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Field of the Invention The present invention relates to aTlTrqurd cmyﬁégizmn
pol ymer conposition containing a specific plate-shapedfiller. Mre
specifically, it relates to a liquid crystal polyner conposition which has
an excellent |low warp and is advantageously used in particular as a
connector or the like requiring a low warp after nolding and during refl ow
heating. A liquid crystal polymer capable of form ng an ani sotropic nolten
phase has been known to be, anong thernoplastic resins, a material which is
excel l ent in di nensional accuraqg $§I§£§§ing property and generating
little flash during nolding. Al %%’ ?aJ.ponner conposition
reinforced with glass fibers upon maki ng use of such characteristics has
been often enployed so far as an SMI-adapted connector. In recent years,
however, a connector has been further reduced in weight, thickness and

si ze, and such probleHVHaveR BT TAle P QI ERE MBS BFR@N S on occurs after
nol di ng and during reflow heating owing to an unsatisfactory 1 - rigidity
caused by an insufficient thickness of a nolded article or an internal
stress caused by inserting netallic termnals, which results in defective
sol deri ngriwiltthod shlesfTngeetridhat is, the ordinary reinforcenent with gl ass
fibers only has been problematic in that when anounts of glass fibers are
increased for enbapekbgna Lhgedtiyn BelbtBspebt hOMiksiAOkAislkhad with a
resin and termnals inserted are defornmed due to a pressure in nolding.
Thus, mapenyaks ddidloLiall siPb¥Rtal hi hHeseo L& PP E7E RS Qe X1 $1 ﬁf’;

DI SCLOSURE OF THE I NVENTION In view of the foregoing problens, the present
i nvent or ﬁogévgp@§§'fgegll'§ky ¢enduebedsi pyegt hga(tjﬁa“%r%tgﬁt g,%'l & having an
excel l ent | ow warp, and have consequently found that "by confpodnding a
specific : a i i ap.e- iller wwth.a.liquid crysta

pol yrer géﬁggg&égéncg§9§g %h%rgbegﬁﬁ??zgﬁg %8?a8ﬁ§pdggge§§ing mechani cal
propertiEQVaI@gseghggingsggghle%ltqc} e _conpletion of the invention. That
is, the Phvention e Yo  provittid g Ticquird &fy8t B9 Pt §nkrot dhifoditticon in
which 5 to 100,Bart%.Qy wei ght of a _pl.ate-shaped filler (B) satisfying the
fol | owi n§ A8 Mafde® (D gﬁap(%t%ﬂ‘%ﬁ}inﬁgaaﬂ Vet g e §faray &eé tdingnet er of
0.5 to 100 fpm are conpounded with 100 parts by weight of a liquid crystal
polymer (A). 2 DW~5 (1) 3 SWHC 200 (2) The invention is a
conposition conprising (A and (B). Detailed Descriptionof the Invention
The i nveREi6fi—PELdescribed in detail below. The liquid crystal polymer (A
used in the invention refers to a nelt-processible polyner capabl e of
form ng an optAchityidnéspstabi eohvheencabaiske ©f operhieg efi an ani sotropic
nol t en phase can be identified by an ordinary paol ari zati on detecting net hod
usi ngcr ossédopobpitzep3tehMpbaspebadi babhyknodantof beat a@aBngf an

ani sotropic nolten phase can be perforned by observing a nolten sanple put
on a Lei thehmbp3aageci peginkt rageatat MRS PR 8hat s48%cBRYBLEI gation using a
Leitz polarizing mcroscope. The liquid crystal polynmer which can be

appl i ed u@mbheibnAYENhtenrasyabhy &EAPSHYt Sropbatizedal FQHErS\é%gi n a nolten
stationary state in the exam nation between crossed polarizers, optically

exhibitingeaneaph 04T @R¥ind "ol & Ok d 9¥Y§§éﬂi&“ﬁﬁ9§¥af oi§h t .
particularly limted. An aronmatic polyester or an aromati c pol yester am de

