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electronics industries due to their thermal stability, chemical resistance, and other desirable
15  properties. For many electrical and electronics applications, the'molding resins- shonld
exhibit good tracking resistance and good flame-retarding properties. |
Tracking is a phenomenon associated with the formation of permanent and |
progressive canducting paths on the surface of materials by the combined effects of .an
electrical field and external surface pollution. Electrical tracking can occur when a damaged
20 energized electrical part becomes wet, e.g., from eiectraiﬁes or condensation. This tracking
may lead to flash over and arcing that causes further damage in the electrical part, causing a
catastrophic cascade failure. Tracking can occur at low voltages, e.g., 160V AC or less but
becomes less likely as the voltage is reduced. The comparative iracking index (CTI) rating
provides a quantitative indication of a composition's ability to perform as an clectrical
- 25  insulating material under wet and/or contaminated conditions. In determining the CTI ratmg
of a resin composition, iwo electrodes are placed on a molded test specimen. A voltage
differential is then established between the electrodes while an aqueous ammonium chloride
solution is slowly dripped on the test specimen. The CTI .ratin'g of the test specimen is the
maximum electrode voltage diﬂ'erenﬁal at which, in five consecutive tests, more than 50
30 drops of the solution must be applied to the test specimen in order to cause tracking to occur.r
" Hence, the CTI value is the voltage at which a molding is found to exhibit conductivity. For
some applications in the electrical and electronics mdustry the CTI value is expected to be at
least 220 volts. '
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excellent flanme-retarding properties and ap cations made therefrom
BACKGROUND OF THEid ¥doEhtHathilogen-containing compounds, such as decabromodiphenylethane or

20  brominated polystyrene, can be used to prepare flame-retardant thermoplastics. US Patent

No. 4,824,723 discloses a flame resistant electrically insulating multilayer material
comprising a core of a thermoplastic ﬁolymer and blends and an outer layer comprising
 blends of the polymers with a halogen-containing flame-retardant, with a V-0 rating and an
excellent CTI rating of greater than 500 volts.
25 US Patent No. 4,636,544 discloses rthé use of titanium dioxide (Ti02) to improve the
" CTI of resin molding compositions. However, 2 flame retardant is still required in the
composiﬁén. TiO2 is used in a limited amount, preferably in an amount of about 1 o about
. 10 parts TiO2 for Veach 85 parts by weight of resin and halogenated poly(1,4-butylenc |
terephthalate) composition. ‘US Pﬁteﬁt No. 4,421,888 diécloses an article molded from a non-
30  burning, non—dxilﬁping filled polyester composition having a high level of tracking resistance,
o con;;pﬁsing a mixture of polyethylene teréphtha}ate and polybutylene tercphthaléte,_ a mixture

of fiber glass and talc, and an effective amount of a halogen-containing flame-retardant.



Liquid crystalline polyners (LCPs) have becone inportant itenms of conmerce,
being useful as nmolding resins for general purpose uses, argldmRBE 2005
specifically in the electrical and electronics industries due to their
thermal stability, chem cal resistance, and other desirable 15 properties.
- For many electrical and el ectronics applications, the nolding resins should
exhi bit good trmvmwﬁm&&w%quﬁmw@tﬁm is%P%gaisibﬁs%d
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industry, the CTl value is expec e at least 220 volts /02717
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cont act ed femeretarddnissen burner flame for 10 seconds. The sanple is then
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al t hough fl ane_retardants haé/i ng V-1 or V-2 ratings are also suitable for
many end uses. CPEReSfons Witk and withoyt;at least ope flugrescgntgpical Rightgnaxareh a maxi num
cunul ati velsb@cleded35 seconds is often mandated by purchasers.. It is known

t hat hal ogen- cont ai ni ng conpounds, such as decabronodi phenyl et hane or
Also disclosed herein is a practical method for the production of aresin -

~ coniposiﬁon for electrical and elecu'oqics application having good tracking index as well as

ﬂame-resis@nt properties by blending a wholly aromatic polyester with a non—conducﬁv;
filler material having a mean particle size of less than about 4jum, preferably a chloride-

-process rutile-type metal-oxides coated titanium dioxide and preferably in an amount of about
30 to 50 weight percent filler material based on total weight of said aromatic polyester and
said filler material.

Also disclosed herein are ¢lectrical devices, by fabricating the electrical
_devices from aresm composition -consistihg essentially of: a) a wholly aromatic polyester

which is melt processible and which displays anisotropy in the molten state; b) anon-
conductive filler material having a mean particle size of less than about 4 pm;-and-opﬁonaﬂy



20 brom nated pol ystyrene, can be used to prepare fl ane-retardant
thernopl astics. US Patent No. 4,824,723 discloses a flane mefEnshdH005
electrically insulating nmultilayer material conprising a core of "a

t her nopl asti c pol yner and bl ends and an outer |ayer conprising blends of
the polyners with a hal ogen-containingtflane-retardant, with a V-0 rating
and an excellent CTI rati ng of greater than 500 volts. 25 US Patent No.
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herein is a pract |ﬂ€§‘|“qurélﬁqli » for the production of a resin conposition for

el ectrical and g gPftRBhE o BRlaboRleiffnd R¥hig good twﬂsﬂ‘dneﬂtﬂamsm@n%ew”
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_dimension of less than about 4 pm; and _
" wherein said electronic or electrical apparatus has a comparativé-trac]dng index (CTD)
rating above 220 volts and a ﬂamm_ability rating of V-0 in test UL-94 at a .0625" thickness,
and said apparatus also compﬁses an clectrical conductor camrying a voltage of 200 volts or

more.

According to a third aspect of the present invention, there is provided an apparatus
according to the second aspect, which is rated to carry 200 volts or more.
Furthermore, : the present invention includes applications made from the foregoing

compositions where surface and/or optical quality is/are desired.



flame-resi stant properties by blending a wholly aromatic polyester with a
non-conductive filler material having a nmean particle S'ZEESﬁanhg 8S2dghan
about 4m preferably a chloride- .process ruffle--type netal-oxi dés coated
titani um di oxi de and preferably in an anount of about 30 to 50 weight
percent filler material based on total weight of said aromatic pol yester
and said filler material. Also disclosed herein are electrical devices, by
fabricating the electrical devices frggna resin conposition consisting
essentially of: a) a wholly aromatic polyester which is nelt processible
and which displays anisotropy in the nolten state; b) a non- conductive
filler material having a nean particle size of |ess than about 4 pm and
optionally 5 January 2005 c) at |east one fluorescent optical brightener in
an anount of greater than 0.005 wt. % and having a boiling point of
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According to a third aspect of the present invention, there is provided an
apparatus according to the second aspect, which is rated t & Gby 2HB
volts or nore. Furthernore, , the present invention includes applications
made from t he WBPEH3I'ng conpositions where. surface and/ or opE¥BSaL 2864l ity
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e:

conpositions of 5 the present invention, theré may be use or exa i)
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the tracking index and flame-resistant pfoperties of the LCP resin. It is believed that the high

conceniration of non-conductive particles in the resin and especially at the surface, leads to
the formation of insulated regions which hinder the formation of the carbonaceous éonducﬁng ;
deposits during the tracking process. However, this is not meant to be a limitation or
requirement of the present invention.

