COLOR STABLE MULTI LAYER ARTI CLES AND METHOD FOR MAKI NG
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comprising arylate structural units, for example one with structural units derived from

resorcinol and a mixture of isophthalic and terephthalic acids, which may be blended
with a base polymer, may form a copolymer therewith or may constitute a separate,
external layer thereover. Such polyarylates undergo a Fries rearrangement to form
hydroxybenzophenone moieties, which serve as ultraviolet absorbers and protect the

base polymer from photoyellowing.

However, the polyarylates themselves may develop a yellow color with the passage of
time, dissipating to at least some extent the benefits of UV absorption. This is
because, while they absorb primarily in the range between about 360 nanometers and
about 390 nanometers (nm) in the néar ultraviolet portion of the spectrum, their
absorption extends a small distance into the visible area, resulting in the yellow color

development.



absorption extends a snmall distance into the visible

area, resulting in the yellow col or devel opnent. One
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from seeing the yellow material that is concentrated in the first 50 microns is

ineffective. Thus, new methods for color suppression continue to be sought in the art.
BRIEF DESCRIPTION OF THE INVENTION
The present invention provides a multilayer article comprising:

a substrate layer including at least one white scattering pigment and optionally, at

least one stable chromatic colorant, and

at least one top layer including at least one thermoplastic polymer comprising

structural units derived from at least one 1,3-dihydroxybenzene and at least one



a substrate |ayer including at | east one white

scattering pignent and optionally, at |east one stable
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thaf zltﬂ@dsﬁoﬂﬁ?ﬁhﬂctlﬁ@stthé airomatidcalxiane. Fi gure 2 is a
graphical representation .of the change in color val ues

nd _the DE col or shi u sure for a
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shift versus exposure for a multilayer article with unstable yellow colorant in the

substrate layer.

Figure 3 is a graphical representation of the change in color values and the AE color
shift versus exposure for a multilayer article with unstable yellow colorant in the top

layer.

Figure 4 is a graphical representation of the AE color shift versus exposure for
multilayer articles with unstable yellow colorant in the top layer and with unstable

yellow colorant in the substrate layer.

DETAILED DESCRIPTION OF THE INVENTION



mul tilayer articles wth unstable yellow colorant in

the top layer and with unstable yell ow colorant in the
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I NVENTI ONAs used herein the term pol yner conprises
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_ ayer ar e I's achieved by dividing the
white scattering pignment into the substrate |ayer and
Y élhavinp of ab betickelyboatly otarampstiynata depéh efape fisst &P microns of an
"Lightness of white material" as used.herein.i .
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together. "Unstable yellow colorant” as used herein
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col orless at ap roxin%tely .
one unstable yellow colorant and optionally, at least one stable chromatic colorant.
The colorant may be a pigment or a dye, and either an inorganic or an organic
colorant may be used, or these may be used together. “Unstable yellow colorant” as
used herein refers to at least one yellow colorant that turns colorless at approximately
the same rate the polymeric article turns yellow such that the color of the multilayer
article remains substantially constant. Typically, the at least one unstable yellow
colorant has a yellow index half life in a range between about 100 kilojoules per
meter squared per nanometer (KJ/m*/nm) and about 350 KJ/m?/nm at 340 nanometer
light exposure when exposed in a Xenon arc artificial weathering device. A “stable
colorant” as used herein refers to a colorant or combination of colorants with a half-

life of the maximum absorption measured in a range between about 400 nanometers
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the sane rate the polyneric article turns yell ow such
that the color of the nmultilayer article remains
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114/Disperse Yellow 54, Solvent Violet 36, Solvent Violet 13, Solvent Red 169,
Solvent Red 195, Solvent Red 179, Solvent Red 135, Solvent Orange 60, Solvent
Green 3, Solvent Green 28, Solvent Blue 97, Solvent Blue 104, Solvent Blue 104,
Solvent Blue 101, Macrolex Yellow E2R, Disperse Yellow 201, Disperse Red 60,
Diaresin Red K, Colorplast Red LB, Pigment Yellow 183, Pigment Yellow 133,
Pigment Yellow 110, Pigment Violet 29, Pigment Violet 15, Pigment Red 181,

Pigment Red 209, Pigment Red 209, Pigment Red 202, Pigment Red 178, Pigment

Red 149, Pigment Red 122, Pigment Orange 68, Pigment Green 7, Pigment Green 36,

Pigment Blue 60, Pigment Blue 15:1, Pigment Blue 15:4, Pigment Blue 15:3, Pigment

Yellow 24, Pigment Yellow 53, Pigment Yellow 184, Pigment Yellow 119, Pigment

White 6, Pigment Red 101, Pigment Green 50, Pigment Green 17, Pigment Brown 24,
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The thermoplastic polymer of the top layer comprises structural units derived from at
least one 1,3-dihydroxybenzene and at least one organodicarboxylic acid. Suitable
polymers for this purpose, specifically arylate-comprising polymers, are disclosed for
example in commonly owned U.S. Pat. No. 5,916,997, the disclosure of which is
incorporated by reference herein. Arylate-comprising polymers having a glass
transition temperature of at least about 80°C and no crystalline melting temperature,

i.e., those that are amorphous, are preferred.



5 weight parts, and preferably in a range between
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dis € exanpl e i nyXownd U. S. Pat. No.
5, 916, 94 t he |di scl osure o whi chli s |s incorporated by
referen Aryl ate-cfnpri si pol ynmers having a
gl ass t on tenperaturé\Q\éﬁfyleast about 80C and

no crn% fne nelting tenperature, i.e., those that
are é rphous, are preferred.|In one enbodi nent of the
present invention, the polynmer conprising a
polyarylate is one wth structural units derived fro
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substi tuent, espeC|aIIy halo or C1-12 alkyl, and p is
0-3, option IIy in conbination with st@ctural units
of formul a wherein R1L and p are as previously
defﬁned and“R is ady C3-22 aliphatic, alicyclic
—or—aixed’ atiCphatd ' @icat.. Mieties
represented by R are eferred to as "soft bl ock"
units. It is within e of the invention for
ot her acid groups, those derived from
al i phatic dicarboﬁyblc aci ds such as succinic acid,
adi pic acid or cycl ohexane- 1, 4-dicarboxylic acid, or
fromother aromatic dicarboxylic acids such as 2, 6-
t hal enedi garho C P liphatic,
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consj st of unjts of,
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It is within the scope of the invention for other acid groups, such as those derived
from aliphatic dicarboxylic acids such as succinic acid, adipic acid or cyclohexane-
1,4-dicarboxylic acid, or from other aromatic dicarboxylic acids such as 2,6-
naphthalenedicarboxylic acid, to be present, preferably in amounts no greater than
about 30 mole percent. Most typically, however, the top layer may consist of units of

formula I, optionally in combination with units of formula IL.

The units of formula I contain a resorcinol or substituted resorcinol moiety in which
any R! groups are preferably Cy.4 alkyl; i.e., methyl, ethyl, propyl or butyl. They are

preferably primary or secondary groups, with methyl being more preferred. The most
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formula I, optionally in conmbination wth units of

formula I'l. The units of fornula |I contain a
woesirieis2el or substituted resorcinol noiety i RCWHISE5/013718
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ethyl, propyl or butyl. They are preferably primary or
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rapgo bf Betbech, atmt &) 4o efrat abdwt 2.h:1t heore aprgferabfly ot thegiange of

about 0.67:1 and, about 5:1, d t '
bW e 061 DERhaB Aol o U PraR oL b Rk of Petween
atoll€o 9Rt dnandbusef 4. bl ock units of formula I1,

resorci nol or substituted resorcinol noieties are

ag_ai n present in ester-formng_conbination wth )
Inwthiecoptiosalasaft whtcknnits3o R formplap Harpsorcingl; ¢y whse%ﬁ‘ﬁz resorcinol

m xed aliphatic-alj ' ] : . L St
s E508 LANER e UG E AL eI i e il
C9, diphdi, @ieydbic omiked ylipiadbkiityrie radioalp. Priferably, R?is a Cs.0

pr ef er abl is aliphatic _and e

R2 i .
sthugh i Slksione o1 prErped oy S Siig crdamgr Preyloplylene

aryl - 1S RD: - i - iphati
\ Pe‘f‘c% I D& dRSdci R Y st4iSRashaR aliphatic.
grgs%eg/lfog? ?y 35/15 ?hftgelrs_f ak?{grcra?rlet hodé, cognl)s!iS)[Et1 of unietlg ?)flc
formula | and especially structural units derived from
Itr s oswilyofound thetrithe) arylete-anirpisingr pelymesy magst tegsily prepared,

der.i i - - . _
cerlS e AR Pl ST, B ol P PG T B iy
sthaapht hatad &ives R bl @@ )ini Brdimmiba rwikabtinectiral ties derived

range of between about
from isophthalic acid and terephthalic acid units (sometimes referred to herein as

resorcinol isophthalate/terephthalate) in a molar ratio in the range of between about
0.25:1 and about 4.0:1, preferably in the range of between about 0.4:1 and about
2.5:1, more preferably in the range of between about 0.67:1 and about 1.5:1, and most
preferably in the range of between about 0.9:1 and about 1.1:1. When that is the case,
the presence of soft block units of formula II is usually unnecessary. If the ratio of
units of formula I is outside this range, and especially when they are exclusively iso- '
or terephthalate, the presence of soft block units may be preferred to facilitate
interfacial preparation. A particularly preferred arylate-comprising polymer

containing soft block units is one consisting essentially of resorcinol isophthalate and
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0.25:1 and about 4.0:1, preferably in the range of

bet ween about 0.4:1 and about 2.5:1, nore preferably
wonodsheoange of bet ween about 0.67:1 and abouPCT/US2M5/013718

and nost preferably in the range of between about

0.9:1 and about 1.1:1. Wen that is the case, the
redOkE&8EANGBa&te 8@ inbd AfartBiib $n Gfe faapeol detwleen sbostuBbilys and

unnecessary. If the ratio of units of formula I is
aboett%5:8é.t hi s range, and especially when they are

excl usively isoor terephthalate the presence of soft

ck units r, f

ARG S e PR e 6 pmieR fof e b Biyer ity Bklpagfta by

coﬁfléﬂt@hﬁ ‘éﬁﬁﬁﬁtﬁioﬁg r@@h(ymie lendntraaml‘treg condlictdsl guterfacially in
is one consistin

solugigpiiHa el cxHAESOE Pifct cartiishast 81 GhvRiER oFe knqpgy i the at
T}éﬁ%l'l 8 fgﬁa(tﬁ‘r ?ﬁgﬁoﬂ) coRGHYES Qrea@&‘éﬁbéﬁ ﬁ)rle)énﬂﬂ’@j i Rekhimonly

e-conprising polynmers useful

oviadyunst Batf No 696 61990, thaydésclosaye ﬁéw}mphpang:grmyated by reference
conventional esterifcation reactions which nay be
heg@dduct ed i nterfaci al ly, in solution, in the nelt or
under solid state conditions, all of which are known

