1 5 JUN 2005 DESCRI PTI ON SEM CONDUCTI VE RESI N COVPCSI TI ON AND FORVED

ARTI CLE TECHNI CAL FIELD OF THE | NVENTION This invention relates § gumimgd
crystalline polynmer conposition containing graphite, a fibrous conductive
filler and a fibrous non-conductive filler, and nore particularly, it
relates to a sem conductive liquid crystalline polynmer conposition which
is suitably used for formng electronic parts in which an antistatic
property is required. BACKGROUND ART: Liquid crystalline polyners capable
of formng an anisotropic nolten pBEssgIRaYIENbeen known as materials which
have excel |l ent di mensi onal accuracy, vibration-danping property, and
fluidity, and hardly cause flash during nolding. Conventionally, taking

t hese advant agreqICONBSETIVERESINECOMPOSTION AW FORYVER AR MELBO!l ymer
conpositions have been frequently used as materials for electronic parts.
However, in recent years, a problemarises in that such electronic parts
are electrostatically charged due to contact or sliding during assenbling
oper ati ons hereby causing electrostatic damage. To prevent such

el ect r ostafrt rEge-gH— 5 =Srretfe—at i nparting an antistatic
property to 2 ol Akl ehsteh b B 19608 250y hike filler

polymer composition containing graphite, a fibrous conductive
filler and a fibrous non-conductive filler, and more
particularly, it relates to a semiconductive liquid
crystalline polymer composition which is suitably used for
forming electronic parts in which an antistatic property is

reguired.

BACKGROUND ART:

Liguid crystalline polymers capable of forming an
anisotropic molten phase have been known as materials which
have excellent dimensional accuracy, vibration-damping
property., and fluidity, and hardly cause flash during molding.
Conventionally, taking these advantages, glass fiber-
reinforced liquid crystalline polymer compositions have been
frequently used as materials for electronic parts. However,
in recent vears, a problem arises in that such electronic
parts are electrostatically charged due to contact or sliding
during assembling operations, thereby causing electrostatic
damage. To prevent such electrostatic damage, an attempt is
made at imparting an antistatic property to a molded article

in itself by blending a conductive filler with a plastic



1 5 JUN 2005 nmaterial of the nolded article. For exanple, in

JP-A-62- 131067, an attenpt at inproving conductivity has been nmade by
bl endi ng conductive carbon black with a liquid crystalline pof gngiN 2005
According to such a nethod, conductivity is inproved but vol une
resistivity is reduced to 1 x 101 ncmor less, and as a result, a
resultant nolded article has electrical conductivity initself while

havi ng anpapbhatat igr efHEGlo15Rg tdW@tidiei s Not possible to use such a
nol ded article in a part where insulation should be provided. In such a

case where conduGidy eexkahd), Kimckeis- siseds1647] Sadi dfiempt 4@ control
volunme resistivity in arange of 1 x 10 to 1 x 10" fl cmso that the

nmol ded ar inpr&v@aly ReptRnait iafittys il d hedi efdde by ELEndiavd Nébedeet 1+€al
conductivity. Further, in JP-A-6- 207083 and JP- A-2000- 281885, attenpts at
i Mpr ovi ngcarboanthilsiclt ivil i Gpdriign i verpeenl hde dxyl hendi igegsadindg ec@s a
conductive filler. Wien only graphite is used as a conductive filler,

whi | e sur bachk regiedthiod .t ycamhwextietitentiy impmdved |md; wheeessary anount of
graphite and the like for attaining an antistatic property becones

excessi veread s&ividgulis dfednatid yraand frehafl el oprbpest i @8dage &ower ed,

t hus resultin% in lack of practicability. Furthernore, in JP-A- 63-146959,
JP- A- 4- 31¥758 1 \ypangsogfant fid A ARLIghE s ekeipiaalat i nproving

slidability have been nmade by bl ending  graphite and/or pjtch-based carbon
fibers. IﬁOPﬁ&ﬁ;%ﬁ%ﬁﬁhln itgself whilé having an antistatic effect so

that it is not possible to use such a molded article in a
part where insulation should be provided. In such a case
where conductive carbon black is used, it is difficult to
control volume resistivity in a range of 1 x 10* to 1 x 10%
{}cm so that the molded article can have an antistatic effect
without having electrical conductivity. Further, in JP-A-6-
207083 and JP-A-2000-281885, attempts at improving an
antistatic property have been made by blending graphite as a
conductive filler. When only graphite is used as a
conductive filler, while surface resistivity is excellently
contreclled, a necessary amount ¢of graphite and the like for
attaining an antistatic property becomes excessive. As a
result, fluidity and mechanical properties are lowered, Lhus
resulting in lack of practicability. Furthermore, in JP-A-
63-1465%59, JP-A-4-311758, JP-A-6-93173, and JP-A-6-172619,
attempts at improving slidability have been made by blending
graphite and/or pitch-based carbon fibers. In these cases,
while an improvement in slidability can be confirmed, it is

difficult to control volume resistivity, thus resulting in



while an inprovenent in slidability can be confirnmed, it is difficult to
control volume resistivity, thus resulting in 2 1 5 JUN 2005 odchir{ih@805f
wi de variations in volume resistivity anong nolded articles. Consequently,
a material which can overcone all the problens described above has not
been existed until now DI SCLOSURE OF THE | NVENTION In view of the
foregoi ng problens, the present inventors have conducted extensive

research aad,Shidy On e AR i\t?al]r;ite[\?j‘[’ér{@ £ &&‘%ﬁ{é %sﬂ'ﬁifiggﬁﬁipe”y’

and as a result, have found I'S possible to 1npar

antistati I YR i quy i ] t elal g tly
| oweri ng ﬁﬁgd%g%ﬁtgm%g]&ﬁr o%r%ﬁdﬁgir%b?? @%gﬂﬁlnmmiﬁh%afi%%ém

crystal || 88 1P@hdTeroMildhsS R dH ibe IRV Chad JdOBUE, COMUICLA i il | er,
and a fibrous non- conductive filler in a specific anmount, respectively,

thus |eadiopg to conpletion of the present invention. That is, the present
I nvention provides a sem conductive resin conposition having a vol une
resistivity in arange of 1 10 to 1 10" 92-cm by bl ending 100 parts by
weight of a liquid crystalline polyner (A) with 1 to 50 parts by wei ght of
graphite (B) having not | essIsdiars@EavEs ofHE fimeENTEOMON, 1 to 50 parts by
wei ght of a fibrous electrically conductive filler (C, and 1 to 50 parts
by In view of the foregoing problems, the present :

inventors have conducted extensive research and study on

materials having an excellent antistatic property, and as a

result, have found that it is possible to impart a stable

antistatic property to a liguid crystalline polymer without

significantly lowering the mechanical properties thereof, by

blending the liguid crystalline polymer with specific

graphite, a fibrous conductive filler, and a fibrous non-

conductive filler in a specific amount, respectively, thus

leading to completion of the present invention.

