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LIQUID CRYSTALLINE POLYMER COMPOSITION AND MOLDED
ARTICLE MADE OF THE SAME Technical Field The instant
application relates ton liquid crystalline Polymer composition which cause
less blister formation when a molded article made of the composition is
processed at higher temperatures. Background Art Thermoplastic
liquid-crystalline polymer (which 10 is @bbreviated as "LOP" hereinafter)
has good properties including heat resistance, mechanical properties such
as rigidity, chemical resistance and dimensional accuracy. Due to those
properties, t GPsmarerusedznot only fepmansfactuinemeltesharigtes but
also for a variety of Ibproducts including fibers and films. In the
information and telecarmmuricatian fielspyeryrhmypartsare sometimes
required. Particularly, personal computers and mobile -chores employ
T eigpnly ireegfated devices and the art wishes to use downsized, 20 thinner
and smaller parts for them. Because of those excellent properties of the
LCPs, constmptior BFEEPE hasbeehtintieasingrinthéssdays: a liguid
For mcuntinc electronic components such as connectors, environmentally
CIHRSEIbLS TEad Frek EhiderSABRIRBrdTé Ribly WRéalin thesé daysSThe blister
- reflov% t%rplperature of 2 T lead free solders are relatively high and the
eti

higHer EMparattire S oMEtintes &hse B%é’te??é?ﬁaﬂén bRthE SRS 6f-0n 18

p}%%&%@@é}”g@ n&g%%igf_, ngm eraturesln addition., the higher reflow
temperatures may Ralso cause warpage of the component.In order to

pAvQid warpargg, fillers such as talc have been added to a LOP
composition. Talc comprises small amount of water and the LOP
compositions cempsisingstalchave bhe groblemiof plister 10farmation (i cn
because of the water introduced simultaneously with talc. In order

i 4o avsid-blister tosmation ondhe surtaceigfde aolded LORarigles,-operties
various strategies have been proposed. For example, adding additives

isotmasnts sikcone gumi phasphoric eempadnd o1 basiecgampaund tathe, as
LOP composition (Japanese Patent Application Laid Open Nos.

T DRIQY56%3, 06-032880,. 10108664 1 210:458482, 14146283 ohk119%6dyracy .
2003-096279 and 2004-196886, the references are herein incorporated by

Dy&terditte) Lo6ritrollimy thrassckéw® TompreSsion aatio upsrihjection motding for
the LOP (Japanese Patent Application Laid Open No. 11-048276); and

Mttt e B&re ot S e dter kReading e LOFSaNdTRE indrgdpisiety of
fill%récsgsthat thf rge%hin%r tio of the screw is in a certain range

Pl Japanese Patem Appiicatdir Eaid Ojvert 25/8. 2003-211443). 3
There are vqkoua{.OP ¢amp sitions compyrising a LOP and a variety of .
fillers, reinforcements, and. a (%Iﬁ\}é)srﬁncﬁ iné & COMPaBiticA coMprisngt <=

vadsOPand.a lpw-temperature soffening inorganic glass filler(Japanese . ;.-
personal computers and mobile phones employ  highly
integrated devices and the art wishes to use downsized,
thinner and smaller parts for them. Because of those
excellent properties of the LCPs, consumption of LCPs has
been increasing in these days.

For mounting electronic components such as
connectors, environmentally conscious lead free solders are

preferably used in these days. The reflow temperature of
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Rpatent Application Laid Open Nos. 09-022969, 09-019238, 07- 309634).

The LOP compositions comprising low-temperature softening inorganic

glass fillers disclosed in the prior art references comprise a relatively large

amount of the low temperature softening inorganic glass filler and

therefore, the LOP composition cannotbe used for manufacturing devices

or components used in the. field where precise size and shape are

required. A LOP composition comprising a LOP and only a small amount

of the low temperature softening inorganic glass filler has not been known.
CISUMNAR YIOFSTHERINVENTION:  Telatigebbjebticfithepréséhte higher

invention is to provide a LOP compaosition which can provide molded
LRGeS With=20 1858 Bifst&formaidtse  PLiNdRely, tepresém  on  the
invention provides a LOP compositign comprising: 100 parts by weight of

Sputtteq 0F ah Ib5e

LGP eqt}laeftéj Brmore than G'0T aRd less than 1 part by weight of a

low temperature softening_ inorganic glass filler whose softening . "
temperaturgi#sl e8§a ?i%%% e'ss%%g%w g’% %%164% PE%‘?‘%@DE?@%L&MES mey
a%%ﬁ@g\é OHIJ:T;HE&N%EENT&%' comp_o-ll;@%lggp 'Sﬂ_&g_‘ﬂg'ﬁﬁ@a”&%e avoid
polyester or liquid-crystalline polyester amide which exhibits anisotrooic
wieltphase andiis salledasdhermotrepicd OP-Ry-these skilleddatherayt. » 1.cp
The anisotropic melt phase of the LOPcan he confirmed by means of
ceapventionahpolarized light system using orthogonal light polarizer. In
more detail, the sample on the LeitzUs hot stage under nitrogen
atmosphere 8htaydyerghseresd witlh LeitZspulatizatiorvmiceosceps. the LCP
Examples of repeating units in the LOP are a.ro r cxycarbonvl, aroma ic
CameahoRy O BN BN Satmatramindaye arbaticaminctarbefyibLister
aromatic di no, aromatic oxydicarbonyl and aliphatic dioxy repeating units.
TPETPid POPRBRTHVSRA 6fthe-aove YesEribéa Feinshtirr units gyt aneously
include hoth of those give aniso ropic melt phase and those do not,
“&pent |n§ on structural components of the polymer and ratio and
sequence diﬁtlrlibution o&theggmpo&(}ey&s. Tbhf'L P used for th% present h
invention is limited fo those exhibit anlsotroplcln% ﬁ%hasé’.rma tonon ©
sGxazples.of menomersyuhich,ppovids the aromatie xycarbonyLiepeating .
units are p-hydroxybensoic acid, mhydroxybenzoir acid, o-hydroxvhénzoic
padid, 6dwsheeed naphtheic adidarydroxsdnaphtheieacid; ves such  as
3-hydroxy-2- 25haphthoic acid, 4'-hydroxybiphenyl.-4-carboxylic acid, 2'-
s3 hydemeyb pheny bé«asbexylic acithd-hydoxykippenvi 3 cashoxlisedcth the
and alkyl-, alkoxv- or halogen-substituted derivatives thereof as well as
Lédterfonming. dedvatvieksucheas: a®yd tenivathrgs | ester derivatives ansen Nos .
acyl halide thereof. Among the above, p-hydroxybenzolc acid and 6-
ORydtdi-2naphthdic 868 @re pieférabfel i tefhis-0fedsié codttol ofthe 3, 11-
_properties anqghe melting point of the resulting LOP.
Exdfples 6 Mondmets whid trovidd el &bhfatic 10dicarbehAgirences are
repeating.units are aromatic_dicarboxylic acids such as

B réotithalitaciarsophttatic &¢id,3 8- Raphfalened aidoxgic 48, the screw

- halenedAcarbaxylic acid.2,7-naphthalenedicarhaxylicacid, , _ .
Cr%%? r%%%?éeﬁ% |c§1:r ogiélic&(c?d? 4,‘5%?5&5%%5?&%%%%r%%l%;fkaijﬁ, éﬂ%%? nese
rRrhalegensgubstityted derivatives theregf.as well gs ester forming 45 qeing
derivativesester
the screw of a kneader for kneading the LCP and the

inorganic fillers so that the meshing ratic of the screw is

in a certaln range (Japanese Patent ZApplication Laid Open

No. 2003-211443).
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such derivatives, acid halide thereof.Among the above, terephthalic acid
and 2,6-naptthalenedicarboxvlic acid are preferable in terms of easier
control of The mechanical 90properties, heat resistance, melting point and
molding properties of the resulting LOP, Examples of monomers
wh3ch provide the aromatic dioxy repeating units are aromatic diola such
as hydroquinone, resorcin, 2,6-dinvdroxynaphthalene, 2,7-
2dihvdroxynaphthalene,1,6-dihydroxynaphthal ne,1,4- 6
hydroxynaphthalene,44'-d1hydrox _phenyl,3,3'- dihydroxyhiphenyl,
3,4"-dihydrosgyibiphenyz, 4, 4% dikydsoxyBidonemylethey fand alk@orakoxging &
or halogen-substituted derivatives as well as ester forming 5derivatives =~
L&Hchas aeyMderivativethefddfl Amdngithé RB6VE HyaRdguinGhelagddi tives
4,4'-dihydroxybiphenyl are preferable in teims of the good reactivity
L BGARGIRS oA riZaABR PFodeR an C§8EY probaftieSof tHeFrestitihg & +°%~
LOP blend. 10Examples of monpmers which p%ide the gr(ﬂwatic (Japanese
L ERSOOKy TepeatitfyUnits dré aromaté ildfoxydmied suchas - b
-aminophenal, m-aminophenol,.4-aming-1-naphtl -aninodsn. [ _
F Fa%gogfﬁ%p %ﬁ&?ﬁ&%ﬁ%&ﬁ%\%&%g}bn%if& gn%éﬁ%l-?iglk?%g%?@ O
shalggen-substituted derivatives as well as ester forming derivatives such
as acvl derivatives thereof and amide forming derivatives such as N-acyl

