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 ost-atre dah - 5 ratte—~at i nparting an antistatic
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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



material of the nolded article. For exanple, in JP-A-62-131067, an attenpt
at inproving conductivity has been made by bl endi ng conductive carbon
black with a liquid crystalline polymer. According to such a gt Bldi, 2005
conductivity is inproved but volume resistivity is reduced to 1 x 101 ncm
or less, and as a result, a resultant nolded article has electrical
conductivity in itself while having an antistatic effect so that it is not

possi bl e £Q+WS8 a3UE P RG] td Al £&148 a part where insulation should be
provi ded. In such a case where conductive carbon black is used, it is

difficult to contpgd apinge ) esd SipVAly2i D3 806AN0Sn OdtdespdOato 1 x 107
fl cmso that the nolded article can have an antistatic effect w thout

havi ng el eabfrictding ashidid ity fld hegen | Rad@-By b1 ATNE3 éhtductive
JP- A- 2000- 281885, attenpts at inproving an antistatic property have been

made by bkamthong Idraaphivigcias diquondluctyyeallinerpoimsr onlycgsadindg ecd S
used as a conductive filler, while surface resistivity is excellently
control | educh rRecesserd, ammdhc tofvignaphs t Enproivédiénlt keoXwme attai ning an
antistatic property becones excessive. As a result, fluidity and

mechani caFepistdmiitas i erddwwaddo thus 1¢esfutni oy lessackndfas a
practicability. Furthernore, in JP-A- 63-146959, JP-A-4-311758,

JP- A- 6- 93¥PSUidnd ) pregve-tErds Fplded tampt el athasrRa i @3 dabi ity have
been made b bIendLn%r_ raphi te and/or pitch-based carbon fibers. In these
cases, WAPPEUGHI Yo s§if JHksiTiPe AP P e bire et igct sso

difficult t&]%tcolq:t I’J'.Osl nvt:JOl:I LbrgessrieoslieStfic\:/i&gé etu?cs arerr?oull.éeié1ga1!’t?icle 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, cthus
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



2 1 5 JUN 2005 occurrence of wde variations in volume resistivity anon

mol ded articles. Consequently, a material which can overcone 41§ HAE 20
probl ens descri bed above has not been existed until now. DI SCLOSURE OF THE
I NVENTION In view of the foregoing problens, the present inventors have
conduct ed extensive research and study on materials having an excell ent
antistatic property, and as a result, have found that it is possible to

inpart a gtable ant io)glft il e R,fagﬁ%%éi’oﬁg F NI R C{é@;{@“w} pﬂu? lroy

wi thout significantly l'owerin e nmechani cal properties reo
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amount, 1 a3Re¢He/ Yrbh1ldiisS qdRAdINKR LG LS |t Hed P! SeENun vENt i ON.
That is, the present invention provides a sem conductive resin conposition

havi ng a wyekune 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 weight of graphite (B) having not |ess than 95wm % of fi xed
carbon, 1 to 50 parts by weight of a fibrous electrically conductive
filler (C), and 1 to 50 pam&SdnOSURE ghit THE al HVENTIGN non- conductive filler
(D) in such a manner that the total blended anount of the conponents (B),
(O, and (D) with Iespest ¢b 109 Heregobygverghiens, (eisgresent '
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



25-100 parts by weight, and that the ratio of (B):(CQ) is from3 5&%#%
2005 1:3 to 4:1 and the ratio of [(S)+(O]:(D) is from1l:2 to 2: 1 UIQ&D
DESCRI PTI ON OF THE | NVENTI ON: The present invention will be described in
detail below. A liquid crystalline polyner (A) for use in the present