That is, the present invention provides a

semiconductive resin composition having a volume resistivity

in a range of 1 * 10° to 1 x 10" Q'cm by blending 100 parts

by weight of a liquid crystalline polymer (A) with 1 to 50

parts by weight of graphite (B} having not less than S55wt% of

fixed carbon, 1 to 50 parts by weight of a fibrous

electrically conductive filler (C), and 1 to 50 parts by

welight of a fibrous non-conductive filler (D) in such a

manner that the total blended amount of the components (B},

(C), and (D) with respect to 100 parts by weight of (A) is

25-100 parts by weight, and that the ratio of (B) : (C) is from



wei ght of a fibrous non-conductive filler (D) in such a manner Sag @h@g
total bl ended anmobunt of the conponents (B), (C, and (D) wth re ! d
100 parts by weight of (A is 25-100 parts by weight, and that the ratio
of (B):(C is from3 15 JUN 2005 1:3 to 4:1 and the ratio of [(S)+(CO]: (D)
Is from1l:2 to 2: 1. DETAI LED DESCRI PTI ON OF THE | NVENTI ON: The present

i nvention will be described in detail below A liquid crystalline polyner
(A) for usesiitdhe 1 Heseiel FvENd IO [EBEF ciD: pelé-f2bki cabl €o ppl yrer
having properties capable of formng an optically anisotropic nolten
phase. The characteristics of an anisotropic nolten phase can be confirned
by a conventi onal polarlzatlon i nspection method in which crossed

pol ari zer REIA 093 oril Rsotropi c nolten phase can be
confirmed usi ng a Leitz poI ari zi ng m cr oscope by observing a nolten

sanpl e placed on dfheiprehettsivygentadtnawvidynbei dasconbed A0 detakd in an
at nosphere of nitrogen. The liquid crystalline polyner for use in the
present i @& -on Ayeiienal d yoxyabeil ine polunerelrl i Hor eseninnthdée case
where it is in a static nolten state when_ inspected between the crossed
pol ar i zer eSS HH e okRT cEF L @FT st rapPel SuEabairriple doetyBen| hevikng
polymer (A) as described above is not limted, to any specific,one,_but is

pr ef er abl PEORSHRASGT GRPREE T oboLrb@t 2R %BH/%%theYaﬂ’i‘H%Ot’ﬁﬂ’%bcﬂﬁ%} bigRd

phase. The characteristics of an anisotropic molten phase

can be confirmed by a conventional polarization inspection
method in which crossed polarizers are used. More
specifically, an anisotropic molten phase can be confirmed
using a Leitz polarizing microscope by observing a molten
sample placed on a Leitz hot stage., at a magnification of 40
times in an atmosphere of nitrogen. The liguid crystalline
polymer for use in the present invention generally transmits
peclarized light even in the case where it is in a static
molten state when inspected between the crossed polarizers to
exhibit optical anisotropy.

Such a liquid crystalline polymer {A) as described
above is not limited to any specific one, but is preferably
aromatic polyester or aromatic polyesteramide. Also included
in the above ligquid crystalline polymer is polyester which
partially contains aromatic polyester or aromatic
polvesteramide in the same molecular chain. Preferably,
those having an inherent viscosity (I. V.) of at least about
2.0 dl1/g, more preferably in a range of 2.0 to 10.0 dl/g,

when dissolved in pentaflucorophenol at a concentration of



in the above liquid crystalline polyner is polyester which partial
contains aromatic polyester or aromatic polyesteranmide in the sh@EJﬁN 2005
nol ecul ar chain. Preferably, those having an inherent viscosity (I. V.) of
at |east about 2.0 dl/g, nore preferably in a range of 2.0 to 10.0 dl /g,
when di ssol ved in pentafl uorophenol at a concentration of 4 1 5 JUN 2005
0.lwm% at 60C are used. Anpong such aromatic pol yester or aromatic

pol yesteram gde«f ot ¥§ecas @ Lgyid crystalline polynmer (A) whichis
applicable to the present Invention, aromatic polyester or aromatic

pol yesterani de haﬁh@ﬂgatsdc?ﬁ%lr&r&%i&%%&éﬁ'd%m&%ﬁéﬁh@the group

consisting of aromatic hydroxycarboxylic¢ acid, aromatic hydroxyl am ne, and

aromatic pdigakBBraf$dd €oRShiskUaR! a 9 iRAild GHyaay 1Rnef ¢ARkRr Nane
speC|f|cé?Iy, they include: (1) polyester mainly conprising one or two or

nore of anoeRtis BpglexkeaAb@wylthe dFctetd igRidndioneardianae; (2)

pol yester mainly conprising (a) one or two or nore of aromatic

hydr oxycapbbxgbieracirdazpthaddic valivess ertahdid@ohaviiy @ite 1easttwener nore of

aromatic dicarboxylic acid, alicyclic dicarboxylic acid, and derivatives

t her eof , eodpfuhdonelertido faomihe @frcarormnisd. sdiialg, ofl acyolaitd cdi ol ,

aliphatic diol, and derivatives thereof; (3) polyesteram de mainly

conpri si ngygapxyaarbpxywdc acid, aromatic hydroxylamine, and aromatic
diamine, as a constituent is particularly preferable.

More specifically, they include:

(1) polyester mainly comprising one or two or more
of aromatic hydroxycarboxylic acid and derivatives thereof;

(2) polyester mainly comprising (a) one or two or
more of aromatic hydroxycarboxylic acid and derivatives
thereocf, (b) one or two or more of aromatic dicarboxylic acid,
alicyclic dicarbox}lic acid, and derivatives thereof, and (c)
one or two or more of aromatic diol, alicyclic diol,
aliphatic diol, and derivatives thereof:

(3) polvyesteramide mainly comprising (a) one or two
or more of aromatic hydroxycarboxylic acid and derivatives
therecf, (b) one or two or more of aromatic hydroxylamine,
aromatic diamine, and derivatives thereof, and (c) one or two
or more of aromatic dicarboxylic acid, alicyclic dicarboxylic
acid, and derivatives therecof; and