derivatives thefeof.r.cp  comfa@mples of raepomers whichiproviderdtbe rature
aromatic diamino repeating units are aromatic diamines such as p-

sdiphemienediamingsmiphegylesediamine:1:5- diamsinosaphthaleneshe prior
1,8-diaminonaphthalene and alkyl-, alkoxy- or halogen-substituted

aderivatiesrasiwell ascamidel foemiag dervatives sychlas-Neacghiount of the
derivatives thereof. Examples. of monomers which provide the aromatic

lgsaniroeepscryCrepeatirsgp diies aredaroniatic gamdocarlydet ¢ acids- sgch  and
as p-aminobenzoic acid, m-aminobenzeic acid, 6- amino-2-naphthoic acid, .
tArrralkyF, sadkoxI6t halogBn-sGBstRGied derivatives aaafell d%estepsed  for

forming derivatives such as acvl derivatives, ester derivatives and acid
TRAHA 6 AFEREDE BRd SRS foinfify GEMRARRE SHchasN-abyI dFivanvey wWhere

thereof: . _Examples of monomers which gro{yide th;‘ff a£Q,rQatig Mposition
po&?/aﬁ:arboﬁ)%izrépe%ﬁng At gre%?&ro%ﬁ%lma ic’ ~F compositi

' licacidssuchas3-hydroxy:-2,7- 10 naphthalen ﬁiq hoxilic-acid 1
(gé-%%[(?r%%%‘sggpht%alicbg?id r--}éhydro>r<132/)1§opr%tha%g[L gg%, aﬁ %%T—, a Bxyf i,(IDFF o

halpaent sybstituted derivafiyes thergaf-as.well as ester Fomingy, . s not been

derivatives such as acyl derivatives, ester derivatives and acyi halide
thereof. ExamPles of monomers which provide the aliphatic a oxy
repeating units are aliphatic diols such as ethylene glycol, 1,4-butanediol,

AuearrAnediolTHAD asyiierivaNves thereof.In addition, the LCP having
an

An object of the present invention is to provide
a LCP composition>which can provide molded articles with
less blister formation.

Namely, the present invention provides a LCP
composition comprising: 100 parts by weight of a LCP and
equal to or more than 0.01 and less than 1 part by weight
of a low temperaﬁure softening incorganic glass filler whose

softening temperature 1s egqual tec or less than 550°C.
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aliphatic dioxy repeating unit can be obtained by reacting 20 polyesters
having the aliphatic dioxy repeating units such as polyethylene
terephthalate or polybutylena terephthalate with the above aromatic
oxycarboxylic acids, aromatic dicarboxylic acids, aromatic daols, aromatic
nydroxyamines, aromatic aminocarboxylic acids, aromatic diamines or
acyl 25derivatives, eater derivatives or acid halide thereof. The
LCP used for the present invention may have thioester bonding unless the
bonding does not imPair the object of the present invention. Examples of
BERbr6aTEs WPicH-proRidethicester beRdir ‘dre féitapto-aromanic
5carboxylic acid, aromatic dithiol and hydroxy-aromatic :iol. The proportion
of these addiiBnal Hidnome?s based b thetdEF ambtRt of MGoMess:  ©F

.which provide argmatic oxycarbotyl, aromatic di-carbonyl, aromatic dioxvi. .
ll%h?zﬁf&%iﬁ%ﬁ%%matﬁ?&% oS Rromatitid%y di-cafbonvi and exbibits

aliphatic dioxy repeating units is preferably not more than 10 @9&0% LEP by
an&rsg%%cfﬁé gb%&&%h@%&%rr%&%&% lﬁ:saéid* f%#?haésprtter}égﬁﬁ%venéoncare s

crihose gg@_@ﬂgi&lg iq[c_)@ggc &(}{qarbonvl repeating unit inclu_ding _
4-oxybenzoyi repeating unit and/or 156-oxy-2-naphthoyl repeating unit.
Examples of the-prefetred 446Bs somprisingr-oxvbenzovgad/ors can be
6-oxv-2-haphthoyl repeating units may include: 1) 4-hydroxybenzo

cozatidfadydroxy-Ramighthoicacich2Qeopotymar, 2p dantexybenzeicacid/stem
terephthalicac d/4,4'- dihydroxybiptenyi copolymer, 3) 4-hydroxybenzoic

u saicid/terephthagcacid/isdphtha ¢ noitlb4,id edihydroXybiphenyl copdigmér, the
254)4-hydroxybenzoic acid/terephthal cacidrsophthalro 9 acid/

s gk dibydroxyhishehgliarequitdhne copoly mer A4 -hydroggisenzeicno sphere
acid/terephthalic acid/hydroquinone copolymer, 6;

mvhydroe2 aaphtholicakidiate-anisitalie akifnidroguaicte ¢opeNfer,
7)4-hydroxybenzoicacid/6-hydroxy-2-naphthoic acid/terephthalic acid/4, 4
-dMydmmyb%ﬁ@Wﬁ%%ﬁol réepeating units 1in the LCP

are
aromatic oxycarbonyl, aromatic di-carbonyl, aromatic dioxy,
aromatic aminooxy, aromatic aminocarbonyl, aromatic diamino,
aromatic oxydicarbonyl and aliphatic dioxy repeating units.

The LCP composed of the above described repeating
units may include both of those give anisotropic melt phase
and those do not, depending on structural components of the
polymer and ratio and seguence distribution of the
components. The LCP used for the present invention 1is
limited to those exhibit anisotropic melt phase.

Examples of monomers which provide the aromatic
oxycarbonyl repeating units are p-hyvdroxybenzoic acid, n-
hydroxybenrzoic acid, o-hydroxybenzoic acid, 6é-hydroxy-2-
naphthoic acid, 5-hydroxy-2-naphtheic acid, 3-hydroxy-2-

naphthoic acid, 4'-hydroxybiphenyl-4-carbeoxylic acid, 3'-
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2)6-hydroxy-2-naphthoicacid/terephthalicacid/4,4'- dihydroxybiphenyl
copolymer, 109)4-hydroxybenzoicacid/6-hydroxy-2-naPhthoic
acid/terephthalic acid/hydroquanone copolymer, 10) 4-hydroxybenzoic
acid/2,6-naphthalene dicarboxylic acid/4,41-dihydroxyhiphenyi copolymer,
11) 4-hydroxybenzoic acid/tereohthalic. acid/2,6-naphthalene
15dicarboxvlic acid/hydroquinone copolymer, 12) 4-hydroxybenboic
acid/S1 6-naphthalene dicarboxvlic acid/hydroauinone cooly:net:, 13;
4-hydroxybenzoic acid/6-bydroxy-2-naphthoic acid/2,2- naphthalene

hydiearoxylie-a dihvdioquinens: capolymex ~2014) 4-hydraxybenzeic agidh v -3~
etephthalic acid/2, 6-naphthalene dicarboxylicacid/hydroatinone/4,41-dinyd

camtybiphenyl capolymet,d 5 Akwdroxyberaei¢-acisiiteren thedie - substituted
acid/4-aminophenol copolymer,

de251636-hydroxy=-Raraphthoicacididrephitnalteat df4- fammophendkrivatives
copolymer, 17 )4-hydroxybenzo cacid/6-nydroxy-2-naphthoic acid/te

S Uphtirdticeitl4 Eiindphe s copbiyhfer, d8Y 4smy/dioxybenzdicaciditehalide
ephthalic46/ 41_ dihydroxybiphenyi /4-amincphenol copolymer, 19)

ChERGGROxyber o aciddhtEre frRANIR: acikirétigie R YRrRIBEEGSolyRerd 262d 6~

hg@%%§§§gf§é§g&a>gdzt§fz%hf alicacid/4. 4 ddhydroxyhiphenyl/ethylene .

control of the properties and the melting point of the
resulting LCP.

Examples of monomers which provide the aromatic
di-carbonyl repeating units are aromatic dicarboxylic acids
such as terephthalic acid, isophthalic acid, 2,6-
naphthalenedicarboxylic acid, 1,6-naphthalenedicarboxylic
acid, 2, 7T-naphthalenedicarboxylic acid, 1,4-
naphthalenedicarboxylic acid, 4,4'-dicarboxybiphenyl, and
alkyl-, alkoxy or halogen-substituted derivatives thereof
as well as ester forming derivatives such as ester
derivatives, acid halide thereof. Among the above,
Terephthalic acid and 2, 6-naphthalenedicarboxylic acid are
preferable in terms of easier control of the mechanical
properties, heat resistance, melting point and molding
properties of the resulting LCP.

Examples of monomers which provide the aromatic
dioxry repeating units are aromatic diols such as
hydrogquincne, resorcin, 2,6-dihydroxynaphthalene, 2,7

dihydroxzynaphthalene, 1, é~dihydroxynaphthalene, 1,4~
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21- 'ydroxvbenzoicacid/6-nydroxy- - phthoio acid/terephthalic
- acid/ethylene glycol copolymer, and

22)4-hydroxybenzoicacid./6-hydroxv-2-naphthoic

acid/terephthalicacrd/4,4'-dihydroxybipl/ethylene glycol copolymer.

