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agents, liquid crystalline polyner, and a toughening
agent is useful for making parts requiring a snooth
surface, for instance for 10 autonotive body panels

and appliance parts such as handl es and housi ngs.

TECHNI CAL BACKGROUND One of the challenges in

replacing netal parts with 15 plastics is producing
plastic parts w tHO§VESTER COMBSIITTONuUr f aces,

and/ or whose surfaces can be coated (painted) to have

a gl ossy snooth appearance. This, often coupled with

the need for certaimigl gEMhevehseRfiofoughness

and/ or heat resistance, nas presented a 20 chal | enge,
especi &l P9lyAastsingopbpyheisnandmprheingi Ageediféatdsamounts
t hat el at i i nexpensiye. - . ITher I i f
B b T
andlpmee, bend successénlihy dsedti hssapefulngbanfa&ing

and have the advantage of being reusable (for 25

eRahhP e SERAPIENE 6%P%Fha?6r?69@heFOFhéHSFHEPﬁD§€F
PRLYEREE 1 vEOMBMG phAc UseSnWNeE81 DLERT BakE5aBGELt 95t WO

or nore environnmental stresses are needed, inproved
coapdsesi and heessngbl needed. For instance, a
particularly challenging type of 30 part is an

aut onoti ve body panel, such as fenders, hoods, doors,
lift-up tail gates, tTECkNICAS, BAGREROBPS, bunpers,
protective noldings, side panels, body sills, mrror
housi ng8¢ AANENEsChIbbeNers, 1gasePaRRIPFaBeEePartanyith

1 /104 ; 5 h a T .
o (3PSt Tber prae SaTy bol d6d 1o ST oset L aedst aagi e
t 6bmpahbesssonfahey, wahtl/ bt wpoepeshiyfaneshean be coated

a éggggé&?’tghggvgugtngsgguggoggguggpggrgggg§t 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
compositions are still needed.

- For instance, a particularly challenging type of
part is an automotive body panel, such as fenders, hoods,
doors, 1lift-up tailgates, trunk lids, tank caps, bumpers,
protective moldings, side panels, body sills, mirror

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



mechani cal /i npact danage, and they nust have a very 5
snmoot h surface so (usually) when they are painted they

whaooe/1e0g00d surface appearance (sonetinmes cal PEDUS2004/015523
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"Class A" surface). In addition it is preferred that

they have enough heat resistance so that they can
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of stiffness and fatigue resistance to stresses that are
repeatedly encountered in normal use.

Other appearance parts may not require this extreme
temperéture resistance, but often require the other
attributes mentioned above.

More particularly for automotive vehicles Ipassenger
cars, trﬁcks, snowmobiles; construction vehicle, farm
equipment vehicle (such as a tractor or combine), etc.]
external appearance, for example with respect to color
tone, gloss and/or short-wave and long-wave structure,
the surfaces of the coated plastic parts for the observer
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



metal parts, since visual differences are particularly
striking there. 5 There are three different approaches
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nmetal and plastic parts in a mxed construction: 1.
The method known as the off-line process, in which

t renperattedrwbbdyaansgmehe »l peint padtk asepesaibde to
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t
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of the coated parts in one plane.

A further drawback is the necessity of operating two
doating lines. |

I2. The method known as the in-line process in which
the metal body already provided with an electrodeposition
coating as a primer and the uncoatéd.plastic parts or the
plastic parts optionally only provided with a plastic
primer are assembled and provided with one'or more
further coating la&ers in a subsequent common coating
process. | |

The drawback of the in-line process is the assembly
step inserted into the coating process as an interruptive
intermediate step which also involves the risk of
introducing dirt into the further coating process.

3. The method known as 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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constructed in a mxed construction and then passed
t hrough a common coating process including
we@bkm@atiooeposi ti on coating, wherein natural
5 electrically conductive netal parts are

with an electrodeg
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Plastic parts made of previously available fiber-

reinforced thermoplastics, for example, a

conditionally suitable, since the coated

re at best

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 5,965,655 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 toughening agents are not

disclosed.

U.S. Patent 6,221,962 describes compositions

containing an LCP,

functional groups,

a toughening agent wit

and a thermoplastic.

h reactive

The presence of
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specific conpositions containing plasticizers and
fillers is not nmentioned. U S. Patent 4,753, 980

wale®anodes pol yester conpositions containi ng PEF/USI004/015523

t ougheni ng agents. The 5 use of LCPs and/or fillers

with the present specific size ranges is not

nepe cofitd compdel padent cont SinBag epla Red2i384s and fillers
describes a cr éallization initiation systemfor
pb?y?%?h@?%ﬁﬁpg% epht hal ate) (PET) which involves the

use OfUC§ft@é@e&@nD0v®§S9@@n&@é@fﬂgeéop8ﬁyéétéﬁt'OnS

and plasticizers for the T. No nention is made of
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hbas@esii$Cn®®nmemMuoﬁéd|$nnﬁme pétentposi ti ons

cont ai ni ng ester a g/or Iast|C|zers and/ or )
filler$: %m.g i@ ? fl AP S ST 7S rangeES tBUMVARYL R
TﬂEltWEMIH @i]@’@erﬂ_ hfér I Mf%lgé);@lg%&@ﬁé ef88cBnhthalate) (PET)

osition, conprising | east about 40 wel ght
p‘elm-:ehnt inrobyes othe mose ¢EotevpaEn podyestRds ( cmawnihg

neEeh EReiP Sl e Shifeato of on Shs T oo ACition

ctyshadéioe mlPs/ﬂEeﬁncﬂ,L@) fihDses meith NGoPOiNici sizat

| east 50C_h|%her t han a cold crystallization point

(eepyedf R the setrRPF Lt porFester, or if said

| sotrople, potygs er, iag, #95Cohd €1Y58Abb52aLLOR1PAI Blends
sai d neltlng point of said liquid crystalline polyner
|ef15©ESOW1B@ wagh@m$ thermbphasulOsto ﬁboapee$fmelghntlon
ercen% ng|ng aggnt Wi th an a
rati'8*of %%o%?mp‘isb or Fof @, %hlal%o@% Zagt

Ob D881 6Dz Bs 2ndlY 0BT £1 BBEE s amléhv&wzé)oﬁé_&@ﬂea&aar size

PCT/ US2004/ 015523
ranges.

SUMMARY OF THE INVENTION

This invention concerns a composition, compr1s1ng,

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

(b) about 0.5 to about 20 weight percent of a
liguid crystalline polymer (LCP) whose melting point is
at least 50°C higher than a cold crystallization point
(CCP) of said isotropic polyester, or if said isotropic
polyester has no cold crystallization point said melting
point of 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 20 pm

or less; and
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(d) about 3 to about 30 wei ght percent of a polyneric
t ougheni ng agent which contains functional groups

WO e@ai104089 Wi t h sai d i sotropi c polyester; wherPCTUSL004/015523

percents by weight are based on the 5 total of all
ingredients in the conposition. This invention also
concerns @)prasess ¥ dro tadeutmaiufecitgirte merddre: abowee

composi t.ion, erein said npQsi ti naddl al |
BRI o Rt O & B i S A £y T B S
Qptd Al Ak ANey Oy SRy esalr&acltsd&opl& |§t91_rﬁ-’:131§ﬂ55
conprising: (a) in a first mxing step mXxing

rrat er |Vé1%relébrﬁdr3+ §€mf(%&j by atgichite ot 9@3391@} Ghd-he
|nter Erggdfya el clorl fgﬁggngﬂgr@%%{gt %Ognéﬁl(r@b]) in one or

nor e Sﬂ]bleQlllﬁrﬁntmlOﬂ regl st emadninGg prdessalSor the

Si ng sal d internedi ate conpositio and saj
GRERUA TS 2 1 RO SREE S B VAR HA L Bach

Qi‘onﬁ%éjnpﬂﬁl U Lol 16} | Anp A NE LH NS A €ne or more
initially mxed in said first mxing 20 step, or one

cﬂc‘crmfree degrs@xiersuﬁas@qijmtlrﬁr)alrﬂg{ AEpRT Tere inactive
ns of this invention described above my

aﬁ eb lecr%)a eacomrFralsplrn ‘ess for coating substrates

assenbl ed(4y om retal r pamiskiang step asistionengtersia s

part, ~wth visible netal and Iastlc conpositio
(%%’)Slﬁg sta¥dicewt J?Ri?ﬁﬁl%‘? g%p%r}‘%l/ %f%b%rlc
A Sudndn Bl et §odepasi £4.90 aﬁ?altﬂt&grxﬁmla%@sé&%@sﬁtlon, and

renovi ng non-deposited el ectrodeposition coating agent
feten t he substrate and thermally cross-1inking the

deposi t ed Iectrodep05|t| on ¢ at| d thereb .
formi ng 3606) an el Tt rodépt ]%ﬁt?%nsec% i ngmlﬁ?llrﬁi Jee ST HaLx1ing
el el ri s f 1:412& appl d cat t ofnedita €ir ¢t @i @ton, and

| east one additi on coating at |east on sonme or all,
prasfd e yor amre dcthee ingmdiontal 3 plastic

Surfaﬁfﬁovfﬁed that each of said one or more inactive
ingredients are initially mixed in said first mixing
step, or one or more of said subsequent mixing steps.

The compositions of this invention described above
may also be coated in a process for coating substrates
assembled from metal parts and at least one plastlc part
with visible metal and plastic composition (above)
surfaces, comprising the successive steps of:

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

(2) application and curing of at least one
additional coating at least on some or all, preferably

all, of the visible metal and plastic surfaces.
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WO 2004/ 104099 PCT/ US2004/ 015523 These two steps nmay
al so be carried out independently of one another.

WORDAM4890F THE | NVENTION 5 Herein certain terpreI/HSZ04/015523

used, and sone of themare defined below "Visible
substrate surfaces" neans outer substrate surfaces
V\,hi ch Hresdaitrwectdtyews sua) ol sacdes ssdot el ed mouiparti cul ar

a]aY observer, faor exanple, wi thout 10 the
a‘t ed‘“felgci?ébﬁ P OGN sual  ai ds. By a "liquid
crystalline polynmer” is nmeant a polynmer that is

ani sotropi c when tested using the TOT test or any
reasonabl e varl at i AN €3t THEs QBEAYTHEY in U S,

e B T T D e

pid fr(resst éselaow des), and pol y(ester-imdes). One
preferyed form of ' al| aromatic
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OB dLs (@XCaPta fOrqihect 1 ki NGy AT DEPSccSssL BS, esh er
groups), but side groups which are not 20 aromatic nay
tnamﬁxﬁuﬁﬂr T@Sib%©tTQwﬁmﬂ0bﬁﬁ¥N¢ﬁdsf®®3%$a@Pb%Jy%%¢h0Ut

i ch | £391 L est,
gg%crl ab égRa{CE%g%n |sdg$g%%%&%%léﬂgés are
mut ualﬁsy £Xt] Ugh ve cﬁ@@EaBBlne?SpcByymn:"IPE'mdaaSnﬂeamboHymer
condensati on polynmer which is isotropic and in

aett%%rﬁ%bs%%?%%h? Bren h%eiﬁ%%p%ﬁ%nm%tm% T—%@Ea@r any
L%%é§bﬁgﬁi@S$§flgffgﬁsthé¥%@f|F§§ dBYcripehugde u.s. patent

yesters, [y(ester-am des§ and pol y(ester-
i 4r,1 }:[b&,)37%,o Wlamcgh at s nbexehbhainhbhidedfby hee Eoneeecei ngUseful
e es roup

f er abl ast 00/ of
popeeiaRol R AR T S i R e T SRR T A T v
|§5§¥ eS8 ofnifies FONNGES | Hige BEOLPSG BOEmESEepol@ndr is
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comhecd T o gk @lpstare Lostkk sof THee pgbpers i bh bR eRpbymer

Qﬁgﬂﬁcéﬁﬁﬂng£fgp§r8ﬁgtpg gkcept 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 above.
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 more 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 ester, and especially
preferably essentially all of the connecting groups ére

esters. The proportion of ester connecting groups can be
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poi nts are neasured by ASTM Met hod D3418, using a
heating rate of 10 Cmn. 5 Mlting points are taken
assttile tralX itum  dfi e amjxtdmg\aandm fver rpheameb lsre amounts

neasured on the first eat t han one nelting
(i TSP d8RY (00 1] itH§ pt(#ﬁt of the polyner is

t aken g3 ddke Hrghests Ofnddhe), Mddiitig IR fEe@asured
for LCPs, a nelting point preferably has 10 a heat_ of
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resultlng [ es to 15 calculate t aver
SRS SO Gt tie BRARSI e asgl et H bt
V’Mg b Pfyridie iparddid e s The asRefdst et ithd sndheida@ti o

of the Iongest di mensi on of a particle divided by the

mﬂtte%t dixnemsi divnflGle Famdldiiang Brintwtekrrably has
ect ur 11 \Y/
ﬁ'b t bO;/¥ t eSlé)vnerog%e t\?\ndlﬁb% td & fﬁe(? %Bec etgécgg; l@@ that

dﬁlaﬁmgﬂepbzhyt optical mecr oscopy Types of particles
whi ch nmay have the requisite aspect ratios jnclude:

needl 1 19GS TR A9 RA SYFIBT dETHDIT I3 2 Ghd e
3\1\@4%5@{ tldf'cﬁ;%lc?a'sl BYi @rod&dpy I8t MRt i@ fifcation

etermned "as follows. The "pure" (no other
| wegirren i comsa Y tdree osiosol i de  eecielt ingrel nag@® uke s

gcfeae]g%\%le%l al %:’Ia?\?ezl?a‘f’qeﬁag .%%fl:elﬂga)_(n'\d nglsg\hé%:flg@ytlp$dnumber

e injection
- Rsesse ) amcamjtra Andricat seedes gortidpsoyi n'ghéOaspect
nold release) IPEis injection nolded intp a 1 nm

(7% )1 % Hik et tist Ry HORRR U v%ﬂdg%nftﬂe%e?%t%r%arglcle
BSs f%léﬁ& 4280y SAIML Sord FOF LA paStIETRNt ) The

fronfﬁ%iqgfaque Is p aced In a D'fferent|£¢ Scanni.ng
Catarigetasparid healedis romsuwbi@nty téhpedaearehe average
leﬁgth by the average width of the particles as
determined by optical microscopy. Types of particles
which may have the requisite aspect ratios include
needle-like particles, fibers, fibrids, fibrils,'and
platy particles.
By a “CCP” is meant a value determined as follows.

