%e

result is expressed in | pounds |per square inch {psi).

tastron—and—ZwTtk are TYRsgah SSFUES | 85.000 34.78
Rzﬁ%‘.%& Y&cturers of InStFUTg%tS dgsigned o perforimthis

type of test. Tensile Elongatidn: the ability o

a
Poitatithrad] theastaasdtst br eak03g0under3@®Ensi| 0308t r ess 0i390
based upon ASTM D638. S@rrpl es V\lere | nJ @¢ction nol ded.

The tensile testing

Phesharie Aeid Pﬁ‘ﬁéﬂ'ﬁt@g%}% { 9@2}50 'W%%U.cr ?gjqbleepii Phe

speC| nmen apart and how limch t hel sanpl e [stretches

eQure preaking. The ul fpgngpe |ed.os@at il@nsef a plodsoi ¢
the percentage increase in llength that occurs
before it breaks under |tensionl 29 WDi2004/ 098865

<7

ToBTT/ US2004/ 013438  Tabl ¢ 180 Conppbit i on |38fpl e sarffe
Sanpl e Sanpl e Sanpl e SaHrpI e #6| #7 #8 #9 #10 #11 PC

hlﬂh flow 14 - A470

g+ 1+ Ow 15570 4447073947026 97039 470 491470

Prppeities o poi se 50.000 20.000 50} 000 50.|000 35.0Q0
30.000 R2 oligomer 35.(000 35.0P0 10.040 22.500 |35. 000

Flé&rémodlﬁﬁs%myt hritol |D8le@st pars0ne (4.330000. 30@47000
300 0.300 0.300

HDT-ASTM in °C 72.2 84.6 110.1 63.0
[mpact Strength -Room Temp. in 0.208 0.237 0.222 0.251
1bf/in (By Izod Impact Test)
Ductility - Room Temp. in %

0 0 0 0
(By Izod Impact Test)
Ductility - Room Temp. in %

60 0 0 80
(By Multi-axial Impact Test)
Total Energy-Room Temp in ft-Ibf | 28.7 7.7 7.8 322
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Phosphoric acid pre-diluted to 0.075 0.075 0.075 0.075
0.075 0.075 10% PEP-Q 0.150 0.150 0.150 0.150 0.150

wO 20EM988E6t al

Properties Flexural Mod.

276000 315000 325000 Secant Mod.

100 100 100 100 100 100 Physi caPCT/US2004/013438

(PSI') 285000 350000 274000

@%strain (PSl)

(E?&Z@ﬁ%x%élﬂ@@c@ﬁe’s?oo 2/
Str. (PSI) 11800 13100 1]
(Q.71.393 3 77 5 73 8

1700 11
81 3 89

500 1320
2  HDT

0 13800
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000 31lq 00 320000 FHexyral
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n_Q

Togal Enengyst§°gdn #-08. 4 03
O000OGOIzod Inpact St
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(Bgaﬁﬁﬁlltyﬁéggg%Q%?Oo 80
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Syt h(
Ml ti -
080 E
8 29.5

| zod:
b1/ i n)
axi al | n
nergy to
15.5 24,

Ductility
®.229 0. 7
[pact
Max

7 _(By

(% 0
331

Dudlity at{lCah % npact Test)
54.6 35.4 16.9 27.5 ( By
m / m 90 78§.
YSRGS droad s per U
Modul us(PSI) 275000 364(

Tot al

Agul ti -

52004/ 01
)00 2600

40 36. 6

Ener gy (fit
Aaxi al 1 n
50 57. 70
3438 T¢g
DO 25800

-l bf) 7.
nﬁct Test
80. 40 44
nsile

0 290000

9 5.5

)
%0

307000

Tehﬁ[bSMoaulﬁb MRPSEYT el d(Ps!
8240 Tensile Stress@dreg

5360 6410 Tensil e El ong

R6600¢/
rak ( PSI)
ati on@,

BIH000
5110 64

el d( %

B84
68 6550 4
4.83 4. 79

0
7500

5. 38

TepsileElongaiion. @Bredlems’ol e

39 34 166 82 149 OO 96. 66 83. 20

BodAgat

nEBr ed

YeI I ov

ness | nd

B0 141.

l'a'a BN o« BN

d05.00
X

10
Y505 57 80 08, 70
3.400 3.600 6.000

3%

370 6 Jon e

. 200

aYal
T OTT

%éﬁgOO

Transmission in %

88.80

88.40

89.00

38.00

Haze in %

2.100

2.100

2.100

5.900

Melt Volume Rate in cm’/10 min.

82.59

77.66

57.26

92.98
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It is desirable for |ow tenperature blends to have

desi rabl e nechani cal properties. The fornul ations
wehowvossss Tabl e 3, i.e., Sanples #8, #9 and #1RCTAISEMW4/813438
hi gh val ue of toughness as indicated by multi-axial

i npact test results. 31 WO 2004/ 098865
TREI4)S2004/ 013438 Table 4 Sanple Sanpl e Sanpl e Sanpl e
Conposition #12 #13 #14 #15 PC high flow 14. 320