,5Among the above, copolymers of 1),.9) and 13) are especially preferable

in view of moidability and mechanical properties of the polymer.

The LC? of the instant invention may be a polymer blend combrising two

or more LCPs for the purpose of increasing ability of the polymer upon
dimplding ynaph tHEiemethod for preparidd thel LOPusetHien {tie present, 3' -

invention is not limited and any method known to the art can be employed.
dibgcexamplepbemientional polyéeridendationiimethotssan as molten 4,47~

acidodysis and 25slurry polymerization methods for preparing polymer to
didiye restebantyen dmide Bonding ardngiHevabove déderiied nighomet 0 gen-

components may be employed. The molten acidolysis method is
subreterabiyassed foF prefaringtfie LOF In tHi& kthod the riricihers areBiind

heated to give molten solution and then the solution is reacted to give the
Se LA bl et CFifk el e bt tHETathou” fisy bb CaRfed out LGS £he

vacuum to.facilitate remellipse of the volatile py-products such as acetic
pAgdUm 10,/agitale, P guig Oy R
= Ecl%lzg br watet. 10T eléﬁﬁﬁi poly?n%l%zatlo% r%ethoﬁ%géﬁg?%?elﬁze%qx}fhat ar

pBeRoMErs.are reagted ina heat-exchange fluid to give solid statg polymer .+, .

in the form of suspension in the heat exchange liquid medium. In either of
pdhemalten-acidelysisimethed ordhe - skiry pojymgrization.method, the £ +1¢
polymerizing monomer may be in the form of lower acyl derivative
reobtained dyragylat ngribe hydroxyl .group and/or amino group. The lower
acyl group may have preferably 2-5, more preferably 2-3 carbon atoms.
Aretylated Miarmmérssare hosbpreferably wsedROfprtheirgactiane aromatic
The lower acyl derivatives of the monomers may be those prepared
arpigforeldnd s atylatnothetmonomestindependentiy.or maybe ttoseuch as
produced in the reaction system by adding an acylating agent such as
P RtiE 2B aRRYdride™o Fe-RIOIPBATS S updiT prepafng thepbPholy S-amino-
In either of the molten acidblysis method or the slurry polyneriz4
L10 AR08 S ARt hy be Gsed i the réaciBhlf dadiég/droxybiphenyl,
2 E&ag}%j(es.‘qf the Et%taglé/sgs include (iroaIYff_tin compounds such as dialkyl
in oXide (ex. dibttyI i oxide) ana diarstin oxige titimiGm dishiggattves as
imony frioxide; ic fitapjum compounds such as alkoxy titaniunl . .
w%ﬁ%atgégan%%iu%%ﬁ%%ge; aﬁﬁéﬁlaetorvaeﬁ?aliﬁg%artﬁ Smeatgpéal of tvatives
riearhoxylic agld sugh;agpotassium acetale salls pf 1I0organis,  »:  y-acyl
acidk2504); Lewis acid (ex. BF3) and gaseous
derivatives thereof.

Examples of monomers which provide the aromatic
diamino repeating units are aromatic diamines such as p-
phenylenediamine, m—phenylenediamine, 1,5~
diaminonaphthalene, 1l,8-diaminonaphthalene and alkyl-,
alkoxy- or halogen-substituted derivatives as well as amide
forming derivatives such as N-acyl derivatives thereof.

Examples of monomers which provide the aromatic

aminocarbonyl repeating units are arcmatic aminocarboxylic
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acid catalysts such as halogenated hydrogen (ex_ HC1). When a

catalyst is used, the amount of the catalyst added to the reaction based on

the total amount of the monomers may preferably be 10-1000 ppm, and

more 15preferably 20-200 pbm. The LOP may be obtained from

the po lymerizing reaction vessel in mo;ten state and then, processed to

give pellets, flakes or powders. The LOP in the form of pellet, flake or

powder 20 may be, if desired, heated in substantially solid state under

vacuum or an inert gas, such as nitrogen or helium, atmosphere. The
ademperature ofdhe heat;treatmentmay Hei260-3606: mete-preterablycid, 6-

280-320C. The ZCP .used in the invention is preferably has a
ar2besystatline meling teraperaturedfim )defekmined by 1 differential halogen-

scanning calorimeter of 280-360C. Method for determining the crystalline
subelting terageratdrer Ehexdifferential scanning talorinsster(DSC)eExXstaf orming

6000 (Seiko Instruments Inc., Chiba, Japan) or the same type of DSC
defelicetis Ueed Thell G safmple B Brarhined is REARE frsm remives and

temperature atrate of 20C/minute and the endothe tic peak A) is recorded.
aHerduttet dRe SAMPRAS kaPtht AlteMpersire Stiscee higher e TmPch 28

for 10 minutes. The sam ﬁ is theg cooled 10 to room temperature at the
Nr&eYt 28R Ard iS hehfcd again at the rate of 20"0/minute.

Endothermi%(g%%%g%nd inghg\eéi%%lré%%%is‘é%%g ed as %Eyééalliél‘?em‘%lﬂ%%atic

Oz
temperature (rm Eésamp e composition of the Instant

ol f&ﬁ&%ﬁ%k@grepa@éﬂp@%mging tg,fhe LOP a low temperature, 5 v omatic
soOft

ening inorganic glass filler whose softening texuperature is equal to or

alessthan $90¢. aThe low tempeyatdre softenigg inorganic, glassxy-2, 7-
filler used in the present invention has a softening 20temperature of equal

nigerless thande0GHyeferablybequs) ta onleas than 80Gthalic Theid, 5-
lower limit of the softening temperature of the inorganic glass is not limited

hand is<preferablyrmaarectharcthe, crystafline melting tempeeatyre (Tm) ofthegen~
LOP in 23the composition and more preferable, 30C or more higher 14

stiiantthé crystallhenneiting wempdtarireof as well as ester forming

derivatives such as acyl derivatives, ester derivatives and

acyl halide thereof.

Examples of monomers which provide the aliphatic
dioxy repeating units are aliphatic diols such as ethylene
glycol, 1, 4-butanediol, 1, 6-hexanediol, and acyl
derivatives thereof. In addition, the LCP having an
aliphatic dioxy repeating unit can be obtained by reacting
polyesters having the aliphatic dioxy repeating units such
as polyethylene terephthalate or polybutyvlene terephthalate
with the above aromatic oxycarboxylic acids, aromatic
dicarboxylic acids, aromatic diols, aromatic hydroxyamines,
aromatic aminocarboxylic acids, aromatic diamines or acyl

derivatives, ester derivatives or acid halide thereof.
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The softening temperatures of the inoraa can be measured with a

differential thermal analyzer (DTAA. The endothermic and exothermic

peaks are detected successively from the lower peaks.Among the

exothermic peak, the 1st endothermic peak and the 2nd endothermic

peak, the softening point is the tempegature measured as the 2nd
endothermic peak. Examples of the low temperature softening 10

inorganic glasses may be a glass comprising one of more components
selected from the group consisting of B40O3f 1)05/ ZnO, Pb0, Al203, Na20,
-Li20, K20, ©14,01-SP211688, SFey; Tabel4yo: St0,[ShRO8e L EalMnGave
V203, rare earth-oxide, and rare earth-fluor de. 15Among the low _

th{erapdraturé softdiig iHBroRRfc giikted RGN 3oV Meadiffegir the

glasses are more preferableview of Restriction of Hazardous Substances

objiehe ERTand e lik& ARy the 1858 freerow tempararasoftening°Romer ™
inorganic glasses, the glasses 20 comprising P205 and ZnO . fic

Wbﬁ@f'eraﬁlg/%u"é%%?n vié\}vq'&efﬁ% esﬁppr}g)éfsl,gc)addl Blciterafgremat%enr}oﬁ%gt?esﬁt?r%a -

cabBDLOMROSIOn o, ool 2RADRLINEIgW tepperalye SMAlAGmat i c
morga\T/nc glass filler used in the present invention is not 25specifically

+limited. Ingrder fpdhe molded article pade 15.0f the LOP campasition dfaseq
the present invention exhibit suppressed blister totination, the filler should

orbe wnformby-dispersesin thegnoldgskarticle anditherafore rpewder fillersmatic
are preferable. 5The inorganic glass filler used in the present invention

oxay prefarably he erpowider dille-having g median disgmeted 0b@.1,5.80gmatic
and more preferably, 1-100pm. The diameter or Da icle size of the

annerganic, glassdilerinahisispedificatiorr anthetaims refers thediametsryl and
10determined by laser diffraction particle size distribution meter. .