Examples of non-conductive powdery fillers include, but not limited to:
diatomaceous earth and wollastonite; metal oxides such as iron oxides, titanium oxides,

* barium oxides, zinc oxides and alumina; metal carbonates such as calcium carbonate and
magnesium carbonate; metal sulfates such as calcium sulfate and barium sulfate; phosphates
of aluminum, calcium; magnesium, zinc, cerium and mixed metals; titanates of magnesium,
calcium, aluminum and mixed metals; fluorides of magnesium and calcium; silicates of zinc,

zirconium, calcium, barium, magnesium, mixed alkaline earths and naturally occurring



terephthalic acid, 4-hydroxybenzoic acid, and 2, 6-naphthal enedi carboxylic
acid, is parti cuI arly preferred. LCP conpositions are knowy jaq]ugg\@os
exceptional |y hi %h tensile strength and nodulus i conpared to anal ogous
pol yners not hA9H§’& 1iquid crystalline character. ApplicantfSTARIE226%und
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particles | resin and especially at the surface, leads to the
f ormation o engraly ﬁ@éﬁ’%‘?&aﬂﬁﬁf’%’fﬁmﬁﬁ Addite premenbhaving ajargshidipgpower. The

car bonaceOU%uﬁwagyﬁthéﬂﬁmqﬁlm P{J@H ﬂ%&hﬁa&&@f% Rﬁ%i}é 9&?@%&&"&\{% g Ni's
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zinc, magne abmmndabﬂwmﬁmumsamﬂamlﬁm MRetideRti ghdéhi wﬁh awmm%na fwithi siffaceGbiSH U m
magnesi um an mx | kaline earth silicon carbide; silicon nitride; and

bor on’ nltrla"é 9e AP OEEARIS UK Ect i ve fillers for ‘use in the LCP
conposi tion of t taspech VaRd \%eﬁ]% d dified
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The rutile form is preferre
bonds such as fusion bonds and cannot be fragmented easily, while agglomerates are weakly

25 bonded and can be broken up by high energy agitation.
The amount of non-cbnducﬁve filler present in the LCP compositions of the present
invention is defined as a level sufficient to achieve a ULS4 flammability rating of V-0 at
- .0625" while maintaining a CTI exceeding 220 volts. Typically; the level of the non-
conductive filler may range from about 30 to about 50 percent by weight of the total weight of
.30 the resin. '

- - HighCT1/ Flame-resistant LCP Compositions with Ogtmnal Bnghmess Enhancing Agent
. It was surprisingly found that when a brightening agent was added to the electrically

.' insulating 6omposition, there was noticeable improvement in the flame-retardant properties of |



The titanium di oxi de particul ates may take any discrete formsuch as
particles, flakes, and the like. A preferred non-conductive fahlihg2008 2
ruffle-type high solids netal oxides coated 15 titanium dioxide, Such as a
chloride proce®89%4317 e type titani um di oxide. A nost prefer PETUS01/21267
non-conductive filler is a titaniumdioxide pigment with 97% TiQ2 and with

surface tr edteashterial. t Thetlol Mol tird B tHR BriSheRng Szt ISURIN SerabB el Fﬁﬁl_' Iw?-”f
aspect of the invention.i's the size o thegngon-condlr}%t Fr\elle fiela er.0 t bf’g

desirabl e t AatP0tnEbere fypds the heiling ppint efthe brighteringsigent avfl Tids themiediingsoint ofind
preferably khpggpthan 1 20 p.m and nost preferably in the range of 0.10 to
0.30 p.m Aggregates or agglonerates of non- conductive filler particulates

are al so useful Brightresgerhendinpageuisnegdsoctioaniingr krohvn! 48 €ua@gicaOaiieal OF _
aggl oner at eblii within th bov rescrib ize range of the non-conductive °
filler parti cﬁl fediers- Kﬁ"gﬁ‘&@é‘?%g’ugﬁr nefnarteRlely Sraad fo Atprbredidl-ais-(Hhrtythat
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cannot be fr g} nt ed eQSI‘J@%’@ whi |l e agg_l onmerates are weakly vl onéed and
can be br ok%“zi g@“ﬂl}wﬁT ithdarainod P Satriapine-4'Tylsmsne G phergd coomarnonGihet i ve |
filler presgiest B th resent .inpvention.is,. defined
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.0625" whi | enthradens, afilheury trinzii) thexde ddhagkaAR€) comhirdn, xdniineadriayole, bRzolevel of
the non- cogpductive filler may range.fro bout 3Q to about 50 percent by
wei ght of ttﬁg}gﬁ%nfgf PYfRsoghe mBY %eggﬂﬁqeﬁén Thggcﬁ.coﬂp@ﬁu@ﬁﬁfh%fﬁ?%uﬂ@ﬁ%ant LCP
Composi 1 ons wi Etaples Nitable bidaNeyhi RRANGN G B HI in hilcalBRcViP kS| 9! Y
y

found that when a brijghteni ng agent Wwas added to the electrica
i nsul at i ng ‘BmpeRwELyHex® (i &o Gibe-GetsytiThsmioap Compaman Ardsteyt N&. Uvitex®

fl ane-r et arGg M ihflbAPe e pRf s RrtaRH 3! >3- 02/ 02717 7. USQ1/ 21267
the material. The gggiﬁlb%r%?ggltsnt ﬁéﬁlﬂ? e%B%? g%%l%‘" ge ngg e ?ﬁ@@(ﬂ‘”ﬁ?@?@ ably
be as f ol | dwszoxFiwlylpthioftené 6ifctwie Leuchppe® EGM drohn$ dridog Basi Fdnoodr, kihye

bri ghtenin ent and Tmi ltin int of  the LCP. Brightness
enhanci ng %@ﬁ’t"é“ eajl‘gu%?lpﬁ?@i%%ﬂ @uﬁ&&hgé}gﬂf— PRSeLL 2rD-tiaol-2 ¥i-3phenyl-

bri ght ener scouthivéy Phévolnite® K-D0G2 866 MbayiHetidattapbitibh, Tdi6s N.£ and is
2,2'-(thi o%eggi yl)-bis-(t-butyl benzoxazole);

2- (sti byl - 4'9ught{a B p Ryragelms dervative;) Esstabrite® @Fol GomEagiman §itiemicat Prodpdteny |
ester;  andnc. Kingsport, Tenn., which i o Y .

7-(4' -chlor o(3 6" -gcsiﬁ)otﬁ. hi?ln?in}i?v lr,%gh %LS ﬂ,l(:)%q",h‘:'ﬁ(')-bter4 f‘aalgll’S oo 2 xg%ﬂy})g%b%n& gtlepz}]i’gﬁ?fl
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pyrazol i ne 0@ tdabout 0.8 wzfit pddcdalnef 1IGEh-BOMAL B EHARS estandif® aftn€ SEMorescent
i nventi on. | es of suitahle optical brighteners which can be used in
accor dance .1y as used m theahlgh CT1 flame-resistant LCP composition of the present
mvention. Surprisingly, this extraordinarily small amount of fluorescent brightener when
used in combination with the non-conductive filler, not only substantially enhances i:he
appearance {e.g., surface and qptical quality) of the material, but also improves the flame
resistance of the composition in general by lowering its burn time.. Consequently, the
addition of the fluorescent brightener allows more non-conductive fillers to be used. ‘The
fluorescent brighteners extends the range of non-conductive filler in the LCP compositions of
- the present rinvention from about 43 to above 45 weight percent. |
The compositions of the invention may also optibnaﬂy contain various well-knowﬁ
additives that are nbn—conductive in amounts which do not affect the flame-retardant and
electrical insulating properties of the resins. Such additives include UV stabilizers,

lubricants, and colorants such as anthraquiﬁone, direct dyes, para red, and the like.



I nvention are Witex(r) OB fromthe G ba-Geigy Chem cal Conpany, Ardsley,
N.Y. Witex(r) OB is thought to be 2,S - 5 January 2005
Bis(S-tert-butyl -2-benzoxazol y)thi opene havi ng bi s(al kyl -substitufed
benzoxazol yl ) tHP8EMHEhe structure; Leucopurg{r) EGM from Sand8¢T/UE¥EH267
Hanover, N.J. Leucopure. Leucopure(r) EGMis thought to be

7- (2h- napht Bepbrhtidh of)the HighaOTH Fdme-Rasemy LEP Goaipkitidhs Phor white(r) K 20&2
from Mobay Chemi i‘?l' Coi%éati on,. Union, N.J. and_ is thought to be a
pyrazol i ne deri vatgyaa COBPFStiops of prresyt Giveptieh manbaeredkionpthsduct s,

I nc.  Ki ngspaigroprik®Wononiés, OF pleturdPOMmERbS, b9 sﬁﬁ?agerl ﬁgxgb?ﬁ@%gﬁ&ﬁ%éﬂﬁ’dcﬁét | | bene.

