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ifivention relates to a liquid crystalline polyne
graphite, a fibrous conductive filler and a fibr ous non conduct i V& ‘?9| I I er

and nore particularly, it relates to a sem conductive |i qui dwm mmh
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pol ymer conposition which is suitably used for form ng el ect

which an antistatic property is required. BACKGROUND ART: Li

crystalline polynmers capabl e of f&HAGRE B Ahi sotropic nolten phé@@whave
been known as materials which have excel |l ent di nensional accuracy,

vi bration-danpi ng property) and fluidity, and hardly cause flash during
nmol di ng. Conv8BMIGONDYCTHNVAKRESIN COMPGRITHDIN g3 FORMEB AR TI€LEei nf or ced
liquid crystalline polyner conpositions have been frequently used as
materials for electronic parts. However, in recent years, a problemarises
in that such electronic parts are electrostatlcally charged due to contact

or slidi ?&ﬂﬁﬁcﬂ& ﬁ;}&@ﬁgﬂ&quﬂ;ﬂ!@ thereby causing electrostatic
damage. To prevent such elrectrostallc danmge, an attenpt is nade at
imparting an ant l'ﬁﬁﬁé'fmpéx?@a%ﬁ Yrd PaBedTol sed P:chidfci &dykddSelde by bl ending
a conductive filler with a plastic 1 material of the nolded article. For
exanpl e, pdl yhiA-&eindcdli0bilon dbrtd 8ty rd gANQyi RO fGYIBIE icdiadndtasebeen
made by bl ending conductive carbon black with a liquid crystalline polyner.
Accor di ngfi 0L esticdndr def ifhu £ Al cddndd ot dive 1 AN@ed dnd modddume resistivity
is reduced to 1 x 101 [err]Jcmor less, and as a result, a resultant nol ded
article hesrteliaciarlgal donkicttied tho ian ddmsisddnddutierendviqujdan anti static
effect so that it is not possible to use such a nolded article in a part
wher e i nstrys okl Frowal weeprapmnied tion sdvivhe icasaivedly coefudorve car bon
black is used, it is difficult to control volunme resistivity in a range of
1 x 10 tﬁPrlmwgl(ﬂlleC[’é‘Fql]kﬁn%tt%altn el G| afe TS Tt Y AREFE Yark s
antistatic effect wthout having electrical conductivity. Further, in

JP- A- 620708 JP- A- 2000- 281885, attenpts at inproving an antistatic
property have been nade by bl ending graphite as a conductive filler. Wen
only graphite is used as a conductive filler, while surface resistivity is

excel | entim@_l@na necessary anount of graphite and the like for
attaining an antistaii c property becones excessive. As a result, fluidity
and nechani cal propghidesr{s€al PV &bl JieiSs F&sHB I G ¢ Ned Agkn P fan
practicability. Furthernore, in JP-A63-146959, JP-A-4-311758, JP— A- 6- 93173,
and JP- A-&n{lg@6d&pi AthEids wiad DM e &l idahid idsy reer ikgen wiEda by

bl endi ng graphite and/ or pitch-based carbon fibers. In these cases, while
an i npr O\Ammteﬂ:cnelslérdabiimerysmlbaqnnn‘a¢mdcihnaﬁi©rdida‘mpdmg to control
vol une resistivity, thus resulting in 2 occurrence of wide variations in
vol ume r ésTeReNEY y amdnfl wolidet @nd dlasgd Lcormrudiashy dumigde mModidingi-ch
can overcone all the}gobl ens descri bed above has not been existed until

now. DI SELBURE Y 4 NAENFION NS &/ i aW DL ASRS f cﬁl@gscﬁ g B5%0bl ems, t he

t d ted h a t t I
Pavi ng. art SLLETT st T aé‘fvcserparl%gf%‘%ovﬁﬁéﬁeréicaoén%o&l[h e R ST ¢ hat
it is pos]_§|bl ?A&'n@&fcﬁl a_ st al gftlf(%atlcggoooert#arc%a |II_H__HV er,

