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WD 2004/ 011526 PCT/ US2003/ 023225 LI QUI D CRYSTALLI NE
POLYMER COVPOSI TIONS  FI ELD OF THE I NVENTION 5 Liquid

wa@eoogoalské ne pol ynmer conpositions contai ni ng aPCT/US2003/023225

perfluorinated polynmer, a particulate aram d, and
option- ally hollow glass or quartz spheres usually
have low di- electric constants, neking themuseful as
substy, RYSPATCINE PORRYIVER @%M?'D PITONS
el ectr??qfﬂ?:g%ngigt ors, Ing particul arl en those
applications involve high fre- quncy S|gnals

TECHNI CAL BACKGROUND Man es of naterials are used
as substrates for Eﬁ%ﬁgdﬁﬁﬁﬁﬁiﬁﬁaﬁgﬂgﬁﬂﬂ|ca

connegi S§dd5Pfs@§iiiﬁélﬁélfﬁQP c§ﬁ§559£15H§S@an%1n1ng a

materi a ectric cohstant, 1s 1Tnpor- tant
peaflugrmmahe@|gh1Ymequeacyastgn@lstel&raMQd, and option-
di el ectric constant of the substrate

B choL] et LoRE) o Tur T e PR TS SHERL LY dBgT Bel P
thecelee 2onitQnt s, apsRiagUsShénessaotl f y8ckipstastes for
desi gned, There- fore these substrates, particularly
ebeCERPEie ypRPRE igptipni euehons ehearalralecarnesirEs,

n akl.ng
Tt e R R
glisoynetgsshsy and/or de 25 sirable in such
substrates, such as good strength, resis- tance to
hi gh tenperatures, good fire resistance, and good
formability, etc. MukdmgrSachscon@esTtmons is a
chal | enge, since inproving one particular property
of t enMangaére® @bt @pLerasienase unether FdesFrades for

o.T ns ake.C _
T xS R o et i s T
eptipositthhase wahtaialag Gbélewtgliassosphenes aadimpor-

ol ytetrafl uor oet hyl - .. The presence,of arami
S nEher el S0 Yoo, D1IBo6r pRTRURBOB3 035805 LT Hhe

dielectric constant of the substrate is too high, these

signals may be attenuated to such a degree that the elec-
tronic apparatus does not function as designed. There-
fore these substrates, particularly for this type of ap-
plication, should have as low a dielectric constant as
possible. However complicating this situation is the
fact that other properties are also necessary and/or de-
sirable in such substrates, such as good strength, resis-
tance to high temperatures, good fire resistance, and
good formability, etc. Making such compositions is a
challenge, since improving one particular property often
leads to deterioration of another (desired) property.
Thus such compositions are constantly being sought.

U.S. Patent 5,398,990 describes LCP compositions
containing hollow glass spheres and polytetrafluoroethyl-

ene. The presence of aramids is not mentioned.
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Eur opean Patent Application 512,401 describes cer tain
| am nates having low dielectric constants. The resin

W@ 09posiseé ons contai n nol ecul arly porous aer ogedBHUS2009023225

hol | ow gl ass or quartz spheres. 5 Japanese Patent

Appl i 3t &0k Q4P2dSH 1b8sioh PILPLIEY ABEEFiBds cer-
which 1s 'made froma fluoroplastic, hol- |ow glass
spheresninntea kiviho okopaperledikel gracersodnt sihi chhean
be an aram d., This materi al ur i
e ke L S
h&EPSh ST Bdw t g% | @R egua SUNRRYe £ THE | NVENTI ON Thi s

