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®¥cing agents, liquid crystalline pol VHafUS24Hg15523
a toughening agent is useful for making parts '
requiring a snooth surface, for instance for 10
aut onoti ve body panels and appliance parts such as
handl es and housi ngs. TECHNI CAL BACKGROUND One of the
chal l enges in replacing netal parts with 15 plastics
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coated (painted) to have a gl ossy snooth appearance.

This, often coupled with the need for certain
m ni mum | evel s of Fitduglfedsheanid/vemthieat resi stance,

has presented a 20 challenge, especially in.usin
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been tried in such applications, and have been
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are tougher than ther noset yners. :
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envj.ronnent al st.resses are needed, -i nproved.
nﬁﬂﬁ&%ﬁTQWégmﬁwéQ%ﬁ1l needed. For instance, a
particularly challenging type of 30 part is an

aut onoti ve body panel, such as fenders, hoods,
doors, lift-up tai EG&tidd A @IND ank caps,
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(smooth) surfaces, and/or whose surfaces can be coated

(painted) to have a glossy smooth appearance. This,
often coupled with the need for certain minimum levels of
toughness and/or heat resistance, has presented a
challenge, especially in using polymers and other
ingredients-that are relatively inexpensive.
Thermoplastics of various types have been tried in such
applications, and have been‘successfully used in some
instances, and have the advantage of being reusable (for
example scrap) and often are tougher than thermoset
polymers. However in uses where high resistance to two
or more environmental stresées are needed, .improved.
coﬁpositions are étill needed.

B For instance, a particularly challenging type of
part is an automotive body panel, such as fenders, hoods,
doors, lift-up tailgates, trunk lids, tank caps, bumpers,
protecﬁive moldihgs, side panels, body sills, mirror

housings, handles, spoilers, gas tank flap coveré, and



hub caps. These parts nust be precisely nolded to
cl ose dinensional tolerances so they will fit
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enough to resist nmechanical /i npact damage,
must have a very 5 snooth surface so (usually) when
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parts painted in two differént processes nay
as gpf fménptesrnéBeaparesompsovaepding hake avemniwithout
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extrene rature_resistance, but often require
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cars, trucks, snownpbiles, ctonstruction ve
ad@QU$pgenflvehtctestsu@hths uehiateoas pemsbpbpneress,
exte gpgearance for exanple with respect
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parts for the observer ould not differ, or should

Paxi§fRALIBREY 51 bYel i FoReNt hBresasees meanl beur f aces
diPFiufel PP¥se THLS 8PP 56Sneed to have a minimum level

of stlffness and fatigue resistance to stresses that are
repeatedly encountered in normal use. '

Other appearance parts may not reguire Ehié extreme
témperéture resistance,lbut'often require the oﬁher
attributes mentioned zbove. |

More particularly for automotive vehicles fpassenger
cars, trﬁcks, snowmobiles; construction vehicle,'férm
equipment vehicle (such as a tractor or cdmbine),.etc.]
external appearance, for example with reSpeaﬁ to color
tone, gloss and/or short-wave and long-wave strﬁcture,
the surfaces of the coated plastic parts for the cbserver
should not differ, or should differ only slightly from
the coated metal surfaces of a car body. This applies,
in particular, to plastic parts, such as fenders,

bonnets, boot lids, doors or body sills which are



in particular, to plastic parts,' such as fenders,
bonnets, boot lids, doors or body sills which are 2
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al so in the same pl ane as adj acent nmetal parts,
S|nce VIS di fferences. are. |cul ri striki
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and _plastic parts in a mxed construction: 1. The
ReERbPXAohn BsNEhe Bifual réipForersesiare wrihiaherly

bet al @ @@gé( and the plastic parts are coated 10
separlateIE/ and then assenbl ed. The drawback of the

of f - ITM@rmeslshreel d5f fsustepipprbatlyes o d acke of
Vi s har np |zatjfon of the ,coated netal and plastj
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20 coating lines. 2. The nmethod known as the in-line
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the uncoated plastic parts or the plastic parts
Gprishard e oryd gpbys ded wrﬁaee@} ast | be@S: pin nevse e

ded h f
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|ng ayer Sequen
puOpRSS:d Tthe @lmweckl@ial h@orhﬁai:isf@n PFOEESSadcsnd her
é§§§¥¥ﬂgtlon, for example, owing to the virtually .
seamless proximity of the coated parts and/or arrangeﬁent
of the coated parts in one plane.

A further drawback is the necessity of operating two
coatlng 11nes

2. The method known as the in-line process in which
the metal body alreedy provided with an electrodeposition
coeting as a primer and theruneoated-plastic parts or the
plastic parts optionally ohly'provided-Witﬁ a plastic
prlmer are assembled and provided with one or more
further coatlng layers in a subsequent common coatlng
process. ‘ '

The drawback of the in-line ﬁrocegs'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.

3. The method known es the on-line process, in which
the uncoated body parts made of metal and the uncoated

plastic parts or the plastic parts optionally. only
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further coating process. 3. The nmethod known as

on-line process, in which the uncoated body parts
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plastic parts optional only WO 2004/ 104099
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I i 10_The on-line ocess IS
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pakogdy base shell construction and the coating process

and_al | ows_an undi sturbed coating_ sequence.
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he drylng of the electrodeposition coating. Plastic

'SeHB?Pg made of previously available fiber- 20
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limanptacésgprsince high temperatures are used in the
drying of the electrodeposition coating.
Plastic parts made of previously evailable fiber-

reinforced'thermoplastics, for example, are at best

. conditionally suitable, since the coated surfaces do not

have an adequate high visual harmonization with the
coated metal surfaces and in particular, are not up to
the high standards required by car manufacturers.

U.S. Patent 5, 865,655 describes compositions
containing thermoplastics such as polyalkylene.
terephthalates and fillers such as wollastonite having
specified particles size ranges which can”have “Class A”
surfaces. Specific compositions also containing LCPs,
and/or plasticizers, and/or teughening agents are not
disclosed.

U.5. Patent 6,221,962 describes compositions
containihg an LCP, a toughening agent with reactive

functional groups, and a thermoplastic. The presence of
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cont ai ni ng t hernopl astics such as polyal kyl ene.
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ranges

SUMMARY OF THE INVENTION
In a first aspect, there is providedla composition, comprising,

(a) at least about 40 weight percent of one or
more isotropic polyester (IPE) w1th a melting p01nt {(MP)
of about 100°C or more; ,

(b) about 0.5 to about 20 weight percent of.a
liquid crystalline polymer (LCP) whose melting-point is
at least 50°C higher than a cold crystallization point
(CCP) of said isetiopic polyester, or if eaid isotropic
polyester has no cold c:ystallizatioﬁ point said melting
point of said iiquid crystalline polymer is 150°C or
higher; o ) _

(¢c) about 1.0 to about 35 weight-perceet of a
reinforcing agent with an average aspect ratio of about
2.0 or more, and whose average longest dimension is 20 um

or less; and



nore i sotropi c polyester (IPE) with a nelting point
(MP) of about 100C or nore; (b) about 0.5 to about

ight percent of a liquid crystalline Fooon
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hi gher; (c) about 1.0 to about 35 weight percent of a

grOMEENEERETATealeRt: Wit d—rﬁ%ﬁé@%@ Bepeestenti o of

b
i e redn” P B eril B IRELBHE 208, BERARTH 5
totRCT b@S&G.Mla@;&éale(rﬂjs dboitha d:cmp:bsﬂtlaﬂ wei ght

percent of a polyneric toughening agent which
coAfiagnseranet feRact gridups rﬂe%ldtlr@ﬁél@@d he spr@cess for

the' ?n% (2RIG ;R efSter Wﬂ)ﬁ‘%&%ﬁh a'é §, by weight

ase onthe |ngr ens‘inthe
Cor‘r'pOS(Iat)I amn. lemsa sze:mxtd Hspesighit r;séﬁ:exst ps Dvodedoa
rqocess fqr the manufacture of a conposjtion,

mo @oﬁﬁrotgloﬁéc PR) V&S Y ast Hbaut™erot ied griper CERL f

abRRE 10h°chBEexbs@tropi ¢ polyester with a nelting point
(MP) of about 100C or nore; (b) about 0.5 to about
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said liquid crystalline polymer is 150°C or higher;
(c) about 1.0 to about 35 weight percent of a
reinforcing agent with an average aspect ratio of about

2.0 or more, and whose average longest dimension is about

20 pm or less; and
{d) about 3 to about 30 weight percent of a
polymeric toughening agent which contains functional
.groups reactive with said isotropic polyester:
wherein all percents by weight are based on the
total of z2ll ingredients in said composition;
and wherein said composition additionally comprises
at least one or more active ingredients and optionally
one or more inactive ingredients;' |
comprising:
(a’) in a first mixing step mixing materials
comprising said isotropic polyester and said polymeric
toughening agent te form an intermediate composition; and

then



reinforcing agent with an average aspect ratio of
about 2.0 or nore, and whose average | ongest

di mension is about 20 mor less; and (d) about 3 to
about 30 wei ght percent of a polyneric toughening

agent whi-gh ;contral RS i IQNA e o RURS: AL td MG W th
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conprising.said.internediate conppsition, and said
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initially mxed in said first mxing step, or one or
trpsike SNOEICY 1dihs ety U hdiaty wteipsle ] rpm fawn d

r.e.4_s i ' earance . .part .
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abloaer.t h aspect, there is provided an autonobile,

truck, snowmobile, construction vehicle, or farm
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“a process for coating substrates assenbl ed from
lemsttalonpaptls sarid @art,easitionsl pilalst ireetpr tandriglestic

vVi.si bl e netal .andgplehstic :
surfaces, comprising the sbccessive steps of:

(1) electrodeposition coating the substrates,
removing non-deposited electrodeposition cocating agent
from the substrate and thermally cross-linking the
deposited electrodeposition coating and thereby forming
an electrodeposition coating primer on the metal
surfaces; and

(2) application and curing of at least one
additionél coating at least on all the visible metal and
plastic surfaces;

provided that at least some of the plastic parts
make up the wvisible plastic surfaces of the substrate,
and at least some of the plastic parts have a composition
which comprises:

(a} at least about 40 weight percent of at least
one isotropic polyester with a melting point of about
100°C or more;

(b) about 0.5 to about 20 weight percent of a
liguid crystalline polymer having a melting point that is

6a



surfaces, conprising the successive steps of: (1)

el ectrodeposition coating the substrates, renoving
- non-deposited el ectrodeposition coating agent from

the substrate and thermally cross-Ilinking the

atdqaa%ltt ed-el peLredepasht koBoteatirygtand ithereRY point of
formng an el éctrodeposition coafting prinmer on the
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whi ¢h contai ns ncctt i‘'on grou s rea i ve W
cda%atigopiub iaest erssarrdreri fadrh npetrClerdsrty aved gahi

le%g% %%%F%fggg;gapart, with visible metal and plastic
surfaces, comprising, electrodeposition coating the
substrates, removing non-deposited electrodeposition
coating agent from the substrate and thermally cross-
linking the deposited electrodeposition coating and
thereby forming an electrodeposition coating primer on
the metal surfaces;

and provided that at least some of the plastic parts
make up the wvisible plastic surfaces of the substrate,
and at least some of the plastic parts have a composition
which comprises:

(a) at least about 40 weight percent of at least
one isotropic polyester with a melting pecint of about
100°C or more;

(b) about 0.5 to about 20 weight percent of a
liquid crystalline polymer having a melting point that is
at least 50°C higher than a cold crystallization point of

said isotropic polyester, or if said isotropic polyester

6b



total of all ingredients in the conposition. In a
sixth aspect, there is provided a process for
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1e2RQUton 2 A AQf iRDLR-1ANG, WHDSE; BMET A0 ONABSE plastic
dimension is 20 pm or less; and (d) about 3 to about

s13¢ agsisghtcqpendeningofape 1 ipwd tyimer i and oughiend ngt agfenteast
O\’é'hi cohtc%ntai n qurJEctOi on ll. roups_r ective ith,said .
NS STRETE ol YEEtr Wi Bl T PerCeme by i ghtscic
sw@fadeased on the
| provided that at least some of the plastic parts
make up the visible plastic surfaces of the substrate,
and at least some of the plastic parts have a composition
which comprises:

{a) at least about 40 weilght percent of at least
one isotropic polyester with a melting point of about
100°C or more;

(b} about 0.5 to about 20 weight percent of a
liquid crystalline polymer having a melting point that is
at least 50°C higher than a cold crystallization point of
said isctropic polyester, or if said isotropic polyester
has no cold crystallization point said melting point of
said liquid crystalline pelymer is 150°C or higher;

{c) about 1.0 to about 35 weight percent of a

reinforcing agent with an average aspect ratio of about

2.0 or more, and whose average longest dimension is 20 pm

or less; and
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total of all ingredients in the conposition. In a

sevent h aspect, there is provided a process for

coating substrates assenbled fromnetal parts and at

| east one plastic part, with visible netal and

pl asti{d) sbpfiic8s;tcc@mnitsidty vagipdhitc gbé ormemndofusi ng

of at |east. one coati |.east on. all _the visible
POLYRERE Cab A pNEBLrE ST ades T T b T HEETSE L PRAL
grofa?geregct:meepu@%tﬂ G LiSsotmde dpd N Vi st bl e

astic surfaces of the substrate, and at |east sone
of whRgephastlc ppaaen travey a«*ecmﬁfosam ormsefii eh the

cotATBE! 893" 1f8) oAl Jaast ARGW AGuel ght percent of at

one~l C pol'yester W F'ting point
of Iabaut e1300€ @rsm@ HHr e boty &:&vi@e@b@@ﬁaa
percent of a gquid crystalline polyne

Subﬁéw*ﬁ@SaWﬁéFh ﬁ&epcﬁ%t%éth%rdlaﬁg |‘”e<as*fh%01@;rﬁpeﬁér as

dertRan apeekd crystallization point of said isotropic
polyester, or if said isotropic polyester has no

colld aryénahlbﬁ@ﬁahw;ﬂﬁaﬂesiﬂ(prmwidm@ povehiole

manfEFEABAN °0°F0 RbUT 5o SRNGH Ter CorkoBpRdes the

prokeikkf asChagiagentzpdtd, an average aspect ratio of
about 2.0 or nore, ,and whose avg%gge | ongest

di ReRsieRcAshepeh df PedLOCHTEF 605 dP%bout 3 to

fora@@étm§9uﬂ§é9ﬂ£epgﬁc%ﬁé abode EQM§B§1ﬁﬁ$&P9ﬂE@t@ﬂn said
nt ,whi ch ontalgig uncti gnal oups reactive with
t

comg«%at;ggt pEFLELIpBR EPTRFHETET e%‘; CRHE sOpynore
actf@égﬁhgﬁéélgﬂ§§daﬂa bhe i ohghaly Anald - ﬁéﬁ%d%?%&ﬁl%@

he conposition. In an eighth  aspect,
1ngp¢@vedéd,coamgdlssubstrates whi ch are coated
accorq ?9 Lo tglrs%o%giiﬂgsstep mixing materials
compr151ng said 1sotrop1c polyester and said polymerlc
toughening agent to form an intermediate composition; and
then . .

(b).in one or more subéequent-mixing stePs'mixiﬁg
materials comprising said intérmediate.compositiony and
said one or more actlve ingredients; and

prov1ded that each of said one or more 1nact1ve
ingredients are initially mixed in szid first mixing
step, or one or more of said subsequént mixing steps.

" The compositions described above

may also be coated in a process for coating substrates
assembled from metal parts and at least one'plastic part,
with visiblé metal and plaétié composition‘(above)
surfaces, comprising the successive steps of:

(1) electrodeposition coating the substrates,
removing non—depbsited.electfodeposition coating agent

from the substrate and thermally cross-lanking the

6d



defined above. In a ninth aspect, there is provided a
vehi cl e manufactured according to a nmethod which
conprises the process as defined above. Disclosed
herein is a process for the for the manufacture of
t he above conposition, wherein said conposition
derfAidd onal d ¥ COIPEL S8E1 15 Egg%tin%n%n%{ ﬂng%tbeftcgfﬁl%ng
ingredients and optionally one or nore inacti‘ve
an jelgraidi e, s Tongn | sbagingapriimea fonr stharimdyag st ep
sﬁ%?xugg materials conprising said isotropic polyester
o5 d pol yneric toughening agent to form an
| nt @ nedipt fcLoMPRShhb 0fnr#AE JeheR (1@agtn_oq{ge or
nore subsequent m xing steps mxing materials
adddgripniash ep3ainy | 2t eteRdtabe composint iadd;, antkfesaitd v
on r; re. jve | edients; and provi ded that -
alle’aﬁ?o H.g;a‘?ldsa%%iee orfle?r%;eap a ﬁia\%l‘}l FredicSits are
initially mixed in said first mixing step, or one or
~nore of said subsequent m xing steps. The
conposi tions descri bed above may al so be coated in a
process for coating substrates assenbled from netal
parts and at | east one plastic part, wth visible
nmetal and plastic conposition (above) surfaces,
conprising the successive steps of: (1)
el ectrodeposition coating the substrates, renoving
non- deposi ted el ectrodeposition coating agent from
the substrate and thermally cross-11riking the' 6d
deposited el ectrodeposition coating and thereby
form ng an el ectrodeposition coating priner on the
metal surfaces, (2) application and curing of at
| east one
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addi tional coating at |east on sone or all,
preferably all, of the visible netal and plastic
surfaces. 6e WD 2004/ 104099 PCT/ US2604/0 15 5 23

WOThHHEe400 steps may al so be carried out independesfslimisszs

of one another. DETAILS OF THE I NVENTION 5 Herein

certain terns are used, and sone of themare defined
bel oWih &34 stiwnd esises tmay ea s f heesi raeansc@ut er

subst r,a%e tfurfgces which are directly visually
HECEEBIE Y P T i TR SVisible to an observer,

for exanple, without 10 the aid of special technical

or visual aids. By a "liquid crystalline polyner" is-
meant a pol yner DRHAILS QniSHE r BPVENTHEN t est ed

usi n v T sf_aor._an reasonabl e yariatio

t her g%%%%%%gaﬁ%e%e?%g@]? éﬁ?ghtan ,998e 37 them are
défiioted odiesweby i ncl uded by reference. Useful 15