The “pure” (no other ingredients in the composition -
except small amounts of materials such as an antioxidant
which may be needed to stabilize the IPE in the injection
molding process and/or a lubricant needed for improving
mold release) IPE is injection molded into a 1.59 mm
(1/16”) thick plaque using a mold whose temperature is
50°C. An appropriate sized sample (for the instrument)
from the plaque is placed in a Differential Scanning

Calorimeter and heated from ambient temperature
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8 WO 2004/ 104099 PCT/ US2004/ 015523 (approxi mately
20-35C) at a rate of 100 mn. The peak of the
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bat i The ORC 48: ! h%@li‘féﬁ?hé@ixﬁé’i’%e-th@)’cé@ tapepgents
by wei ght are based on the total” of all ingredients
i detdren Torp day tilon"" Qi vleadieendiat négsed peecentharsample

b h I f. , d (d
o iR A Tor AT ind o ehindinat e 18P0 Mae
aeposhd | geind her | e usete Ayl ben@nymhdE it éhyt B8oling the

requisite neltin oint. Preferably the nelting point
Jhatrel 3 PEn jihey BHDEBroFeRPErd Hor e e et ef BB/ geetone

W ' spegj al py ef I bout ]
0908 res Salgacsponh e oL T S5 g e
hi gherBy P Vespercer{tvhileh werbylet nose | yaoed abh els¢etotal of

g s g R e S
PE&f esiethty sasid | SE the €hear baxyhihe GEi (s) COMPY ) Sec)

one or nore of terephthalic 25 acid, isophthalic acid

e 2( B PR eRl aneld| Y bokleT cingeedi enke PResSeRbl in the

C : ri ses one or nore of CH2) nCH (1),
1?%{?5%%?%#%22&95”; hanol , H(XCHZCI—E%) CH)ZCH20(-| )(I 1),

and HO{CHPRBHAGOCHRD) ZEHRGHOMR Gr2ahd (he | Fequheteéen

T 2% B o B B AB6Ut Y L Bparo 0t Bt et at PE
(18)apdsk (13d9c JRRiRES Mndry %r@‘fé&:@ﬂlﬁﬂ@%dﬂ“ Mu°eh or
m and z, respectivel'y may vary and hence since m and
Zh%gger, especially preferably about 220°C or higher, and
very preferably about 240°C or higher. Polyesters (which
have mostly or all ester linking groups) afe normally
derived from one or more dicarboxylic acids and one ox
more diols. In one preferred type of IPE the
dicarboxylic acids comprise one or more of terephthalic
acid, isophthalic acid and 2, 6-naphthalene dicarboxylic
acid, and the diol component comprises one or more of
HO(CH,),OH (I), 1,4—cyclohexanedimethanol,

HO (CH2CH,0) ,CH,CH,0H (II), and

HO (CH,CH,CH,CH,0) ,CH,CH>CH,CH,0H (III), 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
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averages, they z do not have to be integers. Qther 9
WD 2004/ 104099 PCT/ US2004/ 015523 di aci ds whi ch may be

wae@d/ 104999 orm t he | PE i ncl ude sebaci c and adi pPCT/US2004/015523

acids. Oher diols include a Dianol (r) {for exanple
2, 2- bi s[ 4- (2- hydr oxyet hoxy) phenyl ] pr opane avail abl e
fdzmmSaoprrcl,crsmy bE5 3k Pard Somedde FEE 5rRrlandse)sebacic

and blsphenol A, referred ponesters nis
ot Aot 10°téyera Sl a1 hlor

%ﬁ@% ;?y‘a HIGTRI T SHRant
t%w | ca?{)oxy aC| tsel f or f/p& rr% erjp derivative
sueh lad le dﬁlemt érepmcmhr&‘,m mayﬁ@lus‘mmsn diedexn 07,

RERHEH et DI S o Lo VRN e T o 5

oan e wsed aﬁu/cb]pq[{ Vingeri .zation process to forma
pol yester. ecific preferred | PEs include
pol y( étshya e i caph qrsfleish tarrardat e)n (feEr)context of a

Rl £ OB Ul epﬁ“ﬁﬂ Py mgditene dicarboxylic
%;cﬁldrap:ts*.m]aﬁ 85 ot Wihple crgﬁlmhmd;ﬁlmb meidlylanea diester

O R B (R 9 Dok (R 20 Sk 4 e BT TaT 41 2)

amnlm @i r@mlm'eme@tmatglafqmopl@@ka&lj ayahd B! e
Hytrel (r) fromE. 1. DuPont de Nenpurs & Co.
|crﬁ:rlva‘q/wen ot Deulcg"agraaru% BgRA copo? RRF SIS L Zdylon

t he 0 - of the above nentioned
3;0 é;esgsﬁd A j%ng?otascE%r]r}b%( i'c acids. |f nore than one
| PE (Wit hspsdstelfm q:preaffamféd nIgPEmrirtcsl)u@as P esetity L ¢me
total of such poI ners in the co tion is t
é‘iﬁﬁ?dﬁé aJ(aa e) eraﬂﬂlyy{hé %Ir%nt%?ﬁkg‘fiﬁh%l%re
| st Aoyt NY% cRETCaNpwOPORent (Br) )T a
bl'end ‘of 2 or more 30 1PEs is used it is preferred

tmytwyméﬁa@maﬁth@ﬁtekhéwyhe‘r has at | east
on | £i g, Point, whi ¢ dependi ng on
lﬁi@éﬁ%x #@hﬁéﬁp ’ene Eeré@ﬁ%%giaég rW¥éTf Q
thermoplastic elastomeric polyester having poly(l,4-
butylene terephthalate) and

poly (tetramethyleneether)glycol blocks (available as

Hytrel® from E. I. DuPont de Nemours & Co., Inc.,
Wilmington, DE 19898 USA) and copolymers of any of these
polymers with any of the above mentioned diols and/er
dicarboxylic acids. If more than one IPE (witﬁ the
proper melting points) are present, the total of such
polymers in the composition is taken as component (a).
Preferably the composition contains at least about 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

IPEs are used, transesterification may take place).
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| PEs are used, transesterification may take place). 10
WD 2004/ 104099 PCT/ US2004/ 015523 Conponent (c) the

WO edoafiorogd ng agent, has an average aspect ratiPCDUS2004/015523
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about 2.0 or nore, preferably about 2.5 or nore, nore
preferably about 3.0 or nore, and especially

pr ef erGporadout (). Oclor mmiref o itrentad st ashds tdre average
aspect, ratio of _the particles increases, t heat sa

(OB oI5l R1GEs R v <01 FiTics s Sy e 2.5
Ve mRdes Maxd el p £ FEBNS BN diSodb ot 20 Mdke | 658d nore
preferably about 15 mor |ess, very preferably about
ﬁﬁp%lcﬁlllyiés%l?eﬁ@{#@ﬁér%@il%%%ﬁﬁ aerage Porrpesingy as

j ' i out_ 0. TOr | er
R r 2l o BETS SREAN ey o
perdd deslovhiavde @rdpige sdndli steinStroes of i radioed sd9O0 nThos

more, nore preferably less than 5% Any of these
reafe IR e G AR sH BTN 98 bes B et Wit rpanye i hépore

Siies 0, 1o SL0Prel 1 OF e (LT orL1g 2B %5 1o
Bty oL 8408 AL 0LGESIG ARl Sl e O
regi 4 NG RO80ESE T O 1 QP BE R0 AL) mk i fied f¥h€ably about

wol | astonite "mca, talc, aramd fibers, fibrils or
f0 1# ids o andaon. fibesBergimlasisdssnthdanad® ohitsker s,
boron nitride whi skers, al um num borate whi skers,
rmegrieist ias s fate Wneker sdiamhsaini efn Teebonk@@ pm or

whi skers. Preferre einforci,ng fidJlers are.?2 ,
Tsetiing otef tiie | f) S Sl (4 1R Te Thpsaratios
o i i & i Sles Whd § KieE Sc@ish rod di i tkin oy adehahi sk€1Ss or

and especially preferred reinforcing agents are,
vibimenst s e f ke crahef Pet g i agRnt £ ahat FPRRPRRER S -

drfgcérgﬁ%%é%ﬁ@é%ﬂ%ﬁr5%f§ﬁ”fﬂﬂ§b@@@n$§ %ﬁggﬁgrbﬁyfe size

the appropriate 3 nmensi ons ‘as outline bove.

Thesehe efarinf e agn@geykst myt de cdat Boe wihdl hdbedi ofi the
pronbters or other materials which are commonly used
t'FtBat reinforcing agents used

Useful specific reinforcing agents for component (c)
include wollastonite, mica, talc, aramid fibers, fibrils'
or fibrids, carbon fibers, potassium titanate whiskers,
boron nitride whiskers, aluminum borate whiskers,
magnesium sulfate whiskers and calcium carbonate
whiskers. Preferred reinforcing fillers are
wollastonite, mica, talc, potassium titanate whiskers,
bofon nitride whiskers and aluminum borate whiskers, and
especially preferred reinforcing agents are wollasfonife,
talc and potassium titanate whiskers. All of these
specific reinforcing agents should have the appropriate
dimensions as outlined above. These reinforcing agents
may be coated with adhesion promoters or other materials
which are commonly used to coat reinforcing agents used

in thermoplastics.

11



in thernoplastics. 11 WO 2004/104099 PCT/ US2004/ 015523
Preferably the anmount of reinforcing agent (c) is

W@bwutio®9e 0 about 30 wei ght percent of the conpOBUS$10041015523
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nore preferably about 5 to 20 wei ght percent.
Generally speaking the nore reinforcing agent (c) in
t he 5 Ronposiblionchdeansturdt ert tlfmircfnmoisrhqimen\tl (cheis

R B, ¢ R R SRS I Garaniibon -
Ayrd G d £ormsmedb &) | s ey 1e wiseght npdhdént. Generally

conposition as long as the nelting p0|nt requirenment
%Oeqlolrr@tth%m%wéey@ﬁ%rc#reﬁ %9@% ) at® ®eScri bed

P
sélﬁtsl&ge%}%és %% é@% 820, 4, 11138 %3114 130 Hrgreny
4?&33@3 St he—'la‘dSéBacj’?ese@f ]d.éEbVB)GS/VlMJ, ﬂﬁé. de@J;eased, and

4. 169, 933 184, 9 4, 5 219, 461,
ROBERE S intate MblE R OudhET o5 6a
4,269,96p, 1. 27&1@&%@% 3189 ]4% 4 383sd@®5in this

4. 447,592, 4,522,974, 4,617, 369, 4, 664 972, 4,684,712,

4C<¥EOP~°:L12910I4 575271@3‘1 ag, 7 rrrqhtlmg 7151(91’7‘69‘—”@%‘1376?1“‘9@? is

17 SE P RLy b dtnen 8 il

21%146:19{99 1901 501035, 72991 S0 DA A 22, BYD254 P82, 148,

—g'té’ﬁ&’at Zgh‘élg s A%%? i czgt f%ﬁg g—g% 2@2{12 ?‘h : ny MK 8n9 45,

I@Si%loﬁm ity iespreéerretiot hajof he, 169 ased lilaygzl 2996,
relativel y hi gh nel ti ng p0| nt, pr ef er abl y above about’

2‘5;03(89’@4’%, p‘be@b?a%% a%o%%zab‘b%t 952300 4 evenZ frbr @82,

g%/%ga out g’%@a‘?ﬁ ‘I ng p0| %/e§1¥on?? %nggouéd'

n@I4bE smzhlgthwmaver $p61ha869he4 ceaper ar ut podepded,
for_formng an process osition V\/I|b7

cﬂauw IEPRER ol e R VRN s I i ¢ Wi - (e S i
siomdieant degradationsigushigei nsiancesbs, negst, 4%7

suffl cient’ degradatioh to cause the corrp05|f| on to
whsthteckford thedi at@ndedse®e278, 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 instances it is prefe:red
that the LCP used have a relatively high melting point,
preferably above about 250°C, more preferably 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 so that the
temperature needed for forming and melt processing the
composition will cause significant degradation of the IPE
used. By significant degradation in this instance is
meant sufficient 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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The conposition contains about 0.5 to about 20 wei ght
percent of the LCP, preferably about 1.0 to about 12

wWOD0200499.04099 PCT/ US2004/ 015523 15 wei ght prCTES81004/015523

and nore preferably about 2.0 to about 10 wei ght

percent. Generally speaking, as the anmobunt of LCP is

| e rvesisEt, dremersag dryl Inovws aueanhlsty fdess 260 to about
increas usual I.y without significantly affecti

slurbr: f"gecleq%gcp ﬁeearr%nnc%'. I%eqhears,algllﬁos%euarqﬁr}?%ﬁ nagsl‘ yt éee‘%glog)nt of
floxpdi s tiradrevesd | fhddie g tind s, adnd gt DEPn®ds is
LCPs are _well above the tenperature of the_ heat, K sag

tireasnd, Mgierl ¥ Hel Rt gl goihtcat bhe figeting .
ganerald adhe douer, (Retdar), e healrSathd by ddeh@Bound

al so been observed that 10 in many conpositions the
prieste reeerofi ankHeChnd npiroy g0 thiss ¢blargsewbi ¢ft§Co$ are

t he caonpasi ti.on,, conpared to i m.lar. conmpositio
BRI 6P, e PR (Hughehi e adiit (cBhpontfi
Didised tHOInEEIind Wb oad | WHE LA, afered 881 DPEENSr Lower
has a 15 relatively | ow meltitr;ﬂnpoi nt, generally

<me@r et Mgt i‘310‘430’@ whi %1%35‘]@1? Ql%sqapred that
G ANl o B auRs; L dihe (A JGAGL W U, Uey | B SY85etne

| PEs usual | ave car boxy droxyl groups
praeseEnts takhielsiet f unt thi fom at ongrasiipsi onus uadiya cet teaztsimilar

wi t h carboxyl .and/or roxyl groups. 20 Exanpl es of
s%????fntc&?%ﬁé]tacqb‘?%ﬁp@g?hcl ude epoxy, carboxylic

anhydrite, pdikehioxyd {ahGodwing &c%érb@xyéonépéﬁ@@ﬁ’a[ﬂﬁtﬂs a
and primary or secondary am no. Preferre functi onal

qrotiprear &£ ¥pidl Bhdv ekt boky | 3 akhylarmefe, oankes epoxy

[ ial l r ) %J_(EIFI f j I

ul:%g?stﬁs%gt}t%% e%fr{%r??h% pol'y rlécfto h%%%ﬂg}s’aspgtne?feerably
byl B0°af, t wihg chmalals riltecilees tontic dunaltrieadyl exiatgangihich
pol ymer aor by copol yneri zi a mer copt ai ni ng the

R PP T b rate o i SR hEP0! ST B t Bt Reratboxyl
DA € CHA} 880 8F B SRS DYp £OPOL Y MBFh ZRd | Ol VS0 R4 EXATRD &

of 30 grafting, nmaleic anhydride may be grafted onto a
hysitohy boan ripber wstihged rleexy hoin@dl ogriaydregyl groups.

Examples of such functional groups include epoxy,
carboxylic anhydride, hydroxyl (alcohol), carboxyil,
isocyanato, and primary or secondary amino. Preferred
functional groups are epoxy and carboxylic anhydride, and
epoxy is especially preferred. Such functional groups
are usually “attached” to the polymeric toughening agent
by grafting small molecules onto an already existing
polymer or by copolymerizing a monomer containing the
desired functional group when the polymeric tougher
moledules 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

13
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techni ques. The resulting grafted pol yner has
carboxylic anhydride and/or carboxyl groups attached

wWao o004t10408n  exanpl e of a pol ymeric tougheni ng BOENS2004/015523

wherein the 13 WD 2004/ 104099 PCT/ US2004/ 015523
functional groups are copol ynerized into the pol ynmer
ifsirect icopol yomerupef eatehydogrrd vaed: iz dhveitiadrheg gtelymer is a

SRS 2 TR s G 1 TR 40 b SUHE T be
eidritefin in@nr e Rgpidpr i tethacdod e, @fowp M xgwr e of

the two. Useful: (neth)acrylate functional conpounds

i atidacHettd fasaine fcinpant the compound may be either
-y, V. I I , l.yci: t ylate,

a%lnd agc‘{%loag%/é;yn aatK %‘ﬂ%ﬁw%ﬁﬁ{') aocﬁﬁy gltllg%gll{fr?a dﬁﬁ on to

étsteyfl ieln e( reartth )aa i)y chi feu nfatrn adniadn g Inmet dn)amunyd sat ien aiodaser

ot her. nononers ne e copol ri i nt

SO EEURHE. AN SR B PO A1 3
(RINARET MBS R8I SUGhERD - Bidar(d@idnmaer yl at e,
n-butyl (nmeth)acrylate, and cycl ohexyl

(EE))aesy late . Prisf eqdd tQudire iy beng mtdide t hose

[ . i S. 7 i chyyl

idnlié‘%g:eﬂdl n%r%lr e?‘gefgehﬁtr:ge? rAyE-Lsag%c ?‘gﬁ%ﬂ% ‘e hﬁk?%% e s may
thesu ghwgoel near iez exb piol yorensclofa eddipmene, sidtylasacrinat e

or n-butyl acrylate, and, g]ycidyl thacrylate. It is
A b HH HO RO AR | DT o Bl FS Apich s
ahou1 OrRe i) ADGHEa 20, weighty Pefreait) £f r PONeIEr $nd

cont’ai ni ng functional groups, preferably about 1.0 to
ahottons e grtipercentatawr e plediaty Whsirerery

ai%oc tudel ﬁl\c')eéeqql eero‘]:_ei% [P.fs nD%a%t?‘ 4:, ?,'.‘%6],9 which is
ffunctional™ ~gr oups. There may be nore 't han one type of
e wnial c Ad e norere P wsend . | MEdpec ol Wiesteferred
toughener. It has been found that_ toughness. of the

dAPBETG o 352 | SRALAERE Dy T | eI Sy FHEY Al dfe of
RaliEyd Cadopoheners and/arcdiel ADME - pfafdinct i onal

groups. However, these arount’s should preferably not

be i ncreasedtefehepdibmt tHe pheyBor conpositéngr negntain
Ca[bodc’ﬁc% i(?.kB tedc’pa Coiu | lé’O bweefioc_gk‘iet tgeerc];eir%l of monomers
containing functional groups, preferably about 1.0 to
about 15 weight percent, more preferably about 7 to about
13 weight percent of monomers containing functional
groups. There may be more than one type of functional
monomer present in the polymeric toughener. It has been
found that toughness of the composition is increased by
increasing the amount of polymeric toughener and/or the
amount of functional groups. However, these amounts
should preferably not be increased to the point that the
composition may crosslink, especially 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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part shape is attained. Preferably there is about 5 to
about 25 wei ght percent of the polyneric toughener in