29.320 64.550 0.0 PCCD, 2k paise 50.0 0Q 35.000 0.000
Gmppition? ol i gomer 35. 000 35580ple3q 60 pSamnlerd7
Pentaerythritol tetrastearaté 0.300 0.300 0.300 0./300
Pehiighiflowi ¢ acid pre-diluted {42.60% 0. 225100025 0. 0O
0.45 PEP-Q 0.150 0.150 0.150 0.150 Total 100 10Q 100
POUD, Rrpoyeer t | es Fl exural Modp#883i n PSI | 2866000 315000
381000 247000 HDT-ASTMin C|72.2 84.6 110.1 63.0
R2ngigoinebt r engt h - Room Tenp. | B83.83208 0. P3V.600222 Q. 251
I bf /in (By 1zod Inpact Test)|Ductility Room Tenp. in
Péaideyttiitdl tefri@¥eakt0@d TpaAct TegBpoDUCTIT|HEoe ROOM
Tenp. in %60 0 0 80 (By Multi-axial I|fppact Test)
S o E DR I RO

Wes T Tt pBh528° 7 7{§2358 32. 4

PEP-Q 0.150 0.150
Blendex - 415 5.00 10.00
Total 100 100
Properties
Impact Strength -Room Temp. in 1bf/in

0.193 2.834
(By Izod Impact Test)
Ductility - Room Temp. in %

0 100
(By Izod Impact Test)
Impact Strength at 0°C in Ibf/in

0.266 0.166
(By Izod Impact Test)
Ductility at 0°C in %

0 0
(By Izod Impact Test)
Ductility - Room Temp. in %

0 80
(By Multi-axial Impact Test)
Total Energy-Room Temp in ft-1bf

10.8 394
(By Multi-axial Impact Test)
Ductility at -30°C in %

0 60

(By Multi-axial Impact Test)
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32 WD 2004/ 098865 PCT/ US2004/ 013438 (By Milti-axi al
| npact Test) Total Energy at OCin ft-Ibf 25.9 5.1 5.5
WG 2004/00865Mul ti - axi al | npact Test) Ductility aPCO@S200443438
40 0 0 O (By Multi-axial Inpact Test) Tensile Mdul us
in PSI 266000 310000 391000 229000 Tensile El ongation

TRABERSEy lal-3°E G fRIBf / 0- 04 30[ 14 T195.00 [ YelTOWness
I ndex 3780 3.30 2.80 3.90 T ansm ssion| p49% 88. 8(

%mﬁnggm@gn%tqg styHaze in %2.100 2.10p 2,100 5. 900
't Volunme Rate ih cm /10 mn. 82.59 7[.66 57.26

WO—2004/-698865—PCT 109200471 013488~/ Tabie 4
B owness Tndiy g’ﬁ

rrp05| £ on Sarrpl e #16 Sanpl g ; 17 PC h fl ow 12. 66
o PGS 2k pOi se—48—33 Uz O 5808t 133
> /qﬁlo ]=n4’aerythr| tol tetrp ?ggrate 0 %%g 0. 300
hor| o d J\Iura rll | Ut ed - A 100/ 26 0 ’)’)l—_\ DE_P_ Q

I_%lzlqg%uoOl I].\SJOF‘UIBIUendeX - 415 5 Bb3q6U BOAAT%‘?QI 100 100

K/ielt @olume !Kate in cm’/10 min 53.48 36.17
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I npact Strength -Room Tenp. in Ibf/in 0.193 2.834 (By

| zod I npact Test) Ductility - Room Tenp. in %0 100
WOByo4to2gsds | npact Test) Inpact Strength at OC i RChi2i0m/013438
0.266 0.166 (By lzod Inpact Test) Ductility at 0Cin

%0 0 (By lzod Inpact Test) Ductility - Room Tenp. in
Pebl 80 (By Miulti-axial Inpact Test) Total Energy-Room

Tenmp in ft-1bf 10.8 39.4 (By Multi-axial |npact Test)

t -30C in %0 60 (By Milti-axial |npact
%P?Slﬁﬁn\m 2004/ 098865 PCT/ |JB80®2/ 01343MMpt 4|
Energy at -30C in ft-1bf 5.7[26.9 (By |Mlti-axigl
AGh@tt Test) Yell owness Indekl@05 8. 20| Transmi sgion
in %86.10 86.10

PMMA 100
Properties

Melt Volume Rate at 250C & 5 kg load | 3.8 36.2
in cm®/10min

Heat Distortion Temperature in °C 127.7 76.9
Tensile Modulus in MPa 2312 3091
Tensile Yield Strength in MPa 61.9 63.4
Tensile Elongation at Break in % 126.3 2.5
Impact Strength -Room Temp. in Ibf/in | 73.3 2.8
(By Izod Impact Test)

Ductility - Room Temp. in % 100% 0
(By Izod Impact Test)

Maximum Force -Room Temp in N 10923 942

(By Multi-axial Impact Test)

Total Energy-Room Temp in J 131 1.3

(By Multi-axial Impact Test)

Energy at Break -Room Temp in J 137.7 2.6

(By Multi-axial Impact Test)

Deflection at Break-Room Temp. inmm | 23.1 53

(By Multi-axial Impact Test) h

Ductility - Room Temp. in % 100 0

(By Multi~axial Impact Test)
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Haze in % 11.30 8.30 Melt Volune Rate in cm/10 mn

53.48 36.17 35 WD 2004/ 098865 PCT/ US2004/ 013438
woabl@gBeConposi tion PC 105 PMVA PC 105 100 PROUWUSOD4/013438

