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20 1t is preferred that IPEs which can crystallize be used
in the semicrystalline form, and often it is helpful or
necessary that the IPE crystallize relatively rapidly for
the purpose of forming the final part.

For example, in injection molding of thermoplastics,

25 the molten polymer is injected into a mold and rapidly
cooled until it is solid. The mold is then opened and
solid part is ejected from the mold. If the part is not
solid and/or deforms easily upon ejection from the mold
it may be deformed and thereby rendered useless. An

30 dimportant facet in have obtaining a relatively strong
part from semicrystalline IPEs is that they be (at least
partially) crystallized when they are removed from the

mold. However éome’semicrystalline IPEs crystallize very
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pol yesters and
contalnlng polymer and a small amount of plasticizer for

the PET, see for instance U.S. Patent Re32,334.‘ Whlle
not all IPEs are slow crystallizing, faster
crYstallizatibn may lead to shorter melt processing cycle
times which are more'desirable.

U.S. Patent 6,221,962 describes compositions
céntaining‘an LCP, a toughening agent with reactive
functional groups, and a thermoplastié. The preSence of
specific compositionsﬂcontaining plasticizers is not
mentioned. |

U.S. Patent 4,753,980 deséribes polyester
coﬁpositioné containing certain toughening agenté. The
use of LCPs is not mentioned in the patent."~

U.S. Patents 4,438,336 and 4,433,083 describe blends

of LCPs with various thermoplastics. No specific mention



plasticizers. SO H Kim et al., J. Appl. Polym Sci.,
vol. 67, p. 1383-1392 (1998) reports that "... liquid
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added accelerated the rate of crystallization of
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polyester has no cold crystallization point, said melting

point of said liquid ‘crystalline polymer is about 150°C or
higher;
(c) 0.0 to about 60 weight percent of a solid
particulate material; and
(d) about 0.2 to about 15 weight percent of a
plasticizer for said isotropic polyester;
wherein the weight percentages of (a) and (c) are
based on the weight of total composition, and the welght
percentages of (b) and (d) are based on the weight of (a)
in said composition. 4
This invention also concerns a process for the
formation of a shaped part from an isotropic polyester,
comprising, cooling a composition from a temperature
above a melting point of eaid isotropic polyester to a
temperature below said melting point, wherein said

composition comprises:



sem crystalline isotropic polyester with a nelting
poi nt of about 100C or higher; (b) about 0.1 to about
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Preferred composition for this process are also

preferred for the compositioh (itself) described above.

DETAILS OF THE INVENTION

Herein certéin terms are used, and some of them are
defined below.

By a “liquid crystalline polymer” is meant a polymer
Ehat is anisotropic when tested using the TOT test or any
reasonable variation tﬁereof, as described in U.S. Patent
4,118,372; which is hereby'included by reférence. Useful
LCPs include‘ﬁolyestéfs, ﬁol&(eéterFamides), and
poly(ester-imides). One preferred form of LCP is “all
aromatic”, thét is all of the groups in the polymer main
chain are aromatic (excepf for the linking groups éuch as
ester groups), but side groups which are not aromatic may
be present. 4

| By “isotropic” herein is meant a polymer which is

isotropic when tested by the TOT test, described above.



LCPs and isotropic polynmers are mutually excl usive
species. Preferably the IPE is a continuous phase in
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appropriate formof mcroscopy. 5 By an "IPE" is
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endotherm, and are measured on the first heat. If more
than one melting point is present the melting point of
the‘polymer is taken as the highest of the melting
points. Except for LCPs, a melting point preferably has
a heat of fusion of at least 3 J/g associated with that
melting point. Melting points of LCPs are taken on the
second heat.

Herein for the ingredients in the composition,
including (a), b), (c) and (d) the use of the singulaf
such as “an IPE” or “a particulate solid” also means the
plural, that more'thén one of each these things which
meets the limitations set forth herein may be present.

By a “particulate solid” is meant any solid
(infusible at temperatures to which the compositidn is

normally exposed) which is finely divided enough to be
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whi ch may aIready be used in thernoplastic
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The “pure” (no other 1ngred1ents in the composition

except small amounts of materials such as an antioxidant
which méy be needed to stabilize the IPE in the injection
molding process)vIPE or a composition contaihing the IPE
is injection molded into a 1.59 mm (1/16”) thick plaque
u51ng a mold whose temperature is 50°C. An appropriate
sized sample (for the instrument) from the<plaque is
placed in a Differential Scanning Calorimeter (DSC) and
heated from ambient temperature (epproximately 20—356C) at
a rate of 10°C/min. The peak of the exotherm from
crystallization of the IPE while it is being heated is
taken as the CCP. The IPE has no CCP if there is no
crystallization exotherm below the melting point of the

IPE.
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is that crystallization initiator system. Respoﬂses to

the amount of crystailization initiator system are
generally limited, with higher and higher amounts giving
lesser or no advantage (little or no effect on lowering
ccp) . |
By a “plasticizer” is typically meant a compound or
mixture of compounds with'a'melting point of about\50°c or
less with a(n) (average) ﬁolecular weight of 2000 or
less. The plasticizer may be oiigomeric, in which case
ité number average molecuiar wéight (measured by Size
Exclusion Chromatography using appropriate standards) is
2000 or less. These are typical properties of a
plasticizer. For a further description of plasticizers

see C. E. Carraher, Jr., Seymour/Carraher’s Polymer
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epht hal at e) PP oly(1, 4-butyl ene .
{ ohaBRERal abe) it perr okl e hit op 4edi Ehe) dbebnepTRonent
po&&ﬁﬁrféeBaMhQQOPobaﬁé 6f3@ob@ﬁM|©ﬁe (r¢r ephshal at e)
and pol y(tetramnethyl eneether) gl ycol blocks (avail abl e

ascyeohekgngdimehhanol, DRFOMCHIO) Neltasii-OHE (E3) , and

I NGo (Vi ANeE Y REAEPB U (1 APF PLYLd 41 is an
integer of 2 to 10, m on average isll to 4, and is z an
average of about 7 to about 40. Note that (II) and (III)
may be a mixture of compounds in which m and Z,
reeﬁectively, may vary and hence since m and z are
averages, rhey do not have to be integers. In preferred
polyesters, n is 2, 3 or 4, and/or m is 1.

Specific preferred IPEs include poly(ethylene
terephthalate) (PET), poly(1l,3~propylene terephthalate)
(PPT), poly(l, 4—butylene terephthalate) (PBT), a
thermoplastlc elastomeric polyester having poly(l 4~
butylene terephthalate) and '
poly (tetramethyleneether)glycol blocks (available as

Hytrel® from E. I. DuPont de Nemours & Co., Inc.,
Wilmington, DE 19898 USA), and poly(1l,4-
cylohexyldimethylene terephthalate) (PCT), and PET, is



cyl ohexyl di net hyl ene terephthalate) (PCT), and PET, is
8 WD 2004/ 104100 PCT/ US2004/ 015526 especially

wonrefians@d. By "PET" herein is meant a pol yesPer/useo4/015526
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whi ch at |east 80, nore preferably at |least 90, nole

perg he _di.ol pe uLLs,,are from eth ne
SN S o e R TR I
90popketper ¢anvhotht he ﬂe&@tb88y|M6ré0pﬂeféﬁﬁﬁlyuﬂtt§east

are fron1terephthallc acid. I'f nore than one IPE (with
t h@0pr BR&R RBFFERG Pbi hPe)dielpFereat, Uphbstaral foem

sughhy@ehgns&§cbm %Ha 59”P8§é£'§Pl'ﬁo£ék§ ?érably at least

conponent (a): Preferably the solid part ate
naB@rlablesperQenb of0tBe decghbopgitenacdfl thpesbtahits

bl.y 5 b
P RRY bR L aTRRRenRISEPLADGY 2PO oo PR e "Ppp, (with

t henkPprbpeat mbeashgapeiht 40 M§I§Bés?ﬁ§éCFné ?6t%he?f such
a eas abou

50PQREVHRESpéRcEht 6Pm1>%1‘fb%| igohpksit a®ncomponent (a) .
PreferaE ¥fé gbk§rkh§ ngg&u$ §B£8u9§9&t ggerfgieh% of2 to

preferably about“1.0 to percent by weir g
(aﬁo wbsghprpéecabtyofhEhe(fbtslloompdsstbomjnM@us

maur p riate form of
P Erecebah Y ERoLE s nko papFREl SBLKELSur bRkSeen o6 the
Snﬂbtaltcgﬁ oglbgonfound by el ectron mcroscopy, it is
assuned to be in a dispersed phase). Preferably the
pIastic?i@fer§béboﬁheOI§EtbSa@buleiit ePyht 4pevebant

Ut 10 par cont B ehe TRt Erednf dfehe i Peebfy =

plhsastlaboutSSG deEghErp@fc@nﬂlof bﬁeth@tibrﬁ@mpb51tlon.
R1C02R2 g mgi i s i ndependent|y
hydr oca Bﬁﬁerﬁ Yth?an% %% %@OE%r%o% 59 oMU pF @ more

preterabby1 al Kybut an¢ €3ChLKe: (by taéfcéﬁtnﬁﬁn&efEhtnof

each nol ecule may vary 30 sonemhat§ i s al kyl en
opf®bnal Ryseupsefentietly witd BEheks gmomp@lSQQszmmmm@ phase

2 80 Rosaban 81 oI RSV E0% Ly KBl cl 5oy - 10
the partlcle size of the LCP is so small it can’t be
found by electron microscopy, it is assumed to be in a
dispersed phase). | |

Preferably the plasticizer is about 0.5 to about 12
weight percent of the IPE [(a)], more preferably about
3.0 to about 10 percent of the IPE. One preferred type
of plastlclzer is a diester of a diol of the formula
R'CO,R%0,CR! wherein each R! is independently hydrocarbyl
containing 1 to 20 carbon atoms,‘more preferably alkyl,
and each R® (by this is meant R? in each molecule may vary
somewhat) is aikylene optionally substituted with ether
groups, containing 2 td 30 carbon atoms. By alkylene is
meant is a divalent hydrocarbyl radical (conﬁaining on
carbon and hydrogen) in which the free valencies are to

two different alkyl (saturated) carbon atoms. Spécific



carbon and hydrogen) in which the free val encies are
to two different al kyl (saturated) carbon atons.
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pl astici zers include poly(ethylene glycol 400) d
2-gt8yhheyansat 1 206 P vbe d [ At -
wth a ﬁ%nber abera%egﬁ%igiﬁ %rfiegé%ffg% éiﬁ%of‘foo di
ap%T%RhM%#i@n@aF@e ami mlMS@Ewlqﬁmasglym(ie)r sdifidlirdee with
fo 32, 334 548, 978, whjch

ar% ere y mcfg(r%igga%lec@g Jer"e%Jc%h I\%]? approximately 946.