LCPs |jncl ude polyesters, poly(ester-anides), and
pol y (et TR 6 YEIFEr ke Pretereed Porps o@u‘%@t et st rate
St da ORI o tdats bse@l ) @1@&;@9&@@ Lpide in

pol ymer main chain are aromatic (excep Tor e
pamkingtar cubsibbucte e esteergeoupsdr dxdmpBd devithout

: whi ch , t 20 t t. B
R R e S L e

i sot rmpic vihiegui®sd ek 4yl L hes TEH1 st v feserdbedy po1ymer
above. LCPs and jsotropic polyners.are nutually
6 JoI AEIEPREC WRRteRteq PEsing earffOR test or any

t [ is _|S opi.c and i [
CNERAN M Pl S st ERlE R I dtent
4nitss I edtirh gioupsreldhubnd PSedelyy idEdmtdece. Useful

esters, poly(ester-am des) and pol y(ester- -
I%?lé%e‘é')&%el SHESoie B ?‘FI%WI‘()EFI“%‘]&@ okt i ng

poly(ester-imides). One preferred form of polymer- is

- “all aromatic”, that is all of the groups in the polymer

main chain are aromatic (except for the linking groups
such as ester groups}, but. side groups which are not
aromatic may be present. |

By “isotropic” herein is meant a polymer which is
isotropic when tested by the TOT test, described abo%e.
LCPs and isotropic polymers are mutually exclusive
species. | | -

By an “IPE” is meant a condensation polymer which is-
isotropic and in which more than 50 percent of the groups
connecting repeat units are ester-groups.* Thus IPEs may
include polyesters, poly(ester-amides) and poly(ester-
imides), so long at mere than half of the connecting
groups are ester groups. Preferably at least 70% of the
connecting groups are esters, more preferably at least
90% of the connecting groups are éster, and especially
preferably essentially all of the connecting groups afe

esters. The proportion of ester connecting groups can be
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30 groups are ester groups. Preferably at |east 70%
of the connecting groups are esters, nore preferably
| east 90% of the connecting groups are ester, B and

t
wo 20§4§1F?é%39a| ly preferably essentially all of tREE/US2004/015523

connecting groups are esters. The proportion of
ester connecting groups can be 7 WO 2004/ 104099 :
eSBEUS2062/ 9155030 dRpraRiBAtienabyi Fie approxpmaunss

of Dot bee PB! @5 @MDYNL Ske Of LADREAEr S used to meke the

| PE. Unless otherw se noted, nelting points are
neadduteds byhaSTMAethodd D344BTingi pgiatheatingenatieed

I N lting points are taken as the .
vy ths T S Th0s Pl el e her bl S B EF o Ro By o hm
Melbendipsinbeaire [fapdheast PAB ﬁﬁ@iﬁ@&tbﬁgtﬂgiﬁélk§ng

s

present the nelting point of the polymer is taken
endHENETBhedd i re HeeapRreAgon pbhat 1 rekchpatf or IECRsye

i i nt efrab 10, a h . of fusion of
ey AL OLEEI o o L SEhVoDBRe 100 dentsRh SN0
thepebgnat hits wsleemod @dtlaw ehdgkepar o f ctige Shaesinge

measur b ogéical nicr0300£%_at 700X magni fication
POYiLtHy g’”g’ﬁ%%%r Anatysis BIUEhEIFEskPtThgPFAEgES LS B8s
a K&heuwbateudhon 3&@&9{9614&9553'W?h%&‘j’cfé&é&dwﬂ? that

nunber average) |ength and w d of the particles.
me fipngdpettt. ratio is the ratio of the |ongest

di ' article .divided by the shortest-
G ERELO0 SindpAld Lo feq hYEEhe Mol LEFUORE E8 ors
medsurmasoy esbitycali i ngs ¢hey aver agex wfqhengthe bynt he
average wdth of the particles as_determ ned by
US| CAIPRT LY GHDpYS i ypestht pareitins impwen hay
cahBVRAdO KRN SIS ARRGALE IRLL 091 50L LR 4 NERD! Eukbke
fibrids, S, platy

particl.es, fibers, I bri . and

averarqe ol ezngids Byd a1 Q0P of stiheaptriai o sie deher abpedt

ra Sbffgléﬁghratio of the longest dimension of a particle-
divided by the shortest dimension of the particlell The
average aspect ratio is measured by dividin§ the‘aﬁerage

length by the average width of the particles as

. determined by optical microséopy. ‘Types of particles

which may have the requisite aspect ratios include
needle-like particles, fibers, fibiids, fibrils, and
platy particles. ‘ | .

By a “CCP" is meant a value determinéd as follows.
The “pure” (no other ingredients in the composition -
except ‘small amounts of materiéls such as an aﬁﬁioxidaﬁt
which may be needed to stabilize the IPE in the imjection
molding process and/or a lubricant needed for improving
mold release) IPE is injection molded into a 1.59 mm
{;/16") thick plaque using a mold whose temperature is
50°C. An appropriate sized sample (for the instrument)
from the plague is placed in a Differential Scanning

Calorimeter and heated from ambient temperature
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The "pure"” (no other ingredients in the conposition
except small anounts of materials such as an
anti oxi dant which may be needed to stabilize the | PE

WO 2ov4tit@9d nj ection ol ding process and/ or a | pdf 6801015523

needed for inproving 30 nold release) IPE is .
injection nolded into a 1.59 nm (1/16") thick plaque

Ursbigp el et el P8 8 Fenpertatauraties of5500°CAin.  The peak
from

ropriate sized sanple (for, the instrunent
PR e ot T oh D et G 1t S Ay while it
iGals i deetieda g heatadd r I t effper r
%2004/111{3%0,99a Pm/luszoo41r%1é§ég]2%@(%%r oxi mat%%; 5P %CCP
it @eug el pmoleoymta L e peak exoftitdin dditderihd memting

; LZaf | of ,t PE_whi{e it i ei ng .heat ed
Eﬁgxﬁgagélég?tqﬁ§ijj§fEﬁ#?%%#¥?%¥frﬁ?%}§§§19a9I¥§?e is
dwoteomyisteal |Hyz athieon Oexiatih e e Owd e TBRIHIMY 1R sample
.pokﬁinf the IPE. Alternatively, the CCP can be
TetdHmihdf 1hpc Ry PERTERQUghch DHfetResd tshéhothdhe

rRARy o fruldsy el f%é%ih?%ﬂcﬂ%h&%a@%if%&ﬁng the

above the nelting point of the materi

mMaheadiadt diny theolDShg petre bynedmmiEing nitt HetBSG paty yeetone

| iLt..into a,dry/aceton or liquid nitrogen
B A, et Hp I e e i e cae-
by weiyghtaldr @echased somyt he: tgitalaref haaldg ipgrned enfis1 of
abgsthe conposi tion" is neant that these percent are

SR B AR 0Bl thfo GRS itd)on”( B)s, meent dmdt( dhese

t u het, J [ t,in the
B hmosl T on g PRETICd Ty bekn FRE WWrn e (©
anguiddi eresesitt phgspeainyt .otfreaf drajdeyithe smeltdsRGit in the

i nt .of. the IPE is about 150C or hi gher, nore -

c%?%?@?%&ﬁy‘about 200C or higher, especially

oref avablipoabeds 200K oS (AU 2Vl .
preferably about 248% or hﬁgher. PonesFérs ﬁﬁﬁﬁ?

Thard o @Chpter Brefesedly ithe melfrdogpspiarte oforiel IIPE
is about 150°C or higher, more preferably about 200°C or
ﬁigherf especially preferably about 220°C or higher, and"
very preferably about 240°C or higher. Polyesters (which
have mostl§ or all ester linking groups) afé nermally
derived from 6ne or more dicarboxylic acids and one or
more diols. In one preferred type of IPE the
dicarboxylic acids comprise one or more of‘terephthalic
acid, isophthalic acid and 2,6—naphthalane dicarboxylic‘r
acid, and the diol component comprises one or more of
HO(CHz),0H (I), 1,4-cyclohexanedimethanol, ‘
HO (CH,CH,0) nCH2CH,0H  (II), and |
HO(CHZCH2CH2CH2C))zCHgCHgCHgCHQOH (IIT), wherein n is an

iﬁteger of 2 to 10, m on average is 1 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,
respectively may vary and hence since m and z are-

averages, they z do not have to be integers. Other



10

15

20

25 .

30

derived fromone or nore dicarboxylic acids and one
or nore diols. In one preferred type of |PE the
di car boxylic acids conprise one or nore of

WO 20044p8ht hal i ¢ 25 acid, isophthalic acid anBCTﬂBmmﬂmﬁsm

2, 6= napht hal ene dicarboxyllc acid, and the diol
conponent conpri ses one or nnre of CH2)OH (1),

diagi %W%Weéqw%d}o rapEHpErFebaci.c

R B P 501 ¢ ng%%f ST T el dhe

Ye to A i SAMETTRG6; A &bPUT b bout
exafga Notethlg{ldl(ll) a}ﬁ{jk(lll )%beamxct)%?%@of

avaclolrﬁibkﬁwd%rqnh SRIARGHE /m St 1z 9532315 RetivelGedey Yary

and z 0
e L NEGE SR 7 81 G SuESABen o leN. &0 1)
2, BCHAEQOQ#kD&ﬁ5&BlsMkundS whi ch nay be used to form
the, | PE j ncl ude sebacic nd adi c aC|ds Clher

di 1% 3 nd e é’xﬂi I35 {fjd} t a

pol?ym%ﬁzﬂﬂc(r? PR eldraxan phemddpr Oﬁ?é‘edléé(ﬁ%ﬁpifc
rom Seppic, S. A, 75321 Paris, Cedex 07, 5 France}

aCl&hcﬂﬁﬂ@ﬁwmlanAr amm;plreefct&rrlécawey@cér Hsmi éleitens
"dicarboxylic acid” in th
whidlp et UsdB b hucH £ pcl SRE0RNAG SrSeet feant -
slmmz_ﬁmycanb@xy‘ldl@l'amsi ndaed fa AicNYosidW esimple
derivative such as a diester 10 which may ‘be. used in
de iy 1 S dnATsA Lz é&hl&h L% usl i1 a4 IRebymert grlon

prdc%é?ﬁ gl Wi npl e derivative thereof
whi can e us I n a poI yrrerl zation process to

f orm £prﬁm5fa$:t ere fBpenid i KRN efrerhete [REsy { eichytene

et Eéﬁ ter hﬁ% P%;%
Jéxﬁﬁoéﬁ a téﬁ%%%& %B§ -ﬁerephthalate}
Pml,y (pbi4, @%t&dkﬁ!@ﬁe@f@p&éf@ﬁ@léﬁﬂn (PR} y
(ethyl ene 2, 6- napthoate), poly(1
poly(ethylene "2, 6~ napthoate)_ poly(l 4~
cylohexyldimethylene terephthalate) (PCT), a
thermoplastic elastomeric polyester having poly(1 4~
butylene terephthalate) and
poly(tetramethyleneethe:)glycbl blocks (available as

Hytrel® from E. I. DuPont de Nemours & Co., Inc.,

Wilmington, DE 19898 USA) and copolymers of any of these

polymers with ahy of the above mentioned d%ols an@/qr
dicarboxylic écids. If more than one IPE (witﬁfthe.

proper meiting points) are present, the total of such
polymers in the composition is taken as component (a).

Preferably the composition contains at ieéé%ﬂégout 50

_weight percent component (a). If a blend of 2 or more

IPEs is used, it is preferred that the IPE “fraction” of
the polymer has at least one melting point which is 150°C
or more (depending on mixing conditions, if two or more

IP¥s are used, transesterification may take place).
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cyl ohexyl di met hyl ene terephthalate) (PCT), a

t hernopl astic el astoneric pol yester having poly(1l,4

20 butyl ene terephthal ate). and -
WO pohygoet r amet hyl eneet her) gl ycol bl ocks (avai b@Ebtsoeso15523

Hytrel(r).fronmE. |I. DuPont de Nenmours & Co., Inc., —

W I m ngton, DE 19898 USA) and copol yners of any of

t hes € ompalnemer s{ ol ftihearxpimffdﬂteimjam@mntﬂmem diwalrge

- _and/ qr dic cids. If nore than one |PE
BHATE i i GB T G oty e R A 2-5
droh@r@fnﬁii@ AN iFbddte TAMASiHd QN isd aken
as conponent (a). Preferably the, corrp05|t| on

%@ﬂcaiaislmtpneef@éxabdbfombw gt mpErcentOCorgomest as
Q. /REs..is used,
tgl%)e r@e%t the I%lg% pfnﬂq cllioensl' %Creﬁsesﬁolﬁ}“r?erh%t sagd

&ﬁedthﬂmbmwuﬁdﬁﬁdasa$[HmdﬂsﬂMﬁﬁﬂbSéSiHﬂEéaSHslﬂNThe
(dependi ng on m xing conditions, if two or nore |PEs
aﬁﬁé%@ﬁﬂlﬁ&ﬁ;é@ﬂ@ﬂ#ﬁ%ﬁﬁomw t?&mlcaté)esm.o more
WO 2004/.104099 PCTIUSZOO47b15523 Conponent (.c)

Br& Yn@% lﬁ’ﬁ’soén lﬁ?@rfad’éﬂé’sﬁbﬁfeﬂ%ﬁm@f @fbout 10

by b
p%lor et pr%e%e [%n% %bout a*(glrl)fnrrugﬂr g%terr?c?e elggﬁle% ﬁ ly
el ¥ Akttt 1@ ;ﬁpro@f ngxteentﬂm A8 ¢ aéaout

aspect ratio of the particles increases, e heat

o.Seqrbelrowordecr easgs rand wtliddnasmd rn_czf%eﬁea:.heThe
aver age maxi mum di nension i s about 20 pmor |ess,

proTie. clme fhervablay l@bxgﬁstlﬁimemsilcessqf \edroy tpriefle nablor

"RoRge i 0 RRTHSHETOY 1€ Tnduierd o prDl Horde shosgtios

o efidedid srabauty He %d?ﬁkﬁ&:efﬂ)fmﬁtrf’raﬁf}er&ﬁ{é‘r leas dhar
10% of them.éoartl cl es have a | ongest di nensi on of

dipsas irge dihe m@@@fQﬁﬂQPQNQQQﬂﬁﬂﬂ%ﬁIaﬁﬁiqgﬁﬂﬁﬂ?%
Sﬁ@fa(ge tg}r%%ﬁ:kfn%téso%s %rft%r{ﬁ%%d@y bﬁxec%rgofﬁ%q.e size

wth an rati os
of the reinforcing agent is towards the small end of the

range.
-Useful specific reinforcing agents for component (c)

include wollastonite, mica, talc, aramid fibers, fibrils:
or fibrids, carbon fibers, pgtassium titanate whiskers,

. boron nitride whiskers, alﬁminum.borate whiskers, '
magnesium sulfate whiskers and calcium carboﬁate
whiskeré. Preferred reinforcing-fillers are
wollastonite, ﬁica, talc; potassium titanate whiskers,
bofoﬁ nitride whiskers and aluminum borate whiskers, and
especially preferred reinforcing agenté”aré“ﬁollésfonife,
talc and potassium titanate whiskers. BAll of these
specific rginforcing agents should have the appropriate
dimensions as outlined above. These reinforcing agents

" may be coated with adhesion promoters or cother materials
which are commonly used to coat reihforcing agents used

in thermoplastics.
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15 di nensions of the reinforcing agent, as
appropriate Surface snmoothness is often inproved is

article size of the reinforcing agent is
Wozooyb%gsf 9 ad

%s the small end of the range. Usef ulI'CEE%wﬁWléSB
rei'nforcing agents for conponent (c) 20 include '
wol | astonite,, mca, talc, aramd fibers, fibrils or

fi brederabdpbdie it st FEMRTG ha e Whi EKeris
abcR@r 8N R LHAR WY Skl g ?Je%e‘ﬂﬂncp@r@}{ C%@gg na{tc'lon,

magnesi um sul fate whiskers and cal ci um
mongh ipgiediesabRive fadranudd T dionfadr mengh"u Iﬂe&r@arﬁr.e 2Benerally
spe IIastt%nl Ormca tiralc. otassiumdtitanate

8% 5E o it qr&l Gl d Ht Jrf%um bor at e

compblss_k&b& tard s tasTRG alHey deipfRyiadd Qi O NGin many
agents are- vollastonite, talc and potassi um

Cast‘aﬁt &H&t BORti 186K s(Som Ibedfo‘“’t)hé@é]spéblqﬁ%r&@ﬂormd}g
som%Q%Je% %%u%qujf%lfc%e%%la%%r q_p)rulgqlt g 30 di nensi ons as

out | |ne abov sé reinforci'ng agents nmay be
coane*delPt H cadipesicort p(ﬂoOlerelysmr wHderimadterd al s

t .are _co nly us rei nforcing agents
comf3q L1 PR PRar O H5 106 MEE LaB GOA 0 FOuD Pk OLe
met04/ @ult@biezicﬁ efﬁfxa@}éénﬂl% awtdégcfl%éﬁ O£,

i's about 3 to about 30 wei ght percent of

PatengscangBd Oldn. 3 e O3defeldBlyt dtbock, G140
a, ¥Bi 9?& Pgr %%%t 82@9”%) 3hlgy 379Peaking the My e o) o)q

ref nf'of ci'hg i'n ‘Thé’5 "donpdsi t1’on t
4,158} fif7ey, t4|;&5®orm}58,| ti, a6 1idl7I0, b, T, s/, apa_@xs 9du

bel Il be d d,
1,185 B0, AR e BA2 e e d A28, 082,
4, 2BGO€E@ne@t 26B), ]9@?351)’ deysedsin g4 @ﬁ) 4%%“3‘115'%30@0%3

ng as the nelting point reduirénedt 1§ 10 met. '
4, 4$Ew588lre4l;@2§,, XTdr, dx&ipl,86%r é cﬁﬁcrﬁi?@ed 4,684,912,

1,7591296% 2,995,953, 3,935,914, 40t 9% 4 LA
4,778,927, 4, 816 555 4,849,499, 4,851,496, 4,851,497,
4,857,626, 4,864,013, 4,868,278, 4,882,410, 4,923,947,
4,999,416, 5,015,721, 5,015,722, 5,025,082, 5,086,158,
5,102,935, 5,110,896, and 5,143,956, and European Patent
Application 356;226. In many ipstanges_it is preferied
that the LCP used have a relatively high melting point,
preferably above about 250°C, more pxeferabiy above about
300°C, even more preferably above about 325°C, and even
more preferably above about 350°C. The melting point of
the LCP should not be so high however sé that the
temperature needed for forming and melt procéssing the
composition wiil cause significant degradation of the IPE
used. By significant degradation in this instance is
meant sufficiént degradation to cause the composition to
be unsuited for the intended use.

