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optionally a solid partrculate material, and a

pl asticizer for the isotropic polyester. , 10 TECHNI CAL
BACKGROUND Thernmopl astic isotropic polyesters (I PEs)
are  FAST CRYSTABLIZING FOLYESEERICOMPOSITIONS
fibers, nolded and extruded parts, foans, and other
uses. Many of these IPEs are semcrystalline, that is
part of the 15 IPEis in a crystalline formin the end.
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-distributed throughout the polymer. In most instances,
it is preferred that IPEs which can erystallize be used
in the semicrystalline form, and'eften it is helpful or
necessary that the IPE crystallize relatlvely rapidly for
the purpose of forming the final part '

For example, in injection molding of thermoplastics,
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 1s not
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sclid and/ox deforms easily upon ejectlon from the mold

- it may be deformed and thereby rendered useless. An
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important facet in have obtaining a relatively strong
part from semicrystalline IPEs is that they be (at least
spartially) crystalllzed when they are removed from the

mold. However some semlcrystalllne IPEs crystalllze very
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such as a sodium or a sodium salt of a carboxylate

20 . contalnlng polymer ‘and a small amount of plastlclzer for
the PET, see for instance U. 5. Patent Re3Z, 334 - Whlle
not all- IPES are siow crystalllzlng, faster
'crystalllzatlon may lead to shorter melt proce551ng cycle
times Whlch are more des;rable. _

25 -U.S. Patent 6, 221, 962 descrlbes comp051t10ns
'contalnlng an LCP, a toughenlng agent with reactive

. functional groups, anq a thermoplastlc. The presence-of
specific compositione-coataining plasticizeLS;iS not
mentioned. '

3. . U.S. Patent 4, 753,980 descrlbes polyester
comp051tlons contalnlng certain toughenlng agents. The
use of LCPs is not mentioned in the patent.

‘U.s. Patents 4,438,236 and 4,433,083 describe blends

of LCPs. with various thermoplastics. No specific mention



—————, -

PCT/ US2003%0 1i 526 i s made of conpositions containing

ol yesters and plasticizers. S H Kim et al., J.
004/Fg9bm Sci ., vol. 67, p. 1383-1392 (1998
reports-that " -.. I|i qui d crystalline polyner? T’US?-OUWIMZ(

r ei dfsoreeRERES % added accel erated the
rate_of crystal ?Mﬂ]%g?}to i qﬁE‘lt'aerdlgranJmUe&sﬁ&@a of

t hePd8&tadripeastici zers in these conpositions. SUMVARY
OF THE | pM IIQ\IIn a first aspect, there is provided

a conposi fl on, tonih silng, J-(&ppdt. IPeagh. 384ei g %f‘p
E)

perl:@m bi9a sEYEmr ot.ropi ¢ _pol yest ér
rrel ting poi ﬁetp%frlt gl}ﬁ%looc oﬂlﬁpgﬂeﬂr%batlllne

? B 15 afoncenenisi ghthpenCapt £0f3dey

Lguig
-Cf )&?&Hftl | whose nelting poi n'i’l Fgieggted the
| east 5(%[1%’8’% ﬁﬁﬁ%lféo%o“?@ BFY&t al Nozmém@ibxﬁ)oigtmade of

(Cthe efsesaifdpilastiepisrpof or if sajd

i sotropic polyester has noﬂgé}ﬁ% TR F I e on

poi nt, said nelti nGUMMARY of Tem ¢NVEQH‘I@NCWSt al l'ine

pol ymer . |s E?u% 150C or  hi gher; (¢) 0.0 to about 60

wei ght perc Sofaspesol |uuez|eaﬁ§|§qub@drr§t

(d) about @, f bout 5%535 %?t per cent o('fgdg%snmn’ comprising,
pl asticizer fof safdt bargessndr ;ofvher ei n t he

vveﬁgmLCpgstamIﬁg@slgHtl( %Jgr??s( ar ev\g&aﬁed on the

v& ght. of 't EOSI t| “on t With a melting
Cet a‘é%sa u‘f(b7§ Rdogdhigherbased on the wei ght of

(a) in sagfg Sltl 101 PE) a second aspect, there is

pr ovi ded an appear ance Pa Sﬁeﬂghttheercent of a

id jogys&m1dehiengd 1vReih 5 De
t%'tr ‘?le%%%e%'oocth?re '95 g?gsl gé'gjpa tf)’rh 8%%5 #BfmﬂhBOlnt is

higher than a cold crystallization point
(CCP) of saidq isotropic polyester

, or if said 1sotroplc

ol
Poilyester has no cold Crystallization point, said meltlng

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

{c) 0. 0 to about 60 weight percent of a solid
partlculate material; and

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

plasLlclzer for said isotropic polyester;

wherein the weight percentages of. (a) "and (c) are

b
ased on the weight of total composition, and the welght

percentages of (b) and (d) are based on the welght of (a)
in said composition.




formati on of a shaped part froman isotropic
pol yester, conprising, cooling a conposition froma
tenperature above a nelting point of said isotropic
pol yester to a tenperature below said nelting point,
wherein said conposition conprises: 3a WO 2004/ 104100
PCT/ US26637015526 (a) at |east 35 weight percent of a
sem crystalline isotropic polyester with a nelting
poi nt of about. 100C or higher; (b) about 0.1 to
about 40 weight percent of a 5 liquid crystalline
pol y lting point is at [|east 50C higher
thanngﬁc%Tg§g¥§g§%ﬁq' ati'GF pdisnProvidsdi d bsetESP for the
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are based on the weight of (a) 1in said conposition.
Preferred conposition for this process are al so
preferred for the conposition (itself) described
above. 20 DETAILS OF THE I NVENTI ON Herein certain
terns are used, and sone of themare defined bel ow
By a "liquid crystalline polyner" is nmeant a polyner
that is anisotropic when.,tested using the TOT test or
any 25 reasonable variation thereof, as described in
U S. Patent 4,118,372, which is hereby included by
reference. Useful LCPs include polyesters,
pol y(ester-am des), and
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poI y(ester-irri,des). One preferred form.of,..ZCZ is
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DETAILS OF THE INVENTION

Hereln certaln terms are used, and some of them are
deflned below -
By a “llquld crystalllne polymer” is meant a polymer

that is anisotropic when tested using the TOT test or any

, reasonable variation thereof, as described in U.S. Patent

4,118,372, which is hereby 1noluded by reference Useful
LCPS 1nclude polyesters, poly(ester amides}, and ' '
poly(ester—lmldes) One preferred form.Qf ICP is “all

aromatic”, that is all of the groups in the polymer main

chain are aromatlc (except for the linking groups such as

ester groups), but side groups which are not aromatic may
be present. )
By “lsotroplc” herein is meant a polymer which is

1sotrop1c when tesLed by the TOT test, descrlbed above.




second heat. Herein for the ingredients in the
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20 endotherm, an@ are:measuréd on the first heat. If more
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tbe'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
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o second heat. ' | | | |
 Herein for the ingredients in the composition;
including (a), b), (c) and (d) the use-ef-the singular
such as “an IPE” or “a ﬁarticulate solid” also means the
36 plural, that more than one of each these things which
‘meets. the limitations set forth herein may be present;'
. By a “pgrticulate s0lid” is meant any solid
(infusible at temperatures to which the compositioh is

. normally;exposed)'which is finely divided eﬁough to be




Is injection nolded into a 1.59 nm (1/16")"'thick
pl ague 25 using a.nold whose tenperature is 50C. An.
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The “pure” (no other ingredients in the comp081tlon

_except small amounts of materlals such as an ant10x1dant

_Wthh may be needed to stablllze the IPE in the 1n3ectlon

moldlng process) IPE or a. comp031t10n contalnlng the IPE
is injection molded into a 1.59 mm (1/167) - thlck plaque

u51ng a mold whose temperature is 50°C An approprlate

: 31zed sample {for the 1nstrument) from the plaque is
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placed in a leferentlal Scannlng Calorlmeter {DSC) and '

1heated from ambient temperature (approx1matel¥_20 35°C) at

a rate of 10°C/m1n. The peak of the exotherm from
crystallization of the IPE while-it is being heated is
taken as the CCP. The IPE has no CeP if there 1s no

_crystalllzatlon exotherm below the meltlng p01nt of the

IPE.




generally limted, wth higher and hi gher anounts
giving |lesser or no advantage (Iittle or no effect on
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meant a conpound or m xture of conpounds wi b

mel ting point of about 50C or less wth a(n)
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system, the more the CCP is lowered the more eff1c1ent
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lesser or no advantage (little or no effect on lowerlng

‘CCP) .

By a “plasticizer”. is typically meant a compound or:

- mixture of compounds with7afmelting pointsof about.50°C or

less with a(n) (average) molecular weight-e£ 2000 or
less ‘The plast1c12er may be ollgomerlc, in which case
1ts number average molecular weight (measured by Size

Exclusion Chromatography using appropriate standards) is

_ 20QO or lessi These are typical properties of a

'~ plasticizer. For a further descfiption of plasticizers

see C. E. Carraher, Jr., Seymour/Carraher’s Poiymer



average of about 7 to about 40. Note that (I1) and
(I'r1)y may be a m xture of conpounds in which mand z,

wo 200e8pR6t i vel y, may vary and hence since ”1aF€n%sﬂ%$hﬁsm
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averages, they do not have to be integers

greferred 25, polyesters, nis 2, 3 or 4, and/or mis
emighe¥yf pc et eMprEgel PBskkatl Gue - poneEhykenéooo p.

sbeag@hphalate) s6PET) ckpoi%/(r}?ge :B%{ fxgﬁ by reference.

terephthalate) (PP
t er ephit hallat pé:rd@Bﬂ's }by .wedghit I*tﬁféf&ﬁ&s’?éd i¢n ellastiell Grf
pol y(1,4 30 butyl ene terephthal ate)

affl ¥]§§1t:er gg{:”eg eq@céﬂq]%lr lcbquCJfﬁ gk sthat these

and

éﬁ&@hi:@baﬁ as ébrtéﬁl f ont, de,;Neno
P I nce caf/\l/l m ngt%rgen ﬂrCSII))dEEllg'l@émg%dnt E%kp (H)d p(ok{\’)e}( 1%4)

a%<§/| bRExDT 85 Rt hyleneanie raigieh al my s d{(RER prEbRELN ithe
ﬁ/&gggg 104100 PCT/ US200.t/015526 especially
erre By "PET" herein is neant a polyester in

vvhl cthatIPBasseBMayies Hfelmmbliytiatt HeLasiquidBtdmol e
ercent of. the_ diol repeat units are from et hyl ene

LR Redhty | Repfend ldthe ﬁ?edf’fe'lr%lgplré?t dfeddte JPE
i l ©
P.-dhod®| S5 per %‘?ﬁnﬁ'xlgep fhaﬁhcﬁgggx %e:aigbgyt %gﬂu n200 c

units are fromte acrd nmor e
on PEghwizth Rdﬂa'qxrllmea“ (mblitchndhavel mics)t 1iys ot @Santestidie
¥£Prs in the conposition is taken as

J6y Yt He o6 G3am 086 Qremore
dirmlr®id:Atlic £5idd andlOnt0 Mekghte Ralgent %x BB% Lot al
0

conposition, nore preferably about 5 to about

.pr\ﬁéegmedp dv@ento ol REhshet dmlarb@md&q |a@:ndsPr:@ﬁ@n:ahsley one

t P t b ut 40 .wei per cent.-of the
°%t ot H‘%rle ?cfn%@ge hgt?‘%“% Chfat R ran A5 520 Bhgt Joe-
naﬁ@th\aé.legiet dieraadnizyofi ct Beitiot ahdC @mROS bilORkomponent
Preferably the LCP is about 0.5 to about 20,.nore
e forep oL o AR Ge) 41 pohodntiby wei ght of

cyeaggg&ba%d%eftﬁraa@ly HBYchidhlo) Jof,eu Ui Q) NUGHP
HO(CH2CH2CH2CH20)zCHzCHzCHzCHgOH (IIT), wherein n is an
integer of 2 to 10, m on average is 1 to 4, and is =z aﬁ
average of about 7 to about 40 Note that (II) ahd (iII)

may be a mlxture of compounds in which m and =z,

_ respectlvely, may vary and hence since m and z are

averages, they do not have to be integers.’ In pfeferred

polyesters, n is 2, 3 or 4, and/o.r m is 1. | o
Specific preferred IPEs include poly(ethylene

terephthalate) (PET), poly (1, 3—propylene terephthalate)