AlsD ddekua4d ¢ br IR @6 Glﬁyéﬂ arer @Rabtk Odbpﬁlyéﬁtbicaﬂmaates
are descrllg for exanple in commonly owned U. S

didddoseB, @b, @gmedt ire @pgltﬂmﬁ;uﬁ@mﬁlpn%lod‘ﬁwﬁsaﬁ’mwé?‘%r §FédN°

ol LTSS, N6 BB 5 a8 LGS, B o

byfirefek@eedhasil. Cl ahéyedndlide Qﬂ@crkdlcbgolyﬁremmhmnmmgegolyarylate
applications Ser. No. 09/368, 706 and Ser

stoorualoBEglerivRd fiors 8] o Gihydr i DeERR 4B GIUFTS léophthahc acid or

r ed b [

telSBBR D AP bl Gl RO Bl aricly B ARCHER SRRt unite

mﬂﬁﬁWM@ﬁhéﬁﬁmm&,l 3- dlhydroxybenzene and eit her

i sophthalic acid or terephthalic acid or a m xture
thereof in conbination with carbonate structural unit%HD
and having the formula (111) wherein RL and p are as

evi ously defiyed/ each R3 | |ndeper@dently a

i val ent organl rfadi cal, m i lat Ieaﬁ 1 and n is@

e%iiwggo4 faam Wﬁ§at&ea deA\ﬁ
m /

wherein R! and p are as previously defined, each R? is independently a divalent
organic radical, m is at least 1 and n is at least about 4. Preferably n is at least about
10, more preferably at least about 20 and most preferably about 30-1 50. Preferably m
is at least about 3, more preferably at least about 10 and most preferably about 20-

200. In especially preferred embodiments m is between about 20 and 50.

The arylate blocks contain structural units comprising 1,3-dihydroxybenzene moieties
which may be unsubstituted or substituted. Alkyl substituents, if present,  are
preferably straight-chain or branched alkyl groups, and are most often located in the

ortho position to both oxygen atoms although other ring locations are contemplated.
9



10, nore preferably at |east about 20 and nost

preferably about 30-150. Preferably mis at |east
wahost12&28nore preferably at | east about 10 an#Cm$R005/013718

preferably about 20- 200. In especially preferred

enbodi nrents mis between about 20 and 50. The arylate

Su?'a@lggf 1?91@&%6u§§ bt hRkhyNdthya ﬁ—@fﬂﬁyﬂ SSd}ﬂopyl butyl, iso-butyl,

dr oxybenzene noil et es
t- bmltbéuimtyﬂ jtdecgll and agltssbstiteie@dlkyhl mglpdl@a\é@pleueﬁbénethrl being

[ re.pr str r
ool SR G AL oim A2 o
1, RPshidrOfyHeRzdpet naxige tontaiiidy ah t hougte odsfn eﬂkylr mgd halogen

| ocations are conte Iated Sui t abl e

subsigiiende alr¢eatl$w$u1tab][ehy e \ﬁa.hm @ﬁ)ﬂ may gggr}) prqulafléralgm @1% gnd more
prgﬁ%@? wh Xn 4 Blé: 13- 3:[%& }{éﬁr@éh? ﬁﬁ{]&% Zslr % glr;néflﬁ’ﬁl%%brrcﬁfo? dThe

mORAprdfelibAl BWlW(H‘f))@)FHeﬁibne iihtblé@hb anm:bmgmd rssdysinok mewlish p is
aré brono, chloro, and flu dr oxybenzene

zeo JiaBeTe GROEHTIN AT } - GORYINETE HRTSGersuch o o
St %ﬁgﬁlﬂétz%feﬁ?gs%ﬁaﬁoﬁgﬂtﬁ Qﬁe@hylfgggrcﬁﬁ)ll Hfe efléU cd%téﬁﬂilat@@

pretre nore preferably 0-1
preferred 1, 3- dlhydroxybenzene noi ety is
In2 thee iyidte &ﬂnbm:rreﬂl OtllnltSTkPed rﬁ;&-tdll‘pdecfxgbm@q@ne moieties are bound to
1, 3-di hydr oxybenz |et s un ubstlt L8
arpRgF GEEIONYHC s FP%G ljes ‘%ﬁ‘P m%r ARPROISHE anoieties. such as

al ni ng

1s<§ﬁlﬁﬂéi£t@sbrottare%ht%afalé"¥1d E&W@ﬂﬂﬁﬁ@%&'ﬁt@éd @&rivasived) (ﬁSpcﬂycychc
ture of substituted resorcinol with

mBietie, hy budbsorsi nbiphemyé aﬁl@@rb@zmltat@rrpl divkenylathert hdicarboxylate,
dig%%/ng(?qtu fci%: glc(i%r al 1 m t(? ﬂ(e}o %C g?%‘% X&enﬁgﬁﬁnylsulﬁde

diERbLELYISS, Whbeh mayhrhﬁemmwdyraae noi gefeesbly suataphthalene-2,6-

i sopht hal ate or terephthalate or their
dicirboxylafe; stmixiiEes of dneneey e andder: PO&YCY;SB‘F grapaticcdicarboxylates.

P%?eﬁg%lk; lstg? hl{ilgomcfﬁ% kﬁb&?@cﬂﬁlc agﬁr qg?)%{lé%‘t ©re isophthalate and/or

er di carboxy I phenyl sul t one
tefphafanex Y Eake or @bﬂhﬁ%ﬁidklﬁbmn&s nhlasz &e poosyihtathior the most part, both
drphenglsulflde dic rbox¥

argapPReRbiTeh SRRl EaTH0 Q| I5A0d! hag?rt%ft% Ferentyhalatp it thy wRge ST potween
al%ul‘t: %rﬁoﬁx ¥hPhtkout 9T0: 11 etﬁe fopHDAREY & HefepBtHAl8d ratio is greater

ycycli'c aromati c di carboxylates. Preferably, the
than avehi 4.0di, cembmaytdptabde latrelsoifetyiche oag@mprsm,gmfg@p afVihen the

13231%181%(; g rggrgﬂ}tgﬁlﬁgfr onlligE Ilr%.?g &@ranpa;)ﬂtl)to 6 g% ? hthgr? llégacgge}gt%k ?e%els of
nﬁofégeea g}g)f}fg@r&eﬁ%“y ksyaRht badfakBlyt hd ehelahthad abe 1$dphtﬂahate to
terephthalate is in a range of between about 0.4:1 and about 2.5:1, and more
preferably in a range between about 0.67:1 and about 1.5:1, m is at least about 10, and
n is at least about 4. Soft block moieties corresponding to formula II may also be

present.

In the organic carbonate blocks, each R? is independently a divalent organic radical.
Preferably, said radical comprises at least one dihydroxy-substituted aromatic
hydrocarbon, and at least about 60 percent of the total number of R® groups in the
polymer are aromatic organic radicals and the balance thereof are aliphatic, alicyclic,
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about 0.25:1 and about 4.0:1. When the isophthalate to

terephthalate ratio is greater than about 4.0:1, then
wanescep2abl e | evel s of cyclic oligoner nmay foPar/USk®E/013718

the i sophthalate to terephthalate ratio is |ess than

about 0.25:1, then unacceptable |evels of insoluble
oPRLMRBE rE®Yalb OrShitableat Bfalldals inkRidenhahefifléne) paphenylene, 4,4'-

i sophthal ate to terephthalate is in_a range_ of_ between

bighenyleng, 44.#'-bifd S alvwathyD-rhenylengd Zisb(plmaioainjonaie, 6.0~

r e. bet e OUut . i : 1 i .
CrESSP AR AR P AL il i | &y oz otich
cotRispdriden the aisaaapdubgitited facumaticahytdroqustyonaldésldsed by name or

present. In the organic carbonat | ocks,, each R3 i )
fmﬁbﬁéﬁ%ﬁqf)ﬁpﬁmﬁ@}ﬂaﬂéﬁt Pggr Blgnﬁ,g%,gagcvglplph B 1BEPY ef;l’ herein

b}g.aljegeéérﬁg! CaAbg:?LfE{&ﬁfaﬁgsgfétfeﬁcﬁa%tiﬁagggoorganic radical is 2,2-bis(p-

i'nydroxy-su ute romatic carbon, and at
pheagkhedoprdpyGienper aentthef dihlsdroxyisabstituet e propfati®3 hydrocarbon
groups,.in_the polyner are aronatiCc 0 L¢c.radicals
COIFFIPeTEnSHRCERIR 1S CORBRQILY kngwan ag lﬁP%éFPPQQE@W‘%ym ic,or

aromatic radicals. Suitable R3 radicals include
1t7% BARRY S0 thParPRENYdreRRingpdtymeR JHTROpSager undergo thermally
4,4" -bi (3, 5-di net hyl ) -'phenyl ene, )
012 photvickémicpltye rinfesed) Priopapasrangegent of arylate blocks to yield o-
. 3,3 .3 -tetranethyl- | I'-spirobil ' J
T A A T e S
redidiod! Bidre pHRRhiatly! fdedt 9pBitioa ofvielate @hdioMsenthescanseatrange
by name or formula (generic or specific) in US. Pat.
toNpieldctpirymegersvifiitle Bt Jessti one drygBrat EaUMEFE? fo Bileast one ketone

reference, A t hcul ar r . ' j _
Ty s R A O
cléif eeraets sands tyipidalle decangriset oe by dnaeaobdire following structural
CeresPonding thereto is commonly known as bi sphenol A
mogisy of farmulasg¥) VedhVihat the aryl ate- conpri si ng
pol ymers of the top |ayer undergo thermally or
phopochem cal |y i nduced Frieg rearrangenent of arylate
bloﬂks to yield ohydroxybeniB enone noi eties or
a ogs t hereof which iﬁrve as stabilizers to W
THICatT O rticdtarly, at |east a portion of
aryl ate chaijn ne rs can rearrange to yield chain
menbers withh at | east one hydroxy group ortho to at
| east one k&t one up. Such rearranged chain nenbers

are typicall ydr ophenone-type
®Y, |

HO OH V)

WaVaVa¥y
@]
G
e"\
O—0
J\ninf\
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chain nmenbers and typically conprise one or nore of
the followi ng structural noieties of fornmulas 1V, V,
wanasikosekerein RL and p are as previously def Paeas2005/013718
Thus, in one of its enbodinents the top | ayer of the
present invention conprises arylate-conprising
pol ymers, at least a portion of which structural units
have unglergone Fries rearrangenent. Fries
rearrangenent typically gives polynmer with structural
uni tsSrgpresented by a conbination of Forrmulas VII and
erein Rl and re as previously defined and
@ rat of structural units
y Formula VIl to structural units
reprgsentedi{by Formula VIIIl is in the range of between

abou nd about 1:1, and preferably in the range
of be )9: 1 and about 80:20. Although iso-
angrb rephthal ﬁe units are illustrated inFornulas VI
and VIII, the alc rboxylic acid residues in the

aryl ate residues may be derived from any suitable
di carboxylic acid residue, as defined hereinabove, or

WgPrgF)eU]?e@HI gs e %fal?%lgﬁpgsllg?r ﬁlﬁ Xdy 'h%ls &ero%’si{sdéfﬁddlﬁignts the top

resé i 'nventi on,

lagglt Bf fRs Pdsdst MvlenBdtdl c¥inbtisdss a@ﬁﬁé}c@(ﬂﬁnilhg Iﬁ)ﬂythateat least a

| ocks conprise dicarboxylic acid resjdues derived
pértiom ef rwbwlu riruguralsynitsabave emndsreona| Faesa seagrapganefifes Fries

retagslgéen%%nf glfnca{ ”Ebég %9)1%33?1] R }\/%H‘\?}@tuan dﬁ@'tse\?lqg%s&% by a

uﬁﬁﬁhb@ﬁiéfﬁﬁmiup@hmmede@MJon of appropriate nononers
in arylate-conprising polymers. In a further
enbodi nent of the present invention, the top |ayer
conpri ses conpositions containing
copol yest er carbonat es cont ai ni ng structural-vnkls

conpri si ng thqﬁg shown En Formula I X: wherein
, m and ye fas prevlously inedd Wthin the
-6ong nt— oul d be
nder stqpd that| any top | ay D esor ci nol
aryl ate r chain ne i J|I al&o include

pol ymer i ng o- hydr oxy- phenone or anal ogous
chai n nmenbers resulting fromFries rearrangenent of
said resorcinol arylate chain nenbers, for exanple
after OH (VIID)