The above- nentioned Witex(r) OB is nost pre r use I n accordance
with this ifiwaeh ¢aarincipdesthcemelt, selingon, eid/grselit ghasepalynelization)) podiFabie ugdwr

per cent, . an Ly from about .0.005 to about, 0,3 welght percent of a
hi gh boi T i ngﬂlﬁ?ﬁéﬁﬁ%&%’n&ﬁﬂ caf""h’ae“aagﬁ?ﬁp?‘e’&P?rleﬁi%‘PBlSc@ﬁfeq“‘S&? aﬂ‘?‘E‘Fﬁe‘?fq‘cﬁ%Fs
used in theallydhidCTHe didla he hRBdxgbaabic k6B (6:ptioRlly 180 akfatd/diScchiC SR btives

i nvention. ?ﬁég” fﬁl@g}glxy this extraordi narily small amount of fluorescent
bri ght ener- dio xoeEmsiaria puhihgdiagids.ad eptionadiy amkx 20rergent ¢%sess not
only subst agit; pce ; : r.f | cal
quality) of tﬁéel%{hgg%al , E‘&?ﬁ}gfns%ﬁlg&n%%?\éggl %qﬁlﬁ]p?gﬁn%iasrﬂ:ggrr g‘?[gﬁ%gﬁg t he
conposi t i ontubg agé nembinatinn digillsfi¢oirpai/tendensen (1b ifrilitate Gypsaiyuicrembysl). t he

addi-tion, of the fl.uorescent .brightener al|ows .npre, non-capductive fillers
fo be ud2a. The ThHATRE Tl P aRar b B BHELatd At GR foech pror to

non- conductiis¢eTie Yes@f andstlrRe cbilidts; e¥ROShéd @iASr Sifrogd) Sre BERSEMrink WL 1,00
from about. 43 to above 45 wei ght percent. The conpositions of the invention

may al so oplhf GieEedisptsrsat andapapmsedicforpedsachas, fngrannle gontisacidhise non
conducti Ve jefhod8PH ' t. %0 Ty .

el ectrical ieng ul at ??\% dg@rﬂé%’g?ﬁbgg?%oea %%?%g;?ﬁ%ﬂekggﬁ#%h |83)?) @é%&?%%qnude w
st abi | i zer sappedrg bedtyanmpleta asiindiodted ynths aswuilt ddy-pndductglleciahemamingect dyes,

para re a e.lik 5 January, 2005 WD.02/ 02717 PCT/ USO 1267

Pr epar agﬁ on&%ftg?r}htge ﬁ.“’g??n &IFFS'ISPEF%%{Q%??‘EQF%R{GS “ffPEBC%ﬁBB’é‘F P#ﬁgé{’éﬂé%ﬂi tial
LCP conposi dniddskeandd tb Adighcctptratarey Rfatilititd Rinobd dfafPriaRidd 13 Prbdift and to
appropriate nononers, or precursors thereof, by standard pol ycondensation
t echni ques COUEIE Repalymesizatinge Pelymgrzation conditiosismaydre, varefposprdingIte. ¢ $ibg e
pol yier i zatje@iints b RiARl Yh RUSE oFpdithilaMsasepgli tions and in an inert
at nosphere. For exanple, the requisite anounts of acetic anhydride, the
di ol s, - t he hydr SXypB&d, ok may thén porenwyed, saolkd,yant hBowetib avledifi moetat e

derivatjye f [ hydroxybenzai ¢ .acid)., and the diacids d

opt | onat y TsealdiGoly Bt SipRaibRNORERRR sl iy ceiiipubiiy 2k enefiiins
reacti on veasggkteecuippitionwiththanddtdondietive ﬁ'llérr&gefiﬁbﬂnﬁ,tthé bidehinedd\éhhancing
conmbi nation distillation head/ condenser (fo facilitate by-product renoval).

10 The reacdBFhPisguetentintentione Melgamprutinggaa beapeanpliskrd hyage devisea h
nitrogen prdapibls Of miki thd Bl%u&?ﬁq?ﬁ c@gmﬁ% f?}cflﬁe,%%r QR&‘Eﬁé}tcémP&’?tiidﬁE asiug&?gs ainder

nitrogen, are heat_ed‘ c'furi ng which time the ingredients Teact and any
by- pr oduct étméadeitherigingla of tvfimscrayk sl ceitical dlet ithe @ipsthentsare thoroughly blended

~ 25 together at an effective temperature at which the ingredients flux sufficiently for a uniform

_ - and maximum dispersion of the non-conductive particulates in the LCP melt. Twin screw
extruders may be either co-rotating or counter-rotating. The compounded compositions may
be cut into pellets for melt fabrication into a wide variety of articles by conventional |

‘.. processes such as extrusion and injection molding into such forms molded articles and films.
S ' 30 K Optionally, the molten polymer along with the non-conductive filler and the elective
PR - brightness enhancing agent, may be transferred diréctiy to an appropriate apparatus such as a

melt extruder and/or injection molding machine or spinning unit, for the preparation of .




renoved via the distillation head / condenser and is collected. Wen the
pol ynmeri zation appears nearly conplete, as indicated by thg amp tzogfj :
by- product coll ected remaining 15 constant, the nolten mass is placed under
reduced pressdV@O¢#74. 10 nm of Hg(abs) or Jess) and is heaP€HUsw 2a26hi gher
tenperature, to facilitate renoval of any remaining by-product and to

conpl et e t hartieRk Ys¥el hZASIHE and/op kRN bid@ibA Rp SR aiek | inTB¥ cORpMRhis&Fould
according to, e.g., the reactants enployed and the degree of _

pol yrer i zat Pofhomighlybipndatier mermye dispessionsiod thetparticalbssed, cool ed, and

all owed to solidi B | _ Féll, | OR. an -0r,.subsequent. .pr ocessi ng
such as nelt corr%%%lrl]lgﬁ; tﬁgﬂ?{%’g‘: %%aw crgi}%g‘%ﬁoﬁ‘%ge%%ﬁe)%?fe&argg?ﬁ%gﬁ ffon with
t he non- condedticalapparsthefwhivhcisopadiaiea lh feledtoaich apgiitng $swhich alketing agent

of the pr esentd itnventi.on. 1I\/.Iel thgﬂ%tr;p undi ng can be acconplished b a,né
device capBBiBSE AERAfaoNEly QHagss Gri ISRy ORPHT b Engrbiscly big

filler conpesliagbditiein FURtnPSeaadt thavdbbiRID vofid, GE pl%k‘éilﬁhfat%t 34 %%é GFew It
is critical that the conponents are thoroughl'y blended " 25 together at an
ef fective t@Rferwetiply areicihlychonti?40 vally edhemtandiveyprefefiblyebant 259 vélorora
uniform a | | | f n- conductive lculates in the
LGP el t. o i bRl P cohdiReiP i SR Fospt 13 et 053t e

count er - r ot preferegplyl#t deasiongmp rid ederse vpo sould sayshe@iparabie iCexpoiadt® velelgkedts for

melt fabrication into ? \/\f’eg&evar hgé% of articles by conventional processes

such as extFORIPIHRYm {eyek dbessyo Y #5905 Uy it Hebndlpdider] apnardises and

films. OptiBpmkd ¥meahth@atié aledﬁmhwmﬁkmW&nmgm?ﬁat@?atﬁg%?gﬁw& Filler
y be re

and the elective brightness enhancing agent, i ransfe Irectly to
an appr opr i@?f@xa@plfrlgﬂa@wrg@r@mab@a@ne p caexbe geposedriel Aweledirigad ctmram atwl| di ng

machi ne or LN i 5.0 t] anuar 005 02/ 02717
9 PCTI USO 1/%1 %%%’#‘gl"ré’lst?"e‘s E‘é‘%ﬁ% Ern@@gﬁe‘g"%%g‘?ﬂgi@ﬁa%@%%%%?ﬁé%‘mm
appar at usesnayattinn 45 lseitablenpaibtors o sbhwh electtien] braughihesbhighdediiE.