(4) polyesteramide mainly comprising {(a) one or two
or more of aromatic hydroxycarboxylic acid and derivatives

thereof, (b) one or two or more of aromatic hydroxylamine,

arcomatic diamine, and derivatives therecof, {(c) one or two or



or nore of aromatic hydroxycarboxylic acid and derivatives thereof, (b)
one or two or nore of aronmatic hydroxylamne, aromatic diam ngeg aol 2005
derivatives thereof, and (c) one or two or nore of aromatic dicarboxylic
acid, alicyclic dicarboxylic acid, and derivatives thereof; and (4)

pol yesteram de mainly conprising (a) one or two or nore of aromatic

hydr oxycar boxylic acid and derivatives thereof, (b) one or two or nore of

aromatic %@;&@@J%g%ti@r&i@;ﬁoﬂm Nexi @Nd, Fé&??—lcévgfcéﬂ?(?ﬁ?{i?.(c) one

or two or _ S more of aromatic di carboxy acid, alitcyclic
di carboxyld q,aGth @& ¢efiyed | vigsrdbe! egha o8y 66 9Pecpb LwondfenBEe of

aromatic diol, alicyclic dial, aliphatic diol, and derivatives thereof. If

necessary ardmdd€C W a1 wed ohéyc 16 di &1, nayipea ts€daybih 4he constituents
menti oned above. Preferred exanples of a conpound constituting the liquid

crystal | i BRriciatiBred Ahappbf cabi £ nécddeapy psenhol ébyeat i woigHe! ude:
aromati ¢ hydroxycarboxylic acid such as p- hydroxybenzoic acid or
6- hydr oxy mddiafildh any doe dysad opbth ctheli @bnstttuasts mentioned above.
2, 6-di hydr oxynapht hal ene, 1,4 di hydroxynapht hal ene, 4, 4'-di hydr oxybi phenyl ,
hydr oqui none, reskweferred emapplesisofepresspbeddbyonhéeifotbiogi hyef or nul as
(I') and (11); aromatic dicarboxylic acid such as terephthalic acid,
i sopht hal il¢evdidd, cxy sita il e nyd Himeer boky|aephi¢able, 6o the present
napht hal enedi car boxy|ic acid, or conpounds represented by the
invention include: aromatic hydroxycarboxylic acid such as p-
hydroxybenzoic acid or 6-hydroxy-2-naphthoic acid; aromatic
diol such as 2, 6-dihydroxynaphthalene, 1,4-
dihydroxynaphthalene, 4,4‘-dihydroxybiphenyl, hydroguinone,
resorcin, or compeounds represented by the following formulas
(I) and (II); aromatic dicarboxylic acid such as terephthalic
acid, isophthalic acid, 4,4°-diphenyldicarboxylic acid, 2,6-
naphthalenedicarboxylic acid, or compounds represented by the

following formula (III); and aromatic amines such as p-

aminophenol or p-phenylenediamine.

HO @- x@ OH (1)
Ho@ N:ES:G- H ()
HOOC @- Y@- ol (D)

[wherein X denotes a group selected from alkylene (Cl~C4),
alkylydene, -0-, -S50-, -80,-, -5-, -CO-; and Y denotes a
group selected from -(CH,},- (in which, n is 1 to 4)., -

O(CH,),0- (in which, n is 1 to 4)].



following formula (I11); and aromatic am nes such as p- am nophenol or

p- phenyl enediamne. HO -3- R-a OH( I ) HO&WCO-OH (Il) HOOC' '-N
'-COON (IH) [wherein X denotes a group selected from al kyl ene ({5 G4N, 2005
al kyl ydene, -0-, -SO, -SQ2-, -s-, -CO; and Y denotes a group selected
from-(CH2)1- (in which, nis 1to 4), - O(CH)"O (in which, nis 1to
4)]. 6 1 5 JUN 2005 Anpng them aromatic polyester containing p-

hyd b ' d d d tit t
it T Par ] oul Pt CF D S b aafaesﬁc'ys?iﬁé"‘hﬁ%% Bhor () 1 or

use in th%y%;] q%enznci/legt |Colnd c‘)l'lo @Cﬁ]l a}%hf ob%per?gftghf%pr%sgnt%m

i nvention i mpart - an am I'C pr

tall Quit o I
ot opert i ot e Ran &%ﬂpami'ﬁﬂé‘”mﬂﬁ% e TR S, pol yrer
A) shoul t t e r aphd havi n
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el ectrically condugdiyenfdtd einé Qbjapd éftehéoppaééﬁtbynv@ﬁtgeﬁ othat
fi brous non-conductive filler (D) in such

is, to impart an antistatic property to the ligquid
crystalline polymer without significantly lowering the
mechanical properties thereof, 100 parts by weight of the
liquid crystalline polymer (A) should be blended with 1 to 50
parts by weight of graphite (B) having not less than 95wt% of
fixed carbon, 1 to 50 parts by weight of a fibrous
electrically conductive filler (C), and 1 to 50 parts by
weight of a fibrous non-conductive filler (D) in such a
manner that the total blended amount of the components (B},
(C), and (D) with respect to 100 parts by weight of the
component (A) is 25-100 parts by weight, and that the ratio
of (B):{(C) is from 1:3 to 4:1 and the ratio of [(B}+{(C)]: (D)
is from 1:2 to 2:1.

As for the graphite (B), although various kinds of
graphite such as synthetic¢ graphite and natural graphite
(e.g., laminate graphite, flake graphite, or amorphous
graphite) can be used in the present invention, graphite
containing 95wt% or more, preferably 98wt% or more of fixed
carbon should be used to impart conductivity to the liquid
crystalline polymer so that it can have an antistatic
property. Among such graphite, artificial graphite having a

high fixed carbon content, or flake graphite or vein graphite



manner that the total blended anount of the conponents (B), (O, and (D)
with respect to 100 parts by weight of the conmponent (A) is 23-§0QNa0%
by weight, and that the ratio of (B):(C) is from1:3 to 4:1 and the ratio
of [(B)+(O]:(D) is from1:2 to 2:1. As for the graphite (B), although
various kinds of graphite such as synthetic graphite and natural graphite
(e.g., lamnate graphite, flake graphite, or anorphous graphite) can be

used In LORIBLERENL LRYSY! ahn Of RIS W GONLALNIAL ALY Yol UL

preferably Yo Or “nofre carbon shoul'd "be ‘use o Inmpart

conducti VLY E9t Be birGtiedaniey $rdhl ke RAIIRN 0 di¥er fo GRhdiave an
X A

antistatic property. Anong such graphite, a tificial graphite having a

high fixed carbonyontenls Qr fhake @R t&RIuME Ve FaPNiL &ch 1 5 JUN
2005 which can easily forma structure in a resultant nolded article is

pref er abl ohBamtiRe ¢iigerel Ruchl aBelhebiNagbdiexor aedar fiftefd brgus
conductive filler (C, conductive fibers such as carbon fibers or netal

fibers, oglagbagsbkirker shiwkiesker Snorgamndanifa Herl3gr nindiar-dasased
fibers, or the like respectively coated with netal such as nickel or
copper foEibttai nofrg thendukie vespecad vied yused tad wWilth preasantsudived i on. As
for the carbon fibers, PAN-based fibers nmade of polyacrylonitrile or
pi t ch- basedckeBeps weppeof fprt elitednibg conductivity can be used in

the present invention,

As for the carben fibers, PAN-based fibers made of
polyacrylonitrile or pitch-based fibers made of pitch can be
used.