W@ b@4/1e00posi ti on, nore preferably about 10 torP@bUs100£2015523

wei ght percent. A m xture of 2 or nore polyneric
t ougheners 14 WD 2004/ 104099 PCT/ US2004/ 015523 may be
used ben udwd siane: roo rgzos tdouxrposéittjlcerast Kgnelgast one must
contaln reactive functi.onal rou e ot.he

TR e A R SR ot PR R may
ig¥str@nfehot t&um&er@mmlmmd}m cprd@d . f unst i aedance,
g{oups i ncl ude 5 et hyl ene-n-butyl acryligg_copolyner

hangr tymlycrh I MAa R Bb riclude

i
(an Et%ﬁaen OCt e@yﬁ%g4% or’ gtgage(r Xﬁ?%ﬁlgtlﬁp

(mﬂdmmuemummldmpmgaﬁam)er aarad Iambaéptr@muie
DuPont - Dow El ast oner s,
inRreaiitont %nW%ﬂs%‘s o LEh The SEBibBeS(hoactene

partlcular se t? tg%%§ g%gEDth}gggZﬂ—gugﬁgﬁude

8&3 O xﬁ@ﬂt S,a\%ﬂ%ﬁé fhdm |efs , DU Rt CBA , ET@ omers,
release 15 flane retardants, (pai nt) adhesion

;ﬂk%mﬁﬁgﬁpned%&yUS%onpounds crystallization
' t
nuc eaé*&ﬁ’ VD (%]]%g 1er'9ésasx{xa%/\kg|§]§§<§ bgn%re&@terlﬁm‘éﬂgers

such as po anor phous

gy St Saleh wsrt pob el paited €S, tm&wram@ ¢@m¢@mﬂyn@d®ed
and pol y(phenyl ene 20 oxj des al so

erieremiypt t%%t%wms:aﬂog%es%u @%%%%%n?% jrglude

than Abon 69, Wl dn DS CeNMtier¥ er Yubk £ELF 8D ol @SBelease,
than about 40" wei ght percent nor e preferably | ess

tfm@bomtasdmt@ht ;p@miéhta@ﬁeﬂ@tmwoters, epoxy

osi tion. If of these e olid 25
pa? |curll%?e e€| ar 2“3t s rb@g# e‘”{‘rikjgdr§ éﬁ%?r??%e aver age

| omngest c Ui eensi Obs. OfOﬁHi‘@r peslyides $schabostp@0yghedins,
| ess, nore preferably about 15 gmor less. A preferred
AAperanigpedi ahE FBOEPRPES R} FRRTS or SERR FPE,

RasEd CalBEl yr dbens EElehS PESHENM yiRSr8NahEFpo Py BHRERP  ¥ne
oxides) may also be present. Preferably the total of all
these ingredients is less than about 60 weight percent,
very preferably less than about 40 weight percent, more
preferably less than about 25 weight 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 about 20 um or

less, more preferably about 15 pum or less. A preferred
other ingredient is a plasticizer for 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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percent of total conposition. A preferred type of

w@edvenodonyr edi ent is an epoxy conpounds or r eBCTUS2004/015523
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Preferably such a conpound or resin has an average

nol ecul ar wei ght of |ess than about 1000 15 WD

2004¢ 104099e POT/ US2004n g 523ent t e @@$9n§b€d above, even
t oughen a as descri bed above, even dgoe .
Eh L N oot T S8R 8P OB Ter B e nephpACEER  Reretn

O{f)afhlcsf EPRXY SOORPUBEMPEUR@SOA) redDhE. ep@xysrrap@kyal
Ereferably present _at a level of 0.1 to abo
1m® %ﬁ+@%tl%e?%%ﬁ%r%Pth@r%n%mFeanﬁp%§V?%oﬁf Qséfap about

epo [ 9F,
SPO SRRSO L0%) R BELEY ERRBELFORPT odoger

bepdey ecohpetinds Nosofes i NSt ancBud S eEepa®y 1009EQUNG 0F or
resin stabilizes nelt viscosity and/or inproves color
sl@blI¢IyAb$ldhée®OGﬁaﬁﬁésbtiGﬁ609ﬁe | dtt és believed that

partlcularI¥ ng %ﬁ when an appear ance art | 3. n
cOAt 8% HAT hE oY ﬁe?poﬁ%af?%%ou othef © gfabilizes
ch@ssi F¥s0gs 10y hehd) 8gr edbesss célowhgtasilih956f the

i ngredi ents contain_functional groups which 15

readpPsitbaet (Paetietbar|is upaekiavkphgy conaprtens) when
WéﬁhaﬁﬁsaEQHSégggﬁh 9%°H8§ obathe Q°$§HRE'8rt8HgQ§”'”9

ent conpon ngr edi ent s, i cul arl oth
|0gabﬁm@nts containing conpllnentary reactive

funct| n rou are terped "agctjve ingredients”, i
o A nel e e e e st T g b Sao i St EhT s
swn@tm@§0£ha§egi@g@éalengée@@ntghﬁ Fahkei bRLOWSGbUBES Ahich
partial listin reactive groups” which may be

p@@@dbiyCbm@@hehpaztlcub@élnemnnﬁrhmeénpguﬁ@ndatyons with

| BF ot o PLOES B b B oalta Dokl LBt biag g0ent

Reagpoven€ DUp Togpédientay yp&xroupslarly “other
ingredients” containing complimentary reactive functional
groups, are termed “active ingredients” (or “inactive
ingredients” 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 groups which may be

part of active ingredients.
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epoxy Carboxyl, hydroxyl, am no carboxylic anhydride
Hydr oxyl, am no am no Carboxyl, hydroxyl, epoxy,

W@ hdoano099 socyanat o Car boxyl, hydroxyl, am no PgOUS2094/015523
Car boxyl, carboxylic anhydride, epoxy chloro, brono
Amino Not included in active ingredients, and so are

i nactive ingredients, are polyners having a nunber 5
aver age rn':l acul ar woi aht e_ﬁ ahnuit B A0 nr m
or

oref erably abSEva®OH00 Jor ror@PIEIRLARIPURS al | |of
whose corplinmentary end groups nmay be reactive ((With

N

the functfg —groups 1 ' ] oughener|) .
; VIR T R

Pol yners |faving reactivie groups are not end
groups, andarhexyligrnbydrigay| Hydrodyanit  have reactivg end

groups, ar T ve Torgsd] FFed tvpe
of conposi gﬁnﬁrel | ess rhgn%&@'md%%gpsxﬁﬁﬁﬁ ] t%gn

10 ppm ( bg$8eYap#H°t he | PE Caﬂ?°é@3]¥95°§36fam‘?9' ee" net 4l
cati ons syajregl al kal i ntasdoxyy caiboxyi keathyidride, epdxy
net al catiCﬁs ar-e—added—e—the—econposttion—By—f r ee"
nmetal cati 8'?1%r°a M Peant €81 1%ns _ which may readi| y

react with functional groups which are present in the

conposj tiagn, such as carboxyl, groups to for

car boX AT Tt G A R P ey BE SRR 20
as LA R irRfr@ Siddiss ,SUehe v 1eRidd emwWingt-a number
hydr oxybenzoat es, as ot her netal salts such as netal

reatd b Mg casl aretwd Laddl taf o Pyl Vil Tamssd at es.
Not 4 ncluded.in. .a ee t | Q r
ipr?:peurelrtalbelig' :jar}? Ot%teqﬁ’goed;d ionrglrrﬂgocﬁaé énfa 2’{ (%)rg&n%%a?er 2%%% whose
\;\Z%m@fmerterﬁrae:wwﬁd froupemals r mideri wonpoiridsthe

erein the nmetal cations are tightl ound to th
i grEdi Bt SOt Eha P HITRIOH 1?5%6139611“) ? P8tymers
RGEHAHYSPO04 Q1BR23, - ANSS hats & efes sk | a1 aghi &is | Sara
| ubricant, sonetimes called a nold rel ease or rel ease
agenth 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 be added
as carboxylate salts such as acetates or 4-
hydroxybenzoates, as 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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Typically about 0.05 to about 1.0 weight percent (of
the total conposition) of lubricant is used. Mny

WO y@edod9 5 materials are sold as | ubricants, PErtiSiond/015523

the present conpositions due regard should especially
be given to their effects on nold rel ease and paint
adhesilémotk(l@ssmmf@rxm pbagtredsend be palwbedyands

ve s ot her ysical ;properties. [ nt s y be
ac me e or> %ﬁ}%%%tlv%P#%gre ?%%?SOIF%?P?%ééa% %H%he

twml@ilpy edlesuied . O Bibtd cavdut S1 pol yei byt epervaxt @of the
polégthylene usual |y having a nupber average
b1 GemRRS Hht ok %%o%$bal@@@t 1® apedt 1B2pYotyeme of

& OF PLDS Qf‘eté‘c?fcﬁf YOXESH FBYa bEs, ”QH@Oiﬁrtlﬁé%resent

i nstance nethyl ends), or may conprise 15 pol a
Qmms81tcmn$n@m@nn@g@adb@kgml@reﬂpSC1ahbycbeb@xyen to

neric er hav ing
KRR MR S W e A R
| Ngs &b £id St havheart hes reaobecpb ant¥8) ghis weelbgkovther
about 5000) Such waxes are commercially avail abl e,
SRRy $bral JpropRt atee t HEURT £8%R%E 2 Brande pF S88Ce T

ZJBIE% tf‘\/% ﬁ?f@dié% A asiant s £of pe o@aﬂql‘?ét §¢ eferred

n some conpositions 1 nactive Tubric
slglhr asahi coepxd I ye Bty b2le magPEa1p@lgeéhp1eﬂeruedally

| ub t h PED 521
AT R PAPECH| S5 BRET VO ST RGE ol 4P S, O Lan 8ol ROs
U@@dabﬁﬂﬁtﬁ@r0@§efU|Tﬁéy@ﬁdoéiouﬁgbéhcﬁﬁéséSwéﬁé@'héy)be
HOB7119, penterythritol tetrastearate. The

c@%@@l@r offodeses t peae e Ehnl candpe, nedemdy Ceppréap

ol ShOPLE L et TE REPRRPE BPBWID, (Tpg parboxyl
exhdedewanes awkheadet tandoyxedi cntbhghapenal haanner .

Preferably the tenperature of the in dients in at
| BBt OPpY %‘Ee o’Fe%’gPYﬁx%@u%pa?%t E@n?§§%Feg rER6htVehe

nehgt8gieROEN w@ént@§e££rh818§§ﬂ£r(%Qﬁ%ﬁﬁéséfédbgio§ebbout
tenperature 18 WO 2004/ 104099 PCT/ US2004/ 015523 in

abhy0@bne Bfchheanexi aye appamarasathy beabéhbhet heee for

instance the Licowax® brand product line, available from

Clariant Corp., Charlotte, NC 28205, USA. 1In some

compositions inactive lubricants such as Licowax® PE 520

or PE 190 are preferred. However lubricants 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 mixing 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

18



10

15

20

25

30

actual material tenperature because of nechani cal
heating). Sone of the ingredients such as fillers,

w@b@gtogpzers, crystallization nucl eati ng ageneGT/Usavd4/@15523

| ubricants (nold rel ease) nmay be added at one or nore
downstream points in the extruder, so as to decrease
atnt rany orord sl s sucihnasgrdtarss ray/loe bedwwviehe

di spersion, an r decrease the thermal histor)
ATEHT ol e e T TEs e o eh e i !
nesiicendyp. | assnofovaliad | Iyt @t £ndscbyas fillers,
vapori zation. After the materials are mxed they ma
gel Fr ek et ) SRt R el 330N Ut e iparagetess an

; r [ r C e
R R T i Tl R Rt
tdmrmopt et | sl ntsucin ashe gxectuder modoi oy, td5decrease

t her mof or m ng, frusio bl o | di n [ an) '
GOt A o bf ST FEThHs. - VHEH D/ Hor EPELYT ve
| N Rsh £1813, BB/ PF esRitedde tHEe €OFRRS] thOSkoBy of
particul ar variation of the above m xing procedure is

prefadr el y | rhemnal harung e thegpediert s opndmr | yeduce
r : ' | i . en' .
oL AH R S D TR O By e

ane: e Xelks i sra fixsd they npwtlep, famkednycut pathioepellets

i ngredi ents and optionally inactive ingredients,._as ,
BT o SOV SR SRS nESF (He e Hedt dib! Seforming
GRAROSHd | onvepnt 8 h 1y tden 1RE &4 PG O5ufDER the usual
subsequent m xing steps. This can be acconplished in
gty BT hefeorinsvess, Forhiastamtectior metding,
%ﬁéﬂ%ﬁéﬁﬁi& n e%r&ﬁéﬁ,e%fé% hSr SN E DRSS

thorough a singlé or twn Screw extruder or her

toyqeb 0fatd o ngf appasatmsthedie. 30 t hen t he ot her

ingredi ents are added during a second, pass, through a )
si ngl &RAN LR JE IR 217 GefeFe oFNPEHEFCME K| iRre Present in
APRAr A HiSos £ 188 Nal 1 yelys ch Ner THE 512 1 h NGE SERE diSove
carried out 1n the "back end" (feed end) of a single
orixing rpsecednextisidere 0ersedi | akn delvi sevandat hem, t blee

]f%§¥)3%¥%é&gf9$? gggvégg g%éggs?zghe LCP, and polymeric

toughening agent, and optionally additional inactive

ingredients are mixed is a first mixing step, énd any
reactive ingredients and optionally inactive ingredients,
és described above, are mixed into ﬁhe intermediate
composition containing the IPE in one or moré subsequent
mixing steps. This can be accomplished in a number 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 ingredients 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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materials to be added for the second m xing step are
added sonewhere downstreamto the barrel of the

weaonaawr thereby mxing in the material s foPCT/082004/015523

second m xing step. The added materials for the
second m xing step may 5 be added by a so-called "side
fmegcheri'aloy o erd | axdded feedartie arafand irfistimui skdyy are

e an one side feede b

RSt BT v gt ' 1 AT P BbiYS TYEFuder,
rﬂ%éz@a}mn@ifﬁ&%' £ tthadghtd Mactd et N E 0k 818 | i 551 16k
and/ or verti feeders for 10 other reasons., The use
ditem exthrudeidsd thiohiel S nife the deeconl griverd | gegp may
fbee ARl fed Sosy”‘ P& eéifldeém‘é&ooi’e O%e&é‘f" Véfg‘&é%t{@a?l

rst and second niXing step an nact i
| fidwdexdhtand/ as el liqujsd aiysoa piteelf te rg e § haMoIé tﬂnam one

g PRSIy doomaT (e TS T EfeTTiGe

Paspesd i dmys be Aé‘%&@é@ é%oxﬂé fferneny Kd Wﬁéﬁeré]&l@a@o add
al so been found that the mixi ng intensity

@(@rﬁﬁﬂéf%slﬁ@%@f@#@d%yl@ﬁﬂﬁj@n@quw’@qu nﬁ@eders for
f per e espeg I

?ooe; ]'Inegs{asﬁ% e r‘tl]é 1t vecw %@Pﬁééﬁ?;\?% pre g (wcfggre

tén&iet w@mwml@tﬂ:rmm iom rp:gétf@rmokenetmwrof

speed., The optinmum m xi ng intensity depends on the

SO GHIRTEn O1 (HETS 0 IO pef t@rgseps . | If an
CONROSE §d Ofifyy £ &nc DL NG dB Xtk A o NeAELYred that it

determned 25 by sinple experl nment at 1 on.
donpokiad oirs des csé et heveing a@emartlﬁutmlqr nees ul

as. "a arance parts” arts t he
i 2R AT R 5 it ST (0] L oTredE messes
whe hes dihe m%ﬂ&imﬁ@r@wfa@@w) viewed directly,

or 30 whether_it is coated with paint or another

nat eriE Bagmelse keertHunddintbarte 1heingeintensity

égptgz%%’xﬁg&f’gdé(s Hﬁ‘é‘&éére(aw &8t £ G Sped @SEHEm) 1 may

aps and ot exterior parts; Int erior
Eﬂﬁm i tiee panebsrtappl ofndee pampss sutdn assmcndabsy
(¥ggéﬁge gnelﬁhifgafg §€fvéf€5§5§her 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 1s applicable
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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power tool housings such as drills and saws;

el ectroni c cabi nets and housi ngs such as personal 5
coapuiry hackingstubsi anérekbesingspapesi phetakior or
housi ngs server hpusings;,exterior.and interi.or

PERETEE b rECEL TR REC R LERTRLS ¢ r AMs0 I PP UREBPE, TPaRR OF
nDyesr UeEksanel § HCkpows AOVOBDI hess{e§pesiiahl ¥s drills and
snownobi | e hoods), aircraft, and ships; decorative

i PREF i 0Pl DAREPBLE oF2RONBELF | ARAgROUSLREPFt BHEehsashpassonal

. A ; h '
oL e SRR Batfoe ML ofbes: pabdph el epanssinas,
t besecpantogsimys beephénied andt heyermhyr benkdkt for

unpai nted in the color of the conposition. The

CORBbEI £7 ofiSiRy" B EOL Br ed bR ETOpROmERES BAEF6r degke,
dyescksSp SMOYmEOL DEsVALEREEOAS] Al enpRESbRL 8. hdbls) L ype
of coloration of parts nade fromthe conposition iIs
pat¥ceufar | ynat shaes T véceebnbhiveal nycrsphaceaBadh parts

NSedh §0) 9?.§HP§EH#EQtEM goééegféfﬁénéﬁgzoknh8ﬂg 85 irs
more addrtional s eps. Tt extrens y high gl oss an For
28ndli sdbhes nessd ot el epjenas eandt otikedetel&éphsneseqiii pent .

a better overall alternative to coating. B Another

% HBH 6T ORI JPRECat RBAEI REZ EWITER HByDBARCED) BFelpey may
tPe thereUihgsent 842 HYEHEUBLI HRL BN R PT EBhbBY) tion.
process. 25 Autonotive (transportation) body panels

are anThespewspapiyienanbengengobppefcaitbnpiggents and/or

[ on e e . al h . ferall
ELLonet AR ceor ReSErIRLECHRL B S BULE BT o ALY e
hefitctbststanh s6 phbey madepassmt bheugbmpothetibn is
significant_distortion 30 autonptive E-copat and Eaint

VRS GIRERELY chbEFaPhI B8 AEONOFEGRhI¥s AiBRcaguaBoRPT S
20065 F 06+ UPe t 9,80 LOHE 85 £95+8ACHaShER) PENnt BHENGr more

enough to resist denting or other "~ nechani cal damage
fadddniooali speess. [f dabrémehy paghi glbasl gnd/or

déié%fgé%négsOg%aﬁﬁaggngggi%é ngeggégv @ﬁXS is often a
better overall alternative to coating.