Properties Melt Volune Rate at 250C & 5 kg | oad 3.8

36.2 in cnB/10m n Heat Distortion Tenperature in C
(chars"taﬂd‘m&T(L)Tensﬂe NModul us T938Fa 2312 BFHI Tepsile
Yield Strength in MPa 61.9 68.4 Tensille El ongat]|on at
Ip#iaBKolob fm &) <. 0 Thpact| g igngth 3gQf Tenpt 1 n
[ bf/in 7 (By lzod I npact Test) Ductlllty-
W—(‘W—gﬂlmda4 t—vEXi mum
Force -Room enp in N 10923 P42 (By I\/thl-aX| al
toy _Totat—Energy=-Ropgyienp 553+ (By
”[;\r/ t|§Sé€*<IFa /I npact Test) Energy at Brecl‘k9 oom Tenp in
é l 2—5 \uy MH-+H—ad-4d I3(J.bl IC:t) Pefleet i on
atzéieak RoomTerrp in m’nZS?LE ( By [ti-ax| al
AT A AV Rooh — in'9% 100 0
Imtl'éFGIoss at ZG degree‘ 179?9 v 136.1
Initial Gloss at 60 degree 164.8 127.7
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(By Multi-axial Inpact Test) 36 WO 2004/ 098865
PCT/ US2004/ 013438 Col or Standard (L) 93.36 92.81
wonodasioasse€ol or (Engel 1, A) -0.18 -0.07 Col or PCT/US2004/013438
Reflection (B) 3.21 4.05 Transmssion in %91.2 92.2
Haze in %2.38 4.1 Initial Aoss at 20 degree 179.9
TeBeA Initial A oss at 60 degree 164.8 127.7 37 WO
2004/ 098865 PCT/ US2004/ 013438 Table 7 Conposition PC
PCCD Sanple Sanple Sanple Sanple Sanple Sanple #18

Compositig () PE2() PECD 4 X2 | SempleyhSample | feople| $ample [Sample | Sample
39.47 26.97 29.47 4947 PQCD 100 |50. 00 R0.00 F0.00
50.00 35.00 30.00 (nj*1& 2k)#¥ ol|i#36ner | #2® 35.420 #22
35.00 10.00 22.5(0 35/00 20.00 Tg|(C) 148 70 119 93.5

PC highifla8 | 600%. 8 106. 1 11343 [4e4T npB3&vdd | 2607 |29.47 | 49.47
tenper ature processability jof the

PCCPpol ycal bonat e- polly(1,4- cyc| ohexanedi met hanol -
1, 4- cy¢l oh¢xeaedi car heryloat €20.00 ends.doav| sEOO he 35,00 | 30.00
(n=0Rypositions shown in Table 7 is shown ip Figure 3.
Table 7 highlights the ease| of | ow tenpgratursg

R2 oBEQ§RS$T Ng [ 0f T Ne 1pel BEMODO[TEE.60 aNd 0ol YES2.§0 QBT | 20.00
as illustrated by the low(Tg. Thiis propprty i9g

Tg (CBF U CYITAE 157oMet piyd 105 5SCEMEI7 OS (9% © [FReT 1061 | 113.8
pfocessing| tenperatyre cannot bejused due to

processing restrictions—such—as+r—back—motding—on
top of a highly tenperature sensitive |layer. One such

exanpl e is back nolding on top
The improved low temperature processability of the polycarbonate-poly(1,4-

cyclohexanedimethanol-1,4-cyclohexanedicarboxylate) blends having the
compositions shown in Table 7 is shown in Figure 3. Table 7 highlights the ease of
low temperature processing of the polycarbonate and polyester blends as illustrated by
the low T, This property is particularly helpful in scenarios where higher processing
temperature cannot be used due to processing restrictions such as in back molding on
top of a highly temperature sensitive layer. One such example is back molding on top

of polarizers in polarizing sunglasses application as low as 205°C.

Table 8 (a) and (b) show that low melt viscosity polycarbonates can also be used to
make polymeric blends that can be processed at low temperatures similar to blends
reported in Table 3 and 4 using the oligomeric polycarbonate. Formulations in Table
9 can all be processed at temperatures less than 205°C and show the effect of percent
low melt viscosity polycarbonate on the mechanical properties of the polymeric

blends.
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of polarizers in polarizing sungl asses application as

| ow as 205C. Table 8 (a) and (b) show that |ow nelt
wWOi2eE9stcy pol ycarbonates can al so be used to POBAS2004/013438

pol yneric bl ends that can be processed at | ow

tenperatures simlar to blends reported in Table 3

Tabtk 8l(d)si ng the oligoneric pol ycarbonate. Fornulations

in Table 9 can all be processed at tenperatures |ess
than 205C and show the effect of percent |ow nelt
(WrSSRSidy Pol ycarbonate on the mechani|Sampler dperti es
of the polymeric blends. 38 WO 2004/ (¥&B65
PCT/ US2004/ 013438 Table 8 (a) Conposifti on Sanple #23
Leszuz® QQ10BQI3B0 PC 49.46 PCCD, 2k poil¢®449. 46
entaerythritol tetrastearate 0.30 Phgsphoric¢ Acid

POGD AU pdigd to 10% 0.23 PEP-Q 0. 15 Tgag 190
Propertl es Flexural Mdulus in PSI 271000 S¢cant

QAL e Y] cl,gl PSI— 265000 Fiexur Strgngth in
PSI 1400 TenS| e El ongatl on@reak [ rﬁlg'/glog. 72