T
N
-
/

wherein R' and p are as previously defined and wherein the molar ratio of structural |
units represented by Formula VII to structural units represented by Formula VIII is in
the range of between about 99:1 and about 1:1, and preferably in the range of between

about 99:1 and about 80:20. Although iso- and terephthalate units are illustrated in
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exposure of said top layer to UV-light. Typically, a
preponder ance of pol yner conpri sing
wo-2sdrasey - benzophenone or anal ogous chai n nenbBeraSmos13718
be on that side or sides of said top | ayer exposed to
UV-1ight and will overlay in a contiguous superposed
Fdrfiels P ah@WarTS tH @ cRBbWIRN ackPeRidusd gthe niFgaterrasiged may be

resorcinol arylate chain members. |f it is. worn avvz%y
degivedt fham winye switalpbey ditarhesylerdeidc sepities iag gdeﬁned hereinabove, or

ohydr benzophenone. or .anal. us ] ] h
R R e RO e R aP A B oF S A5 1Y oaf CPogirhehls of the
prERBPiBIeRBbn,af Wi dber EQMtBAVIIgatAYEIL isrzetayed she tiylme blocks

providi ng continuous protection for any UV-light i
comanmise wdierebaxaie asid residgesaleriyedifram @ mRdUgQdjso-od; feephthalic

Lhvention.f.or, oth r: thdi\Heb i1RsBated i
o USSP L PO b RS et
Férafuldsayen, aadivid sygitheeisiane holyhedrizhtiel ofigpreriatemonerhers in

units derived fromat |east one 1, 3-di hydroxybenzene
arylate-eamprésig PARBCSr ganodi car boxylic acid. Illustrative

exanpl es of at least partially mscible polyners
In le{ﬁ#l‘?e P B&ht MydenangdeRAt ViasbRion, SHeNtddS layer comprises
]hp%ly ,i-gﬁ¥§%g%@ terephpﬂg até3 PBT, poly(gfhf{ene ?.
cdnepoaiifonk abatbiming Epolypstescathonates hgntainme wiuepmal Haita cemprising

PTT, pol.yethyl eng naphthal ate) PEN, poly utyl ene
thassihob R AL ETTERNK:

pol y(cycl ohexanedi net hanol - co- et hyl ene terepht hal at e)
PETG poly(l, 4-

cycl ohexanedi ngj )
CCD, and bispgg op
l\ayer pgl ymer 'E of
TAVERLT1ON ¢ ura
units derived fro ne
and at |east one o anodicgtboxylic aci n
mul tilayer article of the f¥psent invention includes a

substrate layer. The substrate | ayer includes an
effectjvg amount of a white scattering pignent and
whpteiroRalR D, i andgpare appevioraly|dstivet-onat i ¢ col orant. An
"effective anpbunt of scattering pignents" as used

V\%]ﬁ‘[u? ik Ll 8 iR V@E‘seﬁﬂﬁ@?ﬂti&f it W@ S 6AIdr&bbA EhaP bR 1ayer
a or .

_ achreves a I'te co Typically, the scatteri n?

c@hphisng resor@inalsanytaté polyestanghaibemvmbers awiduelso. inghdy polymer
cgrﬁlglgslgag %r-]}?y rg))?}g enlz%%/ e%ngle ()irgeIPntalog%]:ls tc gint Pnte%llbe}l\sle ire%qutingf from
Fries rearrangement of said resorcinol arylate chain members, for example after
exposure of said top layer to UV-light. Typically, a preponderance of polymer
comprising o-hydroxy-benzophenone or analogous chain members will be on that side
or sides of said top layer exposed to UV-light and will overlay in a contiguous
superposed layer or layers the polymer comprising unrearranged resorcinol arylate
chain members. If it is worn away or otherwise removed, polymer comprising o-
hydroxybenzophenone or analogous chain members is capable of regenerating or

renewing itself from the resorcinol arylate-containing layer or layers, thus providing

continuous protection for any UV-light sensitive layers.
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substrate layer. Exenplary white scattering pignents

i nclude any white scattering pignments known in the art
weuals/1aes828i t ani um di oxi de, barium sul fate, antPODWP2005/013718

oxi de, cal cium carbonate, zinc oxide, zinc sulfide,

al um num hydr oxi de, magnesi um carbonate, mca, talc,

It BURI! FithiflthE SHPE RAHORTertAreobthePpdf@emlIbbe présent which are
scattering pignent is titanium dioxide. Exenplary
mistiblslie at hrashenicpioppBioan tathahe pelyEsE iQRelaye eurpPrakg Rolymer

The substrate .l ayer,i. ' teri
gt Speg B i st e SR MR T S PP R Bh
1ed30 BAE HSAhbNBarBEBRRI £, NesEansaxampld oif wirbast pantdllydmjscible
but are not limted to, polycarbonates, partic I?rlg
pokynoerat iinclypdsl yedlveiberimids asg] yaohwsiFrengich étshé’rOEX( ,4-butylene

BRRYERE cPREr R BAISAOE) SRy, PET.  polyimeinsen

teﬂﬁghmglate@ P(rlélf, b&g@iﬂeﬁer(?ﬁipsht}ﬂraltej iPENe petyi(bitylene niggkalathaPBN,
e e oye t t '

bR e BRSO AP Ds, - PR RERHInar OE I PoIY(1.4-

cygo é}?ﬁl%gﬁr?et@l-el ,J-Egﬁg’t?g(taﬁéfdiﬁr Sid&d- Peciabl #d  bisphenol A

carbonates’in onopol ycar'bonat es conpri si ng
potaryiateur Plefausbly,sa edp tayer polpmedesrsisthewertinllytthe comgasitien of
carbonate blocks in the copol. esterc%Lbonates

the AYYSRHPR FOMPRE TR YRl PRPRTEYR & BRI L BIAY Q€T bt teast
o 1S§-hﬁﬂlﬁtotx‘§bé}%ﬁé R4 16RPShYSRERINARSKyliPREiter abl y,

thé wei'g average nol ecul ar weight of the initia
pol ycarbonate is in the range of between about 5,000
Tlzndndtloyer 20101000 therawesept éfventen ynclpdest pesubgiige layer.  The
et ween about .25, 000..and a 65; o T - .
SRR P an et ISt e PIRE Ve Tt o, 4Gt Wtterng pigment and

ofRAA Y, &% | RECHRAE Ehrbgiatit eordntf Partteffeative amount of scattering
copol yestercar bonat e enpl oyed for the top | ayer as
pigeknis2 ashisedi prpneFofers Sec A Eapany ok, whits, e pigment that
ONpLise,..in di ti e j G I
SRR i el JBRag MG AR HARRASFrieH A b ranee
béorpal yesi @10 tiyoweights anthatmiut flD¥dby sesight of e fataltwieight of the
invention and the nmethods far their g%ﬁga ation

supgrHte e PHRIEY W s SoadegRs GbeRen! @25 Wit Seattering
R R e e i i U
cacidmd cadon@65 . zinc oxide, zinc sulfide, aluminum hydroxide, magnesium
carbonate, mica, talc, quartz, or combinations thereof. Preferably, the scattering
pigment is titanium dioxide. Exemplary stable chromatic colorants are those

described above.

The substrate layer is a polymeric material such as at least one thermoplastic polymer,
whether addition or condensation prepared. Condensation polymers include, but are
not limited to, polycarbonates, particularly aromatic polycarbonates, polyphenylene .
ethers, polyetherimides, polyetherketones, polyetheretherketones, polyesters and
polyestercarbonates (same or different from those that may be employed for the top
layer, as defined hereinafter), and polyamides. Polycarbonates and polyesters are
frequently preferred.
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Pol yester substrates include, but are not limted to,

pol y(et hyl ene terephthal ate), poly(l, 4-butyl ene
woenwphesasl at e), pol y(trinet hyl ene terepht hal aPeY/us2005/013718

pol y(et hyl ene napht hal ate), poly(butyl ene

napht hal at e), pol y(cycl ohexanedi nmet hano

sultgb18 it altngles iRQhdE ﬁUﬁbﬁ&hZ@mﬁldﬁ%dﬂﬂﬁ@ingCarﬁﬁry] enies of

terephthhal ate), and pol y( cycl ohexanedi net hyl -
the type fledcohedk fordlel exgriioegibanaty blockyin the cepalyesterpashonates of the
. _pol.ymer substrates_.include h - and._c riyC _
YRR eolné?ﬁ%np%ﬁﬁ? urng}fC(%%a ?tggdggl ggﬂr‘]&%& f/‘m?ro po- and

copdIGBarBSn AR Y PhdRaBRE thd Sleydhit aRytagaamolpally( weipht of the initial
chlforide), poly(vinyl chloride-co-vinylidene

polysathonate) is ipothpviangt of| keswealie RO oY- 0% iafg | abguhd 00,000; more
fluoridel Dol y(yi YLy | cohol ),
sty gt e e eenap e n he e ot TiTe

pol ymers such as those of (neth)acrylam des or of
THR! oty cattoriate) abstydtatnesy dswche asopalyyyteretthyhate (different from that

methacryl ate) ("PWVA'). and . pol : |
coapllyé%;ﬂ%ﬂogﬁgtt)?i éin@g/{\i@ng‘??d s i 16T 351 Jelingflchginafien.  Such
coﬁﬁ%ﬁéﬁoﬁgb opg %gfri’li)ﬁgé, 15 aB@YSE Y HRNGganiB RaPbBAB RS ester units

Oor many purposes are pol ystyrenes ,
sualn ds ésyphthakitd ynd/buetesephtisdldted Capslyssigreadanaiep svhyehe figd use in

whi ch pay contain ther | ast.i ¢, nop-el ast IC .
the (ytaBh VRGP BLEF Meodt (i RHLPIRRaGaY B dr iy in the artas
diSdIGRH Eh! Ex RS WPS! PARN0Of3, 630, 38li 8Neoand, 3by,B14; 4,194,038;
acryl at'e, respectively.Blends of any of the foregoing
4,15@@@;dr?c?v8;5;96;:4,%%8,697;6048)758&6'533%59&%5-be enpl oyed as
substrates. Typical blends include, but are not

lLimted.to, tho c rj.si
P elegt B IS IR GE 98 PR, B, AR B
pd} 1}@?&‘[?161"1@0{@‘@&{?%&3), Fpoly&i\fM@ﬂg&bﬂfml iterﬁphtbfiiete), poly(ethylene
pol yphenyl ene et her-pal ystyrene, nyl ene
naphiBlalpoDglaudeRs nBRARONDP By c RSB EL ferephthalate),
rat r ' LROr at e her poly(1,4-
o e R L
cylebitygaredimnahys] 4cgélohexadetlicarboxypageymers still nore
preferably constitute the major proportion thereof.
in the