- (PPT), poly{l, 4—butylene terephthalate) ~PBT )= a

thermoplastlc elastomerlc polyester hav1ng poly(l 4-
butylene terephthalate) ‘and '
poly(tetramethyleneether)glycol blocks (avaJ.lable as
Hytrel@ from B. T. DuPont de Nemours & Co., Inc: ’
W:x_lmlngton, DE 19898 USA), and poly(l 4- )
cylohexyldlmethylene ter.ephthalate) (PCT)},. and'PET, is




(as neasured by an appropriate formof mcroscopy - if

20 the particle size of the LCP is so small it can't

wd@mﬁ@.ﬂﬁ\d by. electron mcroscopy, it is asspgfg’g o%l;i'@?sszﬁ |
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in a _dispersed phase). Preferably the plast
about 0.5 _to about 12 weight percent of the |IPE
[ GDRecinfdly preferapty aBMut‘PE:EES Befeln aboxueaﬂ.ﬂ a

PRt Rrer SorhaTh GF PeFhe PormaFa PRatEraRbseRIeast

,em@leapbraéntSoEnﬁﬁéeﬂﬂ@mtE%p@&grﬁﬁﬁfgyere from
to_ 20 carbon atons, nore preferably

SRR erg g lusoh rod By Lansti Bbnoance Raréferaly at least
TOSCHESCTRKIEY SP EROPHIALILLELFIKVLENS SRLLONALLY: .

- substituted with ether groups,

céﬁ‘@oﬁrétﬂoﬁﬁreﬂltla&kyd:emmds nﬁanbresuaaxﬂldraé eME (with

Y HFoBBRRLF ERkER DRERt TholoopEnteRts e ?ngtqlmof -

dpbfts?ments shkyhe dombois ot Bohy £arPop.at @&?&é
WO 2004/ 104100 PCT/ US26047015526 usefé% C? e eld

i ncl udBr%‘Pﬁ%hﬁy#l&]escglw@ammumte znaaxermatﬂemme to
t t th unb

g ReLIRE R YT P R e BT ner

Lmetwr@bhmalmtzterfs v ldbdagt foungkight.parRMeHs the

$’af’34 and 4 548,978, which are hereby included by
&7 encgy Ja‘? pl astici zers useful for one

partl cett@f e 3 5 YitHe &eeeaeafadhyleba%ﬂi%ﬁ& £ 4%f Aer

| PE, but often this wl e case
iRRFeRR e, thaaraatadl acmpdshidsiermonmmm pnﬁedab]l@r Ei

LIELIDRLARH O I 3RS A0 A% LI S ibosition.

conpaosi tion I n ano
t her nipteatvately taecm.omh%r |aéﬁc§1t' relside, %‘E)Uu?)“fz%an;rﬁj

5%4%@351& nol d reI eg;ﬁ@bfclﬂftpng&r et ardant s pai nt
,ofpep.‘@leylrtebsf (7ed ghdr raf
F%e»s/rerelrﬂr%géro: i ent ;:%:bgl éggpliﬁwagaglt%]u fﬁg’%l ﬁf‘%fc’uasl lphase
dérsc aeasurede byr ehiepablrpprdss o Famm of mcroscopy ~ if
the partlcle size of the LCP is so small it can’ t be
fournd by. electron microscopy, it is assumed to be in a
dispersed phase} . . | .
Preferably the plasticizer is about 0.5 to about 12
welght percent of the IPE [(a)], more preferably about
3.0 to about 10 percent of the IPE. One preferred type
of plastJCLZer is a dlester of a diol of the formula
RYCO;RZ0,CR? whereln each R! is 1ndependent1y hydrocarbyl
contalnlng 1 to 20 carbon atoms, more preferably alkyl
and each R2 (by this 1s meant R? in each molecule may vary
somewhat) is alkylene optlonally substituted with ether
groups, containing 2 te 30 carbon atoms. By alkylene is
meant 15 a dlvalent hydrocarbyl radlcal (contalnlng on
carbon and hydregen) in which the free valencies are to

two different alkyl (saturated) carbon atoms. Specific‘



about 40, and especially preferably | ess than about 25
wei ght percent of the conposition. A preferred

wo 200Rbl@pal ingredient is a polyneric 20 tougﬁ'{fﬂhgﬂmmsszﬁ
agent. This is a polymer, typically which 15
of has a relatively low nelting poi nt

ugef\ﬁ a?rrf%,s SHHET rlélfcgrué:}ﬁ ypcg%@@hmm Hasodt téddhedii ~

gene
24@thylhéxﬁrcdaw%l DHRIRS £ rea h th PE i

(and optionally "ot her F#H pas eg:be Vgg‘l %l9E

a Jerey D5 nage H@elrelgmlydr amdgmdraﬁ(wppgro@dmot@lg,smta

odhes C | rousu ally canreact Wi th
car b%(sy b 34/1%%% Cq‘ I la:io@p?s Brgnpled -6 falnts
3 Réﬂﬂ?ﬁﬁfbmid air, GBS 97|300|wlﬂﬁ%hei?ﬁ)@”h GREROX YL
anhydr i de, hydroxy! 4al cohol ), carebox?/p)ﬂl 1gded by
LEEEE RIS Tat o Nowr erldr Péésﬁ"'&ﬁ’étﬁ%alusgf@apio&Ooaee epoxy,

pamc@qrafiowﬂ widfhyd o ecially

referred. Such func%%%%gfaﬁg'ﬁﬁs gu&sgﬁg gnother

1PEat bachedtenothhe poLlynbei ¢heougheni ng agent by
ecul es gonto an al ready existing

ol v Be R gRea BB e LER e S s S nshescroavmpnLygushd

pol ymer —or

10 dekermdpls H\Q:aolﬂ 0 6470
lnf un?tl o}?]al Sgr oug vv%%né%gg E?éa@ré?cégo%g%egrﬁﬁ?%ul es
cogpasipigR B LBPER Y ererormonby. uéedajjnebﬂaﬁﬂh@ppéstlcs

N hydy i d fred ont
a3t og; ol L, AONGE G, Ty be grl {0 e

rel@@ﬁﬁ;qﬁbsmeTiEtafﬂaﬁﬁs O{pPafdhfdt
R s R S

carboxylic dri de and/ or carboxyl
°U%er|‘fﬂ¥ %ﬁ MURJES a(%l%@mmolymngrtemm)age@m
15  Prahergbny thes frngti I I‘J zed into
t he po?{/rrer is a c%%l@%e%% et%y?]é%cgl less

th}rhqumla'er@ el ghon gresrcaront aum?ggiﬁéb%lmripq(é% etl%él@
ctd o r acrylate herein is an
L@ Lﬁg Jdco%odu% pﬁég‘i}aﬁééﬁ‘tﬁge%{o]@ér i ¢hap about 25
_ vwemﬂqq;@x}deaite,omrt@ dmgddy e n t he two. Useful
rrlg h) acryl at e functional conpounds include
(

- sptdonzl nmmqmmln(m IDcagmd e,

\"_20- tou@%ﬁﬁl%blﬁﬁ%BQ)aC&% %tﬁs anpolymer, typically which is

'~ an elastomer or has a relatively low melting point,
_generally <2OO c, preferably <150°, whlch has attached to
it functlonal groups which can react w1th the IPE (and

optlonally other polymers present). - Since IPEs usually

- 25 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, carboxyllc anhydrlde, hydroxyl..{alcohol),
carboxyl, and isocyanato. Preferred functional groups

3¢ are epoxy, and carboxyllc anhydride, and epoxy is
especially preferred. Such functional groups are usually
“attached” to the polymeric toughenlng agent by grafting
small molecules onto an already exrstlng polymer or by

copolymerlzlng a monomer contalnlng the de51red

10



15 2-isocyanatoethyl (neth)acrylate. In addition to
et hyl ene. and a functional (neth)acrylate nononer

“mpﬁﬁﬁhn1&Pn0nErS may be copol ynerized into such
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such as vinyl acetate, unfunctlonaPFf6§ﬂm“”53M
(neth)acrylate esters such as ethyl (neth)acrylate, ’
n W@F¢MO@@ét9¥a@pyWhEe thrdpd0ynyel ehesybher molecules are
%h %&r%o grefegably the amount of polyneric
toug enrng “agert -coRtaRftng %ﬁnﬁ?u%ﬁempb?oeﬁsgr@ftse@t

|maabautaahyarQHQUha OppepegdtelYodeholty
| PE, 'Preferred tougﬁenerg |nc?udg tgoge ?g%e%rbon rﬁ%b@r

- UU§ingafERe Fadigadsgrafifiog techeigbysi ncTheedesyl £ng

r e i y ed t epers_ar |
cgggEsﬁgrgoo g?hg%%n%QES%%¥%l%C?§?§$§l§? %H%Z?Qjcarboxyl
agr?uaseeta?dhgdytod?t nEAﬂa@Xam?IQ oft%lﬁo 5§{éed

0 c--to serer contain abou 0
 Babeh8gRs) %?néevfe%ﬁe%ft%neme@@akmwm e
fuapbl?ﬂérlﬂé@uﬂﬁto pEied e;%@f&l%eﬁbft (%3(%%/‘[11%23(‘? g ylene

ht” percent, nore prefe y ‘about
m%? hi ﬁ@@%ﬁ%ﬂcﬁﬁlaﬁﬂumanmexnﬂontainpﬁgﬂﬁﬁe(Hpﬁroprlate

OF QLIPS no n _one type of functiona
nonone%o%$§§§:%}11t %ﬁkﬁ rh HRSin |4s mgant the

| mmwpdundeQWGﬁﬂkﬁéﬂﬁﬂrB@ﬂ Qnﬁ?oeieeﬁﬁ%cﬁgr) or a

that toug ess of the conposition is Increase
rﬁ#1§h§z£ﬁﬂﬂﬂ Qﬁé%iﬂ)Aﬁﬂﬁhjaqnxﬂaﬂﬁﬂfunmbmmnal

f t&mpcﬁimwﬂlrpj‘ld‘d@%d H’qtli%f) adigpever, these

anounts should prefera Iy e 1 ncr ased to the

;ﬂﬁ@ﬁoﬁyﬁﬁhﬂﬂﬁmﬁﬂﬁ@Wﬂgﬂdﬂ&ﬂWgh%cﬂwWE@kﬁmhad& %&Eflhﬁd
part e_1s attaine Preferably
gﬁegéqul%b %Eﬁ?%(§ J%ﬁ%%ﬁ% ghﬂnp@ﬁ@éﬁﬂoeftphe
peadhyrTeimieC ainelghemeictiidrizhe ( neQﬂH%%&&u%%e E%B mer, other

referably 5 to ‘about 25 wei ent
&%ﬁ%'Vaﬁk@ﬁeﬁ@@b}yaﬁeumeﬂo1n¢oabuuh aOprywe&gheuch

PoLanonar 2ostehess PrsERtioRelifen (GpovaaCry sageastors
ﬁuchaQSbeehyﬂommdthmatrynaMEDYnLB§t§mCQﬁeth )acrylate, and
cyclohexyl (meth)acrylate Preferably the amount of
polymerlc toughenlng agent containing functional groups
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_of ethylene,.ethyl acrylate or n—butyl

.acrylate, and glycidyl methacrylate.