i nvention concerns a conposition, ri sing, L about 5

co
to ablRRAPESPPREHEL APRE} FHE 1P %%%%h%ﬁ?%%lb% a

] 5t u r y | -
e R i R e i S S
byw g gt spliehet| oangl asslarh guarpapspheiles, maperide
remai n- der a liquid, crytsalline pol r CP)
FPERb Grharecnt SHYTHB SHH PR DRt parurated
ORI NG, ’@kﬁeﬁtﬁége@ﬁiﬁ%;cﬂegﬂl | aieh asamddl, epsky | vOEinAatReE
t hernopl asctic, hollow glass or quartz spheres, and
eRmi drer st BENT A@NPSI yner pres- ent. 2 WO 2004/ 011526
PCT/ US2003/ 023225 DETAI LS OF THE | NVENTI ON Her ei n
certain terns are used and sone of themare: By
"particul ate aran$@MARY narmtHEr BNVENDECN i cles 5
whose_aver age Iargest di nensi on_does not exceed 500.
pr ef e &bF yI BB CRNdORGT B pr 2 EPHBPS T 1°T e sSOTRERS 19
Shodhes past hebes peypbeceht apy whage: beoraexappieulate
short fibers, fi brl?s, fibrids, irregular, spherical,
draeidshalpedt BtEC Fheut oh@eREr@eRENSY otciBRt eRbnpl RAT -

Plediitc MePPluok RLbabolyRELT 81 L6 BRETRINY Berblic by

weight of hollow glass or quartz spheres, and the remain-

der a liquid crytsalline polymer’(LCP), wherein percent
by weight are based on the total amount of said particu-
late aramid, perfluorinated thermoplasctic, hollow glass
or quartz spheres, and liquid crystalline polymer pres-

ent.
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ticulate aram d" al so excludes aram ds in the form of
woven or nonwoven fabrics or aram d papers, even

W0 bwghis2¢ he "particles” of aramd in any of tPEBES2003/023225

types of mate- rials neet the size limtations
descri bed above. However 15 there may be sone
adventi tious entanglenent bet ween par- ticulate aramd
particles in the Bohposy £ of Ne heN t he
Comoﬁeéé% c%r '15 Ef!ikcﬂsdargyuéﬁ pSE‘?ﬂ' B.8{n' ngtfeghem are:
pol ynmer 1S nean does not contain any
hydrogenByn“gaﬁemeauaUllarahuﬁ" 26 fmeyneontamidt pacescles
of hydrogen, for exanple in end groups. By a
Whh@en@pEa§QEC1argeﬁéad@manﬁbbyndpeﬁhn@h Raseed 500 u,
mel ting point or glass transitign tenperature above
EﬁﬁﬁeEFQEXraﬂpyuﬁboéﬁ 6@%¥epere§eﬁ@Pg§ngsp BRE £BapelO0
25 ef%gctlve fo% this c |te |gﬂ Sﬂg gea of §E|the short
EHoul G bR*AF 1F&588t ™3Y 3PF g Por aypo Rer i ch*rPnot 51
Figutd, CEypritial | EABriBY, aix keguaarqrgﬁhakhba@, disc
pol yner" is meant a polyner that is anisotropic when
eBabed. uskAg tﬁéeTéwnses edimeRsSany feassxappés of a fi-
ia r a w
B ot AgD R e PR IR hOSaATy BeePar Sathe. 3P
VIbQD@ﬁéO&IE@GdPCEﬂQszeﬂelﬁdeazaramnésenabtyetﬁerm of
gerfluorinatedggol§ r.is ﬁresent i.n_t he_anoun Eh n
BUGE 26 POTHBSGE 36°perEent By MRefghfPere: e¥en ous
tMei sphiyiadded as arpailli ¢Hl ahg BEt ehkak topthBeost hate-
i ngredients of the conposition, to help assure uniform
sigist weBht £b8 éﬂZ@hélmataéagnﬁnéﬁéarégﬁé appgfer r BgwWever
f ri.na p u _
A e e
pmeﬁéatedapemﬁhugamt1n&ésd1poth&ecsmpnshuden, formed when

PRLYEELLALY ¥nae i ene (ET5Ey. @

By a “perfluorinated” polymer is meant a polymer

which does not contain any hydrogen in a repeat unit, but
may contain traces of hydrogen, for example in end
groups. ,

By a “thermoplastic” is meant a polymer which has
a melting point or glass transition temperature above
30°C, preferably above 60°C. For a melting point to be
effective for this criterion, the heat of melting should
be at least 2 J/g for a polymer which is not liquid crys-
talline.