crystalline % ot & gnl I'can y T oweri N nechani ca

propertieg, lhﬁ&fgrgg Q%/ %I eapdé%t q,[e?/,ﬁ{g:\l_ dg‘_n:q} Fl-%ré’d@on"?{' dh

speci fic graphi rous con ct ous nonconducti ve

filler i %@ré@e&f&@l@@mm&ﬁ%ﬂﬁw'aﬂﬂ ed Nt | @AUJHEd Y GYR18dieRy Of

the present invention. That is, the present invention provides a

sem condugid ¥ vieg r%sm&mm%ﬁémﬂﬂvs NO:1oe Me WU SiSiF td M d rddtat ifaange  of
1 x 10" to 1 x 1011 [err]cm by blending 100 parts by weight of a liquid
crystal | i dvemappe y meTo (FYewerith dudlo Sleqardstyi avelagligenf agr aptienet B)s havi ng
not |ess than 95wt % of fixed carbon, 1 to 50 parts by weight of a fibrous
el ect ri cahdge condimpaweing |dareraftQ)s tanit Iprap&tpara s o W dyar toifc le

fi brous non-conductive filler (D) in such a manner that the total bl ended
anmount ofim heteehpdreneberding (L)congurfiDje withlergpddt a wl0-isarts by

wei ght of (A) is 25-100 parts by weight) and that the ratio of (B):(C is
from3 1:3to 4:1 and the ratio of [(B)+(QO]:(D) is from1l:2 to 2: 1.

DETAI LED 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 invention refers to a nelt-fabricable polynmer having properties
capable of formng an optically anisotropic nolten phase. The
characteristics of an anisotropic nolten phase can be confirnmed by a
conventional polarlzatlon |nspect|on nethod in mhlch crossed polarlzers are
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As far-the metal fibers, fibers nmade of soft steel, stainless steel, steel
and al |l oys thereof, brass, alum numand alloys thereof or lead, or the like
can be used. |If necessary, these netal fibers may be respectively coated

wi th another netal according to their conductivity so that the conductivity
t hereof can be inproved. As for the whiskers to which netal coating is
appl i ed when used, silicon nitride whiskers, silicon trinitride whiskers,

basi c nag£§§éyggfuggaEﬁewﬁbfggﬁsafgggign1t|tanate whi skers) silicon car bi de
e Tl

whi skers oron whi sker € can be used. As for the inorganic

fibers to which ng O%§g§hgg Eﬁ ggph gg T@?H ysegn XeEEﬁﬁﬁ ghbers such as

fibers made of roc irconi a, alum na-si |éa potasstumtitanate,

bar'U”‘t'iﬂﬁ§6€1n§'Eéﬁ&ﬁ@£96i9§)h§é|b€QH ﬁ@&@'ﬂﬁ)bﬁ H&lﬁ&) ﬁh&h8@19é

bl ast-furnace sl ag can be used for the m neral -base ers to which
metal coatipPohSnBackappthed ygnigsed sa§bf§ﬁ@sp91 088, | 1 kec6281Rg wsed.
Anmong them carbon fibers are preferable in terns ¥ performance. Then, as

for the fihenus neohe@ndeshaveriviteriéDimpsbvegesut nvbiemer esent

i nvention, glass fibers, whiskers, inorganic fibers, mneral fibers, or the
i ke can besbebiiOoedisExadntesd ob6 Lheseof idkar sratessheananasaa t hose of
the fibrous conductive filler (C to which netal coating is applied when
used, as nestulbned mbsvitartomglfiednaryiate habeeteatreipakferable in terns
of performance. Further) the weight average fiber |ength of the fibrous
non- condueenguctivity {m)itsehfnvhidd havivyeanfanhéstehiconfifiectveopol ymer
conposition is preferably about 600 umor less. If _the weight average fiber
| engt h exEBRBsiB0dS\RRf PReFéPle Bocuse sughk 2hBohdededrhi€liel &can not
have a fl ane reS|stance of V-0 level. In the Eresent i nvention, the anount