As for the metal fibers, fibers made of soft steel,
stainless steel, steel and alloys thereof, brass, aluminum
and alloys thereof or lead, or the like can be used. If
necessary. these metal fibers may be respectively coated with
another metal according to their conductivity so that the
conductivity thereof can be improved.

As for the whiskers to which metal coating is
applied when used, silicon nitride whiskers, silicon
trinitride whiskers, basic magnesium sulfate whiskers, barium
titanate whiskers, silicon carbide whiskers, boron whiskers,
or the like can be used. 2As for the inorganic fibers to
which metal coating is applied when used, various fibers such
as fibers made ¢of rockwool, zirconia, alumina-silica,
potassium titanate, barium titanate, titanium oxide, silicon

carbide, alumina, silica or blast-furnace slag can be used.

As for the mineral-based fibers to which metal coating is



used. As for the netal fibers, fibers nmade of soft steel, stainless steel,
steel and alloys thereof, brass, alum num and alloys thereof or | 4, 2008
the like can be used. |If necessary, these netal fibers nay be rgspectlvely
coated with another metal according to their conductivity so that the
conductivity thereof can be inproved. As for the whiskers to which netal
coating is applied when used, silicon nitride whiskers, silicon

Lrini 1 dgophlskelhenDa3ka. TRABHUUR Ui MAle MUSKES PN Uddnal ©

whi sker s, I con car e whi skers, boron ers, or the 1ike can be

used. As tREmtNearBendZNberls Re%ES Ji rMUIE NBE &leGRAG NG d S A &d When
used, various fibers such as fibers nade of rockwool, zirconia,

alum na-silica, ROledSSawnfddt anal e ikt siMdd tasaio e {vd api Lnex{se,
silicon carbide, alumna, silica or blast-furnace slag can be used. As
for the ntser asedasiad thieb@ire siep tWiirSferEiad, cdNFiter®s,]l whiBie2H)05
appl i ed when used, asbestos or the |ike can be used. Anong them carbon

fi bers arénpreghaiablfdbierst, emimneafalparifonrmnce: tHeerLikas daar dee fi brous
non-conductive filler (D) for used in the present invention, glass fibers,
whi sker s, mentapgadi.c Exbeprdesmofertdlesd Herlslexsr artee Hhek esagen e thwerd | oned.
Exanpl es of these fillers are the sane as those of the fibrous conductive
filler (Cpfté&hghifdlpremsacondactige filler (C} to which metal coating

is applied when used, as mentioned above. Among them, glass
fibers are preferable in terms of performance.

Further, the weight average fiber length of the
fibrous non-conductive filler (D) in a molded article of the
semiconductive polymer composition is preferably about 600 pm
or less. If the weight average fiber length exceeds 600 pm,
there is a case that the molded article can not have a flame
resistance of V-0 level.

In the present invention, the amount of the graphite
(B), fibrous conductive filler (C), and fibrous non-
conductive filler (D) to be blended is important to impart a
stable antistatic property as well as excellent extrudability,
moldability, and mechanical properties. That is, the amount
of each of the components and the total amount of these
components to be blended should lie in a specific range,
respectively.

Specifically, if the blended amount of the graphite
(B) is too large, extrudability and moldability are
deteriorated, and mechanical strength is also lowered. On

the other hand, if the blended amount of the graphite (B) is



I s applied when used, as nentioned above. Anong them glass fibers are
preferable in terns of performance. Further, the weight average i Ebddi 2005

| ength of the fibrous non-conductive filler (D) in a nolded article of the
sem conductive pol yner conposition is preferably about 600 pm or less. If
t he wei ght average fiber | ength exceeds 600 pm there is a case that the

nol ded article can not have a flanme resistance of V-0 level. In the
resent i tdoh 1 t e admpunt t phi , fibro tive
Piller (C?%Egﬁﬁ%pﬁﬁrg%% non--%%ﬁ%u%§i€%€f$%%§%oé%%'t%ﬁgé %%%%%g ?siﬁ

| mport ant dp )l M {s@a eS¢ A £ @ T SERL {Gi BT AREL! ywﬂénwghlﬁg?eﬂﬁée%gent

extrudabil'ity, noldability, and nmechanical properties. t he anopunt

of each ofadvif) SHMPNEHSuA {e 1O1RhGEMBYNinLied LSS ROMPPERAISgt O be

bl ended should lie Iin a specific range, respectively. Specifically, if the

bl ended ammidiintofof hthgregidies ddauseie Farner €xf | utabidivyrfdeions
nol dability are deteriorated, and nechanical strength is also | owered. On

t he ot her iardnddcthel bl essladr s uttiaof at SeaBrapiht s€B it SeDFfdcd JAMN 2005
too small, conductivity is not devel oped, thus resulting in poor

anti st at i qicef frectobtanined s CcRioes, Wen amoant eopttiae gdapiel oei (B) to be
conductivity is nmade by increasing the blending anount of the fibrous
conduct i véHerdest Wih fegppctvard atf®mearts by weight of the liquid

crystalline polymer (A) should lie in a range of 1 to 50
parts by weight, preferably 10 to 30 parts by weight.

If the blended amount of the fibrous conductive
filler (C) is too large, mechanical properties are improved
but extrudability and moldability are deteriorated. In
addition, excessively high conductivity is developed, thus
resulting in the case that electrical continuity is
established. On the other hand, if the blended amount of the
fibrous conductive filler (C) is too small, conductivity is
not developed, thus resulting in a poor antistatic effect.

In this case, when an attempt at developing conductivity is
made by increasing the blending amount of the graphite (B},
extrudability and moldability are deteriorated, and further
mechanical properties are lowered, as described above.
Therefore, the amount of the fibrous conductive filler (C} to
be blended with respect to 100 parts by weight of the liguid
crystalline polymer {A} should lie in a range of 1 to 50
parts by weight, preferably 5 to 25 parts by weight.

The blending ratio of the graphite (B) to the

fibrous conductive filler (C) is important. That is, the

10



I n conductivity occur so that a stable antistatic effect can not be

obt ai ned. Thus, the anount of the graphite (B) to be bl endedivﬁtmN’?ﬁqﬁect
to 100 parts by weight of the liquid crystalline polyner (A) ‘should ein
a range of 1 to 50 parts by weight, preferably 10 to 30 parts by wei ght.