maxi mum di spersi o of . articulates. . The, high CTl/flane-resistant LCP
conposi ti onsecﬂJ@g(?Eﬁ"ﬁ'éhl_ghgfg%’fmﬁ?’éh"ﬁ £ dq ppt lgse therdpsulatiag proagibiss Ve (whi ch
al so incl ua&ﬁe)qvhéh%kﬁgéd héh voMRERT 3 Widitidr it WhEdive HREhbhFRhot HARIPHEOT S
carrying relatively high-' voltages are present in or part” of the apparatus.
By high vdarRgest fhich rSﬂls'?ckton‘ve@sglpt ‘@}’r]@a{llgﬁletﬂﬁ*&w bays atcego miniitug) lend 06

pref erabl y mhoud: 14al, ; r pecial |- r -about 240 volts
or nore, and verry pre%llgérlg%fc%’ az‘a]g(%)e{ Eg%glﬁgﬁ% et BB LAY 1\"Eusfr%lgf%{)e]d>’ at | east

olts or nore. Pre
one of thepre@mtuctors may carry a current of at least 0.5 anp, nore
preferably at |e one coul d.s% t he a‘F aratus i s

iy A% omefGind S At Bvertic i dobse e o
~exposed to volt 1ct 4BEg opEsRl al so be
the "rati nggighhinghgert heddsérited bbARPABAbSISsed in applications where surface and optical

quality is desirable, such as reflectors and bezels for automobiles (e.g., headlights, rear lights,

bra];'e lights, direction indicators, foglamps and auxiliary lamps); reflectors for sﬁobe lights.

" {e.g., In aircraft, rescue and emergency vehicles, and warning lights of all kinds, ¢.g. road
barriers); reflectors for high-intensity lights (e.g., in floodlights for sports stadiums, medical -
operating theater or surgery); reflectors for halogen lights (e.g., spotlights for interior use in
residential, industrial, commercial housing, spotlights for displays); general lighting (e.g.,
searchhights for military, marine, police or personal use); reflectors for optical and
photogfaphic use (e.g., in movie projectors, photo flash systems, slide projectors); aesthetic,
reflective under-the-hood automotive parts (e.g., manifold covers, rocker covers, valve
lcovel:rs); other aesthetic, reflective automotive parts (e.g., exhaust tailpipe ends, wheelcovers);
thermal (infrared) reflectors (e.g., automotive use, such as heat shields around Brakes, exhaust

systems, or industrial use, such as reflecting heat from glass, metal or other furnaces); laser



By this is neant that the electrical apparatus is rated by an appropriate
rating organi zation (for exanple Underwiter's Laboratori eg-,)Jatnga?qmg (be
exposed) to ar\vﬁ 9@7@ cal current at a certain maxi mum vol taﬁe

CTI/fl ane-resi'sta CP conpositions descrilged herein may fEREUSYRIZ
suitable insulators in such an electrical apparatus at these higher

vol t ages. ly@‘l%us%(eczf, i teséarcHving indvstrg tavligsind tleattonis (Cheplaydes), n;@icelt&Bﬁolb@ﬁI r

insul ating \ exposed to such vol tages
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particul grl y those cont ai ni ng optical brightening agent as descri bed above,
may be used in applications where surface and optical quality is

desirabl e, such as refl ectors and bezEMMBILESaut onobiles (e.g., headlights,

-rear lights, Kk i ghts ction | at f ogl anps and auxi liary
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reflectors for high-intensity lights (e.g., in roodIights for -sports
stadi uns, nedical operating theater or surgery); reflectors for hal ogen
lights g@ Oestspot i ghts for interior use in residential, industrial,

comrer ci al housSi ng, spotlights for displays); general lighting (e.g.,
searchlights forMﬂtMst:mt;e;s oﬁ%e&mpmmmwmm&&@ﬁghmmvaﬁdﬁpsms for

opti cal and h| C VI e projectors, photo flash
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ot her aesthetic, reflective autonotive parts (e.g., exhaust tailpipe ends,

wheel covers:)’-0 thernal (infrared) reflectors (e.g., autonotive use, such as
heat shiel ds ar is G5 igpdustrial use, such as
reflecting heat rom g Q%ss ?éﬁgme%a#eoﬁaﬁlﬁrmgg%gg) | aser WD 02/ 02717 10
5 January 2005 'PEHbllisgihg 3&)’&&31 testh Hesctibedshefedn grere datticd @aEE61AingN6lplobetinsdsr v,

audi o and e roni.c ers acete no atellltes))

aest heti c, gﬁhé%t bé’ihep‘%ﬁig"atl 8’["6%'4‘% PSfipg AR @ﬁ‘ﬁ@?lgf%ﬁ -dndduding: ," space
heaters, st ovetFpgril My®RNisARS FleRi@5StrdidiH L A8BM IRi7egt r oni ¢ ent ertai nment
goods, conputer arts Power tools, lit si 8%?8 w th i ncandescent bul bs; and

solar reflectors %Saﬁon “ﬁso 38.5 EXAMPLES The fol |l owi ng

exanpl egy i | | ust rIﬁ&t@heﬁrIf&ﬁ mgrgg#l ments of ‘nmy invention. My ‘invention is

not limted to these exanple ests:
* . DTUL (Heat Deflection Temperature) - ASTM D-648. -

Comparative Tracking Index (CTI) test was in accordance to ASTM UL 746A. to

determine a specimen's ability to perform as an insulating material under wet and
contaminated conditions, as Volts of electricity which may be applied before track:mg takes
25 place in the polymer sample. The maximum voltage that can be measured in a CTI test is 600
- Volts.
E Preparations | ,
_ ‘Unless otherwise specified, oompoundmg of LCP compositions in the Examples :
~ below with the non-conductive filler and optionally in some examples, the brightening agent,
30 was done in a 30 or 40 mm ZSK Werner and Pfleiderer twin-screw extruder having a zone
- Wlth conventional conveying elements, a zone with kneading or mixing elements, and a low

- Ppressure zone with venting under vacuum of any volatiles from the polymer melt, and a die.