) I"DI IQUU ICI I I d 2 8
Pﬁ@sﬁ’%é@%ﬁ%‘%ﬁ%@ W% aze in %3 H[Hﬁ?' nh C 82. gx

PEP-Q 0.15
Total 100
Properties
Flexural Modulus in PSI 271000
+ [Secant Modulus@?2%Strain in PSI 265000
Flexural Strength in PSI 11400
Tensile Elongation@Break in % 109.72
Tensile Stress@Yield in PSI : 7390
Yellowness Index 2.8
Transmission in % 89.8
Haze in % 3
HDT in °C 82.2

MVR at 265 C, 4 min Dwell, 2.16 kg load in cm3/10min/41

Total Energy-Room Temp in ft-1bf
34.4
(By Multi-axial Impact Test)

Impact Energy-Room Temp in fi-1bf
104.5
(By Multi-axial Impact Test)
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M/R at 265 C, 4 min Dwell, 2.16 kg load in cnB/| Om n4l

Total Energy-Room Tenp in ft-1bf 34.4 (By Miulti-axial
wOnpEmbsstest ) | npact Ener gy- Room Tenp in ft-| bPCL@A24/013438

(By Multi-axial Inpact Test) 39 WO 2004/ 098865

PCT/ US2004/ 013438 Ductility - Room Tenp. in %80 (By

MﬂtﬂﬂtyaRbé}h]Te&?&aﬁIWeSt) Total Energy Jat OCiln ft-I bf
(By Miulti-axial Inpact Test) |npacgoEnerdy at 0C

(BS} Mﬁl’tﬂ-a@&aﬁ%a& TesBy Milti-axial |npact Test)
Duct |ty at OC In %80 (By Mul ti-axifal |npact Test)

LING DT US20047 013438 Tabte—8(|b) Sanpl e
Sanp nposi ti on #24 #25 #26,<Lexan(r)

| €
(Q%%%- R19nPadSr§ Lexan(r) OQ 1050 PT 0 49.66 0

Impact Energy at 0°C in ft-1bf

104.8
(By Multi-axial Impact Test)

Ductility at 0°C in %
80
(By Multi-axial Impact Test)
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Lexan(r) OQL030 PC 49.66 0 O PCCD, 2k poise 49.66

49. 66 49.66 Pentaerythritol tetrastearate 0.300 0.300
w0 .280098d8hosphori c Acid pre-diluted to 10% 0. 2PETAS2D3/013438
0.225 PEP-Q 0.150 0.150 0.150 Total 100 100 100
Properties Melt Volume Rate in cm/|IOmn 38.5 38.7
TableB(Puctility - Room Tenp. in % 100 60 100 (By

Mul ti-axial |npact Test) |npact Energy-Room Tenp in
ft-1bf 104.8 104 8 104. 8 (By Milti-axial Inpact Tes
Total Energy-Room Tenp in ft-1bf 43ameplg3 [Spmple 1 Sample
Qdrbposition al | npact Test) 41 WO 200424988685 #26
PCT/ US2004/ 013438 Tabl e 9 Conposijti on Sanpl e #p7
Loam® OFLROPOl e #29 Lexan(r) 1030 39. 6{49.66
49. 6125 59.61 PCCD, 2k poise 59.61 49.6125 39.p1

RRAED OB I050AC d pre-dituted to 109p0. 07549855 B 075
Pentaerythritol tetrastearate 0.3Q0 0.300 0.300] UV-A
9 0

7

Llféét@irggﬁggpc 250 PEP-Q 0. 150 0 1)l 13 fot 10
PCCD, 2k poise 49.66  49.66  |49.66
Pentaerythritol tetrastearate 0.300 10.300 |0.300
Phosphoric Acid pre-diluted to 10% 0225  |0.225  |0.225
PEP-Q 0.150  [0.150 (0.150
Total 100 100 100
Properties

Melt Volume Rate in cm’/10min 38.5 38.7 37.5

Ductility - Room Temp. in %
100 60 100
(By Multi-axial Impact Test) s

Impact Energy-Room Temp in ft-1bf
104.8 (104.8 |104.8
(By Multi-axial Impact Test)

Total Energy-Room Temp in ft-1bf
43.3 33.6 42.1
(By Multi-axial Impact Test)
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Properties Melt Volunme Rate in cm/10mn 37.67 41.000

39.92 Fl exural
weoeheowmsdes St rength in PSI
Modul us@%strain i n PSI

Modul us i n PSI

Modul us i n PSI

249000 268000 287000
10400 11400 12200 SecafiS2004/013438
242000 265000 283000 Tensile
232000 250000 274000 Tensile