I f the bl ended anount of the fibrous conductive filler (C is too |arge,
mechani cal properties are inproved but extrudability and noldability are

det eri of aktlydfhe addI{d o @XCE35 ¥l Yl ol CONAUGH YT nds dlevel oned.

thus res I'ng | e case t electrica nuity is - e I'shed. On

the other ghand. Jd dhe bl Enoest AN Bodie: (4P GISGANNEL 1 Msdi | et (O

Is too small, conductivity Is not oped, us resulting ina poor

antistatiq jgfifieGla1dd) tideLASEs YARTLED A 8 Phn o dNe! P &g ducd Vi ty
is made by increasing the blending anount of the graphite (B),

extrudabi ltHey ifbrfadl dHey Al dlederiis at@fporddish f ¥ hes 16@¢handcal

properties are | owered, as described above. Therefore, the anount of the
fibrous comdicidwer fliinier dQud,0 esheedd Preipf Midh dospectitdeyd00s parts by
wei ght of the liquid crystalline polynmer (A) should lie in a range of 1 to
50 parts dawelmingid,, tinef ercabiMting adklpardssdytheet gt ec thhiecddl endi ng rati o
of the graphite (B) to the fibrous conductive filler (C is inportant.
That is, Ceatiful s JSN RS ixtednds e ratiioslfd (B) to (C) should lie in a
range of 1:3 to
In the present invention, the effect obtained by

blending the fibrous non-conductive filler (D) is especially

important. Specifically, when the fibrous filler is added to

the 1liquid crystalline polymer, a resultant molded article

has roughness in its surface, and as a result, slidability is

lowered. However, the effect of maintaining stable

conductivity can be obtained. In the case where an attempt

at obtaining such an effect is made by using the fibrous

conductive filler (C), the blending amount of the fibrous

conductive filler (C) is increased, thereby causing a problem

in that electrical continuity is established, as described

above. Therefore, it is necessary to blend a specific amount

of the fibrous non-conductive filler (D). In this case, if

the blended amount ©of the fibrous non-conductive filler (D)

is too large, conductivity becomes stable but extrudability

and moldability are deteriorated. On the other hand, if the

blended amount of the fibrous non-conductive filler (D) is

too small, stable conductivity can not be obtained, and

further mechanical strength is lowered. For this reason, the

amount of the fibrous non-conductive filler (D) to be blended

11



4:1. If the ratio of the conmponent (B) exceeds the upper I|imt value, a
desired conductivity can not be devel oped. On the other hand, fBeJrﬁt'ﬁﬁof
t he conponent (B) is less than the lower limt value, excessively %|dw
conductivity is developed, thus resulting in the case that electrical
continuity is undesirably established. In the present invention, the effect
obt ai ned by blending the fibrous non-conductive filler (D) is especially

i nportant . .Specifi , t i s: faller i.s ded. 1 o lLi.qui d
cm/)st al i Hé§%o%fﬁé%§éa%roem5na{ﬁrgm}%e Hr 1%écloef %%%aflotﬁjgjjhénecsrg} J|]:ﬁﬂl| J‘g’e
sur face, L8S i el ty r t if of
ml;i nt ai ni g’qgﬁ%ﬁechogn l}lclt%l i/llq‘taéylcdar?/bllﬁogo% gﬁl’ﬁeﬁjtcr mae{:tassﬁmvg egq-gén'

attenpt 2t c@REAING 0SU AN RiFGChyY SedBAR PYarktp! Kk WikddHPYSitio
conductive filler (C, the bleéending anount” of the fibrous conductive

filler (Chel g (mNGr@agedo ther eblss aldit a ¥ o &N rddyd ¥ elrald ical

continuity is established, as described above. Therefore, it is necessary
to blend a specifimaRsnt iofchdecdidr aybended concuet i ve fhdler (D). In
this case, if the blended anount of the fibrous non-conductive filler (D)
is too | acgeponendyct(B)i.ly(decarms akile tnd letdeldadntthidabidriccy and

nol dability are deteriorated. on the other hand, if the blended anpunt of
the fi browsldediddrguctriesaldtidrtimrati®d.i s O dthesnetiier shaail e idorichecti vity
can not be obtained, and further nechanical strength is |owered. For this
reason, tetagmbliemdsid tamourthrafudhemn-icoridhectsmal ¥ |$tabie@) to be bl ended

conductivity can not be obtained, and further mechanical
strength is lowered. Therefore, the total amount of the
components (B), {(C), and (D) to be blended with respect to
100 parts by weight of the liguid crystalline polymer (A)
should lie in a range of 25 to 100 parts by weight,
preferably in a range of 40 to 80 parts by weight, and more
preferably in a range of 50 to 70 parts by weight.

Further, a non-fibrous filler comprised of particles
or flakes may be blended in the semiconductive resin
composition of the present invention within such a range as
not impairing the antistatic property thereof, that is, the
object of the present invention. Examples of a material of
the non-fibrous filler include: silicates such as talc, mica,
kaolin, clay, graphite, vermiculite, calcium silicate,
aluminum silicate, feldspar powder, acid clay, agalmatolite
clay, sericite, sillimanite, bentonite, glass flake, slate
powder, and silane; carbonates such as calcium carbonate,
chalk, barium carbonate, magnesium carbcnate, and dolomite;

sulfates such as barite powder, blanc fixe, precipitating

12



11 1 5 JUN 2005 with respect to 100 parts by weight of the liquid

crystalline polynmer (A) should lie in a range of 1 to 50 partyg Fygwlz%ﬁ

preferably 10 to 40 parts by weight, and the blending ratio of [(B)+(

to (D) also should lie in arange of 1:2 to 2:1. Further, if the total

bl ended anobunt of the conmponents (B), (C, and (D) is too |arge,

extrudability and noldability are deteriorated. On the other hand, if the
m.i S-too snal | table c tivity. can not be

o] d . f.th
E)gt Zi ned,e%%ﬁ&lﬁrﬂ&r)%rfo%etdhg’nq}%eaq TR F Ut T ST P e%“@#’%é?fef FOXHES ot al
100" nar 06 SR, 2SO TIUMAN thidzade) oflled Huld® 3¢ MGRIRE Uadutgapect 1o

100 parts by wel gh qurd crystalliné pol yner

range of 23,108 iS5 bYe e er i Ge I ANOE - 1.0

parts by vveilg t, ar?ggrmlr_e pl\r,%rgi_rua%lcf/}p#cﬁéh ?%l%%ew}glf@%b to cgi'pgéf)ltfsl%gg

wei ght . Fubhlier qua Mo)- QU bdie! L0 SEShflenBs L @S, Ql1fipkes may
be bl ended in the sem conductive resin conposition of the present

i nvent i on siicdhhias $iCyEdrAYa Asul fide | DR I'hdga 1 NSowddd static property
thereof, that is, the object of the present invention. Exanples of a

material of the mn-fhidrmtesdnt | Biivenel oele: a SthoGah e6hé Ughaisi €&) Cthai ca,
kaolin, clay, graphite, vermculite, calciumsilicate, alumnumsilicate,
fel dspar fabdens acimdwltEwe agal et olad@ tlod afibseus aide; candiditarg t e,
bentonite, glass flake, slate

filler may be used as they are, they may be used in

combination with a known surface treatment agent or a binder

commonly used.