It is preferred that the polymer1e~toeghener contaln
about 0.5 to about 20 welght percent of monomers ‘

containing functional groups, preferably about 1.0 to

- about 15 WElght 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. Tt has been

11



the particle size-of the LCP in the conposition is
much reduced. For instance, in one conposition the,

WO 2paid41ed e 15 size of the LCP was about 2-5 rﬁcﬁﬁgzkf@.ﬁh%m
c .
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t he .same conposition but containing a polyneri
oughener the LCP particle size was about 0.2-0.5 pm
éﬁﬁﬁﬂgﬂ“iﬁé%ﬁﬁhgﬁfstyﬁét&ﬁ GPREPCsikdradiientincgeased by

iﬁﬂb@ééﬂﬂgﬂﬂﬂgkémahn%e%&npoE&ﬁ% i@bk$uﬁﬂgge%t8§gpgunghe

or 20 resin has an average nol ecul ar “wei g S
Fnea tasdutt retd onee gpolupser | Howeuglenithgsagenbuas s
ry epn if it does contain epoxy .
Serod DL AhaSy (Brohcl Lol oy SOMALD SO0 e e
comppend omrnra@elcmbssmn&,e@@gs;écimqgr bakok-g PRef ehghhy
pr seﬁ% at .a level of 0.1 to about 25 1.0 weight
Peé&itc §RAPST 15ha@tépined. cBrpdsrebdy. thesef 4b abpuky2 to
ERROBRd QL hiE S| j.pcl rd p 1002F, 1009F or
O e T EetrrhETyobnST B kbeb 28T FordRERrrataqthe
coppesitaongnmoraspanferthtyepoxy epspeuURd WEigBSI N
LLizes , melt viscosity_and/or inproves color
p%%gglhiti’t?ngf eFRSCéBE@SnBBéF'?F%H.lYTthPBFt%P tg about 20
wpaghtcpbkatkyiti "per tRAt + ¥hgN Cgﬂpgppggéﬁyce part is not
coated a paint or other coating. 1 2004/ 104100 -
- PCT/ {B28b2 7825528 i¢t toughende, usdeh stsothobat dasyribed

d.j di i i ent t b
aBGe P LEabBBNCTLE Mol oLy PO E BN AR hnY el Gances

: I ned w any o
thagpadi tole asbrat ohetled MCP | 1n OfRe PESHSS § £E1 &Y PEs Afuch

C ositign Iess than 25 5 ppm preferably I ess than
rﬁ‘g&% ‘§n of&’% rERSLARER  EatPmscomprtl btom| et i pat ktle

P | arth nmetal. cations are . added to the
S C%%.S%%ﬁ%%l%ﬁ?&%ﬁa; ?%écm?re?a e i hslar? Theagame
camposiisiombed c@ycdBatid Ya EHCHndbid f4NHdO0A! che T.op
groups which are present in the conposition, such as
Pagtiakdoxite gragipsoaut fOr2nkas eyl ate salts. Free

met atiaqns be added as carboxyl ate salts such

gl R R A R g R ot R AR
efEaty c@dunds or resin. Preferably such a compound or
resin has an average molecular weight of less than about
1000 (the polymeric-toughening agent as described above,

even if it does contain epoxy groups, is not considered

‘hereip 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_compqundg or resins ‘include Epon@)lQQ2F, 1009F or ,

1031, or Araldite® GI7099 or GT6099. It is believed that
in some instance the epoxy combound or fggiﬁqgtabilizes |

melt viscosity-and/or improves color stability of the

composition. The.;étter is particularly important when

- an appearance part is not coated a paint or other

coating.

12
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- PETF

as netal halides, and as netal salts of pol ynmeric
carboxyl ates. .Not included in added free netal

ingredients or netal cations which are part BGHT/US2004015526
mnerals or other conpound, wherein the netal cations

are tight |35 Bouke todeattoddgted ety @rdidieed imdSedient
‘“%Q)&f?ﬂ1%2&¥%a ome of the crystallization .

initiation sstt“_ G UAYS 1367 SoESRTEh widhapral other
othes famicl GRircdlSntT RO AT § nPURLIIRS ArdeLg! Rerain

to the use of these conpositions for electrical or -

el ect r ot ORKs Erefpraed thwenstfalconpesitdon teasgenthe 25

el pver- el i he conposi tiqQn. , Simlarly
tlggﬂpr gg?nceag??rrgteg% gglta%loﬁg Rgsl Pead *t6°250F581eFations
hyhddl ysi sldmldt hetather edlkanesestaned pEeRheBBtions are
S%&ﬂkﬁlﬁﬁd §pt%8es a[e,not_evidgnt in the present

cSMOS] tionde APEBCSEELPE -pePYevédeeiamesnll sationenere

palcni®r icatioudhfAers ALS- : : .
effective--or--effectivg gggaﬁé%eFegﬁ%uﬁfghmEQHFH%?aﬁl

.ngpgﬁ§rghécho@rprES%ﬁenbriﬁOtheeeempohmtﬂﬁhy kG¥h as

a e ially en the . counterion to the netal
c gtg?%%§%y§g§8ggl %Xt Oma‘éf‘rkﬂ?i‘ﬁfa&af tRtEF onaFree coptal
whathons paytbefaddked posyYEBREDLExyi HINELEE < %qgﬁe %re
t he ogbina ion of low nmetal ion 13 WO 2004 1
EJ% 89490 155 re%yemEcakest hes prelsenceedl salts such”
POLYHBELE houpheners. ks red.. The_.conpositjons
&% hay ok éa%§g§{%£ SFYF &t Qéggm?ﬁ&?ng

descri.-bed her.ei n ‘can

- te_RPeybateFor Nowstanckhudde® iningdedi £A/ES mBYa P ations
d

add a single or twn screw extruder or a kneader:
'anf%“g’ég‘%"giu iR oSl - el rotheor cirgzgdiemies or metal
tenpised unlel e dihe NG o aptrteddt &) Cler PRl
t he mxlg_%]apparatus is at or above the el ti ng pd‘?% ,
TR P Mssen: qathieomme sty dii gt setbdembaratibze: 10

iih Z80he he m-xi a r.at us y be bel ow t he
| a;ctg?g%/d mter%ln{lt%}rr_fpgélfa{}% ég%gcc?ﬁﬁeéj ?‘C}/‘Wé’trﬁﬂﬁ%&f the

crystallization initiation systems for polyesters contain
alkali or cher-metal cationé; These are sometimes
deleterious to the use of these compbsifions-for
electrical or electronic uses, where the metal ions can
‘change the electrical properties of the composition.
Similarly the presence‘of-metal cétions ﬁay lead to
perer hydfolysis or other chemical resistance problens.
Such disadvantages are not evident in the present
compositions. Also, it is believed that at least some
polymeric tougheners are. more effectiveWOEQeffective at
lower amounts when metal cations are not present or
present in only low amounts, especially ﬁﬁén the
counterion to the metal cation maf be able to react with
a functional'group which is part of the‘polymeric

toughener. Therefore the combination of low metal ion

13
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heating). After the materials are m xed they may be
formed (cut) into pellets or other particles sui tabl e
. T804 %526
can-be 15 carried out by the usual nethods F >

pl astjcs, such as injection nolding,
.C?ﬁg?ﬁgf%?‘?n% BYe&erosPorbobymemc tonphieneroniof

ptBesera®t hods. Sone of the ingredients such as
fillers, plasticizers, and lubricants (nmold release)

may %@ea@ﬁmﬁp%&tanﬁcﬁ6$mmzbemwhemexnun¢mnweSma@e25y
decrease attrJtlon of SO|IdS
tgﬂfﬁﬁ( é{ﬂ’e Tle}?lsnga%%‘f LEHET ove U SIRFARFE BRI/ or
1%mﬁmﬁﬁ@%wm%@&q%ﬁ1@@@ﬁﬂ%%WMy
es

unstable ingredients, and/or decrease | o0ss
XL P dineadt atand nimpgddirertts sl rrmnmem,ed

f
P T [ s ol T LR A o o Lodst

heatln the co
patfe qﬁDE:I(eamdmxgcepmnamg; tie diPR)r aderd hate o600l iy

W nelting paoint to.solid. Uy the
P (T Rt TR fitaged gid o o ampacor

OHDOSItIOH da

in 3Maidnd a0l ehiali e | eastd%i (S%g %% y@é‘,& NYe

poi nt, nore preferably at

aqkial mgtesilad, tempemestimenblecavsicow st mooeeldet

he&d 1y il I npasi tian be cooled to
anbi ént tgnf%leegg:t&%mtaﬁ%é:t 215 y BrCaltye \%t
£z084/ 104100 1ACE psmeteoes&@hezhga%mqest 'sQﬁ%able for
crlged her |n (of ten when havi ng addi ti.onal

fe& '8n&P Pnlf &lgﬁF§lBHe@éﬁPFn§re Medti Eoraving cagefos

ca?¥iedPBadr aPCenRankdal HRahous E%%t%hEQQQEB%egﬁﬁﬁ, ssich

Surface appearance 1S |nportant
asyhafiRek mnemed;dp ogi t n:bamofumfnang, | srveguetsdiongCldyy any

ool Che L BBl ol b o T oo

suahtaﬁDfLYEebQQYPEQBEEélzéHSh QﬁdfgﬂgﬁiéanEQSQE%
tank flaps and other exterior parts; erlor

oods
regﬁ?%ﬁﬁtm%ﬁ Banefdedaphl PaAcer more downstream p01nts in
the extruder, so as to decrease attrltlon of SOlldS such

as fillers, and/or improve dispersion, and/or decrease
the thermal hlstory of relatlvely thermally unstable
1ngred1ents, and/or decrease losses by evaporatlon of
volatlle ingredients. )

As mentioned above parts of the present composition
may be made by heating the comp051tlon above the meltlng
p01nt of the IPE (and hence melting the IPE), and then
coollng them below the melting point to sol&d;fy the
composition and formed a shaped part. Preferably the
part is cooled at least 50°C below the melting pOlnt more
preferably at least 1OD°C below the meltlng point, or
preferably below the CCP ‘ Most commonly ultlmately the
composition Wlll be cooled to amblent temperature, most

typlcally 15 45°C
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10 parts such as handl es, control panels, chassises
(cases), mashing machi ne tubs and exteri.or parts

“Kiﬂhﬁhh? exterior refrigerator panels, an
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-and ho

er front or interior panels; power tP(SQSFI/USZ"m‘":'1“26
housrn% such as drills and saws; el ectronic cabinets _
éteng@rr@@@hta@npedssmhbéa B.@B‘Edher(oﬁ@é&' W88n having

pr ro sin her housi ngs, server
hoﬁgﬁﬁbs%%ext rﬂSPa n& gﬁ?aFPBFSpHH€5§HFbrarev@ﬁrtneglarly

suslkefad bsaMappekiaster parkawn PRYEr jde
snomqpblles aircraft, gnd shi ps; decgr ??Sg %hlcgrthe

Hel§CFOFPBG@FéPﬁ@slsf@mpprUaetsucﬁhas méfapeliaable

. le d tel eph
Z‘?ﬁ‘:?he?iﬁ‘ép%%*é‘ﬁéa%‘?%ﬂéﬁ? SR eR8 1 Sneicangve Freshy, or

_pahﬁ§hnay1tbespaoated ﬂithhpdlﬂﬁyobeah@%heﬁ”ﬁﬁt@kfgl'Quch

the conposition. The conposition may be

oIo
cogoreﬁe&Fth pPUTRNPRr GfidiBFluds ayeemotiverhedy obanels
VBObAt AONSeARBHOSEALE L, THESAL Y Pean foﬁé’%g{gﬂiont}?fr

parts made fromthe conposition i$
aP¥FaEi P ePeEBROM REPTIOT shutensiiche ppstsl s neeptamin@@

d)--i-
ek Yo § R B8 JEAST 1ndiie o oskhamiit o9 ateases)
st frod rrmme e aie aale BRI L SilSa0f LN, 2

better over !c%alternatlve to coating. Alternatively

e nRfRr firft#ﬁltfhr §Il§brtbc@1ﬂashema§a:ca1tsa)r

bﬁltéﬁmle E(Ig;@y te 104100
PCT/ US206 015526’ i)noﬁ]wls d{dfngcsolsdt‘?lhgast iirills and-
SAYHc e lsfcpantis mﬁmﬂarrmsﬁ;mwrgdcgpsag Cﬁer)sonal

t her.eof a_dye_ sublimation (printing
' proﬁ'{ﬂe@&ouﬁelﬁtq dn@d:%%e %erﬁe@mﬁﬁj@ﬁl ihsesings,