= Mehambantiefahe [ove Rampamturasofiening iRdrganicadlass fifdy dgaeq than
to 100 parts by weight of the LOP composition is equal to or more than

1®.0Pand tess than 51 part by weight and preferably, equal to or more than
0.01 and equal to or less than 0.9 part by weight. Whén theDamount of%he -
low temperatti o ftbhifig iroFganic ghassAfier &hefe then 3 piiehy “°F the
weight, the viscosity of the resulting LOP composition at molding may.he, .,

Prfegrebset 36 e LoP Compssition oFIRe Pradent Tvention compramg "

régee&@f %g%&bfek%%m@s&q&gre4&%m@9§qa%g@§§ filler may beana/or
p epare(ri1 y any known procedures conventionally employed for mixing a

glesin agd&@@gﬁ@gprg@g%gm@oqm@ts are as follows:
251¥Dispersmg a low temperature s 16

Examples of the preferred LCPs comprising 4-

oxybenzoyl and/or 6-oxy-2-naphthoyl repeating units may

include:

1) 4-hydroxybenzoic acid/é~hydroxy-2-naphthoic acid
copolymer,

2) 4-hydroxybenzoic acid/terephthalic acid/4,4'~

dihydroxybiphenyl copolymer,
3) 4d-hydroxybenzoic acid/terephthalic acid/isophthalic
acid/4,4'~-dihydroxybiphenyl copolymer,

4) 4~-hydroxybenzoic acid/terephthalic acid/isophthalic
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inorganic glass filler in a LOP by means on melt kneading or similar
procedure. In this embodiment, one or more fillers other than a low
temperature softening inorganic glass filler and/or one or more additives
may be Prelim narily dispersed in the LCP or may be dispersed in the
LOP simultaneously with the low temperature softening inorganic glass
filler; 2) Mixing solid LOP in the form of pellet, flake, or
powder, and a low temperature softening inorganic glass 10filler so that
the low temperature softening inorganic glass filler is attached to the

a8urigee afthg 50 £Q£yga£ﬂ§§g@99g&%@q[§§n% id LQE (-mgxng%,
prepared from a LOP composition comprising the LOP and one or more

sfillers;—n yathes thama daw temperatyire. softening inprganic-9iass Jafiller, s rop e
and/or one or more additives dispersed therein; and 3) Mixing a

ceglsl @R €pomposition which comprises LOP and a low temperature
softening inorganic glass filler dispersed in the LOP obtained by melt

ekneading or the ttke;canolthe sameordditferent lowmperatyre softentag20nz11c
inorganic gla filler so that the latter low temperature softening inorganic

afilfedt IS sfaceditodhe sarfacd pinthe,solid LOP composition. In this
embodiment, the solid LOP composition may further comprise one or

Tmore fillers 17RC6MEEHRARZ03C The low tefisdf&ture daftening ~—naphthoic
inprganic glass filler may be djspersed in the LCP composition by means

a&ﬁ?@%ﬁm@w FoF é&%i ple, BARBYURFAIER LRTeaiet, sidgleorer
twin screw extruder and the Jike may be employed for melt kneading the

8 ByE Zn %JCL SThe et khBEARG ThAF beTondAckEd/ 474" -

'horganlc giasS fiterantie

t Eﬁrregg—;:; rom ar the crystalline melting tempe-a re(Tm) of the
d%(%% toTm fj)lrtl O?&IL% The#gv%lt m%g‘ature softening inorganic glass filler
ay be mix ' ' r solid LOP )sit4an by means o :
9Igwny known r%%fwhgﬁgé%ﬁg%r%ggﬁhe solid LSégn? &é)esjfg/r%nrgt}é el et,nf?a&é?hmc
pAwderrdpe ke and ﬂ&%wmatyi%éﬂ@e@e%&%@@@ glass filler
may be mixed uniformly with a tumbler mixer or the like. The mixing may
lise condutted abapy temperatureatbed.OF dogspet meltand typicallyr8bxy1ic
around the room temperature. The LOP composition of the present
anventiorérhay firthisr covtiprisecanyadditiprl fitkerrselected from fibrous,
20 lamellar and powder fillers in addition to the low temperature softening
lihdrganferglassiiaisrthe retted Aeshanicaherd surfaceigtopediesafthealene
melded articles made of the LOP composition. Examples. of
HheFBrousfifkrs Afaldndde grssSHBer @llipEmshape glass fiber,
%coonig@g$ %Ias fiber, 18 silica-alumina fiber, alumina fiber, carbon _
| & Yh5tadsian titaRateHier CatAmRiUMborRe fibétiarrIboxylic

er, arami
a\ggl!i@s}l 't_go i ig the s (icification and_ claims of th_e inst_ant
app |ca(§|[§n, "glasé1 %8er"?8%%rs {6 those having substantially circular cross

wsection- igjiasecphian glass herceferajo ose bayingsupstentially. o, ¢
ipse cross section, and "cocoon-shape glass fi er fefers to t 0s€ having " ~’
raprossseeten Hitbeshape made of wogverlagping,1Q cirdes Infhe
definition of "class fiber", "ellipse-shape glass fiber" and "cocoon shape
lglasd fiberithe yerem beircte” 0r 'allipse’ defars N0t enly geometdcalnrnalens
defined shapes hut also the shapes such as square and rectangle having
Fobpdee xufners that are recbgniizedascirctarl3ellipseawhen observedhern vl
under microscope or the like. The diameter of the fibrous filler
iit/{e invent on is not specifically limited unless it does not impair the

] ject gtathls1 Ipresent invention and the avenge diameter may preferably

b8 0.£-508m" T tHe GRSt the P6°r688 sedifdirdtihe fibrodd filtermé mophenc

ircle, the "diameter" represents the longest distance between two points
C;ét%)ée%}ﬁﬁéréross section of the filler. Examples of the
1I@|;nelIar%rlq%{ig%\gg,ejzﬂ_l@é%wg%gude tglgi%ﬁa Jgra%r_]clﬁafglmum acid/d-

d ea s,el§)

carbonate, 25dolomiite, clay, glass flake, glass arium siiffate,
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anium oxide and diatomite. According to the present invention, the
glass fillers being incorporated as additional fillers in the LOP composition
of the present invention are those having softening temperatures of more
than 600C. Some glasses have too high softening temperature to
measure the softening temperature by.the above described procedure.
The additional fillers do not involve glass filler having softening
temperature of equal to or less than 550C. 10 The total amount of the
additional fillers in the LOP composition of the present invention may be
2amk 208 maKs byweightmereferably 1-150 parts by weight and most
preferably i-O0 parts by weight per 100 parts by weight of the LOP. 15In
1 view of good rmechanicabproperty of the resulting/LfOR compusitibrpffd tholc
additional fillers are preferably one or more of fibrous fillers selected from
adhe greupporidistingcofaglasy ibermalipssishape §lags HBBET /
cocoon-shape glass fiber, silica-alumina fiber alumina fiber, carbon fiber, =
1 taramid fiber,sotagsimititan ate fibef Gt Borate fiber and 214/ 4/ 4"~
wollastoritte. Among_them, one or more fibrous fillers selected from glass
diiber hpdelsiipRgiads S ROSETESHage HIads Tifér are preferably
used. 25In additjon to the fibrous fillers, the LOP. 20 comppositiq
L eTer R EOTERER TGl o Jonder M Sk o8 T oy I itpoda Yoo
Cgf sy regsing warpage of the molded article made of the LOP
Composition. The LOP composition of the present invention may
o fyrther comprise gnesor more additives.thay aue-copventionally usedfor /4, 41—
resin compositions, unless they are not impair the object of the invention.
aFRvexanple; pralding Jubricant suchyas higher aliphafigeacid, higher
aliphatic ester, higher aliphatic amide, higher aliphatic 10 acid metal salt,
2 polysiloxane angkfluerecarbangesin; colorant sucly as dyes and-pigmeptsthoic
antioxidant; .thermal stabilizer; IN absorbent; antistatic agent; and surface
aattiveragentmaehe admixed), dttetern Ehigher-aliphatict Used hereimd
refers to those having O10-C25 aliphatic moiety. 15 Molding lubricants
28uch as highér hliphratic yévid 2uiglver aliphaticestey, highstaiphatic asihthoic
metal salt or fluorocarbon-type surfactant may be added to the pellets of
2thied/OP eeRifoaRibhDefore susfcting the peRdrsds e/ mBIiiAg procdsey Lene
so that the agent adhere to the outer 20surface of the pellet.
ISRt t&BRCIW Rhperature softening inorganir glass fillers, the

additional fillers and the additives mr%y alsg be added_ to.the LOP nd 13 are
compositionéﬁﬁ)ﬁ%lttkkheea r?gvfh’e IXEUT %ﬁﬁfa%e% ihg machine =™’

such as 25Banbury. mixer kng&dqfri I glefs re ruder, Wi Serew ?:111' 1
eésﬁsu%lé?%or the i ee%a?ty’laa.L tc%r%peratur’e%o froom%?(\)yﬁé(déthg%%gﬁine mgltiné s

ptgg%pg{%t%es () %Emgégﬁer__ Thus prepare_d LOP _
composition of the present invention may be molded using a conventional
meLhod suchras injectionmelging. compressior;gotding, @Xrsien = polymer
molding and blow folding into molded article, film, sheet or nonwoven
fabre compifheimaoldedvarticles made of thee EOP cempostiion gfithpose of
present invention causes substantially less blister 10 -1-off:dation upon, for
iexaniple ireflowlsoldebing, idnd therdéfbre, aee vseful foranamafacturitg
surface mount type electronic components including switches, relays,
connec ers, cbpBler8efs1¢dilst tansy Eair¥a itbd(1es, ahtdhna 8fd chipr the
antenna switch, especially, the compgonents 15to be mounted using lead
H@%&er%%ﬁ%tér%ncreﬁed%%iﬁé?‘fe‘?ﬁﬁerétﬂijes?féﬁ(mﬁﬁ@ ] ¥pown to
he present inventi\?\r;l IS furthelr desgribed ir}re;erencg totgrhe followirlg fional
mPIES. The Wllowing 208RaMPfes ‘are inteRded 6 filistrate the™™ ="