pI@BhenluseﬁuhsﬁiaétidﬂzéwﬁiwiﬁﬂtbéﬂﬁéﬁndFﬁinlé Patents
nque§% HH seful for another |PE, but often this
i TF Rdsh D4 et i el et hewehy ciakuded by

tM@%@%@ﬂmﬁ%m&%ﬂﬁ&%ﬂW&ﬁﬁfc@yﬁgaf

added to the present “conposition in anbunts co
u s § Few bt rﬁftﬂ: arsltllcmeCMrJrﬂ&,t érd alsefluiclfitde another

]g?pt r.icant., rel ease, flane

rgar éf(tpearll %}} TS ikt dﬁbcﬁmﬁaesr% ot her types

of pol yowrer (iraydeatieraed,y mRirdil @iy &liosel %

Preferably the total of all these |ngred|éhtsqqgﬁn%¥ used

10 ¢ High H%?%&%%ﬂnr%ef@émo hﬁn&ﬁQweﬂexaﬁmypneaent
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prafady rr@j:eaptalcmalnqlm@ee(ﬁrﬂinoxﬁamtm| Wﬁl@am mold

t enlng ent . hIS IS a polyner pically whi ch
i grl&%n %‘ﬁ? r(?r r%sr'el @) yal sthoInt PFgmoters,

paitier ﬂy§é§75f|%oi%Q%Qs RQ%J%%@Q!%Oﬁ%ﬁ%@ P % ha%tﬁ

attached to unctional groups wh can react

t F&aisE aldid thepttiogrdl Iof eflRethesley iegsepriesdnt is less

gFgﬁgé%EF§§g§@aM%ﬁg%§ E%unc gg%é¥% %%ggggbgwyﬁeéénthan

r@@ﬂubmmph @aﬁb@spbcaadﬂgrprbf@&@bﬁb de@dPshabXamBL@S 25
?p functlgnal %ou ps |nQIude epoxy, carboxylic

aWﬁﬁ&r.dgerﬁﬁ& oXyl CR&I E6RBPFLItieArboxyl, and

I socyapabeerBretar pedibyagt p 3 X
and carb%x?llc anhygrﬁgeaqagﬁagggggﬂysis : ggggﬁgg g

prergheadngsasrntuncfhomali sgronpd vaee, uSyphbylly which is

an elastomer or has a relatively low melting point,
generally <200°C, preferably <150°C, which has attached to
it functional groups which can react with the IPE (and
optionally other polymers present). Since IPEs usually
have carboxyl and hydroxyl groups present, these
functional groups usually can react with carboxyl and/or
hydroxyl groups. Examples of such functional groups
include epoxy, carboxylic anhydride, hydroxyl (alcohol),
carboxyl, and isocyanato. Preferred functional groups
are epoxy, and carboxylic anhydride, and epoxy ist
especially preferred. Such functional groups are usually
“attached” to the polymeric toughening'agent by grafting
small moleculee onto an already existing polymer or’by

copolymerizing a monomer containing the desired

10
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desi red 10 ViD 2004/ 104100 PCT/ US2004/ 015526

are ynmeri zatT on. exa
grmédengy cnpbéymeanhqtltbde nay se gxarﬁ}b:e@l @ﬂt@r@ftlng,

hydrgcarbonh%abbgr usi n fre radlcal grafting

BRAFaGes h B resRRY i HY SFGT5FE el Hol Jraraf@garbon rubber
canboxy! kecanhydikde @ﬁgfeingaw@mi uQ:§ OUpﬁhé‘tfé‘gafglng

to it. An exanple of pol yneric toug eni ng agent

meréfheﬂhﬁomrn@ru J@ml cyrloopsl &¢ eankypol yererndédr i pavboxyl
cppol ymer , of ene and
tﬁ?g%?gfg%éh%%ngﬁe#ycon@gl %)l?%]ggjt gp?)r %’Y%?Jélclo
f uhotigbanl ngr agent Byhé peth) aes yf@t@tb@ﬁ@l NgtSupBaite
t he ? ound gal/ be either_an acrylate, a
ToTRRET VRSF b2e0r TAEO rf k% P BReE FL (ccORRBIPT Of ethylene
(nEﬁH)@CRﬂé@ﬁﬁaéﬂﬁfétgnﬁénoﬁgﬂp h%ﬂﬁ%acrylégproprlate

(meth)acrylic acid, 2- hydroxyethy
gli;"élil@l’yi@ﬁ@l hyaevy! atRy mu&@ymmm hi$ meant the

ﬁ@]ﬁ% ona rﬁéngt}ﬁ% acry dia% Ieorrrl]ro%cg ft h%‘t haermg{hﬁ]%lfﬁéjr%t%yor a

bemmp@teyrmfu zies mdso SWEE @l the)ﬂﬂE)facﬁyJPa\'te asuydtWdnal
acet ate, %mfunctl onalized (meth)acrylate esters such

asCHRTIEFet B Heds | gRethireryidc (aretdy) a&Tyl ate, and

20, Gy EbLHeXHY 1 Eﬁ@lﬁ}lﬂ))é&f Y, fiaféﬁ{ﬁ{[ﬂeg ea el fand
pol ymeric. tougheni ng agent conta ni unct’i o
gr%upsocm@@‘@mthssl abmltth)Zad:JUyJaam.t 4lh me:td:elmtozbyto

ht ( t I|.PE. Preferred tougheners include
thoés;h ?% edacfln %’r?t]ﬁﬂ ,tféf%@&a%iqu%er' other
heﬁ@btyméfl@m@ﬁ%@%c%%lrﬁﬁ@fw irRspesid |y gBhes¥ educh
tougheners are copolymers of ethylene, ethyl acryl ‘at’e

ordR-HiRYH acRt3ten éln%ﬁd:@lwwedre&mﬁd"r yatelatie dsters

0SS0 L0y TR BRI e oUgRIE SO e AP, anc

cdm'calcm@gyl uhmtkormdr@ramfp.s, e fey ey Iy adioitardouhtd @ f
polymeric toughening agent containing.functional grbups
present is about 2 to about 40 percent by weight of (a),
the IPE. Preferred tougheners include those listed in
U.S. Patent 4,753,980, which is hereby included by
reference. Especially preferred tougheners are
copolymers Qf ethylene, ethyl acrylate or n-bufyl
acrylate, and glycidyl methacrylate. |

It is preferred that the polymeric toughener contain

about 0.5 to about 20 weight percent of monomers '
containing functional groups, preferably about 1.0 to
about 15 weight percent, more preferably about 7 to about
13 weight percent of monomers containing functional
groups. There may be more than one type of functional

monomer present in the polymeric toughener. It has been
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about 15 wei ght percent, nore preferably about 7 to
about 13 wei ght percent of nononers containing

woumtioonal groups. There nmay be nore than oneCrgse00af15526
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functional nonomer present in the polyneric

to e t 2004/ 10410 s

po RS ob7 b1 583ERREE G2 W “POleRREseShrt g ninoreased by
coiposetsbdngi shenameasedobypol pee£asi bgudhenaroand/6F the
pol neric?%o hener apd/or the amount of functiona
gr%%ﬁ§?F MESQF?l?%% eIEPRAt s HSWBUPEr prlatef aprounbe

beshpG18agLdrtPab g POE Nbe tDRELLNER COMPRSI L LR ™BYat the
crosslink, especially before the final part shape is

at canpeditPpefBpAbtyoshbieki sesponially doebboatt3® final

wej ng_o | ygeric toughener in_the
conoti PRORE te s b STl PR st R e i a2 co
peabeut , 3@nde egpecpattanpref eradl yo et 1 d Ocdgdest in the

20 10 melght percent, of the total conposition. Wen a
pof YHEP F T+ 0UghBAE?  PEEEPr2RLY hoskC dRelT bed Wabdve,

iSpéggggt,iénﬁaésﬁggfaiPyﬂgﬁéféfa.fynﬁﬂyoﬁﬁsi@n§§sabout 20

the particle size of the In the conposition iI's
muedlghedperdentorof nshantetal ncomeosbinpwsi ti on the

particle 1 (4 f the LCP. was about 2-5 while in,

t he san@hego%p%§+§?%%l%u?o%%ﬁﬁ%ﬁ%ﬁn@u:hﬁ%WSﬂaﬁ?% described
t oslgbeapr i s hedddd, paridsleesh ZEBowas ahOtif. Rally Sitances
Anot her preferred type of other ingredient is an

epbR§ RdRPpbThAsSbFe rekihe Pl ekabiie seRrPes Eohguhg much
Or re 30cL&ST NrbAS; ag C | | 855 ;

e B5eT 1000 (TRe ol rer B f copiot i e i feice

destié befl ehoVECP wyE€mmbdut 120985 COM AN BPBYe same
groups, is not considered herein part of this epoxy

C ORPBRATH BF OR v h) Coa Enapdxy Porfes B¢ feughesier aphg LCP
present at a, level of 0.1 to about 25 1.0 weight
PareehtcBt SHeSeRs Tt oh Mkt ul " epoxy

CONPOUNEiSoBtie ¥ BT dSe & &N (6 dh dP 02 G r P09 Ofs an
1031, or Araldite(r) GI7099 or GI6099. It is believed

t RRROXY nCQBpRIN @Bt hcke I He: epUsSf TRl @ a exgmpound or

:Eg%%ﬁl tzlgg’%fzﬂ?L%vé’fz?‘é:é)%é]}/emprwé.%tovoef feoésorthan about
1000 (the polymeric toughening agent as described above,
even if it does'contain epoxy groups, is not consideréd
herein part of this epoxy compound or resin). This epoxy
material is preferably present at a level of 0.1 to about
1.0 weight percent of the entire composition. Useful
epoxy compounds or resins include Epon® 1002F, 1009F or
1031, or Araldite® GT7099 or GT6099. It is believed that
in some instance the epoxy compound or resin stabilizes
melt viscosity and/or improves color stability of the
composition. The{latter is particularly important when
an appearance part is not coated a paint or other |

coating.
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30 conposition. The latter is particularly inportant

when an appearance part is not coated a paint or
woth@rio4iwoat i ng. 12 WO 2004/ 104100 PCT/ US2004/ 8@ BARE004/015526

It is to be understood that any preferred ingredient

an/ or redi ent e |ned Wit ot her
preferrgg ?%g?ngggﬁHg%agggognggggb noun%rﬁére?ﬁredlent
Inaoﬁerpiaﬁeededntypmooﬁtcmaposettombhﬁéa #hen 2BybSother
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itiLo 0_car bpx rou 0
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caabdzyl abetsal tsmposhtasn. aCByafﬁﬁle metal cations are
4- hydr oxybenzoates, as other netal salts such_ as
neFﬁ?nFaFPBégnsaﬂﬁl%E HRYaFe3di+¥ BPapbl yhehi Eunctional

Ca&?@ﬁﬁéa%§§ch“92e'ﬁfeggﬁg in eﬁgego 5681 B en§@£%$§§

are normal inpurities in the ot I ngre
10ne€arbooaﬁ|oneumhrth Boempartbokyhaberaddter ofhee metal
co n wherein.the netal cations are tightly bound
og?gE gsl%gyeglen?é%g PF nePHPOX aﬂ%n??%ﬁﬁds%%%v
sogeebhtébeofcLybyalbkgiodhobat s} i i OPhSYShe&PB1 f941ts such
polyesters contain 20 alkali or other netal cations.