Grerven AcuRlindRs heraafl ﬂr%cp? %)eqb 100, B4t on%bl | e

part.s, especrally aut onobi | 0diFes: rrently,
tiRtieleg sudh ée dirrfasent rapoaachdswro idver decks,

gﬁgﬁgﬁg;%ﬁg%ggﬁﬁg%%eda&%cra te%n 53 Tgs?d423§?5@?¥§
interior panels for buildings; furniture such as office
and/or home chairs and tables, and telephones and other
telephone equipment As mentloned above these parts may
be palnted or they may be left unpainted in the color of
the composition. ' '

The composition may be colored with éigments and/or
dyes,rso manf'color vériations are possible. ThlS type
of coloration of parts made from the comp051tlon is
particularly attractive economlcally, since -such parts
need not be subsequently coated (palnted)w&ﬂ-one ‘or more
additional steps. If extremely high gloss and/or
dlstlnCtDESS of image are not needed, this is often a
better overall alternatlve to coating. Alternatlvely of

course parts made from thlS composition may also be

coated (palnted)
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in a mxed construction: 10 1. The nethod known as the
off-l1ine process, in which the netal car body and the

WO 200l/eBé0c parts are coated separately and ”lﬁf’rmszommsszs
ts
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assenbl ed. The drawback of the off-line process Is
susc pt o ] ack of visual harnonization of the
?&ﬁt&?w{eaﬁth IIcderd nsurthge r face edspaints made

| Seane w@asqdlmn%st (o RAldi% AN GRRLELAPLA o aye

parts. are subjected to rect visual conpari

iem (Esvisttdaa)i procksis.exanpl e, owing to the
virtwyal roximt of t he coated parts
ana 58 BEREICAR L Eh RO P eBarny G5aPPS L corie O
valrdaeioAsf thisheso fdrawbaek uisedt FRrNaeRembbY 1€f parts,

Eeratln% coating lines. 2. The nethod known as
SSRECHAM né%&@@ééeu H Cai) chodiigs . neCalrrbody val thady
REO t | g ion, 25 ¢ tln as .a
aprlEggggnghfgg§%ﬁgoa?@%8gﬁ % ngﬁspgp %Fa?ﬁlc
cpated opri bodikey asbymbﬂadlﬁedmmmbhaa ahasbﬂéstﬁblﬁﬁkts

lgre assegbled nd rovided with one or nore further

coat Mig=Fay8PE ERCEBabsequent . . conmoncoat i ng

pr ocgssTh30mEhBodr anbaaka thhBeoE@ hine ?E888§§ | $5

t he assenbl¥ step inserted into the coating probcess -
whichnthgige éétpﬂﬁ bpdVeanédtQEepiasplmhpahtalaﬁe coated

L9y t r cing dirt into the further
B Prrety Qg LRt o b6 104100 Ty US20 o
0401Bb26dr8wbdabk o€t bnd knewnias bbgcggsligelggocess
he uncoated body parts made of netal and the

Sﬁﬁ%%ﬁhs]alibh‘is??c tpaktefovienelphasmpeipation of the
ORtEQNRL Y1 08hY e pLas riner_are
cassenbled into apPéQ{i g%%%%?ﬁgfe%él%e§5§1l%dcases
whoret Ferted npaﬁdtihepap’as sand tbabeghmatsDNpRALS0atENg
wh
sB5PEEe8a) B8 HILDG, §1ECLT OUSROSILEN B0 L0, HEoTe T

_constructlon, for example, owing to the virtually

seamless prox1m1ty of the coated parts and/or arrangement
of the coated parts 1n one plane.

A further drawback is the necessity of operatlng two
coating lines.

-3 The method known as the in-line process in which
the metal body already-provided with an electrodeposition
coating as a primer aﬁd the uncoated plastic parts or the
plastic parts optlonally only provided w1th a plastlc
primer are assembled and prov1ded with one -or more
further coat;ng layers in a. subsequent .common. coating
process. _ '

‘The drawback of the in-line process is the assembly
step inserted 1nto the coating process as an 1nterrupt1ve ‘

1ntermed1ate step which also involves the risk of

introducing dirt into the further coating process.
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el ectrically conductive nmetal parts are provided with
an el ectrodeposition coating, while all the coating

“K{%M?kQN%O to be applied subsequently are applied bgth
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e~ el ect rodeposi tion coated netal partsPaHESH§/015526
the plastic parts. The on-line process is ‘
parti cl-aflhy pechedrkdoas &t thbeanlVisepRaFad@ss f Mgy which

bqg& %%%g hglk agnstruction and 15 the coating.
process and —al PERY BAT bRdrReer phdnebat ianf Srwyusmeated
Basiagalilcy parky adegnat iﬂs@f@t;£f§é$é§%gﬁﬁg#i%non%¥

ant p I C

si mul t aneousl y heat de Or MRt | ON-T 63
mBFEFiLars HiEhsai phdsel¢ oprimer pare i xss e Nedriaftes redbody

eRofebineet gicasy SaCe o LEIBEL AUTGE, oL Uopd

in drying the electrode

stibstnghea cammbwdies: fsgepbbedsE rp®Rialg parts and

at Ieﬁstdone Elastic part (the conposition described
h&FEFRFOIGPPRL TR Hieatiiad wherplmatatoizg lqurdrigehe
cempet i RY1IPecSMEGESS) X ectrodeposi t.i.qon
coating the isaubst r at e?é/%?ezénatejg?%%l(%%ﬁé e%’orsolv é%ds with an
ef £BEFHadpRET 1 T ot ing agenile faldmiike culiSiiAtRyers

e crass-linHng the depasited
:ch%go%@%%%%éi%ﬁ%ﬁﬁ%ﬂﬁQﬁFQuﬁf?iﬁﬂﬂ%&?qWQHﬁﬁn§°3¢h@n _
et et T ooldposs 11 i0ih CRANHD fid A% s RR Rk he plastic
surfaces, (2) application and curing of at | east “onée

Fonal coating at |least on all the visible netal

and td : t .l east .ane.of _.the plastic .
par t s 15 V6 2001 T7T50 P SFo0T 10088 YeoTRERFREdpS 1t
thkeas & Hapapiadsts theubbagepatfe Shelsubsheakacthav Baq
the comasi tion described herein. Wen the% wil'l be

coat € D PIGE Sparts addrwshan spapessirbed coating

desprdrhed herein) nay be pretreated in a 5
conventi onal._manner, for exanple, by UV irradiation,
Basically only adequately heat-resistant and

simultaneously heat deformation-resistant plastics

materials are suitable for the particularly preferred on-

~ dline 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

surfaces, comprising the successive steps:

(1) electrodeposition coating the substrates,
removing non—deposited electrodeposition coating agent
from the substrate and theimally cross~iinking the -
deposited électrodeposition coating and thereby forming
an electrodeposition coating primer on the metal.
surfaces, '

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

plastic surfaces, at least one of the plastic parts
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flame treatnent or plasma treatnment or be coated with
~a conventional plastic priner known to the person
WO 208¥iddk@d in the art, in particular a COndughqﬁgzmﬁmqgﬁﬁ
providing the plastlc part with adequate el ectrical
ctrostatlcally assi sted

t 10 f
“‘%% 5 'V'Fbg Eé?b‘i?%e §9S aFesSuEEenBd Bt WHhh sRBSHERER

coa

h}aarﬁh@ tiEbec Faélﬂgbﬁsd@ggrmgdage%gfﬁt one plastic
part optlona rovided with astic primer are

asseffBEedthen Wh c%ﬁv@ﬁ@t@dathﬁaphestkcopmrts {bE the
I f
cBepeeRt$kh #égckfbéén%§9813gdﬂ% or%cgf% ?%?ﬁ%@hén a

screw ng, g a
5 Csubsntabnalamhcn@natedrngéﬁple regese PEEM HhPYoh 0
f% ven ion. At |least that (those) plastic part
| EB{% PeRE oniRleshe Ghertment p@%s)@w@oq:mmwwtum

céﬂﬁehﬁlﬁﬁéi'piﬁéﬁlc%&rﬂ& 0 LRkl SAE. B Q%N?ﬁ%kﬁg}gﬁ

acent netal parts Is (are) assenb e

l’ﬁa{?]tl@ a@t |J€i’haHJaJ§tl¢wlarIeat qnomma:mxpearpzslrﬁélﬁtpﬁcbﬁldln
whi ch in genera

- ol plagfie R IR AT ot cal | conduehvity
10 f@taslectxmﬂﬁaﬁib&ﬂlb4ﬁbéﬁbﬁéﬁQEﬁﬁﬁéﬂlfﬁfIt?ﬁ%Foreé%?%¥

resistant. to heat defornmation can be on

a%%rﬁj?%‘fri'lb]r?cbﬁ”é:tbeﬁh(el)mewl tmtm-ocess according to

t he n ected t.o
t he. Tﬁﬁ/?{mﬁeﬂrﬂ Sati ng process g? ’iaé;pt( SR B et
Omw-dnaﬂel}plpa@erssie«ﬂes\oru}b%d piboe)c Prdhr Ree Hhdddiry
after. conpl eti.on of the process according to the
n‘i%ent"iodh"‘?nﬁflf’r“ﬁls Ff@éim(?d%tké‘d“\ffbrﬁﬁ (demparsarheslgf¥led in

5 td Re-tyr aeesesdeste Bed ARk | LN o,
application of at Ieast one fUr't her ing‘layer,
-adhgg g pltgc Eorm §h@ (s tofatiche pioec esmtelB B0 the
D e ottt %%%3%%%2 ot ati cal | y- asei st ed
spr&r deasknghakt (ksoeepedientid atrl%qsﬁebﬁf'.aa%bstrate
wi%h?%%lcs%g&&gg Sggsgiig jgi%tsagdth and in. ti l
par 1cu ar
20 also in the same plane as the adjacent metal parts is
(are) assembled with the metal parts
Optlonally, further plastic parts that are still
missing from the body, if any, which in general w1ll
differ in comp031t10n from the at least oné plastic part
25 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 the further coatlng processmcfrﬁtep (2)
(compare the in- llne process described above) and/or be -
30 fitted on after.completlon of the process according to
the invention in finrshéd coated form (compare the off-
- line process descriped ébove)
In view of the application of at least one further

coatlng layer, taking place in step (2) of the process
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wdRbYRANe the conductive prinmer and netal can

t hat t'hey are not electrically insulated fromone 5
anot her; for exanple, a direct electric contact

ensured by direct contact or via electrical Fg%“’sm""ﬂ“ﬁm |
conductive connecting elenents, for exanple, netal
sEERFding prodbheeiamenhipncopresévaebpy ilver | ayer on

t tal, ts, the _sybstrates assenbled from .

st oPEe R kP ap a8 B ke 2T i 1h bt cprpagient

ofift hrepnecaisandcpdagtng ﬁ@rih@)iéﬁﬁ”ﬁééﬁﬁﬁﬁéﬁcgﬁéﬁdthat
e

in.an electrodeposition coating bath in t

c SN RSN aP RaRAEr e lAbRACRbLY hingelaioed skidh edné n

t by . 15,9Ui el ec 0sj ti.on coating agents

i n?loﬁggr'cgﬁgeﬁ%?@%g?’ V\gt &e%g%?igeg%%% Ty %%%%%\;t Brgeen

withie gondottiivecpnimat éndnmetodl ExamY &and®réd® 3P ddrect

ﬁggc ntt The_el echode %%Sijri:i on coating conpositions
VhECt cBhvERE i Bhafth Y FRA et Gannpclebad i ng

agesmsent s 20£KAOMRak91 & hemskil | &d-pgr son. The bi nder
basis of the anodic el ectrodeposition coating

- conpost?iBARIwES #e amhbserrmsivg |pribeanplasgeofon the
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apagi r osiition. . binders . are | yesters,
e%%gégrgéﬁébﬁé)s& én%’f%%%lscr%ﬁﬁeg'b %oﬁﬂ\ﬁkrm@é%}r Rarts
Mehdnae Ledst oneqbhentadigne: Gid sted h135 & WaldWrocess
average, nol ecul.ar mass (Mv of, for exanple,

300° ](g)&fﬁfb ta‘?uLnL"l'ée CHPBBGACTY FdR coaheghtin fagy  exanpl e,

COL & SERUUP U HORAER iy HHE O 30! 230048 B9 wanner
At least a part of the carboxyl groups |s--eovgrate
tenowartisoiheate rrapu pek iyl enb ity adhiez atdtan wi th bases.