e

5@%?@89&%@§§€1on ~metheods such as molten acidolysis and

slurry polymerization methods for preparing polymer to give
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not to be construed to limit the scope of the invention. In the examples
and comparat ve examples, following materials were used. LCPs LCP1:
UENC LCP2100 (Ueno Fine Chemicals Industry, 22 Osaka, Japan.), a
copolymer of 4-hydroxy benzoic acid/6- hydroxy-2-naphthoic
acid/terephthalic acid/hydroquinone( Cyystalline melting temperature (Tm):
330C LCP2: UENO LOPEOOQO (Ueno Fine Chemicals Industry, Ltd.,
Osaka, Japan,copolymer of 4-hydroxv benzoic acid/6-
hydroxv-2-naphthoicacid/2,6-naphthalenedicarboxvl c acid/te ephthalic
e svid/hydmogdimonezBrystallinedncitingitenaperature thiin) : 320@4dnortanicr ibed
Glass Fillers 0-L1: low temperature softening inorganic glass ZP150
MQASHRITFIBErGRBeIEs., R, Fokyendpaid dpowder filler of F?0¢ZnO
lead free inorganic glass, softening point (measured by the
above-describéd Protediire 296€ . mekfanthameter 13{3wh thewaery used
15GL2: low temperature soﬁenin%inor anic glass ZP450 (Asahi Fiber

" Clads" @82 Lid! S Toky, Japan), powdertiigr “ethod,  the monomers are

P20E-ZnOleadfreeingrganicglass,softening point (measured by the, . . .
h%%%)?/g-dé'gcrigé&?%ro%g%uree?238(?}1%%8%n m%e%r?%.?ﬁ%?ﬂf@ﬁ?:“on 8

.~ i I fi F2QF- itt | Co., Lid., Fukushim pary, .
brous Ty of 60-Ca0: A(LIO-E20% gtgants gos, Sofaring bomt . =2

mdReaRured a6Coring {0, #5iR2103:1+ 240G slength; 20pmy, diameter: JOAM 5+ o
23 Additional Fillers Fibrous fillers GPI: glass fiber CS 3J-454S (Nitto

r&80sekliCee Lk, Enleisbbmas; Japam)y glass diber with€ieulascrosstic acid
section , average diameter: 10am. GF2: glass fiber CSG 3PA-8315 (Nitto

oDosgekieCo., Ltd., Fukushima japan), glass fiber with ellipse-s ape cross
section, average major axis diameter: 28gm, major/ nor axis ratio: 4.
10Lamellar. Bnel/ct RowderditlésrFald 120584 (refilfalc ndustiat €oterized

_Ltd.Osaka,

in that monomers are reacted in a heat-exchange fluid to

give solid state polymer in the form of suspension in the

heat-exchange liguid mediumn.

In either of the molten acidolysis method or the
slurry polymerization method, the polymerizing monomer may
be in the form of lower acyl derivative obtained by
acylating the hydroxyl group and/or amino group. The lower
acyl group may have preferably 2-5, more preferably Z-3
carbon atoms. Acetylated monomers are most preferably used
for the reaction.

The lower acyl derivatives ¢f the monomers may be
those prepared beforehand by acylating the monomers
independently or may be those produced in the reaction

system by adding an acylating agent such as acetic

anhydride to the monomers upon preparing the LCP.
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Japan, median diameter: 19.8n. Talc 2: 8.11K-A (Fuji Talc industrial Co.,
Ltd-, Osaka, median diameter: 24.0pm. 15EXAMPLES 1-4 and
COMPARATIVE EXAMPLES 1-3 LOP compositions were
prepared by melt kneading 100 parts by weight of LCP1 and the inorganic
fillers and additional fillers shown in Table 2 with twin screw extruder
(TEX-30d, The Japan Steel Works, LTD. Tokyo, 20Japan). The resulting
compositions were pelletized. Thus obtained pellet.s of the LOP
composition were subjected to injection molding under the condition
shown in Table J;to.give test sifips.,1akle 1 condiionsfor molding test
strips molding machine LB-b00(Nissel Plastic Industrial Co.,Ltd..,
=1Nagang Japan).cylinderiemperatyre 350:350:350:325:305(c) malda in
temperature 70(C) injection speed 35 mm/sec pressure 500g/cm- i
refotiontime £ desired.

t
[
D

ct

he

Examples of the catalysts include organic tin
compounds such as dialkyl tin oxide (ex. dibutyl tin oxlde)
and diaryl tin oxide; titanium dioxide; antimony trioxide;
organic titanium compounds such as alkoxy titanium silicate
and titanium alkoxide; alkaline or alkaline earth metal

salt of carboxylic acid such as potassium acetate; salts

O
)

inorganic acid (ex. K;S0); Lewis acid (ex. BFs3) and gaseous
acid catalysts such as halogenated hydrogen (ex. HCl).

When a catalyst i1s used, the amount of the
catalyst added to the resaction based on the totzal amount of
the monomers may preferably be 10-1000 ppm, and more
preferably 20-200 ppm.

The LCP may be oblained from the polymerizing
reaction vessel in molten state and then, processed to give
pellets, flakes or powders.

The LCP in the form of pellet, flake or powder
may be, if desired, heated in substantially solid state
under vacuum or an inert gas, such as nitrogen or helium,
atmosphere. The temperature of the heat treatment may be
260-350°C, more preferably 280~-320°C.

The LCP used in the invention is preferably has a

crystalline melting temperature (Tm) determined by
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5sec cooling time B Sec screw speed 150 rpm screw back pressure
"cm test strip size 12.7mm xG. mm x 127mm Table 2 Fillers ine LCP
composition inorganic glass filler additional fillers

13

differential scanning calorimeter of 280-360°C.

Method for determining the crystalline melting temperature

The differential scanning calorimeter (DSC)
Exstar 6000 (Seiko Instruments Inc., Chiba, Japan) or the
same type of DS3SC device is used. The LCP sample to be

examined 1s heated from room temperature at a rate of
20°C/minute and the endothermic peak (Tml) 1s recorded.
Thereafter, the sample 1s kept at a temperature 20-50°C
higher than Tml for 10 minutes. The sample is then cooled
to room temperature at the rate of 20°C/minute and is
heated again at the rate of 20°C7minute~ Endothermic peak
found in the final step is recorded as crystalline melting
temperature {(Tm) of the sample LCP.

The LCP composition of the instant invention 1is
prepared by admixing to the LCP a low temperature softening
inorganic glass filller whose softening temperature is equal
to or less than 550°C.

The low temperature softening inorganic glass
filler used in the present invention has a softening
temperature of equal to or less than 550°C, preferably,
equal to or less than 500°C.

The lower limit of the softening temperature of
the inorganié glass 1s not limited and is preferably more
than the crystalline melting temperature (Tm) of the LCP in

the composition and more preferable, 30°C or more higher
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fibrous filler lamellar/ powder filler pun amount* mou Ex.1 CLI 0.1- - 16,7
----150 Ex.2 GL1 0.1 GF1 Talc1 Ex.3GL10.2
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than the crystalline melting temperature.

The softening temperatures of the inorganic glass
can be measured with a differential thermal analyzer (DTA).
The  endothermic and exothermic  peaks are detected
successively from the lower ©peaks. Among the 1st
exothermic peak, the 1st endothermic peak and the 2nd
endothermic peak, the softening point is the temperature
measured as the 2nd endothermic peak.

Examples of the low | temperature softening
inorganic glasses may be a glass comprising one oI more
components selected from the group consisting of B:O0s, P:0s,
Zn0, PbO, Al:0s, Na,0, Li,0, K0, Cuz0, S$i0;, S30s, SnG, CasC,
MgO, Sr0O, Sby0z, Zr0,, BalO, MnO, V.03, rare earth-oxide, and
rare earth-fluoride.

Among the low temperature softening inorganic
glasses obtained as above, lead free glasses are more
preferable in wview of Restriction of Hazardous Substances
in the EU and the like. Among the lead free low
temperature softening inorganic glasses, the glasses
comprising P;0s and Zn0 are preferably used in view of the
suppressed blister formation of the resulting  LCP
composition.

The shape of the low temperature softening
inorganic glass filler used in the present invention is not

specifically limited. 1In oxder to the molded article made
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of the ILCP composition of the present invention exhibit
suppressed Dblister formation, the filler should be
uniformly dispersed in the molded article and therefore,
powder fillers are preferable.

The inorganic glass filler used in the present
invention may preferably be a powder filler having a median
diameter of 0.1-500um and more preferably, 1-100um. The
diameter or particle size of the inorganic glass filler in
this specillication and claims refers the diameter
determined by laser diffraction particle size distribution

meter.