I nvention refers to a nelt-fabricable polyner having properties capable of
formng an optically anisotropic nolten phase. The characteristics of an
ani sot r opinG 3n®d & Phase rikan-HeisoRf i [ B+ by) B: eoNvest fesml 1 ppl esi zat i on
inspection nethod in which crossed polarizers are used. Mre

specifically, an anisotropic nolten phase can be confirnmed using a Leitz
pol ari zing m croscope by observing a nolten sanple placed on a Leitz hot

st age, ETRAQET D i prrosphere of nitrogen. The
l'iquid crystalllne polyner for use in the present invention generally
transmts pol ari ZBue |[pgeseeveinvent bencastlwher destribednim debait nolten
state when inspected between the crossed polarizers to exhibit optical

ani sot roppelawch & 153aH A ceypeall e ppvyymer (M) aBodesee i bedthabove is

not limted to any specific one, but is preferably aromatic polyester or
aromatic PEEFERterdNeRt g0 stefers UeR P nel thEabpboebl e geetyrey skayinge
polymer is polyester which partially contains, aromatic, polyester or
aromatic P Wb he 1 fh LQHRIRG| *RuPEF ekt K. aph el ot §, Mol hgRe

havi n n_iLnherent__vi [ f I
a g a ﬁha;%fatThes qgrégtérls gscbfaén gﬁféo%%%h%c 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



2.0 dl/g, nore preferably in a range of 2.0 to 10.0 dl/g, when dissolved

i n pentafl uorophenol at a concentration of 4 1 5 JUN 2005 0.1 w % &t JBNC@be
used. Anong such aronatic polyester or aromatic polyesteram de for use as
a liquid crystalline polynmer (A) which is applicable to the present

I nvention, aromatic polyester or aromatic pol yesteram de having at | east
one conpound selected fromthe group consisting of aromatic

hydr oxycagboxykig.a L§ hydroxylam ne, and aromatic dianmne, as a
constltue%t ?sgpgftﬁgu gfgng%gﬁérable More specifically, they include:

(1) polyester mai By g‘)%rdl-ﬁ'a%an%ﬂﬁcor &1‘%&&:{“&9 ardmaAQmati

hydr oxycarboxylic acid and derivatives thereof (2) polyester mai nly
conpri si ngo{ fds0BLaRL AEVWR o uRF &sOh anepBld @r?agciraqmw e& gahd and
derivatives thereof, (b) one or two or nore o romatic dlcarboxyllc aci d,

al i cycl i cwHieRr bexupptiaable apd the ipralgeras itheialbn,aRdop@iene or two or
nore of aromatic diol, alicyclic diol, aliphatic diol, and derivatives

t her eof ; $3)lvpskgesber arota timi ployl veenprakidg (v iore adr ligast @nenor e of
aromat i ¢ hydroxycarboxylic acid and derivatives thereof, (b) one or two or
nore of acompbonndhypdilexyednifmem tiweowaione cicasiimeingned fdamrowattiives t her eof
and (c) one or two or nore of aromatic dicarboxylic acid, alicyclic
di car boxyh¥éroxyrdrbandlder iagdd.vesomdriscoftydnedylamine, 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



(4) polyesteram de mainly conprising (a) one or two or nore of aromatic
hydroxycarboxylic acid and derivatives thereof, (b) one or twprofio}gsof
aromati c hydroxyl am ne, aromatic diamne, and derivatives t hereof, (c) one
or two or 51 5 JUN 2005 nore of aromatic di carboxylic acid, allcycllc

di carboxylic acid, and derivatives thereof, and (d) one or tw or nore of
aromatic diol, alicyclic dial, aliphatic diol, and derivatives thereof. If

necessarymd}éngfﬂ%géw @%%Eﬁﬁcafg§&§if JB8Yq Pe; 15 cfiéhd£9§rﬁ&9f%iéu?“t$

ment i oned above erred exanpl eés of a conpound constitutin e liquid

crystal | i ng spo! Wil éﬁl@sp@iw@bh@ef@of heaRa esgNt onb NYLNELONoE nﬁéygeof
aromati ¢ hydroxycarboxylic acid such as p- hydroxybenzoic acid or