SRR RSt AR50 AL FGR Mokl e
a%d&%@??%%&g&? hlc»:élﬁﬁxr eolﬁ%lts aake ak helyeasedneppblypRipylene, poly(vinyl
chloride), poly(vinyl chl’oride-co-vinylidene chloride), poly(vinyl fluoride),
poly(vinylidene fluoride), poly(vinyl acetate), poly(vinyl alcohol), poly(vinyl
butyral), poly(acrylonitrile), acrylic polymers such as those of (meth)acrylamides or
of alkyl (meth)acrylates such as poly(methyl methacrylate) ("PMMA"), and polymers
of alkenylaromatic compounds such as polystyrenes, including syndiotactic
polystyrene. The preferred addition polymers for many purposes are polystyrenes and
especially the so-called ABS and ASA copolymers, which may contain thermoplastic, '
non-elastomeric styrene-acrylonitrile side chains grafted on an elastomeric base

polymer of butadiene and alkyl acrylate, respectively.
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but are not limted to, those derived from epoxys,
cyanate esters, unsaturated polyesters,
wdizedslgogakt hal ate, acrylics, al kyds, PCT/US2005/013718
phenol - f or mal dehyde, novol acs, resol es, bisnalei m des,
PMR resins, nelam ne-fornmal dehyde, urea-formal dehyde,
BIOGRBHPGHG b@%ﬁ?@%%mghbjfﬁésoaﬁdn@%a}éé bopelgmersindy also be employed
I socyanat es. one éenbodi nent of the invention the
as tshbstraeset Tp'piqah@ﬂenslsl baelpde ebyturenest Bwsd igedhose qomyuising

l,ast I
PR TR RS YRRy By e
poRRkt¥HHd1 &Héhmfél@' PRy hdy e, ruk‘aiferp@bb@hé@ﬂeneSaIIhdr-polystyrene

ther nopl astic poI ymer is typically conmbined wt
polypbembenst ethsrpakyemigex tofir ol Ueh@ﬁ@néupﬁ%ﬁ@p@f/e%r dXIthough the

sul%s?r% %/grt magtﬂ%rgo Wb §{hePe1§n%m§f)ﬁst?é POl ) h@tﬂe LBSveS QR Ebed

nvention n one nent " o e present
polyRuBBhited add/stbaditian @olyayes sl unbreasrefudbly aonstituicttbel major
to a thernmpplastic or thernoset substrate |ayer) also
PWB%@?%@P@P@S at |l east one filler and/or pignent.
II I ustrative extending and reinforcing fillers, and
g‘;ﬁec‘ ldgé{: lreR Iﬁhlltl'leﬁéfv ‘é‘lﬁlcle%e&i thfseiﬁveﬂtiohalﬁa;u Blso comprise at
tone powd glass fibers or spheres, carg
1eafst bms of am:3atHﬂ:m‘10$Elt @ol»ymegr &plktable thmwetmlm%mbaﬁtes lnclude

t al
b rash R ated e ERECAB0S ST S e Rl R erated
poTREARS ity Bkkith@ate, CARF1ES CalRykdsd Bherl-feratal detiy 6 indeolacs, resoles,

al um num oxi de, crushe quartz, calcined clay, talc
biseabimridesas bBMPs , rasisls) ul wemingréumeldstiyde, c opkea- ‘}@mlﬁléﬁhyde

and s thet| ext|I I
beppy e fudrSaeGy Bl dnd SREAAS Jo OF SAOUFRER of the
1nf/éd@1%h She SRt pcﬂgméloéub&taﬂé Surshiet hompnmstaaleaﬁtl cnieéhermoplastic
ads, ceram.c particles, .othe

ass fl akes and
Pogﬂi“VnéIﬂC}pa%t bu| o 11@9@15 t(arf?Plﬂ?bé’HiélﬁF% Holm;:nblleene sulfide,
po&fv%ﬁgn%ep 1§ﬂet‘2t|5] 36 ﬁl{ P&ggﬁ&o M8hiRl thkmopdbtid PAMREr is typically

e I nve enconpasses
cdi’ﬁliéﬁéd \ayleﬂ&hhbsﬁt ﬁﬁ)nom’dfp niisturegbedorfeiduting of kadd thegapset. Foamed
substrate Iay as sheet m)I di ng conpound ( SMC)
subptraien aee alsp ot QHﬁ'Rfa]E °fhe substrate |ayer

may al so conprise at |east one cellulosic materi al

In! J}%léﬁﬁjdb e tﬁpﬁreéénmiﬂ\%ﬂtlérpa sH@die 1aPdreEuchcarsib @t mited

oard, particle board, gmod construction

topafiermopasic oxpénpemsec sbstRissleyer) tafset imcorparafas| deast one filler

an 9oertp&}tgr%entml¥luattr§ive exgendmg and reinforcing fillers, and pigments include

silicates, zeolites, titanium dioxide, stone powder, glass fibers or spheres, carbon
fibers, carbon black, graphite, calcium carbonate, talc, mica, lithopone, zinc oxide,
zirconium silicate, iron oxides, diatomaceous earth, calcium carbonate, magnesium
oxide, chromic oxide, zirconium oxide, aluminum oxide, crushed quartz, calcined
clay, talc, kaolin, asbestos, cellulose, wood flour, cork, cotton and synthetic textile
fibers, especially reinforcing fillers such as glass fibers, carbon fibers, and metal
fibers, as well as colorants such as metal flakes, glass flakes and beads, ceramic
particles, other polymer particles, dyes and pigments which may be organic, inorganic
or organometallic. In another embodiment the invention encompasses multilayer
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cellul osic-containing materials. The present invention
al so enconpasses bl ends of at | east one cellulosic
wornt@rized2s and ei t her at | east one thernoset poPgmRIS2005/013718
(particularly an adhesive thernoset polyner), or at
| east one thernoplastic polyner (particularly a
arti @6 GbAY riEi'ﬂ? r Srofill S theEmpodty BibstratsudyeasuBETasor sheet-molding
pol ycar bonate), or a mxture of at |east one thernoset
coppoynd(SMaHonbulk swdding sempeetih@N Gt i ¢ pol ymer.
Nultlgayea articles enconpassed by the invention al so
i.nc (o] o] @RS ' ; ;
TS RERe I S Rt B850 RIRIGERRHRY Rlluding, bus
nos UlKatte@tte, lvayodl e, ocartierdpfibei tbeasi, dearoéle t banrd, plywood,
S

ubstrate as_the top |ayer. Depending upon the, nature. ..
costrustigs nantte Ky PGSl ety cqlifhse & ate TR aey B like
(oS! AUk TR YhaRSiRENBld Sredint Yn RAROONRS chEIRASEsHNAds of at
(xgﬁgég(ﬁéyéngngﬂgﬁgﬁgﬁﬁéﬁ%ag%]?ayer of fhe conpgsi?}gﬁ :
legt ohdecliulwiniiatenial ditdecitheh atslieast one thermases pokymer Kparticularly an
t ransparent, %faque or transluc

ISR SIL: opaaue € LoDl bt BRI it
re g)glrllgfr g—%ﬁ&ﬂ%@gﬂgﬂ%ﬁ@ﬂ, ls¥cH b PERRSEPSlyédibdtatd)l 6r angixture of at

ransm ssi on of greater_ than about
le&0 Ynathdraoseapel yiat sl dtdeast onmhempeniastisolimes. no
obj ectionable color. Metal articles exposed to

UV-1i ght .. exhi bit .t.arni shing: an . d ' :
T R
18 GRBTRARS @8yeiU Ttyiplcaligr thardlass|1eger dorpiitigiiong tathel sibstrate layer

one netal |layer as_ a supplenmental |ayer, .
ke b3 oRpestioeritiay SR aIeS e 10pday sy DoRpulingppon the nature

| t S { Sk . i .
oL NG i RSSO DRSS Mgy o ety
erfiffoaéSbeiveal by glasy laget aml asy substrate dayey of tiengompnsttpn of the

_may, require_protecti f UV-1i ght h h
e S R L T
mtgﬂyz gﬁ[%mﬁ{i&?st 1\ ii@ﬁé{?&{)ﬂp@%lﬂﬁa@ﬂﬁe tahﬁes@@i%@érla?;rzlh@ E@%’cﬂfally Rnsparent

ate as t ayer. Depending u e nature
inofiatstebeidr ganerallyyterve anttamsatisgion gy greateytthine gequt GPé&o and a haze

dhesi ye inter]| may. be benefi.cially enpl oyed
V"’jlé? ) a’%ﬁ&“ﬁét@%’%é’)‘?é%egﬁan%ﬂ?coé%st rate | ayer of the
conposition of the invention. The adhesive interlayer

MEY HEclks FRFHRE et UVORER URaprexhibitn srhiskeing anddéther Watyimental
contai nan additive, for exanple a col orant or .
plekmonreat.i Ve amather iembodimant Aae presat inveptien gogempasses multilayer

articles comprising at least one metal layer as a supplemental layer. Representative
metal layers include but are not limited to those comprising brass, aluminum,
magnesium, chrome, iron, steel, copper, and other metals or alloys or articles
containing them, which may require protection from UV-light or other weather
phenomena. Typically, the metal layer is contiguous to the substrate layer and on the
opposite side of the substrate as the top layer. Depending upon the nature of substrate
layer and metal layer, at least one adhesive interlayer may be beneficially employed
between any metal layer and any substrate layer of the composition of the invention.

The adhesive interlayer may be transparent, opaque or translucent and/or may contain
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many applications it is preferred that the interlayer
be optically transparent in nature and generally have

wa 2005aner8 ssi on of greater than about 60% and BCHAR2005/013718
val ue | ess than about 3% w th no objectionable col or.
Wthin the present context a rrultilayer article IS one
whi ch contal ns two or nore Ia ers.

i | ayer ar
anpfddifiee, TR, BRI aIW&ra%Ieor droorave nIﬂS‘imI iSHE' 8 me Ef‘t‘ k€ For
B S Pk S T Re H B et By Spialy SRt MHanure
arclogamietadly leave ubstnsatissidraygreaiet ithaa ztb@pt ba%kerndod hapeevalue less

it on of he i nyention on each side of said
%% ét)‘éWItBQBIO Jeﬁﬂﬂn%ﬁ%%oéor\ml ch conprise a substrate
| ayer and at | east one top | ayer of the conposition of

Withgh 'tHbV?QEén‘P Q:oivﬂekha%ulhﬁ@éﬁ a@ieR: {sNérRy WhlRr copeline i @r more
substra | ayer and a top layer. If desired, an

lapsrer Maydlayereaytidles oftbe inysatien eludpebut 8pe nadyiaitegtos thase which

osition of the
e onar €kt B F I b e b b ERa ot Pe AR those
whieR coipgike @kubdtteClaosithi b @sp River tiftthe Bu@PbIition oﬁﬂlﬂ iavention
inter|layers or overcoating |ayers are preferably jn

oreashisglecd said sgbysi Bticrs SR deasewrtieh eTES SRt gy and at
LI { t
L
bdméélog striostrapy }agaf armlga a)lpn’labftn I Hyheslr@i tan ajverleyﬂmna}sbm tncluded
roviding a supstrate |a nel udi I
b e 1eB deviar g Rt 8t Bt BV, Fit SATMTF T ovide
ab%s%’r} &r &J?éteﬁr?és sfaric@) ’ﬁ{easrﬂlbstraﬁé‘ g@f’ RbY1a96r Gthé %&ﬁf)os%"@n of the
ayer e substrate wheréin the top |ayer
1mvmii(mj ead aa'nyl mlm’layemeon hecvmmtingslaycrs pok ypreferdbdy iim gontiguous

sqspteéouogﬁt:(ﬁr al qfi > der I d géﬁgqmégé]f :ﬂ}ottomelayers can exist below

thgrsg@%@g 1g§grboxyl | c aci d at | east one unstable yellow
colorant, and optionally, at |east one stable

chromatic colorant with the proviso that at |east one
Anat;her aspaet] afdbe pregent davestien éns siehadcior srepprpg a multilayer article

cc@ 1?% %érgg%lg%o%%%%r?{e lg)ge?%cl&ﬂﬁ%tdpﬁa %}llg ?Vé%%i/é?af‘eﬁng pigment

arPepti chally, o4t leist %ﬁb dtab&pcﬂramaﬁc colk’ﬂanlt senl dppbying at least afe top

a separate she
layer to the substrate layer wherein the top layer includes at least one thermoplastic

polymer having structural units derived from at least one 1,3-dihydroxybenzene and at
least one organodicarboxylic acid, at least one unstable yellow colorant, and
optionally, at least one stable chromatic colorant with the proviso that at least one

layer includes the stable chromatic colorant.