The amount of the low temperature softening
inorganic glass filler added to 100 parts by weight of the
LCP composition 1s equal to or more than 0.01 and less than
1 part by weight and preferably, equal to or more than 0.01
and equal to or less than 0.9 part by weight. When the
amount of the low témperature softening inorganic glass
filler is more than 1 part by weight, the viscosity of the
resulting LCP composition at molding may be decreased.

The LCP composition of the present invention
comprising the LCP and the low temperature soitening
inorganic glass filler may be prepared by any known
procedures conventionally emploved for mixing a resin and a
filler. The preferred embodiments are as follows:

1) Dispersing a low temperature softening
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Com.Ex.3 GL2 3 GF1 33 - - parts by weight per 100 parts by weight of
LCP1 LOP composition of comparative example 3 could 5 not be
pelletized because the viscosity of the molten composition was too low to
form pellets and therefore, the test strip for the evaluation could not
prepared. Accordingly, the evaluation qf blister formation regardina
comparative example 3 was not condu%:?ed. ICEvaluation of blister
formation The test strips were heated in a Geer type oven at the
temperature shown in Table 3 for 10 minutes and then 25 left to cool.The

; Dlisters formed.ansthe suiface ofthe test strigg were, visually apservedandiing
the humber of cdt blisters on the surface of each test strip was counted.

od hestast was cpnducienueing 101est skips fongash Ledhscompesitiens. more

Results are shown in Table 3. Table 3 temp. number of blisters observed
fonlthe surfacexx 3WEN0 @ low temperature softening inorganic
glass filler and/or one or wmore additives may be
preliminarily dispersed in the LCP or may be dispersed in
the LCP simultaneously with the low temperature softening
incrganic glass filler;

2) Mixing solid LCP in the form of pellet, flake,
or powder, and a low Cemperature softening inorganic glass
filler so that the low temperature softening inorganic
glass filler 1s attached to the surface of the solid LCP,.

In this embodiment, the solid LCP may be prepared from a

LCP composition comprising the LCP and one or more fillers

other than a low temperature softening inorganic glass

filler and/or one or more additives dispersed therein; and

3) Mixing a solid LCP composition which comprises
LCP and a low temperature softening inorganic glasg filler
dispersed in the LCP obtained by melt kneading or the like,
and the same or different low temperature‘ softening
inorganic glass filler so that the latter low temperature
scftening inorganic filler is attached to the surface of
the solid LCP composition. In this embodiment, the solid
LCP composition may further comprise one or more fillers
other than a Jlow temperature softening inorganic glass

filler and/or one or more additives dispersed in the
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composition.

The low temperature softening inorganic glass
filler may be dispersed in the LCP composition by means of
any known method. For example, RBanbury mixer, kneader,
single or twin screw extruder and the like may be emploved
for melt kneading the inorganic glass filler and the LCP.
The melt kneading may be conducted at a temperature from
around the crystalline melting temperature (Tm) of the LCP
to Tm + 30°C.

The low temperature softening inorganic glass
filler may be mixed with the solid LCP or solid LCP
composition by means of any known method. For example, the
solid LCP in the form of pellet, flake, powder or the like
and the low temperature softening inorganic glass filler
may be mixed uniformly with a tumbler mixer or the like.
The mixing may be conducted at any temperature the LCP does
not melt and typically, at around the room temperature.

The LCP composition of the bPresent invention may
further comprise an additional filler selected from fibrous,
lamellar and powder fillers in addition to the low
temperature softening inorganic glass filler for the better
mechanical or surface properties of the molded articles
made of the LCP composition.

Examples‘of the fibrous fillers may include glass

fiber, ellipse-shape glass fiber, cococn-shape glass fiber,
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silica~alumina fiber, alumina fiber, carbon fiber, aramid
fiber, potassium titanate fiber, aluminum borate fiber and
wollastonite.

In the specification and claims of Cthe instant
application, "glass fiber™ refers to those having
substantially circular cross section, "ellipse-shape glass
fiber" refers to those haﬁing substantially ellipse cross
section, and "cocoon-shape glass fiber" refers to those
having a cross section in the shape made of two overlapping
circles. In the definition of "glass fiber"™, "ellipse-
shape glass fiber"” and "cocoon shape glass fiber'"™, the term
"circle™ or "ellipse" refers not only geometrically defined
shapes but also the shapes such as square and rectangle
having rounded corners that are recognized as circle or
ellipse when observed under microscope or the like.

The diameter of the fibrous filler used in the
invention is not specifically limited unless it does not
impair the object of the present invention and the average
diameter may preferably be 0.1-50um. In the case of the
cross section of the fibrous filler is not circle, the
"diameter” represents the longest distance between two
points around the cross section of the filler.

Examples of the lamellar and/or powder fillers
may include talc, mica, graphite, calcium carbonate,

dolomite, clay, glass flake, glass beads, barium sulfate,
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X Com.Ex.2300C100-1-0ILOfncpl'-1x0l001x011xx2x
----1-- XIx Ex.2 Ex.3

1s

titanium oxide and diatomite.

According to the present invention, the glass
fillers being incorporated as additional fillers in the LCP
compesition of the present invention are those having
softening temperatures of more than 600°C. Some glasses
have too high softening temperature to measure the
softening temperature by the above described procedure.
The additional fillers do not involve glass filler having a
softening temperature of equal to or less than 550°C.

The total amount of the additiocnal fillers in the
LCP composition of the present invention may be 1-200 parts
by weight, preferably 1-150 parts by weight and most
preferably 1-100 parts by weight per 100 parts by weight of
the LCP.

In wview of good mechanical property of the
resulting LCP composition, the additional fillers are
preferably one or more of fibrous fillers selected from the
group consisting of glass fiber, ellipse-shape glass fiber,
cocoon~shape glass fiber, silica-alumina fiber, alumina
fiber, carbon fiber, aramid fiber, potassium titanate fiber,
aluminum borate fiber and wollastonite. Among them, one or
more fibrous fillers selected from glass fiber, ellipse-
shape glass fiber, cocoon-shape glass fiber are preferably

used.

In addition to the fibrous fillers, the LCP
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composition preferably comprise lamellar or powder fillers
such as talc for the purpose of suppressing warpage of the‘
molded article made of the LCP composition.

The LCP composition of the present invention may
further comprise one or  more additives that are
conventionally used for resin compositions, unless they are
not impair the object of the invention. For example,
molding lubricant such as higher aliphatic acid, higher
aliphatic ester, higher aliphatic amide, higher aliphatic
acid metal salt, polysiloxane and flucrocarbon resin;
colorant such as dyes and pigments; antioxidant;  thermal
stabilizer; UV absorbent; antistatic agent; and surfacé
active agent may be admixed. The term "higher aliphatic”
used herein refers to those having Cl0-C2Z5 aliphatic molety.

Molding lubricants such as higher aliphatic acid,
higher aliphatic ester, higher aliphatic acid metal salt or
fluorocarbon-type surfactant may be added to the pellets of
the LCP composition before subjecting the pellets to the
molding process, 50 that tThe agent adhere to the outer
surface of the pellet.

Similar to the low temperature softening
inorganic glass fillers, the additional fillers and the
additives may also be added to the LCP composition and melt
kneading the mixture using a kneading machine such as

Banbury mixer, kneader, single screw extruder, twin screw
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00000i:1Com.Ex. 2310Cx1xxxx X x X:more than 4 blisters
were observed on the suLface of the test strip According to the
result shown in Table 3, by admixing a small amount of a low temperature
softening inorganic glass filler into a LCP, the resulting LCP composition
can be heat treated with substantially | %s blister formation. EXAMPLES
5-7 and COMPARATIVE EXAMPLES 4-

extruder or the like at a temperature of from around the
crystalline melting temperature (Tm) to Tm+30°C.

Thus prepared LCP compoéition of the present
invention may be molded using a conventional method such as
injection molding, compression molding, extrusion molding
and blow molding into molded article, film, sheet or

nonwoven fabric.

The molded articles made of the LCP composition

e~

of the present invention causes substantially less blister

formation upon, for example, reflow soldering, and
therefore, are useful for manufacturing surface mount type
electronic components including switches, relays,
connecters, condensers, coils, Trans, camera modules,
antenna and chip antenna switch, especially, the components

to be mounted using lead free solders which are treated at

higher temperatures.

[EXAMPLES]

The present invention is further described in
reference to the following Examples. The following
examples are intended to illustrate the invention and are
not to be construed to limit the scope of the invention.

In the examples and comparative examples, following
materials were used.