s pref erahbes: 2008 OLYSALES PAN Aot GARAINING AR ALANRLIG Pol yester

or an aronatic polyester am de 1'n the same nolecular ERATAY i ncl uded

|0 LLs ranoR olN0s2. haYLD0. 8L DNELENt oKL SGOsh Y olba Yol 18T BT ETeran! Y at

SMT-adapted connector. In recent years, however, a connector
has been further reduced in weight, thickness and size, and
such problems have arisen that warp deformation occurs after

molding and during reflow heating owing to an unsatisfactory




approximately 2.0 dl/g, nore preferably 2.0 to 10.0 dl/g when dissalved in

pent af | uor ophenol at 60C in a concentration of 0.1 % by wei ght are used.
The aromatic pol yester or the aromatic pol yester anm de as the |iquid FEB
crystal polynmer (A) which can be applied to the invention is especia?lJE 2004
preferably an aromatic pol yester or an aromatic pol yester am de contai ni ng,
as a constituent, at |east one conpound selected fromthe group consisting
of an aromatic hydroxycarboxylic acid, an aromatic hydroxyam ne and an
aromatic diam ne. Specific exanples thereof include (1) a polyester nmainly
conprisihygafiteaciuene bf am bmewhficibydrokyckaidoxybECaaghigand
derivatives thereof; (2) a polyester nmainly conprising (a) at |east one of
an ar omed T ¢l dielr ox yamr boxgtngl act fe 8adc geséy by VESs & Pet £ fmeFQil?E | east
one of an aromatic dicarboxylic acid, an alicyclic dicarboxylic acid and

deri vat i vesnider eofwiaich (£dswl t 4 east dORE Of vy & g Q{E’fr an alicyclic
diol, an aliphatic diol and derivatives thereof;(?%€{a po yes?er am de

mai nly cometsd . (Fhadt ilseasth ORg Lf i.chydr oxycar.boxyl i cacid and
derivativest hereof, (b) at | eas?t one ng ya%%?%%fi%‘%&d&o&x}"arﬁ 'S an

aromat i cs g g kTN . e0f d, ( at | east one of an
aronaticdicarbggi?p%y%?%{¥§%£§§?8§§?§§:ﬂ}ggFBdg%??éﬁ%?ﬂnéhﬂf 9lge?ivatives

t her eof ;¢4 a. r- am de _mai.nly conprising (a) at |east one of an
ar onat i c%%oié%gr Jblg%/ ?gé%%iffraﬁa%aélﬁl\?gt?\Fésg]tdrfetryeoﬁ, thhR RRTtEABt one of
an aromatj ¢ _hydr m.ne, _an aronatic di am ne and derivatives thereof, (c)
at | eagf’iéoﬁgo 1123;(1‘}%?’6&&?6&56& BOLyF e TuRRL s dRSgritefcrre &k armkyl i caci d
and derhyaikves t hereof and (d) at |east one of an aromatic diol, an
al i cycl iC'di"81 2 BAFSAYYShali BOUA bR andT et i wattiewd@ lisheheof can Fother, a
nmol ecul ar. wei ght nodifier may be used in conbination with the foregoing
conponefitls. BESe PAPPE caeamaives neft texd sepaci fi ¢ conpounds constituting the
liquid crystal polymer (A) which can be applied to the invention include
aromati ¢ hydroxycarboxylic acids such as p-hydroxybenzoic acid and
6- hydr oxy- 2- napht hoi c acid; aromatic diols such as
2, 6- di hydr oxynapht hal erel sy, dsuk hydr oxymapint txet e, 4, 4' - di hydr oxybi phenyl ,
hydr oqui none, resorcin and conpounds represented by the follow ng fornmnul ae
(1) and (11); Iaraist b€ dicdokeypling BEbiterddICRhaSp L& ERPLRALG A4 d.
i sophthalic acid, 4,4'diphenyldicarboxylic acid,
2, 6- naphtkal eneticardoxybhauaeed A SOIPOUBIS Bﬁpr{ia?égﬁigfj by, Lhe fol | ow ng
formula (111) ; and aromatic di am nes such as p-am nopheno and ﬁ
phenyl eaadiea®en@en® 1ow $aFFB 4 pla vyl Sequfnily 1) ~~ N~ CH
(rr)y \COHOOC ~ ~ Y ~ ~ (%??)hﬁxeeggégngF§téye%§Paﬁ<§%%4ﬁ%ﬂ crysta
pol ymer wshql I t i ngention Ls.an_aromatic pal yester
i do ot e B ey Berz are Uk 8L 8. RAFOR)E 2RABRERGEPAG: o
t er epht i j . p-am nophenol as main_structural unit conmponents. In
or der tggg?fggﬁﬁﬁgrﬁoﬁﬁcﬁyasitﬁgdp%?y’ﬁﬁr £hECY PSR FBR, P fmPaovesui red to
conpoundithotlogtggits b§ wei ght of a specific plate-shaped filler (B)
with 108 5arts By aRIYhEeoF SERdTPi BEFB2RE &L aPTEBRY FEES(A) Thine
pIate-s?aggd filler gB) used in the invention has