Melt viscosities of dried sanples were determ ned using a Gal axyO V, Model
8052 capillary rheometer made by Kayeness, Inc. The nmeasur ¢TRLgywo0§ Made
at 350C or 360 C at a shear rate of 1000 1/sec and with a die having an
orifice of 30MQ@O%Hch and a LID of 20. 15 Flanmability teB{EURRE6T
performed according to UL-94. The foll ow ng physical tests described herein
were carried out AGGRApKEE Sl ML OEERBESSageRtind ihd ANEM DK RO AR L G
Soci ety for Testing a?id Materi al s A.ST|\7§"‘,1g i ncl udi @gl: FI exural” Modul us and
Fl exur al St PeFwith abag g 1o 179 of thepeqiygd nomerndectiye &blkr and this gonganftpésswas ASTM
D-638. 20 Nahg Lzad - T fl ' rat ure) -
ASTM D- 648. mﬁ%‘%ﬁié‘?@g 5ea?§i§1}%f%e2{iﬁ%ig§. ?M%ﬁ%{ﬁ%@ﬁ%&g}% ﬁgr g’ﬁ@%‘ﬂt o ASTM
UL 746A to bdgltering spenigwapeddeddironsa diffetent fpededtonhe fear ronas Ehe LiAPisliett g

mat eri al _und t and. _.contami nated conditiops, .as volts of _electricity
whi oh g DEIEBPRLEBRAGHE b RrTGne aRos a8 o5 Pifng e oTRIMLEFS Bl Sy e
The maxi Mumgeakt 38R dsBabns AR pBEtSBRNHE 8fler Br e Hild pdwRRted ifeP8lfnty Olak $he _
Preparati ons Unl ess otherw se specified, corrpoundli) ng of L conpositions in

t he Exanpl e§cmprainded spimphsitipns sxgad therdlén ey werefquenabed with aoystdr spray iy quhinko e
exanpl es, t ' L.Qg: ! El ggg% L0, - \ér ner
~and Pfleide %Q{%%nég@%%\gi}og% ruder eg\&/i?lﬁg a "ze}ol%i%l%\lm %h‘ﬁétg#v?’s%ﬁ' egn%; ©
conveyi ng elmeinediiies] at abonOBD @ tHridk nemdldivg the peifiets] the pelleemedrt driedd@rdght Gow
pressure_zone W.th venting.under vacuum.of any volatiles fromthe pol yner
el €, and asgEkimBeR A bans B A0SAES O R e D7 BB67 | exanpl et
utilizing the brighiRab SpdletsAste idRled MdAidwitrd eRQpa8Rs, W86 THhSE
m xed with about 1/8 to 1/3 of the required non-conductive filler and this
concent r at e 1§ $-barsar 2itieroeter % b8t Aiscy, veirg 2 6 AeHBM mpldingmmachiperwithibiawel est  of

t he non-con ' f il ' . i i from a

di fferent f%ﬁ% 1o dtfﬁllé&::t éé%%ﬁ(%e?ﬁé P%%éﬁ%eq?%%@gﬁ\%&r%s@na%%ggﬂ?af%m a

t hird f eedeocthtivitehthe saaglezwere injbdtioaxnarifddes a high injadtiog spded aRDAMeFTIL, boostl y t WO
feeders were used, .one f lLLets _and the other for, t} i ne_poyder ed

| nar edi eht s REbeHueR R 2R i atiths Gagbies pestpden S SPRRRS ek r e
quenched W {rfecBoMRbRIngSPAs@ne Hich 1551 speBd @ 052640 )8kl Mol bodstGRAVEES draed -
strand cutter. The extruder barrel and die tenperatures were nmintained at

about 340C. 1#800@sl. e thesimplagydenetedss "L@SEEEP) dhgyapldingsvaselone djled spsed phi ght
for approxi : i ' . . C The
ari ed ol ynor paryoat S EHIEA b SRV AR i of iR DS TRl UL T

T-bars, 1/8bmponchars or 2"di aneter x 1/8" discs, using a 6 oz HPM nol di ng

machi ne e th bar'f]:ieel compositions of LCP resins, the non-conductive filler, the brightening agent, and

other fillers used in the examples are as follows: .
A: This LCP polymer has the same composition as that of Example 4 of U.S. Patent
5,110,896 of hydroquinéne / 4,4'—bipheno]/terephthlatic acid / 2,6-naphthalenedicarboxylic
acid / .4—hydroxybenzoic acid in molar ratio 50/50/70/30/320. |
i B A LCP polymer with the same composition as that of Example 9 of U.S. Patent
5,110,896, comprising hydroquinone / 4,4'-biphenol / terephthalic acid / 2,6-
naphthalenedicarboxylic acid / 4-hydroxybenzoic acid in molar ratio 50/50/85/15/320.
C:A LCP polymer comprising of hydroquinone/terephthalic acid/isophthalic
acid/2,6»naphthaleﬁedicarboxylic acid/4-hydroxybenzoic acid in molar ratio
) 100/33/34/33/300. |
_ Unless indicated otherwise, the non-conductive filler is a chloride prdt:ess rutile type
titanium dioxide available from SMC Corp. of Baltimore, Md. as Tiona® RCL-4, with__97%
TiO2 and with surface treated with alumina and an organic substance. e



tenperatures of about 340C and injection pressures of about 4000 psi.

Unl ess indicated otherw se, the sanples were injection ol gegnahry@odsgh

i njection speed and a rredl um boost pressures of bet ween 7000-12000 psi. In
the exanples dR8¥¥d%s "H GH SPEED," the 1hnjection mol di ngPREESHEME at a
hi gh speed (< 0.5-sec.) with a | ow boost pressures of 7000 - 10000 psi. In
t he sanpl es dendhg6mass tht € ohEEDiHe fbmtﬁsnﬂg)hmmdme(ﬁlnmaﬂenﬂs tv&wmem%ad of

>0.5 sec., hut h .a hi oS ssur .of > 0 to fa tate the
filling of ’P‘ﬁ%‘“%fl léﬁ%ﬁ%‘rfgﬂél"% F‘gﬁﬁs‘?b}? o8 1502 Wl he

non- conduct g¥fcd iréalte%rmtﬁ BPsPmaafbaRhiR Qulﬁa%&@ ﬁt@ﬁlﬁm Aabhes pifabdt @io'ia@SR@U n
the exanples are as follows: A: This LCP polynmer has the Sanme conposition

as that of EROMFIE2 andwithusgfacpireated witlAVID 2 §G@iwh divxafleigrand FEURE R102

4, 4' - bi pheng) / t t Ia ¢ acidq.2,6:-n edj.carboxylic acid

14- hydr ogyb%!f"\é@e%aggllg [ #e%olug and C,[omg ﬁ%ﬁf@f@ . B: A LCP pol yner
Wi th the sabks hpatigtapan miﬁ'oﬁlhﬁalia-Gélgﬁ&Ed‘mbﬁ Chrgiany, &dsll%’@ﬁ\&‘m as Uiut&ﬂ@ 896,

conpri si ng'hédro uinone / 4,4'-biphenol / terephthalic acid / 2,
napht hal eneHPcuhishisA fine, Moafvrysa ‘&%6@%3@%@@%@6@39@ The

50/ 50/ 85/ 15,3201 y Bl fpeRr i sing of ‘hydroqui none/terephthalic
aci d/ i sopht hal ﬁc ‘%m d%. 3 ht hal enedi car boxyl i ¢ aci d/ 4- hydr oxybenzoi c
acid in nol ar ra',falaim@@om@@@ﬁtrﬁklia@@ Jettih$ B€kis iohthinsd remimetcirdly flomd uztirs
non-conductive .fille i de process rutile type titanium dioxide
avai | abﬁig f ?[\/k‘} C@PE%WS?&EJ: ch Ml. as Tiona(r) RCL-4, with 97%
Ti 2 and with surdeatss fn&ds esbpped P-g &byﬂﬁda&oﬂﬂdwaﬁb oty Eib&PhsTahflogy
January 2005 WD 02/02717 12 PCTIUSO /21267 In sone of the exanples, the
fol | owi ng nBf» RGeS, a5 PCAOSREt erial s were used: a titanium dioxide
pi gment from SMy GR1 i heddtelil R el omBbtridtng Mo 80 Ank fPscARfatish Arrsutfeace
treated with Al/SI and an organi c substance; titani um di oxi de pignent
Tiona(r) RQurop@ti@aHsiEIaddedphrisi ShnslasWaf@@relpmémm thetstmeﬁd:dn&osman aid ani um