6- hydr oXy ad-dathitd A Lo BCi 41 i &y OIBE | g1 0] oélﬁﬁﬁgtﬁé diol, and _
2, 6- di hydr oxynapht hal ene, 1,4 di hydr oxynaphthal ene, 4, 4" -di hydr oxybi phenyl,

hydr oqui n@'da@::.vafﬁ&ié’§lmeﬁoﬁoﬁmﬂﬂd@céﬁﬁﬁﬁﬁn&eﬂowcﬁhﬁf@éiw ng fornul as
(I') and (11); aromatic dicarboxylic acid such as terephthalic acid,

i sopht hal imedd itsr 4y -loe pheay | w clar Hox ytdrs aftdens bmentioned above.

napht hal enedi car boxyl i ¢ acid, or conpounds represented by the follow ng

formula (111); andPeebenteédé examplesuch ascpmpanndopbeavitoting the

p- phenyl enediamne. HO -3- R-a OH ( I ) HO&WCO-CH (I1)
ligquid crystalline polymer ({(A) applicable to the present
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)].



HOOC-' '-N '-COON (I H) [wherein X denotes a group sel ected from al kyl ene
(d-c4), alkylydene, -0-, -SO, -SQ2-, -s-, -CO; and Y denotes a group
sel ected from-(CH2)1- (in which, nis 1to 4), - 0(CH)"O (in}vwhilth, 2005 s
1to4)]. 615 JUN 2005 Anong them aromatic pol yester containing p-

hydr oxybenzoi ¢ acid or 6-hydroxy-2-naphthoic acid as a nmain constituent
unit is particularly preferable as a liquid crystalline polyner (A) for
use in the present, invention. To ac t he present

invention, that i'¥"°1% lf}h?)‘&‘rtaﬁ?lm% Jf?s?%h’%sb?%p‘é??{jawl?ﬁepr| qui d
tall .t |
ot operti el bRl iEnlyd s 1 Y ¢ LIRSy | PPELING qu%% 2fFECE F ety
A houl | t B) h
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fi brous non-conductive fil in such a manner that the total bl ended

anount of the conpRpeitsidf, thé Qbield 65»tMétBréSéHECin%QnéQQnPaEE§tby
wei ght of the conponent (A) is 25-100 parts by weight, and that the ratio

of (B):(Chis,s ty ampar tah 4irlt Biht e pedper©f (4B QA is from1:2

to 2:1. As for the graphite (B), although various kinds of graphite such

as synt heidrgr sgradfhiiriee pariidyninst wiathguapdidgeificantly 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



(e.g., lamnate graphite, flake graphite, or anorphous graphite) can be
used in the present invention, graphite containing 95w % or ngrs, JUN 2009
preferably 98w % or nore of fixed carbon should be used to inpart
conductivity to the liquid crystalline polynmer so that it can have an
antistatic property. Anong such graphite, artificial graphite having a
hi gh fixed carbon content or flake graphite or vein graphite 7 1 5 JUN
2005 whi c tru a.resu |, d rficle is
preferablgh$§§n? e):llS:LV\éfO|nfr§" % S P%F#%ﬁ%é“’%e %%ht t‘ﬁﬁ%é%%brous

conduct'vsrubhsr %C%ref% 2agye! 'f‘.é%mf kﬂ%@ﬁp@%ﬁ;% %&ffcmn e metal

fibers, [ ass ers | skers, inorgan ers, "mnera nbased

fibers, or the |1 kS SRR Eteloh s Gl Wl b BRI 1 WIGH Py Njokel or
copper for attaining conductivity can be used in the present |nvent|on As