1hding has led’ to the completion of the invention.

That is, the invention is to provide a liguid crystal
polymer composition in which 5 to 100 parts by weight of a
plate-shaped filler (B) satisfying the following formulae (1)
and (2) and having an average particle diameter of 0.5 to 100

Hm are compounded with 100 parts by weight of a liquid crystal

polymer (A).




to satisfy the following fornulae (1) and (2). That is, it refers to a

di sk-shaped, square plate-shaped, rectangular plate-shaped or indefinite

pl at e-shaped material which has dinensions in two directions but pet4 f Bt ?@]4
remai ning one direction. Its average particle diameter is 0.5 to 100~t

I DWC5 (1) 3 CWH C 200 (2) wherein Dis the maxi num particle

di aneter of the plate-shaped filler (B) , the direction of the dianmeter D
is defined as x, Wis a particle's dianeter.which is in the direction y at
the right angle to the direction x, and His a thickness of the particle in
the direction 2/@hEch is verticali)to the xy-plane. Specific exanpl es of
~such a plate-shaped filler include talc, mca, kaolin, clay, graphite,
vermculite, sBlEcat/@s=supdp as qalcium silicate, aluminumsilicate and

fel dspar powder, Japanese acid clay, agalmatolite clay, sericite,
sillimanite, benéoimdent Wass bl aka P, ane:;

car bonat essuch ascal ci unctar bonat e, gﬁi%%&@ga{?’é‘f\ﬁﬁnﬁléﬁq a A) it gA8%| um
carbonate and dolomte; sulfates such as barite powder, preC| pitated

cal cium sul fate, cal ci ned gypsum and barium sul fate; hydroxides such as
hydr at edpal L uch_as Iu i na antlrmny oxi de, magnesi a,

titani um oxi de, zinc oxI de, SI |ca, | sand, quartz, white carbon
and di at omaceops, %%rthtlsolilll fl des such as mol bdenum di sul fide; substances
conpri si ng the naterials Suth TSP e §t’|’a6€ ahd| Pekeni (Rheahdanedal | i c
powder 5. é fs 1talc nica kaolin, clay and graphite are preferable in
vi ew of pr%p? BRLYPBRT ' 43} QFpeAgt R hehe ol ek pioR heefipghetot he content of 7
- 4 FEB2004 the pl ate-shaped filler, the better. However, when the content
is too HPght-BRC ?Hf'&lla%lﬂ"i’%y“%ﬁdcﬁpml@a%fl feymipg pen| abtyg:aalle uidity,
are worsened, and further nechanical strengths are decreased. Moreover,
when t he2RHFPEFEPiG Tobt¢mRhate. | dwomeer e oot aex hirhi dedkopAacor di ngl y,
the content of the plate-shaped filler (B) is 5 to 100 parts by wei ght,