di oxi de |grre PURE u_Pont . de rmurs an any

W ot ot Sepgboude e e a2 otk M TR R BRAATETRANY o)
Ardsl ey, N. ﬁine asl (EMrta@ag( fwere Old tovaidepéhdihgfoniBe sorel Hésig:ﬁmtsat laigb strewpowder
with a mel t| ng poi nt qof about 196-230C. The naterial vaporizes starting at
about 300C. SeFign beRE BYRFTIsAdET ORI Plspflng iq desuarcihng the somponpus g5 Eironghly

comer ci al | yjedde@m Luzenac 10 America, Inc., Englewood, Colorado. The glass
filler is chopped E-glass fiber from Onens - Cor ning Fi bergl as Technol ogy
Inc., Sumit, ||Thengectionampldias 4@8B©Ds werestiodbundie aflsetdbr prhpertiash 8amples

conpoun % N95&2 593;:5&8 ﬁ%m%ﬂg san?e co%fprognvgieg %1%&&%911 :g{dfueg%%tugnhnemlded under high filling

rate and low boost pressure, and then low feeding rate and high boost pressure. The

properties including UL 94 rating and CTI were found to vary depending on the feeding
method. Injection feeding speed is time in seconds to move the screw ram forwérd. :
Typically for the 6 OZ HPM used, a fast s;ieed is less than 0.5 sec (primarily in the range of
25 0.1 - 0.2 sec) residence time, and a slow speed is greater than 0.5 sec. A high feeding rate is.
preferred to give a low residence time in the injection molding machine for optimum o
molding. _
. | Under the compoundiug and injection molding conditions tested, it was found thata
- titanium dioxide pigment available from SMC Corp. as Tiona® RCI-4, with 97% TiO2 and
30  surface treated vv1th alumina and an organic substance to be best. It was also found that
" ‘ certain L.CP starting materials were better than others under certain conditions.
_ Results are shown in Table 1. |



properties .of t he nol ded parts.

of the sanpl es,

i ncl udi ng burn

Sanpl es were prepared fromthe sane
conposi tion and 15 conpounded using different screw designs.s JBAGafy2008rti es

time and CTI

r

ating,

were found to vary

dependi ng on MR OF By desi gn with a large gcrew design bei Wg/PeRER ed
for optinumblending to assure that the conponents are thoroughly bl ended.
The injection nolding conditions were al sgafijound to affect the propertles

Sanpl es 240 were prépanal 'us@?aet@ COIMpOUNE&S, TR o armm{, N B, 0
nol ded under Ekingila f | Moldig [ Moliling | a | o bmast prasswrd, mod | hao | ov&r;gag
f eedi ng r gt Ecrewnigsigni (JI30@O$t30pmedsadt em Thelopiopler Boas |[neddkdi NGotd P4omal | ng
and CTI wgr¥oldingGarefl. { bispad y lodpgéndi ng or the feleding nethod.! 1 njection
f eedi ng self %t resOi"B" $e@SRUg H"Btove ONIE" sicr 6WA" am FOWhaf €0 "A"T Type el |y
for the G_Qz_wﬂllcnd, a ftast._smeed islless than. 0 5 dec_(primaril \/ in the
range of J 1Wto%” P QR 4 MBEA (| ORTAAY A0 RCHAy | SRRETD 46 t han
0.5 sec. Gi Poeti-ndrhatelis prqef erfredltolgivd a o n.
t he injecti ?1“ f‘gl g ﬁachl ng for onpti'rrumom)l nd) Un
and |n_| EClI IIUI \.u T JIL rs—t tCL, = Niie
di oxi de pi g;rﬁqul ec)ava I agﬁd fr%% $ I\/Cf%o a%g [ ona?i) A
and 30 suntacgfid ealegdy { ha@eun ﬁﬂsguu A7 AT 15 TS Y ) 1t
was al so foupglnidnat [ certain LCP startijng nmategrials wgre g%tter thaﬁﬁg}t)hers
under cerfai ngepndifions: |Resul{s are gshown i Table 4. 5 Jgnuary |2005 VO
02/ 02717 }3EWMzRc 0]/ 2326 Tabl ¢ Li.L2ompar e@pnyar eXzanp [LGReoNpGamp | 1305
LCPConp Colp seal(*dixam | eMbl di ngbl di ngSar ewScr gwTi 02Ti 2Ti 02 {Scr ew |desi gnj30
mMmB0 B0 | mileamhB0| RFBO (S0 {mBY 1om| MobzIond Cerel hi| swsedtjo 1574 €d2330P
W . % -60 '1B"8pngtB 6D "B"6p "A"6p "A"60{"A"'60 "|A"60 "Al type [TiQ2 - wt. %ffo
RCL440 | 440P8N 448 ROLANG ROLB40. ROL 240 _RCL240R102 Tal o w9900
Gass fil|er: gFAboopBE s FEFe, 12‘8"%81‘3@8&8%17?9022 PIFRA] 1365000 | 2083000
{(psi) )
NotchedIzod | 3.38 - 3.38 6.42 - 6695 1.01 130 |. 433
fi-lbs -

DTUL (°C) 275 277 275 241 244 211 227 269

- UlS4aging | 62.6V1 | 124Vl | 626V1 | 343V0 | 224Vl [374V-0[70.7V-1]| 102 V-1

48 hs. /25°C. :

UL94 —aging. | 44.8 V-0 | 81.1V-1| 448V-0 | 335V0 | 128V-1 |[467V-1]456V-0]47.7V-0

7 days/70°C. '

CTI (volts) - 275 275 275 275 225 250 250 250

Disc or Bar .

Additional tests were conducted using RCL-4 as the non-conductive filler material.

The test results in Table 2 shows that the mere presence of filler material in the compositions

provides a resin that has a high track index performance and flame-retardant property as well

as excellent mechanical propertles



Tensi | €2118023190211801874021010126201426021350 Strength (psi) El ongation

at1.521.551. 523. 18. 2. 541. 841. 7341305 Br eak 5 January 2005

Fl exur al 237103,8(38%%7101922021410156001774023310 Strength (psi 16(8

Fl exur al 19070 0190700012130001475000i41860001369000208 3865 5NGFAH " us

(psi) Notched |zod3. 38-3.386. 4266. 951. 011. 304. 33 ft-1bs DTUL

(" C) 275277275241244211227269 UL94 agi ng62. 6 V1124 V-162.6 V134.3 V- 0224

V-137.4 V-070.7 V-1102 V-1 48 his. /25 C 1o - aging. 44.8 V-081.1 V-144.8
A7 7 \/

V-033. 5 V- 0§28—V446—"F-—31456—V i days/49--C—CH—{vol ts)
- 275275275. 1275%%%3&502 582"15‘61 T O sc| or? Baf Aldi{iohal |tests| were|Cofiddt ed
usi ng RCL- 4 a§chIig SOTF GRREUCHE e |7 tshg g?u‘ﬁ.l Fgaa P g TS| o
Table 2 shoys tha thel mere presence of fillerjmterjal Tn tPle cpriposi tli ons
provi des a [eRchH WAad hagsa hi g [l afis | (Ae% Per TQr MANGEy aid 4 a5
fl ame-retar@antape@perty 18s weld [as €XCglTent | meghani cgl Properfiep. 3
January 2005 GlWENEAO2[/ 174014 PGITUSOly 21P670 Tabl eq2 {Cong r of 1Z345)7Coptr gl 8
Ex lel LCP W . MhuvilRD Bl 7854 A 6435 [ A4165] A PO[ A HO| 6. OUf Hooo| B3z L yYPe
RCLA wt. %2p3032.63540104045| Tal c W  %4.50000000 d ass fillper wt §40000§000
Tensile Strength | 19470 | 19090 | 19960 | 21360 | 18740 | 20000 | 23540 | 21350
(psi) ' :
Elongation at 1.80 1.85 1.72 | 336 3.18 1.24 16 1.305
Break(%)
| Flexural Strength | 23010 | 20520 [ 20910 | 20930 | 19220 | 24180 | 22780 | 23310
{psi) ' :
Flexural 2037000 | 1392000 | 1449000 | 1324000 | 1213000 | 1888000 | 1979000 | 2083000
Modulus
(psi) . '
Notched Izod 117 7.52 754 | 995 6.42 5.02 3.01 433
fi-lbs '
DTUL (°C) | - 290 245 242 242 241 223 275 269
UL94 aging | 110V-1 [26.7V-0|30.6 V-0 |25.7V-0|343Vv-0| 38Vv-0 [233Vv-0] 102 V1
48 hrs. /25 °C. a :
UL94 —aging | 135V-0 | 26.7V-0| 27.7v-0 | 31.2V-0[33.5V-0{407V-0]|450V-0| 47.7 V-0
7 days/70°C. : ‘
CTI (volts) - 250 225 250 250 300 250 250 250
Disc or Bar :

~ As shown in the following Table 3, the presence of a very small amount of a
5 bn ghteniﬁg agent such as Uvitex OB substantially and unexpectedly improves the

composition's comparative tracking index and flame-resistance performance.