Another method of applying a coating (which 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 through without significant distortion
automotive 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
mechanical damage from minor impacts. It has been

particularly difficult to obtain compositions which have
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21 WO 2004/ 104099 PCT/ US2004/ 015523 good toughness
yet retain good heat resistance and excellent surface

wappeaomnce, because general |y speaki ng when BPCEUS$004/015523

the properties is inproved, another deteriorates. In
the present conposition, good heat 5 resistance and
goodd toughhresss it beetacin eyenl] et itdsistrates damd

sone of the Ex | es herein. at_resistance .
AT e ARE (RS &G Ty h el T8 tPeT ing
twHen t@sd SRMHE pMPELAI i Ss SUS pRIiesed N ansaidt | ever
fashion, is heated to a test tenperature 10 for a
FiStET EAlRS of ¥ fgle SE I GRS thepargop@sheat

| S-dregsyr f ' { r re.
iﬁe eéjclo V\E/ier?cthe va ue(fa %ﬁg@g%%%%gﬁ%ﬂ@g@&q ﬁé%he
pirlelsenttradenpasi tsawe o hprioy etkdrhmvesy ddrdieat sag i S
favor a higher nelting point of the |PE and/ or
LCP, %gea}h%vifeers% ShetS CoftoRLy H‘i‘ega}%‘ir%‘cg:;%n%h? use by
anthdtighely deinf orgi nenfd |4st Camens, i dhe: ot fespended

hand toughness is inproved (raised) by higher
tisughefrstt caitantfasivien, Feihgared iy f3 |19t chempprature

I r ' f [ I t [
RSB e h D 2071 i ) Ha R RE ek s
tdeey g de sientmecposd td Hire r afdEeni gy vies yodae tatpé tateuto.
ohtaining a materjal which has the requisite

pripertTes TG G URn itk | RRETRRY T2t of 2Pt hefn the

R d Sont Neddipo £L0aLINI Bk S(1AFCAUG Nged 0 she 29
i'nvention, preferably substrates assenbl ed from netal
pEavaremhdata |leaghenmee bt brsy i popal to st lwef T e dahes ef nLCP,

in_a mxed construction, Jin.particular,. car bodi
P SRR R PP Hrur i A0 Flanes
cosl B3 16t Wng Thiel Teet adopiashis. carobetpardishamdeafid obva@ghness
variety of 30 netals, for exanple, of galvanized or

ungalRETRA Sidkted) oM B RunTarteys, lower
0,80 de RONESL WM o A | OYSge I NEC BLA £ DAL | ShENer

MEGNECSS
be pretreated or not, tor exanple, nmay have been
clomvernt eromial 4 soyph osphiaen iz eth atité ofoughener (within

limits). As mentioned above the present composition

often gives wide latitude to obtaining a material which
has the requisite properties for an automotive‘body panel
or other parts.

Iﬁ the coating processes, according to the
invention, préferably substrates assemblea 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 completely.

The metal parts can be parts made from a variety of
metals, for example, of galvanized or ungalvanized steel,
aluminum and aluminum alloys, magnesium 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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passi vated. 22 WD 2004/ 104099 PCT/ US2004/ 015523 The
pl astic parts may be pretreated in a conventi onal

woreaan409d or exanpl e, by UV irradiation, flaneCT/US2004/015523

treatnment or plasnma treatnment or be coated with a
conventional plastic primer known to the person
ski | | @thes plastthie @rtrtsi mayatts quledimead esbniduct i ve

%roléncr{r?ehtggnl%\égg h]%gl&eltr\r}ﬁffplrafseg;ira?npqaer,t bv§vfi t[R/ %drer%uc?it aecion,
el1e6ld astatineald Wragsissihed weeattaidd o Refaysddayith a
are assenbled with the netal parts. The netal parts

S v ignalepdEsdrie Firdstarc kaamn tro W5 iRy skilled

. . el . . an T
Rrovided w *1#: ﬁ%é%%kdu%.a[}r,' @r%og{%ﬁmﬁqﬁleefdfiﬁd%dlng

convent i ondl nown to t
tdhe arltastfier pexdanpliehbydonatiangledtippialg cmdlwrtivity

e o T S TS STV (B AR A o R E P EheY
(dos)slAdd iRal the nfta Ydatgate with the

smal | est possible joint width and in particular also

i n thdhsametplamads e ddjacdntleptalopaiagisic part
\ Wi th f. I - Ont I
(R et ik, 2B D (R, B Fosgmipied

iim gererainwidtiadidf efarirme ©ommoel tiortHe qretsen stilled in
| east one Jc{pl astic part and which in general are, 6l ess

s tdm 4 (RIS ARG I R DA er
CRITISLON +&f 2380 dhld Al GeLsse acsrdl NG, tind he

invention and can also be subjected to the further 25
qoadans provesking W dp g 2nyeorgare the in-1ine

proce descrihed ahqve)_ .and/ or..b ' 0 t

conpl et olneao ttq}wagc p&g}:oe%es) git:aosr?td% Cﬁéx %%é F%)e clgl'(;l\a};en |]%shtrate
Wi fH rdrsheghaldaied pdyib € opiarte didciofdnd i e paocesslar
descri bed above). In view of the applicatio

18 Bhe-hurtais PR d iThe 1adE et aki¢He f’é%%g?nis
SR gl Bitess seaio e Lhe nhent on.

coat i ptidandlslexpeditmy; still missing plastic parts, if
any, which in general will differ in composition from the
at least one plastic part and which in general are less
resistant to heat deformation can be fitted on after
completion of step (1) of the process accordiﬁg to the
invention and can also be subjected to the further
coating 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 off-line process described above).

In view of the application of at least one further
coating layer, taking place in step (2) 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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if the netal and plastic part(s) are assenbl ed such
that that they are not electrically insulated from

W@2@4/261090 2004/ 104099 PCT/ US2004/ 015523  anot PET/PS$004/015523

exanple a direct electric contact between the
conductive primer and netal can be ensured by direct
comiarer oriof exdnets ixadlsecorirettivec cormeztt ngetween

f I . T .
S B T T In SELE an % PLGPHS i e

sest 4 @t eSr asse il @tk f @ et @dnPadt Sve atishedct Lrgt
one plastic part in step (1) of the process according
DL IR T S eFt T RRAIRLE RR 'R i $CERIS el ect r odeposi ti on

coat i ng, hat hyh e the HOMEN I QNA vABINEfe A O KAOWGA Ot he

the person skilled in the art. Suitable

glecl I queposi tilon dadt it ey ent seriinkbéd deror oneeat | paat s
wat er borne coat i ng conpositions. wth a ol i ds, cont ent
I 3 of APl e, Pt L 375 et e (Tng the process
ed @Ed FQUePOSh L1106 CORdn b 1E UpPOStda s Mmyabe 15
conventional anodic el ectrodeposition coating agents
KRt PSSk 91 etPPekrd P2 tihel bi Hir rcpRSe Rt bPng hamanner

b € eChL QIeROSl 14 oM £Oat{00: 160 itions may be
chosen at ﬁ%%l. Exanﬁ%es 0 anog?c el ectrodeposi tion
bi ndersustrao ol gbstErasleppokylorstorest@ragents include

th lic 20 | ' | ej nate ol
Tyt aerh G CEGHI Gotierih caler SbbIHer bty S
nBsEi d Mo ent Of romeXardt eax 39140 OO0 @nslo awear boxybnt.

group content, for exanple, corresponding to an acid
val ue Bie 331t BOTRPRS 1 KM oCORE 1 PR aGPMROPEF10BF TAR Pe
C - [ $: 25 b

B e T R R
sletdwerossthe nkkhigl e wsossn . | | Thkedbimddr slepaiat @ef the
crogi-lin£i£_¥a ents, Preferab convent | opal cat hodic

. |
1 &t odeposti? ?Po%b%%%gc%@’% 3 RIBRMStoleRe BRY|IPEd
PEX SO ase Weed. | nex3pide PFOLESSi ACEPEEE PGdESotMeion

invention for the application of the el ectrodeposition
d@h@d@gs|@y@rpolyesters, epoxy resin esters, (meth)acrylic
copolymer resins, maleinate oils or polybutadiene oils
with a weight average molecular mass (Mw) of, for
example, 300-10 000 and a carboxyl group content, for
example, corresponding to an acid value of 35 to 300 mg
KOH/g. At least a part of the carboxyl groups is
converted to carboxylate groups by neutralizatioﬁ with
bases. These binders may be self cross-linking or cross-
linked with separate cross-linking agents.

Preferably conventional cathodic electrodeposition
coating agents 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 cationic groups, for example, basic groups.
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Cat hodi ¢ el ectrodeposition coating conmpositions
contain binders with cationic groups or groups which

w@amv4betodconverted to cationic groups, for exap@l/gs2004/015523

basi c groups. 24 WD 2004/ 104099 PCT/ US2004/ 015523
Exanpl es i nclude am no, ammonium e.g., quaternary
arapiles  ipledsioleo @imd moa n éarong.unf, o1 - @nhgﬁm@¢§rnary
Nltro en- nt ai.ni_ng _basi.c rQup are red '
ﬁ% sﬂ&%&% anﬁ/o e qu &1 n|z E{rn1or %#%fen
@b@t@@&\mgt ehdie Zroalpisonire @redes rWd;h saichrrentdsonaly be
neutralizing agent, e.g., an organic nonocarboxylic
@éie@eél@cﬁnaghee leatemérzmdc foamd 01 4dEYe G FomsTEk to

Sudlef; ol ¢ g‘i:'to% Y AGH 12C cRAGItht AP %%tcifal*iaz%r& agent,

resins ar Wi t prl mary, secondary and
eet.i,armn amgwugr oW cegbreypdrdiatg d Uk &s,ard e

| ue fron1 far xanpl 20 t 200 oH
\fé zf\Fédaggar?%Ilé:Clﬂ %(altr/\ﬁ) g’%ﬁa?el%l ecpsorl geetic
@fcﬂfoﬁ‘f allemR d @10 x@sanfm es Ofteh Wittdersinarney,
am no(neth)acrylic resins, am noepoxy resins,

SARTEFRY 2 Sith & SFtiR e AHRING TOMRSe BuHEsponding to
i noe| ﬁ%ﬁag{i}?a%sro‘m LS e@!&n@é’ O APURR mg KOH/g.

am nopoly ne résins, group- cont ai n| ng
rmieymma;htemarermmmsnairedmm;f imech e p@ky) reeSitrhe dairsars is

di OXI de-am ne. reacti o roducts. .These_ bi nders, be
ST | %%1&&@ FESPHR S R i fﬂ*%&é@s are
%rnﬁstﬁ) (it N Bgent seddidde aﬂlﬂw@xﬁ@mﬂ@s ofmSisdpoxy

cross-|i nkl ng agents i ncl ude am nopl asti c resins,

kﬂecﬁ;lktaj Wl[d'd”l yii eseiyerlatdedib g daands nl@mhig QRIS W%JHHS with
L ! n(?(l-gr%gpougosborb%n OA ﬁpro é:rpémlpéghdnc‘s ,oramlr];o group-

ross S TR nNg groups capabl e

tddﬁﬁﬁiﬂﬁﬂgfpd&ﬁbdﬂhdﬁ&nﬁtrégxnnknfuhﬁdiﬁﬂﬁﬁzﬁgoxy resin-
separate_cross-linking 25 agent

SFRTD I 49 TSt SRE Sh a q#tb%hfss mayl DR ers

Qd Ssefflé%sss—@_rhq{ﬂnd:weiﬁéﬁpr}% QQat 4wy with known
itives. Exanples of suitable pi gments i ncl ude

c;rmrtlmﬂainq rw;egam clrardiomistiyars ¢ dotanmete i ghesiteh
and/or fillers

LR AP 60 35 SRR Akt Tt brockes
BANENE Scyanates, cross-linking agents with terminal
double bonds, polyepoxy compounds or cross-linking agents
containing groups capable of transesterification.

Apart from binders and any separate cross-linking
agents, the electrodeposition coating compositions may
contain 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, phthalocyanine pigments,
quinacridone pigments, kaolin, talc or silicon dioxide.
Examples of additives include, in particular, wetting

agents, neutralizing agents, leveling agents, catalysts,
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| evel i ng agents, catalysts, 25 WO 2004/104099
PCT/ US2004/ 015523 corrosion inhibitors,
antd rogriatre riimgl kaigentss,  aarttii—~dredmamigig SgEItiss, solbdenffeaming
Electrodgﬁgfltlon coating takes place in a
SHritter known to the skilled person, for 5

exanplm,e Alr 4R[S it 10h \WAagRs daim Hhdo 280G V.

After deposition of the electrodep03|t|on coati ng

(e venfisadt enannas dasd facorhle %‘?ﬁémrngf%t

0 ed.e d t :ﬁgﬁg
convé)qteeloo?#e# C!nsﬁéctrl %ngi\%ﬁsetaod tq“ﬂ [ I%%d per sOoOn v b orAfter
ey e idy db trhm%lrtg:tmddepmmlonﬂteraelaifrtga,r e

su strate is b ked oven te r at
Btk ¢ X e P
o Jéﬂtéﬁ“ﬂﬂgé%rdeﬂd%£¥¥3%'dbaﬂﬂﬂﬁ”lﬁChcﬁéﬁﬁ%ﬂﬁ&bﬁiﬁ

electrodep03|t|on coating. In the subsequent step (2)
ofanres d?mStCacfétﬂ oﬁlﬁlglleﬁé rerade iemiamwlet by

| east. one f r.coatl V&
6?@FE%5%I 1%§ sgiay g%p |ca |d%.&fn {Eﬁ%ﬁf e ls baked at

edvent rmﬁpaéﬂaztaiﬁe/s ass) stefl sprmayl apphp cad |m (’atad:@:alsdlng
to all the visible netal_and plastic surfaces 0o

ditb st %s ﬁ%%ﬁ%%&fandf%lvw%wuew i@ 40 Hn
%ﬁ&éé?ﬁ%@oédé | O S0 ddYeh 4 AYLREn Wod hiengret al

surtaces. |If only one further coating layer is
appl i ey ’cthrﬂ: ssubseqgeer s lisp alpi grentles Emﬂ%@‘ataccordlng

: referyed to apply nbr
fRﬁw%hﬁ ???kf?ay%ﬁ le%g&ﬂﬁﬂé)%%%tCO§V%n %_layer is
gl Caal ©ensdrusty ahp §;9fa'§ecbﬂ;5l:f¢z§)ma1plma¢afﬁ/1@ﬁlar
coating layers are: - primer surfacer/top, coat.. -
i aRiT et T ke ) bass thHltod | wFax R licabhae at least to

copt /gl ear; CoMe e $§¥f% SUPBLELLt S the

Iayer ase . coat cj[ear
substrates thus obtained and only provided with a baked

electrodeposition coating layer on the metal surfaces.