pr ef er abhgl tien twh®e pean sbdyi dwi ghf i @@rbyt 0 perd sndyy Webghti9it1bs |iquid
crystal polyner (A). In addition, for inproving nechanical properties, a
fibrous détéerifdnehnviing iary avesagea fdlkeri et grefsfedor 20,7y and an
average aspect ratio of at |east 15 can further be conpounded. As the

fibrous fdedeif{d3dtiomoglaxsanticbefropacidl €ch pankancdi l%%rp )‘F‘f(f)i‘tpé US
wol | astonite, a whisker, a netallic fiber, an inorganic fIT er an ore

fiber capy hepsseeind i tnk}gelggr{ I%Iplagb@ptf&pq Lé'az.ﬁDzA‘ %{ bg{a ont ai n| ng

polyacrylonitrile as a starting material and a pitch Tiber othal ning a

pi tch a%ﬁtl%féﬁ 'Md@ﬂf@la@vﬁoﬂ%nﬁ%éﬁlgwléskﬁ{ a silicon nitride
|

whi sker, a silicon trinitride I sker asi ¢ nmagnes U St fat e whi sker, a

bariumt i r., il arbl e _whi.s boron whi sker are
used. ﬂé ﬁ nz&ﬁ’%“}mﬁ‘é% ﬁ?g,p% fi ﬁfe?gsfo fctr §1 g?’éﬁeﬁl 8§scgt st eel
and aII A gft t%rasshv E rg aﬂ;]cej’F ~- 4 FED ZOn4 thereof :
and | ead ar use A égﬁl% 13 trﬁnﬁ‘g‘rl§s POLBEkzGBo} 1955 r coni a,
alum na silica, pot SSi umt| tanate, bariumtjtanate, titani um oxide,

sili con T4Fbitde? BP UMM t&F I TR AfdF Bieade FHFn%Pé%‘“%‘P%@l‘a?é)%@e@enAs t he
ore fiber, asbestos is used. O these, a glass fiber is preferable in view
of propértaeed ROV 2fi%fys M Werallor i tyings Tt i eo teone! |

The liquid crystal polymer (A) is not particularly
limited. An aromatic polyester or an aromatic polyester amide
is preferable, and a polyester partially containing an
aromatic polyester or an aromatic polyester amide in the same
molecular chain is also included in its range. Those having

an inherent viscosity (I.V.) of, preferably at least




as glass fibers coated with nmetals such as nickel and copper and a sil ane
fiber are available. Wth respect to the content of the fibrous filler for
attaining the | ow warp, when the content is too high, an extrudability and
a noldability, especially a fluidity are worsened. Meanwhile, when the

i hanical properties are decreased. Accordingly, the

content of the fibrous filler (C is 5 to 100 parts by weight, prgﬂ;raply
10 te 50 parts by weight per 100 parts by weight of the liquid crys atEB 2004
polymer (A). In this case, the plate-shaped filler (B) serves to inprove
the | ow warp. However, when the content is too high, an extrudability and a
nol dability are worsened to make the material brittle. The fibrous filler
(C) serves to inprove nechani cal properti es. However, when the contentis too
hi gh, deformation in reflowis increased. Consequently, the total 9

content a@ppeesmaacets £B) @and (&bRasrtpebspi rts.hy wei ght _or |ess,
preferably 100 parts by wei ght or rI e%g p?ar 10gozp'g($ttso %;B/\(l)\em?idgﬂ wcl)"feri he

liquid cr I I T | at e-shaped filler and the fibrous filler
used in tdﬁ%ts?)rl\\yggt ?gﬁg%rgﬁg leu%g%zgh%rf/o% feneel Ves? 3 CIEC R edsiafl e to use
a known gsurface t 10g ent._and a known bi nder which are generally used,
t oget her%\i\nﬁt% tgﬁe&g?%grg%gAuggﬁposi tion to which desired properties are