Application of the at least one top layer may be performed by solvent-casting. More
preferably, application of said top layer comprises fabrication of a separate sheet
thereof followed by application to the second layer, or by simultaneous production of
both layers, typically in a melt process. Thus, there may be employed such methods
as co-injection molding, coextrusion, overmolding, blow molding, multi-shot

injection molding and placement of a film of a top layer material on the surface of a
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thereof followed by application to the second | ayer,
or by sinultaneous production of both |ayers,
woypmisciadd2y in a nelt process. Thus, there may BeET/US2005/013718
enpl oyed such net hods as co-injection nol ding,
coextrusion, overnolding, blow nolding, nulti-shot
sebSHABIGYdraB1FNESH P AR nRIf AeLHR Tay &, t?piﬁhlgffinoefn iajdc@Pn molding
l'ayer” material on the surface o¥ asecond | ayer
appatatusyveds. bin-mah dpematish, toneint subof-ayess-s , Theppiaparatipns gnay be

an i.njection nolding a ratus; e.g., in-nold
Coé‘g‘é%?da‘(‘ﬁl%ﬁf‘lqif?cqgﬁlzggﬁfﬁ(ﬁg?ré%s. These operations may be
conducted under art-recogni zed conditions. It is also
1t Y 4160 Withfeths seRRe offthé imentivrentdpply 4 straure compsising et tap dayer
conprising a top Ia%er and a_second layer to a
angub seqoad dayenyiera subisttei layerhwheieis Hig %eﬁ%c{ layer Fegenemliyof
r i eI g o etiattlof
oS RN G PSS FE Sk e B PO Rlof the
subktkatélildyfee bandifferam fidmtthafoftthe topayeny dihis My denavhidved, for
achi eved, for exanple, by.charging an injectio | d
xaple. By ShREAS A GHER PR IR 4 FFYFG EPTIRHGIng 2 top layer and a
heLotaBdhd cBhd | ErREEAAN {taV®Y this method, in-
Su&r‘?a get% ?%F%Jgﬁ%ﬁ%p@g fihéB%Hct‘é ﬁ‘?’ gdg’grrreﬁ%od, i nmol d yd%éorlsaltnieor? .m
maliciectuetibh ked thredikeass pdxsible. iee sidelef the substratallogermaereceive
| ayer may receive the other |ayers, th h it is .
(g 1 P e EREbet o B PrEHOR 15 BBUR TGP fecbdsf sdes of the
subsbat Ake |ayer. The thicknesses of the various |ayers
In multilayer articles of this invention are nopst
often as follows: substrate -at |east about 125m
Therihackonsses op thef arighs layars ip emdtilaygouticles offhigrvention are most

r ef bly at | east about 400m top -in the range of
Oigeé’tﬁggﬁmg%out 2m and about 2,500m preferably in the

range of between about | Om and about 250m and nost
sudsedter-akk Yiedsn dbbet 125)gemidrons) wesferablyostt leadtmalzovd 280, tmore
e, ran

b 9SS b o Bt RErERIR s st s
2SSl 530 o b0y STt s s
pikfahlyt otnal the atrageasdf abwtweeh25apoysr eb@ abingd apbowasi75u,
se%gr(l)éJ tmaztgr?ﬂ] ipgﬁ}? ~pgneft}?er ?e?rl gft blet\eNae%rtl about 2u and about 2,500,
preferably in the range of between about 10p and about 250p, and most preferably in
the range of between about 50 and about 175,
total — at least about 125y, preferably at least about 250, more preferably at least

about 400p.

The multilayer articles typically have outstanding initial gloss, improved initial color,
weatherability as evidenced by improved resistance to ultraviolet radiation and
maintenance of gloss, impact strength, high degree of light stability and resistance to -
organic solvents encountered in their final applications. Said articles may also be

recyclable by reason of the compatibility of the discrete layers therein.
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about 400m The nultilayer articles typically have
outstanding initial gloss, inproved initial color,

woeeaishessaki | ity as evidenced by inproved resi sPanas2106/013718
ultravi ol et radiati on and nmai ntenance of gl oss, i npact
strength, high degree of light stability and

R ﬁ%ée%%a%%elﬁlﬂtﬂ%{/aaryr&d&olM@i@ﬁscﬁﬂ ChINk88@ dwhitht Rprise the
I nal applications. Said articles nay al so be

cangsiticabb they imeaton influde elrer@ﬁp avfopidtivey trigek,t military vehicle
di.screte Iq¥ rs therein Re sentatlv

(na(';h(l 1ng AUtQmGtie, alrera ea% oghe X%%lgf)s émé ﬁ%ée{x%ycle exterior

arkPIReSbt icBfpehertd) €incaait ipaRelé, Nghaitte el abtker panels, trim,
aut onot i ve, truck mlitary vehi cl e (1 ncl udi ng

feadersBodrsedecklids r nklids,nboadst bennsisy, Heolbe ﬂw@lpé@) fasgigg grilles,

I
mﬂ)%?felrhg scual%aertﬁg?err | gé]hqulgg Flgé 1n?orbo§z cﬁw%%lﬁmg eg«)&@@i' B&vers,

h§lRaps do@ﬁ‘h'éh(ﬂl@&spbﬂbk@ K wiiretiow ﬁ@ﬁﬁs,, hémdhmq:t bczeﬂs;dfeadlamps tail
bunpers fascia, grilles, mrror housings, pilla

1aam@1 fagluemp hausiaas gl lRpezsly éwﬁ%ﬂecnlﬁfﬁsem\faﬁ%?» TBBEQFES and
|
%Iaﬁg‘ard gz ec]lctéﬁﬁg glflsg?n%g "pa{?cglsc‘,l I)(Haﬁ‘pglgé/v f{)ﬂé I@ %or vehicles and

d&m@ egdosuies for leborfridabznd mledoirmnmﬁeatimhademc&s;cdndémma"srmture
roof racks, and runni nglagoar ds; | osures, housings,

bisthang MmaRkE SERPEICTbr B8O Mbe FRPUESSA 480 SR B Oitboard
g'ﬂfr!h%ﬁéihg% S{e@ﬂgé‘ﬁi@?ﬁ&dsﬁ? ﬁéﬂ&nﬁﬂvﬁ&?—@i‘ﬁ‘fﬂ"h&%ﬁsoﬁools spas; hot-

evi ces; urnit boats and mafin
tube U Btppee step bmﬁugs rtgnlﬁmgmndecmistrgmcmsapﬁndtm:suwhg@,glazmg,
rog;’board not, or usi n S;

JEREP Vg %qrs,c egPratt Q/Je Syin gg‘fvsﬁmaggp%s gg%ét%gt t{j:gted glass

cSeRP Sor %1&9ré§0\ﬁﬁ{ﬂtfﬁg§ Qﬂéﬂsmaﬁﬂ BR¢l EigNSY ritegds; Ofptical lenses;
appl i cations such a2| n roofs, w ndovvs floors,

oplgbdnmae ianeemca@mﬂ%m the i denses; impéantabin prhthalpic feages; wall

p&e@isgﬁ g%/)?errg,;prfo egi,ﬁ@l ¢l g’tl gllltﬁﬁ grﬂgsrlggg&or%?%tsfegﬁ%%osﬁﬁg housmgs

p&Rld, QAd ipRs @Rhiufsthdd Ctell@nagiindspITMY; &hblesmshtmabmgs; panels
| enses; wal | panel s, and doors; protected gra

agdiparsofor dan jand (ggfdegﬁ@ﬁ'g)rs dapn é‘!ﬂ)’i‘@% andgqek sﬂ@gﬂldmg lawn and
ggr%nﬁ? osf)ls %gdcﬁg%& dé&rtnﬁlugg{f%t éqgl Aot %ﬁd ﬁ)%ul(eATIMusmgs

osures usi ngs, pan parts or amn and
paddld]emdt pats d61S sndvanobilmyeeseatond tveldkke, pamety aod mg)mponents

I
P@Z\Qﬁnoggg?m%%%%fn O%}gglleg ﬁ%q\glgstgg W Qs[%]&g\g(?c{ggtggrhmnatlgns golf course

markers; utility pit covers; computer housings; desk-top computer housings; portable
computer housings; lap-top computer housings; palm-held computer housings;
monitor housings; printer housings; keyboards; FAX machine housings; copier
housings; telephone housings; mobile phone housings; radio sender housings; radio
receiver housings; light fixtures, lighting appliances; network interface device
housings; transformer housings; air conditioner housings; cladding or seating for
public transportation; cladding or seating for trains, subways, or buses; meter
housings; antenna housings; cladding for satellite dishes; coated helmets and personal
protective equipment; coated synthetic or natural textiles; coated photographic film

and photographic prints; coated painted articles; coated dyed articles; coated
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panel s, and parts for snowrobiles; recreationa

vehi cl e panel s and conponents; playground equi pnent;
wanvisakes made from pl asti c-wood combi nati ons; PgoiuS2005/013718

course markers; utility pit covers; conputer housings;

desk-top conmputer housings; portable conputer
ﬂngllé§éeﬂ9§‘rtlcie§pcota{3@[& AR &s; Eﬁdjﬁk@g?hcﬁl%ﬂ? hﬁfeﬁ)resent invention

nmput er housi ngs; nonitor housings; printer housings;

fdrﬂyeb oartdﬁplat%wéddmohalrfeblﬁuatwn ngﬂatlwmneiald‘lmus]em,gmph as, but not

tel phone usi n bi |.e ne housi.ngs;
liisaap. HOleTa Juad dlegorption: R PAZE OV, amﬂmaﬁon and/or
ﬂ% 5@&5§§ l'i ghting appliances; network interface
evi ce usi ngs; transfornmer housings; air conditioner
housi ngs; cladding or seating for public _
It roadmfptd)att #tdiso rﬁklllﬂdamdthﬁgal‘(ﬁ rwidlehe ih@@telf @blet foaprastice the present
QuUSI N OUS;
SR e PR ST S hreahLd! Pe Ty BRI ABMRIACHT BBy way of
liRffafi6main %qbﬁ@mn\gaax@ﬂples NER-PCARAY e@brssentsmelslbek edpolymer of
natural textiles; coated photographic film and

r4sATESY rlé?ﬂhﬂ@al@iﬁ/tﬁ?@talé@a@% Bé’aﬁ poBGathepate| BsWhichathggratio of
r qggg articles; coated foam

r%¥$%uﬁa§4& goy8§%8&9£{%%%$% ns:" The present invention

further contenpl ates additional fabrication operations

EOAMRILE larticles, such as, but not limted to,

nol di ng, in-nold decoration, baking in a paint oven,

| am n and/ oy thermmf ] I n.order that thos
LaRPINaHT WA BHe e et at Dap) S to1 ey P ey ponate
Prtﬁé %ﬁ’ssu%lte% %y%? ur ehe IPR-FE!1hRW Wes ©IPLERinAt@s GhiRNand the
by way of ['ustration and not by way of limtation.