LCPs

LCPl: UENO LCP2100 (Ueno Fine Chemicals Industry, Ltd.
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aLCP compositions were prepared by kneading 100 parts by weight of

LCP2 and the inorganic fillers and additional fillers shown in Table 4 with

twin screw extruder (TEX-30a, The Japan Steel Works, LTD. Tokyo,

Japan) and the resulting compositions were pelletized. 26 Test

strips for evaluation of blister formation were made of thus obtained

pellets of the LOP composition in the same manner as above. The blister

formation was evaluated in the same manner as above. Results are

shown in Table 5. Table 4 Fillers in the LOP composi organic glass filler;

fibrous 1 additional fillers fillerliamellarpowder filler amount ;
Osgiguntrdriowiht - -- 2- -corelymerpxy@FExy-hydroxy. keRp2aip 055714/ 6-

hydroxy-2-naphthoic acid/terephthalic acid/hydroguinone.
Crystalline melting temperature (Tm): 330°C

LCPZ: UENO LCP600O0U (Ueno Fine Chemicals Industry, Ltd.,
Osaka, Japan), a copolymer of 4-hydroxy benzoic acid/é-
hydroxy-2-naphthoic acid/2, é-naphthalenedicarboxylic
acid/terephthalic acid/hydroquincne. Crystalline melting

temperature (Tm): 320°C

Inorganic Glass Fillers

GL1: low temperature softening inorganic glass ZP150 (Asahi
Fiber Glass Co., Ltd., Tokyo, Japan), powder filler of
P;0:-72n0  lead free inorganic glass, softening point
(measured by the above-described procedure): 496°C, médian
diameter: 3.3um (powder)

GLZ2: low temperature softening inorganic glass ZP450 (Asahi
Fiber Glass Co., Ltd., Tokyo, Japan), powder filler of
P,05—-2Zn0 lead free inorganic glass, softening
point {(measured by the above-described procedure) : 398°C,
median diameter: 2.7um.

GL3: milled glass fiber PF 20E-001 (Nitto Boseki Co., Ltd.,
Fukushima, Japan), fibrous £filler of 810,-Ca0-Al,05~B,0;
inorganic glass, softening point measured according to JIS

R3103~1: 840°C, length: 20um, diameter: 10pm
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Additional Fillers

Fibrous fillers

GFl: glass fiber CS 3J-4545 (Nitto Roseki Co., Ltd.,

Fukushima, Japan), glass fiber with circular cross section ,

average diameter: 10um.
GF2: glass fiber C8G 3PA-8315 (Nitto Boseki Co., Ltd.,

Fukushima, Japan), glass fiber with ellipse~shape cross

section, average major axis diameter: 28um, major/minor

axis ratio: 4.

Lamellar and/or Powder fillers

Talc 1: DE-34 (Fuji Talc Industrial <Co., Ltd., Osaka,
Japan), median diameter: 19.8um.
Talc 2: HK-A (Fuji Talc Industrial Co., Ltd

., Osaka, Japan),

medlian diameter: 24.0um.

EXAMPLES 1-4 and COMPARATIVE EXAMPLES 1-3

LCP compositions were prepared by melt kneading
100 parts by weight of LCPL and the inorganic fillers and
additional fillers shown in Table 2 with twin screw
extruder (TEX-30a, The Japan Steel Works, LTD. Tokyo,
Japan) . The resulting compositions were pelletized.

Thus obtained pellets of the LCP composition were
subjected to injéction molding under the condition shown in

Table 1 to give test strips.
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- Com.Ex.6

16.7 Talc 2

parts by weight per 100

parts by weight of

1=2 Table 5 temp. number of blisters observed on the surface Ex..:-.I'

290C0000 00

Table 1

conditions for molding test strips

molding machine UE-1000 (Nissei Plastic Industrial
Co., Ltd., Nagano, Japan)

cylinder temperature | 350~350-350-325-305 (°C)

mold temperature 70 (°CH

injection speed 35 mm/sec

pressure 500 kg/cm?

injection time 5 sec

cooling time 8 sec

screw speed 150 rpm

screw back pressure |5 kg/cm?

test strip slze 12.7mm x 0.8mm x 127mm

Table 2
Fillers in the LCP composition
inorganic glass additional fillers
filler
fibrous filler lamellaxr/ powder
filler
amount* amount® amount”*
Ex. 1 GL1 0.15 - - — —
Lx. 2 GL1 0.1 GFL 16.7 Talc 1 50
Es. 3 GL1 0.3 GF1 16.7 Talc 1 50
Ex. 4 GL2 0.1 - GFl 16.7 Talc 1 50
Com.Ex. 1 -_ — - — - -
Com.Bx. 2 — - GF1l 16.7 Talc 1 50
Com.Ex. 3 GL2 3 GEFl 33 ~ -

* 3

LCP composition of

not be

pelletized because

the viscosity

comparative example 3

parts by weight per 100 parts by weight of LCP1

could

of the molten

composition was too low to form rellets and therefore, the

test

strip for

Accordingly,

the

evaluation could

comparative example 3 was not conducted.

Evaluation of blister formation

not prepared.

the evaluation of blister formation regarding

The test strips were heated in a Geer type oven

at the temperature shown in Table 3 for 10 minutes and then
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left to cool. The blisters formed on the surface of the
test strips were visually observed and the number of the
blisters on the surface of each test strip was counted.

The test was conducted using 10 test strips for each LCP

compositions. Results are shown in Table 3.
Table 3
temp. | number of blisters observed on the surfacs

Ex. 1 310°C O 0 0 0 0 0 0 0 0 0
Com.Ex. 1 310°C 0 0 0 x x X x % X %
Ex. 2 300°C 0 0 0 0 0 0 0 0 3 X
Ex. 3 300°C 0 0 0 0 0 0 0 1 % x
Ex. 4 300°C 0 0 0 0 0 0 0 0 0 0
Com.Ex. 2 | 300°C 1 2 3 3 X X x x x x
Ex. 2 310°C 0 0 0 0 0 0 3 X X X
Ex. 3 310°C 0 0 0 0 0 1 1 2 x x
Ex. 4 310°C 0 0 0 0 0 0 0 0 2 %
Com.Ex. 2 | 310°C X x x X x x x x X x

x: more than 4 blisters were cbserved on the surface of the

test strip

According to the‘ result shown in Table 3, by
admixing a small amount of a low temperature softening
inorganic glass filler into a LCP, the resulting LCP
composition can be heat treated with substantially less

blister formation.

EXAMPLES 5-7 and COMPARATIVE EXAMPLES 4-6

LCP compositions were prepared by kneading 100
parts by weight of LCP2 and the inorganic fillers and
additional fillers shown in Table 4 with twin screw
extruder (TEX-30x, The Japan Steel Works, LTD. Tokyo,

Japan) and the resulting compositions were pelletized.




10

15

XXXXXXX XLx,2300C 0000000 xxxCom.Ex.6 300C 000 x x

26

Test strips for evaluation of blister formation

were made of thus obtained pellets of the LCP compesition

in the same manner as above. The blister formation was
evaluated 1in the same manner as above.  Results are shown
in Table 5.
Table 4
Fillers in the LCP composition

inorganic additional fillers

glass filler fibrous filler | lamellar/ powder

fillerx
amount* amount™* amount*

Ex. 5 GL2 0.1 GF2 66.7 - -
Ex. 6 GL2 0.5 GF2 66.7 - -
Ex. 7 GL2 0.1 Gr¥2 16.7 Talc 2 50
Com.Ex.4 - - GF2 66.7 - -
Com.Ex.5 GL3 0.1 Gr2 66.7 - -
Com.Ex.6 - - GF2 16.7 Talc 2 50

* parts by weight per 100 parts by weight of LCP2

Table 5
temp. | number of blisters observed on the surface

Ex. 5 290°C | © 0 0 0 o | o 1 1 x x
Ex. € 290°C 0 0 0 0 0 0 0 0 0 2
Com.Ex.4 2980°C P X x x X % X X X X
Com.Ex.5 290°C x x x X X x X o x x
Ex. 7 300°C 0 0 0 0 0 0] 0 X x X
Com.Ex.6 300°C 0 0 G X x x X X x X

x; more than 4 blisters were observed on the surface of the
test strip

According to Table 5, molded articles made of LCP
composition comprising LCP2 and a small amount of a low
temperature softening inorganic glass filler exhibited no

or very low blister formation.

In addition, as 1s apparent from comparative
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X X x: more than 4 blisters were observed on the surface of the
10test strip According to Table 5, molded articles made of LOP
composition comprising LCP2 and a small amount of a low temperature
softening inorganic glass filler exhibited no or very low blister formation. In
addition, as is apparent from comparative example 5, an inorganic glass
filler having an softening temperaturezgf more than 550cC could not
suppress blister formation of a molded articles made of the LOP
composition comprisng said inorganic glass filler. SEXAMPLE B AND
COMPARATIVE EXAMPLE 7 LOP compositions were prepared by
exafieading 10Q,Pakts byyueight ok LEP2 andithe additional fillers shewndR ing
Table 6 with twin screw extruder (TEX-30a, The Japan Steel Works, LTD.
tempkyatdapan) anchtheresuling 66mpositions dl Onwere peletizeds Theister
pelletized LOP composition of Example 8 was admixed with the inorganic
foglagsifiter sfiown i Tdbié Garid agitatedada tuhblehmiXérisothapthel tion
low temperature softening inorganic glass filler (012) was attached to the
COmpFagetl tHE pélletsor IaniTedt stips forlévfuation of blister formation
were made of thus obtained pellet- of the LC? composition in the same
‘.H;-un- E AN :-“' :‘:‘j:ﬁ ot Fo --ﬁ:’el¥=:-'q_ evaluated in the same

manner as&%ovec.oll?ne%usltlstaire I?QOW% LneTabIee 7. 20'Cl'iab%>e 6 If(i![_erg AQ rtlhe 100
LOP compasition mc?rganic g?ass fifler ad&itiGhal filiers Tamefiars poT/voger

payu%rQ?“%gEEQQT%%Gﬁgﬁyngwgugﬁgz%@&itional fillers shown in

Table 6 with twin screw extruder (TEX-30o, The Japan Steel

Works, LTD. Tokyo, Japan) and the resulting compositions
were pelletized. The pelletized LCP composition of Example
8 was admixed with the inorganic glass filler shown in
Table ¢ and agitated in a tumbler mixer so that the low
temperature soffening inorganic glass filler (GL2) was
attached to the surface of the pellets.