If only one further coating layer is applied, this
is generally a pigmented top coat. However, it is
preferred to apply more than one further coating layer.
Examplés of conventional multicoat constructions formed
from a plurality of coating layers are:

- primer surfacer/top coat.

- primer surfacer/base coat/clear coat,

-  base coat/clear coat,

- primer surfacer 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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Primer surfacers or primer surfacer substitute
coatings are mainly used for stone-chip protection and

waetiaew9d evel i ng and prepare the surface for PEEUS2004/015523

subsequent decorative top coat which provides
protection 26 WO 2004/ 104099 PCT/ US2004/ 015523
agEimstt ey irmmmenttal L il lwemesss aand] iiss medke of £ pigmented
i gnented top.coat or of, calor-.and/ or .

Yo 6Hﬁéﬁ%éxgé§%'é%%&fbﬁmﬁfﬁﬁ%)?ﬁﬁ?QRE%ﬂQﬁﬁaﬁﬁxﬁgat
Hirl piddeeadtve aiisddnicddans mentioned by way of 5
exanpl e may al so be provided over the entire surface

or pahe FulHEC B e WU 1ons AdPardmd dealiag of

i r44i Gul i (i i .
e el SR NN s e
tdeert elfedthreodepoSide ontdoat itpr spearemmysdrel appl ek, in

from, 10 convent.i ponal .coatin nts well known to the
RS AP T e (A (BT il Y S 1T T evant
coatingl e JdHSiARN Heerds raspesting thguid
coati ng agent containing, for exanple, water and/or

Sl 10 A3 QA o sCoat it ey Ot iR RRIAPRBER nfgrom

X oat i .na: i l.a- t
S XA RS (A Mt (10, g PSR
pHyislilead 1in drhe ngetorfday agpp ldatnortior rdes e cadtyng
crosslinkable. | articular,, primer ,surfacers, to
JGHE - M GARRE dhcF SR T g T ont 2 f eeeh t L agent
generAld Mg herd £ ad d ST 05 Spd d Ki S BY St &FBa Clo CPdnts as
20 be cured thermal ly (by convection and/or b
idiflnandes on radveden)cending agenthe Hee i oprbing agents

R T e

ldyestisp tHed) My tihe pipcassl aeodtrgimg ¢0 byneoxidation or
invention, the 25 coatiqg@layers do not pasical|y have

P BT AL L S eprr Bt AR I or 1o Rpptt catdon FHRe
resPertd e Sybsequent coali nghdayelng RALEIng tB6ats these

coating |layer can be applied according to the
veete arenveeta pry nehghickhopct@s st hienlpens oty skéms edhieh can
t]cpee cal.lrJ_Iéd eé§$§1f§z %k%{iﬂsct:ortn\rl\gction and/or by infrared
irradiation) and/or by the action of energy-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 coat, optionally
followed by a short flash-off phase, the clear coat is

applied and cured together with the base coat.
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30 coating |layers are cured together. In particular,
for exanple, in the case of base coat and cl ear coat,

wo edokoniony t he application of the base coat, opeCT/O8m04/§15523

followed by a short flash-off phase, the clear coat is
applied and cured together with the base coat. 27 WO
2004/ 104092 PATYeUS2E04 G582 ANy dre [tihee iprwidsison

accordi ng,to the inven n allo sfrate !

iagﬁé) Rt fgléj Sé"a-” r?gtersu &5%n k?%reﬁ‘aﬁwlnne ér}sil%%zﬁr tcgonasﬁcdﬂ%%@ ;%om
RS Wairels airel pased ion pddey rModlastdes mrkdren
adequately resistant to heat 5 deformati on to be

CORTEPRAAT 168 AN T h A& Yorf T St Vi3t
ggyo%%at%nm‘té he coahed gJiaéi i and Jrpt q{ar@ﬂifza&@ﬁon of

urface quality can be judged by a variety o
netchodsuadnd nipresigiphy off sihed ,caaliswet wlapttie and metal
snoot hness 10 and the reflectivity of the surface,

*fccurately it reflects its surroundi ngs.
Anot heyu e yisllerm) ican s hatidesd XY .a ItadSety of
preferred that the appearance _ surfaces, (those that
e ads -be Wifooitsh, SElY Heer la BISeBFLnhduie e3nepthness

'E%{c?’tﬂgarreeﬂreegﬁ@bé&ﬁt@@%e 109 2 dDF e d S Welecurately

nmeasur ed usi ng oSpect (r) Palnt Appearance
Qualdd i ddbas urtementrisystdeimgd t  iZnalrider stooel dystéreatic

ti I hat t th t t it itsel f
B dit Ko Sur 1 o g QU 15 oy [0t CHOeRE o
XA & d hee i dion AQ asd tye dhditiessdtOf ) tievend dpor

20 surface, nolding conditions such as fill tinme and
faf |abprtesmurar mafel deeterPrRicdrazl yakotochl i oh BRER/

t hi ck f the part Id and nelt te t
OIS oL 16 B o St St B c 2§k FPYCFpiCe
rAltad, Mdesusdtidacesguiadhty atiso; depensss esod gy the

pai nting techni que 25 used and the quality of the
et thits aghi Wie  sfappdFedothaEShETHEDS xpoThi son itself

ERAEE AP, (SR AL M OB A dcen.  ox
example the condition (porosity, flatness) of the mold
surface, molding conditions such as fill time and f£ill
pressure, mold design such as gate location and thickness
of the part, mold.and melt temperaturés, and other
factors can affect surface quality. If painted, the
surface quality also depends on the painting technique
used and the quality of the paint which is applied.

TEST METHODS

DOI 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 this
system.

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

end in a cantilever fashion in a metal holder so that bar
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avai | abl e from Perceptron, Plynmouth, M 48170, USA. 30
Pai nted and unpai nted surfaces may be neasured with

W@ hiog/109y5t em Sag test A standard ASTM 20. 3 cPeT/852004/015523

long, 0.32 cm (1/8") thick, tensile bar is clanped
hori zontally at one end in a cantilever fashion in a
netsala Hdl .dercrs o @"hatosar h2@y VIR @00 G088 . The bar in

R SO e T L e e R
fors3thdd ne;irafgh )t Rendistianse did van Hae fghad ddenward

bar has sagged downward is nmeasured after cooling to
racﬁ)mqaeqﬁgatgtafrtér BEqqstndifehtr A9 danPRIsat I¥g s t est

measur vV ' . '
(h") sk Jn %npa td ']?flpsge %tggﬁeemﬁsl%jh%%ggﬁ;% 3force
ks ( HGmpowsl)a iveeigiriopbed. 27 am 1399 mMidmough a 0. 32

m (1/8") thick nold | ague.. Thi i.ves nom nal |
S s e e SO | T R ne ol g s
hepiafug-drs ClEmedrbidie 4 ap. 3aneh bet tom sk eeesolded
bot h 'sides of the clanp having colinear 3.81 cm

Elsne di difsterginges mmwinde tup spred ket 4he plaguevhen

in the center of_ these holes, C t '
astnctra{clfwlenog tnC ohei t?glaf%%e 'anoﬂf%gﬁf%(ﬁgee %’ﬁrﬂ?in% F%Tgt??% #}?T%até?p
ignd assricted digidadd y. bditte srbdd st fidicec ot hatihg
energy to break are calculated fromthe data. The

FREHOri i R the® Al 1 Hee 't 11625 ded 2 it hat FoRs.
gifg&é@rtﬂ@wmtm thee Rastds )oPaitedesti o ef Coarh

.), was al so used to neasure dart inpact. The
dateel etonapor tiesl areacied avertye ofp tdndethe force during

t erm nat, ons. Tensi | dul u strengt h and
SR MR s darded RSt et 1B el jforce and
exd s i e f@ e Ofb B DB £re (2L Jubetedi Aude. ik eddtal The
nodul us (three point) Measured usi ng ASTM 25 Mt hod
Diote MReTHRA pof ittt BreF 3Rl o WoTae BaisrBonagtons .

heat | n}g srflrﬁfla% ilrg)s rmmrlle'n’;r,het}?gaé(eggt®h8ag%l Iers] er (Ceast
S.p.a.), was also used to measure dart impact. The data
reported are the average of three determinations.

Tensile modulus, strength and elongation Measured

using ASTM Method D256 at an extension rate of 5.08 cm
(2”) per minute.

Flexural modulus (three point) Measured using ASTM
Method D790.

Melting point Determined by ASTM D3418-82, at a

heating rate of 10°C/min. The peak of the melting
endotherm is taken as the melting point. 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 (barrel 1) of the extruder
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endothermis taken as the nelting point. Melting
points of LCPs are taken on the second heat. 30

w@ovpoagd ng and Mol di ng Met hods Conpoundi ng MeCTIOS2004/015523

Pol yneric conpositions were prepared by conmpoundi ng
in 30 mm Werner and Pfleiderer twn screw extruder.

Adcdpgrigtie sy wy® bhendeder t0oet hel s andraddedet 6ed into
the rear (barrel 1) of the extruder. 29 WO 2004/ 104099
#@mgézcﬁm(/qflés)z?arés@:l@dt atrwatthqygﬂo%&’(fﬂ)cla?rﬁjr dideradd

[ arr ry el
an%q{gﬁ u?legl ggrgc\%gsdrggg“gn&p usi n%g Clcgi qU| ofp@ t& tcﬂls
g teatd carqourqj:edAnm ebhzepﬁxam:sletm. t rBa;rremetitmnp@r@tures
noted in the anpl es,. Barrel, er s 5 were set
S eoh G TRy R oHeL i onber Bty SeTPEe A age 290-
darendi 'd@z% e@d ihlge oeopes cbingd sakd oexbhddek thalR ratte and
rpm of t he screw. Conpounding Method B This was the

Jafe afs s OB - except a 40 nm Werner and Pfl ei derer

twin L%l ethcl V@?I}lfgjls§gn7as;rg:?’x &E!}ar et Method A

mat er |
Resiarst veerdd mod drmkriem carASW]tasdezsmecﬂwmssmem &touder

6 0z injecti i n Melt tenperature were
35 S AP (o R ok 4 SR AS0S 15 Rerel ©
| LeFdd)n, i ngredients are used, and they are

defi ned bel ow SGT - poly(1, 3-propyl ene terephthal ate)
Aner i Gesi(TS 185 R@ld%d corce MY et 4a0scunrdon on a 3

(Rjya%;oga r%oe opol r b n%‘j?;{?% W? *i?cr%ri%%atuﬁe were

tagemudtal, i moacﬂ den@rélrmtm@csl thereand 0114080t anedi ol
copol ymsr avai |l able fromE. DuPont, de Nenburs &

Co., 1Y, thWA IFFHGR S qszftlaglggslnw@@%%% i 3T )uBA20 and
A pal ya(lle 4ebptylenss 25, L erepht hal ate) pol yner with an

i nherent viscosity of about 1.2 available fromE. |
DuPont de3®enuwaslyGo3-propylene terephthalate)

Bmerichem®1859 R3 -~ a concentrate of 40% carbon
black in PET copolyester from Americhem, 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 19898, USA

Crastin® 6129 - A poly(1l,4-butylene
terephthalate) polymer with an inherent viscosity of
about 1.2 available from E. I DuPont de Nemours & Co.,
Inc, Wilmington, DE 19898, USA.

Crystar® 1906 - A PET copolymer, inherent
viscosity (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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Inc, WIlmngton, DE 19898, USA. Crystar(r) 1906 - A
PET copol yner, inherent viscosity (I1V) 0.65,

w@opaligqoey i zed Wi th about 12 nole 30 percent PCT/US2004/015523

pol yet hyl ene oxi de) available fromE | DuPont de
Nenmours & Co., Inc, WImngton, DE 19898, USA 30 WO
2004/ 104098y HI+®S2004/ 018523hofbpsl amer) 3934 0.BET
honmopol ynmer, 1V = 0.67, available fromE. |I. DuPont de
NS0 I corom e 1. BNEGRhgi®NempinnghsCesa Inc. ,
Hpstmpids) DM dddg -y$odi um nont anate available 5
fromddariant Corp. D 65840 Sul zbach am Taunns,

Cermany Hiyst&hdi)®5886 10a@ theeopphasbheagbast aiatieble
pol yester having poly(1, 4-butyl ene terephthal ate) and
POt SR tet 2 Bhet hyt eret -ef%%?g‘%%/o%tplw%@ksaravf&w%qse ¢epARDY
E. 1. ont urs_& Co.. Inc., WIlmngton, .DE
19898 1 X}éﬂef@ggﬁg’%ma151%)@082?%%%EWFSg%‘FFé& e

f d3bsr 1Bperh@l byl 1 GRSy 1 g Iy Hah t N1 408P1and
L%%\Ip LCP1 - 50/ 5%/%7.%?’5? 5/ 3%6 (ol ar part.si P

BRIk b Herfes dh vl eng gHEl 9t ve bt Hat ke availgbbe fisom E.
napthmane &l appoxyd 1€ @el A4 bydrpxypanzole, agkd ogog
copol yner, contal ning about ppm pot asst um tat1 on;
m8#A i ng point 360C. LCP2 - 100/ 33/34/33/300 (nolar

parts) hydroqui none/terephthalic acid/isophthalic _
aci d/ 2, 6-1ogpneegBt hELene dntapBésghicavailable from Ciba

[ O A- r | C j | yoer ti poi nt
S GG STt (o e p Sy S5k
hydr oqui no®®? i s opdt Tl 8 t. Bciz/ 2/ B2 haphd hat eperts)

i carboxylic i - hydr oxybenzoi c acjd copolymer, 25
1 g JT R S DAoL BT Sp o 8612 7P 5D LT ar
R Sa 1 dyedr 90uH Ranes 1 £5 epbi hal Ligy @eb i sopbi Bak b £q
aci'd/ 2, 6- napht hal ene di carboxylic
Pl Uythgelr oxyblenzoing adb@B-25 ppm potassium cation,

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

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

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

LCP5 - 50/50/70/30/320 (molar parts)
hydroquinone/4, 4’ -biphenol/terephthalic acid/2, 6-
napthalene dicarboxylic acid/4-~hydroxybenzoic acid

copolymer, melting point 334°C.
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hydr oxy- 2- napt hoi ¢ acid copol yner, nelting point
melting 30 point 230C. LCP5 - 50/50/70/30/320 (nolar

wW@20044)409Nhydr oqui none/ 4, 4' - bi phenol / t er epht hal PCT/US2004/015523

aci d/ 2, 6- napt hal ene di carboxylic

aci d/ 4- hydr oxybenzoic acid copolyner, nelting point

334C. 31 DARREH4D 104 0980 PCTd USRDPH I BE2S wak covad (&3 a
PE 520 - a pol yethyl ene wax used as a nold | ubricant

Apdid ambe igagh @arilaRlecdhem EHatigitte, Come s8wpEotte,
WeA2gllng,S (fPOr 1R {10 NAVE @Iy 4 haMAl Uf Acil Fllue of 0
KOH g wax. 5 Licowax(r) PED 521 - an oxidi zed

pal WeHNAD ersscwax used as a nold | ubricant avail able
fromdariant Corp. Charlotte, NC 28205, USA It is
repor t ed HEHHAL afFRcr ot vattieO vt I hbett PABY RN KERRY Wax

Wty Ml08{d)q ‘hfu AVEHAYS APArNI T8 Ly Cgla[z;lﬂbi{ﬁﬂgt(fbrp.

10 wol lastonite fibers wth no sizing avail e from
ol o oeer &G, 2 8241 garysA .AS, I tCdmadaepdtgds{a )hay an acid

T s O S 14 e 819 UGB r om Nyco- M ner als.

2 6 mant PR OB s RaTT(HS BT YR Bar Vet h T clin Sy
A0 i st2on Jeten i Hesaanoeitth  rRolsiveim A avaet Takb lenef o Nyt o
B3 S 05 St T R (55 902
o Sneliu i B9l cochops,QUapeL RS SELY 38 e
dicngtened inzdalitwo 1 lacrdrattes (A eXs WwavaZal¥)e copoh yWierg
nelt index 4 g/ 10 mn. Pol r D - ethylene/n-butyl
M]ﬁmé'gl%wy' r{ﬁrhé‘&l!{ﬂr%-e (66/22/12 wt. %

copol ynerpgyrel tod N H/1ene 2, 6-napthoate)..