By a “liquid crystalline polymer” is meant a
polymer that is anisotropic when tested using the TOT

test or any reasonable variation thereof, as described in

U.S. Patent 4,118,372, which is hereby included by refer-

ence.
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copol yner of TFE and hexafl uoropropyl ene, and a

copol ynmer 10 of TFE and perfl uoro(nethyl vinyl ether).
WOITBEIIS2@n es- pecially preferred perfl uori naP@mus2003/023225

polymer. PTFE is available as a fine powder from

nanufﬁgéﬁéﬁaeiypiﬁg;§8991u99§ngtéae@§n9m§r @Qd?§é§gnt in
fine powders are use meki ng t he presen

tloapasdunbnef Abohouyh P¢FEbP§tdBﬁfpelse@QIbtheﬁﬁht It

rocess f rposes he el i'S r
herropraltyc anpd] 88 opaft Silinbe' frElhind 68" Ehctorner
iﬁ@ﬁéﬁﬂéﬁ@g pel yRer cbdpasibepAppktashelp hbbhﬁé/ghaSSrm
and quartz (n1crg%%pheres suitable for wuse herein,
Gk et BiArEABReCEO r%@ﬁ%PySfﬂaﬁrééﬁﬁaﬁses BpefgERedsrer-

, o I
Fhrgtionia QRtmell 1ioPadfyy o R, EoPnat S B ugste ©f
2etmafbuaboathybene (TFEL. prépecnédctpaefeheed penténori-
tration in the conposition js, 0 abou
VEFSH PotInrES 8C00nr cParvERE RArOPPEPCFBY e RE ERFBL
ALohespher est dhe BeReEesomByrbpyteakedaniit B aBpolymer
adhesi on pronoter such as a functional silane

@ﬂh@gﬁoﬁnérﬁﬁﬁﬁépor@(m@ﬁbwinﬁpny} EipesVe aBREE f an es-
%8&!&?? . ge§QQ§E§SF§PE thl gart Bgaﬁgﬁééb'yp&ﬁé

artrcu aram 22 melg
peatibablef athe €dnpopowden. fAbn maaﬁéacedrepefcEWFEgeque—

b mnght herein ar bas d_on the total %
e e oS PBRr s Apds PRRRaF anm Brwogkd ans BRBruPLEPES
@skﬁﬁgtage pyc¥ehghtonBYysheieaphi nadtwol:Bhapyreot el ££1 -

(preferred) percentage by weight. 4 WD 2004/ 011526
PCTE USR0B8Lb2B225espr 6PEr BBEYPUKROE&Et DElRARe1hr AR gon-

By AR BUED SLSMES-RILBLITRLLCLES per-
flhbkhhateﬂibelyﬁbe Asagi dhepongénstuseal |y has a
Surfaﬁglﬁgaag ass ggégqggrL%S%mlcro§spheres, suitable for
use herein, are avalilable commercially from companies
such as 3M Co., St. Paul, MN, USA, and PQ Corp., Valley

Forge, PA, USA. They typically have diameters of about

20 um to about 75 um. It is preferred that their concen-
tration in the composition is 0 to about 10 percent by
weight. Quartz is a preferred material for the hollow
microspheres. The spheres may be coated with an adhesion
promoter such as a functional silane adhesion promoter to
(nominally) improve adhesion between the spheres and the
LCP.

Preferably the particulate aramid is about 8 to
about 22 weight percent of the composition. All preferred
percentages by weight herein are based on the total
weight of named ingredients (as in claim 1), and any pre-
ferred percentage by weight may be combined with any
other (preferred) percentage by weight.
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50.2 n2/g or less. It may be prepared by grinding the

aram d, see for instance U S. Patents 5,474,&2 and
wW®2®1011622, and Research Di sclosure, May 1996, PEI/US883/023225