for the caphafckiiker $ibRAYN Rasadalki Rarbomdavdrs RY YU Giidddd e g

pi tch-based fibers nade of pitch can be wused. As for the netal fibers,
fibers mgeast Fablersteehisketral, Niesroinde) fidHeael, dithedld10¥mddeer eof ,
brass, alum num and alloys thereof or lead, or the |like can be used. I|f
necessar yfibkese et ahef lhides reasyeche ivedpecidateldy wdaal etk tdlt Budnaisher

nmetal according to their conductivity so that the conductivity thereof can
be i nmprovedckad bor coppewhifokerns tad mimigc lrometuait icddtyl mgni e 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



applied when used, silicon nitride whiskers, silicon trinitride whiskers,

basi ¢ magnesi um sul fate whi skers, barium titanate whiskers, sw

car bi de whi skers, boron whiskers, or the |like can be used. As f

o 0

inorganic fibers to which netal coating is applied when used, various
fibers such as fibers nmade of rockwool, zirconia, alumna-silica,
potassiumtitanate, bariumtitanate, titanium oxide, silicon carbide,

al um na, silkkcaso agt.=fsur . e
m ner al - bg’gggg%idbgpght %%ﬁ%’c%%%tss%%?&n%ils%géjfagﬁ%éngso%cg aﬁz}orﬁl?negd when
used, asbepbfs ehrbbe ke rsan ke pisghrMMNG  thems G Ry fdheicar e

preferable in terns of performance. Then, as for the fibrous non-conductive

filler (D) for use@n,nash&dd aIRNIE iFWEN | 1 h - ShrifscdiRersi 1 Wy skey s,

inorganic fibers, mneral fibers, or the like can be nentioned.

Exanpl es

of these fblkl asedang the paeeecns tiivsmtiddin,t kg dddranseaondactidne-d,i || er

(© to which netal coating is applied when used, as nentioned above. Anpbng
t hem gl asporbtihdrs faberpr, eindnalyiad ifiberas cf ey fldrkeanem Heurther, the
wei ght average fiber Iength of the fibrous non-conductive filler (D) in a
nol ded ar meokeéocokdt. he Exeapilesnddc ttihnes pdl iintesr s armpo it granies 3 efterssbl y
about 600 pm or less. If the weight average fiber |ength exceeds 600 pm
there is afcabe thikrouise copidyed ive ifdld eran{Gottchateich mekml gaafiisiance of

V-0 level. In the present invention, the anmbunt of the graphite
is applied when used, as mentioned above. Among them,

fibers are preferable in terms of performance.

glass

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.

the other hand, if the blended amount of the graphite

on

(B) is



(B), fibrous conductive filler (C), and fibrous non- conductive filler
to be blended is inportant to inpart a stable antistatic properit Ad
as excellent extrudability, noldability, and mechani cal properties. That
is, the anobunt of each of the conponents and the total anobunt of these
conmponents to be blended should lie in a specific range, respectively.

Speci fi cal
ext r udabi

o so tower sl TRATHAENG A 199 SRR Ao e PR R ()
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In poor antistatic effect. In this case,

is 915

conducti vi

conductive filler (C, large variations in conductivi

ly, if the bl ended anount of the graphite (B) is too |arge,

en an attenpt at devel opi ng

detrd opBAL WndE BASEN G & NRa Bk epgli {'ﬂcr@é@ﬂx@% Qlﬁetlbfeﬁa%%at .

y occur so t

st abl e antdnfhait G efiRetf Gafbu ok @bl vé Nedl 1dAUse) | hea Age Wty Di t 1 bies
graphite (B) to be blended with respect to 100 parts by weight of the

l'i quid crigsteaddduret pol ywescduy shoth#lt | 4 estibber angesodtict @FHOct pashs by
wei ght, preferably 10 to 30 parts by weight.

fibrous cowmdudig abtdinddr (THuss tlhe imoget oBctize gadppt opelB) esodve

| mpr oved

but extrudability and noldability are deteriorated. In addition,

excessi velbieamndgd corductespact it ded| ppeds bnuseigsubfivigei highidcase
that electrical continuity is