ThaSeMaFalsbattfifes 2@l 28 srebak salEmeofiseobymentse
COHHQEbk#PQ@eéQr.NS% &gk O{ne£§§eﬁof#§e4ﬁ§§a mgg{fons

the netal 1ons can ange t e electrica proper
15 of arbencompbsimnponi tiss nih athy ohpepresgneelomt@eoﬁJmetal

cati lead to 25 | ysis or other

CrERF LA Ve T RS BTED Shehi TR i e agewae
Nofihe¥k denthé Nmé el PELSES s &@@peﬁgﬁtpy%orﬁhé%o ithd$
believed that at |east some polyneric tougheners are

. notRIEPHERRT ver orinerakt iAe mentioned apeimtsonment the
meg, sﬁé‘iifﬁ@t%r@ ﬁﬂ%&{“ ﬂétégs pf&_se;%lygst%]rél contain

ow nount s, especi
20 alkali or other metal cations. These are sometimes

deleterious to the use of these compositions for
electrical or electronic uses, where the metal ions can
change the electrical properties of the composition.
Similarly the presence of metal cations may lead to

25 poorer hydfolysis or other chemical resietance problems.
Such disadvantages are not evident in the present
compositions. Also, it is believed that at least some
polymeric tougheners are more effective or effective at
lower amounts when metal cations are not present or‘

30 present in only low amounts, especially wﬁen the
coonterion to the metal cation may be able to react with
a functional group which is part of the polymeric

toughener. Therefore the combination of low metal ion
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with a functional group which is part of the
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metal ion 13 WO 2004/ 104100 PCT/U82004/015526 cont ent
and the presencge of nmer i hener s
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east part o e mxing apparatus is at or
abbnerétbenes t mayg b@O&@de@ft@h@ $Iﬂgbeesentw(mhecrew
or _set fenperatur n any zone

R o Lt RSt ThF e he PR el | poner,

t epperatyb ey begausendéraeehanb£athe headird@en t 8 dheleast
materials are mxed they may be formed (cut) into

pePRBEsOBr tlae hlé%xb@wawe%a ws t bl &t ¥ abe’é@i e tiee hting

oyt e DaTar meeFete T of CEhel B aeti 28, Lok Tograsure

|n;ecanpnzunedoﬁgthermﬂmnm@rmpm@rabmseﬂayLbedmel@w almy
conb'n ilon of éfese met hods. Sone of t redi ents

su?:ﬁ FRPFRF et ph BT EF 7o S, Pandi T by c‘E\‘?f?’gar&Jrr‘B?

r eheaﬁfﬂgrmy zk)ﬁtélﬂd@@e aha O8L1 Q1 s BFE HPNESt F18aN BYY NbS
in 20 the extruder, so as to decrease attrition of

sofprEmeduéput hsinio| m%lehﬁd%rotw avar gl epes ssehtable for
angL o ; lﬁ'gcég Peféﬂ%?{ %&ﬂr‘? L Y %ei@'@éf:ﬁ{fw can be
t her I’TBjL uns aIB? I ngr edr en

nd/ or “decr ease
| ossesiby ewapoyathonuofal iedehode f@grtﬁ&fﬁ@@laﬁﬁlée, such

ment i oned above arts of the resent conposition,
befrad] 5 heat Prt P ¢ ??Eml%%ov%Ft?%F¥%ﬁ%?%g or any

PokBhp ohathen ! PE @08k nﬁ@@@oarel ti 8emd her 18R ,ﬁ@ﬁe&il&@ts

cool ing them bel ow the nelting point to solidify the
compoBi &5 ohl hher$ orpiasial chaged, pand . 1iHpet exribs y (mdkd

30LBRLLCLP 599180 Rhalet 3RC BE RULANSMELLE 0 points 1n

the extruder, so as to decrease attrltlon of SOlldS such
as fillers, and/or improve dispersion, and/or decrease
the thermal history of relatively thermally unstable
ingredients, and/or decrease losses by evaporation of
volatile ingredients.

As mentioned above parts of the present composition
may be made by heating the composition above the melting
point‘of the IPE (and henee melting the IPE), and then
cooling them below the melting point to solidify the
composition and formed a shaped part.” Preferably the
part is cooled at least 50°C below the melting point, more
preferably at least 100°C below the melting point, or
preferably below the CCP.  Most commonly ultimately the
composition will be cooled to ambient temperature, most

typically 15- 45°C.
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most typically 15-45C. 14 WD 2004/ 104100
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Sueht @881ibf ar88ri§E BEt OF Spah@W, MINE!d J8GkSshet I EEKSE or
snownobi |l es, aircraft, and ships; decorative interior
paheF3rieF BNEHF NgSPOWRE nF e eheueings oi¢h ces 2¢rills and

an . h ' ; es, h

ot (TRt S phear Ao Ainet S SRt oY rggeonal
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cof OF BaE Wit RS PR nt S-St brond 5Lkl O PFRMYS ctPBr
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parts made fromthe conposition is particularly .

at EFaek veseednei £ag 1 2 1 ¢ rREt surnd pairims; rdedorotive

I G A

and/or home chairs and tables; and telephones and other

telephone equipment. As mentioned above these parts may
be painted or they may be left unpainted in the color of
the composition.

The composition may be colored with bigments and/or
dyes, so many color variations are possible. This type
of coloration of parts‘made from the composition is
particularly attractive economicélly, since suéh parts
need not be subsequently coated (painted) in one or more
additional steps. If extremely high gloss and/or
distinctness of image are not needed, this is often a
better overall alternative to coating. Alternatively of
course parts made from this composition may also be

coated (painted).
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30 distinctness of inmage are not needed, this is often
a better overall alternative to coating.

wéhko@rmaovel y of course parts nade from thi SPCT/US2004/015526
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conposition may also be coated (painted). 15 WO

2004/10ﬁ&$gh£§j%%§%§934Plgsfgrln o%$r0n1 % 88 o% parts made

col ori ng "t he sur ese

cofiposi thess éompw@itﬂémsn(éhevﬁﬂiatisnatmgﬁeof is a dye
subl j mati on prln |ng% rocess. As nentioned above the

pr 88Rht e bHPBs PTHRsI P! BEQSPFSti ons thereof may be

used fOfisaHERPDOALE PIELS, thESPEELEhL Yo SHEOEPPILEs or
(car) bodies. Currently, there are three different

ap@aba@hegn@ othéreepf gurzthonuetd foutzdtenebbbdipsrts,

TR i L o S WA

precesthréa dibhiehehheapptbcias bodynhanskdédiecplastbe
parts are coated, separately and then assenbl ed. The
dr a9BEeR 6T tARILET -3 #RMpEREeSEON gkl and plastic parts

su§ﬁegthpkéatyo$§t£@@? i & visual harnonization of the
15 coated netal and plastic surfaces, at least in

cases mher@h@om¢@m0®lbs®wm @artbeamﬂftlinexpxm¢e$s, in

par ubj ected to rect visu onpari son
araTeE! Bre “HOREE 1 GRT Y 81 SR e oy P T O e coated
V|sépakiayelye@ﬂ&es&@r@s@;@ﬂlbye@f the coated parts
and/ or arrangenment 20 of the coated parts in one

pl ane. %?u@%ﬁ@?a@k%aweu%ffhblrm%c@%%w;/s ofs its
°p§u§ééﬁglﬁf91t 0@6'chk'8§3v13%aﬂhﬁa£$$€9%§%ggwg bfSthe

he 1n-TiIne process 1 n which e met ady
provated methl aanelpld sotepostfacas, 25t chadsingimascases

dth ted | t t th | ast
B e L e S e

ar eusSENB eto At & © VW Oega W Ebmenei &6n NBs £ rdasdheror
coating layers in a subsequent conmon coating
prgggggruc ion, for example, owing to the virtually
seamless proximity of the coated parts and/or arrangément
of the coated parts in one plane.
A further dréwback is the necessity of operating two
coating lines. | |
2. The method known as the in-line process in which
the metal body already provided with an electrodeposition
coating as a primer and the uncoated plastic parts or the
plastic parts optionally only provided with a‘plastic
primer are assembied and provided with’one or more
further coating layers in a subsequent common coating
process. |
‘The drawback of the in-line process is the assembly
step inserted into the coating process as an interruptive

intermediate step which also involves the risk of

introducing dirt into the further coating process.
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30 The drawback of the in-line process is the assenbly
step inserted into the coating process as an

wono@rmwupdi ve internediate step which al so i nPOrAS2004/015526
the risk of introducing dirt into the further coating

process 04/ 104100_P US2004/ 015526 3. The
met hod noéﬁegéé%ﬁeéo%g W%e pf%%%s%n HRORHT ERCERE If which

unchat eflcbadgdpastis padesochadetaF mstal hendnewat efcoated
plastic parts or the plastic, parts optlonaIIY only
prBI?EEHCmPFHtE Prakhe cPprPhir BREtaseRhbPRY Iht%néy

b°9¥0518@HS%EHHt§dplQ89181§§9m89n§£éu§§égﬁbf€§ {8€8 a body

passed through a conmon coating process | ncluding
5e|eensbuepbsdtlunacmaxedgcomHErechlnat@m@lt@ennpyS$ee