Preferably the particle size is such that at |east 90

per Ce@fef’é’ra\ﬁi%hihe o4 £ PEeT £F @bk ¥afDa PEE CeMtpdYder”
wei ght 10 of t'he powder passes through a No. 100 (150

sjacder ecfuchherpdest conbatororhgl ¢ beASTM bt Frolg the most
D 1921-01, T . RE i ni
g$£t TS notefigg%gﬁgﬁg g%ef%%ng9§£~iﬁ§%90nfﬁénéP&nﬁi

er rmlfropl C po aramd

et | emahl Yy Joosl 4 | opr dyved) arphyst cal mprpprer tieass, often
such as tensile and flexural proper 15 ties. A
DrefBrieParafis fdit MY REWdEISRATShyPbtdending the

g_ﬁﬁ\i&y' ate %@@ﬁsﬁé’ﬁé‘é i§. 90! ¥iPaRbENY! £0L, 2T SRA-

am de) . e conposi tions described herein can be
Fedikl Ut g angpRestardlerhbpthssicem Xayigl a9d, p. 293.

r ocessi techni gues 20 For exanpl [1_of-th
ﬁgﬂﬁf%ﬁ‘?sléﬂgst%%np% %%]det%l%\esilﬁg?ﬂéggr%%t na%cjl’%‘?}vgt 90
St Eager o{t heiding) efbeat srdpengblhaye porbent fied weight
simultaneously or at the same place in the extruder),
afdclusi powide peedeni thtroughi anNandlof (b2 atms) oscraen

iy 985es | e ot aharh Gentane i FReL ol per EEE°
Meghedi BNt SA cHnebeiabby tbsraonpesi 4i tRefastRdpsboutd

be relatively uniform wth the aramd particles,
YrAsBOWHeHadr praniPhareseRAEPEPRRLLY | HaPed ( pBPYFERd)

[ -y - f j ed k&N . _
R A I e e s iy
thes conposréfenredharpeifl| fori hhtedopdtyner amy/ other

Srent fe T COP bR T HeBuCs pRALE o5 Bbony ot Taden
BT 928088/ 023225 O her ingredients, such as those
typically used in

- The compositions described herein can be made using
typical thermoplastic mixing and processing techniques.
For»éXample all of the ingredients can be fed to a single
or twin screw extruder (the ingredients do not have to be
. fed simultaneously or at the same place in the extruder),
and using the mechanical action and/or heaters of the ex-
truder the LCP, and optionally the perfluorinated poly-
mer, are melted and mixed with the other ingredients.
Preferably the composition formed should be relatively
uniform, with the aramid particles, glass or guartz
spheres and perfluorinated polymer being reasonably uni-
formly dispersed in the LCP.

The LCP is typically present as a continuous phase

in the composgition. The perfluorinated polymer and/or
aramid are preferably present as discontinuous phases

within the LCP continuous phase.
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t her nopl astic conpositions, nmay al so be present,
particu- larly in small quantities. Such ingredients

wo pehids26 fill ers and rei nforcing agents, pi gneeit/B$2003/023225
dyes, antioxi 5 dants, lubricants, and nucl eating

agent@th@&eﬁﬁgﬁéﬁientaesQu@hhaé tﬂ@éédt?ﬁﬁéa§m9uh§e80En
deleteriously signifi- cantly affect the inportant

prepEPPilastar ?ﬁ@P@éﬁﬁé@pS t meir. atypi bal byeshat, particu-
t |t

SarRge B8] bR REORED' SOFRTLEAR-lSn TRy e e

@péﬂbmeubadlyeahfbrghag Byeguencpegmetieh, asdybsGHaht ioxi -

t.han E i cal LCP conpositions, while naintaining
Q?HEF'r BgﬁﬁﬁgFESph9§ﬁcﬁp FBbeFEi BESNESr eRaRpREDLY

Eﬁ@%b'%thékr§ﬂgkgdﬁéﬂt§|Qﬁgﬁiaoﬂotaaglék§¥96ﬁély signifi-
strength and gation. They often al so have gg
FrafiebRffegtr bpsimpancentf proprahpee hévihg aomp094—
%% ting of V-0 at 1.59 nmm (1/16") thickness. This make
emparticularly useful in electrical or electronic
part sTspehadsyethet cbmpbsteionBeefotBewpeegehleinvention
reduced dielectric constant permits 20 rapid passage