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

0

it

| f the bl ended anpbunt of the



established. On the other hand, if the blended anount of the fibrous
conductive filler (C is too small, conductivity is not develope i‘?g@?
resulting in a poor antistatic effect. In this case, when an & np

devel opi ng conductivity is made by increasing the blending amount of the
graphite (B), extrudability and noldability are deteriorated, and further
mechani cal properties are |owered, as described above. Therefore, the

amount. of yllyd i QU SOOI Ve, 1 A1l 64013 by Bl e iad 1 esest o

100 parts he | qU| cry I ne pol should

range of % .0 5G¢ Etsmbcy (L%e gg&{%@%y B8 ) Oelle O LEhdY %lght' The

bl endi ng ratlo of the grap |te to t | brous conductive er (O is

i mpor t ant .1 jfhat \"aslué hea 14 sli 2 W 2805 Pk 2061 0 rad & o Of ad R 14194 O houl d

liein arange of 1:3 to 4:1. If the ratio of the conponent ( exceeds

the upper tHd Mdhasalnha,a lﬂ'@'fdﬂﬂl&%ﬂuﬁﬁé Vi $ip Siddh 10 B P& sleved o peshn On
the other hand, the ratio of the conponent (B) is less than the | ower

limt val whe emessiMalit Righug,orshiedd 34 o1y shiglevedbopesc i ¢ty Tesulting in
the case that electrical continuity is undesirably established. In the
present i mesrtlioped,t dhef freetulobitrar niad tlye ddssandilege tdbed tibicais
non-conductive filler (D) is especially inportant. Specifically, when the
fibrous fiddrdrinwt tadded urslegihmtliygakbarlisttdd i ne pol yner, a resul tant

nol ded article has roughness in its surface, and as a result, slidability
i's 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
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| ower ed. However, the effect of maintaining stable conductivity can be
obtained. In the case where an attenpt at obtaining such an effgcﬁumﬁ@ﬂ?de
by using the fibrous conductive filler (C), the blending anoudt of ©1
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

fill iy [ [ | \ f d .
non- &éné e r%?hsegftf?%s 1:°f o, Rl SR EATIE e el R s h
bl ended afsiimed le FHilid MU £ S UET | & SERpAIP by, (N

stabl e copdustirdiny G P PRAULIREde RN, (4Hd hale TRRIRANIHRI AL

is lowered. For thi's reason, ¢t anobunt of the fibrous non-conductive

filler (Dhstq (g +lgnded 1db)l 1 sHNAOH Wid f8sPesdndd JOG pards Py |

wei ght of the liquid crystalline polynmer (A should Iie in arange of 1 to

50 parts by wei ghtrurttef erapl ohd Ocda b Paidsd bymyehghés amsl the bl endi ng
ratio of [(B)+(C)] to (D) also should lie in a range of 1:2 to 2: 1.

Furt her, cbmbbaecnhatsal(Bl.ended amlniD)ofid heve danentexf{B)dalidityarchd D) is
too large, extrudability and noldability are deteriorated. On the other
hand, if woddabdild!tybleered etk wnmiantatofd t hem i the cotlsemligndt alfl ehe
conductivity can not be obtained, and further nechanical strength is

| oner ed. Thérdf dlendede amspuit apudtemdfis Heoo small, stable

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
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conponents (B), (C, and (D) to be blended with respect to 100 parts by
wei ght of the liquid crystalline polynmer (A) should lie in a r‘,aggmpq)fzngl‘ﬁ
to 100 parts by weight, preferably in a range of 40 to 80 parts by weil ght,
and nore preferably in a range of 50 to 70 parts by weight. Further, a
non-fibrous filler conprised of particles or flakes may be blended in the
sem conductive resin conposition of the present invention within such a