Melt vise.154384134. 538. 838. 8109132 (Pa. sec) Tensil e

Strengt h1947019090199602136018740200002354021350 (psi) El ongalahgary 2005

at1.801.851.723363. 181. 241. 61. 305 Break % Fl exural

St r engt h2301028894%741.02093019220241802278023310 (

ps i ) PCT/USO1/21267

FI exur al 20370001392000144900013240001213000188800019790002083000 Modul us
(psi) Notched | zodl. 177.527.549. 956. 425. 023. 014. 33 ft-1bs DTUL
(C) 290245242242241223275269- UL94 agi ngl

&aé(l:&%ZG. 7V-030. 6V-025. 7

g

S

such

angary 2005

wt %

-034. 3V- 038 pvV-023- 3V V1t 48 s g S oE4 ot o35S —y-626—7
V-027.7 V-03%. 25M:033. b \)f”64). 7¢V-Pp4a5;0 V- B‘ﬁ 7 \- 017 davyd/ 79, C{ CfY
(volts) -250%252%PR503PG3oEi2$0dewr Pigh Ca O sBer s MYV «g i (T {18 Jt 1500+
Table 3, the|pmwa3ehne pf a very snpl |l anpunt ﬁf a 9 brightening agent
as Wvitex OB|srdxstandl bl 125 aphd aanekpeot el wsi njpr eveqd The |compogi T 40n
conparative {rackivag | pdex apd 15| ape-¢ esy st@ancie per ffor mande. 05 J
WO 02/ 02717. | 19vilaldre 3 PCT/ USOY 2112660 Cpnt& ol {Caxir ¢l obzarplo@i6{89191312
LCP50 "B"50 1E'6@t%B"55 "B"5% "B"56 'B"5h "B"95 "B" |W . % -type 4wt
W25254045454!54§ﬂ?§¢5§@ c| w1094 515000p00° Uv| t ek dBO@. 03000. 0310. ©20.]030. 06

] .

Melt visc. 154 63 109 132 124 | 64 77 80

{Pa.sec) .

Tensile 19470 - | 15100 | 23540 | 21350 | 21280 | 22390 | 21860 | 19465
Strength (psi) : ' '
Elongation at 1.80 1.40 1.6 1305 | 1.26 1.29 14 1.12
Break(%) B
~ Flex. 23010 | 20760 | 22780 | 23310 | 21280 | 23740 | 23570 | 23650
strength - psi

Flex. 2037000 § 1909000 { 1979000 | 2083000 | 2161000 | 2140000 | 2123000 | 24180600
modulus - psi
Notched Izod 1.17 0.80 3.01 433 3.78 5.66 5.82 1.99

Fi-Ibs E

DTUL 290 - 275 269 270 | 265 264 -

Y] '

UL94 aging | 110 V-0 |38.6 V-0 233V0 [ 102 V-1 | 52.9v-0 { 51.6 V-0 | 43.4V0 -
48 hrs. /25 °C. : -
UL94 —aging | 135V-0 | 4 V-0 | 45V-0 | 47.7V-0 [ 44.4V-0 J 417 V-0 | 24.6V-0 | 27 V-0
7 days/70°C. -
CTI {volts) - 250 - 250 250 225 275 250 -
Disc or Bar

Asis apparent from the foregoing description, the materials prepared and procedures

followed relate only to specific embodiments of the broad invention. While forms of the

invention have been illustrated and described, modifications can be made without departing

from the spirit and scope of the invention. Accordingly, it is not intended that the invention
be limited thereby. | |



G ass filler10100-00000 wt 9% Melt visc.15463109132124647780 (Pa. sec)

Tensi | €1947015100235402135021280223902186019465 Strength (p%"}anﬁa&%@ I on
at 1. 801. 401. 61. 3051. 261.291.41.12 Br %

Fl ex. 2301020760227802331021280237402357023650 strength - psi

Fl ex. 20370001909000197900020830002161000214000021230002418000 nodul us - psi
-Not ched 1zodl. 170. 803. 014. 333. 785. 665. 821.99 Ft-I bs

DTUL290- 2752682M8265264- UL94 agi ngll0 V- 038.6 V-023.3V-0102V-152. 9V-051. 6
V-043.4V-0- 48 hrs./25 C. UL94 -agingl35 V-044 V-045 V-047.7V-044. 4V-041.7
V-024.6V-027 V-0 7 days/70 C. L CTlI (volts) -250-250250225275250- Di sc or
Bar As is ahpargintlebti®it b edtoie aﬂﬂusd ter| s prepared
and procedures foll owed rel ate g%ly S ec&%ao&m Oggm %fm?ﬁ‘@n road

i nvent i oh. Wﬁ%ﬂ@fwmer@pnm@nonmmmmwsmuﬁybﬁen |IIustrat ed and

descri bed, nodifjc W|th ut departing . fromthe spirit and
scope of t he m&?antgfﬂlil)n ég\g@ g hrntep0 bt° B?I?HH%}HC]PWWWanenUon

be limted ther ebypolﬁeswarpMy(yst&%ﬁde}Q)c@(édtéﬁmde) ﬁﬁgy(eéta%aél VrfridE, or
el ectrical apparatus flng a conponent for froma [iquid
crystalline pon *0n consisting essentially of a) a thernDtropic

liquid crystallip eatmgydmr AQBRAR S an aro | yest.er
pol yest er am de)magml y(estngr-l m dg{);gﬁm#g%bngt er am dggﬁﬁ&ﬁ’e?ﬁ) végar#’%eﬁfr es

t her eof!? b) at R nSSdhﬂmcahomthan;‘ ehd i Nng agent. conponent haV| ng a
| ongest wherein said electronic or electrical apparatus has a comparative trackmg index (CT{)

rating above 220 volts and a ﬂamma‘blhty rating of V-0 in test UL-94 at a .0625" thickness.

2. The electronic or electrical apparatus of claim 1, wherein said liquid crystalline |
15 polymer (LCP) composition further éompﬁses at least one fluorescent optical brightener:-
having a boiling point of Ty, > Tyy-60C, where Ty, is the melting point of the LCP
having one or more moleues derived from substituted anthracene, stilbene, triazine, thJazole
benzoxazole, coumarin, xanthene, tnazolc oxazole, thiophene or pyrazoline; and

in an amount of greater than 0.005 wt. % based on the total weight percents of a) and
20 b |

3. The electromc or electncal apparatus of claim 1, wherein said non—conductlve filling
agentis a chioride process rutile type titanium dlomde havmg a diameter of about 0.1t090.3
pm. '

25
4. The electronic or electrical apparatus of claim 1, wherein said non-conductive filling
agent is a titanium dioxide pigment with 97% TiO2 and with surface treated with alumina
and an organia substance and having a diameter of about 0.1 to about 0.3 pm.