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

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

Polymer B - ethylene/n-butyl acrylate/carbon
monoxide (57/33/10 wt. %) copolymer, melt index 12 g/10
min.

Polymer C - ethylene/n-butyl acrylate (73/27 wt.
%) copolymer, 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—butyl acrylate/glycidyl
methacrylate k72.6/26/1.4 wt. %) copolymer, melt index 15
g/10 min.
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acrylate/ glycidyl 30 nethacrylate (72.6/26/1.4 wt. %

weopaligqoey , nelt index 15 g/ 10 min. 32 WO 200B¢ /02099015523

10

15

20

25

30

PCT/ US2004/ 015523 Pol ymer F - et hyl ene/ n-butyl
acryl ate/ gl ycidyl nethacrylate (66.75/28/5.25 w. %
copol ynerBokmtar i hdexethyl el uky Pasrptaiaiglycidyl

et hyl ene/n- but /gl yei dyd hacryl .
AT i Uae o S M RS Y g, e
S lg/fi(o )miB8920 - et hyl ene/ methacrylic acid (85/15 w.

% copolyner, neutralized with sodium nelt index 0,9

g/ 10 mi n,ERMEISALT & fGH =N/ NTRIFoR et Netpwf el gridyl

G ohald-Jfhe WE AT 1GE 0N, DF ¢19898, H?&e Tehd on( 14
TE9050 -ﬁ}A peox\'/dejrved }copovlqyrrer) of ?e ral%l uor%gt%%/?%}ée

andl hexdiafd uor opropyl ene, available fromE. |. DuPont

de Nenmours & Co,, Inc, Wlmn to?, DE 19898, USA.. 1%
Ther mx(r)SW3 ﬁ%%rﬁ&bﬂ%p% BRERGFEVARERFFéHe (B5/15

t.ar epht ai f Hredy, Shem

Qﬁ'gg&o:@@ﬁm{%Aﬂ%ﬂ%aln%%‘% 5%6626 27an ahtcriﬁ%% diaﬁ(tg?x 0.9

by A(®, it -4va blelyl @hergrh )Bent eriu kot ofle dighosphi & Co. ,
ailable from GE _20 [ Chenicals, Inc.,

NPt oAU 505t Lt e (1) 820 - &'

N an a0 B YA I ERE 0RO B ©

fremdildexodhieyl €ad Lot phexa T eenshoroy 1l &t 2740861 Lable

USA. 25 In the Exanples, all conpositjonal amounts
S B o - PR R T AT i o 4, oG on, DR
cospes) tigns listed in Table 1 were nade up by

Conpoundi ng Method A. Plaques (7.6x12.7 cm 3"x 5")
wer e Thermx® 13787 - A poly(l,4-cyclohexyldimethylene

terephthalate) available from Eastman Chemicals, Inc.,
Kingsport, TN, USA.

Ultranox® 626 - an antioxidant, bis(2,4-di-t-
butylphenyl)penterythritol diphosphite, available from GE
Specialty 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. Plaques (7.6x12.7 cm, 3”x 5”) were
injection molded, then primed and spray painted in a lab
test that simulates an automotive 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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30 injection nolded, then prinmed and spray painted in

a lab test that sinulates an autonotive paint |ine.
wokat/1emg and DO were neasured. The DO of aPGL/E81004/015523

pl aque was 73.5. The heat sag and DO data are shown

in Table 1. 33 WD 2004/104099 PCT/ US2004/ 015523 The

H&ee sk Ve obserolesk 1ved eny edseresse hes nethe imglting

p0| nt of . t onent |ncreased Tabl e 1 Exanple
P féq&(;t;[r‘%f}?r F9RA1 49.1 surl n(r)

8320 3.5 3.53.5 3.5 LCPng_LglgCEZ 10 LCP3 10 LCP4
10 Anerichem(r) 18589 R3 3 939 3 9 3 9 Ir anox(r)
1010 0.3 0. ' etry PEBSZ1 & 4 042 /0.2
0.2 Polymep_A 1010 10 10 Los{r) 202020120

Pl ast hal | (r)CresiI®B9343 3 Sagl 4%/ 49411 4917 4%14g
15. 48 QB [Xlye832079 9 77 6| 2P 8 B qodaratdife
Exarrpl e A TH Pﬂnrr'nnqi tiaon sholnOim Tadle 2 luas
pr epar ed byl-w%%npgummg_mt hbd Alali lwas dolded into
| aques 7 52 cm—3“x6") thn—px-. i 9d land dpra
Dain ( s | 4tes—a A'l.gr\"@%i\ee >C/)EM

i i CP|43h te nef that ¢
painted in t-hat—si+ e ‘e
pai nt | ine. [Areerighera® 18589 R3 sphd [ 3% dn3® d 38rgh e 5
Exanpl e A C©PAXE 1018034 52 2| OdagtGdudnO )| RAv 1101
0.4 Ir ano qoyva)q@if'ﬁDﬁmq 021021027 02
Polymer A 10 | 10 10 10
Nyglos® 4 ‘ 20 | 20 20 20
Plasthall® 809 3 3 3 3
Sag, mm 9.11 | 11.7 [ 19.38 | 15648
QMS DQI 64.8 (799 | 776 | 72.8

Comparative Example A

The composition shown in Table 2 was prepared by
Compounding Method A and was molded into plaques
(7.6x15.2 cm, 3”x6”), then primed and spray painted in a

lab test that simulates a Automotive OEM paint line.

Results are shown in Table 2.
Table 2
Example{ A

Crystar® 3934 62.2
Hostamont® NAV 101 0.4
Irganox® 1010 0.3
Licowax® PED521 0.2
Polymer A . 10
Nyglos® 4 20
Plasthall® 809 3
Americhem® 18589 R3 3.9
Sag, mm ‘ 33.08
QMS DOI 57.7

Comparative Examples B-I

PET molding compositions without LCP were compounded
15 by using Compounding Method A, and plaques were molded by
the standard procedures. The data shows that a grafting
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15

Li cowax(r) PED521 0.2 Polymer A 10 N los(r) 4 20
Plasthall (r) 809 3 Anerichen(r) 18589 R3 3.9 Sag, mm

w@200980405 DO 57.7 Conparative Exanpl es B-1 REIUS2004/015523

nmol di ng conpositions w thout LCP were conpounded 15

‘by using Conpoundi ng Method A, and pl aques were nol ded

byublddre standaesr eqryoced ik ess dhedatvee showendhedsing the
graftin 34 2004/ 104099 PCT/ US2004/ 015523 . r ubber
S ottty B th TR DGHT VETPS eSS g EHe dar
| MRS s M £dh | nsdeasi S fnbhelsd evale inkdthesag with
conposi tion, but also increases the heat sag with
| Fer st Iy ruBer sl . Ndfegrefai g upbeeer sughchasas

t S) g r
e @ A e AR R FHASTELY PR rpghgners
|l veldo imer easerszadorihe di¢dnNssanth s esublbsr atevehown
in Table 3. Table 3 Example BCDEF GHI C |,
StR{§959034 Bt 0D angresyit g e Siovn £y Fable

Hpstamont (r) NAV 101 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Teflon(r) TE9050 0.1 0.1 0.2 0.1 0.10.20.10.1 1Ir

anox(r) 1010 0.3 0.3 0.3 0T8bde330.3 0.3 0.3 Pol yner
10 1L 20 10 DAl g [ 10 L. 20 10 Dal £ % oo Nl

D NS P R T O 90 VAR A IS S PN
) = U 2ZU .LU' 4 JL\ ?:‘frifU Z\ ﬂUFI AIE)\TIT TDJ.TFJ iig

3 Bt P e e s B e B

SolnpStamooNAVTRY 7 =t 84107 170.4 17G4. 1,04 1704164 | 04

P 7T 3T A I A A X A 4 K

" [Trganox® 1010~ 03 |03[03[03[03[03([03]03
Polymer A 10 | 15 | 20 10
Polymer B 10 16 20 10
Polymer C 15
Nyglos® 4 20 20 20 20 20 20 20 20
Uniplex® 810 3 3 3 3 3 3 3 3
Americhem® 18589 R3 3939393939 39]39] 39
Sag, mm 28.8 1512707151 ] 17 | 134 ]| 35 | 204
Flexural Meodulus, GPa 25 |1.45] 114 | 4.41]4.05]428 | 16 | 2.92
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 injection molded by the standard procedure.
The addition of 5% LCP5 to the férmulation 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.
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Total energy of break (Ceast), J 3.59 7.35 8.64 2.36
1.93 2.49 3.29 2.03 10 Exanple 5 and Conparative

whx@apbh®99 These conpositions were prepared bRCT/US2004/015523

10

Compounding Method A and injection nolded by the
standard procedure. The addition of 5% LCP5 to the
formul ation increases the IBbékoAgati on and decreases

the heat sag in tovghened—PET—coppesiiqn

cont ai ni ng sodi ufa-SerRyae)2ETRle - prsedr ce.
Conmposi tions and Table 4. 35 WO
2004/ 104099 PCT/ | xafple J 5 C
star(r) 3934 62.1 r1‘ 515 Ir
anOX(r) 1010 0. 3 J.:)’g 8 0.5 N
los(r)4 15 15 S Cagt hal | (r)
809 3 3 Sag, nmieRY stPengt h, MPa
39.6 35.4 FEl ong: 45 A2 | Modul us,
GPa 2.52 2.37 Exar S-6-9 | ntheSe—egxarples the
amount of gl yci d;ﬁa;ﬂl‘.“@%‘@cg\d. atd—ih th;‘s’iughener was
vari ed. A wol | asttgpi-te—whi-ch—was—sized—wad al so used.
Conposi tions wer eSHai by — Conpoith “Bd1REPHOd A and
test pieces were Tensie stengih, MEd [ 996 1304 o1 ndar d
procedure. The cc%@?gﬁ”mﬁ@g‘ﬂd ?5" r%‘g%erti es are
shown in Tabl e 5.—F0—TFabté—SEtxamte6—+06"9 C

star(r) 3934 61.2 61.2 61.2 61.2
Examples 6-9

In these exémples the amount of glycidyl

methacrylate in the toughener was varied.

which was sized was also used.

Compositions were made by

A wollastonite

Compounding Method A and test pieces were injection

molded by the standard procedure.

their properties are shown in Table 5.

The compositions and

Table 5

Example| 6 7 8 9
Crystar® 3934 61.2 | 612 | 61.2 | 61.2
LCP5 5 5 5 5
Polymer E 15
Polymer F 15
Polymer D 15
Polymer G 15
Irganox® 1010 0.3 0.3 0.3 0.3
Licowax® PED521 05 | 05| 05 0.5
Nyglos® 4W 20544 15 15 15 15
Plasthall® 809 3 [ 3 3 3
Sag, mm 15.21 | 14.6 | 14.76 | 14.12
Tensile Strength, MPa 424 [43.1] 48 44.7
Elongation, % 448 | 16.7 | 19.51 | 284
Flex Modulus, GPa 341 [ 3.04] 3.09 | 2.89
instrumented Impact, J 56 |5.02] 6.12 | 10.45

36



LCP5 5555 Polymer E 15 Polyner F 15 Pol ymer D 15
Polymer G 15 Ir anox(r) 1010 0.3 0.3 0.3 0.3
wor@ematofy ) PED521 0.5 0.5 0.5 0.5 N los(r) 4RUR0S2044/015523
15 15 15 15 Plasthall(r) 809 3 3 3 3 Sag, nm15.21
14.6 14.76 14.12 Tensile Strength, MPa 42.4 43.1 48
44.7 El orEyaniogs %048 aiit] Tdhddati2Brel Eimgxle K
Modul . 3.04 3.09 2.89 strunented | C
356 B GO EOR e VESSb0aY 100 arag NEPASA 2,
RQM u&aﬂ@ﬂﬁ%ﬁﬁ@& tRXA@b St HE - 42 adish abuve.
l e K The conpositions was made by nmpoundi ng

mwwm%oﬁ%mW@%r@rWtwst%)ées%warﬁn Table

ocedure. Conpositions and physical properties are
shown in Table 5 6. Table 6 Exanple 10 11 12 K C
star(r) 3934 61.2 63.7 63. Ta68926 LCP5 5550

5 12 § 12 5 12§ r naov(r) -0 3
03003 Ui doveiry PREBIRSS Boloth s T f Rafr)4 15
15 N | 0s(r J=4W-26544—35 15 Phasthatt {84033 3 3
Sag, nm 17. ;%ryﬁ I gg ZA 49 1 67'?;“ ;'6.33170; |633~7é+ r_@i%f h. MPa
3y "4 _= Tt T LU T\, DI O JUT O IH\ 3y
39.9 45,9 4% A7 —6—TFens+-e gruﬁgéf;én'5“64591x 38. 34
36 37 46 1 P\1 merg il Lo f‘f’;nﬁ ‘I% ﬂA1%5/ rizsl-no
Licowax® PED521 0.5 0.5 0.5 1
Nyglos® 4 . 15 15
Nyglos® 4W 20544 15 | 15
Plasthall® 809 3 3 3 3
Sag, mm 17.35 | 1219 | 14.48 | 18.28
Tensile Strength, MPa 399 | 459 | 456 | 476
Tensile Elongation, % 48.18 | 38.34 | 36.37 | 46.1
Flex Modulus, GPa 241 | 3.04 | 3.00 | 3.00

Examples 13-18

In these examples some of the PET present is
replaced by other polyesters. Compositions were made by
Compounding Method A and molded by the standard‘method,
and the compositions and physical propefties are shown in

Table 7.
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Exanpl es 13-18 In these exanples sonme of the PET
present is 10 replaced by other polyesters.

w@ovposiotd ons were made by Conpoundi ng Met hodP@I/E8ZH04/015523
nmol ded by the standard method, and the conpositions
and physical properties are shown in Table 7. 37 WD
2004/ 104099 PCT/ US2004/ 0153523le Tabl e 7 Exanple 13 14

15 6 17 18 EF | r(r1\a 30’2/{14@8 2 165;:?,. 5%2 48;1\.7;_ 53 %8
51 | CPS5 3 ﬁarﬁpez o] [ = | r) ol s 1 [o) D, :
1k 15 1o 15 15 1 crabtintrl siialie FHern Pof e
137 RIS 3038 anaxth yoiibab. B8 b 807 4 483 (CLBAT) 612
Li c&E®(r) PED521 féfo 5 53§7A';3:'F s T N
10 1Wtr¢|@55§61ﬁ Nl bs{r) 4 I\Ignﬂlhlld‘llct. Tor2e, oM e
3 3|POVIOED3 Sag  LiniSh b o8 14 o8 g (57 G 1ot 10a 73
S e T N VAR PRSP LA K
El o RS R3787 47 4b 17 0B 21 74 45 64356937 et ©10
Fl edre 40 58 o od3 dg G3od S04, 43 | 09
| ns{Ligpwex® BEDS2act 0P 26 A5 713 08 4o 0,513@ 3 4h 05
10. g@%@lﬁ’)l es 19- 19nr‘l (‘nma,;_at frq;e Exg?;m! SﬂE pLI A
al | [NyplosPraVWI2R546 hpqp Ly amol ds ot har nolvbsteral 50
wer ePlasihal@ia0Bt ed fhr PET| CAnpdsitlons vibr el ratle by
Compoundi ng_Met had| A_and |rpl ded by t He_st anbgrd i
pro¢eatmm except | n2@-fe 023-18,d o318 b 3416 L 21 3 L 177
di e TQ%W@E&LMP&M £i-Bg &ége 3&69 > s t?&@f 428
phy<E‘6@ﬂatl@ﬂ, dnerties 47.49° 11008 [ 3T 74 | TA366 o 3839" 241
2004F'exModiduspeha s oRABg ] 52 1188 [ Y29 U 274 2.83
Instrumented Impact, J | 29.45 | 1.3 28.42 | 29.96 | 22.41 | 10.99

Examples 19-23 and Comparative Examples L-P

In all except one of these examples other polyesters
were substituted for PET. Compositions were made by
Compounding Method A and molded by the standard
procedure, except 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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Table 8 Exanple 19 20 L 21 a Ma 22 0 23 P C star(r)
3934 61.2 Thernx(r) 13787 61.2 66.2 LCP5 55 5 5 5

WORIN4604029 66. 2 Pol yner

Crastin(r) 6129 61.2 66.2 3GI 61.2 66.2 Ir anox(r)

D 15 15 15 15 15 15 15 BEI/152004/015523

1010 0.3 0.3 0.3 0.3 0.3 0.30.30.30.3 Licowax(r)
PED521 0.5 0.5 0.5 0.5 0.5 ib16.%5 0.5 0.5 N los(r)
AN-20544—15-15—15 15 15 15 15 15 15 Dlasthal|(r) 809
3333351 Vi, 204, Jo b2T13l M 1% 23 byOgq 25 [ P
37—+ 06— 1179723481868 —Tensi StrengthIMPa
VST R T I G A DA DD A A
.—ﬁ'héi'm’%‘%?g%g? %3 é 1 _68;3 _56{% pg 25 33 9 5§ 5b 5§ a6
3 I S Fl-ex—NbeHH-ths | GRa—B. 5%h 75 2. 94 2 81 2 93
3 5 g6 4 8o d a0 liecel 1o LBTD BE62 To 2415 77
e 6 ad i 4 6o0b b Le%e 0B Enld gly 15 o 18 | 15
i ggpcﬁ' | c1v2§d thePEN-R—th 5—€6 ,Hos.Lt:: eh 1%%.22 %é}!&erl g2 | 662
R RN SR M S M R - AR O NS i E R O
o Les—thgseonppsti-pns—Were—adh DYy
rcowaxspEOar,, [ B s 48 L0 Ao 05 LG8y 0 | 05 [ 05
d B 80Y o oo ShbwhihPabl Q. Gonpoditliohs | 3
Have- sofrewhai——tLowtr—heht—r stance ahd sol are
ag; nitm > 2022 {11 (3113 19 84 RrT 106 37 | 19,06, 11.97 | 23.48 | 18.68
eI Strembtn: SEAY, 42T 432 | AR ey b7 | A8 B | 133 | 39.8
qPetlshEbhgation, %, {74787 V1198 [ 225 |08.95 | 8305, 5.5 40588 |9.96 | 38.1_
TEEXMOHIGs, @Pa 27 (457 F 257601 Blsh 78T | 278 0| 265 268 -T2 | 1.69
PnsT RPa% Fotar 020 |5 3391 %90 25.75 [ 106 | 10.13 | 104 | 6.98 20.46 | 45.82
Energy, J
® It is believed the PEN in this composition had little or no

crystallinity after molding.