The composition contains about 0.5 to about 20

welght percent of the LCP, preferably about 1.0 to about
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4,075, 262, 4,083, 829, 4,118,372, 4,122,070,
4,130, 545, 4,153,779, 4,159, 365, 4,161, 470,
4,169, 933, 4,184,996, 4,189,549, 4,219, 461,

WO 0023®09943, 4, 232, 144, 4,245, 082, 15 4, 256, 6MT/U82004/015523

4,269,965, 4,272,625, 4,370,466, 4,383, 105,
4,447,592, 4,522,974, 4,617,369, 4,664,972, ,
1, WBE4IT] PercenT7 AP Mox ey PTEEREAbd y72®ou4 2. 0 to about

£ YRofSr 38 Shonghyl 18 Bl P B snn: o

4864 013 rah,s868, 2881 48824 10wt el 3 Y ,st2F fness is

4,999, 416, 5,015, 721, 5,015,722, 5,025,082,

gl sps, ussaldy, F35Post £6.9896 Loty A 986 N%ind

U QRQAN JPRLENRI cAPPITC 201 1336 s%%@rﬂs‘lr@i been found

instances it is preferred that the LCP used have a

el tataveel (i thitgle meilittiing peiimts ofr @f arablyy dbdv@@s are
ut 250C nor.e f |y ut_ 25 30 C, .even

Wrﬁ)?le a&))roefeerekfﬁ y “ g\%éz‘l%aal%ut %%%8 ST &7¢h &S QC £hie

Hirgpfar abhley rablevecaein 353 C.chEha.oml tglem@rlimul}ﬁ m{e lower

t he LCP should not be so hi h_however so that the

REgETL (e Meeded ¥ Sor fitn§eand If8 Pt ReqsHpd that

1 §narkP 91%!&§1%d@4§ |t AR SSnQY TdrCanl (40T adald AL the

of the I PE used. By significant degradation in
ddﬁqustahﬁim$y|©f ﬂé&anNMﬂﬁuﬁuﬂn (ﬂﬂ%ﬁﬂﬁﬂd(ﬁ@ta351mllar
_cause .the co be unsuited for the
q?WPQﬁﬁﬁicﬁképQ$ﬁ> GS|t|on contains about 0.5 to

aboutr20 cmgm@ﬂhcpeﬁﬁﬁwﬁedﬂhgiaaén@P(c@&@kﬁkﬁhiyaab@yha
1.0 to about 12 WO 2004/ 104099 PCT/ US2447015523 15
RAHEIRT pdnddmallahdvisite i effecd@ssodissuton fes @ :

r a
ARy TN IRRERE Bou o Aot RPN, ARk panay
GmEG%Mewhibh haacetaseteduseality funthoohal groups. which

nlflgg affeﬁégﬂg %U%%{fﬁﬁﬁiap ear%f PR gg?%oxyl

éﬁﬂtﬁ o@@}lntg&&fpsa Qe 1of t&@%%@r@cﬁ&%ﬂala%;tdﬂe
tenperature of -t he heat sag test, the -

usually can react with carboxyl and/or hydroxyl groups.
Examples of such functional groups include epoxy,
carboxylic anhydride, hydroxyl (alcohol), carboxyl,
isocyanato, and primary or secondary amino. Preferred
funcfiqnal groups‘are epoxy and carboxylic-anhydxide, and
epOoXy is especiélly preferred " Such functionai groups
are usually “attached” to the polymerlc toughening agent
by grafting small molecules onto an already existing
polymer or by copolymerizing a monomer contalnlng the
desired functional group when the polymériéméougher‘
moleéules are made by copolymerization. As an example of
grafting, maleic anhydride may be grafted onto a
hydrocarbon rubber using free radical grafting _
techniques. The resulting grafted polymer has carboxylic
anhydride and/or carboxyl groups attached to it. An

example of a polymeric toughening agent wherein the
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hi gher the nelting point of the LCP, generally the
| ower (better) the heat sag is. It has al so been
observed that 10 in many conpositions the presence of

““)”mﬂH“@@P i nproves the color stability of thBCT/US2004/015523

conposition, conpared to a S|n1lar conposi tion

wi_t.hout. LCP. The pol nerlc tou ni ng agent ,
Eun e RESBPT €15 RIS Ly G i oo} g 15 2
cop@13HMRF QrRasR Ja%d %l atrheked Vs oW AFEL trhdgoROk Nt

eneral |y <200C, preferably <150C,~ which has
iadhed the |a@pmmqa¢rmlf1gr®upsn%|muman BEaCt
PE Si nce IP ave car box and
me%EAEOX groupgeﬁf%gé%t %ﬁgggh¥unc-9%ﬁ% ot d%% Sither
an lam@ljja)tec;ara m@ammmr hoxyd i Ofe hyereby| two .
nmpl es of such functlonal groups i ncl ude

Usedidh e AP FIE ARAT T HGRFRACT st oS
(me%%ﬁ%%ﬁ%h&c a @ya@m%ﬁdﬁﬂg&éﬁﬂ§ﬁiﬁbﬁﬁ

am no. ‘Preferred functional groups are epoxy énd
glycaﬁdeyEﬁb}a@mwmaUﬂ} and121ﬂﬁn@yama@@m@myhlly

meRiF S el dnt B S MRS Ht ™ oY

di fefaftiiong 1S F(ﬁﬂelthméicﬁ_@laafe TRl Al &Eashy r@@ims;héﬁg may
- polynmer or by copol ynerizing a nononer contalnlng t he
be gegialememied dadlo Gt AR INRE potyFerde Yougher

lLecul I 0
ace U T AR 1THIR 10 ORAAIIL AL 00 o Sbe A0 SHAMPAS
ethyl Hy@rt@ﬂamﬁaMbeT—hMyﬂg fm@iﬂu)rm:dnmﬁteg{]aémdng
ues e resultin nmer as
oy IR et R S oS e e aE E ached

inchi@de tn%e axamle i9f A POolpiEidc 4 opghens g fYeRL is
wherein the 13 WO 2003/ 104099 PCT/ US2004/ 015523

heryc tinedaldegr dypsedrer aropol yriespeeh iy dxdtepotgner

oA TR Y 0. B AL AL o

n-bByYyl 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 preferabiy 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
found_that toughness of the composition is iﬁcreased bf
increasing the amount of polymeric toughener and/or the
amount of'functional'groups. However, thesw amourtts -
should preferably not bé increased to the point that the
composition may crosslink, especilally before the final
part shape is attained: Preferably there is about 5 to
about 25 weight percent of the polymeric toughener in the
composition, more preferably about 10 to about 20 weight

percent. A mixture of 2 or more polymeric tougheners
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(nmeth)acrylate herein i s meant the. conmpound may be
either 5 an acrylate, a nethacrylate, or a m xture
of the two. Useful (nmeth)acrylate functional

woe@anodags i nclude (neth)acrylic acid, PCT/US2004/015523

2- hydr oxyet hyl (et h) acryl at e,

gl ycidyl (net h)acryl ate, and 2-i socyanat oet hyl

ety acsad atre . tHa et tdampd=ai taitday.l ena arth=x e must
di functional (neth)acryl ate nononer, other nononers

-2 He ©opohferi Ui wpa%rp&%erhe s Es) may
Ny @set@lifha unfUNa! Qpalds: d?)ﬁ?sgr y'ﬂ&fﬁ instance,

esters such as ethyl (neth) acryl ate
Yomhyreery [wtiesh ad ncdycicoit@ayi iimm’dfn)ca@ﬂylgnce;ps include

Preferred to eners i ncl ude those . listed, i
q}leﬁﬁﬁ?ﬂ1'%g£% %ﬁ%léﬁ> Eﬂér&%@w%ﬁﬂ%ﬁﬂiﬁ%ﬁﬁl
J@fﬁlmﬁaa:&ﬁﬁe%cﬁids&d& efd@digghert QUGheNIS A dheric
copol ynmers of ethylene, ethyl acrylate or n- but yl

rrel e el eren ds ity G lingrerd@cB Y8 @it ban | ¢th gl pref broetdene
‘that the polyneric toughener contain 20 about 0.5 to

AR YT MR G HIRGRIRB 4 bf ﬁ%o%?ssle%%m-abw%@e
na| ahaut,
<JTf/\ci55*!:5}5:1!13%79per cen‘’?AJipgraobrlger Sgrlgf e?!e%? y abo t% 1%; ala)sgcgdtﬁ ]élfg'

wiEelighigtper,ca UFA nononers contai ni ng functl onal

groups There may, be nore t ne type of functl onal

25 TR TR ot et @ the has
sftoiﬁ}g thate fQuanes s fsd hﬁxa@'ﬂ%!és'édnﬁ(bﬂl% added

i ncr eased by i ncreasing the anount of polyneric
o UghrrTerp kRl 0T Gdpositoms of Justetingradigmiupsinclude

a'_bcz_c\)/xelrd ﬁi{]ese%lggtnﬁe%%ns{ t%slt e%"z%_]sd gldﬁ{;er ablty N2 nlqb release,

I NCrease pol n 0] OSI'tI 0]

fross| i it aespecd al (paieforeatide di qa}omcﬁﬁﬁs,sranﬁgy s
attained. Preferably there is about to about 25

%ﬁ‘%q’ﬂn%%'r MS%QW%W@W@%@%@% t he
compostiion, e prefieialyr ghoud S0y %é‘%r‘%y&(eflns,

wei ght ~ percent. A m xture of 2 or nore polymeric
uqﬂgﬂmnﬁgsg drd amorphous polymers such as

polycarbonates, styrene {(co)polymers and poly(phenyiene
oxides) may alsc be present. Preferably the total of all
these ingredients is less than about 60 weight percent,
very preferably less thaﬁ about 40_weight'percent, more
preferably less than about725 welght percent of the total
composition. If any of these materials is a solid
particulate material, it is preferred that the average
longest dimensions of the particles is abouf 20 Qm or
less, more preferabiy about 15 pm or lass. .A pngﬁexred
cther ingredient is a plasticizer fo£ the IPE,
particularly when PET is present as an IPE, preferably

present in an amount of about 0.5 to about 8 weight

percent of total composition.

A preferred type of other ingredient is an epoxy

compounds or resin. Preferably such a compound or resin

has an average molecular weight of less than about 1000
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sane conposition. At |east one nust contain reactive
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added to thernoplastic conpositions. Such
EPPRYr edpausdisnolrude siant iloxildas Fpop®nkh sy, f1002Fsor
bri cant, nold release 15 flame retardants, (palntg .
o

|
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such as pol yolefins and anor phous
m6¢blYmecsssughaad/omohmpaph@ﬁateﬁxnsEgmﬂﬂkilty of the

R P e N N e
ani Bppedirants E&rltei% hban cahews 60 5 WRIGN o PRIGRI |

very preferably | ess than about 40 wei ght percent,
CORbLRg - preferably | ess than about 25 wei ght percent of

2 SAIPRRSE BV Ry Fateiayaf i S SR et i

whEhheathage :thlﬁgelibndsnenmrtaﬁ?ﬂ athuniche it i@ d Svhich
ef erably about_ 15 m or

g i ar Iess1 ngr %
refdely fge BBt dparidg g iNor rivg: BardRg IPnglitions) with
thBl 85hbei8RA11 grolibe bEEthep?'bt 59@5% ¥oMERARE ttrent,

present as an’'| PE, - preferab resent 1 n an anount -
cogporpput DO. SIng;ad@@ntsfm@agﬁtlcuﬁ@mdent“ cgfhetrot al

in89g39§££EQnContaining complimentary reactive functional
groups, are termed “active ingredientsh'(or “inactive
1ngred1ents” if they don’t contain such reactive groups)
herein. The Table below gives a partial listing of
“reactive groups” which may be part of Component D,
together with complimentary reactive groupslwhich may be

part of active ingredients.
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A prefefred type of other ingredient is an epoxy

conpounds or

resin

i f
her ei n

epoxy ma
0.1to a
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resin:
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Preferably such a conpound or
has an average nol ecul ar wei ght of
WO Zlbouts04000 15 WO 2004/ 104099 PCT/ US2604101553%¢s26diass23
pol yneri c tougheni ng agent as described above,
it does contain epoxy groups,
part of this epoxy conmpound or resin)..This

| ess t han
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In

(particularly under m xing conditions) wth the

functi onal
conp8RENED
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uncti on

groups,

are t

roups .of the polyneri¢ tougheni ng agent,
Bguﬁﬁ&ré@iéﬁ& VepaPPrEGrERty " 6hfeFC are
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rmed "active i'ngredi ents”

aferagenacilicral2® wegroddi eift sboiuft thEP 0dor' mogent ai n

Su
BI€

cti

AR

PESEn U000

herei n. The Tabl e below
PEalPire §PGUSS W ch

&gb%g%hose

dRabt i glenCamRoReA Roudoaeinee Wkl raerp! WIRm ahe
reactive groups which may be part of active

fupgitagingdt groups B WO P04NTEHG99 tPurheszgd 701552 3mers

having reactive groups which are not end groups, and

which may or may not have reactive end groups, are active

ingredients.

In one preferred type of composition less than 25

ppm, preferably less than 10 ppm (based on the IPE

present) of “free” metal cations such as alkali metal or

alkaline earth metal cations are added to the

composition.

By “free” metal cations are meant cations

which may readily react with functional groups which are

present in the composition, such as carboxyl groups to.

- form carboxylate salts.

Free metal cations may

as carboxylate salts such as acetates or 4-

be added

hydroxybenzoates,ras other metal salts such as metal

halides, and as metal salts of polymeric carboxylates.

Not included in added free metal cations are normal

impurities in the other ingredients or metal cations

which are part of minerals or other compounds, wherein

the metal cations are tightly bound to that ingredient or

mineral.
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Reactive G oup Conplinmentary G oups epoxy Carboxyl,
hydroxyl, am no carboxylic anhydride Hydroxyl, am no

‘VOZW%Q}@%&CHrbOXyl hydroxyl, epoxy, chloro -isocyanato

hydr oxyl , am no hydr oxyl C‘arboxy?CT S2004/015523
carboxyllc anhydride epoxy chloro, brono Am no Not
i ve and active

edl sp.are i
|ngr e% areerrpeo yrre CFe'IJa Mhg-a %uﬁﬁ}%ﬁ:lc%ng(/er age

somol eetd afamcghi 1 bt e B H0Pr OF c TS 5 %@ﬁ@tabl y
apout 10,000 or nore, and sone or all of ose

YRSt ety GritP dro oWyl pe ekt veeteRth (hE the
totdNGidRialL GNP O iR PALYMEL 1 G dQUONENEE )+ ypoe of

Pol yners - 'having reactive groups WhT Ch ar e
maggoiplss arwd stldhhhlwey:cmnay awod haviehs epeésyerend

: t nts. In one preferred
o SR BBs T 1§ GRtHarE RSBty grer &1 EBhyto

thé s than slOmppmidbaset M thes R nPrasedd ) oRf

"free" metal cations such as alkali netal or 15
(a%?rwn%et%mﬂmsmt%m darzinfiedladdet] woll hes other

S Wi ) are neant
P Bgéthtrglldf)lnft 1 ﬁ%‘ ¥ ensiay r eadlng;3 éy%tesgg{éﬁn Ul T oREl
1nqgtmm5iwmﬂﬁdﬂﬁﬁtsprG&ﬁﬂhﬂﬂtiﬂﬁeGﬁﬁp%ﬁﬁécﬁf Bb&heBSed
ps to_formcarboxylate salts. Free

1‘1%% bo‘%ah > YR BERIdERE - 2 kL boeAatessal 1%
ha B AhAEREAES g M&fﬂ&?ﬂ%r@é doﬁsa]c?é&?ri 000

metal salts such as met al hal i des,
to grpaqud gfo ;%Jloy-rrer iTthe aatob gt s .on Nkjtesenammsi maly be

e f £g netal catlo r.mal urities.in
noflffS HGP% MREaEit SR e o e RS Gich: 5 e
poipar tngfup’ﬁ,nEroaﬂ &rﬁt&i&@rc&?ﬁ@?&n@no Wher eithe tB8rboxyl

- metal cations are tightly bound to that |ngred|ent or
engihdasies will, with polymeric tougheners having
appropriate reactive groups, be considered reactlve
ingredients {(when their molecular weights are below about
5000). Such waxes are commércially available, see for

instance thé Licowax® b;and product line, available from
Cla:iant Corp., Charlotte, NC 28205, USA. In some
compositions inactive lubricants such as Liéowax@ PE.SZO
or PE i90;are_preferred. However lubricanﬁs such as
Licowax® PED 521 or PED 191, which are also active

ingredients, can also be used. Another useful (type of)

- lubricant -is Loxoil® HOB7119, penterythritol

.tetrastearate.