RRYnPPoliephr Bl fpe | WBdds hﬁVHPghlpwgau@he}ec ric con-
geahtganbgggicamgr&peae ﬁ&gﬁ@gt@reaeeﬁeaégssaaﬁ suf &l oz

cient for this application: di ng can
éhﬁnl@dhe@utypgﬂaénbﬂenabmpeshnnqnes whaheamannﬁeanuog

n extrus c. 25 Herei.n certain_proper
OPbooRearSieble: Byaikhs B2aptSBolrorisopranble tefdine
E€Téﬂ§2&03h828285gahbbhinQnQOEmbxaﬁﬁlgbaﬁén§tﬂn§hﬂl@mon—
tenperature are_neasured by nmethod ASTM Met hod D3418.
NEFtPRg polAYsOfhpR Féﬁ@nhégetﬁ@oﬁeﬁ%émﬁﬁbiélﬁv rREis-
esabeoffBQeeﬂs&bnegha@QHgtQeﬁﬂlgangaahﬁgs Ff9n§'gt0@ 59
tenperatures are taken as 5 the m dpoin
mmaﬁé/ﬂﬁéh thbknﬂgSp0|ﬁhssamdkglahsm peahsttilemly useful

eratures,are red.on thg secoHd hea&

rical or electronic parts such as eléctrical con-

nectors where the reduced dielectric constant permits
rapid passage with low parasitic losses in high frequency
applications, and their strength properties are suffi-
cient for this application. Melt molding can be carried
out conventional techniques such as injection molding,
extrusion, etc.

Herein certain properties are measured as follows:
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using a heating rate of 25C/ mn. If nore than one
nmelt- ing point is present the nelting point of the

w@eigoers2é s taken as the highest of the neltiPgr/us2003/023225

poi nts. Heats of fu 10 sion are taken as the area

under thﬁeﬂ@hh@”ﬁo@ﬂgohﬂérglasg @kgﬁgﬁtﬁoﬁoﬁéh %Eature
(e'), dielectric loss (e"), | oss tangent (e"/e')

are me@eunedebybvemqim N@EHoMeDhOSESDB‘lIlﬁ théIeEkawgl goints
gens stgeng%h n% gen Ie 1% ghongat' brea? 5
mﬁ?e %rn?n u3|n8 ﬁ% N Vethod "D 8@ ?us ﬁg T

gﬂdgeﬁérmf | exar gl apedulreasandohl exmpakatai-eengtl waken as

determ ned by ASTM Met hod D-790, and Heat Deflection
teapeidPaiBt (PEThGaEraBeEAPRed NolALTM RRERSS Podgalass

C rge 2
R W AU M o S e o
ﬁsﬁhgman@e&ﬁfﬁgmmaéeuséd25&¢Xm1mat|b@ ghyventhbae one melt-
arts uin e _50; 4,4 -hipheng
TBrehabREnit: eserllrbReohG RERR, Ratbieohi CARDERYIIET 1o
86k€n38s ﬂhe251§M§éQXbEeﬂh@|%e@ﬁhﬁg3§@1n55' Heats of fu-
hydr oqui none 50; 4, 4'-bi phenol_50; teregtl thalic acid

gsonzagenhpheRafenthgi eaPBoxprrE hBpdmedting endotherm.
hydroxybgnzeLe psbdedaleaf: (BY6f 0QYLAGRELIY 1085 (o)

4, 4" - bi pheno tereph i c aci

ané- hapht hahgastdi(edyboxybire detdrb2ndgd by ASTM Method D--
4- hydr oxybenzoi c acid 320, which also contains 25 ppm
oPY " potassi umion. 7 WD 2004/ 011526 PCT/ US2003/ 023225

The LCPstarehaugdeahiy1BE0EEAEE €S Q€§éhgbﬁdaha HeBeile
Patents 5,110,896 and 5, 397,502, both of which are

ﬁé@éaytlpnctadbaeay wgﬁéréﬁéérmE%sﬁpuééng 8STM Method D-
638 (using strain gauges), flexural modulus and flexural

strength were determined by ASTM Method D-790, and Heat
Deflection Temperature (HDT) was determined by ASTM
Method D648 at a 1.82 MPa load. Electrical properties
were measured by ASTM Method D-257.
In the Examples the following LCPs were used (all

ratios given are in molar parts):

A - hydroguinone 50; 4,4’-biphenol 50; tereph-
thalic acid 70; 2,6-naphthalene dicarboxylic acid 30; 4-
hydroxybenzoic acid 320.