It is to be noted that compositions to which desired
properties are imparted by adding additives such as
nucleating agent, carbon black, pigment such as inorganic
baked pigment, antioxidant, stabilizer, plasticizer,
lubricant, releasing agent and flame retardant to a liquid
crystalline polymer composition are also included in the
ligquid crystalline polymer composition of the present
invention.

In the present invention, by using two or more kinds
of conductive fillers and one or more kinds of non-conductive
fillers so as to compensate for their drawbacks with each
other, it is possible to obtain a liquid c¢rystalline polymer
composition having an excellent antistatic property, without
impairing the mechanical properties thereof. A molded
article made of such a ligquid crystalline polymer composition

exhibits high performance in a state where each of the

components is uniformly dispersed wherein the graphite exists

13



powder, and sil ane; carbonates such as cal cium carbonate, chalk, barium
carbonat e, nmagnesi um carbonate, and dolomte; sulfates such as]bgrﬂmﬁiyﬂs
powder, blanc fixe, precipitating 12 1 5 JUN 2005 cal cium sul fate, bake
gypsum and barium sul fate; hydroxides such as alum na hydrate; oxides
such as alum na, antinony oxide, nagnesia, titaniumoxide, zinc white,
silica, silicic sand, quartz, white carbon, and di at omaceous eart h;

sul fides _such nol ybd di sul fide; and netal powder. In the present
invention?mgpﬁhga Q€%3{§iigﬁﬁe, the fibrous conductive filler, and the

fibrous non-conduq;igg af1£%§£ggg¥¥€a?#€%ge:é%%hegraéS%P%gggig%g%ﬁgnuged in

conbi nation with & Kndowh stffa or er

used. 11 chd 08 ALE Yo SOTIROS LN W 6 ST £ ocsperti s are

i nparted ng a VEeS Su eat1'ng agent, carbon Dbl ack

pi gment syeh 3RO GRN & aﬁ%ﬁﬂ{@@heﬁﬂt;%immf} a&ié#ﬁe“qui g

pl asticizer, lubricant, releasing agent and ne retardant

crystal | i ng AQlad8n GRIMOSE £ @8 & Aa 15én | SRt HEeLd | tnid el i dror use
crystalline polynmer conposition of the present 1nvention. In the present

i nvent i oninby ndsidid Vsl aimy € Kidwisve ©f EOSEWTHd VEs frhdt affr Bieh 0nel pr
nore ki nds of non-conductive fillers so as to conpensate for their
dr awbacks Mintiteghdd one using an extruder.

EXAMPLES

Hereinbelow, the present invention will be described
in detail based on examples, but the present invention is not
limited theretoc. 1In this regard, it is to be noted that
measurements of physical preoperties and tests for the
examples were made as Iollows.
(1) volume resistivity

According to ASTM D257, volume resistivity was
measured using a ¢100 * 3 t plate specimen. Measurement was
made for five specimens, and an average of the measurement
values was practically used as volume resistivity. In this
regard, it is to be noted that the average was obtained as a
logarithmic mean. Further, evaluation was made for
variations in measurement values among five specimens.
(2} Tensile property test

Tensile strength and tensile elongation were
measured using an ASTM type I dumbbell specimen according to
ASTM D638.

(3) Flexural property test

14



other, it is possible to obtain a liquid crystalline polyner coggoMiﬁn
havi ng an excellent antistatic property, wthout inpairing the e i 2089
properties thereof. A nolded article nade of such a liquid crystalline

pol ymer conposition exhibits high performance in a state where each of the
conponents is uniformy dispersed wherein the graphite exists 13 1 5 JUN
2005 anong fibrous fillers. Such a liquid crystalline polynmer conposition
can be manufactured by hl endin oth the fillers at the rati.o nentioned
above and kneadi n§ MeF&R2 Y r"t"t&&ﬁ’%r angdylegural medydas Pt Barifddy and

t hen extruded into gel lets for use .in injection nolding. Howev«ir, kneadi ng
i s not paftfEulEPEYEer HEL8E o SBRETG™ a&H“@kFr&déF.%%&&%ﬁLés 3

Her ei nbel gw, the_present invent, il be described in detail based on
exanpl es, 8b3tm{"h8g595§éﬁ9 itﬁvg‘gﬁﬁtrﬁlgﬁwzgg mot limted thereto. In this

oars for (Pho a8 P FRablting H AT o B B ey 1
According to ASTMaRRSE Vol Wie JASiet iydd M}é’ﬁ%d NBASYS A i ig @ X100 3t
pl ate speci men. Measurenent was mnede for five specinens, and an average of
the measuggpRAte @l UBSUMRToRPACELEAL! Holg8dtaSHYPhUARLT 881 $EEYRLY. INn this

graphite, and carbon fibers. Then, a residual glass fibers

as ash were dispersed in a 5% agqueous polyethyleneglycol

solution, and the right amount of it was placed on a glass

plate. This was observed under magnification using a

microscope, and 500 to 1,000 of the fibers were measured

using an image processing unit to obtain weight average fiber

length.

(5) Combustion test

Flammability was measured using a specimen having a
size of 130 x 13 % 0.8 mm according to UL-94.
Examples 1 to 5 and Comparative Example 1 to 12
In each of the examples and comparative examples,

each of the fillers shown in Table 1 or 2 was dry blended

with 100 parts by weight of a liguid crystalline polyester

{({LCP; Vectra A950 made by Polyplastics Co., Ltd.) at the

ratios shown in Table 1 or 2, and then they were molten and

kneaded using a twin extruder (PCM-30 model manufactured by

Ikegal Tekko K.K.) to pelletize. The thus obtained pellets

were subjected to an injection molding machine to prepare

test specimens for the tests described above. Evaluations

were made using these test specimens, and the results are
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regard, it is to be noted that the average was obtained as a I?g,sr mggbﬁ:ﬁ
mean. Further, evaluation was nmade for variations in neasurenent J

anong five specinens. (2) Tensile property test Tensile strength and
tensile elongation were nmeasured using an ASTMtype | dunbbel |l specinen
according to ASTM D638. (3) Flexural property test 14 1 5 JUN 2005