The compositions described herein can be made by-
typical melt mixihg techniQues. For instance the
ingredients may be added to a single or twin screw
extruder or a kneader and mixed in the normal manner.
Preferably the temperature of the ingredients in at least
part of the mixing apparatus is at or above the melting

point of the LCP present (the measured or set temperature
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17 WD 2004/ 104099 PCT/ US2064/ 015523  Anot her
preferred ingredient is a lubricant, sonetines called
a nold release or release agent. Typically about

WO Go0dh040 about 1.0 wei ght percent (of the top@l/us206i015523

conposition) of lubricant is used. Many types of 5
materials are sold as lubricants, and in the present
CoMposi 1d109 So 1l ueh o egiarichcs ey e aisyre orza) [ye Hee ghw ethd 0
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TJupistO T i S & Wt Byl Grdtibs anehd T st BRBg e
enged- yaxes Wd for Mddhr- oty metd c-foMghenes s hayi &g

appropriate reactive groups, be considered reactive
T engprteidi el stH{esmenl Theins tadd e il g rewbiqrit s, aaed et oveduce

. . . all il -
B2 af Vol B A LT B oadta for tne

rhd ey 1 B0l d @b Inel A Drahy} gfdpbe Fimed Gharid Otigso Nellets
28205, USA. In sonme conpositions inactive |ubricants

FUHRET IRVTWE(FY PE BPpLe droPEf aobing & prafig tegforming -
FRORNEL | R A S AP N | GBI )o RER, 9 20 01 SED)

191, ich are so active 25 ingredients, can al so
nget husdd . fodn otheemasef sl ids ypeaot )as | ilfecantn isoiding,

oxoi l(r) HOB711 enterythritol. . tetrastearate. The
' %beffﬂ%%é‘? J st Jngse]uDrHer W BB Frad® Y ¢ ypi cal

dBhiS 1 E 04 W) deCiN SRIaget s | Nstance the 30 \_
ingredients nay be added to a single or twin screw

When one or more “active ingredients” are present in
the composition, a particular variation of the above
mixing procédure'is preferred. In this variation, the
IPE, optionally, and prefe:abiy, the LCP, and polymeric
toughening agent, and optionally additional inactive
ingredients are mixed is a first mixing step, éﬁd any

réactive'ingredients and_optionally inactive ingredients,

‘as described above, are mixed into the intermediate

composition cdntaining the IPE in one or moré,subsequent
mixing steps. This can be accomplished in a #umber of
different ways,- For instance, the first mixing step can
be carried out. in a single pass thorough a single or twin
screw extruder-or other type of mixing apparatus, and
then the other iﬁgredients are added during a second pass
through a single or twin screw extruder or other mixing
apparatus. Alternatively, the first mixing step is

carried out in the “back end” (feed end) of a single or

twin screw extruder or similar device and then the
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extruder or a kneader and m xed in the nornmal nanner.
Preferably the tenperature of the ingredients in at
st part of the m xing apparatus is at or above

- | east.
WO 20040l ting point of the LCP present (thePGRBSHPERNSS

or set tenperature 18 WO 2004/ 104099 PCT/ US20 0015523
in any zone of the m xing apparatus may be bel ow the
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pl asticizers, crystallization nucleating agents, an
thexefoyb micamos ifonlid: med easie) smeo et had dedbaatd amiexiarg
nor e, downst r eam poi.nt.s in t extruder, so as to
St efaer dhEe ST A AT O o Rt i G iR shig gray
be a0BEAY Sy G SRLISH 0B and/qy [RRCIHase it he - hersml
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teedrgi'eanelfos, idnd/isruidediice 1@ itogsmyf. vofand [than one

. dngr.edi v rizat i.qn. r{. mat.erials are
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ingpadiieates sgist aldlted abdweeditngay b mRididipliado add
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. or any conbination of these nmethods. Wen one or
sidgppradyget veetiivgrlediesmttes's dse apresdiutrian neithod of

0 sition, a particular variati.on of the above
car R ot BRI T i EFFeRT FHAG SRERSL I o The
ina2@ikvBElubpticomal i waad,prief erabingo theddRenthat it
pol ymer.i ¢ _tougheni ng agent, and optionally
be ag8dpt dRalthensCGaRE MiFgRedisdsis arld f%eed®l Qe i r st

il BAsSLeP e ANGAY, (HRATLOYS dd\) CHANS AN passes
opfionally inactive ingredients, s ‘described & ove,

mayabe fheedamet ort lvb fifstrenrredityesds conposi tion
t he | PE one re subsequent m xing
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St OB PP AR T dOROIPetod fen THhab RS LY
[for example as measured by extruder speed (rpm)] may
affect the properties of the composition especially
toughness. While relatively higher rpm are preferred,

the toughness may decrease at too high a mixer rotor

- speed. The optimum mixing intensity depends on the

configuration of the mixer, the temperatures,
compositions, etc. being mixed, and is readily determined
by simple experimentation.

The compositions described herein are particularly
useful as “appearance parts”, that is parts in which the
surface appearance is important. This is applicabié )
whether the composition’s surface is viewed directly, or
whether it is coated with paint or another material such
as a metal. Such parts include automotive body panels
such as fenders, fascia, hoods, tank flaps and other
exterior parts; interior automotive panels; appliance

parts such-as handles, control panels, chassises (cases),
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di fferent ways. For instance, the first m xing step
can be carried -out. in a single pass thorough a
single or twin screw extruder or other type of
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are added during a second pass through a single or
twin screw extruder or other m xing apparatus.
Wﬁﬁ@imtmaﬁe‘fhme theo s i asd muénigostm)rft.s, tareredr oot

"bac d" d
R ey W PR SR Kk N e
iﬁﬂéﬁﬂ&ﬂ%%ﬁ US4+ %ﬁ%oﬁ@i@é ad§ch 0z feqpdded ang

for the second m xing step are added sonewhere
W5t emt N ihecdarnet s oind eoesingelesyuch t Asrpbysonal

Sed ol P Al Sl R e LA 0P hSRs ings,
?ﬂ?ﬁ@hddd)lh(;j’]/_r&;fspf@iaitéﬁtb T saroké izete@lﬁlt Or Oba I\%Eét{fﬁgl
e " and/.or 1 I a ne . re an
i len N utms s e ottt & i b aeoar £ 1 dh ohe.
tRgsedl el SmAs oS e@eﬂb@é’ﬁaii Yoo ! £ %@Q&g? to

add inactive ingredients in S|de and/ or vertica
3ot st £ o‘c‘rnc_loskuﬁm%x dexmorsi vahaussl of paneks r fioer

| de_and rtical ,feeders
pr e#ieir)l?(io’ melflh ? ca(?hr y&{‘ ngo%lﬁjtc? haen?}?lét M éndirs.
SeLoteEb I8 NghdtiePbephdnad andasthiye tabsbcend é§uipment.
used, it is_also preferred that'it be added in the.

A2 AT FRBEh P RYED. TheSe R BES e 1S rrided p@@s@@ey may

@é@@p@%ﬁ%@;{@&mz@e&ﬁé é&IoN@ﬁeﬂF@ ‘@@%n oun _the

same or dif ent (types). It has _
t hat Thre oot heensiy yoe [fotroexdmpl gh asi geeasus eand/or

(%%/eextruder s:oc%ac?%g%ée‘g%%]]ﬁ% affect th@ rope tlestype'

sl @diomel i dt Hherpd prd aﬁ@d@r@f@ﬁ r@f@b céxﬁ}&;éﬁ@ﬁ@ﬁeﬁ_é}
may decrease at too high a m xer rotor speed: The

Rt G i 3l X7 Rt i FRenhTS yeeRpniRa by £ Ieince such 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.

Another method of applying a coating (wﬁich may be

colored) to the surface is a dye sublimation (printing)

process.

Automotive (transportation) body panels are an
especially challenging application. As mentioned above,

these materials should preferably have smooth and

.reproducible appearance surfaces, be heat resistant so

they can pass fhrough withbut significant distortion
autoﬁotive E~coat and paint ovens Where temperatures may
reach as high as about 200°C for up to 30 minutes for each
step, be tough enough to resist denting or other
mechanicalrdamage from minor impacts. It has been

particularly gifficult to obtain compositions which have
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configuration of the m xer, the tenperatures,
conpositions, etc. being mxed, and is readily

WOzoeg/gﬁﬁr@rm ned 25 by sinple experinentation. The

O5itions described herein are parti cul ﬁ‘?T@SZOﬂﬂOHSB
useful as "appearance parts" that is parts in which
S rface earance is inportant. This is
gOOEB% HFtAHe TRROFRF o Sl siriar eand

exad1ewed: djdxe.&idé’ arPeB0ayhel et disd Sy %ﬁ?ﬁl gu%gﬁeaking

pai nt or another material such as a
whepg s iqfc|tide reustoroti e iﬁ)dyrngamreets, sucttias

f as , hoods aps, .and oth
det@‘%@%ﬁ{ gjrespartc'ﬂsf1 Ghst & o?mgtut%ﬁ’ﬁ %/]etjp%f?rel%og%plp?‘?‘%nce
respmmmmcas;dmndi hess Nehy S0l &h i SHAsSi 58S
cases),. 20 WO 2004/104099 PC?IUSZ664/015523 washi ng
RS GBS Some & diorE s kes ﬂrﬁ@ir@r or
ex b-Of, f 1 M ront or
m%galtgrr psgr?gﬂlag%egol\%/er too:rﬁh‘{)usl ngs suc%ple i7 I1ES BY
2 hgad ssgwdesdl. ectmommzcatmstetsalmibe,hoﬂsidrgazstmtspénded
in %ersonal 5 oo&gi er houS| |nter hou5|n S,

Sertpiera’ o Hald s]esr si?chg"s %&&@r@?e%@re

for Bt gfiven paRemns for t:MIQ—f” Qelrﬁ§ 1SHC har@sind e &S, part has
tractors, |awn nower decks trucks, snownobi’l e

SaguespéEi aeiay%us@ammqre cma'@g)g tcammfﬁemmmqas

Thedg‘o%reﬁt 'tYl% 'v'?:ﬁ%re' Or?‘?ea%eétscg Eegl lcﬂsga}n S Irén%le

furniture suc I ce an
preteabite sompod ittdloen h dmes cand o@]ttareﬁe&i ephone | pyrent .
ti oned above these parts nmay be painted or they
Pri-chi M dd Noh R o G orthst 3i9r¥e and/or LCP,

lowe@MResighieplr TR PO Y TRy Q%rféé Py her
pi gnents and/or 15 dyes, so many. col or vari at|

- relgferpass ﬁlléleIhl@rttyﬁp‘é: of Qolidreatdtdreotharat ttsymﬁdeass

is Efng%fv@% ?cgﬁ t| %@; ih e}:%l cul a(rgl&yrnattractlvelower

nom cal sucH
relstﬁbsedmgnfh)ll@(tafcﬁdlt(eﬁﬁj ntleﬁ\)eﬁ MLON@HtdHY € higher

funotional group content in the fjoughener (within

- limits). As mentioned above the present composition
often gives widehlatitude to obtaining a material which

- has the requisite properties for an automotive.body panel

or other parts.

In the coatlng processes, accordlng to the
1nventlon, preferably substrates assembled from metal
parts and at least one plastic part as defined herein in

a mixed construction,; in particular, car bodies, are

~coated, at least in part, and preferably completelf.

7 The metal‘parts can be parts made from a variety of
metals, for example, of‘galvanized or ungalvanized steel,
aluminom and aluminum alloys, magﬁesium and magnesium
alloys. The metal parts may be pretreated or not, for
example, may have been conventionally phosphatized and/or

passivated.
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additional steps. If extrenely high gloss and/or 20
di stinctness of imge are not needed, this is often a
better overall alternative to coating. Another nethod

wo efoiappbyi ng a coating (which may be col or edpctrgsiobgorss2s

surface is a dye sublimation (printing) process. 25
Aut onot'i ve (transportation) body panels are an
espedtad Iplachidld engityg nmplt:ieca:t_ﬁed:rreaﬁsadrant izoned
above,  these materi shoul Iy have snpot h
R i PO Tt FGBE e Sedy B Hraha Lo,

18 S i tatSn o RAY (LALRASS ddthugh o tﬂ@taoated with a
significant distortion 30 autonotive E-coat and pai nt

arereg tviltered. pe@sEriat IrEgiataknavwende drehingrsn abfodiled
OQC% f U up t 0 SQE&:enciuL{Lta%:s for %%ﬁﬂ:tlsvt%gjrl% f 33193v1d1ng

enoug O reS| I ng or ni ca

dHeopIEIGIc ipHRacts. tH tadt&ﬁ;&hﬁﬁele{tﬁfﬁjldaﬂl &fdryjuctl\Tlty
' dlfflcult to obtai.n conpositions which have

550 £ F5A0FF PBERIReEHTHESHEY GHod R olighie gfgfe they

418t Al At NeAtH asistanga and-excel lent surface
appear ance, because generally speaki ng when one of .

t he piopercttizds pasrﬁswmmi/éﬁle afotlrast determoraities. part

t he pr ent COF['p S eat 5 resi stance an
S rae R i X E L A o b 1ea
150 R Ofcdive fosan 1e sndreteat rknchl&ﬂttcf aFiS o Sskilled in
commonly measured for this use by a heat sag test

ghe tais o SSamRie Rihi T 98ingrs feguing prd/or
g_t%[%élo%y er. § aglilPnd Sq Sot;t%’éx%dcé G A Séoat%@?!;fth%ﬁee

or d given anount and t e anoun
mdedmaccsnggetblmo ntetees ukreckraf tar . cool ing to room

t t th I tter th
honr Hoolate kit | Lo M R Art P gt ey Substrate
ufltquei}@)sntﬁqtewqacbsssﬁwq@phtbyw@ﬂﬂ s IRl pdfgicular

poi nt. of the I PE and/or LCP,
also in the same plane as the adjacent metal parts is
{are) assembled with the metal parts.

Optionally, further still missing plastic parts, if
any, whlch in general will differ in composition from the
at least one plastic part and Wthh in general are less
r651$tant to heat deformation can be fitted on after

completion of step (1) of the process accordiﬁg to the

invention and can also be subjected to the further

'coatlng process of step (2) -(compare the in-line process

described above) and/or be fitted on after completion of
the process according to the invention in finished coatéd'
form {compare the qff-line process described above) .

In #iew of the application of at least one further
coating layer, taking piace in step (Z) of the process
according to the invention, preferably by
electrostatically-assisted spray coating, it is expedient -
if the metal and plastic part(s) are assembled such that

that they are not electrically insulated from one
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15 | ower toughener content, higher LCP content and
higher reinforcing filler content. On the other hand
t QU hness is inmproved (raised) by higher tou hener
| ower reinforcing filler contentPCF 4pEp23
content hi gher functlonal group content in the '
ughen (wthin 20 Lim i oned above the
an g o A T SHTERe G YeSt iy Qe PehaRoraeen
théﬂﬁdﬁdﬂéﬁhﬁtTﬁﬁfﬂéﬁ“aﬁ@'ﬁ@tahaéaﬁrﬁbr@&@ﬁﬁé&eb direct
properties for_ an autonotive body panel or ptﬁe
COIH%%%.OH nVthqeelcetsalilrhfgablabc@%%@@c Hee orelimeCtdnghe 25
?ng I assenbl ed from net al
el%nuts an ;??gﬁgép? ?%ﬁ%art as defined herein
inTa psmo@anbeccmstamch@mmmwarprméﬁrlay@f bndtrs,
are coate l.east in part, and preferably

met i ety . %é%%%%ﬁ%%%ﬁﬁ%%d pEr ¢8 %H%lfPéﬁFﬁ
andait etaa ff om0 gl 8 poFc exanple, of Q@fvﬁﬂézﬁgoeéss

ungal vani zed steel, alum num and alun1nun1a oys,
acopighiasd um e mﬂg‘r@ﬁm are o@@ater%elmlal part S may

elé%%ﬂgréﬂ §¥(¥%n()o fﬁg nphe CZESI g}%%a zﬁav@gr

conventi ona osp g8 /or p

kncﬁﬁDMdOﬁQQQaé&@Elﬂfs?Jd:Oﬂlé@lﬁhZBheTm plastic parts may
be retreated in a conventjional nmanner, for exanple,
?%@%ﬁh%ﬁQQFFOd?P%ﬁ%¢%?%a@%%%&n%raiﬁ%gﬁalnc ude

coAJ&?é r@gl WaiRer6oat ed. i ¢ b, ent{ snal chﬁ‘s.%' c

primer known to the person s i ed 51int art, in
SOkmﬁalqnntﬂntzfnnmuuimrvexamph@r b@oumd3®gwtthpercent
th adequate el ectrical conductivit

t t
o st S faft i ol T 1T S bty o
coﬂ\l‘tﬁl}tlcﬁ‘[&ﬁi @ﬁﬁﬁﬁm esh ot Poddiso 8Bt 2bn p@ééﬁln%hggaﬁt:@l

parts and the at |east one plastic part

kmzi«s% itthadthy ProvicrPorsana prasthengrs neashpeot the
anéﬁ%ﬁ”ﬁi&%&rodep051tlon coatlng compositions may be

chosen at will. Examples of anodic electrodeposition
binders are pclyesters, epoxy resin esters, (meth)acrylic

copolymer resins, maleinate oils or polybutadiene oils

with a weight ave;agermolecular.mass {(Mw) of, for

example, 300-10 000 and a carboxyl group content, for
example, corresponding to an acid value of 357to 300 mg
KOH/g. At least a part of the carboxyl grdups is
converted to carboﬁylate groups by neutralizatioﬁ with
bases. These binders may be self cross-linking or cross-
linked with separate cross-linking agents.

Prefeiably conventional cathodic electrodeposition
coatingragents-known to the skilled person are used in
the process according to the invention'for the
application of the electrodeposition coating layer.
Cathodic electrodeposition coating compositions contain
binders with cationic groups or groups which can be

converted to catlonic groups, for example, basic groups.
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"in the conventional manner known to the person
skilled in the art, for exanple by screw ng,
clipping and/or adhesion, to formthe substrate to

WO Jevwe@ted by the process according to the iRGUEFR2GIN15523

15 At least that (those) plastic part(s) of a
substrate wth the smallest possible joint width and
Exfampbes | tuthede adsond n 2HROBAWE, pkafies agudherBdf Hcent

R b SIS B 5 Sen-

caP- ayindhbedi & ngaenes ahrwi bredetted; i satanposibsonay be
fromthe <at |east one plastic part, and which in

p{ﬁﬁ@@%|1%r%h¢e§%at?é§%§?§n#OF% REatNa¥r 8F RatPBNeEARI to
c§%ﬁéﬁ£ée§; H$§f&ffh &OEBhgéhgﬂoﬁglsﬁ@EtEAilQﬁnbhﬁgent

process ding to the 1invention and can al So
esybjeamedrgmnibembuothebOZEIEGaacmg probess,of- gtep

2).(co re.the.in-1line 38 cribed above)
E&FhI b SBRat | HEoht Graat Per RRORET B PO TOR Lot ASThr Brpggetic
a@f£gor di:Rgm %De& heri puenti easiAsf afizshadseoat et pframmcy,

(compare the off-1ine process described above). In
setenfaryt Aad4pBl teaELBAY ORMARO| BASHPENECFiFFREFAIRG to

ﬁog%iﬂg LaygL. g}éﬁ'n909|é§ﬁ @ﬂeStQQ @%)zggrggeKOH/g

O0CesS ~accor to the invenfion, pre
Tﬁéeﬁéigﬁtahveﬁhby m5$esuédrsmaa$ ddat i og, the b Snders is

edi ent if th and stic part
PEGESABPY §9@htPh§Pn8bﬁat é&-iﬁé bt SEF& %RPQEHS are
ahﬂﬁHkﬁé@ﬂ)EEle@Eergglﬂ@ 2@9&&%@@@%% resins, aminoepoxy
PCTr US20641 01552 anot her; for exanple a direct

rebessrwetbohﬁamanﬁétﬂ@@hleth@n@@nd@@ﬂP@§pQﬁwn§ﬁsg@@ with
Pléillél%{f}fl @gl bgoggﬁg{lgﬁlp%pgll %%teth%%%t @-%tsfﬂr Vlaﬂ%lno group—

iverconnécting el Fement s
céxagphengeball yparass ene f@sﬂm&dUﬂEHﬂﬂliﬂE@r@@DB@SE@SlH—
prinmer |ayer on the netal parts, the sub?fratig
casbeRbAéa*fABnAREDS TFACEdon products.  These binders

may be self-cross—linking or they may be used with known
cross—linking agents in the mixturé. Examples of such
cross-1linking agents include aminoplastic resins, blocked
polyisocyanates, cross-linking agents with terminal |
double bonds, polyepoxy compounds or cross-linking agents
containing groups capable of transesterification.