Examples 24-26

In these examples the compositions were made by

Compounding Method A, and the standard method for molding

the compositions was used.

are shown in Table 9.

Compositions and properties

These compositions have a somewhat

lower heat resistance and so are useful for items such as .

appearance parts for appliances.
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Host anmont (r) NAV101 0.20 0.20 Distearyl
t hi odi propi onate 0.50 0.50 LCP5 4.00 4.00 4.00

WO e@nos40p9 1010 0.30 0.30 0.30 Polynmer A 4. 00raTr/082004/015523

4.00 Teflon(r) TE9050 0.10 0.10 0.10 Americhen(r
%858'9| R3 |3 90 Tensile strength, M pa 53.2 52. 7n(54? 1
ensil e elongation, % 4. 3Tab6e3929 Fl

GPa 4.47 4.63 47 4 Notched lzed exural odul us,

Unnot ched | zg Eamlele® b divntles 4,?37 5
Thl S CO OS| tl on—\\as —adc bu c,—. R
i nj ecti gﬁ nol| S8R, 393 o+ By QoPRenEAtd ¢ oﬁeB fa”d
ST ATTUTY | | LY N
the | ubricant S+ R t he °
"second m Xxi . “Wrg"z"ﬁ t— (th
"first mxing ' ate, | 050 0501 & Teb
10, which al $bC Qb7 auT Faggd) | 0 Table
! I
oroperties. AP 3BML 104000 DAL LS oloish0s |
Tabl e 10 Exangﬂ‘éjm‘??&,?‘? 2930 anX RAOIT4L0E",
star(r) 3934 Afiop®IENR5G 2 5 ool 018, D18 19 7 61.2
61.2 63.7 63.[AMe[ 18%8R8 "5l 5 5 b 5515 pbl yrer D
12.5 12.5 12.{5 12512 5325255151275 1% 5
Rear Fed Li cowaxtr) pEOEOSn.—n.—n.-' )
Li cowax(r) O. efile Strengih, Mpa $32 [0 Taor)
oroonax( ) 0. Brohsis elapiayon %o Toascp sberesty) 0.3
lexural modullis, GPa ~ | 4.47 | 463 | 474
Notched lzod, Nm/m 31 30 32
Unnotmedlzod,NnVn1 550 540 560

Examples 27-37

This composition was made by Compounding Method B
and injection molded by the standard procedure. Some of
the lubricants (“Licowax®”) 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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520 Nyglos(r) 4 15 15 15 15
I rganox(r) 1010 0.3 0.3 0.3
wW@2®400899 Pl asthal | (r) 809 3
100 100 100 100 100 100 100
RPM 250 250 300 250 250 175
nm As 19.98 14. 68 11 86 Z‘lab&eZ:E)SS 19.

710 12

15 15 15 15
0.3 0.3 0.3
333333
100 100 100
300 250 300

0 qQ
AR A
2 4

15 15 15

0.3 0.30.3

3 3 3PGr/Us1084/015523
100 Extruder

250 300 Sag,

41 19.03 17 05

A= 171 7 RPN 0 T DR PN T I - e B
i P S 5 S PE NI A SN L
SR AR [Ty s PUse s B3 1es v &'y ot 18139 Y 637
4 Aﬁﬂu:’ j .ﬂ 47 :\4‘5\@ T 2"IV5U_I{‘L§‘,_’;5 JP 6 356. ULS 5
4 =&+ [e 8 ) . |74l (o
?ﬁr@.‘é&.fim el F e |14 o0 2| 550 (4284 18P BROETR, L 15 4,125 125
388511781475t pact 37 [ Peak Forcte, k345
A0S T426 7158 473332 fﬁ@‘g 081 854 o0 05
&%ﬁ\.ﬁ(%ﬁﬁ% PCT/|US2004/ 015523  CLAI 1. A
TREELE O S| ar—fjeast| aboyit 40 Wei|gh% | 05
p@@gﬂt of ¢ opi d pollyester wijth 4
el Ting poif It IQUC of nofe, (|b) dbout
ISiee E&y about it of] a rquid
¢rysbablad ne eeltind point 1§ at | [ east
50€b bagher fhan|a cold crystallizati on point gf sjaid
| setoapEPpol yedtes,| o5 [T sai d i|sotrppi c|pol yestegr 10
hsg® no col dicrygtallj zation point| said nelting poijnt
of said liquidicrystalline polyner is 150C orl higher;
Kyglaleout 1.018 d about1535 eijghd |pebcertt of1&@a | 15 | 156 | 15
I eganboe ¢o0g | ament 0.8 | 0.3ah Get/¢r@age asSppet3 (a3q @B | 0.3 | 0.3
ap@asthali@®B0@ oOr 3ngre3 @ndl Whose aver e | dngest | 3 3 3
dinension ig abqut 15 20 mqr |dss; pand
Total| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Extruder RPM 250 | 250 | 300 | 250 | 250 4175 300 | 250 | 300 | 250 | 300
Sag, mm, As 19.98|14.68(11.86|21.84123.38(19.4119.03{17.05(19.97(19.13}18.02
Molded
Tensile 444 1 427 | 42.8 | 415|434 | 439|456 {393 |41.7 1413|414
Strength, MPa ‘
Elongation, % |35.14]51.56]26.15]148.14] 34.8 | 9.12 142.64(27.29]|42.07| 42.2 |125.45
Flex Modulus, 2.95|2891]304|283]|294(3.05]321}290)|286]278]277
GPa
Instrumented 18.14(30.29|31.69|31.34|20.76{12.23(31.98|22.05(38.85{17.81{14.75
Impact, J
Peak Force, kg | 345 ( 426 | 470 | 403 | 426 | 158 | 473 | 332 | 470 | 401 | 367
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(d) about 3 to about 30 wei ght percent of a polyneric
t ougheni ng agent which contains functional groups

WO e@etidaed Wit h sai d i sotropic pol yester; wher eP@I/E51004/015523

10

15

20

25

30

percents by weight are based on the 20 total of al
ingredients in said conposition. 2. The conposition as
recited in claim1l which copataisns | ess than 25 ppm of
free metal cations. 3. The conposition as recited in
clai m{1 @{_C%mp\ggqrtelidglls@d;@rsicgir@i c polyester has a
mel ting point of 25 about 200C or nore. 4. The

conposi ti@ &F recistedanteddh Wi dtHe PSR oRT GF M’

wher ei.n sai d .i sot r-opi | s | gssenipal by
L T L e R R e R
tasaphtiwocc cacimdrei;sopht hal i ¢ aci d and

2, 6- napht hal ene 30 di carboxylic nd one o%@f e,

d a
of HO( CHEVORRAYE O %1 oyl SHexaah &t 1t haior oo

( R (dd dymdnd R & GGG is at
z%%%%ﬁgg%g%ﬁg%igkllf%,:ﬁﬁerein nis an _ 1nteger of 2
toed€r 50°%n hdwbeagehon B ol4l cnvetalilsd 7zt oy &iddge ot
about 7 to about 40. 42 WO 2004f104099: ; 1vest
SR Ut g L e S B P d L sot zopie potvester
e@{@ 06 & N ys ©AB1 T &t 16n whet et nssad dnesdingppeint of
polyester is poly(ethylene terephth ), . .
poa ¢ 11 Bapidpy¥ ﬁéﬁ%a”f?e?% PR hEPSF e} S g%@ff(? Po 538 ehe
terepht hal at e pol y(ethyhbene 25 6x8aghhogterendl of a
poly(1,4-(§§l% %gglgiﬁeﬁﬁy¥%ne tereghtﬁala?e):e6. The
coBpPAsbLEdng asgerti vedhi anecavhrafiet Aepeptevpbis efapReut
wherein said isotropic polyester.is I v .ene.:
t%r%pﬁ?h%?ﬁ?e)?néowgos%hév%6ﬁ88s% Pgﬁggséég%ﬂ¥ggﬁiﬁs about
egech of th teyigus clains wherein said reinforcing
agganh%% gﬁsgévéégge aspect ratio of about 3.0 or

nmore. 8. The eboposBt tonahsutedPt wdightenelcentt RE 2

Preyl ous,; Sl aLMEnanere! 0,88, 9, 1e Al 266H19n30%0h Dm0

groups reactive with said isotropic polyester;

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

2. The composition as recited in qlaim 1 which
contains less than 25 ppm of free metal cations.

3. The composition as recited in claim 1 or 2
wherein said isotropic polyester has a melting point of
about 200°C or more.

4. The composition as recited in each of the
previous claims 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(CH3),OH (I), 1,4-
cyclohexanedimethanol, HO (CH,CH,0) nCH,CH,O0H (II), and
HO (CH2CH2CH2CH20) ,CH2CH,CH2CH,0H (ITI), wherein n is an
integer of 2 - to 10, m on average is 1 to 4, and z is an

average of about 7 to about 40.
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15 average maxi mum di nensi on of about 10 mor less. 9.
The conposition as recited in each of the previous

wol | astonite,

m ca, talc,
boron nitride whi skers or al um num borate whiskers. 20
10. The comQsintdd¥l @isor e testitredaich efch hef the
previous claims wherein said reinforcin ent_is .
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TR o e A7\ 20007 1600
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Thel ¢ papiogl énont eseplectha tateh. each of the previous

cl ai ms_wherein said, polyneric toughenin e

cont ai fs %@%x@OTPO%éfﬁﬁﬁy??cr%ﬁﬁgggiﬁ% %ﬁ%@t?%ngPe

95 PLPSous 10128 #REBESHT bQDdaseigEbLeingnaganh bhst be
5 previous clainms wherein said polyneric toughening
ageatageoatpent Bpbky PlnebPvhal-Br8tp8°re6. The

28N¥c 0k Chak ABedeh30£0EndS
ughening agent conprises
rgpeatousi tratlesi wadrbtamsahdepexyfoontapnaggntohas an
(meth)acryl ate and ethyl ene.
r everadei nasaohnofinpasipre@ifoakodfal s MihereifSSai d
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conposjtign as

veted
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17. The conposition as

nmononer s cont al ni ng

f ypetional cynOMBSWhiTell. silid cetpdsirtioy agenécilised

in each of the

wollastonite, mica, talc, potassium titanate whiskers,

boron nitride whiskers or aluminum borate whiskers.

10. The composition as recited in each of the

previous claims wherein said reinforcing agent is

wollastonite, talc or potassium titanate whiskers.

11. 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.

12. The composition as recited in each of the

previous claims wherein said liquid crystalline polymer

has a melting point of about 300°C or more.

13. The composition as recited in each of the

previous claims wherein said liquid crystalline polymer

is about 2.0 to about 10 weight percent of said

composition.
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previous clainms wherein said conposition contains
about 5 to about 20 wei ght percent of said polyneric

wo oughetey . 19. The conposition as recited i n PEADOSWH4/015523

10

15

20

25

30

the previous clains additionally conprising one or

nore of an 20 epoxy conpound or resin, or a

| ubr i clent .TI20. compr Dicelssn fae ndteim@rac@m]@ of the

conmpositio .co risin east out. 40, wei
RS Rt P I st B e TEr AT Slee

fﬁﬂﬁﬂdﬂhﬂﬂhﬂﬁxﬁhgﬁ éﬁrbéﬁ&ﬁﬂﬁnﬁnﬂiﬁﬁidé et idal groups.

about 0.5 to about 20 weight percent of a |iquid

cr yst a]IEI y @%&WSW FIFSHE§0i Ht §achrof| ehat

e\nk?é’]!éjlf‘fr &@lﬂdfﬁﬁéP{‘c p@élﬁ‘%]il&fxln(iaé%%nt

|sotrop|c p yester, sald I'sot ropi ¢ pol yest
mmmtnlnﬂﬂepmstfwm¢tzmmalngxmup& said nelting point

(c) aoin "% TR o Sl g T ool §F CLamEs 1-13

r rﬁ@rvﬂié&ﬁg%ﬁlwgﬁ@lﬁﬁbﬂ@rﬁgﬁg@m £@éh0 8bmprises
about 44 WO 2004/ 104099 PCT/ US2004/ 015523 2.0 or

nEfREa ta i M st B ee Ager ¢ je TP RF YrePRi edi REngbout 20

'?égtﬂ ?& fg%g(ggdgﬁgﬁ$ 13,40 about 30 weight percent

r|c tou ng agent which contains
funct mhaITheS grroppsiteactaveraditedainl ¢sobrofi the

poI ester; wherein all,6 percents ht are based .
TR Bi e | o bl BAS B VAP EL CorBaGt o, Cangains

Mv&s@ﬁ M S@i € Cospesi 15 Ofe Bl thOPAEAY EPMPRESES mdke

| east one or nore active ingredients and optionally

TEoRITRE OF W@immgl Yen¢hiprdl efteuPtonprising: (a')
in afjgsto) &g}? ? S%Xéggrg@{f?é&alﬁ ea&ﬁ"@f' $L89

sai d |sotrop|c er and said
tpmﬁﬁ&wmmgchgﬁmé mneféimw@mldn&@mp@ﬂiaienconnbannsoabout 5

%29 aégﬁ%hfg weight percent of said polymeric toughener
19. The composition as recited in each of the
previous claims additionally comprising one or moie of an
époxy compound or resin,‘or a lubricant.
20. A process for the manufacture of a composition,
comprising,

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

(b) about 0.5 to about 20 weight percent of a
ligquid crystalline polymer whose melting point is at
least 50°C higher than a cold crystalliiation point of
said isotropic polyester, or if said isotropic polyester
has no cold crystallization point said melting point of
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
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(b') in one or nore subsequent m xing steps m xing
materials conprising said internediate conposition,

wW@nw48@4000 one or nore active ingredients; and PeDUSINEH015523
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that each of said one or nore inactive 20 ingredients

are initially mxed in said first mxing step, or one

ot . hore ofrsai @ndg ubsespiaaterage nppsyeps. dPdenThen is about
process as recited_in claim20 wherein one of said

el iHRe 9hgretfiert®dis a lubricant. 22. The process as

recited i | al 2 | i
i nactive P%gr%%?%%tg fé %??%%r?@gﬁg%ahgn e?%eﬁg 8 a

i po Yyred f e nixeghemisai abane wiichreosubsesutabct idxahg
st eps. 23. The grocggs as.recited in any one of clains
HEOES iR SFhY S af - sTRTOpt O PR ES 1R L¥GREP ST s
essentyiad tyin 381 Pfps LOSRE s USY tise OgH t Vele f F952QNEN Ot he
nore of terephthalic acid, isophthalic acid and

2t eLaaphf Hal enEnefedt doky| it sakd dcompes 8hECBE nore of

Hq Rosk 4= . \/ . 1

ol OB 0T QB HOH 1 19 PSR T (G BLrBBLHE g omPriees
, GHZGPGHGH Qb (thé t¢ , aahievei ngrediamts 4ond\optionally
2004/ 104099 PCT/U820041015§§3 integer of 2 to 10, m
PRV dBRTE sttt Ye HRIFSASTER average of about 7

to aboutloffri2fngThe process as recited in any one of
claims 20-° 23 wherein said isotropic polyester is

pol yet hyl éne) 5in ez ephtéial Bieing 25teFheipingesstasials
recited in any.qne_of clai 0-_24 wherein.saj o
STrerel e St Thdsr S lavr hdeo Edpecta bR fobGrumeric
abouihSn Oh@ragene, tantdoan avefagermadi sue cdinpesstoon; and
of about 10 mor less. 10 26. The process as recited

i ey one of clains 20- 25 wherein said reinforcing

O T e
ofishig manposalsonomp7isThe prodesstasmedéiated in any
oggmﬁgsf fégF gg& 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 one or more of said subsequent mixing steps.