Test strips for evaluation of blister formation

were made of thus obtained pellets of the LCP composition

in the same manner as above, The blister formation was
evaluated in the same manner as above. Results are shown
in Table 7.
Table 6
Fillers in the LCP composition

inorganic additional fillers

glass filler fibrous filler lamellar/ powder

filler
amount* amount?®* amount*

Ex. 8 GL2 0.1 GE2 16.7 Talc 1 50
Com.Ex. 7 |~ - GF2 16.7 Talc 1 50

*

parts by weight per 100 parts by weight of LCP2
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Table 7
temp. |number of blisters observed on the
surface ‘
Ex. 8 290°C 0 0 0 0 0 0 1 1 x x
Com.Ex. 7 |290°C b3 x x x X x X % x X

x: more than 4 blisters were observed on the surface of the
test strip

According to Table 7, LCP composition comprising
the low temperature softening inorganic glass Ziller
wherein the filler is added to the LCP by just mixing it

with the LCP without melt kneading could exhibit suppressed

blister formation.
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290C xIx x x x xIx x x x X: more than 4 blisters were observed on the
surface of the test strip According to Table 7, LOP composition comprising
5 the low temperature softening inorganic glass filler wherein the filler is
added to the LOP by just mixing it with the LOP without melt kneading
could exhibit suppressed blister formatich. CSLLP 29 WHAT IS
CLAIMED IS: I.A liquid crystalline polymer composition comprising: 100
Pans bysveight ofEd ligeid crystalline polymer, and 5 equal to or more than
0.01 and less than 1 part by weight of a low temperature softening
inorganic glass filler whose softening temperature is equal to or less than
B50C. A 2 iThelebnipostionldccordimy to/Ciaim ToWhereif e lofCrprising:
{empperature seftening ingrgapie glass filler gorpprises-R205,and.4nQ@s-, and
structural components of the glass. 3. The composition according to .
CPM- 1, WherBinthE fovt fsifipétatire 28ftedifig indr§amic §lake fillerd aweiaht

pewgder 43 filenhaving @ uedigntdiameteriof O:1-500d1am A sThei 1 1er whose
composition according to Claim 1, wherein the composition further
BOhpFises 1- 360" Parts by Weightt Gtdtaddifiondl filleRSelbCrd frol ©-

fibrous, lamellar, and 20 powder fillers. 5. The composition according to

Claim 1, wherein the composition is obtained by melt kneading the liquj
%wstalﬁ#@p&l?%?%hﬁjtﬂg |GW ?e%ﬁé&?ur%osoﬁi%ih@ 1no‘”r%§rﬁ8 Ylass™e tow

fllefoerature softening inorganic glass filler comprises P,0s

and ZnO as structural components of the glass.

3. The composition according to Claim 1, wherein the low
temperature softening inorganic glass filler 1is a powder

filler having a median diameter of 0.1-500pm.

4. The composition according to Claim 1, wherein the
composition further comprises 1-200 parts by weight of an
additional filler selected from fibrous, lamellar, and

powder fillers.

5. The composition according to Claim 1, wherein the
composition 1s obtained by melt kneading the liquid
crystalline polymer and the low temperature softening

inorganic glass filler.

6. The composition according to Claim 1, wherein the
composition is obtained by mixing the liquid crystalline
polymer 1in the form of pellets and a low temperature
softening vinorganic glass filler SO that the low
temperature softening inorganic glass filler is attached to

the surface of the pellets.

MCSLLP
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6. The composition according to Claim 1, wherein the composition is

obtained by mixing the liquid crystalline polymer in the form of pellets and

a low temperature 30 softening inorganic glass filler so that the low MCSLLP

temperature softening inorganic glass filler is attached to the surface of

the pellets. MCSLLP 30 7. The comp@sition according to Claim 6,

wherein the liquid crystalline polymer in the form of pellets comprises a

Tow tefMiperatupeisofterting inoryanic glasy fillepandlor the gaditiomed filen the

dispersed inately B, 106 composition ageotding 1o, €1l HCTEUHE: se-

ibrous filler’is selected from the group consisting of glass fiber,

®llipse-shape glassyiber, toés6m-5hape glass dibéE silitaatuntihafiber,and/or

alumingfiber .carbon fiber.,1Qaramid diber petassium titanate fiber,

aluminum borate fiber, wollastonite and a mixture thereof; the lamellar

and/or powder filler is selected from the group consisting of talc, mica,

graphite, calciymearbenate, dolomite;iclay, glassdlakerglass beadsrein the

barium sulfate, titanium oxide, 15 diatomite and a mixture thereof. 9. The

ChRfpusTtion HEL6rding To ERIMA SherdiftTthe Qi gra Hiler 58 RFibiddgd  ©f

dilesselegted from:thei group soasisting f glass fiber, ellipseshaprgassglass

fiber, 20 cocopn-shape glass fige , Silica-alumina fiber, alum
B Fbtabblin tiahatd e, &

LARSO fiset aramid

r; pota

i titaRate et

hapngass
i s e

avollastonitel ard a mpdtresthereof. thG: Aheceompobition accondingde borate
Sl 4 wheroin he 25 adciional ey s 3 (bious fle selected fomue,

group tonsis mgsb

ssefiber, eIIipse-I%}H}épe Ig?as

er, cot

oon-shape

gtabsifiber @andear mixturectherenf.s &1 eThe dompositiohaccording to@lains t ing
Jewherein the 30 additional filler 'éé”‘%%orﬂ '”%2{% f.afibroys fller clay,
d from the grg

selec?e

up consisfing o

gﬁass fi

! t A
er, ellipse-shape glaés ﬁber,

gbeseon-sRageglasd fiber, Siteataluniina IMC KAM 3t fiber talbminafiberz ide,
&arhon fiker, aramid flillple}g,t%(}tgss'tngnrgtggqte fiber, aluminum borate fiber,
wollastonite and a mixture thereof, and talc. 3 12. The composition

according to Claim 4, wherein the additional filler is a combination of a
fibrousgiiller selected from,the groupcangisting,of glagsdibel,  wherein the
ellipse-shape glass fiber, cocoon-shape glass fiber and a mixture thereof,
anetafeone 113t Theompssition atesriify t6 CIdint 1, Sieteinafe fiding the
srystalling polymerhass crystallinermelting tempgsatre determinedsby £iber,
differential scanning calorimeter of 280-360C. 15 14. A molded article, ‘
WHORIE Shaim_d By Adfting the fiquid®crysGRind poiymer coripdsitiort tumina
aceerding-to-any, ome 1ok €laimsalnld. 20 46 A spfage smeuntdypenate fiber,
electronic component, which is obtained %X molding the liquid crystalline

DORPHECoMPGEtich Ackstiing'td 2o

10. The composition according to Claim 4

additional filler

éﬁ;éla‘ﬁﬂg 1§1§}lxture thereof.

, Wwherein the

is a fibrous filler selected from the

group consisting of glass fiber, ellipse-shape glass fiber,

cocoon-shape glass fiber and a mixture thereof.

11. The composition according to Claim 4

additional filler

is a combination of a

, Wherein the

fibrous filler

selected from the group consisting of glass fiber, ellipse-

shape glass fiber,

cocoon-shape glass fiber,

silica-alumina
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16. The electronic component according to Claim 15, which 25 is mounted
with a lead free solder. 17. The electronic component according to Claim
15, which is selected from switch, relay, connecter, condenser, coil, trans,
camera module, antenna and chip antenna switch.
31
fiber, alumina fiber, carbon fiber, aramid fiber, potassium

titanate fiber, aluminum borate fiber, wollastonite and a

mixture therecf, and talc.

12. The composition according to Claim 4, wherein the
additional filler 1s a combination of a fibrous filler
selected from the group consisting of glass fiber, ellipse-
shape glass fiber, cocoon-shape glass fiber and a mixture

thereof, and talc.

13. The composition according to Claim 1, wherein the
ligquid crystalline polymer has a crystalline melting
temperature determined by differential scanning calorimeter

of 280-360°C.

14. A molded article, which is obtained by molding the
liquid crystalline polymer composition according to any one

of Claims 1-13.

15. A surface mount type electronic component, which is
obtained by molding the 1liquid crystalline polymer

composition according to any one of Claims 1-13.

16. The electronic component according to Claim 15, which

is mounted with a lead free solder.

17. The electronic component according to Claim 15, which
is selected from switch, relay, connecter, condenser, coil,

trans, camera module, antenna and chip antenna switch.