Apart from binders and any separate crbss—linking
agents,; the electrodeposition coating compositions may
contéin pigments, fillers and/or conventional coating’

additives. Examples of suitable pigments include

conventional inorganic and/or organic colored pigments

and/or fillers; such as carbon black, titanium dioxide,
iron oxide pigments, phthaloéyanine pigments,
quinacridone pigments, kaolin, talc or silicon dioxide.
Exampleé of additives include, in particular, wetting

agents, neutralizing agents, leveling agents, catalysts,
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and at | east one plastic part in step (3) of the
process according to the invention are coated in an

\VOZO%%@%%%OdepOSition coating bath in the conventi onal

10 known to the person skilled in tRETF2004/015523
Sui tabl e el ectrodeposition coating agents include
conventi onal. wat erborne. coating, conpositions with a .
COEBPY HeM cHRREAL L PTOm SF6L EXANBTENT16988 50 REL - Toaming
agPefspnte1Jber gl ectrodeposition coating conpositions
may_be 15 conventional anodic el ectrodeposition
coat! et ngerpesiknonnceating skkksedlpeesan. aThe
[ [ h odic,el ectrodeposition caating
CO%%%%%%???%ﬁ§a§%§£bgnogﬂosgnt§ ﬁﬂﬁ?ge gﬁﬁﬁgg’o%%r :
examnmolk c et ed¢postposht vobtabepdErsmareo pel ¥est €S, After
ggox .resin esters, %neth)act lLic 20 copol yner
depeithkon et ehhat 818F §0812P86P¥5epaepeﬁénaw ghewith a
suBt Sie AV a0E HRLCEULAT AR S 5 ( Mk b6
300;1OF000 andaa carboxy? groap con?éﬁ??g%grgﬁ%nncg
depsanipt@, e ot espondshion anadidnd val aecohvadhttiona@o

MH g. At least,a.part of the carboxyl groups is
ma%%e%§%$%€?é§bt%h%a?gﬁnggt895F8Bp5%8§ ﬁé%??gﬁkzgﬂion
rinéifly desesvaideserhbndersemaynbessBhiratesss! bakkAgat

or cross- |linked with separate cross-I|inking agents.

| OVeR chIRAF YL BT eRt i ohaF euEmbdRe BPetet 8dBpEsarcpeding
i _ t [ d_
- to (L0 A0RILE KO0 be B8, SKLLLBA Pe 0D AbBoused,

n - 30 the process accofding e Inv
ordppl icattors bink hehel ettcodepepbtitnonoabhgnbayer
Cat hodi.c el ectrodeposition ati_ng, conpositions .
“con %%Pe b?‘ﬁ%%‘?%u th=taPi é_ﬁ?cogr gbﬁspsPC@?éuagcwﬂéﬁg
to Céle benveRnves | egdit Degati OAECrALRHRS, chOL 1 8¥ANALE is
basic groups. . 24 WD 2004/ 104099 PCTJUS2Qx 47015523
apiEkiegh aRre¥rRT by ahy nepravmeRPlArabign, guaperhacylar

e1§$§%§%ﬁggiéﬁffyﬁggéEE%S&dé8£a§“5£8E£8£%9589p3t least to

~all the visible metal and plastic surfaces on the

substraﬁes.thus obtalned and only provided with a baked
electfodeposition coating layer on the métél'SUrfaces.
If only one further coating layer is appiiéd, this
is generally a pigmented top coat. However, it is
prefef?ed to apﬁly more than one further coating layei.
Examples of conventional multicoat construétions formed
from a plurality of coating layers are:
= primer surfacer/top coat. _
- priﬁer'surfacer/base coat/clear coat,
-  base coat/clear coat,
- primér surfaéer substitute layer/base
coat/clear coat. |
Primer surfacers or primer surfacer substitute
coatings are mainly used for stone—chip'protection and
surface leveling and prepare the surface for the

subsequent decorative top coat which provides protection
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cont ai ni ng basic groups are preferred; said groups
may be present in‘the quaternized formor they are
converted to 5 cationic groups with a conventiona

WO n@utioabs zi ng agent, e.g., an organic nonocapbpmmhﬁ@@gin

acid such as, e.g., formc acid, lactic acid,

met hane sul fonic acid or acetic acid. Exanpl es of
dgpsinstr esiiis amesrtthds el Tderprd sty i secofdasy pigmented
and/ or tertiary amno gr s corresponding to 10 an

G el Tr GHLTOT U €1 A T PRI AP KR coat
ahe Pttt janerage yolgaul ar mass (My) of the binders

is preferably 300 to 10, 000. Exanples of such

bi ndéihs awe tigrato (Gmthranrtyl s mesi hsyneain i epox yo £
.S ] NGEPO resi.n i th r.mnal, doubl e

SEREE AR AP AR ol SR G grbuiace o

pantnefolohy ehhamecd esitls,a ARA0sGaE St d®at, in

Igﬁol,butadmne resins _or nodified epoxy resin- carbon

WS HeHAT S P RS RS thiner s may
be selifi- (iHRsss |ddaki gy %ﬁmm&&@%#ﬁ th known
cross-linking agents 1n the mxture. anpl es of such

deadreserddsikiivg ageriting nadyae e roplagiiced esitas,
bl ocked | yi sqcyanat es,, cross-1l.inking agents with
FE R T o G B A S T Yok b dihde P eE Son

sKiQSsd 1Ktk agentfor CYBIRNHNAG Y oS Rapalenofng
transesterification. Apart from binders and any
19gFaT-atld i 9 Geanld AE s tdgent sl coating "agent
&gctirqdeposd 4.1 Eﬁﬁgt'n Lonpasi 4} ans . . G '
pingméLrI}lt s,%ﬁf ﬁcffe% a éo’r g‘rconve(r%:?l}%/na Oc:I%ﬁlncg KEHAes o
daddicritseor Bxanpides: efoaduirtaald georpi grilnt scodicingleagents

o e s SR GG SucH HeL CaBe i adeating
dgetrani Wi e Fhydin10% de-pi %y oxidation or
pht hal ocyani ne pi gnents, quinacridone pi'gnents,
Heashierl cedlly errosisliigdwmidicoxilde pambdanplass gftimer
SIS, W6 " D) S, S8 0%0 R e
are generally chemically cross-linking systéems which can
be cured thermally {by convection énd/or by infrared
irradiation) and/or by the action of-énergy—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
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
example, in the case of base coat and clear coat,
following the application of the base céat, opticnally
followed by a short flash-off phase, the clear coat is

applied and cured together with the base coat.
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WD 2004/ 104099 PCT/ US26041015523 corr osi on
inhibitors, anti-cratering agents, anti-foam ng

Nt s, solvents. Electrodeposition coating takes
wofPER

‘ a conventional manner known to tPETARIIOHES23
person, for 5 exanple, at deposition voltages from '

200.to0 500.V. After depositi.on of the .
eIggfrggeg%gﬁtRﬁ?%ﬁﬁﬁi%%foﬁihpg§ﬁ%§ﬂFﬁf€W§P?ﬂ%%ned
allbwenseveesatadd aadhaning by Dokrxdenagidediction from
el ectrodeposition coating in a conventional manner

metRAoRATES PRE BRRAISTEE marden vwhHsth aeamitasedyor0

InASH Wi-th ter r, t S trate.is baked
e L e sl B MO RS v
defacumetdipngtot beobjoadted enpdr aturelsi eaft, Haim@xadmd fon UPE
th to.2oog Ln__order to crosslink the el ectrodeposition
ScdariAg. TTREPREIST SIS ST Bl ichans dealszl
sur@geeeding 15 to the invention, at |east one further
coating layer is applied, preferably by spray '
appPEéacrofualptyaceincicadudged by a variety of

tro tigally- LSt spr application, at
met g e e e R S i e
andohhtheefdabstvates othuheobhaifmenk anthdMaw RIaM ek 1y
.. W %5} a, baked 20 el ectrodeposition coating |ayer on
1t Yrielhet sl 158, PAEESINCENTISN y AS1E AR finge comttiaRptic

meth8¥elisi BoaPpl i edy LRI $rdsgenenaldy t@qe?ia%gifé;é aéneOp

coat. However, it is- "preferred to app
surgpecturlthesecbheitngeedydr. bebamplids eftcconvents cnaboI

ot BELHECES GEOBRLLCLEOR® LABLAR, Lhoma il Al iy, o
wheRhEBEuSHAT 868HEDRSR PQASHLA® CRA e 1 PASEance

coat/cl ear coat, - priner Surfacer substitute
QualayerMbasereféntoastybtlesar cdat .isPrirmirssiddadsr sox
artgégge£h§%r%ggggr%u%% E&u%%an the'composition itself
can affect the surface quality of a part produced. For
example the condition (porosify, flatness) of thé mold
surface, molding conditions such as fill time and £i11
pressure, mold desigﬁ sgch as gate location and thickness
of the part,,mold‘and mélt temperaturés, and otherx
factors can affect surface quality. If painted, the
surface guality also_depends on the paintiﬁg technique
used and the quality of the paint which is applied.

' TEST METHODS

B PQE, This measurement was made using the AutoSpect
Paint Appearance Quality Measurement System [QMS),
available from Perceptron, Plymouth, MI 48170, USA.
Painted and unpainted surfaces may be measured with thié
systém. '

Sag test A standard ASTM 20.3 cm (8”) long, 0.32 cm
(1/87) thick, tensile bar is clamped,horiZdntally at one

end in a cantilever fashion in a metal holder so that bar
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coatings are mainly used for stone-chip protection
and surface |leveling and prepare the surface for the
subsequent decorative top coat which provides

wopoet®eeisbon 26 WO 2004/ 104099 PCT/ U8266101553@T/U520‘6i70i5523

agai nst environnental influences and is nade of

pi gnented top coat or of color- and/or
kéfeatiPprodusi NG hasesconbngandofr Bhectl ¥@pCl €@he bar in
coat. The nulticoat constructions nentioned by way of

Ehexanbiier ey Bt3echel pravibed ot tthanient iaed the
SYEL 2680 in PR Ofc LOQSYET REE ﬂ%£hh§st§§ﬁ§88r88&nward
sealing coat, in particular providing hig
ssratcaturedistaamcecodl inghesercoat tagpt ayense .
fol lowing the , e ectro.-:o,i%kon coating |ayer may he
appl i e FFRRT Y o R et FBhal ML Bat PR BgRAEESTeb e force
¥BoWnihe dbea pessgcskilled &R (he) aalahOiepPpl ying
the rel evant_coating layer. This can be a respective
b?ﬂh?ﬂh%%h@@%gt%@@ﬂg tepnvaiahhgy fo? exahpbepowater is
i I i hugpt s o fo) E

T LA £ G 0ot B0 1S MR R o motdtea
slaghe: cofipomenives arubbdmivebpoognipeedtvNgs . 5agepks when
they ma e physically drying or by oxidation or. be
ShERFER | e R fokarmes Phopte L P Aoet Aoy the top.
SHATBEeESH $OPF L0 5. b&EaL: §OAL 85 anth SERL{D ghgeéhg
these "are generally chemcally cross-1inking systens
G Erezand 201 bean c (F 9"t hétametgr (hylevnvard i theahdpor

' j rradiation nd/ or by the action of
SLehBLE THE o140 00 BONRRF B e o P ey 2
zadéhtranctdf Twrertdanedntoconti bgo |l ayercths appkieduring
inh ste (2) of the process according to the
v eHtrdnt 1herosrednd i Aot B9 et ¥ - dol MRt dEENER| fgrce and

ba¥81 Lon Dy £ WS r SR AL CLY1PLL S Or AR 181 408 0T The
the respeciive subsequent coating |layer. Rather, the
dota i yepoduyed xem the average of three determinations.

A similar instrument, the Ceast® Dart Tester (Ceast
S.p.a.), was also used to measure dart impact. The data
reported are the average of three determinations.

Tensile modulus, strghgth and elongation Measured

using ASTM Method D256 at an extension rate of 5.08 cm.
(27} per minute. _

,  FleXura1 modulus (thrée point) Measured using ASTM
Method D790. |

. Melting point Determined by ASTM D3418-82, at a

heating rate of 10°C/min. The peék of the melting
endotherm is taken as the melting point; Melting points

of LCPs are taken on the second heat.

Compounding and Molding Methods

Compounding Method A Polymeric compositions were

prepared by compounding in 30 mm Werner and Pfleiderer
twin screw extruder. All ingredients were blended

together and added to the rear (bérrel 1} of the extruder
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be applied according to the wet-on-wet principle
known to the person skilled in the art, wherein at
| east two 30 coating layers are cured together In

WO 200u9%ul ar, for exanple, in the case of baR@/ESWHH015523

and clear coat, follow ng the application of the
base coat, optlonally foll owed by a short flash-off
exﬁﬁﬁ§ethﬁheNE§éaﬁCb@mﬂ|QihQﬁmml@@r@h@ caredsidgefhdr into

ba%;ﬂ %828%4?@1@%%%81?K a&r?’z %%ﬁ?/ 1p(;31rao%“e‘sfsl%?i:rcd‘tacﬁ e

usihe bknveatianialbewnsosubsioat exrs sedRd dify a dnpeeds
construction from netal parts and plastic parts

neRRPEhaaretBRSEdiBNthEhERABPIAST i c Pagme lartemitapiatieds
wel£S a beage on_t
ot Tonr Povmany e et fPhbngn Relf) ERRbELatlils poo-
35Dhb<tﬂg¢$¢hqﬁznn|theumbmp®attlsurﬁadeextSUdéaceate and
rodu a% can be judged by a variety of nethods. One
Pyl S|%%Fy Ufslial , observing the smoothness 10 and
thec@ﬁf)baﬁtimgttte@ﬁotihe guilacs aMd howaceunalglyy a
it reflectsits surroundlng Anot her nore systematic
exGePhodl 1§ Do WerpersapfePéirddenieat tvie mupmar angeruder
es 0 h n ot t.C have
we o O8r" At Tt ofbofat el Al MRE Hed by ¢
(ofiot e, baﬁrmbeh neasured using the AutoSpect(r) Palnt
Appear ance ity Measurenent system It is
und%‘?ét%d‘t%’f/eﬂﬁ‘éld%@t L8&R ARat! fiestospPesimens fgh 2 3
ort§e-60MR9SEEL QR hb$8hEg RaRRATLCT M %I%% L ture were
qual ity of a part proddced. For exanple
28@oh@@?cr.onnc(lpbrmmqn;atm:aweme;eomﬂh@amd 20
sur%gcghe Xd|n condlélons such fill tinme and
filT" pressufer %ﬁlaea & fn 183&TH: n&ﬁtérﬁbgﬁﬁ n 3454
théhi skaessrivédtibelpact, nold and nelt tenperatures,

and other factors can affect surface quality. If
pai nt edSTt hePoly (1,3-propylene terephthalate)

Amerlchem®1859 R3 ~ a concentrate of 40% carbon
black in PET copolyester from Amerlchem, Inc., Cuyahoga
Fall, OH 44221, USA

Crastin® 6155 - A terephthalic acid, adipic acid,
and 1,4-butanediol copolymer available from E. I DuPont
de Nemours & Co., Inc, Wilmington, DE 19895, USA

Crastin® 6129 - A poly(l,4-butylene
terephthalate) polymer with an inherent viseosity of
about ;.2 available from E. I DuPont de Nemours & Co.,
Inc, Wilmington, DE 19898, USA. )

_ Crystaf®)1906 - A PET copolymer, inherent
viseosity (IV), 0.65, copolymerized with about 12 mole
percent poly{ethylene oxide) available from E. I DuPont
de Nemours & Co., Inc, Wilmington, DE 19898, USA
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surface quality al so depends on the painting
techni que 25 used and the quality of the paint which
is applied. TEST METHODS DA This neasurenent was

wonerani®y ng t he AutoSpect Paint Appearance Cu@hbgyﬁﬁmf§23
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Measurenent System (QVS), avail able from Perceptron
Pl ynouth, M 48170, USA. 30 Pai nted and unpai nted
surf acescg}iﬁ@@@%@sw ed pwirt Boh@b%lgﬁ!%t ef; Sag . kost
A standard ASTM 20.3 cm (8") | ong, 32 cm (1/8")
@ﬁ@bkabi%n§r©@ bar I1i sDePampede hidengens at |§o at bne- ,

ion in a netal hol der so that
ﬁfﬂmig%é @%4?%@%%9@§€CT/U826047015523 has a 15.2
cm (6") Ryetahenoef Kam the cl appiuwthRcRaL b@e tB8i3able
hol der is heated in ‘a 200C for 30 mn, 3
Brem dptar{ant nferrhebens 6 $hbzbach has %@@@@d Germany
downward_ is ggaggred afte coollng to room
t enper at&¥ere Pluieft LRApECPITESLCcTRI aSteweric

t L

BRI Eor hevin %0501¥§1 Sipg: %ﬁﬂ@ég% ngéjf%g ﬁr%nd

di anmeter hem spheri ti pped tup wel
EQBypbﬁhuam¢shyh$n@@euet}@hyQoD9bhm¢kw(ﬂgﬁﬂkﬁﬁ&éZf:@m E.

[ | de ague. Thi s lves nonlna
{pelipott s Mrugiianktdo stRrki ol PRendrdiquent Thate
pémgue i s clanped on the top, and botton1surfaces, )

bot h sides of the clanp having colinear 3.81 cm
(1.5") dizgehex®halas, —aadtubalﬁapt aVaﬁkablbhéxom Ciba

| ague. in the cen f these ho
g%%% ¢%§m+%a%fta e’ t 3" EheN u%o%%ﬁ'tméﬁforce
duri ng Ixcthe- i spash/83. s ool degodi Qhé?éir Ypa e
maxi mum force and total energy to break are
afleerateendfom t hlélﬁla@raolfrh%reﬁlatlaahe@oa@e@/éx@t he

PR LR  R Mr tliefote paig.