I I d . i ded with
anCEePUER oleRRERt TR ERTE: Ao SRk oM hEERE coatimg

Iaye&atiadépOBEta@@lCQﬁtﬁu@SeﬂM@ﬁéiﬂ 84 eu PPl i e6n PPt bhe
to the electrodeposition coated netal parts and to
t helprhsirallparerdughivenietab PrbeesadTesProvided with an

paé&éeekaae% Fi@igﬁr§9a9§n t wﬁlfér yls€@@f@6§§lﬂgelayers

body base s consfructioh and the coati
10 prbecebs apglaédomsba@quadtkyuabedappbie@gbosthentbe

| d t h t ant
OPELROO0ar St AESE GOF b fil P 1 BST oF PG prasEpesplastic
mapgrtals are suitable for the particularly preferred

on 20 |line process, since high tenperatures are used
in dryi hge ?ﬁélém%cw¥@@@ﬁ%s%$|@ﬂrﬁb@wlﬁleCE@@fﬁgred as it

su S e S I Lr t
ot T oact ¥ onePar et o Bar Doy e st reil T Spe HEEER: Gl en
15hethen¢oaMLn@ vrscose ardahl bows phasthdi 2bushkd acesting
ngr|3|n% the successive steps: (1) el ectrodeposition
coﬁ HRG"fhe substrates, renoving non-deposited

eIeCtr0§§§9§é119noﬁ9?té@@q@&@@ly heom te; subst rake
and thermally cross-1inkin he  deposited

eléémuba@p@@uﬁlbnh%@htdﬁ@oam@tt¢@wt¢@a$tﬁmﬁr@ﬂastlcs

materials are suitable for the particularly preferred on-
20 line process, since high temperatures are used in drying
the electrodeposition coating.

Coating substrates car bodies assembled from metal
parts and at least one plastic part (the composition
described herein), with visible metal and plastic

25 surfaces, comprising the successive steps:

(1) electrodeposition coating the substrates,
removing non-deposited electrodeposition coating agent
from the substrate and thermally cross-linking the
deposited electrodeposition coating and thereby forming

30 an electrodepositioﬁ coating primer on the metal
surfaces,

(2) application and curing of at least one
édditional coating at least on all the visible metal and

plastic surfaces, at least one of the plastic parts
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30 an el ectrodeposition coating prinmer on the netal
surfaces, (2) application and curing of at |east one

waddadidtioonal coating at | east on all the visibl ecmeiSa004/015526

10
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and plastic surfaces, at |east one of the plastic

. 4 0 6 Ki
A N S R e Y T
t heacbnposhei compesttibeddbeceibed Vieneihey w1 be

coat ed @ge p#astic%g rts (of the  conposition

descri bEdSRerBF¥H)W ? B2 pretrdatld PrR3tsc parts (of the
copy@pbk 00abn NBESEE i bEQT hEXAIR) %af%%iéf?@é@é&ofm a
flame treatnent or plasma treatnment or be coated wth

a Ceoverhieoadl nphasti cEori errmkhewnby dUY herpadsanion,

ski ' r ' rticular a conductive prime
prg%%ﬁgngkg?gﬁg%?aé¥i%P%gﬁ %f?%%g é%u%fe %I%%??g%ayl{h a
coadneceénvidyalOpfast £t estinst akhewh | o aslsd Sp&fson skilled
coatabilit¥, before they are assenbled with the netal
patPstiFnthret &F PAFEECRRT t hecRR IR eatTe gl praspFeviding
pathe ;IQP%@,D@' Ilga{r@r»@ymegda\s;wt@ é’i@éE]kaci’I ! é%dﬁ&@ivity
assenbl ed n the conventional manner known to the
pefevnetkétrestanidslihreasasistédrcexapl bity, scetwragthey
cl i ppi adhesi on, to. formthe substrate to be
co%?gdggﬁgﬁﬁégéh?%%%séh%é%%y%}h%a¥%§the i nvention. At

| east thiaé fétwbepaptasing PREtds)lods subspras€ic part
with the small est possible joint wdth and in
paPPFERmatly Jrayséed nvihe k2 Pt e P Bine hea belj agesmbled

et @l ¢ PArESniSnk A1 AsSERD o Wit % ﬁ@%#ﬁféﬁmed in

Optionally, further plastic parts t

m slsé ngrf r ohot hexdngelle by sowewivhy chelipgengrahd vt |
differ in conposition fromthe at |east one plastic
pat IS Al WRi T rL BereraT L 6 | 620t S REShiDY ohe
hegtoceles of dad @& ato bend | thwshono@fter conpl etion of

step (ﬁ& of the process according to the invention
and carffal 52 dle tlidibj Eelteert it fumael (Yo f iy substrate

Processeid ShePd?) possible joint width and in partidulér

also in tﬁe same plane as the adjacent metal parts is
(are) assembled with the metal parts.

Optionally, further plastic parts that are still
missing from the body, if any, which in general will
differ in composition from the at least one plastic part
and which in general are less resistant to heat
deformation can be fitted on after completion of step (1)
of the process according to the invention and can also be
subjected to Eﬁe further coating process of step (2)
(compare the in-line process described above) and/br be
fitted on after éompletion of the proceés according to
the invention in finishéd coated form (éompare the off-
line process described above).

In view of the application of at leaét one fﬁrther

coating layer, taking place in step (2) of the process
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(conpare the in-line process descri bed above) and/or

be 30 fitted on after conpletion of the process
weacceiding to the invention in finished coat eBCTmISB004/015526

(conpare the off- line process described above). In

V|evvofd ?gp% cation f at gt og further

coatrf Fﬁ§e hﬁlﬁavﬁp &8nrnP§? bt ? YofYthe process
18eV6c2004£3044001 caéysge@&/9§55§6coa@gﬁ?dlmg te éﬁpedlent
i nvention, grefera X % eIectrostatlcaI y- assi st ed
eXped

spidytBearrhgl apdig i BAYt (f 2he aecarbimpd such that
pl c t c h h are
ot e or ey il Py P R aE b P bef onatBPa et Ehoh BYe

5 exanpkbera fbreekampéetracdtpataceélbetwencohhect between

conductiv nmer and net al e ensured by direct _,
R ol B L VR Bl lon i BoPabcerh et e ornatE Y airect

e|@6ﬁﬁh§t bervexagpketrBhal ySsebausect 19 PEOHHESL BRg

anti-corrosive prinmer |layer on the 10 netal parts,

t helsuBstFat é8rassembled PebalnBEsEWParts and at
| east ORg k@ﬁ%gg RArL £9—55§90§}%eo%r%ﬁggﬁi8§8§son the

accordlng i niVentron are coate
10 el retrbdpposst i bhecsabshgabat hassaehbeedofivent nehal parts
own to the person skjlled jn th

k .15 ,
SuPDAbRE SPBEE: DABPBLREFSR BOAEI A SGER( 411 nEF GBS process

copxepki9ngl twat BEDOHPENEPBHI APcCOAROSH LANSHW th a
solids content from for exanple, 10 to 30 wt.

peeéeﬁtr0¢ﬁeoeneé@no@epbsngubﬁtboanuﬁ@ec@ﬂp@sntn@nel manner
m a t e It1on coatlng
agéﬁ?gn gg Eﬁ%mﬁgpgg?hgggngﬁegﬁpéggogggThe bi nder

15 basi s osuthebaeodlecekedépedeposntcoatmﬁ@ta@gnts include
conpositions ma chosen at ,will. Exanples of

anGBPEe@FéEFﬁédéﬁBsFPPBHG BPAHERE GPEPRBTyESRErYith a

epgéylaeSbeneéﬁer§ro&nEEB}ae£¥hp§e,09@0£an§5 %@S'Eércent.
Mel anie oil's or polybUtadiene oils with 25 a wei ght

averageTheIeéab&rOdesssQKMpnoﬁoatenge&emp@eltlons may be
500185800509, Sn5REAOKL S auBREOnLELL: oLt EXalLee
20 At known to the skilled person. The binder basis of the
anodic electrodeposition coating compositions may be
chosen at will. Examples of anodic electrodeposition
binders are polyesters, epoxy resin esters, (meth)acrylic
copolymer resins, Melanie oils or polybutadiene oils with
25 a weight average molecular mass (Mw) of, for example,
300-10,000 and a carboxyl group content, for example,
corresponding to an acid value of 35 to 300 mg OH/g. At
least a part of the carboxyl groups is converted to
carboxylate groups by neutralization with bases. These
30 binders may be self cross-linking or cross-linked with
separate cress—linking agents.
Preferably conventional cathodic electrodeposition
coating agents known to the skilled person are used in

the process according to the invention for the

19



| east a part of the carboxyl groups is converted to
carboxyl ate groups by neutralization with bases. These

wOQoddmdens nmay be self cross-I1inking or crosspCrmisem4/015526
with separate cross-linking agents. Preferably

CORERL 808k o2 oL oo LEELLRUSRPELLLET, G080, e

progessdaccel dtbgodiopdhetionetdbsoind otohbes 10148 contain
2004/ 104100, PCT/ US2004/ 015526 application of the
eIE&P?%E%pﬁ%??i%ﬁt%%%%?n%rP%Q%rQr TEP PR ¥hich can be

el e6hi04epastsi OBt £ORL ENGrEQPPOSELE 088 /9L &1 Pasic groups.
bi nders with cationic groups or groups i ch can %e

5 coBvampédst tnechtfonivlige pupsmohbumexanpl g, abasecnary

groups. .5 Exanples include. amno,.amonium e. g., .. _
QUATEPRAFY BARBRTCM CBHoNpAShi Tl BRer P SEPERR; LV trogen
gr eupBaiiihg 09€H: c CORd@bHI Hfe bEBE L BFOWPSs@L@ groups may be
preferred; said groups may be present in the

qURFRP AL etin f bhth Brateeyiare EOHUEPY ety 2Eat FoRverted to

gr QUPSoMA & hy Ao QEVENL h 0Rako ReLt £ ALk 21 %ﬁ@fﬂizﬁ@g agent,
e.g., an organic nonocarboxylic acid such as, e. g7,

10 f oe e, agnhdoryari¢ cmacddarbexhhine scldosmchagsd erg.,
acetic, s _of ,basic, resins ﬁre.those W th

id, | .
o ERET o SE ol S P bir (AT ERERS. B EGTLY otged Of acetic

COREESPONEkAGp1Os SN BALDE Yabies i those exatR! grikfry,
to 200 ng KOH g. 15 The wei ght average nol ecul ar nass