t i I th tistati ty th t hat, i th
(ange 2 PN AR LN AL YRGBV DT ol r L0 S et R,
fil1er nehude SliGaLes e 85, (akfac M Ghen k8041 Guufl avap orgpiite.
vern1cuI|te, C§]CIUWISI | cat e, aﬂun1nun15| | Cat e, é? Spar po er, acid

clay, agalypled,i g, SErdfdiGn &i&é@iﬁ@é‘f@f@épnﬁﬁca@] assisll‘;%ﬁﬁ
&

sl ate powder, and silane; carbonates such as cal cr um car onat e,

bar i um caRepat %ua%ﬂ?%ﬂi@éﬂfm & arda H0 G d oy s SU A £SeS1E
barite powder, blanc fixe, precipitating 12 1 5 JUN 2005 cal ci um sul f at e,

baked gypswdh ard rRAnBaBrE fal Qi1 Mgl OXdkle Sme SULH&$a&k UM na hydrat e,
oxi des such as alum na, antinony oxide, magnesia, titani um oxide, zinc

white, silica, silifithe Srgkeftiaifventbbhpe £BEROBgh abfle djBd PHBELOUShEArt h;
sul fides such as nol ybdenum di sul fide; and netal powder. In the present
i nvent i on f idiridweu gioridves thinap i 116 et heand i theusileomnduatdvecdndietivand t he
fi brous non-conductive filler may be used as they are, they nmay be used in
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
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conmbi nation wth a known surface treatnent agent or a binder conmmonly
used. It is to be noted that conpositions to which desired progeftjiél ans
inparted by adding additives such as nucleating agent, carbon bl ack,

pi gment such as inorganic baked pignent, antioxidant, stabilizer,

pl asticizer, lubricant, releasing agent and flame retardant toaliquid
crystalline polyner conposition are also included in the liquid

crystalllne éﬂﬁ{ conggﬁi ion of the present invention. In the present
i nventi on, Wﬁ% % kinds of conductive fillers and one or

ki nd f d f
g?aﬁbagﬂssmfthnggé%OQHUCtilqu% creéé%fgfe t%gﬁgﬁaan§£$$ﬁ Eoérﬁ%?aP?|ne

I h
P(r)rpglmralr ng %ﬁ%ﬁct%anl ca pr operﬁ%eﬂ%ﬁgr e@tfiifé#%e# Oﬁ%% te%rr;dgut)f such
aliquid aierdlididdd) pRle Hia GBI Ag AhefXN 4 tgedl p%%%e in a

state where each of the conponents I's uni y di spersed rein the

graphite epiesldedldnl an KN 2005 AMNO T Oxsrliddd eiSro S%@ﬁ@té | 84 thse

crystalline polynmer conposition can be manufactured by bl ending both the

fillers atint h@jledition MItdDNed ahaverand kneading iheme |paden@inixly hey
are kneaded in an extruder and then extruded into pellets for use in
i nj ecti on 1iwlidied .t dHawey als ikdemdli grot tisdewot particul arly

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



limted to one using an extruder. EXAMPLES Hereinbel ow, the presenﬁELSL

i nvention will be described in detail based on exanples, but t hel Er M 05
invention is not limted thereto. In this regard, it is to be noted that
measur enents of physical properties and tests for the exanples were nade
as follows. (1) Volune resistivity According to ASTM D257, vol une
resistivity was neasured using a X100 3t plate speci nen. Measurenent was
made for five specinens, _.and an ayerage of the neasurenent_ val ues was
practi cal |y used £4S¥iae SEERSE Al Theial MAdunE 9% €184 Behot ed

that the average was ﬁbtai.ned as a .logarithmc nean. Furt z)r,xng al uati on
ci

was made Y&F SVAFRERFS suFr’lnﬁeasﬁF’?ﬁéH?e B % fofd 26 @ s’ (2)

Tensil e property_test .Tensile and tensile elongation were
measur ed éslgnrﬁmaﬁcﬁgfﬁﬁ{l?pgol A%E‘%%%Hb ‘speci men according to ASTM D638.