' ampnk&mﬁrusednt@&ﬂﬁﬁguamoﬁﬁrIS|ppﬂcﬁotdgﬁﬁmﬂﬂébtlon,

melting point 360°C.

LCP2 - 100/33/34/33/300 (molar parts)
hydroquinone/terephthalic acid/isophthalic acid/2, 6~
naphthalene dicarboxylic acid/4-hydroxybenzoic acid
copolymer, melting point 325°C.

LCP3 - 100/70/30/250 (molar parts)

hydroquinone/isophthalic acid/2, 6-naphthalene

digarboxYlic acid/4-hydroxybenzoic acid copolymer,
melting point 270°C.

LCP4 -~ 50/50/70/30/270/50 (molaf parts)
hydroquinone/terephthalic acid/iscophthalic acid/2,6-
naphthalene dicarboxylic acid/4-hydroxybenzoic acid/6~
hydroxj~2—napthoic acid copolymer, melting point melting
point 230°C.

LCPS ~ 50/50/70/30/320 {(molar parts)
hydroquinone/4,47 -biphenol/terephthalic acid/2,é—
napthalene dicarboxylic acid/4-hydroxybenzoic acid

copolymer, melting point 334°C.
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20 reported are the average of three determ nations.
Tensi | e nodul us, strength and el ongati on Measured
~using ASTM Met hod D256 at an extension rate of 5.08"

WO 200410409 ) per mnute. Flexural nodul us (threE1posdo1ss23

Measured using ASTM 25 Method D790. Melting point

Det erm ned by ASTM D3418-82, at a heating rate of

10C/ m BicthexfedE &20 he angdliyeg hydrdet her-mised akena
melting point. Mlti n% points of LCPs are

h
mo ) LHDERCERE S SAGOHEAE ZOB0 CAB BB Ed CAGPanE DRG dHE
ncMegheds @Gappoundi ng Mebhed-A Pgl yaRE %nC%@_@Sivtailg!@ of O

were prepared by conpounding in 30 mm Werner an
mgPKPE/ dewar. twin screw extruder. Al ingredients were

bl ended, together and added to the rear (barrel 1) of
the extiGaERX®2&BRD 2047 FoUFTY PEHUSIBONT g1 5393 wax

EXCaRt 1t ha es ang. 94 hek oM a I D,
usEXTER] of ABLAN BbOS r&é%‘tsg( 2?14 ﬁaf?gf“s)kﬁg\rﬁa?’htecorp
Chplrastiei z8E 28808ddBEA.usiingia kegoirdeidnjtecthieor pummcid

@néecegtignitotgbg nmet hod are noted in the
VAl Sl e&POBAr I8l MPefBE( gt HPEs 5 were set at 280-310C
resul tj ' It q;gé%[ E%;:r - %gg %fgj
on theNg%rlr%gth%i on “an e(%tlrélr er&?lg%ae a ngS%Fn 0 %
wodtnewonCorpdiihdragwhitthhad Bifhing waaitlh®lsafecas Nyco

.I\/Eth&lg A Exce t a_ 40 mm Werner and Pfl eiderer twin
MigerawSext-AuderyY 10Pna520888: The side-fed material s

ol ded FALBERST (oM o e o g 0 16

lehpjactiardnmebdiagtonchien€ibbelst, bewpdnaly & \war elyvco
.280- 300C _ nol d tenperatures were 110-130C. 15 In the
MipezapFes C&APRAY N fHgr E8PEARs are used, and

PEN - poly{ethylene 2, 6-napthoate).. _

Plasthall® 808 - polYethylene glycol 400 di~2—
ethylhexanoate. _

Polymer A.— ethylene/n-butyl acrylate/glycidyl
methacrylate (66.75/28/5.25 wt. %) co?olymer, melt index
12 g/10 min. ' ,

Polymer B ~ ethylene/n-butyl acryiate/carbon
monoxide (57/33/10 wt. %) copolymer, melt index 12 g/10
min. _ | ' A

Polymer C —Aethylene/n-butyl acrylate (73/27 wt.
%) copolymér, melt index 4 g/10 min. ,

Polymer D — ethylene/n-butyl acrylate/glycidyl
methacrylate (66/22/12 wt. %) copolymer, melt index 8
g/10 min. ’

Polymer E - ethylene/n—butyi acrylate/glycidyl
methacrylate-(72.6/26/1.4 wt. %) copolymer, melt index 15
g/10 miﬁ.
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they are defined bel ow. 3GI - poly(1, 3-propyl ene
terephthal ate) Anerichen(r)1859 R3 - a concentrate
of 40% carbon black in PET copol yester from

wo Aseni@bem |nc., Cuyahoga 20 Fall, OH 4422],,@,% 1015523

Crastin(r) 6155 - Aterephthalic acid, adipic aci
and 1, 4- but anedi ol copol yner available fromE. |

DuPont miel yYNeN®F S- &emleﬂeﬂm BAE Y ngt 100, o 17 GIOBO81 v 1
USA Crastin(r) 6129 - pol y(1, 4- butyl ene 25
TR 4 €98 ol Y S ih i | P et maicosiay ofndes
@%J,twl maravailable fromE. | DuPont de Nenours &
Co., Inc, WImngton, DE 19898, USA. Crystar(r) 1906

- A PET Exﬂpmqmé} - |aﬂ¢arleane/mmmsl taycz(yMte/(gJQ,ﬁ:ldyl

zed 1& rml e er cent
po ya( ert}ﬁ ene( é(’%f%bfl a\Va ER L “Eﬁrjxlﬁorﬁn% 14
dNEID it is & Co., Inc, WIm ngt on DE 19898 USA 30 WO

20041104099 PCT/US 2049915523 Crystar(r) 3934 - PET
honopol iverlyri® 8:92)0 67, ctival tnblwethoorEl id. a®idPong5,/15

mour s & Co. on 19898 USA
‘E%ost Mo YA T fa&&dﬁ‘ﬁﬁﬂ%gﬁﬁ ﬁPfEﬁgﬂ%\/&}q%|@d% 0.9
dramdGlgr st 1GRe RE0840 Sulmbagh am Taliiss s co.
Germany Hytrel (r) 5556-- a thernopl astl c elastomeric’

1361y d6itlari ngddmhg BFol 4R8P &- 51&23/4 ene terepht hal ate) and -

poI y(teg?%geﬁn%l %Ger) lyc cks avai l abI e from
FRETIre & E5mernd. con I ivigroh

t&&%&lu&o@%ﬁr@@@s{d b o0 B4R, %\4;% Slga?hee

fromGC ba Specialty Chem cals, Tarrytown, dL

Trom H.CAL Dugys80/Ey NS 15y SQOZC(thchpémﬂsr)lngton, DE

q one/ 4, 4" - bi phenol /terephthalic acid/?2, 6-
THEYLAY K

. .

Thermx® 13787 - A poly({l,4-cyclohexyldimethylene
terephthalate)} available from Eastman Chemicals, iﬁc.,
Kingsport, TN, USA.

- Ultranox® 626 - an antioxidant, bis{2,4-di-t-
butylphenyl}penterythritol diphosphite, available from GE
Spedialty Chemicals, Inc., Morgantown, WV 26501 USA.

Uniplex® 810 - a plasticizer which is
poly(ethylene glycol) dilaurate with an average molecular
weight of 946 available from Unitex Chemical Corp.,
Greensboro, NC 27406, USA.

In the Examples, all compositional amounts shown are

-parts by weight.

Examples 1-4

The compositions listed in Table 1 were made up by
Compounding Method A. Plagues (7.6x12.7 cm, 37x 5”) were

injection molded, then primed and spray painted in a lab

-test that simulates an antomotive paint line. Heat sag

and DOI were measured. The DOI of a steel plaque was

73.5. The heat sag and DOI data are shown in Table 1.
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15 nhapt hal ene di carboxylic acidl 4- hydr oxybenzoi c acid
copol ynmer, contai ni ng about 25 ppm potassi um cati on,
- melting point 360C. LCP2 - 100/33/34/33/300 (nolar
WO 20044H0%) ~ hydr oqui none/ t erepht hal i ¢ aci d/ i soPE/HSAPH015523
aci'd/ 2,6- 20 napht hal ene di carboxylic
aci d/ 4- hydr oxybenzoi c acid copol yner, nelting point
Theypwat |seeg wa s oHSaTEr 250 9riHSHars shhe melting
; r o '§Q%#; j+C ;aGl napht hal ene
p°lg¥g§?g§331?§kgci 4- §g$5§§%g%%%$%'acid copol yner,
25 nmelting point 270C 'T&F4e-150/50/70/30/270/50

(rmol ar parts)—hydreguingnelterephthali-c—
aci d/ i sdpht-hatic—aci-HFFERL nvp?.'sra!%nu dtcdrboxyl i c
i 4_ A A_Ln\l\lln»'\n—ln:% _aC. dAY & -\_UA_FCX\,.’) ngnfk | |
RPN 52 575675V AN K PR 5D IR RN ¥ e
COpO| y PTITRAA =Y Por-tt—Tif1 L5| |§?3 A rsul pE—-230C. LCP5
- 50/ 50/ PHPE 828 pol arpafs) >0 | 3.5
. D K S .
hydrqu|éH" +4-—4—bi-phenol ﬁgr,gb Ral-etaci-dh2, 6-
napt hal tgpgicarboxykic aej-eh41h foﬁﬁbnnzeiﬂ acid
copol y i Eiclting potat—334C1+31+—\\O-2644/,304099
' Ul mll mlla Yo [ AP, VA b 90 asl
PCT/ USZC\AmJéHéh\éﬁL 'LBﬁIB vaa)\ :3)9— %qJ \I:|39 ; 5.\91 ret hyI ene
wax use & Feaptoayarigble—f-ah-al ari ant
Corp. Cha ; 9205, 0dsh 044 £3 B3 Ty 1o
' - 0270 2 4 D2
have an VRhEe—5f—0 RO axs—S j!ccmax(r)
PED 521 xt+-eH-zed—poty yi-ehe-twa uysed{as a
ol d |uﬁﬁ@3.. 4 ovaitabl et k& 2rilant—dorl.
Char | ot (/BESKEI®8XRs yea ¢34 Pegorted-tB Have an
acid vdye—ot—abott—18—+rg-KOHgwa—Ntglboesir) 4 -
aver age imvina%el“-9=ﬂ$ 9 h ag§§!!§bﬁlnite
f 1 H 5 ' o4 Zi nzyw_r\_\_l_nj % \79’91- nZ N ﬁf-\7'§-‘,8_‘W .
I berS Pol VA | II\‘J avail [@.8 T T T I\I_y'\.aU
5 ' : Comparative Example A

' The composition shown in Table 2 was ‘preparedh" by
Compounding Method A and was molded into plagues
(7.6x15.2 .cm, 3”x6"), then primed and spray painted in a
lab test thatrsimulates a Automotive OEM paint line.

10 Results are shown in Table 2.

Table 2

Example| A
Crystar® 3934 1622
Hostamont® NAV 101 0.4
Irganox® 1010 0.3
Licowax® PEDS21 0.2
Polymer A . . 10
Nyglos® 4 20
Piasthall® 809 3
Americhem® 18589 R3 3.9
Sag, mm ' 33.08
QMS DCI 57.7

Comparative Examples' B-1

PET molding compositions without LCP were compounded
15 by using Compounding Method A, and plagques were molded by

the standard procedures. The dataz shows that a grafting
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15

M nerals, Calgary, AS, Canada. Nyglos(r) 4W 20544 -
average approximately 10 m length sized woll astonite
fibers, available fromNyco Mnerals, Calgary, AS,

wo tiaactaoo 15 PEN - pol y(et hyl ene 2, 6- napt hoat @CT/USZ&G—UQIS‘»ZZ&

Pl asthhal I (r) 809 - polyethylene glycol 400 di -

et hyl hexanoate. Polymer A - ethyl ene/n-butyl
AEbEratelcl el Bl yriet hacrsy |t @ d66rel 5/ 8/ 2tn Mng %he
copolynmer, nelt index 20 12 /10 mn. Polymer B -

Rty eI B la@rlgﬁ%ﬁle’yq;a? T oo der (BW 33/ 10
| ygr
(y&%}t r?ﬁte?})gl/gn but ﬁ acr yI} ate (%/t%gel%earﬂ %Sagf%fﬂ?r

annéqanmg nmhuennﬁﬁnekmgyNuhﬁgrafﬁaﬁgnnﬂbﬂérs such as

et.h Iene/n but. acrylate yC netha | at e
% o X/:) 4395) ey bR onghencrs

el mserno% me;tﬂé\é!s%neims LILEY yal@tﬁﬂﬁiéiml%«l-eﬁo
nmethacrylate (72.6/26/1.4 w. copol yner, nelt.

ingerses . gFoomwlatizms anmmwtﬁom shown in Table
CT/ US2004/ 015523 Pol yner F - et hyl ene/ n-butyl
acrylate/glycidyl nethacrylate (66.75/28/5.25 wt. %

copolyrmer, melt index 127ghlé Ain. Polyner G -

e - at e/ gl voi.dvl 5 t rvlate
(l631-20/-17 wt 04 Eému,,ﬁ ybrl WeltDigad IF Golatin] 1
Su-yR{-)—-8920 et-hyHepelrpt-hacryllic_acid 85/ 15
s G LR B | BB ey TR LT
o Hestaront® NAV'101 4104104]04]04]041]047]04
Teflon® TES050 : 011013017101 }1061710114) 01101
irganox® 1010 031030303103 ]03jfj031{03
Polymer A 10 | 15 | 20 10
Polymer B 10 [ 16 | 20 { 10
Polymer C 15
Nyglos® 4 ' 20 1 20 | 20 20 { 20 | 20 | 20 | 20
Uniplex® 810 3 313 1{ 3 3 3 3 3
Americhem® 18589 R3 391 39(39{39]39] 39739 ] 39
Sag, mm ' 28.851.2[707{15.1] 17 | 134 35 | 204
Flexural Modulus, GPa 25 114511141441 ]4.051428] 16 | 292
Total energy of break (Ceast), J | 3.59 | 7.35 | 8.64 | 2.36 | 1.93 | 2.49 | 3.29 | 2.03

Example 5 and Comparative Example J

These compositions were prepared by Compounding
Method A and inijection molded by the sténdardr procedure.
The addition of 5% LCP5 to the formulation increases the

elongation and decreases the heat sag in a toughened PET

composition containing sodium Surlyn® as a sodium source.

Compositions and results are shown in Table 4.



10

g/ 10 min, available fromE. |I. DuPont de Nenpburs &
Co., 10 Inc, WImngton, DE 19898, USA. Teflon(r)
E9050 - A pomdered copol ymer of tetrafluoroethyl ene

wo 2"{‘!a(h(b“”h"exafI uor opropyl ene, available from ERCTUSHHHATS

de 'Nemours & Co., Inc, WImngton, DE 19898, USA. 15

Thermx(r) 13787 - A poI (1, 4-cycl ohexyl di net hyl ene

t er epht hal at e) avallablé_ElﬁnﬁEastnan Cheni cal s,

I nc. Ki ngspprt;—TiN; qu@mwe a0y Ug $26 - an.

ant|OX|dant 013(4 4=dr=t-putytpenytjpent eryt hri t ol

di phosphi t_e, tér@o‘;ggz;rrom GE SWL%?%i alty

- Cheni cal s, | ngcpshor gart owr, W—2650%UpA.  Uni pl ex(r)

810 - a pl ast ﬁ&yﬁ%&DWﬂlcn s 1pgky(ethyiene glycol).

di laurate wi t [ an,@&VRjgdc nol ¢cghar p@elght of 946

avai | abl e froJiLi&FeEEET call 8- g5 & eensboro, NC

27406, USA. 2 anptes,; 451i i GO hosi ti onal '

amount s shownrgte ~pgagd s by wergaty %anrpl esbl 4 The

conposi tions - o Tabte—t—were de up by

Conpoundi ng ﬁﬁﬂﬁﬂgégg%aques 6%t ;F cm 3"x 5")

‘- o )

were 30 inje IGUMmIIUI ded; L_nt:gg_uei "fg.gﬁ and spray

painted in a ARsESSEhtHaEsTM € frl aut onoti ve
paint line. mﬂgészhagngwti}_gﬁgg E§%§ured. The DO

of a steel pl fis, GPa O-_ | IEsjeatazsqg and DO
data are sho mTabt e 1. 33 WO 20047104099

PCT/ US2604/ 015523 The heat sag was observed to
decrease as the nelti oi nt.of the LCP conponent
i ncreased. Table 1 Efn%%gg‘ 354 C star(r) 3934
49.Th 49eckeAPxbrgdck the amount of glycidyl

methacrylate in the toughener was varied. A wollastonite

"which was sized was aliso used. Compositions were made by
Compounding Method 2 and test pieces were injection
molded by the standard procedure. The compositions and

their properties are shown in Table 5.