of the grBﬁﬁth ?B? 1FFB}BE§°EoﬁHﬂE%?vBefPFP% ded) TRGSEFRr3usase
nonpondupt ve fi L ng § gg [ |n$§rta t, to l art ? Etable
antistati® ﬁFSpg?Pé 8 mEIFa5 ORxREPFENE S REFRuabl | +7y3: hbtGRbFI FRy, and
mechani cal o i AT kL eame TDBL1 LSy DS 2OUNE QLo CaEN Ok | he Gopangpks and

t he total "anoun ese conponen o be ed should TT1eé in"a specific

range, regngrtiyeiyac PRECIddLd Yardicid QW LI0HM Ofa d e &fﬁéﬁ'\‘_te

(B) is too large, extrudability and noldability are deterlorated

nechani cakishb88ghhvisgabsect ovesedecokButbevotier hapehetf iHerLﬁﬂdEd
anount of the graphite (B) is 9 too small, conductivity is not devel oped,
thus resubo?7083i anfogr-An2080ar8r8ebf eattehptshas taseovihgnaan attenpt at
devel opi ng conductivity is nade by increasing the bl endi ng anount of the
fibrous centiustatécfprbperty)havargeenamadei bysbliendbndugtaphiyyeogsua so
that a stable antistatic effect can not be obtained. Thus, the anount of

t he graphferdppfive Bélbeéndewhaptﬁniﬁsgéephtéelge paedsapyawei ght of the
liquid crystalline pol should Iie in arange of 1 to 50 parts by
wei ght, pF%P@PSEFVelélibeQO B e ByrﬁéF@hfes%Ft%Hétbléﬁd%ﬁcﬁ%%%ﬂFlﬁf t he

fib d fil C | |
o oved RaRLE iiﬁaaLP|P?9é %a*in%ﬁﬁbvﬁ{ﬁg aFEoRePE  analERR L LkE eaE T o

i d th t
g?ﬁﬁff?ﬁ:%*&%% finGoRAUBLYLEXCLS HRABLARGInebiliEs  ERULEL P! 1 40P, 208 e
anmount ofrggslelb@9u§dgegdyﬁalMscﬁahhsal(5}obar£9935gyglioaepgacttxagy is

not devel oped, fhus resufting in a poor antistatic effect. In this case,
when an a&&sﬁmtla? devebeRi B8 pLAEUESEANELYtYS MRABtR¥rhOEECashNgpLl Re

bl endi ng amount of the graphite (B), extrudability and nDIdablllty are
deteri oratgdi4gndof ugbharanechapscalppropepsies, aafdl opened) 1asedescri bed
above. Therefore, the anount of the fibrous conductive filler (C to be

bl ended wathempspeat iLmp#60ipgrsdilgbikight hatet beehi fadd byyslahding
polymer (A) should lie in a range of 1 to 50 parts by weight, preferably 5
to 25 parygsabhriwei ghd/oFhpibtbndangdr aarboof fibergr aphnt th¢s casehe
fibrous conductive filler (C) is inportant. That is, the 10 bl endi ng
rati o of ¥Bileoapcimprevesenteinnsiidahydiby ¢an be gonfirmedheikaifo of
the conponent (B) exceeds the upper limt value, a desired conductivity can
not be de9éf&pEH1toRot RRNEEALr VAAHEE FRELFELVALES ERES cHAPBRERRI (B} is |ess
than the lower limt value, excessively high conductivity is devel oped,

thus resulting in the case that electrical continuity is undesirably
established. In the present invention, the effect obtained by blending the
fi brous non-conductive filler (D) is especially inportant. Specifically,
when the fibrous filler is added to the liquid crystalline polyner) a

resul tant nol ded article has roughness in its surface, and as a result,
slidability is | owered. However, the effect of nmintaining stable
conduct|V|ty can be obtalned In t he case where an attenpt at obtaining
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(5). Conmbustion test Flammbility was neasured using a specinen having a
size of 130 x 13 x 0.8 nmm according to UL-94. Exanples 1 to 5 and
Conparative Exanple 1 to 12 In each of the exanpl es and conparative
exanpl es, each of the fillers showm in Table 1 or 2 was dry bl ended with
100 parts by weight of a liquid crystalline polyester (LCP;, Vectra A950
made by Pol yplastics Co.) Ltd.) at the ratios shown in Table 1 or 2, and

t hen t hey r en.and.kneaded, using.a twn extruder. (PCV 30 nodel
rmndf act WP SEeEp kb oar AR TR R SRR, B I SRR TR AR Dl 1 et s
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0 ~ ~ 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 liquid crystalline polymer without
significantly lowering the mechanical properties thereof, by
blending the liquid 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 x 10* to 1 x 10*" Qcm 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 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 (A) 1is