21. The process as recited in claim 20 wherein one
of said active ingredients is a lubricant.

22. The process as recited in claims 20 or 21
wherein one of said inactive ingredients is a lubricant,
and it is initially mixed in said one or more subsequent
mixing steps.

23. The process as recited in any one of claims 20-
22 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(CHz),OH (I), 1,4-
cyclohexanedimethanol, HO (CH;CH20),CH,CH,OH (II), and

HO (CH2CH,CH,CH,0) ,CH,CH,CHo,CH,O0H (III), wherein n is an
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15 26 wherein said liquid crystalline polyner has a
melting point of about 300C or nore, and is about 2.0
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10

15

20

25

30

The process as recited in any one of clains 20- 27
wherei n said pol yneric tougheni ng agent contains epoxy
20nteaeri ofak gpomﬁs m20n aferpgecésslasordeibed im is an
an n of cl 0; 28, wherei.n said conposition

co% gl g 6ot Og té 5806?058 gae

pol ymepic tradgbeseess3@s ABcappeaiangeypant e@NRMiaSndg20-
the conposition of 25 any one of clains 1-19. 31. The
appedPangénparidad sPEEPPeE PRLYFALAT30SWRPAN (eithyarne
aggggghhgglgggy panel, an interior autonotive pane

an appliance part, a power tool housing, electronic
cablne25orTheugrngﬁsanaextecubedonniahgrbne a& paaems 20-
bgr a._vehic

i ght percent of said

ecorative |nter%og pane

 BrRE0iE' Brado“8FRERFrYfa 8o%6r heBoreproheage aspect

otheio bel epbame3equbpMBle, 33ndThE arpBeagaN&Axhaki as
recited in clains 30 or 31 which is pignented. 46 WO .

200m£1640090PCIPLUSR004/ Ph56231e83. An aut onobi | e,
truck, o] bil e, construction vehicle, or f rm
eqU|pn%§t @Eg 8

opg pheebahMBaldl®eid4ordhfy aHE

snownobi | e, construction icle, farm equi pnent
v@ﬁlEPéaa§lﬂ@ctﬂéénaﬁecwéﬂﬁkesa, %héréﬁnabaﬂd 5 to about

c k n_i $ for coating
sggggégéég %28%% gngggg ﬁgggggi FPS and at | east
one pla§t|mhpapkocmsshamlsebhEedHEhabngndnalaftbaalms 20-

r.f aces, . conpr the successive 10_steps, of:
e? ggﬁg i&%&

i Brecegsnpri SPRGCEAeINCBRYOSPE B Giladfy 20-

@Hﬁbhgewoiﬂﬁ%%onlte, talc

(1)
BcYRBHEpBs ﬂgnﬁrYEEa%&B§?rQPégmerr@ﬁﬁvﬁn@eltlng

tﬁBiQ@DQ%'EBQu@'@@bW9Q§PQ§é£éOnaﬁ@aién£b38€ni of£8Mbout 10

e substrate and thermally cross-linking t
weight percent of said composition.

28. The process as recited in any one of claims 20-
27 wherein said polymeric toughening agent contains epoxy
functional groups.

29. The process as recited in any one of claims 20-
28 wherein said composition contains about 5 to about 20
weight percent of said polymeric toughener.

30. An appearance part comprising the composition of
any one of claims 1-19.

31. The appearance part as recited in claim 30 which
is an automotive body panel, an interior automotive
panel, an appliance part, a power tool housing,
electronic cabinet or housing, an exterior or interior
panel for a vehicle, a decorative interior panel for a
building, a piece of furniture, or a telephone or other
telephone equipment.

32. The appearance part as recited in claims 30 or

31 which is pigmented.
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deposited el ectrodeposition coating and thereby
formng 15 an el ectrodeposition coating primer on the

woregoalio408ur f aces; and (2) application and curiPgr/o$2084/015523

| east one additional coating at |east on all the
visible netal and plastic surfaces; 20 provided that
at Iea33 sbneautom@blhéasti@cbar$sowm®hélep thestruction

%& ﬁ Iast c surfaces of t bstrate, . g%
%heOBf THE PYEETE halt 1% Ve %P%BﬁbﬁéPﬁu

V@@ﬁﬁb§9ﬂpéh36§ atp)oé deasiaahoul-#9, wei ght percent

of at |east 25 one isotropic golyester wth a nelting

poi nt % - abeet autenebble noteuck b) Sapwnebbls, t goapbgrction

ﬁ§%¥§%ﬂgf 8?[%59& é@ufbm%ﬁ?“&@hf étéé'%ngggéygﬁeglalm

| eas
t3an mh@néﬂncsngatbmgomitﬂpmoiatcoétéﬂ said isotropic
pol yest er, if said isotro ester has no.caql
eyt ottt ZAPERCBEE oL tr o B HeTpEcaroosargLéd from

Ihéteid o ©4¥85 abhéngt PREYSBI ohS ﬁﬁggkge gaghng1éﬁ)v151b1e
about 1.0 to_about 35 wei ght percent reinforcing

deehl i@ Bhaabesager bapett carpbleingbbie sugcygsive
%99 ég04$99 PCT/ US2004/ 015523 2.0 or nore, and whose
aver ongest dinension is 20 m or less; and (d)
about 3 t QlpbeuécBlodepghit e censt dhgathpokybetiates,
t ougheni ng agent whjch contains functional 5 groups

reBeeY VeI wireh~ §%P85?§%@r%b?%tﬁ%@9E%FéFlORhEPéthglPgent

pﬁfgﬁnﬁﬁeb¥uM§t9Q£eaé&db@§§9mgflgh§rogQtﬁhnﬁinélEhe
ingredients in the conposition The processS of

cd@pﬂ$35¢dmhéeetn00hkosubs©ma@estiégeandrtbouebs fogming
PAsT o PEPResar o LEr ccr Bt PY ot ¢ HE gF Bup Coieh &t
pfasti e 0 group consi'sting
ofurfeseef sanfoods, doors, lift-up tailgates, trunk
1ds, (2) application and curing of at least one
additional coating at least on all the visible metal and
plastic surfaces;

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 weight percent of at least
one iéotropic 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 isotropic polyester, or if said isotropic polyester
has no cold crystallization point said melting point of
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
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tank caps, bunpers, protective noldings, side panels,
body sills, mrror housings, handles, spoilers and hub

waoeape99 38. Coat ed substrates which are coatBdI/US2004/015523
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according to the process of claim35. 39. A vehicle
manuf actured according to a nmethod which conprises

t e Opreac essre)f avldAivNc3e a2R e Tmgaht digndfsid@iim 20 pm
39 wherein said vehicle is an autonobile, truck,
sREWHSS7e 2%bnst ructi on vehicle, or farm equi pment

vehi cl e. c f aty rate
assenbl ed%ﬁ)o%b%rrlr%t ?F%Sagﬁg%gngog%ﬁ%?gg pger}:ecseﬁ}tasotfl &
p@ctlymgirtite \tiosighles 1n25 aetndl waricthplaasttiad reurfiaresional
conprising, el.ectraqdeposi,tiqn coating the substrates,

r %\l/lipﬁg %&é’ﬁoéﬁﬁ(@d Sadidedem B &5 ng

agent fuhemhdife aSubgleiata tanty WAy |k LS idikivie

the deposited el ectrodeposition coating and thereby

f &Pierg Odn 2diledNgsGEp6oItE 4R Edat iIaRgE8G iprdiorer on the

met al f S; r Q\H ; t- at .| f.the

pl asti ?%:Ja??% pnrgggsﬁpgﬁhgﬁ\%lg%ﬁé E"Ihaegt%ﬁcg:] zcglr asgléosSt(ﬁa tes
t heresghst batdd.es.and at | east sonme of the plastic parts
have a 8om% sition whi %h <_:Lo rises: 48 WD 2004/ 104099
PCT/ USZJ04/ GF5 859 CCES) Odt Heddt 3ab&dt fo waiegin the

Peneert Ohaat o aast senedtsel FeRiht thQ Yok Mndl &
rrglti néL pfgiant Sof abgut C1OOC or nore; (b)u%;bodlt 0. Slntgo of

aBencezs wlioghts rpelocant S fa -8l itauilyadepst ddume 1ids,
pal r Vi It] LNt _that j.s at l.east 50
h?&ﬁ%ﬁ ez Lhude ér?glltg’&f%%itzlté’teu 89 LSon%S oS 1SR LS
i Botlyopiid 1pol yestret, housiihgsai thansigsgpispRaleresterd hub
has no cold crystallization point said nelti.ng point

of®PSai d liquid crystalline polymer is 150C or higher;
10 (c) 3@boutalcl %ngEQQEeé5ngﬁ%h%r%e%Hﬁyédﬂéégprding to

reinforcing agent wth an average aspect ratio o

abbat process of claim 35.

39. A vehicle manufactured according to a method
which comprises the process of claim 36.

40. The vehicle of claim 39 wherein said vehicle is
an automobile, truck, snowmobile, construction vehicle,
or farm equipment vehicle. |

41. A process for coating substrates aséembled from
metal parts and at least one plastic part, with visible
metal and plastic sﬁrfaces, 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 visible plastic surfaces of the substrate,
and at least some of the plastic parts have a composition

which comprises:
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2.0 or nore, and whose average | ongest dinension is 20
m or less; and (d) about 3 to about 30 wei ght percent
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functional groups reactive with said isotropic
pol yester; wherein all percents by weight are based on
the total(adf a&l Lebnyr etioent 40i wetthbtcorposintti o, af2 least

The pr f claim4l, wherein the.substr
APBSCAPSbEAPLE, DY ThE pHGLBsE BPIGT BonP ALY Cuhy AR u®

theopt astikorParts are selected fromthe group
consi sting of fenders, hoods, doors, lift-u

ta:lgatesxbﬂrah@utiﬁsﬁ tankrbesps 20 W@ﬁﬁ@FSPGEF6¥€CFﬁV@
.di.ngs, _si I i Ll 5. M EEQr i+ :
el cry s RIRang Rolsflr Babiy SrEiitl BeR(hat 1o
waitcheae GOA&C edigicenr dhagy &ocolfiecpystessiphtibai ppint of
41. 45. A vehicle ganufactured. ccon%jn% 0 a.net hod
WRPER dSPEPEES PReYFPGCEss O5f 1 &Prhoart. o5g g Fravester
vehische ohiel airfps4a1wheneiibns piod ntelizglde Mes t iy point of
autqnnbyle“ truck, snownobile, construcgion vehi cl e,
osafigr rhierpdidp eyt tedRilsiee PodFmex prodedsCf oF BoaPPRG

substrates _ass lL.ed fr | pa d._at t

one plastﬁg pggggtmﬁfﬁ ggéiq%%&'j% &&?ﬁ%%ﬁf%ﬁﬁ%%g§(of @
PCHiH$2004/01 5023+ mettdl aandvelrastd asperdtaces,io of about
conprising application and curing of at |east one

C(Sa]EG g atreeasindomhalsle Eiveragesilsingasdt imesd intsks 20 pm
surfaces; provided that at |east sonme of the plastic
péFigeaf'nfﬁg'up the visible plastic surfacespof t he
substrat e, (d)arthaait Ieast semr @0 thed Pltagtdrcqdr tesf a
have a conposition  which conprises:

a%ﬁﬂ%%i%@*}@é}%@%ﬁ%m%tw@ﬁ L}e%%tjconal
ﬁ%%ﬁﬁ)tserre\gc&llx% NRldd NG RP1 1o AROW6 142 SKAQG or
, wherein all‘percents by weight'are based on the
total of all ingredients in the composition.

42. The process of claim 41, wherein the substrates
are car bodies. |

43. The process of claim 41, wherein the plastic
parts are selected from the group consisting of fenders,
hoods, doors, lift-up tailgates, trunk lids, tank caps,
bumpers, protective moldings, side panels, body sills,
mirror housings, handles, spoilers and hub caps.

44, Coated substrates which are coated according to
the process of claim 41.

45. A vehicle manufactured according to a method
which comprises the process éf claim 41.

46. The vehicle of claim 45 wherein said vehicle is
an automobile, truck, snowmobile, construction vehicle,
or farm equipment vehicle.

47. A process for coating substrates assembled from

metal parts and at least one plastic part, with visible
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(b) about 0.5 to about 20 weight percent of a [liquid
crystalline polyner having a nelting point that is at
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said isotropic polyester, or if said isotropic
pol yester 15 has no cold crystallization point said
nedtaDgapdi piaofic ssudfdcgei deonyst alhg neppolgationsand

150C or higher; (c) about 1.0 to_about 35 weight
perELhy Of 3t }%éﬁgo?%?nﬁoiﬁ%ﬁ? ﬁftﬁe%%gaegr%gg 588ect
raf s oppf Abest ard OpDEsHDEEsungdcybpse average | ongest
dimension is 20 m 20 or less; and d%eabout 3. to

r

about Boowedeht thek ceht ledsh SpBfy StBUBREAFPNGATES
APEPL BT Lo CONLALDS HUOGELONB, £QEOUPSE! ERE! LUBSbie,

salrd”i sotropi c polyester; erein all percents by

vehghit aleabasedmenof hehe2plast it phrab| hamgr edcempesition
in the conposition. 48. The process of claim47,
WHBHERNnCPHRI88BSirates are car bodies. 49. The

process ofa¢l gt mAZstWaBbEEN40NRepPbBSt percpakt fane least
sel ected fromthe group consisting of fenders, 30

hoodsisdboppicl pplyaptesi vihhes, MELGART| PRINTt QK about

c o~ bUMPErs,. protective nol dings, side panels, body
s?ﬁﬁs? Shi'f5t housi ngs, handl es, spoilers and hub
CapS.h50.(5@ahbdu$ub35rabeabmhtcBOaweighatperaemar@ﬁn@

to the process_of claim47. 50 WO 2004/7104099 ., .
PEHAUBR0BAY B E5E3 oL PO L K &h oA  FaAUMBALafgqPoint that is

a%%?&@%gg £go@ ﬂ?&@@ﬁ_%ﬁ&ﬁhaceapaiéﬁgstaflpgaﬁggﬁ pbint of
claim . 52. The vehicle of claimb51 wherein said
vehiidl ésbsrophcapbdyebices, trudk, seaewiskitrepic polyester

g Qét%%CEBEH %%Qg%gilizgt%%nap2§%¥‘%%thﬁ%ﬂ%fﬂéﬂﬁafﬁt of
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 20 pm
or less; and

(d) about 3 to about 30 weight percent of a
polymeric toughening agent which contains functionaly
grou§$ reactive with said isotropic polyester;

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

48. The process of claim 47, wherein the substrates
are car bodies.

49. The process of claimv47, wherein the plastic
parts are selected from the group consisting of fenders,
hoods, doors, lift-up tailgates, trunk lids, tank caps,
bumpers, protective moldings, side panels, body sills,
mirror housings, handles, spoilers and hub caps.

50. Coated substrates which are coated according to

the process of claim 47.
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51. A vehicle manufactured according to a method

which comprises the process of claim 47.

52. The vehicle of claim 51 wherein said vehicle is
an automobile, truck, snowmobile, construction vehicle,

or a farm equipment vehicle.

51