pblycathendte rs\ubmawgamramsl %3 mlllmmt@e:ﬂm y {The pplyearbanaie gubstrate
bl ock.c o%yner of reso

DB SEA HlnB 5REESBR imenc s vl an

lmhalcahit@%oroatvame@fm esqq ¢i gok= ay gl adeb* ﬁ@lzﬁcﬁrﬁ@mt@l by a
IS given EXAVPLE 1 Laminated films were made

Gyggthgmwbﬁﬂpdop%/ €olor aByq Heoleto §pp%r§ﬁmhowter The article was
v%g h%;%:% g%ﬂ %\tfals Qﬁ‘l@ xr S%?ﬁ Waeﬁt e%“?&e mgr ﬁ% %ogcﬁ'}til)ﬂy fdted in

yca onate
Tableslt r after 1575 &/nvest eapaswm Ithe affebleﬂmdtcbloc kalu®hef L* = 92.7, a* =

oncarbonate supstrate | aye 5%.tifani um
7 AR B SRR L0 SRR Bifk Ay D 4 61 i ipe that a
multilayer article that did not use the present invention had an unacceptable change in
color. Figure 1 is a graphical representation of the change in L*, a*, b* and AE

versus exposure for the article.

Table 1
Parameter Setting
Irradiance 0.75 W/m*/nm @ 340 nm
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initial white color values L
b*
waypeosGadsas Spect r ophot onet er.
in an Atlas G 4000 xenon arc

conditions listed in Table 1.

exposure the article had _co

*

=94.1, a* = -0.5, and

5.25 as neasured by a G egtagmacbeth 7000A Col or
The article was wreatusensdi3718

Weat her onet er under the
After 1577 kJ/ m of

Lightperigl 7, and b* = 15.5 whi
DE, of 10.8 units denonstrat

or values of |* 92, 7.

cHQ%&8 to a col or shift,
ng that a multilayer

Uﬁh&/ﬂry e that—dirdnot—usethe
unaccept abl e change i n col or
representati on of the change

SEent TnventTom tad—an
igure 1 is a graphical
in L, a*, b* and DE

Déelt/spigy exposure for the arti
Lam nated fil ms were nade us

cNea Tabl e 1EXAMPLE 2
ng the polyners and | ayer

t hickness as--describedin-Ex nr'nl e 1 A colorant
HH-cKhRess—as—gescrtbea—1nh

thfhe coI or of the article
ble a standard autonoti ve

Liygh#/keig¥ was devel oped so tha
mpuld mat ch as cl ose as poss

' ofor target withn colo
B‘i‘ﬁ&'kéo%g@l and b* = 4.5 and be
color" with a DE shift |ess

5 ues of L* = 88.4, aF
a fYo?ubst antially constant
than 3 units upon

Dagbelber at ed weat heri ng. The
was put into the substrate |

ussCabl e yel | ow col or ant
ayer along mﬁth the 5%

Nl
L

Uttt || l C lJI gllc
Relii BWEW was devel oped an
color

L(J.II T U7\l UC V

nnnnnnnn
paur\agc

dé%tl m zed using internal

so could predict the

mat ch software whi ch a
IWRARNREr 1 Ng of materials. The
fornmul ati on that was obtai ne

Table 2. The multilayer arti

cm Qr ant package
d and used is presented in
|l e produced had initial

Qmtdrtidtecol or val ues of L* = 8
as neasured by a C?egtagnacbeth 7000A Col or Eye Col or

3S@lalime= -0.6, and b* 3.4

Spectrophotoneter—The Tnirtiat—nmatch—of the—cotor—to
the target autonotive white had a DE of 4.7 with the
majority of this due to the loss of lightness of 4.6
EXAMPLEDO i nprove the match of the lightness it would
be necessary to reduce the concentrati on of the

unst a yel | owcol. orant and the red | et st

I.
Le@vw%ggn% Wate WBdoPHNE e PlymErs thigkness as

E&%ﬁ?fétf OR ddib&ﬁ&déﬁ&é&b&@déoeioﬁoeavs&m%@w& 1 |aﬁfc?é“$vould
wouf d unsatisfactory | ead an increase color shif

ntabheh @rdlosel as popobleveesidriderd mgomotive white color target Wlth color values
of L* = 88.4, a* = -0.6, and b* = 4.5 and be a “substantially constant color” with a AE

eglzr?bed in

shift less than 3 units upon accelerated weathering. The unstable yellow colorant was
put into the substrate layer along with the 5% titanium dioxide white pigment. The
colorant package formulation was developed and optimized using internal color match
software which also could predict the weathering of materials. The colorant package
formulation that was obtained and used is presented in Table 2. The multilayer article
-0.6, and b* = 3.4 as
The

produced had initial white color values of L* = 83.8, a*
measured by a Gregtagmacbeth 7000A Color Eye Color Spectrophotometer.
initial match of the color to the target automotive white had a AE of 4.7 with the
majority of this due to the loss of lightness of 4.6 units. To improve the match of the

lightness it would be necessary to reduce the concentration of the unstable yeliow
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The article was weathered in an Atlas C 4000 xenon arc

Weat heronmeter under the conditions listed in Table 1.
waRowr12d866 kJ/ m2 of exposure, the articl e hadPcoiuseo05/013718

values of L* = 83.6, a* = -1.6, and b* = 6 which | eads

to a color shift, DE, of 2.8 units fromthe articles

initial color values Wth respect to the standard

celgrasired the iediand \@@Fbﬁtal?lﬁrcg@lrafttﬁ that gbsord g lighth ddowysise this

LS S P S AL ARS8 o B

iigiaphielat sHifk pr dweaittict upon ebathéréngchange in L , a*, b*
and DE versus exposure for the article. Table 2

ot dl et e o
&ﬂiﬂ&ﬁnﬁst ﬁlgwﬁs Agye] sreri/@ drhabods, @8l fficlethad color

e artic match as cl ose as possible a
valienofl t= 283t60 a’bFl V&, mind be=GoVluch {eadgytera ealohshiiel A, of 2.8 units
val yes of L* =

o heceafetpinirl ol oo 8 Pespffio oo ety Alfopugind white

cslea&rg»et lt!l'ilé tsloMPaRh 366 %bﬁé abRth WBaIAET béTore atbelctabsl wédtkering
yel | ow col orant was put into the toE | ayer. The

tcol\Brefit.1 plok$é Kon el gqpp@ne wHigugkey & o gesphigalrepresentation of
timze Sk NG nar e. The
ﬂgplﬁp%%quggkage ornu? ﬁggﬁgﬁgﬁgggg Ialned and

used is presented in Table 3. The multilayer article

Tepreguced had initial white col or values of L* = 87.9,
a* = -1.1, and b * = 4.1. The initial match of the

color to the target auvtomptivewhite-had a DE-6fF0-8-

vvvvv L9 o Ul

Tpndaysr foramlatigas (et malimwternthigk At | as G 4000 xenon arc
Weat her onet er under the conditions listed in Table 1.

t g KJIT M2 of exposure] 1gdg A L1 Cl € had color
I%I%%%PPL = 87.5 a* = -1 ,gdrﬁ’b*:SAV\Mich

lead to a color shift, DE, of 1.5 units fromthe

UAV3030I11E% sfahiltzeal col or val uess pWits h respect to the
standard autonotive white color target the color match

nnnnnn £ v N Aaf N Q Iha

" 1 |
huo gorre H-omMa—oi=01 U0 0CTUT T abbclclatcu

weat hering to a DE of 1.6 after 1866 kJ/ nR of
exposure. Figure 3 is a graphical representati on of

Sh’ﬁiﬁra‘f%]ﬁ'g}&efommlaﬁ@n a%,2 RilBMCteRhickr sus exposure for the
arti cl e

Polycarbonate 100 parts
PIG-WHT-6 5 parts
PIG-RED-101 0.027 parts
PIG-VLT-15 0.36 parts
SOL-YEL-72 | 0.00376 parts
EXAMPLE 3
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Tabl e 3Figure 4 conpares the change in DE versus
exposure between Exanple 2, where the unstable yellow
woabwriases was pl aced in the substrate | ayer, aRdT/US2005/013718
Exanpl e 3 where the unstable yell ow col orant was
placed in the top |layer. Figure 4 denonstrates notably
that one can achieve a nore stable V\,hlte col or by
memtngﬁkrmsewgwsma@ﬁ usips (theopplomiees ansk layer thirknesspas] %F;?@Fbed in
Sult
EBr TR R R EloR B e P PRI oA pricte woula

n&@cﬁht ds&ﬂdﬂ&@asb@}iﬁlble@fht@fddﬂi axit@matwn wlie smlabtdrgettwvldsayled Yalues
as_achi evi ng high_|ightness and initi ﬂl col or

h..
O Bl 5 61 0GB B Lt UbEs bl BOBEfigl HESSHLENe ith a A
|
ifIESs 103 UnfRuBfncoEREEw BHARHAN THE hitaBIE SR1GE ot was

photiEbl the topelaDer. waBhd eblwrartt hgackt gen deundil {tion waﬁ)demmped and
the.y ||OMICO|O{egt was. i n_ the Thus,

)
OYIiZSe, R Al Uk HRRBAOMAN d T SploFay pckiss fortmiation tha
WS OBl HRACRdUsED §§1%séh@émﬂls’l" 45108. Olfhetlﬂﬁltﬂ)a[}%ﬁ ﬁﬁicle roduced had
I nventi on was efl tive in achievi ng a %
mltlgmmtmmlomaluegrce”dx*ef 87Wan* 85 lvhiaheé bifet ﬁtlalThmglttah guatch of

col (ﬁf 45 Ellﬂf toﬁ’%P? %’N §§}8 ﬂl é?ﬁqﬁg?f 6.8 Aﬂ? oq;ﬁé]%'v!fa%v\%eagiered in

aﬁ’ r&i&f@ﬂdo@&@n&{ hey werbReeim&at sndk thd @oﬁdlﬁﬁﬁsoﬁbté@ iRaBle 1.
been descmlébed herein, further enbodi nents ma

Aftsr $866/6lmbyf exmosercstbielartee had ecier ealees i Liicus?.5, o = 1.7, and
bf P3G BEN IER o RS0 RF AR . 12 Rl AR Fre2BuiCiel 56l cotor

aIITB

valukd. CNEtlc eogpédt &b mﬂe stan&didd atrfoaictive ayidite ¢oled tagden gheatolor match
| east one ite scattering_ pignent and optional |

t
hpegene G & AN 8%8%@%@1%1166 regathering g 2o E 06 et afrel 866
C BELx 1%

OB SRR 00 GRSk SR.LIRIATEL B Uhigleh et o
afld AEdichyd egposnenive tie aticde.at | east one

or ganodi car boxylic acid, at |east one unstable yellow

col orant and optionally, at |east one stable chromatic

colorants wth the proviso that at |east one |ayer

i ncl udes the

Table 3

Top layer formulation — 0.254 millimeters thick

ITR-PC(70/30) 100 parts
UV3030 UV stabilizer 5 parts
PIG-VLI-15 0.139 parts
PIG-BLU-28 57002 parts
SOL-YEL-72 0.0008 parts
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stable chromatic colorant. 2. The nultilayer article

according to claiml1l, wherein the white scattering
wWQi2o0saRes828 onpr i ses titani um di oxi de, bari um suPEats2005/013718

anti nony oxi de, cal cium carbonate, zinc oxide, zinc

sul fide, al um num hydroxi de, nmagnesi um car bonat e,

M ca, talc, quartz, or conbinations thereof. 3. The
nmul tilayer article according to claim?2, wherein the
white scattering pignent conprises titaniumdioxide