i nparted by adg%ng%a nucl eati.ng agent, a pignent such as a carbon bl ack or
the like, an antfoXiU%ht:C 2SrasiUSZer, the Aot tic ol vestgy podde, a

rel ease a%ent and a fire retardant to a liquid crystal polyner conposition
is al so PAcFRAdIH & REYPaRdePot YPRE (3)quihd @y yemabe papyhied dunpbsi t i on
referred to in the invention. In the liquid crystal polymer conposition of
the i nveARVBRL1BRe DresRAREI F11Y arzefarahisedint @ roorEns aiod viehe erespect i ve
defects, whereby a material having an excellent |low warp is obtained

W t hout BRApaTeIaY ereciasiscar pmogder toesaifiinghess o icon@ts tale@ tynipform y

di spersed in a nolded article, and a higher performance is exhibited in a
di sper setlegt ait enavhsrmep plrad eseslhaped fiddreh Alge RIE TRl iketiwger sf LRr ous
fillers. Such a liquid crystal polynmer conposition can be produced by
conpoundangmbol & ny@TRKYRBIrD oAy tikea & 08 2601 88oA0¢ i ¢ HRAIRAS 1L %ﬁhi os and
extruding the sane. Usually, they are extruded into pelléts wth an
extruder anagdohbei pedighsnare used in injection nolding. However, the
production with the extruder is not critical. Brief Description of the
Drawi ngs Fig. LS & Vi o connector test piece used in
Exanpl es. (a) ?%éczl%%n%y%/i ew, ?%%é%fgfﬁ)%%?%w and (c) a sectional view
taken along |i : f LLES. The invention is jillustrated
specifically bgﬂrg} gér)llyn%@teor E@%%s‘?o%ﬂﬁ/ﬂ? Thet TRVEMTOCT s2hot
limted gpg&g%gc. Jhc? Orr}geaselljrrerren#s of tcﬂe lﬁ‘%o erfies and the tests in

Exanpl es® Wer e contuct & BYF THeY 107 | 3% P bt hopsva phiye hekkerepdnt of an
average parti ﬁ@ di am=1t er of a plate-shaped filler An average particle

di aneter was SUr €8 1BV 54 Grader e ¥aCORPEA§ 18t Had, 2&ndeaRbwAnencfer ms of a
curmul ative 50~ average particle dianeter. ( 2 ) Measurenent of the shape
(D'W W3} DFOR ey drogysadoriviliisr apad| apd éeravetgued chgseaf. pol ynmer
conposition extruded with a conposition shown in Table 1 were burned at
600C. Thgh), afjleast gnppdf gppomatic dicarboxylic acid, an alicyclic

dicarboxylic acid and derivatives thereof and (c) at least one
of an aromatic diol, an alicyclic diol, an aliphatic diol and
derivatives thereof;

(3) a polyester amide mainly comprising (a) at least one
of an aromatic hydroxycarboxylic acid and derivatives thereof,
(b) at least one of an aromatic hydroxyamine, an aromatic
diamine and derivatives thereof and (c) at least one of an

aromatic dicarboxylic acid, analicyclic dicarboxylic acid and



afiller.remaining as an _ash was phot ographed using a scanning el ectron

m croscope. This photograph was subjected T0 I nmage anatysrs,—and—++t5s

average value was calculated. (3) Tensile test Atensile strength and a
tensile elongati on were neasured according to ASTM D638 using an ASTMP‘E@ Zﬁﬂlf
.dunmbbel | test piece. (4) Flexural test A flexural strength and a fl exural
nodul us were neasured according to ASTM D790 using a flexural test piece
having a size of 130 x 13 x 0.8 mm (5) Measurenent of a flatness of a flat
plate A flat plate having a size of 60 x 60 x 0.7 M was fixed on a |evel

plate (phatedhtatebhige RQENt §,,4A height of a position which was raised
nost fromthe platen was neasured, and an average of three plates was