25-100 parts by weight, and that the ratio of (B):(C) is from
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The present invention will be described in detail
below. A liquid crystalline polymer (A) for use in the
present invention refers to a melt-fabricable polymer having
properties capable of forming an optically anisotropic molten
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 liquid crystalline
polymer for use in the present invention generally transmits
polarized 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 liquid crystalline polymer is polyester which
partially contains aromatic polyester or aromatic
polyesteramide in the same molecular chain. Preferably,
those having an inherent wviscosity (I. V.) of at least about
2.0 dl/g, more preferably in a range of 2.0 to 10.0 dl/g,

when dissolved in pentafluorophenol at a concentration of
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GP; grapht 1. s hetic. graphite (HAG 15) nmanufactured by N ppon
Graphite ‘nls"uts ralltes%/dl%t §58 fgd carbon content: 98.5wm~) GP2; fl ake

hi t CP, b | | I ] Ltd.; fixed
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Chopped Cais T Barad AT BREqT i berar il S BRI 1 o
chopped gl fi Do bAmEd & ik \BrBsd@NGidert 180, Zromdd@d ms: 1. A

sem conductive resin conposition having a volune resistivity of from1 X 10
to 1 x 1@chyedtd£mr Hidiat Sc G B0tk iamidee mivich gl Gk pagd s herei ght of a
liquid crystalline polynmer (A) with 1-50 parts) by wei ght of graphite (B)
havi ng nadompmsmd hegl &50eDYE vém e afrdup esbrosairdimg loeHGymidts)c by wei ght

of a fibrous electrically conductive filler (C and 1-50 parts) by wei ght
of a fibrmudroxrncadmkctiveadid) eardidtian putoxy seminer, tdrad ddvwenatatal
conpoundi ng anount of the conponents (B)) (C) and (D) to 100 parts by

wei ght ofdiamine, 265 1008 tstugn el gymanticuletly Irefataplgf. (B): (O is
from1:3 to 4:1 and the ratio of [(B) + (O]:(D) is from1:2 to 2:1. 2. The
conposi ti on accor¥ehg $eeelbifrilywhehey niRk14¢ br ous non- conductive filler

(D) is dispersed in the congositipn in a \A/ejjtﬁg,ht-avera e fiber length of not
more than 600 Vi m1B3. PahEeRbiboiitby CRURT LT HRE tPRI ST nt1C ofF ZMO%fier ei n

the fibrous electrically conductive filler (C% is a carbon fiber of a PAN
Lype. 4. G tOTHORT (HEF SREGTERINY 1 ! DTt AFore BT es WHRes ¢ he
fibrous non-condugty v ' ]S a | be 5 I ticle
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10@@10@@1DE§&169@2yétaEEAﬂ#BﬁEE&Eé&@EA)lﬁﬁﬁﬁlcable to the present

"10%@& ()-!,! 109 ()-m ! 10%& ()-m F" 109%& ()-fF" 10%@& ()-f 10@
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ih droxynaé%thalene, 4,4’ -dihydroxybiphenyl, hydroquinone,

resorcin, or compounds 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 @— Nigg:@ H ()
HOC @- Y—@— R ()

[wherein X denotes a group selected from alkylene (Cl~C4),
alkylydene, -0-, -SO-, -S0,-, -S-, -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)1].