Table 5

Example| 6 7 8 9
Crystar® 3934 | 61.2 | 61.2] 812 | B81.2
L CP5 5 5 5 §
Polymer E 15 :
Polymer F 15
Polymer D _ .15
Paolymer G 15 |
Irganox® 1010 0.3 031 03 0.3
Licowax® PED521 0.5 0.5 0.5 0.5
Nyglos® 4W 20544 15 15 {15 15
Plasthall® 809 3 3 3 3
Sag, mm . 11521 | 1461 14.76 | 14.12
Tensile Sirength, MPa | 424 {431 48 | 447
Flongation, % 448 | 16.7 ] 19.51 ] 284
Flex Modulus, GPa 341 | 3.04] 3.09 | 2.89
instrumented Impact, J 56 |5.02] 612 | 10.45
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Surl n(r) 8320 3.5 3.5 3.5 3.5 LCP1 10 LCP2 10 LCP3
10 LCP4 10 Anerichem(r) 18589 R3 3.9 3.9 3.9 3.9
Ir anox(r) 1010 0.3 0.3 0.3 0.3 Li covvax(r) PED521 -
WO H02190® 0.2 0.2 Polynmer A 10 10 10 10 N | os(wpsweR0is523
20 20 20 Plasthall(r) 809 3 333 = m9.11 11.7 :
19.38 15.48 DO 64.8 79,9 77.6 72.8 5 - Conparative
Exanpl e AxErelesnidsilts Gincsrmmeiuraﬂ'ﬁtﬁ E:2amplse K
prepared b Conmpoundi n nd was_pol ded_jnto
Pl 2UHE QRSP i v JBRGS PR HR T et B TShay B
Eei| Viﬁ%lxﬂ%s’ﬂ wdr@b dofd dhathsi BULRELSd oA OFREL Ve
CEM paint lTine. 10 Results are shown in Table 2.
CmmCe‘s Pigmargld e stak (PyoReBiRie . 2re Hosewnohe (Fable
5 V 101 0.4 Ir anox(r) 1010 0.3 -Licowax(r) PED521
.2 Polymer A 10 N tos(r) 4 20 Plasthall(r) 809 3
Aneri chen(r) 18589 R3 3.9Tabag, 6mm 33.08 QVS DA

57.7 COﬁ'pﬁ-L&l-LJAL@-—EX@&' es B~

ample| 10 | 11 12 K
1Crystar® 3934 61.2 | 637 | 83.7 | 682
LCP5 . 5 5 5 0
Polymer D - 15 126 | 125 | 12.5
irganox® 1010 0.3 0.3 0.3 0.3
Licowax® PED521 0.5 0.5 0.5 1
Nyglos® 4 115 15
INyglos® 4W 20544 15 | 15 - ,
Plasthall® 809 3 3 3 3
Sag, mm 17.35 | 12.19 | 14.48 | 16.28
1 Tensile Strength, MPa 399 | 459 | 4586 | 4786
Tensile Elongation, % 48.18 [ 38.34 | 36.37 | 46.1
Fiex Modulus, GPa 241 | 304 | 3.00 | 3.00

Examples 13-18

. In these examples some of the PET present is

10 replaced by other polyesters. Compositions were made by
Compounding Method A and molded by the standard‘ method,
and the compositions and physical properties are shown in

Table-T.
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PET nol di ng conpositions wthout LCP were conpounded
15 by usi ng Conpoundi ng Met hod A, and pl agues were
ded by the standard procedures. The data shows -
wo 2901"[‘1%499% grafting 34 WD 2004/104099 PCT/ US2DOBYS¥8H015523
rubber such as Polymer A is effective in increasing
the dart inpact with increasing rubber level in the
conposi tion, but also iI#kasks the heat sag with

H s At bt N
HREeast ||% I Mh}é.‘ BCV i -[4I\U = 51[ tTi ”% T UDQ‘?S ISUQE ap
5—Petyrrer-s—B-ard é arfe not db% erreCtl € T UbDbET
tonghensts—and tEg 0L §31ET $asg ol 1T 488al] SH% as 512 |
THERer T evel—Tncreases zFolmoatTonsg and Tesuftssare
i g rapte -3 faptes 3" EXaplg B OEF GHN ¢
PR E"fbs 893462 3457 sﬁ%js*‘e‘z—g—éﬁ 5773552, 3152 P 563
“; 3 w‘él) NAV1T0TPp24 04040404044 04 0.4
280 = Pt 010t Ot 0 10 1T 0, Tl 7
RO 10 O 3 r\. 3 .-) 3 3’) :) Oa?i . Sog S UO% 0|OWTEI
ifga &%1Oi¢( nﬁ‘s ﬂ’dn ar "An lans-> = w
Vs N A M IR Tl b Al T AN B
\qulbl Arr [ v A av) LU.1bU av) @U 4V iﬁl U”'I‘tgl € \[15 oflU o o
g 3238 3 3 Anpriehefr—18589-R33-9319 39 38
glosO NS o Sagrrm 288512 7e 75 134
PRasHEi® 8081 oo i Wodi-d— GPa-2 5l 45—t 44—
N5.4 .29 1 £..2.992 T&tal—ererfv o {—f 4+ —3-
Qmﬂl'l. -;E ; E 1_’)\1 4; (‘2215:| :l&y :J‘ 3V-h§a ml dpl )lT7J
ol Seng s, iE0 | o346 17 360 2t 56 TS B Y
ikt o;ﬁ'%n .r‘n:ﬂm“;zgtr cfﬂq LI:I%?ﬁ‘kb DEEs! |3Lg[§g Ve1E51
uau Qd“'i-ﬁqu E‘av::u:.;uz lsll zlolﬁl:L'I:UfJBg-\ <1] 29 I EE.H}-}U 283
herumented [mpact, J a§§%‘ . 2 U942 | 20.96 | 2241 | 1099

Examples 19-23 and Comparative Examples 1-P

In all except one of these examples other po%yesters
were substituted for PET. Compositions ﬁe;e made by
Comﬁoﬁnding Method A and molded by the standard
procedure; exdept in the extruder mixing barrel and die
temperature settings were 300°C: Compositions and '

physical properties are shown in Table 8.
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The addition of 5% LCPS to the fornul ati on increases
the 15 el ongation and decreases the heat sag in a
t oughened PET conposition cont ai ni ng sodi um

WO Bo#/kogedor ) as a sodi um source.  Conpositions IHI’WUS2004/€)15~'~23

10

resul-ts are shown in Table 4. 35 WD 2004/ 104099
PCT/US200 3/0 1 55 23 Table 4 Exanple J 5 C star(r)
3934 r62.7 57.7 LCP5 5 BabkersD 15 1 anox(r) 1010

f\_. 2 Li r\_n\%parxfr P u321 O \'—:L !\l ! nc/_r\ 1"; QII I n(r)
8920—3—5-3abepy 14 £P9 (L yLagn 237 T "Mool 20 boOad 23 [ P
. . =4 J b )
1685 —TfenstterStrep—thi-MPa839-6-35-4 1 Elonl atidn—%
GRS 393 ol BTAL 2 2.82 2 37 Evanplds
E’I ??‘.WQZSC exanphbe Phb afount df ghyeidyll 5
CE%-LA ensl ot o 1 oh 1|-5 a +I$||ﬂ anarli ke hvyari LSA S
-BEN_HGL’I yr—ate—t—thetoughRened " Zr akt .
[l | U PN~ P\ A o Di -)nd \ ‘Ta D Is_ed
AL ons e Rae—bly—6 .p§urdi Yg—Methdd R andS | 15
1 e—+hAfectpr—npl-ded—by—+ .gﬁt apdard1.2 | 66.2
Tl HI ne A tlhao .
lﬁ"a& Fﬂ1 1TIT L,ﬁ{g}JJD v 1 1 1 Grr T [T
E,_bﬂ’%l no., bte{5 513%%,,% E%h'rr! 5 78 g 0¢ | 03 | 03
e s 1 GOk GO b 0P L O B E G54 95 | 05 [ 05
T‘os@,gyv Dsu 45 5716 | 15 15 15 1 15 | 15 | 15
PlastHail® 805 3 3 3 3 3 3 3 3 3
Sag, mm 20.22 | 11.73 1 13.19 | 94.87 | 106.37 | 10.06 | 11.97 | 23.48 18.68
Tensile Strength, MPa | 42.1 | 432 | 478 | 447 | 47.7 | 466 | 471 | 3
i | 37.3 | 39.8
Tensile Elongation, % | 34.8 | 11.98] 22.5 {2825| 3395 | 559 | 5.96 | 39.96 | 38.1
Flex Modulus, GPa 3.22 1 275 | 254 1281 { 278 | 265 | 286 | 182 | 180
}Q‘“‘L Impjict, Total 8.34 | 871 |25.75] 106 | 1013 | 104 | 898 [20.46 | 45.82 |
nergy, )

® It is believed the PEN in this composition had little or no
crystallinity after molding.

Exampieé_24—26

In these examples the compositions were madé.by :
Compounding Method A, and the standard method for molding
the compoesitions was used. Compositions and properties

are shown in Table 9. These compositions have a somewhat

- lower heat re51stance and so are useful for items such as

appearance parts for appllances.
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Pol ymer F 15 PolynerD 15 Polynmer G 15 Li cowax(r)

PED521 0.5 0.5 0.5 Ir anox(r) 1010 0.3 0.3 [14.76

.3 N los(r)4w 20544 15 15 15 Plasthall(r) 809.3 3_
““)”m%““gﬁb, mm 15.21 14.6 14.12 Tensile StrenfgtHUSHpHo15523
42.4 43.1 44.7 Elon ation, %4.48 16.7 1 28.4 Flex
Modul us, GPa 3.41 3.04_3,09 2.89 Instrunented | npact
J 5.6 5.02 6.12 10.45 3339—@@—2004/ 104099
PCT/ US2004#7015523  EXgkan Fa- 12 2and arative
Exanpl e Ki-Theconposi t1ons [was rade Hy Conjpoundi ng
Met hod A, [cRBEiaBgzdl Ngs Werjerzmader2iag |tdeesost andard-
procedure U B @25 1 0Ns arjdophyso.6@al| properties are
shown i n gl onke RAVIGH! € 6 Exgnpbe (10201 12 K C
star(r) 395k tkio®igrofioRate | 6804 0BEHS 5 5 5 0 Pol
mer D 15 Kpy 1275 125 1] a00X(4.00103000, 3 0.3 0.3
0.3 Licoyehide ridep2Z21 0.5 {00300. 63a | Blsbop(r) 4 15
15 N | os(pgiyAfa20544 15 19 Roast habl|(#)o8p9 3 3 3 3
Sag, M 1TygendFedG60l4. 48 118048 | aas| baoStrengt h,
MPa 39.9 4adifem® osPra TensiT el El ongatooon, % 48. 18

7 ,

38.34 36. 37 46. 1
Tensile strength, Mpa 532 | 82.7 | 54.1
Tensile elongation, % 4.3 3.6 3.9
Flexural modulus, GPa 447 | 463 | 474
Nofched lzod, Nm/m 31 30 32

Unnotched !zod, Nm/m 550 540 560

Examples 27-37

This composition was made by Compounding Method B
and injéctiori molded by the standard procedure. Some of
the 1ubricants‘ (“Lidov&ax@”) were side fed (the “second
mixing stage”) -and some were rear fed (the “first mixing
stage”), and this is indicated in Table 10, which also

- shows the compositions and their properties.
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Fl ex Modulus, GPa 2.41 3.04 3.00 3.00 Exanples 13-18
In these exanpl es sone of the. PET present 'is 10
repl aced by ot her polyesters. Conpositions were nade -
wo by+/1@osmpoundi ng Met hod A and nol ded by the ste@idsmdiniss2s

nmet hod, and the conpositions and physical properties
are shomn in Table 7. 37 WD 2004/ 104099
PCT/ US20041015523 Tabl eTabBEeamfl e 13 14 15 16 17 18

2

C star(r)-39034 68 2 B3 -2 58 2 48 2 E3 2 § ]

12 K

3 g dxamplel 27 ] 28 Todie 5?’151)@5 Pt irdE B35l g Sl AT
15 15 Cr-n nfr\ Il ar nal v 12707 . 1M0
e MK N AL UG g TN N,
LGPA o1 o clodclolclod b b B ;;L;";S,TH; 518 iﬂé 5
PRYTREDN | L1231 12 4204 "25 AR R d80 3 % 1512 | 125
S 3rarat 242216 3& 323
.E{SW%@%‘% ength—NPa—4it-6 ‘b7§ 3%§ 8% {9"” 33.«; -8
é%o % 4#7.49 17.p8 31.74143.66 38 37.61
M éxﬁ)crurf, SPa 423 - 0071891292 14-2183 55 [ 0%
%E Jqunent pd | ppacti , J] 29.45 7.[3 28.42 P9.96 22.141

9Exanptes|19-33any Compar dti vel Exapptes L-H In
Shd F&xceptonejof These] €Xa [otTer ppryesterg 5
G SEoSTTut €d TQr PHET o &9npogiti ons Were made [oy
fganpaundi ng Method |[A anfd nolided |by the standard
DT RERIMIEE | EXCE 5 IfnoBhEe extruddgr m K1 ng{ barfel gnd
ghoe
Nyglos® 4 15 15 15 15 | 15 15 1 15 15 15 15 15

Irganox® 1010 { 63 | 03 {03 {03 {03 103 )|03)03|03]03,03

Plasthali® 809 3 3 3 3 3 3 31 3 3 3 3

Total| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 |

Exfruder RPM__| 250 | 250 | 300 | 250 | 250 | 175 | 300 | 250 | 300 { 250 | 300

Sag, -mfn, As .19.98 14.68[11.66|21.84 (2338 19.41(19.03]| 17.05| 19.67 | 19.13| 18.02

Molded

Tensile 4441427 1428 1 41.5 1434 14391456393 )417 413|414
Strength, MPa -

Elongation, % {35.14151.56]26.15[48.14] 34.8 | 9.12 {42.64|27.29{42.07| 42.2 |25.45

Flex Modulus, 285]289|304|283|294]1305(1321|290/(286]|278]277
GPa |

Instrumented 18.14 30.29 31.69131.34120.76112.23131.98{22.05|38.85 17-8'1 14.75
Impact, J : .

Peak Force, kg | 345 | 426 | 470 | 403 | 426 | 158 | 473 | 332 | 470 | 401 | 367
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tenperature settings were 300C. Conpositions and

physi cal properties are shown in Table 8. 38 WO

2004/ 104099 PCT/ US244/ 015523 Table 8 Exanple 19 20
L21a Ma 22 0 23 P C star(r) 3934 612 Thernx(r) 13787
61.2 66.2 LCPS 55555 PEN 61.2 66.2 Polynmer D 15
15 15 15 15 15 15 15 155 Crastin(r) 6129 61.2 66.2
3GT 61.2 66.2 Ir anox(r) 1010 0.3 0,3 0.3 0.3 0.3 0.3

CLBIBSO. 3 O 3 Licomax(r) PED521 0.5 0.5 0.5 0.5 0.5

0.5.0. g : N | os AW 20544 15 15 15 15 15 15
15 15 SCO@?%%%W&ﬁWKrﬁo S309:3 3 33333 Sag, mm

20. 22 1d) 73t 1349 YA U6 vw2h ghd. @@rbén97o£3oﬂ§ or more
18.68 Tensile Strength, MPa 42.1 43.2 47.8 44. o
isgbrepie ROBye 3t @Y i threhdiqldimbrodtitonMd, 34, @bqat 93800 C
or2R05:2825 33.95 5.59 5.96 39.96 38.1 Flex Mdul us,
GPa 3.22 2.75 2.54 2.81 2.78 2.65 2.86 1.82 1.89

I nst. KapaghoTot@l5 8&:84gurl 245 wpE.ghg. peroenB 20.4

1l§u?$h89y§@af§1 %I %ﬂﬁ%%yrﬁ%n Ekl%inge%oﬁﬁﬁd}%hgtF%%%st

I'S” conposi I'ttle rystallinrty
50et trerglnad dilregn &5 c@iainplrgsta4126atmonhlesmtexcazfrmm t he

re nma hod
1P BSE B rar H HeT T o 1 01 s SR CoNBbUPT FohsiRsme
cougedrySoapost it DHS pamltprsm@;r trieQs 130 @b@nﬁhewnsaﬂd
Tabl e 9. These conpositions have a sopewhat | ower
lifgaf FE¥PERLALRS Al B are Jd Gl OF oR195%Fs such as

(c) about 1.0 to about 35 weight percent of a

reinforcing agent with an average aspect ratio of about 2.0

or more, and whose average longest dimension is about 20 um
or less; and

(d) about 3 to about 30 weight percent of a
polymeric toughening agent which contains functional groups
reactive with said isotropic polyester;

wherein all percents by weight are based on the total
of all ingredients in said compesition.

2. The composition as recited in claim 1 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 one or more
of HO(CH2),CH (I), 1,4-cyclohexanedimethanol,

HO (CH,CH,0) nCH,CH,0H (II), and

42



appearance parts for appliances. 39 WO 2004/ 104099

PCT/ US20047015523 Table 9 Examle 24 25 26 C

star(r) 3934 72.60 72.40 69.50 U tranox(r) 626 0.50.

0.50 Hostanmont(r) NAV101 0.20 0.20 Distea | thiodi

ro ionate 0.50 0.50 LCP5 4.00 4.00 4.00 |Ir anox(r)

1010 0.30 0.30 0.30 Polynmer A 4.00 4.00 4.00

Teflon(r) TE9050 0.10 0.10 0.10 O Anerichen(r) 18589
HORBH3MBANLEHRED) .CReoBidcatoeNgl 1) Muparkansinl €s an
.D%Im%n ati o?, % Fl.exural nodul us, GPa Notched |zod,
* URfot ched'YzoB, ONm W BGhptest 27 47 gnd z is an
aveeRRes bl apowas7 mMageakyyLonpoundi ng Method B 5 Thi

and injgecti on nol ded by the standard procedure. Sone

of 3théhpPubPreant 81¢n L3 eoiRed'B®d ereachi ¢ frég prhwious
c1a38G00He - BH X Dgi §t AYEL ) o2 £ 1183 Lhe

“first ren'rxi ng %t ageﬁs,oand I%Qtﬁilrggegllts%rl Adi é)tl&g%it%ylene
teTgbhéhadatehi ch al so 10 shows the conpositions and

t hei,r p Les:, 40 WO 2004/.104099 PCT/ US2040015523

Tabl'e TOCERRMRTEl by g b Jol 5 37§35 36 136 BFevgous
clstias( Whe8834 64i@ 638InBIJi6B. bt hab3ah 6Fcfabd. dspect

1.2%3.763.% LCP5 5 555 555555 Polymer D
Fa}2°5°1298°45 8- 9295 1Yy 191G PEP 3G VESags Baxamgm
aiReatibedoki soMex (13 BE & 5 &S 0.5 0.5 0.5

5. The composition as recited in each of the previous
claims wherein said reinforcing agent is wollastonite, talc
or potassium titanate whiskers.