(MFCOReRE BRRARY stestipryf airbi yoBOEE ccqr@spending to
Exafpl 65, 0f v SUGD PLORET B AT &y o R DO(FRLH) 355 Y|

%ﬁ %OH/g.
resins, am noepoxy resins, am noepoxy fresIns t
15 t eThe mad 1 glou bd ee bage smo bacnbep axys ¢ egilns ot t bhe pvimdeys is

coRLarEEa Pot Jouitant Gra0f e HESHT T Quhpbpylers are
I eshiino GAE DR & PXi deragi Ae, f&@fﬁ&é’%k;z@}? gﬂ@@iﬁs , Th8S€oepoxy

bi nders nag be self-cross-linkin hey may be used
wi Faskpdwnl tleriesgninaki deukbreieends, taelmoxpexe. resins with

CBREhED, Oy Uil 8! ORRLloBEI 90 RIS LOELALE anino group-
20 croesstdlmnkhdgoa@ntisadd éhe t essd mal or doodd] £1 dOneSoxy resin-
poégﬁggﬁydfgiTééfgﬁiﬁg gégggiéérg}ggug'gPtSThese binders

may be self-cross-linking or they may be used with known
cross-linking agents in the mixture. Examples of such
cross-linking agents include aminoplastic resiné,'blocked
25 polyisocyanates, cross-linking agents with terminal
double bonds, polyepoxy compounds or cross;linking agents
containing groups capable of trénsesterification!
Aﬁart from bindefs‘and ény separate cross-linking
agents, thé electrodepositioh coating compositions may
30 contain pigments, fillers and/or conventional coating
additives. Examples of suitablé pigments include
conventional inorganic and/or organic colored pigments
and/or fillers, such as carbon black, titanium dioxide,

iron oxide pigments, phthalocyanine pigments,
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cont ai ni ng groups capable of transesterification.

Apart from binders and any separate cross-1|inking
wagen19410b he el ectrodepositi on coati ng conposi PCOUS2008/415526

30 contain pignents, fillers and/or conventiona

OB N RURLT X gy RERTPLES O, SuLiable B 9TRALS. ouide.

€ ‘conven I'nbr gani c F organic col ore
pi grenpicsand/ additlivessinslobicasinaphebibhagek, wetting
titani um di oxide i, ron oxide pignents, phthal ocyani ne

pi GHERES, DBUWRLH64190290D PCTHEB268WP0188DES, catalysts,

qubeggaggeﬂeiﬁhgﬁﬁeb§s,kagkincrseégiﬁg §5Lh€8N anti-foaming
di oxi de. Exanples of additives include, “in
5 pargeotbar sohgentag agents, neutralizing agents,
l evelin n at al ysts corrpsjion inhibitors,
ant - or Sroreng speRt 188 Erar Bl A998 lghesin 2
sokyantatibhett nefdepesikhben €oath8gskakesdpbaegohl 8or
conventional manner known to the skilled person, for
ex§ipleLleat 2HePBRPELbACROVPAGRICEr BRPR0OBOY 0tG0B0Y. V. After

A ebosIRPAA! b0RNEM o1 B8 ELACLEOCEPOAT LA AOAL LAL.
the 10 substrate i1s cleaned om excess ané dheri ng
10 busuhehxratdepbsi tédarkdcfrodeprsessoandoathaging hut non-

conventional - mapner, known,to the _skilled person, for
exARRPEICHY SHPRSFRSRPE A Hat eF OZ TREP kbt Bf CpREENTELohal
suhshhatekhswhakedtBt sRYEDelieppesah)r e6rokxahple, by
exanpl e, up to 220C according 15 to object _

t elpBFARGr Bsthf vaE ¥ - exdhpreattprt Bhoopdbshrabedés paked at

cr Li £ rodeposi.t | ting..Ln e ;
SuBTEs. SerbUPahPELT BEPPROL LOBNGPE, B, tpn22Drg ppgording
15intenbb@a¢tatempasatunesfufthéorceaampgelayprtb5200°c in

appl i,ed, preferably. by spr lLication, in ,

SoBEPE: 1P E55° Bk, Bt nr FeaPPoossarLE i spaying.

appl i cathofheakubgagheh® stbp (he YESthbeppBtaksaldecording
pl astic surfaces on the substrates thus obtained and

onky phevigeanihien, aabakedstepeet Fotehesi cpahingalengr is
B0 TP Py 05l BB Y IRE A iobce oo,
20 pi girentedstopicoaly-toweseed sprag application, at least to
| all the.visible metal and plastic surfaces on the ‘
substrates thus obtained and only provided with a baked
electrodeposition‘coating iayer on the metal surfaces.
If only one further coating layer is applied, this
25 1s generally a pigmented top coat. However, it is
preferred to apply more than one further coating layer.
Examples of conventional multicoat constructions formed
from a plurality of coating layers afe:
- primer surfacer/top coat.

30 - primer surfacer/base coat/clear coat,

- base coat/clear coat,

primer surfacer substitute layer/base coat/clear

coat.

21



preferred to apply nore than one further coating
| ayer. Exanples of conventional nulticoat

woaosiwuedbi ons fornmed froma plurality of coaPCmES2004/015526
| ayers are: - priner surfacer/top coat. 30 - prinmer

surfacepibase SORLLoLedr o6oglar DASEC0R! LaheRtcuce

coat, - priner sur acer Su ayerrpase
coabéchﬁgs aEéamalﬂlyVﬁb830&6&Oéﬁ@ﬂeFEHipEﬁ664é6i55ﬁﬁand
Primer surfacers or prinmer surfacer substitute

coﬁPFﬁ@%ea?%vﬁ%FﬁgyaBQeBrFB?r§tBﬁ% BWFp2pRotEL FBA and

suchBseqhevel §8goaRdipEepspecthe §H£E§C§r£95dégeprotectlon
subsequent decorative top coat which provid

5pragecnsbnesvaganmsntehvmnﬁhuencas andlmenmegeanﬁ pb&gmented
coat, ,0or o

CrFep taRb e R oot SR oant 8k (S hr ERL b rodhEi 8, pagg, coat

Thenauptbeeatieansledet ceas, nenti oned by way of
exanpl e may al so be provided over the entire surface
or 10 EB?tmﬁit%ﬁ@a§uFPﬁ§ErﬁFFhoﬁstW%HEbaF@ﬁtb§eHPVn@f

Cogkam} ﬂepﬁéy'gygérbe ?Xyﬁhgg Bygh the entire surface or

scrat ch-resi stance. ese coating |ayers
10fopBuhﬁn@ the seréateodépbsattoﬂnspareng bagéingaygobe, in
om conveﬁtlon oatin??ggent

8 gl ; n b L | [ known
PhETGRFEbn BECYKFLEd At AT AFE T OF éBﬁE?Fﬁg t he

relevanAlmoahes@ cbayehg Thi/srsapobeorifgspreti ve
l'iquid coating agent contalning, for exanple, water

andA6Ft6PEARPELEPVEAPETABY URYEENNRY OPCaapphies from
CP@EFGQnEQSHél EBStEﬁgtéggnégewé§l RRYwhe.d EBeagerson

si ngl e- conponent conponent coati ng
15they1mﬁydbenpby6|eatlyodryppgymngbyhexrdQEVantOCOabéng

ch cally_crosslin able rtic ringt
e Th 3 Bhnr 52 k  sarPe PRl kb S dusal FR] tipgy aoent

th@éﬁta@ﬁ@ngen§6§|EMaﬁB§€1C@h£¥r05ﬁ§$o£|BKgBﬁ1§y§b§9§nts as
whi ch can e cured thernally (by convection and/or by

i nflidpedtosorr padPuEREnFoahdner agynt he deei epading agents
enﬁggybglghs1ngle —component or multi-component coating

20 agent; they may be physically drying or by oxidation or
be chemically crosslinkable. 1In particular, primer
surfacers, top coats, clear coats and sealing coats these
are generally chemically cross-linking systems which can
be cured thermally (by convection and/or by infrared

25 irradiation) and/or by the action of enérgy—rich
radiation, in particular ultraviolet radiation.

' If more than one coating layer is applied in step
(2) of the process according to the invention, the
coating layers do not basically have to be cured

30 separately prior to application of the respective
subsequent coating layer. Rather, the coating layer can
be applied according to the wet-on-wet principle known to
the person skilled in the art, wherein at least two

coating layers are cured together. In particular, for
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radiation, in particular ultraviolet radiation. If
nore than one coating layer is applied in step (2) of

woOher4powess according to the invention, the eoawSHY4/015526

| ayers do not basically have to be cured 30 separately
prior to application of the_ respective., subsequen
CoRtPRECrAyer. CRat REPS PhebRDST PRG®I Agdr ShaRT Hoat:
appbiledwaggotHengphditheivet oONtMEt bEeNEbALE KPOWBNLDLY

t he Eerson skilled in the art, wherein at |east two ,
cohPihgWrdyBY s2aPBOElr EHaEbgethePRas A, phiei ELPAF, CPRE 1S

22,401 20041104100 RCTLUUSP004/ 015526, xaupl eogin t e

cas base coat an ar coat, oW ng the

5 appl i caThenonflihe baseessasccopdinpatdythéolihvantiby

10

15

20

25

30

a short flash: of hase, the clear coat .is _applied

A LRb B TR gEPREr BNE R RePhESHatE Roitacd FradbRupfln from
praeess pseosdang pRabbeci pyensi whichl houspgybat pat es
assenbled_in a mxed construction from netal parts
an8hpraspiespafresaifli ehcardepasbalvnreshekadpl bt heat

an atel y.resi ng . o} ' .

e e arade ot E el Fanpaith, 2B OFL Oh BhLRR b PLon of
vi shal viapagssimpnesfibheofobhedcphtisti plastdioetall metal
surfaces. Nonappearance parts may al so be made with

t hE8E-3EDBTposi ti ons. These are parts whose surface
appearaﬂ@ﬁapﬁéaBthérpék€§|ma§9§bs@?ﬁé5méﬂé|Mﬂ@ht99§§e
now made wWith 15 so-cal |l ed engi neering thernoplastics,
espeBPasrlylondse ThArehaaeeprdrisedhapehswufectapppearance
thghngfecgféiggfq tgucﬁ”BQPES %H§%88gp9ﬁ§£é°ﬁo% made with
physical properiieées, such as stiftness, toughness and

t ensi-telstdeagyhne€CPnonke byiophesofctwoespebbdds]ly those

Met hod A, inpectigon .20 nolding.into,a 50C nol d. as

dekBr P e abEo L o8 VAERHBAL B LTV Gl e kaEreRERt oned to
neeaﬁgncél§Hed@éﬁﬁbbfgiéﬁoyeph§@i&angp99%@£t§€g?rEh@ﬁdas
by ASTM D3418-82, at a heating rate of 10C/ min. The
peakibfnene, nebughgesendodheensiset akeanashi he nel ting
poi nt. CCP Done by one of two methods, Method A, injection
molding into a 50°C mold as described above, or Method B,
the Quick Quench method, also described above.