Tabte@at i on@reak in % 123.8 136.2 123.5 Tensile

Stress@ield in PSI 6870 7210 7770 Ductility - Room
[Catipesition % (By Mil t1 - axi Bhmbeyaxst TeahpleG08Sihpld20
| npact Energy-Room Tenp jn ft [ bf |(By Milt]-axial
1 3§55 pE0%4- 9 10483304 8 TOUzd o BFEET U¥sofgqonT fgnp
Iienétt-(f%?% Y I\/UIti-axiaP I mpact Test)%%lsfg&o 41.14
4 2- 020041098865 PETFUSZR041 01343 Paet sty —at—04g
BCCI, 2RO £ - axi al | mpAP Test) 657160 100 Alnpact
Erergy—al—0Ci-a—t-lbf {By_WMil-ti—axial _trpatt_Test)
Phesphytiefieid preodiluged t?o]'t% 078 gy at B875n 1t 0HP ( By
Milti-axial lnpact Test)| 31 8 46 9/42 7 From t hese
Pentseryithrital itrasteargigy be s@8A0t hat t HR30her no®-3¥t i c
bl ends conprising polycarbonate and
PG1A/ (1, 4- cycl ohexanedi nepl2afiol - 1, 4-[@.260 ohex @25 car Qox
yl ate) have nunerous advant ages. These bl epds may He
PEP-Qed at | ow tenperaturjeds50which [@gsont t Ot 0 be
used on substrates having | ow therral resistance. THey
Totd al so 1ree of defecigpguch as qpets anfiggel ns,
when examined in polarized |ight. They
Properties
Melt Volume Rate in cm’/10min 37.67 41.000 39.92
Flexural Modulus in PSI 249000 268000 287000
Flexural Strength in PSI 10400 11400 12200
Secant Modulus@2%Strain in PSI 242000 265000 283000
Tensile Modulus in PSI 232000 250000 274000
Tensile Elongation@Break in %  (123.8 136.2 123.5
Tensile Stress@Yield in PSI 6870 7210 7770
Ductility - Room Temp. in %
(By Multi-axial Impact Test) 60 100 100
[Impact Energy-Room Temp in ft-
Ibf
(By Multi-axial Impact Test) 104.9 104.8 104.8
Total Energy-Room Temp in fi-Ibf
(By Multi-axial Impact Test) 26.4 43.0 41.4
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may therefore be advantageously used in optical
applications such as optical elenents, ophthalmc
wehewte$seni cr oscopes and the |ike. The net hodsPof/uS2004/013438
form ng such high quality optical filns and sheets
advant ageously permt themto be forned at
Dhictitityr AtSENA 6 I et ardati ons of either |less than or
equal to about 150 nmor{ at birefr|i ngence
retardatiogns of greater [than or equal to abput 350 nm
(Eﬁéé'éltlr?éfﬂ%@@actﬂgﬁ%t th€0filmto biOQ or med 1Pt hout
any defects upon manufacfturing. In{the event that .3
i debagtsois detected, Tt ganmbe corrected—4nd
If&?ggqﬂﬁ*@n&?g?ﬁ%gﬁ%fappl ication. In general| it can |be
seen fromthe aforenentijpned exanplles that g bl end
(Bo Myultisixied Impadtyleat) bonat @04.8 an amqi@d.9 of afjo4® 30 tjo
about 80 wt % can producel an optical| quality film
—having a desirable hirefringence retardation of les
Totad Kngreye 03¢ i B-lebout (150 nm or dreater than or
equal to about 350 nm |Ij{t can al so|be seen fhat a

(g%q\?‘gﬁ_ag(g%?ﬁ{gg&%sﬁol yczlgp nate in |ghnganmouny,6f abod

~—+

a wt % can produce an |optical puality
filmhaving a desirable lbirefringence retargdati on of
| ess than or equal to about 150 nm or greater than or
equal to about 350 nm Further the fornulations 43 WO

004/ 098865 .PCT/ US2004/.013438, descyl,i bed .i n. Tabl . .
Fg?rg)t?‘lqg( %pegm?nﬁsaﬁtl g1a§ l%:eogﬁe& ttl}gt i eﬁlepﬂoglmc l?lenc?s comprising
pbBRR®6A4E" Gnd' 9&1?@13,4-6&101%3@{1&&%&%@1-EH%PGI%ﬁe)%E&icarboxylate)

mol ding on top of a film wherein the filmconprises a
hpvenpemerotp advantages. t Hhgseberids eraydie foomed st lamutemperaturas dvhich

oG 80 B UAEAES M B HR SR T88, e o

flebadf deflectPidhCa! domets aad veiRky wbeberahimed sl polkiyeslight. They
blend that is substantially free fromyveins and/or

mayrteersiare he pidwatagrouply wiedin ptiqad applinations Bk agopliggl elements,

i Lt I esi | ved, f . .
oBbBAT KeBR, ¥R Ehod B Bt Pbhey f8fRofs of formigg such high
qu3lity oeptiqahafilins and cshedte xydviantagend]ly germit thgmi Y@l leentformed at
t hereof, wherei.n the resulting blend has a JTg of | ess
biTRTHESRAS, FeDigaonsn A SHhSE dessi P OmsaNAL. i iaBput Apdtm or at

bl?rtefrﬁﬁgﬁ& reé&'@elt{ohg gg%&aétér Wad bt EFualBY abtut B50 ln? ©&hbdd methods

ayered optica ication such as a protective
pemnig thef Him po baformedswitland anfi elefackseupofimanifhetsrimgid In the event

thsatc] eaetﬁ?mbgv‘i:tﬁuge%ec% ig Igl%{eg:ted, it can be corrected and used in an optical

application.