6



& ()- 1Z"10%5T5& ()- R RTT| TTT}~<~\ =51

10! 2" 109%&' () - @"10%& ()-@Z"10%T& () - @" 1090 @ ()- @"10%& ()-@! 109%& () -
f TVWWWWAWWBW.AO! 10/ 10/ 10/ < 10% & ()-G 10% & ()-Y 10T 10T

10Tf <109&' ()-f):11090& ()- WWW

W W WEVS WS Y?bWLAO! 010%4| & () - k2010%4| & () - k2010%4| & () - k2010%4| & () - k2010%}
| & ()-k2010%4| & ()-k2s610%t| & () - SWANW W W W Wi[ A?bWLAO! 010%4| & () - k2010%4
| & ()-k2010%4| & ()-k2;c .

| - 010%| & () - k201098PE E?eﬁz*9%9?9&%@v?9®¥fﬁ5861ﬁ8P gining p-

avBvevrvel P00 TOAT £ (15K 30108 & 11O KEGTOAPF 091 KaBIT € 1) PRS0 T0ve &
kv E21 7 SO EBSAT abTbbat & %‘%9%%%%% FSOREDANE 3 (3 kb8t & () -Koo1

09| & %y, 0 2 k2
| - ohowé)&§%¥ k2010@%@§6 -k20 o/m|%?¥?;§ o éﬂ%@%vwééng 2%9?%%?8@m|0103m|&

()-k2010%| & () - kaglg%@xh&vé) th@04B%Y4LE& b6r- kRB1QMEEENL) 1K3@ﬁ9?{6h& thak2010%!
1 & () - kK2IVWKWMANVONPWONGVEC T / D10%0109%8| & () - k20109 & () - k2010%4| & () - k2010
% & ()-k2O10%d| &mpark2afi antistatic property to the liquid
- QARVBWIVOWANWWIVTZ L / WD10%4 | & () - k2k010%4| & () - k2; ¢
| - 0109%| 8c£yskaD108E| BoLymER20R0LHbEE (3 ikR YT YEIE VP VDIMSE VEF; the
I \VD10%4| & () - k2010%| & () - k2010%| & () - kK2010%| & () - k2010%] & () - k2010%4| &
) - k2010%119&hé911k21VgWWWVW‘ﬂWQ’IeOf 100 parts by weight of the
 V010%| & 010% & () - k2KOL0%| & () - k20109 & () - k2KOL0%| & () - k20109 & () -
k2010%4| & tguidqrevepidiaespolymer (A) should be blended with 1 to 5

0 0 0 0 0
RGP LIS SR
1-010%1| & 2010%(1 & 0%l k201096 | & ( VAN OO/ 010% | & (
) k20109&f%%f§ k2528 4| gé g&f&%Y)“ﬁ?@RB@&f&%(g 5348 0e| & () - k20109%4|

L L A G e gl

) k20100 & T3 k3b1boar B TS kBOToTaT AT FEYBOTONAY & (1 KIOLOBAI & () kowuwi

VwVWO/Oloﬁghﬁef)tkaeleﬂél&o£A1k@@é@&@a&a&éuKQOAQWQm&.&amggﬂéﬂ%él&si) k2;c
- VWAL V<0/ 010%4 | & () - k2010%4| & () -
| -010%| &(¢) ; kaﬂ&0?ﬁ)&withk26§ﬁ&@t8té)1kQVWWWWWW$90WQi@H@I8&(&h&20010@&|&f(
) - k2010%| & () - k2010%| & () - k2010%# & ()-k2010%4| & () - K2010%4| & () - k 2VNANNAY
W R80/ 01086hBonEnk 20AD%E &2 6 ) 1 kA0 &S &bY ) wk 201 094484 (Y h&ROLBEHAF&E{P- k2; C
|- VWA <O/ 0109%4| & () -k2; ¢
| - 9%910%4| @f (fBk26¢ @@F&ﬁ(?mk2010@a|&.%)aRQOQU9&¥€F{9 REWNBWR EF ADD10%| &
'()-k2010%| & () - k2010@&£/ ()-k2010%4| & ()-k2010%4| & ()-k2010%4| & () -k2010%
4] & () - k2wt B209al & () - k2010%1| & () - k2010%!| & () - k2010%4| & () - k201

0% & ()-k2;c ! V<l / 010%| & 2010%4 &
! - ohowéf& () - k2016§&¥8¥ FhR2818 %& §§ E v®3&§§ oh) v&F18us kinds of