B - hydrogquinone 50; 4,4’-biphenol 50; tereph-
thalic acid 85; 2,6-naphthalene dicarboxylic acid 15; 4-
hydroxybenzoic acid 320.

C - hydroguinone 50; 4,4’-biphenol 50; tereph-
thalic acid 87.5; 2,6-naphthalene dicarboxylic acid 12.5;
4-hydroxybenzoic acid 320, which also containg 25 ppm of

potassium ion.
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5 Liquid crystalline polyners, designated A, B or C
wer e conpounded with 10 wei ght percent (20 wei ght

wp@esogents2e i n Exanpl e 4) Kevlar(r) Aram d Resi nPCTTygm03#023225

R120, or 10 weight percent 1.5 mm|ong Kevlar(r) cut

floc (heampices drearthdd) Hybgix@c%ﬂaﬂﬂe@old%é‘dﬁme% lin U.s.

DuPont de Nenours & Co. W I m ngton, BE, USA), 10

RECGRESpEr A&t 896 e i 39T . @@hemqmmlch are hereby
It ubbl es, Grade 522, avail- able

?%gtrlnﬁtﬁhd %%égge%% aul, MN, USA), 20 wei ght per-

cent Teflon(r) powder s@bcﬂn@dxmencisally by DuPont

under _the, trade n of MP 1200 Powder, we

per cemt HdFe G YEE 1% pé’&ya"e(CB(aﬁ-’ﬁselgfla&‘ﬁci)A aq(%d’r ¢

Qe2@ %m@@hn@%rdc%tthpﬁo Jm%qﬁ%@ b%tx@én%ne(z\’@)ﬂve(ﬁﬁl@ ;h-»fcent

Clariant Corp, Charlotte he remai nder “of

ft Expablead )t Keviliagh duanyist Rte@lm,nérym VTS 1.2 04l |or 10

materi al s except the Kevlar(r) _po or. fl o¢c_and

W&Ilﬁg\% §ﬁ§§§n§pﬁer5e§‘ é@vllmrﬁggqpq hel2® tEemBbhe’

%fnda830 (BRI 1:9Ral M SCREeW  6XT IRGR TR ARG @ co .,
by Werner & Pfleiderer (Stuttgart, Germany). Screw

W@Nmrmgtgelt, BE,25BA)Thd O eayghtn@e@mmﬂ@édqw aisctss

wer e ed into 15.2 ¢ 2 cmx 16 cm pl aques
F@P@E@F‘l aMs ey r%)G @FﬁgB‘éb@16§ HPRARDPAPNgavail-

IR125 rehinenand M ke foldowhg mphdi ’ﬂ%pﬁon%‘d WiSht per-
barrel tem peratures 350C, 110C nold tenperature,
beost Teifden? pesiden rgOé-d icommeined al0 ys dxy, Chaficahtt nmeie]rs the

boost pr.essur 8 |nJ ctiqQn.pressure
%ﬁg,des SRR Eez@ 11%(9 Iglﬂwl%?é gu &s e {5 gs%eé]d; ftc?l'r eph-
Rhghitr eguenqExe@ale i1- c2ly93l a@lﬁormemtoi asighd ddhieseit pE

propert| es, and the pol yner e used in each Exanple
ara @p&é(ﬁtmlmﬁ @ax (Fopg Mo&fp lgrispé Corp, Charlotte,

RET/. US%RQ%%%%%@exJ 0, 4G QR 4 &h%vag RHS '19]§Jyuid crys-
properties, physicals were neasured for the polyner of
erdnphe §odfyier .ex?ld- miteniiedtso etergit] é&hzakevIEheEs powder

%Qy%iggla% %ol k%?g‘%%s spheres were fed through the

feed zone of a 30 mm bilobal twin screw extruder manufac-
tured by Werner & Pfleiderer (Stuttgart, Germany). Screw
RPM was set at 250. The resulting compounded praducts
were molded into 15.2 cm x15.2 cm x 0.16 cm plaques
(electrically heated mold) using a 6 oz. HPM molding ma-
chine and the following molding conditions: barrel tem-
peratures 350°C, 110°C mold temperature, boost time 2 sec,
injection time 10 sec, hold time 15 sec, boost pressure
4.8 MPa, injéction pressure 3.5 MPa, screw gspeed 120 RPM.