In general, it can be seen from the aforementioned examples that a blend comprising
polycarbonate in an amount of about 30 to about 80 wt% can produce an optical
quality film having a desirable birefringence retardation of less than or equal to about
150 nm or greater than or equal to about 350 nm. It can also be seen that a blend
comprising polycarbonate in an amount of about 40 to about 60 wt% can produce an
optical quality film having a desirable birefringence retardation of less than or equal

to about 150 nm or greater than or equal to about 350 nm. Further the formulations
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advant ageous | ow tenperature properties nmay be used in
such | ayered applications wthout destroying or

wdegadsssy any ot her conponents of the | ayer edPopiiSe®mh/013438
application that possess |ow thermal resistance. Wile
the invention has been described with reference to

cteicalﬂqleklg'n Sl‘ablﬁ‘;}%@)’g ﬁ@x)taﬁd Thble Svdould beusedde it m&bdﬁatutegmseessing
ski.lled in the art that varjous. changes may be . nade
Dikcaigaisuch ah back P Hus SHoP| Gt ST SeEHh MRl Sompriscs a
&I &Ql_flpdéitfolﬁﬁﬁﬁﬁt igﬁ?ﬁ_@rc;f i Behefs' DA e S0P belisel I?:g golﬁraiéeers and

i nvention. addi tion, many nodifications my
potarirdd punglasses: t Froul the aferementidned esamples.dt imly also Heseen that an

BRI e lusparnlE Brosier olon dnstip Sistunielty dis fom veins
anbRk cbﬁ@tsicﬁﬁﬁﬁfsémgﬁ%v@?olgéﬁbérﬁﬁe b 2 106 V%Bfi%f%ﬂd%sgerr resin

enbodi ment discl osed as thée best npbde contenp
desived; ifram outcycldaliphatiev divli on, equimaleni atheteh§ amds entcydoaliphatic

dgﬂ?alrl{)%é/ﬂ?&glglﬁ 82'&'11 Cei%ﬁfbv%gei_nt ntrs %'ﬁrkﬂgmw : gllllgngtg I%Tendslga%pf Ty of
1664407 (0B 4%E an\Abéehtdble fali-MaER) ilnpactlstAnpfit hod for
manufacturing a filmor sheet conprising: deformng a
ijI ynmeric_alloy at a tenperature effective to inpart

dlitionally cthe r Wises mayobe uiilized dr rlayryed caticel application sueh as a
r onet er . The .
PREARE oo B HolGIEL, abQ APRRE 330 MBROIR HoBtc (Rl of their
aﬂbmﬁa’g_nphsaiﬁtvi/ ctelflpa‘rmur: esptllg>|ert'ﬁts th®abé ukembirlf esodhnRyéed applications
erein the polyneric alloy conprises oligaoners )
v\ﬁgqoyhéﬂegt,roylgg affc HEE%Fa By ARr Otherepomperants of oihe nyered optical
2pPIRAHBHRIER poRb&l 1oR|RGinat ARRGEY S, graft —copolymers,
ock copofymers, random copol yners, or a conbination

conprising at |east one of the foregoing polyners.
Whikhthe inventidn dibs bkeni dastribadhwitkirefetenee poéxemeplany embbodyments, it

o ri Ses, a Aol ymeri,c.resi and wherein the
A P ERtRg 0% NGB D arBat Ktk sfignesh anay be made and
e@ivylents Ggay bersib¥emted for BRIELH tHeeoPRINGR /lePhrting from the scope
pol yacrylic, polycarbonate, _tpol_yst yrene, ]
op theyiaweionn laaddiliony meypy madifigssipysumay |bgtraade to adapt a particular
)| g . yar yl.sul f.one. .
RIS EAF e A BEORe spBFLUE P, Fne om e
essehtdalisdepe thereof. Therefore, it is intended that the invention not be limited to

the particular embodiment disclosed as the best mode contemplated for carrying out
this invention, but that the invention will include all embodiments falling within the

scope of the appended claims.
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pol ysul f one, pol yetherim de, polytetrafluoroethylene,

pol yet her ket one, pol yether etherketone, polyaryl ene
wetharossdes qui d crystal line polynmer, or a conbi RETIUSEN04/013438

conprising at |east one of the foregoing thernoplastic

resins. 4. The nethod of Caim3, wherein the polyester

WHADLIS/ 6LAEMERRIS: er epht hal ate, pol ybut yl ene
t erepht hal ate, pol y(1, 4-cycl ohexane-di met hanol - 1, 4-

XS REIER S SALREY K or RRLUCHEHAELM! ene
pol y(cycl ohexanedi net hanol - co- et hyl ene gl ycol

deforapiy Hpbdlghelic aHoPhen@nperiire %ffB&lvettB ?Qﬁ% méefef&{ned alloy
100 nol e percent terephthallc acid, about 1 to about

adyrefigngengrietasdationof greajer thareoraauel tewbhuini0 randmateout 1

to about 99 nole percent ethylene glycol, a blend

Jalols] . | . .
I S AEL he D8 E FL in
aaiﬁdtsﬂM(Dre:kﬁﬁ amdl\ehqnelncthcfltpolyslwi&t diklyl con@itisds ofiforBers, polymers,

%‘Eatl on co L sing. at | east qgne of the foregoing
pelymers; d HH%%’(S’&W@PYSCF%PQ](Y@“SV\ET@? bquktqqeolymers graft

[ I b
A ] o S ISR L
leaghqrrei of élse fotégon@ RIPMERIS865 PCT/ USZOO4/ 013438
poI ycar bonat e and

C ohexange- di tha clohexaned car po
'flé‘h 3 Rk IR et Bt B bt oS Comt i polyamerte resin,
aﬂd/eﬁvﬁ&%m}x@cpﬁ i€l 3n Ci§ AOGLthytRe, O%l}ﬁopﬁ&%ut polyamide,