Sbstrated ayar foinhdyteom -a8 Linsillemeteschidkng to claim 1,
vvherein the white scattering pi gment IS present in a

alhey it

Al N 104 neal
¥ U.II F LICL Wweeh U.IJUUL O—~1r70and m}ut J.U /U Uy A}

POlYEATPORALE wei ght of the subs "Sayer. 5. The
mul tilayer article according to claim1l1, wherein the

PRORPIITaF € conprises at Teast| opgtd hernoplastic pol yner
or at |least one thernoset polynmer. 6. The nmultil ayer

article according to claimBb,_ wherein the substrate

conprises a thernoplastic polyner. 7. The multil ayer
article according to claim®6, wherein the

Fltﬁgger H%B]lin%%tgls gl}ep g{ra%[lgg n AESRIRE 'e gg‘su‘?e Qﬁlvlég@%;?%aﬁlteez vx%lere the

e~accor

uhdigblel gél’l@b |c610¥a@1|t e/ pladle® fiid fe simastrzae Ykt @deEdeplé’lalvfhere the
life between 100 and_ 350 Ki leethOU| es per netersquared
upsable aplitye celorat wIaplaran divtesiop st Faglse & femaggigses notably

thgt(gr%iga% etcﬂ%e@? XQ000 s@bfe kit d Jo'l&r'b? plwﬁ%{h%rdngﬁb%e})élﬁ@ colorant

ayer article according t
inhe @ layérhe unstable yel | ow col orant conprises Sol vent
Yel | ow 72, 7, 8-dinethylall oxazi ne, or conbinations
her e

10., The tilayer article accor n t
th Rl s il B Voot o5 8 tpiuSiehf BRAR bR JFifpiated
ﬁjaﬁfxsth@ wialef sc!aﬂtérﬁlg‘;fa drB ofderitddBRisRsQEmLit 813&[& WERgY Etéi‘ﬁlevmg high
bet ween 400 and nm greater than 3,0 ki | oj oul es

ligltnessearsl idgalacaddr petchhanyhen dhe gpll@mocolorant was placed in the
substrate layer, both AL and AE were substantially greater than when the yellow

colorant was place in the top layer. Notably, the AE was below the standard (AE < 2)
when the yellow colorant was in the top layer. Thus, the yellow colorant contained in
- the top layer in accordance with the composition of the present invention was
effective in achieving a white with a lightness, L*, greater than 85 while maintaining
the color shift, AE, below 2 units due to photoyellowing of the polymeric multilayer

article.

Although preferred and other embodiments of the disclosure have been described
herein, further embodiments may be perceived by those skilled in the art without

departing from the scope of the disclosure as defined by the following claims.
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nanoneter |ight exposure when exposed in a Xenon arc

artificial weathering device. 11. The nultil ayer
wanbisakes2according to claim 10, wherein the at PCEAS2005/013718

one stable chromatic col orant conprises Pignent Blue

15:1, Pignent Blue 15:4, Pignent Blue 28, Pignment Bl ue
AA:.grent Bl ue 36, Pignment Blue 60, Pignent G een

36, Pignent Green 50, Pignent Geen 7, Pignment Violet

15, Pignent Yellow 138, Pignent Yellow 53, Pignent

Ivel | é\/\mmBGayerjWhﬁrﬁonmSIlrth 24, Sol vent Bl ue 97,

Sol vent Green 28, Sol vent Green 3, Solvent Orange 60,

SR 651 A LT oBE S G b o

126l (Mﬁr!;tab‘lé eretnaBbcolGahisentd Yel | ow 163, Sol vent Yel | ow
93 Pi gnent Bl ack 7, or conbinations thereof. 12. The
tilayer article_according to claim ]] wherein the
a éfﬁSt &y rtop olden kN |3 dRat W61 {heapeplagdicppalyer comprising
I I I [ e
S R e o S B ahBRy b gikfe dISHSHelt one
ongmudxsanbbmylerhdlcéaotaastrmie un];ﬁhbleTyﬁlomndloﬂaatyzmd aptionglly at least

acc to cI im12, rein.th st o .

o giahiur Rags gpionio it Be Raise b obdeRs aoshERe ingludes the
Sﬁgjecth%}gat{cecro@&gﬁthal ic acid. 15. The nultilayer article
according to claim 14, wherein the ratio of

i sopht hal i cderived structural units to
2t er eﬂlhlfs habltidayge rarticiel a@Wrdmguthlclaum Lswherembgher white scattering

yer Arti in
PRy S LR Qe o bR s SRR o PRERR VB catcium
c&itbbhit,Uidd oxtité, tzind ulfidy; ephfifah heddeidey adgadsiumg tatbahate, mica,
units is about 0.40-2.5:1.17. The mul tilayer article
tele. etz iy combilatipeg thoreofuher ei n t he bl ock
copol yest ercarbonat e conpri ses bi sphenol -A. 18. The

3mul Ui @G04 gfek %Irt‘?clg%%%rqin%gtot Qlaﬁhai My heldfY I white scatterlng

whi t eness nedsur ed whérein L* 1's greate
pignamt 8mpries tffdmulmalﬁdmdlayer article according to claim
18 havi ng a whiteness wherein L* is greater than 85.

al r e Ltéﬁ ayerg}g " I{:c?rlgg]lgoIo cialmni wharetn the S white scattering
pigment is present in a range between about 0.1% and about 10% by weight of the
total weight of the substrate layer.

5. The multilayer article according to claim 1, wherein the substrate comprises at

least one thermoplastic polymer or at least one thermoset polymer.

6. The multilayer article according to claim 5, wherein the substrate comprises a
thermoplastic polymer.
7. The multilayer article according to claim 6, wherein the thermoplastic polymer .

comprises a polycarbonate.

8. The multilayer article according to claim 1, wherein the unstable yellow

colorant has a yellow index half life between 100 and 350 kilojoules per meter
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mlitary vehicle, mlitary aircraft, water-borne
mlitary vehicle, or notorcycle exterior or interior
woanpanents, a panel, quarter panel, rocker paneCT/uSei0s013718
fender, door, decklid, trunklid, hood, bonnet, roof,
bunper, fascia, grill, mrror housing, pillar
s%ﬂi?éd FtSan6hadt ht 1o Iﬁﬂaﬂlefek ﬁghﬂ'@dpahﬁl wheh @Rpose@Yi£h Xenon arc
ubcap, door handle, spoiler, w ndow frame, headl anmp
aidiced] weathgtingdpvice.ai | |anp, tail |anp housing, tail
| anp bezel, license plate enclosure, roof rack, or
of unnlrrlﬂg ﬂ?@lﬁag/ i&e GlOSHI ohgfé‘f’th ng, wH@t'%fﬂ the® #%IE yellow
for an outdo vehi cl e or u door "device; an enc
chloranarncoptpeists | SudvenorY ¢ledve cIMURidiatthglalldeasinee ; or0 umdbmatlons
furniture; an article for boat or marine equi pnent,
therg encl osures, and housi ngs; an outboard notor
housi ng; a depth finder housing; a persona
19at errng raditilayer hﬁfclesgécorcﬁn@@@lciauﬁ B PRherBinN@E -d Y&ist Bne stable
step; a step’covering; a | ding dr construction
chipplatic &blosant dlas a ihalf;life oﬁth;e maxmnlmwsbsofptmmrmq:asured between 400

o 005 o et D% D0 RGO o g B B FproneReHl 340

néihchRtaNighlt 8RFosuR WL éxﬁo@%ed' 8AXendh afPAHi B Mveath&iss device.
corrective ophthalmc l[ens; an inplantable ophthaln1c

| ens; a wall| panel, or door; a protected graphic;
1but AP TEAlaToBTIcls SROTCATE @S AP oW hsirSiG! Ipithens stable

o ﬁ%tco{o?{uﬁac%n%@ﬁg ﬁl;g’l‘&}'l %'(i)l%e”gﬁg. ?’t F]%gi}e{1¢ﬁ@e’ 195] Pligrdlent Blue

encl osure awn or

ZBJlagtrﬁﬁtsBlule&@nPfgﬁMf Bluecﬁ6 P@Jhesa.t Bl@a60 a’ﬁlgkngarceiem 36 Pigment
tools; a wi ndow or _door g&ban artlcle of
P

Cagi PR Segol; Plgﬁefgr%l »&ighertsY dlgw gpgmg}t Yellow
SBADlonl i VRIBRONTI Loy &y ERRT OB SORBI KER! ) SaAREIGiBtn 25,

onent; an articfe of round equi pmeit; an
Sa}vbnt:GeeemaHd o veminQrangdsi @mlgnmtd{eQJl@thlgmemthmb 0@, Bigment

| f _cqurse ut i coVv C ut .
R S S OIvER R 54t et Yoo seviaY Fiotgror £ et Viotet 36,
SERRRUY 8l 9615 Isrwvenaylem e PPiGRRRUBREK hOsSdoRbinaons thereof.
pal m hel d conputer housing: a nonitor housing;, a

grlnter housi ng; a keyboard; a FAX machi ne housing; a
opi dhe podlarer: artigle Iaé?ﬂii@lﬁé t elain rig wharaim Hiel tep pa¥sneomprises a

ng%o eﬁ&rﬁgézn ender housing; a radio receiver
OUS' a 1 gnt fixture; a lighting appliance; a

netmork i nterface device housing; a transforner
1B.ousiThg;multilager aﬂmmlhctdoﬁﬁﬁg thelginnty, witeraint the | a2 ledst one 1,3-

ddi or seatin
dﬁlyg TOXY gnzene 18 unsubs%tute(f resorcinol.

14. The multilayer article according to claim 12, wherein the at least one

organodicarboxylic acid is a mixture of isophthalic acid and terephthalic acid.

15.  The multilayer article according to claim 14, wherein the ratio of isophthalic-

derived structural units to terephthalic-derived structural units is about 0.25-4.0:1.