These nder be self .cross-1inking or- _
Cross Eﬁﬁrﬁ% & 9‘ S et%hen%élélgerpﬁsé 08 9Bt RSN @%ﬁﬁ&ﬁ gdnclude
Re@fesretil on 00 meirioiale. @RI kol PdeRASikieN o
coatjng. agents known to the skilled person are use(il in
tFfeL 3D G et dr@thg fiag ©FapdeentliOotof 30 tite t@rvent.
2004/ % 0Q4/ 5 appl i cation of the

el ect ﬁgfj%%gserét%n %%?th%)%l ﬁ?/’éart}%% ctfiposltions may be
conventional anodic electrodeposition coating agents

known to the skilled person. The binder basis of the

anodic electrodeposition coating compositions may be

- chosen' at will. Examples of anodic electrodeposition

30

binders are polyesters, epoxy resin esters, (meth)acrylic
copolymer resins, Melanie oils or polybutadiene oils with
@ weight average molecular maés (Mw) of, for example,
300-10,000 and a carboxyl groub content, for example,
corresponding to an'acid.value of 35 to BOO.mg OH/g. At
least a part of the carboxyl groups is-ecemwerted to
carboxylate groups by neutralization with bases. These.‘
‘binders may be self cross-linking or crosé—linked with
separate cross-linking agents. |
Prefgrably conventional ‘cathodic electrodeposition
.coating .agents known to the skilled person'aré used in

the process according to the invenfion for the




Cat hodi c electrodepositidn coati ng conpositions
contain binders with cationic groups or groups which

wo 206¢@af)@ converted to cationic groups, for %?%5&1/015526
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basic groups. 5 Exanples include am no, anmmon

e.gu, %uaternaré ammoni um phosphonlun1and/or
BB GRF RN gPEUpRe Rﬂ??é@@ﬁEPééhia@ﬁlﬂgabasgclgyeups
catBonhefeice B n

o e o aab s IR CRY R PLESEEL:5hpi ippain
bipdaps with aatbﬂneqtgnnapsnentgabu@snghagﬁnbanlge
rganj ¢ _nopnocar boxylic acid such as

?%?ﬁ?%ggc q, C?gﬁ??%cagFﬁupﬁetﬁ%ﬁee§®mP%ﬁrcb§§F€ groups:
EReEples 86tUudEXANDhES HhnbASHE, resgns ahgcbhpsp with
primary, secondary and/ or tertiary am Ao groups
AFBPR 9B o Nk PPN L AN @nﬁhervamhéom1@m1gfoupexan@iéro@én—

ht aver age_ nol.ecul ar
R o Ere by RBr e =B of e 561 5~ 300°1 b 165 0bbs My be
pERaa@tesnotheLqmateﬁﬂffédaf@mnaﬂtn@&@FtQiéCéahv&rted to
resins an1noepox%%re3|ns am noepoxy resins wt
&' bohdd, CAMYHRD resnFsa hi thog p@@m’fy
e Gl Or SWNSEgAMN ORI YL BLHARE; & €51 NS, s@ﬁ; Nos rou
cont ai ni ng” pol ybut adi ene resins or i ed’ epo y

fogain-act :bolfﬁ‘mmmtex@,mmm:hmtsmhfqmmmm Jheseetic
r they, may be used

de | f-cross-1inking
a%/)vli(?'h knov@cro el?‘—i‘“??r(? N HPEhtaE S FRIRE i kR rrimary,

seo@i s afd /At e DSy |ain{b.‘ﬂd“% IR Sod Ped dq1ng to
ani nopl astic resins, bllocked 25 pol'yi socyanat es

N (RN (TG TR SEo t9xamadE A0 o RI@ twrkis/g .
I [Q | i nkij .
T%nv%/al Al ng grogips%goajg%"?l rsﬁn ran@g@t ﬁ}&%t]?wers 18

- Pyarnatiinoddl raerl) Q0D ANE:SeRAla & A5 |bindd P are

%%$n{ he electrodep03|t|on coating conpositions
IF gieht SRy ivfigrs, aminoepoxy

réﬁﬂﬁ#ﬂﬁiﬁﬂuﬂeﬂﬁ%ﬁdﬂ“ﬁdﬁyié Hﬁﬁ& &%?
pi gments include conventional 1'norgani aHQnggfﬂgE%lth
prdm;?aw Ofc Areues ;picgrieres 1 yandftbrarfd [dearins, sunhims group-
RIS SR S or W UL o Bl T i

carbon dioxide- —amine reaction products. These 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 resins, blocked
polyisocyanates,.cross —-linking agents with terminal
double bonds, polyepoxy compounds or cross- llnklng agents
contalnlng groups capable of transesterlflcatlon.

Apart from binders and any separatewcraas—llnkiné '

-agents, the electrodep051t10n coating comp031tlons may .

contain pigments, fillers and/or conventional coating

additives. Examples of su1table pigments include

-~ conventional inorganic and/or organic colored pigments

and/or fillers, such as carbon black, tltanlum dioxide,

iron oxide pigments, phthalocyanlne plgments,

.
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pi gnents, kaolin, talc or silicon dioxide. Exanples

idd ves include, in particular, wettin agent.s.,
wPood ﬁg;léﬁ b gggy%szo%fmssza

neutralizing agents, |eveling agents, cataly
corrosion inhibitors, anti-cratering agents,
arfiirReadege piggents, sebiéntstaEteotr sileposit dddkide.

C | akes place_in a onventi onal panner known to
el o 0 el S v, dnglR

10

15

20

25

30

thé's pérson, rell BETHEPRERE ofetting

v @ldeades hEQﬂE%QQzHQg5Q@thsAf186e1§ﬁ80§@éﬁ9§,oéaE£$X§ts,
el ectrodeposi tion coat|ng,_tﬁe 10 substrate Is cleaned

f FOMEREEEs 1ARAPAYREP ngblitchatierdiegosiermts, anti~foaming
elgehitederesiklhpa coating in a conventional manner

known to the skilled person, for exanple, by rinsing

wi t h. witectrIHepesafitéont heasihgt takesi slhekedhai oven

t r res,of , for exanple, up to 220C accordi ng 15

¢ SOBRERLEOH3 o nrnpaF EREVE o tBe bt blew peesamocan

oestemplie, caesabpokithen e%@fﬁ%&é’@?f&h | 9% CQ@B%%'VT :)'hfter

t he subsequent step (2) of the process accor
t HBPPAYEREROAL Bhe| ehectpodepesthibon comdtiingy ) ayey i S

a ' refe y ray_application, in

o e el B0 EPae e Pl PR BT ilienha put mon-
apepoeitednelatttedspos Diich |cddweing Silble dBivAntdhal
plastic surfaces on the, substrates thus obtained and

- ORTY BT oVREIEY TR tH Pakkkrd eresetamdapsicsianp ksoathiyng
| ayesieg when r@é@érSUffﬁéféi]flﬂsér ggié’ sQJBestfr%;ﬁﬁhefs baked at

coating layer is applied, t IS genéer ya
PP NP R wore . oHovieverexdniplies, yp efcerned d @ceeRiding

urt.her coati | ayer. _ Exanples of = |
E%‘%S"eg_ i ona: réﬁlt‘a!f%%%%s C%Tstﬁiﬁ:t P ¥r Bl T 28R & in
phrdeat ity afoddainiGHa¥SHREpSsitidy B ting. '

surfacer/top coat. 30 - prinmer surfacer/base
coat/ Fedh slibsequaps stemat (20| el tdeaprocess mexcording

Sy f@fée rirﬁi‘ék?ﬁ;t:ﬂchﬂt St RSP %%%- %%artt/h%lre%%at%%%t layer is
appliéd,'prefefabiy_by spray application,lin particular,
eledtro$tatically~assisted spray application, ét least to
al; the visible metal and plastic surfaces on the -
substrates thus obtained and only provided with a baked
electrodeposition éoating iayer on the metal surfaces.
-If only one further coating layer is applied, this
is generally a pigmented top coat. However, it is
preferred to apply more than one further coating layer.

Examplés of conventional multicoat constructions formed

from a plurality of coating layers ArEt s

- primérJSurfacer/top coat.

= primer surfacer/base coat/clear coat,

- base coat/clear coat,

- prime; surfacer substitute layer/base coat/clear

cocat.
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or primer surfacer substitute coatings are mainly used
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pasringrb:é tlwpmmemce)rwmﬂta mﬂn@mn@%ﬁﬂ%@%&@?mm

sically drying or by-oxi-dation or
P%We’x{f‘gﬁ%‘r‘ H:‘?% %Wa%}@ yﬁlqrg%y*é‘rhwréﬁla%tarma ner
_ surf;@p;ertsﬂegé)pb r)&,’ l%eyeé{:a el (sig s&l ing coats

these are genera cros IT'nki ng systens

- elgnicrodepr sl curaedh ttivey risd e (rri?sw N \egpiliied andier by
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coﬂ%e§%5d 5 |rrad|at|oxhiand/or by the action of

energy-r1c COAHnG [AFET G Rk ikPeR bR Hhey iRsizson
skadied i tid JBr EdNpONG RPN GBI edftphiPd

in step_ (.2) .of the process according to
QXﬁRﬁngﬁﬂ%%lﬁ?n(ﬁﬁﬂﬁrﬁyanﬂﬂﬂkyaﬂiquldanatﬂﬁg/dgnntt()

3 iQr to [ catlon of the
- PR T AR W SRanil Datgnts s
- didosdritrey drayepos@ier koaaipld edeagCor efitiag ctd&ttﬂiﬁ_; agents

% on-wet principle known to
may a single-component or multi-component - coatlng

agent; they may be physically drying or by oxidation or

be chemically crosslinkable. In 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
irradiation) and/or by the action of enérgy—rioh
;adiation, in particular ultraviolet radiation.