35, 000 g/ nol e en neasured using a polystyrene
pg}yg.ﬁgrar dpolgmdqmepglyichth]e polyacrylic, polycarbonate, polystyrene

di et di
P @: aé%e}éhééyc AR o émiy?/cr%@{?y tE/OI%%C{E‘S %eglgg yyrethane,
palyaqﬂsulfoﬁa ﬁol?bﬁefsﬁtfbﬁﬁj Opol{rgient 1, suMi@d, i Polliyl  chloride,

ric all oy, conprises polycarbonate-
g‘d ?‘g’ym Eﬂhé%b‘?%%dﬁetm}ﬁfﬁﬁaﬂ@@@thylﬁé%e pglygthstketone, polyether

et%@fk%ﬂﬁ%ﬂ g%o%za‘?}len@oéﬂﬂ&ar R %B’opa?lkl) ﬁmeggggr or a combination

t er epht car bo
compesihg htdbast ene gbﬂhy cfa'egmngitlﬁennmplahn@rebme nd conpri sing
a copol yner of 100 nDIe percent terephthalic acid,

4308 hosthofines TIH o waotn Doy pagtier 1S molvatslineoterprbielate,

S19b léheeth)” en@re@)hﬂﬁ@d ly(1,4-cyclohexane-d -
ppglf/tgarbonate copol yester carboﬁgtyé cgfoc%)%lgné?lgt-handm

cysdohpranadjdarhenitits )yl ate, polp}bbdtrbmthylenw th a bl eephthalate),
p&l?{@lcfoﬁ&]age(%meﬂp ol 85 etherne gﬁycol terephthalate), a blend comprising

the copolymer of 100 mole percent terephthalic acid, about 1 to about 99 mole percent

1,4-cyclohexanedimethanol and about 1 to about 99 mole percent ethylene glycol, a
blend comprising a copolymer of 100 mole percent cyclohexane dimethanol, 1 to 100
mole percent terephthalic acid and 1 to 100 mole percent isophthalic acid, or a

combination comprising at least one of the foregoing polyesters.

5.The method of Claim 1, wherein the polymeric alloy comprises a polycarbonate-

polyester blend and wherein the polycarbonate-polyester blend comprises
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nol e percent terephthalic acid, about 1 to about 99

nol e percent 1,4- cycl ohexanedi net hanol and about 1 to
wahot0o®es nol e percent et hyl ene glycol, PCT/US2004/013438

pol ycar bonat e- pol y( 1, 4- cycl ohexane- di nmet hanol - 1, 4- cycl

ohexanedi car boxyl at e)

m@oﬂhoylﬁﬂelo hed apudyi| lnﬂecy@ak))’r[dxanmdmndﬂydnlehé ,49¢}§d1ﬂiexak1)nedicarboxylate,
ter t hal.ate car nat e- copo ter-carponate

VIR A RGP BIR 1 EE G BIOISPRIeE s o8 abot 10,000 to
BBHCEND00 bRRALRITA! Ihsasafed%su?gbg o‘ﬂoléﬁ;ﬁ@ne;’%%bm@gz}ng%ﬁerein the

percent 1;4-cycl ohexanedi nmet han
pookye - mlcﬂmic@eﬂbmémnolel HWelnhe)@nyd:iohnbomylbﬂeynﬁas an intrinsic

o LR PR AR 121 10 100 ol b per cent

terephthalic acid and 1 to 100 nole percent

6. e hichidldi 6f a%iith 1%vh@re@19mta palynficCAg" b&hﬁgseatpdlf&?sonate-
one of the foregO|ng 7. The et hod of

ppbf(t:mhe@méﬂmgﬁhn@olammébylﬁm tehecol i Iﬁﬂﬁphﬂ@laéeét giolycarbonate-

o SRR et PR hbtE KGRPBhTEG, BolyRioonate

véitioableAd ComipREng b b polyfhed 61 00EhbIR petfentiedphthhlic WHA! Sdut 1 to
ai)he f|In1or sheet is used in_an optical device havin

PEhe? menlamercsnt dif-cysheicsanadinethara! andneboutd) b about 9 mole

SR cUBILS! o S SRS o Bcronn-

p@lymnelhndmethagﬂﬂatﬁ&;ﬂﬁgﬂmme wibalblénd ¢qtprisinga copolymer of 100
cqnbi nation conprj.sing_at | east one of the optica

@i 8%@?““463\%{@65%/ 894 6aPopT/ Us208R9W 1 P43gn0lg. peEcent  1.4-

hadnadi f r n
JpoARnRlipleHEdl bnd OO 16 AR SODEOR bt chlifeng elyeol,
potynmdvshate—pahtﬂl mwnbihnxamehmfsﬂllam1n134{c§mlphémsdlbabkxylate)-
strate on coext |on 0 e shee

opPi it eidid Gbe esorn ol nofrearthehtm $olycatbonate-
chbsly&te-daltROnEDSAth A Bldnd Rffisie ﬁe&pgﬁk&rtmlé@%%le Percent

filmto forma nultil ayered conposite. "11 . A ne
tegeplibaliet acad,| apont il b rhoin®) owhe percartdl 4®b'ﬂbh¢xana¢hmethanol and
ical _fil r,sheet i n a|n .the fi
o Gabobd 0 Fois e sEPe aliRia S5 BomPtitd capelyiner of
1p0 @ml&@kﬁbenﬁ Oyclolxases dinidhdiol,| Do 1 00REsI8 tpdfcRnOterdbhthalic acid

pol.ynmeric resin contained in t he al | oy.
and 1°to 100 mole percent isophthalic acid, or a combination comprising at least one

of the foregoing.