Melting point Determined by ASTM D3418-82, at a

heating rate of 10°C/min. The peak of the melting
endotherm is taken as the melting point.

Freeze Time Freeze time (sometimes called

crystallization time) i1s defined as the inflection point
in cavity pressure curve. A transducer placed behind an
ejector pin located near the gate of the part is used to
measure cavity pressure over time during the molding
cycle. A time of zero seconds occurs when the screw
begins to move forward at the start of injection cycle.
A peak'pressure occurs when the part been completely
filled and the pressure remains esséntially constant for

the initial portion of the packing phase of the molding
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25 Freeze Tine Freeze tinme (sonetines called
crystallization tine) is defined as the inflection

wWQQ00H10410m cavity pressure curve. A transducer porasem4/015526
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met hod the sanple was heated to 290C, quenched and

querehesed i qErenaied otenl 1wt =i Eregen pr dphklat¢bpher
; s e t
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crg8t 20 09CZatiiron tex dttee rdasiolddowethrair athate taarpertat ur e
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Mol di ng Method All polyneric conpositions were

prigpRir ey B2l bbmpieni bryl f nl Bl it Vigkalertemeerature was

Pf{ﬁ%eéﬁc&y\%]@egpr ew extruder. Al i ngr(edi ents were

bl ended toget her and
Compounding and Molding Method

All polymeric compositions were prepéred by
compounding in 30 mm Werner and Pfleiderer twin screw
extruder. All ingredients were blended together and
added to the rear (barrel 1) of thé extruder except that
Nyglos and other minerals were side-fed into barrel 5 (of
10 barrels) and the plasticizer was édded using a liquid
injection pump. Any exceptions to.this method are noted
in the examples. Barrel temperatures were set at 280-
310°C resulting in‘melt temperatures 290~350°C depending
on the composition and extruder rate and rpm of the
screw;

Resins were molded into ASTM test specimens on a 3
or 6 oz injection molding machine. Melt temperature were

280-300°C, mold temperatures were 110-130°C.
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added to the rear (barrel 1) of the extruder except
that 25 Nyglos and other mnerals were side-fed into

woaonel41%0 (of 10 barrel s) and the plastici zer PE®AIS2004/015526
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added using a liquid injection punp. Any exceptions

to this d e Ln.the exanp Bar r el
tenpera{ﬁféggmggéﬁ nga?eﬁgg%ESiﬂ%?r ﬁ???nﬁr?nuﬁﬁﬁt and
t ettheyatneede290e350€1dependi ng 30 on the conposition
and extruder rate and rpmof the screw. Resins were

mol ded i nt GBRASTNT tRA}C Gerf@lgnt | Faghomatsy Super-
nonml di i_n e re.were
DRESHEE 208 PR 8 oL TR B, 1nc
2004+ 1941 R0 NETAOEﬁ@Oééml5526 In the Exanples certain
|ngred|ents are used, and they are defined bel ow
- pa@tYQDBQ@b3@§HcruﬁEEahbmnaDéymSupeEV Pf 0e%(r)

Yo%zaf‘?(ﬁ‘b%%‘?%ﬁm%r e SR

howbpei ygesn, | ME 19863 usavailable fromE. |. DuPont
de Nenours & Co. W I m ngton, DE 19898 USA
gl ass f|beglaSPP%¥§%63‘a3%ﬁl%®@ FYohi@ps figom PPG

| neahiL £8es P bLEPUEGRy L MR SPH2 H0sa | FganoX(r) 1010

- antioxidant avarl fromG pecialty

Chem cal s, Tdganyk@W01NY-188910xWU8AntLERLi1able from Ciba
50/ 50/ 70/ 30/ 320 (ol ar arts

hy%[?%am%he%em%lf)he %WY%‘?‘éfphtIﬁ'él 1@53ti dU3R6- 15
napthal eney g ear b%)’!sd)?7@?%6’/c§2{y§rﬁé’fé{% §£rg%%gac' d

copol ymer ting point 3 owax 21 - an
OxhﬂdZ@@up@¢Wefhy4@ﬁ@lp@ﬁnolﬁxﬁtéﬁhﬁhiﬁﬂd daibd | Z ad

avai lable fro |an r 0 Sul zbach am

Té%%%gh E% %1ca i&ﬁ é%ﬁéﬁ) é&ﬁ¥¥@ﬁ?ﬁﬁ%% F¢hérs
Wi &b sy 2] Nge 1 el | 3bLer f3mmdyyco Mneral's, Cal gary,
AB, Canada., Nyglos(r) 4 - average apprOX|nater 9 m

| ength Llcowax® PED52]1 - an oxidized polyethylene wax
used as a mold lubricant available from Clariant Corp. D-
65840 Sulzbach am Taunns, Germany.
Nyad® 1250 - wollastonite fibers with no sizing

available from Nyco Minerals, Calgary, AB, Canada.

Nyglos® 4 - average approximately 9 pm length
wollastonite fibers with no sizing available from Nyco
Minerals, Calgary, AB, Canada.

Nyglos® 4W 20544 - average approximately 10 um
length sized wollastonite fibers, available from Nyco
Minerals, Calgary, AB, Canada.

Plasthall® 809 - polyethylene glycol 400 di-2-
ethylhexanoate.

Polymer A - ethylene/n-butyl acrylate/glycidyl
methacrylate (66.75/28/5.25 wt. %) copolymer, melt index
12 g/10 min.
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wol | astonite fibers with no sizing available from Nyco

M nerals, Calgary, AB, Canada. 25 Nyglos(r) 4W 20544 -
waversageoappr oxi mtely 10 m length sized wol | acTmsR(08/015526

fibers, available fromNyco Mnerals, Calgary, AB,

Canada (r)_8 t
di -2- et hy?ﬁiglgjﬁ%a% %gh%%?%ﬁ g‘)ﬂc; “F‘]gf% JI“%j1 %J8¥erdyl
acmgtlaaetglytedy%/mihztcwtyl at e w@omﬁas/ Emaﬁtwtnd&ﬁ 8
cg&yi%mar, nmelt index 12 g/10 min. 25 WO 2004/104100
2847 015526 PoI ymer B - ethyl ene/ n- butyl
acrylatel/g dyl c t A .
copol yner, ﬁdﬁ? ex % &é;'%oﬁrlnggg é&é&%o}q’d haf’r fhlorlde
5 quﬁoéesanruﬂiﬁeeuyﬂ@ TROLHurfade tretRePSSith alumina and
rutile-type Ti02 surface treated with alum na and _an
or@%n‘i”ég%ﬁbgt%%%ta%}%« | 2639 ben SR CRp. Cop. of
BakiifDhsre MU . &, A ntalc - Jetfil (r) 575C avail abl e
from Luzenac Aneri ca, Engl ewood, CO 80112 USA. 10 In

t he Exanpl ’e&lc a+| J@’Oﬂ.’pb@l Bveoalavammabua shemwnratenac
parts py weig conposi tions containing PET al so

cOMEST HCP :%E‘G\ﬁle“"/f?‘P‘Flga(F'l%XQQ})13[615@}A and 0.5 wt. %
PED521. R8Pk [ §%§P

1 st andarIcIn rEra(ét hod§axgr% Theoac‘Ci(‘j{'P& ettglrm ne ua%llﬂgté "houn are
Mepdotds Ay Coerpost t i ohbl arehp@OPRsi are cg@xvleaumingalkﬂ:’_e dlso
Table 1 State Cstar(r) 3934 LCP1 N Ios& 2_)
Pl &t FRd 1 (933 869 CePlre@nx®@0p0904 27nd ovte %, BED521.

119.5 C 92.0 5.0 3.0 114. 5.0 122.2 E 82.0
15.0 3.0 121.3 ExaftpP3- 9

Compositions were made using the standard method.
15 The CCP was determined using Method A. Compositions and

CCPs are given in Table 1.

Table 1
State | Crystar® 3934 | LCP1 | Nyglos® 4W | Plasthall® 809 [ CCP, °C
A 100.0 127.9
\B 97.0 . 3.0 119.5
C 92.0 5.0 3.0 114.4
D 95.0 5.0 122.2
E 82.0 15.0 3.0 121.3
F 80.0 5.0 15.0 122.8
Example 2
20 Compositions‘were made using the standard method.

The CCP was determined using Method A. Compositions and

CCPs are given in Table 2.
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F 80.0 5.0 15.0 122.8 Exanple 2 20 Conpositions were
made using the standard nethod. The CCP was

wdet@rmined usi ng Met hod A. Conpositions and €ECPaISa008/015526
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given in Table 2. 26 WD 2004/ 104100 PCT/ US2004/ 015526

Table 2 State C star(r) 393@ ngl N los(r) 4W

Plasthall (r) 809 CCP, C A 10.0 3.0 117.3 B
87.0 1.0[Staf2 [Tridtak@ 3934 | LCPE T NQgIes@4w .| Pladth R, [TCP’C
87.0 7.0{3.0[3.0 1I09.9 E 87.0 9.0 1|0 3.0 I11.|14 F
87.0 10. 0 R U 3. G7HI0. I olXqmpl f).63 MPOSE § 1 ONy W§7 & |
made usi gRT e STgampdar 4 AL iod. g o5 EACT T3 hTery Wess
present [Tgthe arggt rg@% paryy by Wbly@l |nq12§r
was det efmpngd Y Vet HEOTA gHCePt IUSobl at 6309'.9
0

1
a4,

and D whic Lbl:u 5li|u uuuptfﬁ!‘LlL S a:;{ cHs 7
gi ven in—Tgbi e °,87 :)aul Sh ateow ystat{ EQ 393:4] ' ‘
Filler PrasthaHH{+—86 ..05uglaoo.:'uc
3.0 109.3 B77050Nyad(r)1250301120C .0

5.0 CaCX®B 3.0 105.7 D 77. @xamp1BC4 3.0 118.1 E 77.0

5.0 talc 3.0 116.3 F 77.0°5.0 NT os(r) 4 3.0 110.8

10 ExanpPEP2SEHHPDSEI VEEASTaRE eumhde bae ngtendasd anetied.

ne Cfi QO ¥ SHII e

"o, £y TOECROLLIT-SRIRCSLL 015 MBLE,EOLE, WARLS oy
109ei@bC, 1Bha CYEBl easi detefmBOedlusity Mehbbd/@acéxcept
pr%g%uggaggs88 and D which used Method B. Compositions and

CCPs are given in Table 3.