16.  The multilayer article according to claim 15, wherein the ratio of isophthalic-

derived structural units to terephthalic-derived structural units is about 0.40-2.5:1.
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public transportation; an article of cladding or
seating for trains, subways, or buses; a neter
waamsigs2s an ant enna housi ng; an article of cl addiusgnos/013718
for satellite dishes; a coated helnet or other article
of personal protective equi pnent; a coated synthetic
or natural textile; a coated photographic filmor
1phot d§e apmiltilagen natticls cAssedingpaiont deithr 2| \é(herﬁmco@ﬁ edlock

ool AraEe LT Ve arcicie

conprising: a substrate |ayer including carbonate
181 r uThematltilaget sticlei dcaoiding o dxindé, haaig atwhiterssst nogasured by

| & chromatic. col or nd at | east one top | ayer
qiﬁilgagt?*n@’f“?@ tﬁﬂ%ﬁte@?ﬁaé‘rgiht hal ate structural units
and at | east one unstabl e yell ow col orant conpri sing

150! Vent m{elilaP¥ afdele Ze&'t&ihg% bt 1B M4eFRewhi®ness wherein L* is
conbi nati ons” t her eof A met hod for prepar| ng a

graaterithamy®r article conprl sing: providing a substrate
I ayer i ncluding at | east one white scatteri ng pi gnent

2o o&gtﬁltrg{}g%a’)é 56%?61& r?g Call ' eas%’%glhg‘ op tﬁl Aujomative, truck,

nlils} Vétidle, milRary \whreradl Watdﬁ-%oh@ﬂnilﬂar@fvehlﬁté, Uﬂﬁlbtoﬁttycle exterior
| east one t her nmopl astic pol ymer conprising structural
onmt@rsor@ema@t,fafWhﬂual@asv@n@n@%e@aa%Vaﬁoﬁ@%fén%%edeckhd

a C Xyl41C
t@ﬁlgl Aé)aygf)?&\?v m% orant’ Hsgﬁ élttllho ggﬂ)g ?Oggtm%’:lgst %ﬂe e,
cmﬁaing;e body citat moldm‘g owlaset covérh hnbeapp rdoet hendlb,a!;podalbr window
he chromatic colo

| eas Iaye | udes,
e, R HERP BZE b PE e, At e b s s BT A b, lioense
pi—:a? %ﬁc%slu&g I8 lor CRIRAS BERAL A BRISEN A HE¥4iAE pah8l, bk Part for

ate, anti rmny oxi de,” cal ci um car boRate, zZinc
amxpdtdoom vehidel bF deytdedrurdenios hg{drcndl@@re nﬁ)gnesl glectrical or

ar bonat.e artz ations . .
i oRBB Ao gt it duRURh: A8 CrTE FabarAs Maging pipment
trifee¥ldsufesS &t AAIsIngS; 4 QUTBHdrd HITHF hditgt hid@pthUifider housing; a
di oxi de. 25. The met hod accor di ng to claim?22, wherein

peisenaltivater-ere it e det-vkd; pingebr spa a hot-tub; a step; a step covering; a

building or construction application glazing, roofs, windows, floors, decorative
window furnishings or treatments; a treated glass cover for pictures, painting, posters,
or display items; an optical lens; an ophthalmic lens; a corrective ophthalmic lens; an
implantable ophthalmic lens; a wall panel, or door; a protected graphic; an outdoor or
indoor sign; an enclosure, housing, panel, or part for automatic teller machines
(ATM); an enclosure, housing, panel, or part for lawn or garden tractors, lawn
mowers, or tools, lawn and -garden tools; a window or door trim; an article of sports
equipment or a toy, an enclosure, housing, panel, or part for a snowmobile; a
recreational vehicle panel or component; an article of playground equipment; an
article made from combinations of plastic and wood; a golf course marker; a utility pit
cover; a computer housing; a desk-top computer housing; a portable computer
housing; a lap-top computer housing; a palm-held computer housing; a monitor

housing; a printer housing; a keyboard; a FAX machine housing; a copier housing; a
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present in a range between about 0.1% by wei ght and

about 10% by wei ght of the total weight of the
weubstize2e | ayer. 26. The net hod accordi ng to eCaiuse®@2/p13718

wherein the substrate conprises at | east one

t hernopl astic polynmer or at |east one thernoset

te]@:ﬁh(yx{%ousﬁlé a higbilkEshoae haesiny; di agiol en@érehofsiig; a \WidHb @édeiver
e substrate conprises a _thernoplastic palyner, 28.

hcrnsx@gnetltgba fiatwer allighiingarnlianes; Z7netyRes viterfacglevice housing; a
t e I

traﬂ,§ rT%{) hg Cfn%igéc (]jly ggld%tgo%g?ﬁblﬁﬁ% %n%gl!é%fg %ﬁ Q%ﬁ@ltngnosr?sg tng for

pubticltanselatoRtn diticleaf yhidtiog dr mdz&'mgffaf fraink f smbivaysg or buseS' a
range between about 100 kil o ouI net e ﬁ

mpler housingran eptegpih %it%ﬂ& an gy eflﬂo %é?teﬁr'é? dishes: 8 coated

ra t

b AL oqhé}%ﬁag%?gsfg }otgikfbg{kgﬁ%%@ ﬁg?%‘, YRIRAS U Ratural

texitils alcbae& @hbm‘gtaphiooﬁlﬂnbr photppiapkis Boltve noatad pthd?zﬁticle; a
7, 8- d| IaIon or Ctf i nati ons_t her

coplrd drYﬁ %@&8?‘83@&0?6806&" éll't‘r‘f{mﬁr amaé?deont ‘Hﬁolﬁt | east
one stabl e chromatic colorant has a half |ife of the

217eXi Qyiviahser RlibieRoABAsMEE 1 n a range between 400
nanonet ers”and 700 nanoneters greater than 3000

Ki l ojoul es per nmeter squared per nanoneter at 340

a melrstraist leyer] nIlghltiln@xmlsqmée stgturghenijfe ttiedun clio¥ide.npd & least

at | east one stable chromatic
orbeﬁ?ac@aa?b%lmﬁ% grag %rrent Bl ue 15:1, Pignment Bl ue
15: 4, Pi gnent BI ue 28 Pi gnent Bl ue 29 Pi gnent Bl ue

at36ast Bhe topltay & meluﬁﬂlg 1Rirgllﬁm1ﬁte/ﬁrqﬁmhd3ﬁc sPigmmbuni® eshat least

50, .Pigment Green 7, gnent. Vi ol 15, Pi nt Y
O@wlstqb? Yidiow Cfémaswgspnwgg Refyenty Flll%vﬁsé%'%lﬁ%ﬁhlomme

c?’lﬂ{ 1%141 lﬁ?e!o\fem Bl ue 97, Sol vent G een 28, Solvent

§ % vent Orange 60, Pignent Red 101, Pignent

Red 178, Pignent Red 181, Sol vent Red 135, Sol vent Red
22169, ASodthethfor yrepasng 2 yulSeyasmtclvcomptisizs, Sol vent

Yel | ow 163, Sol vent Yellow 93, Pignent Black 7, or

pr%v1 1ngn at | su%ntgfa hl%yer including at least one white scattering pigment and

optionally, at least one stable chromatic colorant, and

applying at least one top layer to the substrate layer wherein the top layer includes at
least one thermoplastic polymer comprising structural units derived from at least one
1,3-dihydroxybenzene and at least one organodicarboxylic acid, at least one unstable
yellow colorant, and optionally, at least one stable chromatic colorant with the proviso

that at least one layer includes the chromatic colorant.

23.  The method according to claim 22, wherein the white scattering pigment
comprises titanium dioxide, barium sulfate, antimony oxide, calcium carbonate, zinc
oxide, zinc sulfide, aluminum hydroxide, magnesium carbonate, mica, talc, quartz, or

combinations thereof.
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33. The nethod according to claim22, wherein the top

| ayer conprises a bl ock copol yestercarbonate. 34. The
worbisadosagscordi ng to claim 33, wherein the at PeagiS2m8013718

1, 3- di hydroxybenzene is unsubstituted resorcinol. 35.

The met hod according to claim33, wherein the at |east

one organodi carboxylic &cjd IS

Xt f . )
2¢sophhhansthohapeprding e é’é‘ht%%al"i’%?rrnfééi‘g‘; “te Teriteriag migment
c&ﬁgﬁﬁgkigﬁgﬁ&rg &)x@em 35, wherein the ratio of

I sopht ha |c-g

erived structural units to
terephthalic-derived structural units is about

28). 25THe @ethod3aceofidieg mechod 22 odretimghe white seicattedBg pigment is

ol A s bpmerapel G PVRE veferh Ghi ARfut (P S et of the
t@@%iglg.oqc%ezsug-st;ate ﬁ@er‘The nmet hod according to claim 22

havi ng a whiteness freasured by CIE L*a*b* wherein L is
areater than 80. 39. The nethod according to claim 38
2havi Ae ansthnd esrerdingire cloim 225 whereyn dhe sybsiraigreogmprisgpat least

01?% ﬁ%ﬁl%) qasftlxc):rpoPyrIgé%g{r L'da & oﬁg él{eiplg?%e?r g@/é{reir..cl €

Fising.” “prioviding a su i ncl udi ng
carbonate structural units, titanium dioxide, and at
27 easThengethibdbicostig rrat tlaint Al6r whéreinatie apidtsatengoaiprises a
| east. one top layer to the substrate | ayer wherein the
thegpoplasirPaliB¢tudes i sopht hal at e/ t er epht hal at e
structural units, at |east one unstable yellow

280! 0ROt MERBR! A RbAkhS b VAR Y21, | WMeréd the thermoplastic polymer
7, 8-di net hyal | oxazi ne or conbi nati ons thereof.
comprises a polycarbonate.

29.  The method according to claim 22, wherein the unstable yellow colorant has a
yellow index half life in a range between about 100 kilojoules per meter squared per
nanometer and about 350 kilojoules per meter squared per nanometer at 340

nanometer light exposure.

30. The method according to claim 29, wherein the unstable yellow colorant

comprises Solvent Yellow 72, 7,8-dimethylalloxazine, or combinations thereof.

31.  The method according to claim 22, wherein the at least one stable chromatic
colorant has a half life of the maximum absorption measure in a range between 400
nanometers and 700 nanometers greater than 3000 kilojoules per meter squared per

nanometer at 340 nanometer light exposure.

32.  The method according to claim 31, wherein the at least one stable chromatic
colorant comprises Pigment Blue 15:1, Pigment Blue 15:4, Pigment Blue 28, Pigment
Blue 29, Pigment Blue 36, Pigment Blue 60, Pigment Green 36, Pigment Green 50,
Pigment Green 7, Pigment Violet 15, Pigment Yellow 138, Pigment Yellow 53,
Pigment Yellow 183, Pigment Yellow 24, Solvent Blue 97, Solvent Green 28, Solvent
Green 3, Solvent Orange 60, Pigment Red 101, Piglﬁent Red 178, Pigment Red 181,
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Solvent Red 135, Solvent Red 169, Solvent Violet 13, Solvent Violet 36, Solvent
Yellow 163, Solvent Yellow 93, Pigment Black 7, or combinations thereof.

33.  The method according to claim 22, wherein the top layer comprises a block

copolyestercarbonate.

34. The method according to claim 33, wherein the at least one 1,3-

dihydroxybenzene is unsubstituted resorcinol.

35. The method according to claim 33, wherein the at least one

organodicarboxylic acid is a mixture of isophthalic acid and terephthalic acid.

36.  The method according to claim 35, wherein the ratio of isophthalic-derived

structural units to terephthalic-derived structural units is about 0.25-4.0:1.

37.  The method according to claim 36, wherein the ratio of isophthalic-derived

structural units to terephthalic-derived structural units is about 0.40-2.5:1.

38.  The method according to claim 22 having a whiteness measured by CIE

L*a*b* wherein L* is greater than 80.

39.  The method according to claim 38 having a whiteness wherein L* is greater
than 85.
40. A method for preparing a multilayer article comprising:

providing a substrate layer including carbonate structural units, titanium dioxide, and

at least one stable chromatic colorant, and

applying at least one top layer to the substrate layer wherein the top layer includes
isophthalate/terephthalate structural units, at least one unstable yellow colorant

comprising solvent yellow 72, 7,8-dimethyalloxazine or combinations thereof.
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