‘obt ai ned. (6) gsurggenttof a warp of _a connector. shape In a

connect or -t ype 't est *pi $¢é ﬁﬁ\ﬁ‘?f?ea BrfeH TRUIREEH 2@r(@naksledsQodenm an
aver age E?ickness {t% of 0.3 mm and_an external size of 4 mMmm (width) x 4 mMm
(hei ght ) °% B PR FER G oxNGapPetivdés afthabane iportives thsrebdwn in Fi g.
1, a distance between a straight |ine obtained by binding points of both
ends of tRhé RFxt828hrpagecbian ebpmetiorhmddonyaeiteal apoapbmbiereof was
measur ed, and an average of 10 connectors was obtained. 12 - 4 FEB 200g
Exanpl esd1anpng and dTonperbivee Exenpdes lcloab Faghrfbhbepeshgwn in Tabl e
1 at aratio shown in Table 1 was dry-blended with 100 parts by weight of a

liquid caysnatipdiyesbexy(iCRicMechna 15l imavEachbykediBYacid an
Pol ypl asticsCo., Ltd.), and the m xture was then nelt-extruded an

pel | eti zéelr ivvd hiae $ winerserrewnaxtd udas 16BEM §9er@mfna§&gnlsqi%vd£5§gai | ron
Wrks, Ltd.). The foregoing test pieces were produce romthe pellets

Tabl'a © were then obta;neq i3 Pt YRR E e R SRR N T N
N NNN IN.IM}MI‘, amolecular weight modifier may be used in combination
with the foregoing components.

Preferable examples of the specific compounds
constituting the liquid crystal polymer (A) which can be
applied to the invention include aromatic hydroxycarboxylic
acids such as p-hydroxybenzoic acid and 6 -hydroxy-2-naphthoic
acid; aromatic diols such as 2,6-&ihydroxynaphthalene,
1,4-dihydroxynaphthalene, 4,4'-dihydroxybiphenyl,
hydroquinone, resorcin and compounds represented by the
following formulae (I) and (II); aromatic dicarboxylic acids
such as terephthalic acid, isophthalic acid, 4,4 -
diphenyldicarboxylic acid, 2,6-naphthalenedicarboxylic acid
and compounds represented by the following formula (II1); and

aromatic diamines such as p-aminophenol and p-

rhenylenediamine.
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An especially preferable liquid crystal polymer (A)
which is applied to the inveﬂtion is an aromatic polyester
amide containing p-hydroxybenzoic acid, 6 -hydroxy-2-
naphthoic acid, terephthalic acid and p-aminophenol as main
structural unit components.

In order to attain the lowwarp aimed at by the invention,
it is required to compound 5 to 100 parts by weight of a specific
plate-shaped filler (B) with 100 parts by weight of the liguid
crystal polymer (A).

The plate-shaped filler (B) used in the invention has
to satisfy the following formulae (1) and (2). That is, it
refers to a disk-shaped, square plate-shaped, rectangular
plate-shaped or indefinite plate-shaped material which has
dimensions in two directions but not in the remaining one

direction. Its average particle diameter is 0.5 to 100 Hm.
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D/W = 5 (1)

3= W/H = 200 (2)
wherein D is the maximum particle diameter of the plate-shaped
filler (B), the direction of the diameter D is defined as x,
W is a particle’s diameter.which is in the direction y at the
right angle to the direction x, and H is a thickness of the
particle in the direction z which is vertical to the Xy-plane.