Table 3
State | Crystar® 3934 | LCP1 Filler Plasthall® 809 | CCP, °C
A 77.0 5.0 glass fiber 3.0 109.3
B 77.0 5.0 | Nyad® 1250 3.0 112.0
C 77.0 5.0 CaCO; 3.0 105.7
D 77.0 5.0 RCL4 3.0 118.1
E 77.0 5.0 talc 3.0 116.3
F 77.0 5.0 | Nylgos® 4 3.0 110.8

Example 4

Compositions were made using the standard method.
The polymer compositions were molded with a melt
temperature of 284-286°C, a mold temperature of 109-100°C,
a cycle time of 39-40 sec, a hold/pack pressure of 80
MPa, and a fill speed of 19.1 mm/sec. Physical property
testing was done according to standard ISO methods. The
freeze times shown are comparative times with a
commercial PET injection molding resin, Rynite® 530 BK503
(available froﬁ E. I. DuPont de Nemours & Co., Inc.,
Wilmington, DE 19898 USA), which contains 30 weight
percent glass fibers and a crystallization package which

includes a sodium source and Plasthall® 809, but no
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Example 5

Compositions containing Crystar® 3934,

-3.5

Plasthall®

809 and LCP1l were made by melt mixing using a twin screw

extruder,
their constituents are shown in Table 5.

(at 110°C)

are also shown in Table 5.

‘and these compositions

of these states were measured,

(“"States”)

together with
- The CCP and CHL

and the results

These show that a combination

of an LCP and a plasticizer is very effective in

nucleating and accelerating the crystallization of the

Crystar® 3934.
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their
CHL

constituents are shown in Table 5. The CCP and
(at 110C) of these states were neasured,

and t he

woesulsiooare al so shown in Tabl e 5. These shorCTiusRooa/ 015526
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conbi nation 15 of an LCP and .a plasticizer is very
effective in nucleating anq_,a%clcel5erat| ng the
crystallization of the Cy 3934. 28 WO
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82913 from DuPont Performance Coatings GibH & Co. KG

Production of a steel/plastics substrate:

Example 6

13 cm plastics panel made from the composition of State B

of Example 4 was stuck using double-sided adhesive tape

onto a 30 cm x 60 cm panel of bodywork steel in such a

manner that two common edges were formed.

Before being

adhered, the plastics panel was provided with a

conduct

82913 from DuPont Performance Coatings GmbH & Co.
Wuppertal,

ive primer

Germany)

(two-component primer,

conductive,

R
KG,

to a dry film thickness of 15 um.

Preparation of a cathodic electrodeposition coating

bath: A cathodic electrodeposition coating bath with a

solids content of 18

4356 g of an aqueous

wt. percent was prepared by mixing

cathodic electrodeposition binder

A 13 cm x

dispersion (Herberts AQUA EC 2000,

GmbH & Co.

R 39660 from DuPont

Performance Coatings with 1408

KG, Wuppertal)
g of a cathodic electrodeposition pigment paste (Herberts
AQUA EC 2000,

GmbH & Co.

'R 39661 from DuPont Performance Coatings
KG, Wuppertal) and dilution with 5236 g of

deionized water.
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Wippertal, Germany) to a dry filmthickness of 15 pm
Preparation of a cathodic el ectrodeposition coating

woabd¥1of80cat hodi ¢ el ectrodeposition coati ng barboTmistde4/a15526
15 solids content of 18 wt. percent was prepared by

o ndor “aPapdrEPan O L ERL AR Co5aBEh R ShB0 "
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175C object tenperature). The steel/plastics
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Per f or mance Coat i Wippertal ) and,
afPéke@ofﬁ¥n29|aéﬂ|ﬁ5 %@@ %t gbnﬁcv@Eemhgk@Hur%} o5The

”‘Etéél?§9§é£99599&bé€PE€éaﬁ&%eéoaggﬁ teel{pl astl

v

substrafe now coated over its entire 15 sur#ace MA%ﬁg

15theumﬁace witkotkefvhite &ayeoumasiihen lapatewasotlhaen
nmetallic

w8 BT K. Baley obat™( PRI OB TSs Aol o 1 Cpsaaslack

frmat£ME@atw£€é£0563@§eb£@@t¢@g§ Q1L &E€9. nl&a-Base R
ggertal and, after 10 mn flashing off at 80C, was

8é?e§r9@ auaeytfP¢ﬁ£@ﬁm@uﬁ@s§0@tl@%sp@mmﬁth @Ot WEG
comengel o0 ot oce: ol g £oel A 5. B 003, o

ZOVpr&tEdlyo a dry film thlckness of 35 pym with a two-
component polyurethane clear coat (2K-Clear R 40491 from
DuPontvPerformance Coatings GmbH & Co. KG, Wuppertal)
and, aftér 5 min flashing off at 236C, was baked foi 20
min at 135°C (object femperature). All the spray

25 céatings were appiied in each case with the |
steel/plastics substfatéAin a vertical position. All (
flashing-off, drying and baking operations were performed
in the horizontal position.

Evaluation simply with the naked eye revealed

30 virtually no visible differences in appearance (gloss,
roughness) betweén the coated plasticé and steel
surfaces. Using a BYK Wavescan instrumént[for the optical
surface characterization of péintéd surfaces the “Wave

Scan" (Byk-Gardner GmbH, D-82538 Geretsried, Germany) can
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and, after 5 mn flashing off at 23C, was baked for 20
mn at 135C (object tenperature). Al the spray 25

woaedsimgmower e applied in each case with the PCT/US2004/015526
steel /plastics substrate in a vertical position. A

fl ashi_ng-of i.ng.and baking operations were .
pePPorREa’ The v Rop a8t PoarRiGR PEns et Fpp simulates
Si gpkyvikthlt BeaDakedogyerr sieahed Sfoyihhaakly, n@ short-
visible differences in appearance (gl oss, roughness)
bevaBenvehee coht 84 PrasPresusnd SeeefhestprbedsPleBtAgS
a BYKepgyesgam LnehL UgRILL! o6, bRe OPLLLRL oBULIALEreace was
characteri zation of painted surfaces the "Wave Scan”

5 (Bgk- Gintlaesh@mbH-h® 8258B1&et etsated, sGfavaypbtain8d on

WO 2904éé04100 CT/gSZ 04/ 015526 _be used. The Wave

ScBR*PsCAR BFafye?pRePIARELF, SUPREFAtE]: the visua

eval uati on of surface snoothness.], a short- wave

val ue of 21 was neasured for the coated plastics

surface, while the value for the coated steel surface

was 5 6. This shows the excellent coated surface

obtai ned on both the steel and plastic substrates. 10

31 WD 2004/ 104100 PCT/ US2004/ 015526 CLAIMS 1. A

conposition, conprising, (a) at |east 35 weight

percent of a 5 semcrystalline isotropic polyester

with a nelting point of about 100C or higher; (b)

about 0.1 to about 40 wei ght percent of a liquid

crystalline polynmer whose nelting point is at |east

50C higher than a cold crystallization point of 10

said isotropic polyester, or if said isotropic

pol yester has no cold crystallization point, said

melting point of said liquid crystalline polyner is

about 150C or higher; (c) 0.0 to about 60 wei ght

percent of a solid

10
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particul ate material; and 15 (d) about 0.2 to about 15
wei ght percent of a plasticizer for said isotropic

woabopsasten; wherein the wei ght percentages of ea)/uamm4/015526

15

20

25

30

(c) are based on the weight of total conposition, and

the wei ght percentages of (b) and (d) are based on

the weight of (a) 20 in said conposition. 2. The

conposition as recited in cl@LniMsSwherein said

i sotropic polyester has a nelting point of about 200

or noreil.3a Ebmp@@mpggh;i@amFglggﬁg;ed inclaiml or 2

25 wherein said isotropic polyester consists

essenti al | y2of atr égagt dni veiebEi peacepdnPéne or nore

of h [ d :
i e L Y R T R

depfverﬁtomﬂﬁﬁ© or mbgleerwf HO (CH2) nOH, 1,

and HO (O BCROCRDLRo Ry | ZEDEPBCrD DO LRE ShieFFRER® 8° 2

anl1qa&@g@&ygtazlaﬁelgolgméﬁ ﬁﬁogéeﬁégﬁlﬁg ﬁo&ﬁt41saa€
Z is an average of out to about 40

cokpdstt PEIC al’é,l@fé%li? tieepn ﬁ@l%@mtah@zwﬂe@@o@wt of

10 0B o s 156 Pt Ea bR 018528 "B S by ParadLtboLvester

tehephhhaband)crpsty&liﬁapi@nyb@ﬂﬁt t eaephinbat ahg) point of

é% 4- but | ene teiighthal teé, or o ,

PoFStd A auE ERT e bR EPRs Bl Vet o Oht RaPUF e} 505 ppdrighes
conposi ti oncgsor gckbedpbiitapy RBeGRE bagcénersgeglgglld
clains wherein said plasticizer iS about 3.0 to about
10raet gRulperceatestasai andlsot ropic polyester 6. The

conp05|t|o S tgd,i n e f the prec
cl ai s mhe naégﬁg glas |C|§%rgha thad PE

RlﬁE&E@EMIE&rmhetesaleamboE&opschydny@@téyL and each
R2 is 10 al kyl ene optionally substituted MAth one or
nore et KBETedRotips ﬁﬁagéBnP%Fﬁ?ﬂeageﬁoO§o ghrped (c) are

al BHed 'on TRRCABRGRLL bON:88at €ELHETsE B1 BRY QHS‘QEetQSight
percentagés of (b) and (d) are based‘on the weight of (a)

genggof a

in said composition.

| 2. The composition as recited in claim 1 wherein
sald isotropic polyester has a melting point 6f about 200°
or more.