6. The composition as recited in each of the previous
claims wherein said reinforcing agent is about 5 to about
20 weight percent of said composition, and said liquid
crystalline polymer is about 2.0 to about 10 weight percent

of said composition.
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520 Licowax(r) 0.5 0.5 PED 521 Side Fed Licowax(r)
0.5 PED 521 Licowax(r) PE 0.5 0.5 520 N los(r)4 15
15 15 15 15 15 15 15 15 15 15 Ir anox(r) 1010 0.3
0.30.30.30.30.30.30.30.30.30.3 Plasthall(r)
809 . 33333333333 Total 100 100 100 100 100
100 100 100 100 100 100 Extruder RPM 250 250 300 250
250 175 300 250 300 250 300 Sag, nm As 19.98 14.68
11. 86 Tﬁe84oﬁ§o§8t18n4és1§E&Eié5.Q56%§ﬂ91ﬁﬂ%b%3p¥%v9%us
Mpl ded_Tensile 44.4 42.7 42.8 41.5 43.4 43.9 45,
clggmg wheyeyn sajq molrgp%h@wpuwla%mnto@on%ms
epd® 16r5éa§§o£ 6 9 42. 07
i Ve dars SRS W5 54 553 2. 0a
3 0@ 3TQQ Q0omPO 21 BECR. I8 Qeﬂﬁted}%nIa&ﬂh‘wﬁbnmedp18viéus

c 9,,84,69,3 23,.33,98 22 05 38.85 17,8
139200200, 024 21 10012 30,3030, 22.08 900,401
tolSBoﬂ?BlSB@eﬂ@@t4@dr6@ﬂt 6f4dnd]ﬂ%|ﬂ&re.hon6mers
CO%%QEOSItI?u%% ngrjngingd %a) at_Ieast about 40 wei ght

K

6f cent otropic polyester with a

nEIBLn@h@0¢6mpé$E$1éﬁ é&xﬁéciﬂgﬁ3ln0%a%ﬁr%f thk akeytous
bout 20 wei ght percent of a 1liqu

cleﬁg}ét%ﬂ?mbowaﬁe?OW%mr}%@rp&ome |O§ an epasy

compound or resin, or a lubricant.
10. A process for the manufacture of a composition,
comprising,
(a) at least about 40 weight percent of one or more

isotropic polyester with a melting point (MP) of about 100°C

oY morer
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50C higher than a cold crystallization point of said
i sotropic polyester, or if said isotropic polyester
has no cold crystallization point said nelting point
of said liquid crystalline polyner is 150C or

hi gher; (c) about 1.0 to about 35 wei ght percent of a
reinforcing agent with an average aspect ratio of
about 2.0 or nore, and whose average | ongest

di mension is about 20 m or less; and (d) about 3 to

about O wej ercent of a meri c tougheni ng
agent bgﬁﬁtgrﬁst?LﬁRﬁqQN%ﬁ)%ﬁ&ﬂﬂﬁsp§§§§€ﬁl95 #ith
11@1@16 bﬁ?bt@mﬁn@%?xlﬁﬁﬁ@f,wm gidn @ldg PRIGENLS BY 1east
ght are based on the total of all ingredients in

503%1%11%1&@6@1% oh.cold W%ﬁfﬂé@@ﬁl@ﬁ neipkcpfesirich
1s6kabpyd ¥@§§§%9e§a'gr §c§£fﬁ) %? % g%g% L3t Bas no
y 0 erl ved from

essenti a repeat units ne of nore
cogfl Eevephlhatatlaulpplm@omhmhamibnjapm@iamdof said

d boxyl d
g P RlB R o) LRI chal g AeoRanel .
: ereinnis
re'_ufof:ﬁf‘gﬁe‘?g%?t %Jrg!‘_'zft‘)n WW%&%@?&# gat1pg0f, aGARTZ2 - 0
orl 8088, AYE" 3960 2 ADOM 716&%:8;&31 Q5 13n Igeabout 20 pm

conposition as recited in eac previ
orclasas whe@rein said isotropic polyester IS

pol y(e n re ht.hal a e conposi tion as
reciteglg?/ e% ¢h %f (?haeb%urtevﬁ%l]%l alpﬁgc\%ﬁgr&fn 4sai d
po&gmefotCt@@gm@wﬂﬁgh@@eﬁﬁ1wmw&ﬂagﬁnﬂﬁﬁmﬁa fuhatien8l groups
ut 3.0 or npre, and has an average nmaxi mum

reaFﬁéﬁgl%ht%fS%b%u%SQKF?RﬁQHPQ%ﬁﬁétQ§' The conposition
as yrekted i egeh-ofcd hey, mee\@r&usareclb@sféa WheERLN ot a1

said reinforcing agent is wollastonite, talc
of all ingredients in said composition;
and wherein said composition additionally comprises at
least one or more active ingredients and optionally one or
more inactive ingredients;
comprising:

(a’) in a first mixing step mixing materials
comprising said isotropic polyester and said polymeric
toughening agent to form an intermediate composition; and
then

(b") in one or more subsequent mixing steps mixing
materials comprising said intermediate composition, and
said one or more active ingredients; and

provided that each of said one or more inactive
ingredients are initially mixed in said first mixing step,

or cone or more of salid subsequent mixing steps.
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or potassiumtitanate whiskers. 6. The conposition as
recited in each of the previous clains wherein said
reinforcing agent is about 5 to about 20 weight
percent of said conposition, and said liquid
crystalline polyner is about 2.0 to about 10 wei ght
percent of said conposition. 43 7. The conposition
as recited in each of the previous clains wherein
sai d1lpolrysepiect osighe magi Ggentin i@ N weR%EY n0kaid
: cgrboxylic anhgdride functional groups. 8. The .
1S05MmpBst PBMYSS - PRCTORY T I° 3t tPbfia ey (evichggt units

de@lidicam rwhar eha SAl fo POl yABrFd Ledipughener, GoNt 3B$nthalic
about 1.0 to about 15 weight percent of one or nore
ACHENGREr € - ScHAPRT R FRR ¢ ulet vty Growssid,9 anfhene or more
ofCARReSLEIAN @9, eciuled h BhEACHQiml A, PILVI OUS
clainms additionally conprising one or nore of an
HOg g8xyH-Wafpdi@Hor TE ési andoHOACH B CHa0H0) 10H,GN,CH,CH,OH

ce . _the, manuf act ur e of 0 sition, .
o e kg () EPY BE et o or e ThePcanerape is
1 aoedor andr e issatrop:tagelyesiesutvt hca amekti Bg . poi nt
(NPE of ﬁbout 100C or nore; . 44 (bh) abaout 0.5 to )
about - 20" GeP gt pRraenteor e 11 quiddtrysal filngherein
sapal YEBErWhOsepdEYd s G POL ol H(Athy183% +3REnkhhaNg e .

than_a cold crystallization point of said 1sotropic

pol yést RS BFOFESIT AT #%%W%gi@ polYy esrcerthadapps 10-12
W c ah l | [ | Nt sali t paQi : 1 d.
T ot AT he Pl yar T AR Gy Mrcpfen ey blint
ofapbutt13001® caboytre3s anei gist apentedt Oofoaabout 10 weight

iLnforei ng. agent w th an average aspect ratio of

pegggﬂ% §£OQQ%$ %%#%fsﬁﬁﬁf%Muﬁggié%gfgd%lpgﬁﬁgéPg agent has
andanensgenasgseabordt 20 gfabout 3.0 or more, and an

average maximum dimension of about 10 pm or less.
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or less; and (d) about 3 to about 30 wei ght percent
of a polyneric toughening agent which contains
functional groups reactive with said isotropic

pol yester; wherein all percents by wei ght are based
on the total of all ingredients in said conposition;
and wherein said conposition additionally conprises
at least one or nore active ingredients and
optionally one or nore inactive ingredients;

conpr,i si.ng: a') in afirst mxing ste 1 XL N

ot 201 orBY RenEr e iy S Ot Ghve 266 st er taiqlo-13
wheakdnpehyaeps Tymé oug henidigeraigentaded tf @omtains epoxy

i nternedi ate conposition; and then (b') in one or
TURGFEORBbsEHRERT - mi xi ng steps mixing naterials

CONMPKL ShAYa S8k Srh AEET SO} Al S HOAMES) E&@ncoﬁﬁgsﬁﬁ.%ﬂ of

one or nore active ingredients; and provided that
angaeReoPisaldimpel o?- nore inactive ingredients are

i §al bijo e ) oSl i TaL WG SLERy 0101 ONG 0L,

nore of sai d subseque m X1 ng steps. 45 if. T%e
ispepcessomstieeibedy imarndlai mnlOnteereirn asabdotive panel,

i i ol yester_consi.st ssentially of repeat . .
anuﬁgﬁggggé?F%%dtfr% Bhe or° Hor & U5 Yer & ﬁFﬁﬁPchaﬁ?%?net
ori aophihag) i &n @cidrand & G-maphitdalene 1direar hoxyhigle, a

acid, ,and, one or nmore _ of HO(CH2)COH (1), i
de§oRaE{¥E oHe XTIk Mt Faholof HAUEHEERY0) AOREEFRORE
fu&hﬁ%ur@ﬂdofilC%Qf@gﬁ%ﬁg}égjd@gé¥3ﬂ@g@%§5%@Heqﬁkﬁhémt.

wherein n is an integer of 2 to 10, mon average is
1 t 674, ThadkpPeasrafraetaga ofrsaiéer 1nt 6labvat L400r 16

whién TBe,pLpcessyas recited in claim10 or 11 wherein
sai d 1sotropic polyester is poly(ethylene -

t er épht hal aredmob 182, Thmwagi,ocessmabifeci tedst auanyon
veggglgf géalgﬁm]égéf%ment vehicle, comprising the
composition of any one of claims 1-9,

19. The automobile, truck, snowmckile, construction
vehicle, or farm equipment vehicle as recited in claim 18,
wherein said composition is coated.

20. A process for coating substrates assembled from
metal parts and at least one plastic part, with visible
metal and plastic surfaces, comprising the successive steps
of:

(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 an
electrecdeposition ceoating primer on the metal surfaces; and

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

plastic surfaces;
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wherein said liquid crystalline polyner has a nelting
poi nt of about 300C or nore, and is about 2.0 to
about 10 wei ght percent of said conposition, and
said reinforcing agent has an average aspect ratio
of about 3.0 or nore, and an average maxi mum
di mensi on of about 10 pmor less. 46 14. The process
as recited in any one of clains 10-13 wherein said
pol previded otlgheni gl eaehtsaisntad fdicepdry tifupertonahke
g p r t rising._th
e oS T 3k P R A AL g ryR, and et
leappeapaacef pan¢ p&a$tﬁntpﬁtuswhaualm tomwbisdhiohswahch
- aut onotive body panel, an interior autonotive panel,
ogﬁréﬁﬁ fance part, a power tool housing, electronic
cabi netla) oat hosiss bt exd 6fd iihtOfpelRei OfF Q@nﬂeast
for a vehicle,_a decorative interior panel for
ongi FAFRGPT 8 PPEYRSrT it t%rl‘@ltéﬁlgappépépﬁénébﬁklt 100°C
orOkRek ; t el ephone equi pnent. 17. The appearance part
as recited in clains 15 or 16 which is pi gnent ed.
18. An{hut apebl | @, tfauckownaihoisilobt eensentceion

LifERbel by 1 LA SR O o eSO L0 U
atallltaaﬂbbBD%Q mrglr@kr t$raowan biolld, ccgasaitmtia’ononvp)dsﬂrctt et

t hi cl d
“23et EPhE GAr A RORBERT T or] oo Rut 20 1R By DEA4&SFBF

hagoabi agla Ucbﬁj'zf,’aiEBl assenbled fy @raldmtealtlﬁgr psiandoat
lleast one plastic part, with visible netal and

sapfadi a1 urFRekal L g lomey ﬂﬁ91§&b€e§§|Qég%?%ps

of i (1)cel 6bk0dEPPSid i AbROAT RGilghe SURSEHRL 8%, 5
renovi ng non-deposited el ectrodeposition coating

reageArcirgneothe wiiystaatayshade Repealt! yasiossfl phkithg2 -0
ortﬁgrg?pgﬁatﬁfbse average longest dimension is 20 um or
less; and
(d) about 3 to about 30 weight percent of a
polymeric toughening agent which contains functional groups
reactive with said isotropic polyester:
wherein all percents by weight are based on the total

of all ingredients in the composition.
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el ectrodeposition coating and thereby form ng an
el ectrodeposition coating priner on the netal
surfaces; and (2) application and curing of at | east
one additional coating at |least on all the visible
metal and plastic surfaces; 47 provided that at
| east sonme of the plastic parts make wup the visible
plastic surfaces of the substrate, and at |east sone
of the plastic parts have a conposition which
COHE{ISES ré@g @If$FQ§$ é%ﬁﬁ”sﬁg%t 't%@ta%% %Sﬂgdp% 8&
| east ™ on@ |so?rop|c péiye er wt ng p0|nF
meoflapauts 190C aorl emste; or(Eb)p]EElCHnﬂc @Gaxtt,owalhbutri2dble

Lght .percent of a i qui stallin ol r . .
R e A O PR
cohbangatkel sussysiedd | zaddn Mpiddn-efepcsaicddi sotropic

pol yester, or if said isotropic polyester has no
el@SFHOQ‘FE}%? k3 aGE‘?%W%l e r e ltHen§upsitne t6f and

thé@fnglkngf@lsgryﬁ@iﬂ Neh PUIMBY 1 ey lei%fét%dab%@hon

about 1.0 to about 35 wei ght percent of
Coﬁéilﬁgoif“@‘ﬂ ngh el 6 1Tkl i eavalag@m@@tslrcappocoatlng

t gﬂﬁ ose aver age | ongest
%gngﬁogh?gmiﬁggﬁ ess and (d) about 3 to about
30 redghtopedednthaf = kﬂﬂgﬂﬁﬂdme Kdughenpﬂgsagenparts
ich contain unctional groups r iV
ma?‘éowoﬁ?% PiiSele ot a g ol et s o dres SpbishaatR, Cana
ataleabasesmonot hehd gdedstiaf @ldtd ngredierbspbBithén which

conposition. 48 21. A process for coating substrates
cogbsenbFfed from nmetal parts and at | east one plastic

part, ywihyyisible spmtals@nd Rastdss Wl a¢ese 1cast
conpri sing, electrodeposition
one isotropic peolyester with a melting point of about 100°C
Or more;

(b} about 0.5 to about 20 weight percent of a
liquid crystalline polymer having a melting point that 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
said liguid crystalline polymer is 15C°C or higher;

{c) about 1.0 to about 35 weight percent of a

reinforcing agent with an average aspect ratic of about 2.0
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coating the substrates, renoving non-deposited

el ectrodeposition coating agent fromthe substrate

and thermally cross-1linking the deposited

el ectrodeposition coating and thereby form ng an

el ectrodeposition coating prinmer on the netal

surfaces; and provided that at |east sonme of the

plastic parts make up the visible plastic surfaces
orofictbe substhade,awnchgatldregstt samensfiohhéspkaspicor

arts have a conposition which conprises: (a) at

legéés?ngbout 40 wei ght percent of at |east one

i sotropis pebyest efo Wdu@ IelddimtpPeeRteat aboyt

100C or nore; (b) about 0.5 to about 20 wei ght
POpEREEAt BPUERCR IR Wy St I eSS pFe fURETL AR A JTOUPS
redBLEL B0, POL n%af&]afsé&oﬁc leasle s2QC;hi gher than a

cold crystallization point of " said isotropic

pol yesreinh aflifexeiuks dut mopidipainpebeeed hasthe total

c c | ]j.zatj oi |.d..nel ting point of
Ofs%#g f%%%%@?%#@%r%???ﬁ%‘%%W%%%&‘¥§"15oc or hi gher

(c) 2abontpiodedon HhwoutoBSineigitstpareentsebmaled from

reinforcin gent. wth an average aspect ratio,of
mefgbupdnt Sud %t Hre: S RATOE berhge ToRgELELPLe
me@h MEBRHOPL A4St 20 HM ced eSSmpitid) agboutadiba ahaut

30 wei ght percent of a polyneric toughening agent
CURAREhCEoRt al PS5 | UPRT | SPRAT LT Gips C35¢alli ¢élwFtR Bapgble
nek SO LARI 61 ROLYEstgFsogrein all percents by wei ght

are based on the total of all ingredients in the

conposiifen. tl22t & ploresssdng codtiengleghbdtr paess make

a | [ O tal n I ne_pl [
arpSHE oS ER S AR alASEh S SRBhpaEel BB &
leaenpebréngf apipd | ©hd ¢ oihe aet < Wrdweg sokccapokeéasbnonkich

coating at least on all the visible
comprises:
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nmetal and plastic surfaces; provided that at | east
sone of the plastic parts nake up the visible
plastic surfaces of the substrate, and at |east sone
of the plastic parts have a conposition which
conprises: 50 (a) at |east about 40 wei ght percent of
at least one isotropic polyester with a nelting
poi nt of about 100C or nore; (b) about 0.5 to about

20 wei ght percent of a liquid crystalline polyner
havi ng (g, nglt § 895 POLLE had déﬁgﬁg é?%ghtSQQ higher .
than a cold crystallization point sal d isotropic

ongolipesrepicopolvesadd WgﬂhranmaiQmﬂgyesn@w offasbrot 100°C
orCpLdo¢rystal lization point said melting point of

sard Tiquid crystalline polynmer is 150C or higher;

(c) abobt dbOuto0abous Boweightwedemeepleroknd of a

rei.nforci ent th an average aspect ratio of
158 ST PORD el e e b e R PnGaert That is

td&ﬁEBSIQWﬂﬂhiﬁhdﬁnﬂMén be%%ldaGQyééélﬁbggtlgntﬁbfﬁ%“ﬁf
30 wei ght percent of a polyneric toughening agent

Saifi eRCEBAPEF RO+ URTEFonatT dffOLPﬁsld ASatEiopd cwPphvsater
halsSAbr 0BG PLLYest 8 zathgl %d"ir?é s REF &%ﬁttaneyﬁwtﬁhgh&f

are based on the total of all |ngred|ents
sagdnpogiifonry 9Bl Thee molbwess ofs dJ5éJ| ﬁ1 @9, hpgher; 22,

wh t
sug;?Lgthgaﬁﬁgﬁfaéggéga egzaccor e Pgrceﬁgbﬁiogess

re¢hfckainyg 28ge2d witl22an 2bre ageehisplee thaatifiactbyr edout 2.0
according to a nethod which conprises the process of
oGCgFﬁYZgndzqh%§e2@veggge longest dimension is 20 um or

less; and
(d) about 3 to about 30 welght percent of a

polymeric toughening agent which contains functional groups
reactive with said isotropic polyester;

wherein all percents by weight are based on the total
of all ingredients in the composition.

23. The process of c¢laim 20, 21 or 22, wherein the
substrates are car bodies.

24. Coated substrates which are coated according to
the process of claim 20, 21 or 22.

25. A vehicle manufactured according to a method which

comprises the process of claim 2G, 21 or 22.
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