The plagques were tested for high frequency electri-
cal properties, and these properties, and the polymer

type used in each Example are given in Table 1.
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summari zed below. 5 Tensile Strength/ Tensile
El ongation to break = 66.9 MPa/ 2. 42% Fl ex

wokadlused-l ex Strength 4.70 GPa/ 86.9 MPa UL- 9BCDUS2003/023225

times on 0.16 cmthick bars (tinme/rating) /HDT =
(18. 3I§_e‘ééiglg)l/onz%gcti1g Copparatbye Exaupkes oA Ehysicals

Liquid crystalline polyner A was cohpounded w t
Wpeﬁcmﬁaag@sdaf@rm@h@hpOngeenpi)exemp@arétaieer extru—

anpl.es A _and with 3 ercent .glass fibe
GEPEhiRTer c2fFide Po5e  andnBoeTROs=1Ead hrspazigs re
Exanplesc8 ardoll:.- Sane as A and B ex- cept 30 percent
glass fiber replaced with 30 percent talc These
conposi t F6AS iker StAsnatd/ TRNE 1praftesdakdote§Prelrrak =

g y electrical properties. The properties
g?égg#\%gzal %%T’abl e 1. 20 Table 1 Exanple LCP Sanple

Fr equency‘lem dloeloflitisg FDesl Stirengthogs 70ThiPal(86s S, MBkz

Constant, DK Loss Coef- Tang i t, e"
e A5 Bhts R ihss0 5878135 ST0Esa BoEs 2 C

Qtiﬁe?r&%&g 2/%%@0—0(Q@0§ Qe@9$50)3 A5@ed7 5. 1980
2. 9550 0° 0. 0037 C 0.16 5.2150 2.9670 0. 0130

0. 0044 5 B 0.16 S_zm2922£9§93595919§_5;9o35 6 AO0.17
0. 003 EBoAS CFE 5213770 B vl s g el gt

5peBReArtgés0a0R20deghBlPerBeAt8) 17 5. 071 4. 151 0.0197
0.0047 C A 0.16.5 146 3. 701 0.0067 0.0018 DA 0.15
5.148 3. POAPGIE6HVE. HEFpgpLes - with 30 percent

glass fiber, 0.20 weight percent PE 190, and 5% Ti0;
Comparative Examples C and D - Same as A and B ex-

cept 30 percent glass fiber replaced with 30 percent talc
These compositions were molded into plaques and

t':ested for high frequency electrical properties. The

properties are given in Table 1.

Table 1
Example LCP Sample Frequency, Dielectric | Dielectric Loss
‘Thickness, GHz Constant, DK |Loss Coef-| Tangent,
oem ficient, e" | e"/e', DF
1 Cc 0.15 5.2270 2.9130 0.0107 0.0037
2 C 0.16 5.2130 2.9900 0.0106 0.0035
3 A 0.17 5.1980 2.9550 0.0110 0.0037
4 C 0.16 5.2150 2.9670 0.0130 0.0044
5 B 0.16 5.2120 2.9690 0.0104 0.0035
6 A 0.17 5.206 2.974 0.0111 0.0038
7 A 0.16 5.176 3.372 0.0102 0.003
8 A 0.16 5177 3.394 0.0104 0.0031
A A 0.16 5.082 4.147 0.0202 0.0049
B A 0.17 5.071 4.151 0.0197 0.0047
C A 0.16 5.146 3.701 0.0067 0.0018
D A 0.15 5.148 3.724 0.007 0.0019