Fl exural strength and flexural nodulus of elasticity were neasured using a
speci nen having a sjze of 130 3 x 0.8 mmaccording to ASTM D790. (4)

Met hod of $ER¥Urtthg %?Jo%? MYt h®of glass fibers (GF) About 2 g of pellet
was heated in an electric furnace at about 700C for 4 hours to burn all of
resin, graphite, and carbon fibers. Then, a residual glass fibers as ash
wer e dispersed in a 5% aqueous pol yet hyl enegl ycol solution, and the right
anount of it was placed on a glass plate. This was observed under

magni fication using a mcroscope, and 500 to 1,000 of the fibers were
measured using an inmage processing unit to obtain weight average fiber

| ength. (5) Conbustion test Flanmmability was nmeasured using a specinmen
having a size of 130 " 13 x 0.8 nm according to UL-94.
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Exanples 1 to 5 and Conparative Exanple 1 to 12 In each of the exanples and
conpar ati ve exanpl es,

Vectra A950 nmade by Pol ypl astics Co.,
or 2, and then they were nolten and
manuf act ured by

nodel
pell ets

speci nens for the tests described above.
and the results are 15 1 5 JUN 2005 shown in Tabl es

test speci nens,
Conposition (parts by weight)ht avera e (A (B) (O

2. 16 Table 1 G- wei

| kegai

Ltd.) at the
kneaded using a twi n extruder (PCM 30
Tekko K. K.) to pelletize. The thus obtained
were subjected to an injection nolding nmachine to prepare

Eval uati ons

each of the fillers shown in Table 1 or
bl ended wth 100 parts by weight of a liquid crystalline polyester

2 was dry
(LCP;

rati os shown in Table 1

t est

wer e made using these

1 and

(D) g LCPGPCFGF(B) (O[(B) + (O]: (Dg fiber length
1
Composition (parts by weight) .
Y (®) © © (8 : (0 ((B)+(C)]: (D) | Greoid” oo
LCP GP CF GF
Amount Kind Amount Amount Amount (im)
1 100 GP1 25 10 25 2.5:1 1.4:1 485
2 100 GP1 25 10 25 2.5:1 1.4:1 786
3 100 GP1 15 15 30 1:1 1:1 560
4 100 GP1 10 20 25 1:2 1.2:1 453
5 100 GP2 25 10 25 2.5:1 1.4:1 521
1 (continued}
Physical properties Flar
Volume resistivity Tensile Tensile Flexural Flexural mcdulus
(8 - cm) strength elongation strength
Average R {MPa) (%) {MPa) {MPa)
1 5.8X10° 4.2X10%~7.1X10° 196 2.2 230 14600
2 4.2X10° 1.2X10*~5.4X10° 197 2.1 235 15100
3 6.5X10° 3.8X10%~2.2X10° 195 2.1 225 14600
4 5.3X10° 1.8X10°~8.9X10* 192 2.2 232 14500 )
5 3.6X10° 8.7X105~7.6X10" 190 2.1 221 15000




Anmount Ki ndAnmount Anmount Anmount (gm) 1100GP12510252. 5: 11. 4: 1485
2100GP12510252. 5:11. 4: 1786 Ex. 3 100GPI 1515301: 11: 1560 E
4100GP11020251: 21. 2: 1453 5 5100GP22510252. 5: 11. 4: 1521 Table 1 (conti nued)
Physi cal propertiesFlammbility Volume resistivity Tensile Tensile Flexural
Fl exural nodul usUL-94 (0 cm) strengthel ongati onstrength

Aver ageR( MPa) (%99 (MPa) (MPa) 15.8X10' 4. 2X105"7.1X 10' 1962. 223014600V-0

24. 2X10' 1. 2X 104"5. 4X10' 1972. 123515100V- 1

Ex. 36. 5X10' 3. 8X10' 2. 2X10' 1952. 122514600V- 0

45. 3X101. 9X104"- 8. 9X10" 1922. 223214500V- 0 53. 6X10B. 7X105"7.6X

1041902. 122115000V-0 Table 2 GF wei Conposition (parts by weight)ht avera e

Composition (parts by weight) ] GF weight aver
w ) © o) (B) : (C) [(B)+(@)1: (D) | fo 90 A
LCP GP CF GF
Amount Kind Amount Amount Amount (4m)
1 100 GP1 5 5 10 1:1 1:1 832
2 100 GP1 30 10 3:1 — —
3 100 GP1 30 25 — 1.2:1 730
4 100 GP2 20 20 — 1:1 81S
5 100 GP2 30 20 1.5:1 — —
6 100 GP2 30 — — —
7 140 GP2 50 — — —
8 100 GP3 30 — — —
9 100 GP1 5 20 25 1:4 1:1 560
10 i00 GP1 15 3 25 5:1 1:1.4 538
11 100 GP1 5 5 30 1:1 1:3 713
12 100 GP1 10 10 5 1:1 4:1 B92




(A (B (Q (D

g LCPGPCFGF(B): (O [(B)+(C)]:(Dg fiber

| engt h

Amount Ki ndAnount Anobunt Anount (um) 1100GP] . 55101: 11: 1832 2100GP130103: 1
3100GP13025-1. 2: 1730 4100GP22020-1: 1815 5100GP230201.5:1 Com 6100GP230

Ex. 7100GP250- - -

8100GP330 9100GP1520251:41: 1560 10100GP1153255: 11: 1. 4538

11100GP155301: 11: 3713 12100GP1101051: 14: 1892 Table 2 (conti nued) Physi cal
propertiesFlanmability Volunme resistivity Tensile Tensile Flexural

e 2 {continued}

Physical properties Flar
Volume resistivity Tensile Tensile Flexural Flexural modulus
(8 * cm) strength | elongation | strength

Average R (MPa) (%) (MPa) (MPa}
1 7.6X10" 4,5X10%~1.0X10Y 185 2.0 193 13000
2 5.4X10° 2.5X10°~3.8X 10" 189 2.2 202 13700
3 3.8X 10" 9.8X10"~5.2X10" 183 2.0 188 12200
4 5.6X10% 9,8X10%~8.3X10% 178 2.5 181 11700
5 4.0X 108 1.3X10"~3.8X10° 195 2.1 228 14100
6 1.0X10' 9.3X10%~1.1X10%* 162 6.0 145 10500
7 g8.0X 10" 5.1X10*%~7 .5X10* 148 5.2 135 9500
8 1.3X10Y 9.5X10¥%~2,1X10" 150 4.2 140 9800
9 3.1X10° 5.3X10%*~4.7X10° 180 3.2 205 16200
10 6.3X10% 1.2X10%~8,7X 10 179 2.9 198 14100
11 5.3X10% 8.7X10%~7.9X10% 189 2.5 193 14300
12 8.8X 10" 7.7X10%~3.2X 10% 185 2.3 175 13500