Specific examples of such a plate-shaped filler include
talc, mica, kaolin, clay, graphite, vermiculite, silicates
such as calcium silicate, aluminum silicate and feldspar
powder, Japanese acid clay, agalmatolite clay, sericite,
sillimanite, bentonite, glass flake, slate powder and silane;
carbonatessudhascalciumcarbonate,chélk,bariumcarbonate,
magnesium carbonate and dolomite; sulfates such as barite
powder, precipitated calcium sulféte, calcined gypsum and
barium sulfate; hydroxides such as hydrated alumina; oxides
such as alumina, antimony oxide, magnesia, titanium oxide,
zinc oxide, silica, siliceous sand, quartz, white carbon and
diatomaceous earth, sulfides such as molybdenum disulfide;
substances comprising the materials such as plate-shaped
woilastonite and metallic powders.

Of these, talc, mica, kaolin, clay and graphite are
preferable in view of properties.

For attaining the low warp, the higher the content of
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content is too high, an extrudability and a moldability,
especially, a fluidity, are worsened, and further mechanical
strengths are decreased. Moreover, when the content is too
low, the low warp is not exhibited. Accordingly, the content
of the plate-shaped filler (B) is 5 to 100 parts by weight,
preferably 10 to 60 parts by weight per 100 parts by weight
of the liquid crystal polymer (A).

In addition, for improving mechanical properties, a
fibrous filler (C) having an average fiber diameter of 5 to
20 MHm and an average aspect ratio of at least 15 can further
be compounded.

As the fibrous filler (C), a glass fiber, amilled carbon
fibeg, a fibrous wollastonite, a whisker, a metallic fiber,
an inorganic filler and an ore fiber éan beused. As themilled
carbon fiber, a PAN fiber containing polyacrylonitrile as a
starting material and a pitch fiber containing a pitch as a
starting material are used.

As the whisker, a silicon nitride whisker, a silicon
trinitride whisker, a basic magnesium sulfate whisker, a
barium titanate whisker, a silicon carbide whisker and a boron
whisker are used.

As the metallic fiber, fibers of soft steel, stainless

steel, steel and alloys thereof, brass, aluminum, and alloys




parts by weight of a liquid crystal polymer (A) and 5-100 parts by wei ght

of a pl at e-shaped fi.ller (B) satisfying the fortowng formutae—{tH—antd—2
and having an average parti cle dianeter of 0.5-100,~.~-m D/WC5 (_1)l ISEB 004
WH ~ 200 (2) wherein Dis the naxi numparticle di amster of the

pl at e-shaped filler (B), and the direction of the dianmeter D is defined as
X; Wis a particle'.s diameter which is in the direction y at the right
angle to the direction x; and His a thickness of the particle in the
direction of z which is vertical to the xy-pl ane. 2. The conposition
accordin erein 5-100 parts by weight of a fibrous filler (O
‘havi ng ag %i%/)%&ager%l bE? d?]é?m‘t‘%?&of 5-20~ mand an average aspect ratio of
at | east 15 ar e further conpounded' therewith to 100 parts by weight of the
liquid crystal®pdiferogapnis. EYRercofiostt ivh resdomgiodg ebrcbaim 1 or 2,
wherein the plate-shaped filler (B) consists of at |east one substance

sel ect ed® 1R 2 &1 1 cair co t kool wm tdrdngrtaphbaei ur t iHwmaomnpest dhoamaccor di ng

to claim2 or 3, wherein the fibrous filler (C is glass fiber. 15 - 4
FFB 200 ®xid#e sgameesi ¢a 0oni deceldinigat, os Bnycohne Bl 8Bt ¥ d@abe WhgEEi N t he
liquid crystal polymer (A) is a polyester am de. 6. A connector ichis

manuf actawredugedm t he conposition nentioned in any of clains 1-5. 16 4
FEB 2004 ABSTRACT LI QUI D CRYSTAL PCLYMER COMPOSI TI ONS This invention offers
a liquid crystzad ol oy fHeah exdididss ans exseil ent lowwarp and is

advant ageously used especially as a connector or the like. That is, a

liquid crystalomdalnsiy, GORARSd i{ahdN vg'n t e-sha ed f| ler (B) in an
anount of 5-100 parts by v%reil ght sati sflyl nglﬁét%erp%baj] ovf?ngl lae (1) and