ol U oiaL, HeRRSH: ' fizhobdiha® AL ZATRITE N Bh o8 SUB AN XM &

nodul us of "el asticity usin nen having a size of 130

X 13 x 0.8 mm acg@iditng tgod%s-ﬂlhﬁ@co- a(s4)hé\§'ée{§)qn0f A RASH G fiber Tength
of glass fibers (G-) Abolut 2 g o pemet was eateélln an e]{iectrlc

furnace at about 700°C for 4 hours to burn all of resin,
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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furnace at about 700C for 4 hours to burn all of resin, graphiﬁa%dﬁﬂﬂz 0
carbon fibers. Then, a residual glass fibers as ash were dispers gi&%
aqueous pol yet hyl enegl ycol solution, and the right amount of it was placed
on a glass plate. This was observed under magnification using a

m croscope, and 500 to 1,000 of the fibers were nmeasured using an inage
processing unit to obtain weight average fiber Iength. (5) Conbustion test
Fl amrabi | i 1.y _was. ed usin speci nen having a size of 130 " 13 x 0.8
nm accor diﬁ%o‘i% ﬂ%ﬁﬁaﬁpﬁ’%‘g g'to 5 and Conparative Exanple 1 to 12 In
each of the exanples and conparative exanples, each of the fillers shown
in Table 1 or 2 was dry blended wth 100 parts by weight of a liquid
crystalline polyester (LCP;, Vectra A950 made by Pol ypl astics Co., Ltd.) at
the ratios shown in Table 1 or 2, and then they were nolten and kneaded
using a twn extruder (PCM 30 nodel manufactured by |kegai Tekko K. K.) to
pelletize. The thus obtained pellets were subjected to an injection
nol di ng machine to prepare test specinmens for the tests described above.
Eval uati ons were nmade using these test specinens, and the results are 15 1
5 JUN 2005 shown in Tables 1 and 2. 16 Table 1
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G- wei
LCPGPCFGH( B)

(Q[(B)

+ (O]

| ength

Anmount Ki ndAmount Anount Anmount (gn) 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)
propertiesFlanmability Volunme resistivity Tensile Tensile Flexural

Physi cal
nmodul usUL-94 (0 cm) strengt hel ongationstrength

Fl exur al

Aver ageR( MPa) (99 ( MPa) ( MPa)

Conposition (parts by weight)ht avera e (A) (B) (© (D g
: (D)yg fiber

1
Composition (parts by weight) .
) (B) (©) ©) (B) : (C) ((B)+(C)]: (D) | Greoid” oo
LCP GP CF GF
Amount Kind Amount Amount Amount (im)
1 1440 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 GP1l 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




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 G- wei _
(A (B (O (D g LCPGPCFGH(B): (O[(B)+(Q]:(D)g fiber
Anmount Ki ndAnount Anount Anount (um

Ex. 7100GP250- - -

| engt h

Conposition (parts by weight)ht avera e

1100GP] . 55101: 11: 1832 2100GP130103: 1
3100GP13025-1. 2: 1730 4100GP22020-1: 1815 5100GP230201. 5:1 Com 6100GP230
8100GP330 9100GP1520251:41: 1560 10100GP1153255: 11: 1. 4538

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




11100GP155301: 11: 3713 12100GP1101051: 14: 1892 Table 2 (continued) Physi cal

propertiesFlanmability Volunme resistivity Tensile Tensile Flexural

Fl exur al

nodul usUL-94 (a- cn)strengt hel ongati onstrength AverageR(MPa) ( B) ( MPa) ( MPa)

17. 6X10" 4. 5X10"" 1. 0X10"1852. 019313000V- 1

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 9. 3X10117" 1. 1X10"1626. 014510500- Ex. 78. OX10"5. 1X1012'

7. 5X10" 1485. 21359500- 81. 3X10"9. 5X10"" 2.