Fl exural nodul usUL-94 (a- cmstrengthel ongati onstrength UN 2005
Aver ageR(MPa) (B) (MPa) (MPa) 17.6X10"4.5X10"" 1. 0X10" 1852. 01931300&)\5 f

25. 4X102. 5X10' -' 3. 8X10" 1892. 220213700~

33.8X10"9. 8X101"5. 2X10"1832. 018812200V-1 45. 6X10' 69. 0X10'5
8.3X10"1782.510111700V-1 54.0X10' 1. 3X10"' "3. 8X10' 1952. 122814100- Com 61. OX
| ol 1 9. 3X10117" 1. 1X10"1626. 014510500- Ex. 78. OX10"5. 1X1012'

7. 5X10" 14%%, é?i%%i,po 81. 3X10"9. 5X10""2. 1X10171504. 21409800-

93..1X1055.73X1 :'75&01803 220516200V-0 106. 3X10"1.2X 1016"8. 7X

100 a1y o 100 00%: Sn PRI aIsIRLeh e, SO SERRRRRLERRO e

GP1;  synt REtH LoD ARUbh Lt é "ﬁ‘;a&étri@é‘UfﬁE&UfeE'1Q¥d J}‘hPBQﬁ' GRpbLtE

I ndustries, Ltd.; fixed carbon content: 2; tlake graphite (CP,
manuf act urwl_ _:mtsd\jl ppon G aphite Industri es Lt d f| xed carbon content:
97. Omt %9 GP3; anorphous graphite (AOCP, rranuf actures by N ppon G aphite

I ndustries, Ltd.; épxpdctakbogrepniest (cH3. MuhlEacEhreghBpprRIppanbon fibers
(PAN- based fibers; diameter: 7 pm length: 6 mm
Graphite Industries, Ltd.; fixed carbon content: 97.0wt%)
GP3; amorphous graphite (AOP, manufactures by Nippon
Graphite Industries, Ltd.; fixed carbon content: 93.0wt%)
CF; chopped carbon fibers (PAN-based fibers; diameter: 7 pm;

length: 6 mm)

GF; chopped glass fibers (diameter: 10 pm; length: 3 mm)
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G, chopped gl ass fibers (diameter: 10 pm length: 3 mm 20 1 5 JUy A803005
Clains: 1. A sem conductive resin conposition having a volune resistivity
of froml x 10 to 1 x 10" f2-cm which is obtained by blending 100 parts
by weight of a liquid crystalline polynmer (A with 1-50 part(s) by weight
of graphite (B) having not |ess than 95% by wei ght of fixed carbon, 1-50
part(s) by weight of a fibrous electrically conductive filler (C and 1-50
part(s) by wgight of a fibrous non-conductive filler (D) in such a manner
that the total conpoundi ng anount of the conponents (B), (C) and (D) to

100 parts by wei ght 2Hf ' = 3 ' he ratio
of (B):(C is fro% '1:;?*3 St%nﬁgﬁdlrﬁ%@n%%a% irjéz;%:ih?) (g?(mf[!%B?@%O@?%\];: )éi s from1l:2

to 2:1. 2yolRghet @EAYLNVALACHOTHRY 1t & Clgdi Bbly Whepei mtdhe WHiRkmoUS
non-conductive filler (D) is dispersed in the conposition in a

wei ght - avehagd nfdd ey angidinyf 100 gar s thawe G0 A 3.1 dheiconposi tion
according to claiml1l or 2, wherein the fibrous electrically conductive

filler (Crrystalldardqolyvinear (@) aiRAN 1y5E.padet (Hie opoisgit af accor di ng

to any of clains 1 to 3, wherein the fibrous non-conductive filler (D) is

a glass fGirephite (B) having not less than 95% by weight of fixed
carbon, 1-50 part(s) by weight of a fibrous electrically
conductive filler (C) and 1-50 part(s) by weight of a fibrous
non-conductive filler (D) in such a manner that the total
compounding amount of the components (B), (C) and (D) to 100
parts by weight of (A) is 25-100 parts by weight and that the
ratio of (B):(C) is from 1:3 to 4:1 and the ratio of [(B) +
(C)]:(D) is from 1:2 to 2:1.

2, The composition according to claim 1, wherein the
fibrous non-conductive fillex (D) is dispersed in the
composition in a weight-average fiber length of not more than
600 um.

3. The composition according to claim 1 or 2,
wherein the fibrous electrically conductive filler (C} is a
carbon fiber of a PAN type.

4. The compesition according to any of claims 1 to 3,
wherein the fibrous non-conductive filler (D) is a glass
fiber.

5. A molded article which is manufactured from the

composition mentioned in any of claims 1 to 4.
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5. A nolded article which is manufactured fromthe conposition mérfi ibike@ddsin
any of clains 1 to 4. 21 1 5 JUN 2005 Abstract To provide a sem conductive
liquid crystalline polyner conposition which is advantageously used
particularly for electronic parts where a stable antistatic property is
given without a significantly |lowering of mechanical property. That is, a
sem conductive resin conposition having a volune resistivity of from1l x
10 to 1 x 10" fl-cmin which 100 paébth% ypeight of a liquid crystalline
polymer (A) are conpounded with 1-50 par fs) by wei ght of graphite (B)
having not |ess than 95% by wei ght of fixed carbon, 1-50 part(s) by

wei ght of a fibrous electrically conductive filler (C) and 1- 50 part(s) by

wei ght of a fi broug, nonswiWuct dugi EbhasEL{F 11&u§&0&95€am§ﬁ that the
total conpoundi ng anount of the conponents (B), (C) and (D) to 100 parts

by wei ght ¢f1 v idompdrik3QdPar Scibyi yved @hdn Bl ity theed %i@tﬂiuieﬁ)l}( 0

is from 1:3to 4:1 and of [(B) + (OQ]:(D) is froml1l:2 to 2: 1.
for electronic parts where a stable antistatic property is
given without a significantly lowering of mechanical property.
That is, a semiconductive resin composition having a volume
resistivity of from 1 x 10 to 1 x 10* Q:cm in which 100
parts by weight of a liguid crystalline polymer (A} are
compounded with 1-50 part(s) by weight of graphite (B) having
not less than 95% by weight of fixed carbon, 1-50 part(s) by
weight of a fibrous electrically conductive filler (C} and 1-
50 part(s) by weight of a fibrous non-conductive filler (D)
in such a manner that the total compounding amount of the
components (B}, (C) and (D) to 100 parts by weight of (&) is

25-100 parts by weight and that the ratio of (B):(C}) is from

1:3 to 4:1 and of [(B) + (C)):(D) is from 1:2 to 2:1.
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