3. The composition as recited in claim 1 or 2
wherein said isotropic polyester consists essentially of
repeat units derived from one or more of terephthalic
acid, isophthalic acid and 2, 6-naphthalene dicarboxylic
acid, and repeat units derived from one or more of
HO(CH@DOH, 1,4-cyclohexanedimethanol, HO (CH,CH;0),CH,CH,0H,
and}HO(CHZCHZCH2CH20)ZCHZCHZCHZCHZOH, wherein n is an
integer of 2 to 10, m is an average of 1 to 4, and z is
an average of about 7 to about 40.

4. The composition as recited in any one of the

preceding claims wherein said isotropic polyester is
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preceding clains wherein said liquid crystalline

polynmer is about 1.0 to about 10 wei ght percent of
wealm/1i0swbr opi ¢ 15 pol yester. 8. The conposi t POW/US2004/015526

recited in any one of the preceding clains wher ei n

Soclia gREBOPREnt ShRPBAMR Ebely phiufseriraabtaBe

Thee@@gn@ﬁa&a@@)aSpbegwued—batgmynenee@éphhnalate) or
preceding clains additionally conprisin ymeric

t oBgR&ENLng - §géﬁbeéaﬁ9émﬁFh§18ﬁ@ Bﬁrﬁahégﬁ§5§§ ) of
funct'O@a'TaeoeeﬁBOQQtlEHeago@ee§£éaomna§npeehéegf'ehe

cl ai m 9 wherein 5 sald functional group is epoxy or
5papbexyﬁaoganhydmsdeher@ln Fhedcphpesitioarassrebptied3.0 to

ol LBnBBePToRoBECr e ton ot CPAFRPRLCuRERSFREo™

sald pOEynEheCCbmpr@ﬁuag agerkbceespr haesnyepaat odnths
30 derived from an eg contai ning (neth)acryl ate and
et Ryeereing1glatne v ﬁﬁ@éptﬁéhda§lﬁé FFéaanhaﬁthﬁeformU1a

of ot 2pr 6 [ 1C Sp2 1
o B O R R 5803 61 S EPELBER” 1
10 PCa/Lu$2604/ Op5526all%. sﬁbetmbuped|Wnbh aser eti medei ather

any one of the ecedi n h coptains |ess
Ero3Bsnanit eBtETE RS 2o Rl $arBAn aBhEh  ance part

conprlsnngThBecgﬁﬁagﬁt&banagfreélebalmhlan§6@n$h@f the
appearance part as recited in claim15 which _is

pi §reseddngl1zlatne abséaﬁanééléaﬂ@qasdr@gyﬁéalﬂhnélapﬁwmer
15 Mghor! 5, SOBRedoA0 18, TUGLBPHEE BIEo0aLk s soropic
15 aupongtisterbody panel, appliance
8. The composition as recited in any one of the
preceding claims wherein said solid particulate material
is about 5 to about 50 weight percent of said total
composition.

20 9. The composition as recited in any one of the
preceding claims additionally comprising a polymeric
toughening agent containing one or more types of
functional groups.

10. The composition as recited in claim 9 wherein

25 said functional group is epoxy or carboxylic anhydride.

11. The composition as recited in claim 9 wherein
said functional group is epoxy.

12. The composition as recited in claim 11 wherein
said polymeric toughening agent comprises repeat units

30 derived from an epoxy containing (meth)acrylate and
ethylene.

13. The composition as recited in any one of the
preceding claims which additionally comprises an epoxy

compound or resin.
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part, power tool housing, electronic cabinet or

housing, exterior or interior panel for a vehicle,
wdecmriatiove interior panel for a building, fuPaTUSE®/015526

or telephones 15 or tel ephone equi pnent conprising the

conp03|ﬁ|on %h% 1{1oﬁgaﬁ rBEPEESS 5 E En&h%ne of the
fornatlon o S roman I sotropic
popyesbdungcc&pﬁm3|wg;choebnnglas tesposhtinol 5f ppm &ree
tenpggiturg above a nelting point of 20 said isotropic
ef%td°8-tenperature bel ow said nelting point,

wherelnlsalﬁncgggsskbh@@ ﬁggﬁrb§ﬁ§rls&ﬁ? 2hel 8R%bo32tion of
ht percent 0 a sem crysta Ine 1sotropic

5pop3ésWeﬁ with a nelting point of about 100C or

hi gher; ; §50?§stgggg%ggncF ﬁeggmﬁg %QCW%F|EBHB%ﬁ%§%t%g which

a liqui ose nel

atlslpagmeﬁﬁédhlgher than a cold crystallization point

sali |sogrop|c pol yester, or if said isotropic

polyest /- hae ﬁBpééFSHEFygﬁéFlP%a??@ﬁtﬁélﬁP cdgiig 15 which
mekti pgapeynt of 30 said liquid crystalline polynmer is
about 150C or higher; (c) 0.0 to about 60 wei ght

10percent18f Ehsohpéeapancscphateaﬂarecﬁabd andafg) one of

b b 5 I .
a 8%51% 1%0 3 OH oﬁ;ﬁé %%8 %ﬁogggxoﬁfgéalcappﬁlance

Sal | SO roprc

Pc5é55200§b®é552601wheueungtheléetgbhl@e&ssmh@ﬁeerBous1ng,
(a) and é are based on the weight of total
coRPESFL BnOIaHHtFHéoﬁeP@HFl E@Fcén?§§é§16f dgyosagive

(dlnﬁéﬁlgﬁsﬁgngm ERe wehght g9hg( arurhts b 0L telegsones

conposition. 5 . The process as recite cl arm
15mheretﬁlsahdne|qunppentpobmpsnemngatha nemposgtmonnbf
?bout 200 or nore. 21. The process as recited in
ﬁ%TQ or 20 wherein said isotropic polyester

COﬂSISt$9€SAe?Eb@bEM @brr epeatorhft Ypht srdar k¥egdehr gAY+
on%rgk ggrssgtrggigpgggggsgegslgomprlslng, cooling a
comp051tlon from a temperature above a melting point of

20 sald isotropic polyester to _a temperature below said
melting point, wherein said composition comprises:

(a) at least 35 weight percent of a
semicrystalline isotropic polyester with a melting point
of about 100°C or higher;

25 (b) about 0.1 to about 40 weight percent of a
liquid crystalline polymer whose melting point is at
least 50°C higher than a cold crystallization point of
said isotropic polyester, or if said isotropic polyester
has no cold crystallization point, said melting point of

30 said liquid crystalline polymer is about 150°C or higher;

(c) 0.0 to about 60 weight percent of a solid
particulate material; and

(d) about 0.2 to about 15 weight percent of a

plasticizer for said isotropic polyester;
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i sophthalic acid and 2, 6-napht hal ene di carboxylic

acid, and repeat units derived fromone or nore of
wolR)@@HaIOoH, 1, 4-cycl ohexanedi net hanol, HO ( GEROS20%/015526

nCH2CH20H, and HO ( CH2CH2CH2CH20O) ZCH2CH2CH2CH2CH,

wherein, e % gnt%gt gghgf eFRefith e%obfn1lzb889 {c) jare

aver age e an-average
abba@edoonzzheTmelghmcefstasaueebm@dsuﬁlany ane ehe weight
clainms 19- 21 wherein said isotropic polyester is

poPFEEERYRERE CtferlBphBREl Aftd) 2o 9€fd30ﬁr8b9|yﬁéght of (a)

te&gpggﬁal@bgbosgglggl y(1, 4-butyl ene terephthal ate),
or poly(1,4- cylohexyl di methyl ene terephthal ate). 23.

5The pro@@ssTae peoiceed bm apgivrd oh claims129wh22ein said

wher a|d lLasticizer is ab ab

meﬁg%%gﬁ e §l§§S§§|dﬁﬁgo?rgs?§15g|§ggpg QZ%bQHt +48° or
precess as recited in any one of clains 19- 23 wherein

said |I%UId crystalline polynmer is about 1.0 to about

10 wei gkt - pePEeREOGESSard F§6ﬂF8Elénp6ﬂ?é@téP op520TRRerein

prgﬁgﬁslé%tE%phbegoﬂ e§E¥r°egnggsﬁgabggpﬁglpgﬂyggfr?EBeat

said solid particulate nmaterial s abou
10abuuut50dweughﬁ éepmenneobrsmodetofatecephbhathonacza

adarPPBRERLY 2CaRr S g ac SBRGRAL=PBUBHBRF AG 4p2ht 2010,

coahai Repga®nendt snaeeit¥pesroh bHACHrOR8keUHeURS.(CBD) 0H,
WD 2004/ 104100 PCT/ US2004/ 015526 27. The process as

r eei CEGYFACERERALISIREERBP A sSHPACHEGHEY) in6 Haf Ha§lougrids

ePAsY ci? CH‘@H%P‘@ﬁ%Hga@H Icgched,hB, LAl M 24 %eaﬁkgger of
sal PO ITEFI C tou eni ng a enf conprises rep

15uthSOdéﬂuvmdlsSahraneaagepofylconta»nang z is an average
h)acryl ate an ene. 29. The process as
re8%tégopﬁ 2 g B% %bains 19- 28 wherein said
conp08|QQonTﬁ@nb@beésgeag tbantéa PAMin{r 88eMBEaklaims 19-
Cagaoahe%gli6sald isotropic polyester is poly(ethylene
terephthalate) poly(l,3- propylene terephthalate),

20 poly(l,4-butylene terephthalate), or poly(l,4-
cylohexyldimethylene terephthalate).

23. The process as recited in any one of claims 19-
22 wherein said plasticizer is about 3.0 to about 10
weight percent of said isotropic polyester.

25 24. The process as recited in any one of claims 19-
23 wherein said liquid crystalline polymer is about 1.0
to about 10 weight percent of said isotropic polyester.

25. The process as recited in any one of claims 19-
24 wherein said solid particulate material is about 5 to

30 about 50 weight percent of said total composition.

26. The process as recited in any one of claims‘19—
25 additionally comprising a polymeric toughening agent

containing one or more types of functional groups.
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27. The process as recited in claim 26 wherein said
functional group is epoxy.
28. The process as recited in claim 27 wherein said
polymeric toughening agent comprises repeat units derived
5 from an epoxy containing (meth)acrylate and ethylene.
29. The process as recited in any one of claims 19-

28 wherein said composition contains less than 25 ppm

free metal cation.

10
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