' If more than one coating layer is applied in step

{(2) of the process according to the inventipn, the

.coating-layers do not basically have to be cured

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



the person skilled in the art, wherein at |east two
coating layers are cured together. In particular, for
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in e
t he-case of base coat and clear coat, fol | oliGTUSARI015526
appl i cation of the base coat, optionally followed by ‘
a shampld] ash-did phasef thescleait eort ditaarRdied
angofigﬁgit ether wth the base coat. 5 The on-line
procese A ort PR 4 9hwdnhiben bagiel sweatsulesitianed 1y

assenhhwesi iny & rgd- ' fro tal _parts, .
and plastigﬁfarts mhigﬁﬂg%tHﬁgge agﬁ'n?ﬁgfﬁgﬁﬁgéﬁF@§ 1S
EﬂﬁPQﬁ¥§QﬂﬁﬂﬁLQQﬂ%ﬂIﬁ&gaﬂhﬁﬁtWﬁ¢hh¢hb bdefkoicrati.on to

be coathlcg_ v(\g'nt_tli%c Oer']at Sharm)ni ation of 10 the

visual inpression of the cS&CEPPEstPc thgd iRgeation

s tlaoes sukenapiesr aRcemBALUS iM% Ak%PeoRRIe WL £ron
t hese ositions. These are parts whose surface

co

a KE& LS @nfhPl@sitdicc Rrrtsuvhiphr esei beksedeohhose
NG 1WistR o -Gl [ ring.ther | asti¢s,
especi al ['y tho§2a§§%%%% 2983P?FP§§ %FSHSEEPE?Egl eg%

cferapéigasitgnbé coatedhanth theeldEROShbkABNSzation of
physi operties. suc stiffness, toughness and
S FRsRIchibre52ipRn6hcThy Gheter Phbstachond, mecal
MetlrdedcAs.i njection 20 nolding into a 50'C nold as
descri bed, above, or Method B, the Quick Quench
met hodNORFEBeAESBERbRATEBOVRY AbE0i g padat wDeh et hesed
by o 18- 82 a__heat| rate of 10C/ mn. The
peaéﬁggﬁfﬁéﬁgéltF%ggeeﬁﬁ%tﬁ%¥ﬁ$i%h?%?eﬁuﬁ AR RPRTRYCS
pdBnuot 26rftbeak. Ti fRckrpezes t 1181 (8OMBLLSBSHGR! hede with
chg%gﬁiiéation timg) is defined as the inflection
pornt - TR cCENF Y PR ELE U ke eipREastal ¢ arseipreeta bl nceose
behith @fe £iELLQTwPER hOCAL£h D6AL; Le gate of 4+
the-"pant is used to measure cavity pressure overs
t PRBARER | Fhe t Pempos i hopn 39 plywd ecalA proweof i€€) Osuch as

S%gfﬂ?e%,c L’Ec‘?‘u&@r?@sst haenc’f’ctreeggsile strength.

CCP. Done by one of two mefhods, 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

grystallization time) is 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_pressgre,gccurs when the part been completely
filled. and the piessure remains esséntially constant for

the initial portion of the packing phase of the molding

23



begins to nove forward at the start of injection
cycle. A peak pressure. occurs when the part been .

wo 200a0pbetely filled. and"the pressure remai BSrusagiiiorsse
t
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essentially constant for the initial portion of e

acking phase of the no|ding 23 WO 2004/ 104100
CEE%?US 4@%?55?%1n¢9%$%93/QPt@ﬁﬁ%ﬁ%ﬁ#ﬂ%ﬁxﬁ&hﬁ#&kage
octyst al | 0dce SHET PKRHS 2 0COM & ¢ sin at the

gate js fully crystal IEilzed, ggrai/égtlgleﬁ i{z@tfﬁgn of resin
CEYS ekl Ezrdi yorratsbbi anbiygh shriesdageirt hate acavity

1 ' .cavity .5 pressure i,s seen. The cavity

cAEE R TR Y Dot e T e ety
prés oird hies cane. tr angd teORsty il AGONAUS hs L to drop

convex shape is the inflection point and is defi neé]1
OURL tHd G+ eeZppoint @Y sthilah Adrs emuvs ftrarfs (ics) .
FOdH S Wash dpne | f t.i al_,scanni.ng . . .

cal orimetry (D%C(:)én%cgrﬁﬁ% %hﬁarp%és s%ﬁ"pll T&regﬁ&roé} PRt
anbtifodlafimeshgd elwasSrsiard paisad as  was. | n anot her

met t.he .sanpl.e was ted to 290C, quenched and

que S . WA -ei (Thdrs Werse amat oo @
diffidiehtile suadE dpeaiRendaeateq m)a 15 1of

200C/mn to the déigiar gd t enper at Sr ebgm et%%%d' = one
repAFEitdpre neithedmthel Isewpd eawatshatinpdyp ersatune

5

&
s the R8enEr amithe exorhermcurve generated wilh,

time, e Crys I"Zat’
quearpedatnde quesichiddeincalieuhiat adt r3geRONPayRal BY AR
Mol di Eg Met hod All _polyneric conpositions were
PISPE5ar &g pretagrhshifdFRYPe Yo snahwer hepteddat a rate
ofPbhefdares twsN:gEr : t | ingredients were
bl ended t oget her angé\é%%d‘ge%&?%&t:%e Jf%a%g b]glr]?el 1) of

crypeadkiratiapnerazephetrhato2iobigdl as- andet Rempsiraenaksin
rel 5 (of 10 barrels) and the

: i de-fed, | b
BT i B b RadRP R e ok P GERaZoF RebLton B,

thényrextepliensiba, hhhEs1mebhad 8h5:"pLeferLi %gewas
-exanpl es. Barrel tenperatures were -set. at E -

_then calculated.

Compounding and Molding Method

. All polymeric compositions were prepéred by

compounding in 30 mm Werner and Pfleiderer twin scfew
.extruder. All ingredients were blended together and

- .added to the rear (barrel.l) of thé extrudér except that

Nyglos and other minerals were side~fed into barrel 5 fof

- 10 barrels) and the plasticizer was added usiﬁé a liguid

injection pumpf, Any exceptiohs te.this method are noted
in the examplgs.‘ Barrel temperatures were seb at 280-
310°C regulting in melt temperatures 290?350°C depending
on the composition.and extruder rate and rpm of the
screw; | |

Resins we;e_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.




310C resulting in nelt tenperatures 290-350C dependi ng
30 on the conposition and extruder rate and rpm of the
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on a or 6 0z injection nolding machine. I\/lslT(iT"US2“‘“'“‘1"’52‘S

~tenperature were 280-300C, nold tenperatures were

110- 130@ tzne\ﬂzaEMsim&@mn@&meH&l%&@us@a thegq
ga%:b e&éﬁﬁ%edl ents are used, and they-are

def | oW YWarticul ate cal ci um car bonat e,

Super - Pfl@da;) -2Qrtavai hebl gafEoMh -

Technol ogi es, Inc. 5 New Yorﬁ %?gﬁé{’gﬁ Super
oRfdex® so@gﬁvalmmcﬁmmlwral \i'eclﬁlcﬁj?ogles Inc.,

a ' le fr DuPont de Nenours & Co., Inc.
W}Nl%m %g)t g{ﬁ A%E%&%%é& ‘gl ass fiber - PPG 3563

avai | abl e ¢t r| es Ri ttsburgh, PA
15272 USA. ﬂly%g]anox(r%laol B AR i &7,
f pomidebde Speni al.ty. Cbegbﬁal ae ﬁéﬁbﬁ&:@v\@ chY, 19p81,
g‘lmli % 5%&59/ égl 30/.320 (ol ar parts)

FoguPnSHe/ 2BPBhERBI / t erepht hal i ¢ acid/ 2, 6- 15
napthalen 1dkgarhpxyl Lcppgi h nzgi ¢
copol ymarg mel ti ng poi n]t??@BgféééB X{g%%%%f %Eﬁ%a'fgli:g
o%ﬁlﬁ?%‘éﬁlﬁévyB@ﬁysbueglmaxPA us&272asusanl d | ubri cant
avai | abl e_from ClLari ant Corg_ D- 65840 Sul zbach am
Taunns, C%F%’ﬁ?x 26 0/ ad (A -}QEQdaHW)BWaQﬁabEEeftbhecsba
Wb e 11 -S4 Z¢ L | als, Calgary,
ABE? Canada. H%nyt]lé%s 'r?ﬂﬁﬁ;go\c}"érplr ‘ag %ﬁpﬁd 2ty 9 p. m
| engt h wol-TRbtonb@ 50/ Hef30 A8 2 (Iﬁb_‘ﬁaf.lc}jg}d_aéé)al | abl e

PR PP A e 2 el os(1)

WG o st 10 eii¢éomc§;y1@talécq*&i/%iﬂmd§§’ﬁ9enzom acid
copolymer, melting point 334°C.

Licowax® PED521 - 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..

Nyqlos® 4 - average approximately 9 pm length
wollastonite fibers with no sizing availabie from Nyco

Minerals, Calgary, AB, Canada.

Nyglos® 4W 20544 - average approximately 10 pm
length sized wollastonlte fibers, available from Nyco

Minerals, Calgary, AB, Canada.

I o Y P,

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.

25



M nerals, Calgary, AB, Canada. _f. . Plasthall(r)
809. - polyethylene glycol 400 di-2- ethyl hexanoate. 30

wo 2089by#gr A - ethylene/n-butyl acrylate/glycj G
met hacryl ate (66.75/28/5.25 wt. % copolyn%?&bﬁ%ankQZG
index- 12 9g/10 mn. 25 WD 2004/ 104100

PCT/ US2B04¥0855D6~ Feyirnte M=bwt | arry¥etatglycidyl
j ryd.at 122/ 12 .9
ootk ehoLyCLonk 1B GE LS PR Ly e

g Jmint ani um di oxi de, a chloride 5 process
e Tice surface treated with alumna and an

rutile-t
organicRéﬁ%sTéﬁ%%ﬂE®v3¢Lébtétambnmsm¢bxbd@, afchloride
j « VD, Aqtalec - Jetfil(r), 57 avai |l abl e
s pda b M0 o B oo e Ho T3 FUShami 0] And
art her gaemnip | @sh s ted lces, 0 RS HahanRal £ 110 WM cign B e

rts b ight. Al conpositions containing PET al so
B Eﬁﬁ%ﬁFgon@ﬁwég-%eﬁwganox(r) 1010, and 0.5 wt. PED521
Exanpl g ]| J A e made using the standard
nethod;aig ng&%ééj%ggszéﬁeﬁYﬁ P18 i MP Rt P
Am@oripesi tErariewndl, QCPg0ane gisyen in Table 1. Table 1

10 Stagg C.star(r) 3934 LCP1 N |los(r)4WPl asthall(r) 809
. coplicthe fo@nplesy. 9lipcompesitdonkd. BmoGngs. BhbwR are

3:Q BlAbidRi95. Q15 E 82.0.15.0.3.0.121.3 F
'paso.o%ééééf'.§ 12514 Cpbeestribndoant3idifoort Taalae
conmaddnudi.iig withe sstagdapd@aidiad. -and 0.5 wt. $ PED521.

' Example 1

Compositions were made using the standard method.
I5 The CCP was determined using Method A. Compositions and

CCPs are given in Table 1.

Table 1
State | Crystar® 3934 | LCP1 | Nyglos® 4W [ Plasthall® §03 | CCP, °C
A 100.0 ‘ - . 127.9
‘ AB 97.0 .- 3.0 - 119.5
C 92.0 5.0 ) 3.0 114.4
D 95.0 5.0 | - {1222
E . 82.0 15.0 3.0 | 121.3
F 80.0 5.0 - 15.0 : 122.8
Example 2
20 Comppsitionslwere made using the standard method.-‘

The CCP was determined using Method A. 7Compositions and

- CCPs are given in Table 2.

R
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The CCP was det er ni nedusi ng Met hod A. Conpositions and
CCPs are given in Table 2. 26 WO 2004/ 104100

“mﬁgghyﬁ%@67015526 Table 2 State C star(r) 3934 LCP1 N-

-~ Conposi t S;gg GO

10

15

Plasthal | (r) 809 CCP, C A 87.0 0.8CT{Sg00d/085526

117.3 ‘B 87.0 1.0 9.0 3.0 115.5 C87.03.0 7.0 3.0
112.9 D 87.0 7.0 3.0 3.0 T £ 87.0 9.0 1.0 3.0
111. 4 HKREEPES-O00O00 1101 Exanple 3

Siale. HlyeRe® 4YVA Rinsihall 9180 GEP. °G
Each fillerstwas_present in the anoynt of 15 darts b
wei ght . [THe_ccP 86 del ¥hilned1@@i nd Met3dd A axcap
for statle€ d and’® whiicH-Uded ®8 hod B. 3wnpogi tiHHs
and CChsSrie ¢i87dh in| Pdblle 37.0Tablle 3 Shate| 112.9
Crystar (r)P 3934 87@P1 H 111G Pl @t halll (r)3.809 (Cheo & | A
77.0 5.0_& ass_f87der 3. @.0109. 31.0B8 71. 0 B.® Nyddgiia
1250 3.¢_F12. 0 8z077. (0 0.0 |CaCo® 3.0 10% g D|7{id71 5} 0
RCL4 3.0 118.1 E 77.0 5.0 talc 3.0 I16.°3~F 77.0 570
Nyl os(r)4 3.0 110.8 10 Exanple 4 Conpositions were
“made using the standard méEBagle Bhe pol yner
conmposthi : i . el t erat ure af
264 2550 P05 LEFER TRoES e NP cbno BN drthea.
tEashofi30ens was, predabd/ hackherassuie of B pMRS by .