7.The method of Claim 1, further comprising annealing the film or sheet at a
temperature effective to impart to the deformed alloy a birefringence retardation of

less than or equal to about 150 nanometers.

8.The method of Claim 1, wherein the film or sheet is used in an optical device having
light polarization, photo-chromism, tint, color, decor, indicia, hardness, anti-abrasion,
anti fog, X-ray recording, photographic filming, digital storage, light management

capabilities or a combination comprising at least one of the optical devices.
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12. The nethod of O aim 11, wherein the annealing
tenperature is greater than or equal to about a
waiohdessegl ass transition tenperature of the peCymseios/013438
resins contained in the polynmeric alloy or wherein
the annealing is conducted at a tenperature of
9.0heaietliod HPOlaih 16 Gudier tcom@hsmg aﬂﬁ)ﬁng ¢hosheeher filmés s substrate
glass transiti nterrperaturﬁ all oy. 13.The
tonforR B tley P CAPO e WherR: {hp PBE Shinersaeck molding
[ equal to
e O S B e P T he

optl cal transmssivity is greater than or equal to
1 Pheimeliisd ofl €laline9,mehdroin the sabsiiate is1backhmokled ontrethe sheet or

0 ri ses pol ycarbonate and
ﬁg%F%/ &@?ﬂ&ﬁ@%&%@;‘}?iﬂ t hanol - 1, 4- cycl ohexanedi car bo

xyl at e) and wherein the polycarbonate has a nunber

lﬁAerh@ﬁ@d P k@S rinl Iy Rlitatiab coRetstand0ieilntad opbiealtfilm or sheet
, 000 g/ nol e when neasured using a polystyrene

ccsmmﬂ:bagd and the poly(1,4-
cycl ohexane- di net hanol - 1, 4- cyclohexanedicarboxylate)

h f
el LA
%l@ﬁﬂdil@ltiohﬁ_elﬁbﬁﬁhlr@bf 4 pelyinetioresin eontdiretpierthe H]ll@y
ective to inpart to the sheet or filma

12'@‘@3&%}3‘%@6 REIHEL di s AharP b iR B smpetatuts is eater tan or
{’u(;[T T{RaP éﬁ%ér?assmﬁgh@ﬂ i i s ofqlé‘bmyilﬁknc i d\&ntained

onprising a or filmto & substrate
int tiet polymﬂﬂedillay canwhmlm‘die ahmealing nconduetediat & temperature of

fi h b
o SR TS o IR Yhmperatore of
t}fgcgll)gyerl C resi n in an anount of about 1 to about 99

wt % “and a second polyneric resin in an anount of
about 1 to about 99 W% wherein the polyneric resins

13Tke mreghnckef Glaimn 14, wbersiibg g’llmocrrcsé\e%trhamathﬁr%n&eﬁ@? gjardation
ﬁFeIS% ta'.nvc()er al RS %g&%a{i{l‘) Rl‘ﬁl rthé: ta\%éaﬁq{%h&d Wfei thet %ptlcal
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u&@hﬁkﬁ%&ﬂg&%ﬁﬁhﬁt or @fualvotaboat 85%.ef ri ngence
retardation of | ess than or equal to

14.The method of Claim 11, wherein the polymeric alloy comprises polycarbonate
and poly(1,4-cyclohexane-dimethanol-1,4-cyclohexanedicarboxylate), and wherein
the polycarbonate has a number average molecular weight of about 10,000 to about
35,000 g/mole when measured using a polystyrene standard, and the poly(1,4-
cyclohexane-dimethanol-1,4-cyclohexanedicarboxylate) has an intrinsic viscosity of

about 0.82 to about 1.12.

15.The method of Claim 11, further comprising deforming the sheet or the film at a
temperature effective to impart to the sheet or film a birefringence retardation of

greater than or equal to about 350 nanometers.
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about 150 nanoneters. 18. An optical device
manuf actured by the nmethod of Claiml1l. 19.An optical
wdeviqmesssanuf act ured by the met hod of C ai m 11PCT/2B2088/013438
filmor sheet manufactured fromthe conposition of
Caim17. 21. An optical device manufactured fromthe
16 dipomiethodnofoCldiinail iy fikther A®dmprising affixing the sheet or film to a

substrate that is used as an optical device and wherein the affixing is accomplished

through back molding or coextrusion.
17.A composition comprising:
a first polymeric resin in an amount of about 1 to about 99 wt%; and

a second polymeric resin in an amount of about 1 to about 99 wt%, wherein the
polymeric resins are treated with a deforming force or with an energy effective to
produce a polymeric alloy having a birefringence retardation of greater than or equal
to about 350 nanometers or with a birefringence retardation of less than or equal to

about 150 nanometers.

18.An optical device manufactured by the method of Claim 1.

19.An optical device manufactured by the method of Claim 11.
20.An film or sheet manufactured from the composition of Claim 17.

21.An optical device manufactured from the composition of Claim 17.
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