2 1101091008 B (L2010 AL e k2OdOIEh B ) aORQULES skpRipEsl & - ko

XXXV VBI 4 1 %4|§a§1? ggé?&%%?té) gggg%og?ééﬁégék29;05%$§bﬁgﬁg2010%4|&'()-

k2;c !- 2010%

| -) 010%| gk hK@Qioe@h&bé)u58§19r{4£ﬁe(§r£3éﬁ<txfﬁ<$é§{€<§%><}§ Y| & () - k201
0%4| 010%4] & () - k2010%4| & () - k2010%4| & () - k2010%| & () k20 0%| & () -k2010%|
& () -k2' XeX¥a XaXaX1X¥bRBY/ B10ML &, (Dr&ROLOBEY &5 Syt & 202008L& &) - K2R4Q%| & ()
-k2010%4| & ()-k2;c !-1XEX7TXOX<X=X>XH.|/010%| & ()-k2;c

-010%l| & &yb&R- BAONE@{H&bE) uk@a0t6YdhBat ) - 2DA0EHE] BL (Y - K@ >MRXGPABXEXDXEX} cl
/010%| & () - k2;

010%}] & (yrk804DVdhé& DP1kBOL084E| Bhé) - kKROGORhEVE) ak 2810%L AL { & - k2010%1| & ()
-k2010%4| & () - KZEXFXIXKXLXNXPXqR3I / 010%4| & () - k2010%4| & () - k2010%| & () - k20
10%1| & ()PkoDeOYWH| & phoRQ; such graphite, artificial graphite having a

I - PXQXRXTXUXVXWKpV<I / 010%4| & () - k2010%4| & () -k2; ¢ ) )
1-010%| 821{911@@49%1:@;{39%29119%% ey - 32%"5(9()@()‘@9({1)(\'-9(] X¥ cYE DR 09@RBALF€K2010
%9010%1| & ()-k2010%4| & ()-k2010%4| & ()-k2010%| & ()-k2010%| & () -k2010%| & (
) - k2] XAX_X XaXbXcXv\ Bl / 010%}| & () - k2010%t| & () - k2010%4| & () - k2010%4| & () - k2
010%| & ()-k2;c !-cXdXeXf XgXhXl Xu[ <I /010%}| & () - k2k010%4| & ()-k2; c

1-010%1| & ()-k2010%1| & ()-k2010%t| & () -%2lI XnXgXt XvXyX| XeFI / 010%}| & () - k2010
% & ()-k2010%1| & ()-k2010%4| & ()-k2010%4| & () -k2010%4| & () - k2] X} X~XXXXXv\W\8
1 /010%| & () -k29910%1| & () - k29910%4| & () - k2010%t| & () - k2010%4| & () -k2; ¢

F- XXXXXXXgMBI / 010%4| & () - k2010%4| & () - k2;c

I- 0100/(4| & () k2010°/e4| & () k2010°/e4| & () k2XXXXXXX} CI/OlO%ﬂ| & () k2010°/e4| & (0

NN A NN A NN A INATA NN A INATA NN A INATA NN A INATA



|- YYYYYYYu[ Al / 0109910%| & () -k2010%| & ()-k2; c

| -010%| & ()-k2010%| & ()-k2010%}| & ()-k2YYYYYYY}cl/0109%010%}| & () - k20109%|
& ()-k2010%| & ()-k2010%}| & ()-k2010%}| & ()-k2010%4| & () - k2010%4| & () - k2YYY
YYYYI M |/ 010%| & () - k2010%| & () - k2010%#| & () - k2010%| & () - k2010%| & () - k2
¢ - YYYYYYYgMBI / 010%| & () - k2010%4| & ()- k2; ¢

| -010%}| & ()-k2010%| & () - k2010%t| &' () -K2YYYYYYY} cl / 010%}| & () - k2010%}| & (0
109%}| & () 6%0%0%15&' %; 20109%| &' k20109 & %) kzofz.ow & él-kgmowu & ()-
k2YYYYYYW BT R 09884PREt Y K 6&‘6%4 f‘)‘ck‘éﬁio | & TFoROBABBATR 859Kk 201004 & (