. il e of 19,1 nmmi sec. Physical property
?@% ‘?lﬁg . \/vazl‘s‘%oﬁglD D r RN dnein® Matthay Ayetersrpt
Tﬁ@r_states C and D which used Method B. Compositions and

q

=

CCPs are given in Table 3.

‘Table 3
State | Crystar® 3934 [ L.CP1 Filler Plasthali® 809 | CCP, °C
A 770 50 | giass fiber 30 1093
B 77.0 5.0 | Nyad® 1250 3.0 112.0
c 77.0 5.0 CaCo, 30 105.7
D 77.0 50 RCL4 3.0 118.1
E 77.0 5.0 talc 3.0 . 1186.3
F 77.0 5.0 | Nyigos® 4 3.0 110.8
Example 4

Compositions were made using the sténdard method.
The polymer compositions were molded with a melt
temperature of 284-286°C, a mold temperature of 109-100°C,
a cycle time 6f 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.ISQ methods. The
freeze times shown are compafative times with a
commercial PET‘injection molding resin, Rynite® 530 BK503
(available from E. I. DuPont de Nemours & Co., Inc.,
_Wilmington, QE 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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freeze tinmes shown are conparative tines with a
comercial PET injection nolding resin, Rynite(r) 530

WO 208KEQ30 20 (available fromE. 1. DuPont de NewRibSiifissc

1o

15

Co.,. Inc., WImngton, DE 19898 USA), which contalns

30 wei-ght . percent %I ass fibers. and a crystallization
WA HAT| REI G@eY™8TS08i BRFsBur cB BRGitive number

P I 8 ne._27.\WD 2004/ 104100 .
BT s0sthrets 2hbrotebl i rar La por,hbre Rvaide®
BO,Awpddiet bvaeguthee nuRBeeatagibhabst BRef FREELAG G TR
was | onger than Rynite(r) .530, while a negative
Wagmsdoritedi thersRyhetefe&Ang Homposdad oslorrey . ddn ts

nite(r) .530. ositions and.results 5 are shown
ﬁ@%fggﬁﬁ"é‘-&? %BfgnE'StateABQDEFG C star(r)

3934 81.2 61.2 71.2 71. 274332 @5.2 56.2 LCP1 5551

110 Pol mer B 15 5 5 1515 Pol nmerA A lr anox(r)
o a - 1.0 n

1010[ 03 03 0= 3 05 S Oy 50735 PERS 55505
0.5 PT5 0.5 0.5 N TOg(T)4W 205441515 B b ek $slis
Pl asI@mEdrbBled 0T 33 TH B 7 TEIv e 7Rt eg Teg P
72. 28518 BT T 53259200 5 BoLo retdire tronoe?
ati ofRoy¥edB 9 27 7 10 §2 35 <45r= tTegsit ?ui'l e 4Pa
5. 8 [Polymeda 67 4752 47 G7 3T @4 3 3§ Frexurat—Strpa—th,-
VPa lgbhot& 1610102 103 1083 7698 T 837| oid $704% gt oPPes,
GPa [pebfa@. B0 4" 82 415 418653 65 P05 [ 4.5 '[085 | 0ect©
TI MENy§iese #2854 -0 51015 - 357545 E&Si‘ﬂp‘ - 1715 | 15,
OO bR \g0gCOMt T T 110 SOy aF (771 Syt 3Pt hpttt)
10 g9 and CCPI Were fade by nett—xiig uéﬁ—ﬁg— n
SCr @WensRECRIMIET, MPaaTd | IO Saworeos] 5191556 (M BN e
togetrbﬁt?groﬁd”aﬁo,{'@galr OGUIbHENtE Alqg $NpMBE 3=t ¢
5. Thvensid Modungd, GPE 5.8 13.65]4.62 1452467344339
. [Flexural Stréngth, MPa 130 | 766 | 102 | 103 | 106 | 76.6 | 73.7 |
Flexural Modulus, GPa 564 13.80 1 4.82 1 475 [ 4.84 | 3.72 | 365
A'prdx. Freeze Time,sec | 2 3 10 ]05] 0 |-151]-35

‘ Example 5
Compositions containing Crystar® 3934, Plasthall®
809 and LCP1 were made by melt mixing using a twin screw

extruder, 'and t‘hese compositions (“States”) together with

 their constituents are shown in Table 5. - The CCP and CHL

{at 110°C) of these states were measured, and the results
are also shown in Table 5. ‘Thes‘e.'show that a combiﬁation
of an LCP and a plasticizer is very effective in
nucleating and accelerating the crysta'lliz.ati'oh of the

Crystar® 3934. h 2
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(at 110C)' of these states were neasured, and the
results are also shown in Table 5. These -show that a

gﬁp' ion 15 of an LCP and-a plasticizer is very, -
w, e(%[‘{lf({?e in nucl eating and accel erating theI’CTIUSZUU«‘J'OIY*26
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crystallization of the OCrystar(r) 3934. 28 WD

20041104100 PCT/ US200110155261efable 5 State C star(r)
3934 LCP1 Plasthall(r) 809 CCP, C CHL, WIE né }09.9
131 Statk. 8 It SarcRe39. 0LEPD |1 asfﬂali@@@m TR - O Gl mi
1241 2.98mn D 9510 5. 0§{124.52- 2ommm—E£-9p6 :*2_
128. 845. P8m nppF 97.]10 3. 0 JIZ2Z2. 0 1. 68m I‘I131?509 V) 176 min

117. 9BO. P8ni nge.41 98 {0 £gUJT. U 123 2 2[435 g8 328Min

1.9 1e1. B 1. /e n_J 9%pU (5. 0 1.0 119 61244-.16“?“ n Z%Bmln

96.10 ©. 0] 3.0 951, 9 1. 22§ L[ 94.0 3.7 @4&5&14”8“2 28min
0.d8nEn | M 92880 5.0 3.0 113. 6 Uroom ] 19a3%- 0B
114, 1F 0] 67mi97.0 0 94.0 3.0 5. 0 59 U . Boipn P ay@aﬁ.{m
5.0_560 108. 195® 40mn Exanpl e & Prodiici47@a ot a0.98min
stgellfipliast i @8.0subst|rat@e: [A T3 i00M X 5 {E3.26M pl askbme

panel! e freM t he |caposi tion.of St ht®@iB* [ 0T 1.77min
Ex 4 949 ck [usitg | doublied ST dedl AeRes| Ve 1.8Ain
ont cm9-060 cin gathell of Badywor k su@ell 1 n sushina

mafnee_tlhat 98 comoB.®dlies wele f or fred4.8Bf or €0.b&hing
adhedbd | t he 980ast i ¢s Sgankl waS.0r ovi Hed3wt tjh a d.@5min
cohduttitve - pfifer (fwd-Cohponeldt® pri neri10ddnduct d.68ninR
82012 £ dom DIPEnt Per Bt mhnce 6@at i ngb 1Ga0H [& Coo.55fin
P . 90.0 5.0 5.0 1 1o8.1° 0.40min

Example 6

Pfoduction of a steel/plastics substrate: A 13 cm x
13 cm plastics panel made from the composition of State B
-of Example 4 was stuck using double-sided adhesifé fape
onto a 30 cm x 60 cm panel of bodywork steel in such a
manner that two common edges were formed. Before bging
adhered, the plastics panel was provided with a
conductive primer (two component primer, conductive, R
82913 from DuPont Performance Coatings GmbH & Co. KG
Wuppertal Germany) to a dry film thlckness of 15 um.

Preparation of a cathodic electrodeposition coatlng
bath: Arcathodic electrodeposition coating bath with a
solids content of 18 wt. percent was prepared by mixing
‘4356 g of an aqueous cathodic electrodeposition binder
dispersion (Herberts AQUA EC 2000, R 39660 from DuPont
Performance Coatlngs GmbH & Co. KG, Wuppertal) w1th 1408
g of a cathodlc electrodep051tlon pigment paste (Herberts
AQUA EC 2000, R 39661 from DuPont Performance Coatlngs
GmbH & Co. KG, Wuppertal) and dllutlon w1th 5236 g of

deionized water
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VprertaI, Germany) to a dry filmthickness-of 15 pm
Preparation of a cathodic el ectrodepo-sition coating

wo 2008 keo A cat hodi c el ectrodeposi tion coatlngPEahﬁa%hkpb%;

15 solids content of 18 wt. percent was prepare
n1X|n% 4356 g of an aqueous_cat hodic electrodep03|t|on
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(égB? ag@G fgﬁn1DuPo t Performance Coatings GrbH &
KES ePE5P) 2GRATAE PEt FBnERRRPLS 28608t AR
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65&%%%@ ﬂ@cﬁltdr%ffdx%\tﬂaé‘%@asar@ﬁ%@gw; éiwo'

- conponent pol yur et.hane. cl ear coat
Wuppegmtal) and, after 10 min flashlng off at 80°C, was

.coated to a dry film thlckness of 35 pm with a two-

component polyurethane clear coat (2K-Clear R 40491 from

~DuPont'Performance Coatings GmbH & Co. KG, Wuppertal)

and, after35 min flashing off at 236C, was baked for 20
min at 135°C (object eeﬁperature). All the spray
coatings were apbiied in each case with the .
steel/plastics substiate-in a vertical position. All
flashing-off, drylng and baklng operatlons were performed
in the horlzontal position. R

Evaluation simply with the naked eye revealed—
v1rtually no visible differences in appearance (gloss,
roughness) between the coated plasthS and steel
surfaces. U51ng a BYK Wavescan instrument [for the optical

surface characterlzatlon of palnted surfaces the “Wave

.. 'Scan"” (Byk—Gardner GmbH D-82538 Geretsrled Germany) can

.30,




DuPont Performance Coati ngs GbH & Co. KG Wippertal)
and, after 5 mn flashing off at 23C, was baked for 20

- mn at 135C (object tenperature). Al the spray 25,
woggly
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1%Y9 were applied in each case with the PCT/US2004/015526
steel/plastics substrate in a vertical position. A
f bashiseg- ofrhe WﬁiﬂanQcaﬁdigaghngrgﬁﬁéaﬂa@fsﬁn&@éf, simulates
performed in the horizontal position. Evaluation
sthel yigkeh eMeluakéaregé suvéatedsBOovimesal ]y moshort-
vi.sipl [,Lf erepges_in arance 0SS rqughness
e een the ToartararaubrosPafartr e Soprl i meE Ty
asBYRavéyeshahei ther uaboe[ for the ephteal stes1fageface was
cgara%éeriz tion of painted surfaces the "Wave Scan”
( Byk- GRFanBRO% bR e DeBossbetkr epaf pddsutEraanghtetmed on

380t M0,2004¢ 40410Rq PETL SPO61) 015526 be used.  The

Wave Scan is an orange peel neter, sinulates the

vi sual evaluation 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/ 1JS26047015526 CLAIMS 1. A
conposition, conprising, (a) at |east 35 weight

percent of -a 5 semicrystalline isotropic polyester

‘Wth a nelting point of about 100C or higher;