1X10171504. 21409800-

93. 1X1055. 3X10' *- 4. 7X101803. 220516200V-0 106. 3X10"1. 2X 1016"8. 7X
10' 61792. 919814100V-0 115. 3X10' 68. 7X10"-7. 9X10' 61892. 519314300V-1

3.2X 10"1852.317513500V-1 1 5 JUN 2005 GP; graphite

synthetic graphite (HAG 15, manufactured by N ppon G aphite

128. 8X1017. 7X 106"
GP1;
| ndustries, Ltd.; fixed carbon content:

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




98.5wmt %9 GP2; flake graphite (CP, manufactured by N ppon Graphi‘t 05
I ndustries, Ltd.; fixed carbon content: 97.Om % GP3; anorphous g‘féym g%
(AOP, manufactures by N ppon Gaphite Industries, Ltd.; fixed carbon
content: 93.OMm% CF; chopped carbon fibers (PAN-based fibers; dianeter: 7
pm length: 6 mm) G, chopped glass fibers (dianeter: 10 pm length: 3 mm
20 1 5 JUN 2005 Clainms: 1. A sem conductive resin conposition having a

vol une resj.stivi from1l x 10 to 1 x 10" f2-cm which is obtained by
bl endi ng o ﬁa&lrattf}sh’%emei ght of a liquid crystalline polyner (A) with 1-50

part(s) by wei ght .0 Lie: ! L ess Y i.ght of
fixed carbon, 1- 5%13%)&%?@?héglég%ﬁlﬁ@%)gga?gégrgﬁ's %ng{g?g%ﬁg?/\,\ﬁ%onducti ve
filler (Cnigibrl-GRapiR] téStn8Ysvrioh! Rfad; f EPLOEScaPBhnCoPREELYe filler
(D) in such a manner that the total conpoundi ng anount of the conponents
(B), (O oy duds)to 100 parts by weight of (A) is 25-100 parts by weight
and that the ratio of (B):(C is from1:3 to 4:1 and the ratio of [(B) +
(O]:(D is fromlgR2}ofRake drapher60(ppsi hhalraeeardangyt Rigpahm 1,

wherein the fibrous non-conductive filler (D) is dispersed in the
conposi t i Graphictevel s eweeagel €d ber fieagt Bapbonotonpest t han. 00OH) pm
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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3. The conposition according to claiml or 2, wherein the fibrousg JUN 2005
electrically conductive filler (C) is a carbon fiber of a PAN type. 4. The
conposition according to any of clains 1 to 3, wherein the fibrous
non-conductive filler (D) is a glass fiber. 5. Anolded article which is
manuf actured fromthe conposition nmentioned in any of clains 1 to 4. 21 15
JUN 2005 Abstract To provide a sem conductive liquid crystalline polyner
conposi tien which is advantageously used particularly for electronic parts
where a stable antistatic property is given without a significantly

| owering of mechani cal SUPRSIduct NBtrdSin AGRIBSOPHUStAYS) 1854 N

conposition having a volune resistivity of froml1l x 10 to 1 X 10" fl-cmin

whi ch 100 vohaideS s iwaiighttofosa drditid criyst abl hne peby e Al is
conpounded with 1-50 part(s) by weight of graphite (B) having not |ess

than 95% by tedingidt Wf HliersTl reariom . par-td wandightyet ei tiud a fibrous
electrically conductive filler (C) and 1- 50 part(s) by weight of a fibrous
non- condueirivseaflililmer fd)ymdmn (RUChiacHransr gahad (d)heot ot greorgabundi ng
anount of the conponents (B), (C) and (D) to 100 parts by weight of (A) is
25- 100 pagtrspin teei ()t beavd richatott Hes=atilrofe (B Geighd remfikeito 4:1
and of [(B) + (O]:(D) is froml1l:2 to 2:1. 22
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)]1:(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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