30 5. The electronic or electrical apparatus of claim 1, wherein said thermotropic liquid
crystalline polymer is a wholly aromatic polyestef comprises repeating units derived from the
group consisting of: ) hydroquinone; if) 4,4'dihydroxybiphenyl (4, 4-biphenol); i)
isophthalic acid; iv) tercphthalic-acid; v} p-hydroxybenzoic acid; vi) 4,4'—dicarboxybiphen§l



10 di nension of |ess than about 4 pm and wherein said electronic or

el ectrical apparatus has a conparative tracking i ndex (CTl) srghuae abgve

220 volts anavaothzanheability rating of \LOIJn test UL-94 at raT@B@21267

~ thickness. 2. The electronic or electri.cal “apparatus of claim1, wherein
said |iqui - 108, il RY) LIhQr he nri.ges at

oast one 1 aopenR (o vilF P AT b0 RERATS 1) Bt Ml RSB

Tm 60C, whe¥ eothinitiong therenfl| ti ng point of the LCP; . having one or nore

noi eti es derived from substituted anthracene, stilbene, triazine, thiazole,

benzoxazol e, coumarin, xanthene, triazole, oxazole, thiophene or

pyrazol i nes. andAhlnelaﬂtoﬁiMIaIec@iEaIg%)ﬁﬁhﬁé, cbRdfsifle §OmPdnenfoRASEFLIP R 1ikMa t ot al
wei ght %ercent s. of a) and 20 b). 3. The electronic or electrical apparatus

of cl ai ™n 1°YNABNE PAlYEST ¢prmesition sermitting essentiallya§  agent is a chloride

process rubl e tyype, fLtah ﬂfg{&( V| | a .abou .1 to 0.3
AM 25 4. The el g)gtar%llre]i C SP{@eI ctér' c%l%aépdgg?%tcgiggg%ggﬁgﬁ%% a\f\é]né%lé:i n said
non- conduct i ve fi Ipbiynder, pijg(ester-amaie), polaebtarind de)xpae(cptgamide-imide}) 07% Ti O2
and with surface tr.e’%}e wi t.h alum na and an organi c substance and havi ng
a diameter of aboftX¥e W %mout 0.3 gm 30 5. The electronic or electrical
apparat us. of clg) m lkast vhekdi-dondadtieiNaiemEAoPi C | | qWolinofidny 85Ad 4 RRdRP! yrrer
is a wholly aromatic polyester conprises repeating uni tps derived fromthe
group &bnsi sting mausiongflesyilipmabast 4y 28d4' - di hydr oxybi phenyl (4,

4' - bi phenol ) ;i i deainl ] 4. iVv) terephthalic.agid:. v

p- hydr oxybenzoie(‘:(h%?:lfléég\%%&%éﬁs{ %?Acngcf a>P))7{)I Sﬁg‘%?/l""?%%"&ﬁh%géex (}HD

02/ 02717 1aAtRCIYAIEA20 RARGAd @4ladinhibilen zating oBViMth; tesy TIL-94 at a .0625" thickness,

2, 6- napht hal .enedi car boxl}sll ic acid; i v% .6- hg/dr oxy-2-naphthoic acid, or

conbi nat | oS PHAPRERS Ao aomprises pi elfttrical Fondngiet fareaS yaEseh 290 velnwir i si ng
a conponengofeorned froma liquid 5 crystalline polynmer conposition
consisting essentially of a) a thernotropic liquid crystalline polyner
corrpo_n]esnt which is an aromatic polyester, poly(ester-am de),
poly(ester~im , —ani.de-i.1m ey i xtures thereaf . b) at
| east one ":ion- gicq))r? aégtebﬁéég?%lﬁfwgﬁag%éintﬁg %%?%%ﬁéﬁ%‘ Qﬁ%‘vﬁ%lﬁglqé“ %}ﬁsg@ﬂe 10
di mensi on milyhadsCPhempmkition futther camstisehe l@siomedindreateacoptizal ieightenet ect ri cal.

appar at us has conmparative. tracki .nde 1) rating above 220 volts
and a f| ammbi ﬁtaf”g’é‘g@f’%[ﬁé PB\‘“E ] Pi%g’t"é{itg v@fé&%ﬁhe&n‘?]ﬁﬁgg"m‘i?ﬁ%s, and
sai d apparlawlig chk 9PmeRTsibERHeAleEhraf bitstRted aRMEIEHE) ktilb AL, WaPBle, aniMiL, age of.

200 volts .or nore. . .
20 benzoxazole, coumarin, xanthene, triazole, oxazole, thiophene or pyrazoline; and

m an amount of greater than 0.005 wt. % based on the total weight percents of a) and
b), '

8. The electronic or electrical apparatus of claim 6, wherein said non-conductive filling
25  agentis a chloride process rutile type titanium dioxide having a diameter of about 0.1 to 0.3

. pm.

9, The electronic or electrical apparatus of claim 6, wherein said non-conductive filling
agent is a titanium dioxide pigment with 97% TiO2 and with surface treated with alumina

30  and an organic substance and having a diameter of about 0.1 fo about 0.3 pm.

10.  The electronic or electrical apparatus of claim 6, wherein said thermotropic liquid

crystalline polymer is a wholly aromatic polyester comprises repeating units derived from the



15 7. The electronic or electrical apparatus of claim®6, wherein said
liquid crystalline polymer (LCP) conposition. further conprisSgaual 2doggst
one fluorescent optical brightener: having a boiling point of Thp > Tm 60C,
where T,, is t%“ﬁ‘@["ﬁ"i ng point of the LCP; jghaving one or nmoPETABIILIIES
derived fromsubstituted anthracene, stilbene, triazine, thiazole, 20
benzoxazol egroap usrfstifg o AP hikedindne] i 24" dihyieazsibBenyl (Al FHAEHRE0IPN) -
pyrazoline;. and in an appunt of greater than 0.005 wt._ % based on the_ total
wei ght per c@ﬂ?n@h%lﬁ agid; iy erephthalic aciley) privdroxybrngois acid B tA-disarbeypiphevlis of
claim6. wh > . eonduchi g . SR b S L

B BerdBicARINIBPIBl R nbdibarb A ic FAaAUPEhydSx o GRIdiItie,

process rattle type titani um di oxi de havi ng I ame

PM 9. The ebpeeombimitionsohengbctri cal apparatus of claim6, wherein said
non-conductive filling agent is a titani umdioxide pignment with 97%Ti Q2
and with”surface treated with alumna 30 and an organi c substance and
havi ng a di alret eTheaflecabnidlor Bledtritd a & chit 6, WereibRBideloBEsd 19 Abdut 950

el ectrical apparatus of claim§6, erei-n said thermotropic Tiquid

crystal | i neVPBIWHOS-i s a whol |y aronmdtic polyester conprises repeating
units derived fromthe 5 January 2005 group consisting of:.. i)

hydr oqui none; ii) 4,4'-dihydroxybiphenyl (4, 4'-biphenol); iii)

i sopht hal i clZaci dtheiapparttes epietitedin claie b dvhich)is petdi/d caxy Péhedisor acted; Vi )

4, 4" - di E(?r boxybi phenyl (4, 4' bi benzoic acid); viii) '

2, 6- napht hal enedi car boxylic acid; iv) 6-hydroxy-2-naphthoic acid, or
conbi nat i ong3.t hereabpM@ud 24 Rl in BinPEWntSRAd £:25%6 Carkl abolB5(RdBS bf QBfeC OF
el ectrical apparatus of claim®6, wherein said voltage is about 250 volts
or nore. 12. The apparatus as recited in claim6 which is rated to carry
200 volts or nore. 10 13. The apparatus as recited in.claim6 which is
rated to carry about 250 volts or nore. '