(b).about 0.1 to about 40 wei ght percent of a liquid
crystalline polyner 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
nmel ting point of
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saidAquuid crystalline polyner is about 150C or
hi gher; (c) 0.0 to about 60 wei ght percent of a solid

wo 200@id4igoul ate material; and 15 (d) about O. 2.5&{@&8&201}:%6
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wei ght percent of a plasticizer for said isotrop
pol yester; wherein the weight percentages of (a) and
(c) are based on the weight of total conposition, and

- the wei ght percentages oELﬁghSand (d) are based on

the weight of (a) 20 in nposition. 2. The

conpasi t s.secited in cl.aiim1l wherein said
isot?dpf%q%b ﬁgi%%f£hagogp§§PﬁWﬁb poi nt of about 200

or ‘noie. (). athd eeeAPASi Wedghas gatddmed i claim 1l or 2
25 wherein said.isotropic polyester consists
SEISTMsHalligre 1s95&apitnPed vesitiare wifthom oved tdmanmad nt
o 2RARPRIRLI 6r RELHeri sophthalic acid and

2, 6- napht hal ene dicar%oxylic acid, and repeat units
deri ved ) ombond- O 1r &peabbutHAOCHR) @Y, percent of a

- cycl ohexanedi net hanol , CH2CH20Q) MCH2CH2COH, 30
léﬁél%%ﬁ%éﬂ@éﬂfcﬁf%ﬁmﬁﬁ%ﬁzmpmgﬁ&tn i @& an
lbﬂb@gG@”@fhigh@rlﬂhaﬂWéSc@ﬂda&§§§9§lgiz%t£§%4poﬂﬁg éf

.4 The

is an average of about 7 to about 4
sgdfpdsrtirernisgs PPéYEEEAT T noany foseidf ishe ropiec pdilygster

o 618 EplaP o088 ARl SP4F pea™a ¥Bine or
stddephtipdbateystpdlyné lpoBypeepylse@Bout 150°C or higher;

t erepht hal at.e), pol 1, 4-butyl ene terephthal ate), or
pol y(1, 9&ybohe§9lé?%ﬁfh??eﬂ@lgéﬁeﬁﬁﬁﬁﬁﬂﬁtQf.aSSoihé

pggﬁpgghgtgnm§§eg§ghgegn&n any one of the 5 preceding

-clainms wherein said plasticizer is about 3.0 to about
10 wei ghitl) pabeunt Oo? bai @bosbt i6pweiphtypsteentb6ofThe

‘. AN} I.ted | / f th di
PLTATRE GRbr Eh ST FPAGFPRI ScPORMSSERE formila

- R COZRe Q8RR twbewel gheasbr Bdnt 8 gBY¥A6ECEPY hnandcfaghe

R2 is
-based on the weight of total composition, and the weight

percentages'of (b) and (d) are based on the weight of (a)
in said composition.

2. The composition as recited in claim 1 wherein

~said isotropic polyestér has a melting point of 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 6ne“or*ﬁbre of
HO (CHz).0H, 1,4-cyclohexanedimethanol, HO (CH,CH;0)uCH,CH,0H,
and'_Ho(CH2CB2CHZCH20)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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10 al kyl ene optionally substituted with one or nore
ether groups and containing 2 to 30 carbon atoms. 7.

‘Vggﬁné§HE03|tlon as recited in any one of the

prec 4 clains wherein said liquid crystal I1"(’1’17éUS?~004/015526
polymer _is about 1.0 to about 10 wei ght percent of '

sapdly $®t1ﬁ3§b&rﬁa terepoityesitate) ,8.pollia 16 3RSt 1QAAS
ec:lt%}glll any one qf the precedln cl al ms wherein

sa ]p?a%t)l r¢ RO It &t Lenies Tasephthaiietaboutor

SQp&@ygft44EyI6Hny¥afﬁa (?fgﬂa té%%@%%%’&ghn 20 9.

he conposition as recited in any one of
pr ecedi hg Blaaigmradditticonald yerdmed dngng mleyrmr tthie

{ RECTORTD o VTl G st ek Lecppeuti 4.0 to

clabon® Yherdight 2ererid G EH10Nalsc8LBHA
carboxylic anhydr%ﬁ% 11. Thelbon€83|tﬁgﬁ §g§§%§%583

in cl ai 9 Fhs&EPPsiddion Benarsicinald gnoepyi snepofy the

'sajﬁg%gﬁf¥§3§¥?%ﬁ§ug e%ﬁ%épgééq%F@@ﬁ%&?§5§g1é53a ﬁnﬁg§mUIa
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et ne. 13. .The ition as recited in any one of
hag'yki’ eé’cee&prifgwgla&ﬁ SR tREEE: WohBI PYeceRpRPEes esher

eRROLp S HHROLRA Qhnk 881 B. £33 1
PCT/ US20017015526 n14§ The cgﬁsgéggﬁénggéﬂge0|ted in

any oné’-ofTIEh@OEP@éeﬁﬂ-ng elairesiwkichncanyabns bésshe

o e s BBe P b oot 31grafne RPEteL I e bolymer

appea&ﬂmﬁelpartoasbbﬁﬁlEedwb&gﬁkabﬁkéénﬂhbﬁhsah& isotropic
q?eé%er-

8. The compdsition as recited in any one of the
preceding claims wherein said solid particulate métérial
is about 5 to about 50 weight percent of said toﬁal
composition. | |

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
said functional group is epoxy or carboxylic -anhydride.

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

12. The ;omposiﬁion as recited im-claim 11 wherein
said polymeri¢ toughening aéent bomprises repeat -units
derived from an epoxy containiﬁg {(meth)acrylate and-
ethylene.

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

compound or resin.
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17. The appearance part as recited in claim215 which
is coated. 10 18. The appearance part as recited in

wo 208R¥4fepe of clains 15-1.7 which is an autogeﬁ&&ﬁ@?@ﬂ%m;
c
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panel , appliance part, power tool housing, electronrc
cabi net or housing, exterior or interior panel for a
vehi ¢fe, THecerEPPoetipht @Fi bepahell Lbramybanedpfigbhe
Kt Hpe n . phone ui_pnment

i e eu It
mepplt hetfonmati on of a shaped part froman isotropic
‘polygste%];l conprising, cooling a, conposition froma

t enper at UF e*BRoTEARCHePRT hgCPBPHL S 6RI2Bh& aFempesi Edpnc ot
cheliyester to _a tenperature below said nelting point,
wherei n said conposition conprises: (a) at |east 35,

wei ght - pEheerppedrancenparysaal Feakteédoinopliaim 15 which

: RO ith a melting point of about, 100C or
lﬁiéﬁgiégé%a?b)about 0.1 to about 40 wei ght percent of

a | 179ui Theryspedtamnees podyoess Wesetr 88| 14 N81 88N 51 fhich
.at  least 5QC higher than a cold crystallization point
13£Co3%8Y- i sotropi ¢ pol yester, or if said isQtrogc

pol yes! 8fne Na%, tall] ' int, said

mel ting po? nt o%}:o%%?%%i%g%/?q% df%:%%‘?&]al I?n%ﬁ%oﬁﬁre?fi- S
chibbus 1500 ovhivilghies ;an ()t @ndt 1ve abody HO &R} 0hppliance

rcent of sq] i.d articul ate material; and (d )
p‘%ﬁ%'ut RPvEL gt"a?g‘o&io i g#te‘b‘é‘?%ﬁ GRoEney) a5t henstrg,

edi0fr 5ot bt SIOIHORi o RUNVESIRSr B4 MA 2004/ d94P0¢ i ve

, PCT/ US26(414 15526 wherein the weight percentages of
TN Ranelarfe has dridliney vislght twfe t otal telephones

i+ti.0on, h i ght. Jpercentages of.(b) an
0153; a&eﬁdbn%ge@%}%ni%ngc ﬁ?“%w&fn? %%e i?arg%?%llélg’n oL
clzompdsi tion. 5 20. The process as recited:in cla§n119

wherej n sai d ' .
-19. A process for the formation of a shaped part

from an isotropic polyester, comprising, cooling a

gom@osition-from a temperature ébove'a melting point of
said. isotropic polyester to _a temperature below said '
melting point, wherein said composition comprises:

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

. (b) about 0.1 to_about 40 weight peréent of a
liguid crystalline polymer whose melting point is at
least 50°C higher than a cold crystallization point of
said isotropic polyester, or if said isotropic polvester
has no cold crystallization point, said melfing point of
said liquid crystalline polymer is about 150°C or higher;

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

(d) abéut 0.2 to about 15 weiéht percent of a

plasticizer for said isotropic polyester;
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isotrOpic pol yester has a nelting point of about 200
nore. 21. The process as recited in claim19 or 20
sai d isotropic polyester consists essentially

“Kggsreln
’é’ﬁ’e“gt 10 units derived from one or nor ePGF/US2004/015526
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terephthalic acid, isophthalic acid and
2, 6- naphishaliene ha @@ﬁgﬂtybbeceﬁgggesaaﬁ [&Peahalptf Sare

?{lved fromone or nore of

@%P&h@%&né’&lﬁéﬁhaﬁototﬂ@( cpmpmq;@wc&ﬁmhandelght
) e|n
T'%?S%?‘%?@%%zoéé%%'z%'i SR bar S tarthe ge it e (o
zlmssandavemagelt@bnabout 7 to about 40. 22. The

processg,a ecited in any one of clains 19- 21 wherein
said i8¢ gélcpﬁ8F§8§t@? Fecpbrg( e hglaie 19 wherein said

t esephbpabape) yepeby (i r h e
pol y(1, % bu?ylgﬁe tere%ﬁtﬁaﬁg¥g§?§dé§%%€y%€,%95 Q 26%L or
CVPSﬁexyldlnethylene terepht hal ate). 23. The process

as recpjedp cl al wherein said

pl ast i %itlzerhlgs a ?5 ‘9% Jf%c tlll(fﬁz"i‘/aé‘i‘ gt Percertherein

obaddi soE0oPDEI pobxaésyte@f easonsﬁétgﬂessm&ﬂwsosf Aepeat
reci ed in, an ne of clains 19- 23 wherein Ssaid

| FgbTg ?'EIJSY% Jﬁ%m PR rfeF m%r%bbﬁjtteﬂf@hﬁfcahbbmclm )
c te
Vet el LEM e S b 'Mrég?&_l‘f%lpeﬂey%s aﬁs) x27411c ac1d

process as recited In any-e
vired ef epel dusit$ dlepairtdd ufadne ored @3y @doﬁeS c&bmai(c%s QoH,

O sai d total osi tion.
o, P A A TR, So G300 Srbhiie ame 25
&Mmﬂz@ﬂatﬁscw«:ﬂﬁmaﬂmﬁwWﬂeq_-eﬁug)h% %91 i%%gg r of
cont aining one or nore types of functional groups 5

0} 1 3 H0 BCHVSSEW (F15528 427 anfhe Arsoees avesage
rggngggLﬂry(ﬂ1|égdg% wherein said functional group is

epoxy. 28 e process ‘as recited in claim27 wherein
said %?ol Wimlprdam@wm @A iGORPR 28 L¥PeAkims 19-

It er.l
%ﬂ. %ereln sald isotropic polyester is poly(ethylene
terephthalate), poly (1, 3-propylene terephthalate), '

ppoly(1,4~butylene terephthalate), or poly(1l, 4~

cylohexyldimethylene teréphthalate).
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.

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 pefcent of Said isotropic polyester.

25. The process as recited in any~ene--ef claims 19-
24 wherein said solid particulate material is about 5 to
about' 50 weight percent of said total composition.

26. The process as recited in any one of claims 19-

- 25 additiona}ly comprising a polymeric toughening agent

containing one or more types of Ffunctional groups.
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5 froman epoxy containing (neth)acrylate and
et hyl ene. 29. The process as recited in any one of

WO 2064 R 19- 28 wherein said conposition contai @SS _
t/aﬁ_ﬂgS ppm free netal cation. 10 36 bRYRR 2065552

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 leés than 25 ppm

free metal cation.
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