(2) and aver IC r of 0 s conpounded
with 10 paret%s}:ig{/ls \/\B?Sﬁ?ﬁ% :filtslljsqﬁllD 1rcrys nlara'opyﬁﬁl’g ‘?’%erﬁa\ﬁ/w 5 (1) 3cC

WH ~ 2Q0 i partl | e di aneter of the

pl at e-sﬁaasp ES ?é)coat t%le dln? Tt fledFSRet BRAFORPRES i ned as
X" Wisdﬁ artlacle di anet er V\hlchlsmthe direction y at the right
angl e t & thé EH9 FRET AFEF 3V BRYR ckness of the particle in the

direction of z Wmch is vertical to the xy-plane. 17 | 7M
] 7Msi ] 7VFi ] 7,\/&’]1-}1{)! 7@ISP?|9]t ]t?M:]@M:ontent of the fibrous filler for

attaining the low warp, when the content is too high, an
extrudability and a moldability, especially a fluidity are
worsened. Meanwhile, when the content is too low, mechanical
properties are decreased. Accordingly, the content of the
fibrous filler (C) is 5 to 100 parts by weight, preferably 10
to 50 parts by weight per 100 parts by weight of the liguid
crystal polymer (A).

In this case, the plate-shaped filler (B) serves to
improve the low warp. However, when the content is too high,
an extrudability and a moldability are worsened to make the
material brittle. The fibrous filler (C) serves to improve
mechanical properties. However, when the content is too high,

deformation in reflow is increased. Consequently, the total
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Further, fillers are uniformly dispersed in a molded article,
and a higher performance is exhibited in a dispersed state
where plate-shaped fillers are present between fibrous
fillers.

Such a liquid crystal polymer composition can be

produced by compounding both components at the foregoing
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extruder is not critical.

Brief Description of the Drawings:

Fig. 1 is a view showing a shape of a connector test piece
used in Examples. (a) is a front view, (b) a bottom view and

(c) a sectional view taken along line A-A of (a) .

EXAMPLES

The invention is illustrated specifically by referring
to Examples. However, the invention is not limited thereto.
The measurements of the properties and the tests in Examples
were conducted by the following méthods.

(1) Measurement of an average particle diameter of a
plate-shaped fillef

An average particle diameter was measured by a laser
scattering method, and shown in terms of a cumulative 50%
average particle diameter.

(2) Measurement of the shape (D/W, W/H) of a plate-shaped
filler

Pellets of a liquid crystal polymer composition extruded

with a composition shown in Table 1 were burned at 600°C. Then,
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A tensile strength and a tensile elongation were
measured according to ASTM D638 using an ASTM No. 1 dumbbell

test piece.

(4) Flexural test

Aflexuralstrengthandeaflexuralmodulusweremeasured
according to ASTM D790 using a flexural test piece having a
size of 130 x 13 x 0.8 mm.

(5) Measurement of a flatness of a flat plate

A flat plate having a size of 60 x 60 x 0.7 mm was fixed
on a level plate (platen) at three points. A height of a
position which was raised most from the prlaten was measured,
and an average of three plates was obtained.

(6) Measurement of a warp of a connector shape

In a connector-type test piece having a pitch between
terminals of 0.6 mm, an average thickness (t) of 0.3 mm and
an external size of 4 mm (width) x 4 mm (height) x 60 mm (length)
and provided with blank portions as shown in Fig. 1, a distance
between a straight line obtained by binding points of both ends
of the fixed surface of a connector and a central point thereof

was measured, and an average of 10 connectors was obtained.
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wherein D is the maximum particle diameter of the
plate-shaped filler (B), and the direction of the diameter D
is defined as "x"; W is a particle’é diameter which is in the
direction y at the right angle to the direction x; and H is
a thickness of the particle in the direction of.z which is

vertical to the xy-plane.
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