1% &ag;%gd“%%l%’ Wjﬁé%g%sﬁ%@l%%&' Siatert ST 201000 & (0

kszvvwl/mo}fg%‘ﬁ % 15 ﬁ%}éﬁ??‘*g %%562%%&5?? g%&%@;(ﬁk ()-k20|10(Ve(1?&

"()-k2;c ' : ?%ngdgﬂgb% 0529 Y8 Beofd- %2 ﬁet £ s, or
) 2010/(4 @:10 ?f

'-010@&|&f k2010%t| & () - YYYYYZZ|

sGlOW&'()%laQQO%%é}s wR1ORE £ ) - hol Qr{a?c(h&rsoml/ﬁefhszzzaz ZZt X</
109&’ 109k () - 75& 109%&' ()- 75 10%& ()-75 109&' ()-75 10%& ()- 75
109%& () 7BYBe2E778pTORE 1ORE £3spScADVBIY) c3BtQ%K () -HEcd DY EN-45; c% V
109& () - 7522Z77Z7T8</ 10%&' ()-75,c%V 10%& ()-75 10%& ()-75 109%& ()-75
1098 () - 7ThZZREYZEFt XsppadP Vbt ) a 76a 10URY (yoRABud OULA €Y - 76n 1D&RILEEd 75n

109& ()-75 109%&' ()-75 109%&' ()- 7527 Z#Z$Z%&Z| PA</ 10%& ()-75& 109%&' ()- 75&
109&' () - 768e 10P@5€NE7EnTOABAION - 75; c% V &Z' Z(Z) Z* Z+Z. ZpT4</ 10%& ()-75
109 ()-75;c%V 109& ()-75 109& ()-75 109%& ()-75.2/ Z175Z779Z; ZdD</ 10
109 ()-75 109%& (Rs750r0%Re( Farbonofkbeys75PAoRagspd75ibeva prdesof
2<7=7>77ZAZCZpPO<| 109 () - 75 10% ( 21 75 109%&' ()-75_10%& ()-75 10%&' () - 75;
c% V CZEZeplppoyykopkreileoog pitob-hasgd (fihergopade afopitgh7epn 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. 1If
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. As 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
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10%&f()'7§or used in the present invention, glass fibers, whiskers,
inorganic fibers, mineral fibers, or the like can be
mentioned. Examples of these fillers are the same as those
of the fibrous conductive 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 um
or less. If the weight average fiber length exceeds 600 um,
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
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amount of the fibrous conductive filler (C), large variations
in conductivity occur so that a stable antistatic effect can
not be obtained. Thus, the amount of the graphite (B) to be
blended with respect to 100 parts 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. 1In
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 liquid
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
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the other hand, the ratio of the component (B) is less than

the lower limit value, excessively high conductivity is
developed, thus resulting in the case that electrical
continuity is undesirably established.

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 liquid 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. 1In 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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of [(B)+(C)] to (D) also should lie in a range of 1:2 to 2:1.

Further, if the total blended amount of the
components (B), (C), and (D) is too large, extrudability and
moldability are deteriorated. On the other hand, if the
total blended amount of them is too 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 liquid 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 carbonate, and dolomite;

sulfates such as barite powder, blanc fixe, precipitating
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sand, quartz, white carbon, and diatomaceous earth; sulfides

[[ pP4+
[[tX+

such as molybdenum disulfide; and metal powder.

In the present invention, although the graphite, the
fibrous conductive filler, and the fibrous non-conductive
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
liquid 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 crystalline polymer
composition having an excellent antistatic property, without
impairing the mechanical properties thereof. A molded
article made of such a liquid 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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mentioned above and kneading them. In general, they are
kneaded in an extruder and then extruded into pellets for use
in injection molding. However, kneading is not particularly

limited to one using an extruder.

EXAMPLES

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

According to ASTM D257, volume resistivity was
measured using a ¢100 *x 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
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(4) Method of measuring fiber length of glass fibers (GF)
About 2 g of pellet was heated in an electric
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% aqQueous 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 x 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 liquid 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
Ikegai 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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