Example 6 the average of 2 plagques.
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Exanple 6 the average of 2 plaques. 9 WO 2004/011526
PCT/ US2003/ 023225 CLAIMS What is clained is: 1. A

W@ 09posiseé on, conpri sing, about 5 to about 25 PEEUS®NG/023225

by wei ght of a particulate aram d, about 5 to 5 about
40 percent by weight of a pakfmgul ate perfluori nated
polynmer, O to about 15 percTent Dy wei ght of holl ow
gl assWbetqlar czaspaéres; and the remainder a |iquid

sHbatqiar ciagpedrie; and tf i qu
patodton ROPPBEFS it ot il BHpePLal Sromhrh 2°

petrtktorbyl@lenghedot har papt 8salace Bobhhow, ghBS8LOE to

quartz spheres, and |iquid crystalline_polymer ,

pPedbnt0 PerFRBLCBHPYRIERBNCEf AcPar kT EUnAERePRTSANAYL -
l5CH= apapi,d.j n, araai r h

R TR R e A s e LI

gkaght openuent zospbards peahtiubhenaewdipdeyner liguid cryt-

resent. 4. The copposition of claim1l, rein,_sa
BRT TR Pt HEet BEPE R PErgtnbnaY bF i BBEoroneRdse on
tBEr BotbhuameahbybengaidOpbrtIba1608PASRMI AN PErElabm -

1 wherein O to about 10 _weight percent of said holl ow
phhsd bheguaplasspher eBOdtew @lasenpr guayhe spheres, and

I Ll >l al r el ut 8 to about 22
%ggggﬁtE%gg&g?égbéogb%%%gﬁpg??F%ﬁ?éte aramd is 25
presedt . TAe Theposempdent bbncobiwl ai wh2reher eendsahdticu-

Egﬁ%iﬁghghghgaar%nigais polﬁég-Phgnylene _

p ef? 8Ta%hd BOWHGEIti on of claim 1

wher egn gheutokBokotidRodE 8Qatmi ghivhpeesantbetitsabdeo
ggé&Luggl&ggggtpgg¥gg£tlgf said perfluorinated polymer is
present.

4. The composition of claim 1 wherein said per-
fluorinated polymer is a homo- or copolymer of tetra-
fluorocethylene.

5. The composition of claim 1 wherein 0 to about 10
weight percent of said hollow glass or quartz spheres are
present.

6. The composition of claim 1 wherein about 8 to
about 22 percent by weight of said particulate aramid is
present.

7. The composgition of claim 2 wherein said particu-
late aramid is poly(p-phenylene terephthalamide) .

8. The composition of claim 1 wherein about 10 to
about 30 weight percent of said perfluorinated polymer is
present, wherein 0 to about 10 weight percent of said
hollow glass or quartz spheres are present, and about 8
to about 22 percent by weight of said particulate aramid

is present.

10
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30 present, wherein O to about 10 wei ght percent of
said hollow glass or quartz spheres are present, and

wW@b@mun1B26 t 0 about 22 percent by wei ght of saiPRCT/US2003/023225

particulate aramd is present. 10 WO 2004/ 011526

PCT/ US2098L 0234831 8108 r COMRPRI bi QRePE 6! 8hMB2particu-
wherein said particu late aramd is poly(p-pheny ene
tatephramidnigdepola(p-phenyéenei takephthhéenidnl ¢ part

conprising th conposition,of. claiml, 11. An .

ol o6t F P e ol o hREEror Botr FAPRE PRA CBABBST TP BRige the
6bapbricida. oAncehemtrical or electronic part

conprising the conposition of claim8. 13. An

el ect tHealncahpebrbrat oRPRNEFrRETt REMBEAPSEY- the EPHROSI-

ngﬁlgknk§ai%4l_Am electrical or electronic part
conprising the conposition of claim2. 15. An

el ectt2cahnoeletecicahi orpailectoopicspagtt hemprising the
conBositLon oE cialn1g. 15 11
composition or claim 8.

13. An electrical connector comprising the composi-

tion of claim 8.

14. An electrical or electronic part comprising the
composition of claim 2.

15. An electrical or electronic part comprising the

composition of claim 9.
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