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COVPGSI Tl ON BACKGROUND OF THE | NVENTION Field of the invention

The présent invention relates to a resin conposition whj MX.% nt
thin-wall flowability and provides a nolded article hav | ent 'heat

resi stance and | ow warpage. Description of the Related Art % Since a
liquid crystal polyester is conposed of a rigid nolecule, a k omain is
formed whi ch does not cause entangling and keeps liquid crystal condition
even in nol t HIQUIMN ARYSTAL (HOLYESTER RRSIIEMAMPASIRAAN i or in which a

mol ecul ar chain is extremely oriented along flowng direction by shearing
i n nolding, therefore, the polyester 1is generally called a nelted liquid
crystal type (thernotropic liquid crystal) polynmer. The liquid crystal

pol yest er haBACRGREKBIDY QFk RHB ANVENEION | owi ng property because of this

speci fic behavior, and has high tenperature of deflection under |oad and
conti nuous uRieldnnf the clnw@ M ng on the nol ecul ar structure, and

deformation and blister do not occur even if it is immersed in a nelted

sol der of 260[ er I ATeRYHe iOVERLIADH XE1AE9R5S & FRfH GWPPHSFALd by
filling afi bwrd?:ll.Jcsh rtﬂg feo:igéf err‘r@ tgtrxir?-l-warlffr?fggetxgglggyaand provides a

molded article having excellent heat resistance and low
warpage.
Description of the Related Art

Since a liquid crystal polyester is composed of a rigid
molecule, a polydomain is formed which does not cause
entangling and keeps 1iq\.;id_ crysf'.'él condition even in molten
condition, there is represented a behavior in which a
molecular chain is extremely oriented along flowing
direction by shearing in molding, therefore, the polyester
is generally called a melted liquid crystal type
(thexmotropic liguid crystal) polymer. The liguid crystal
polyester has extremely excellent melt flowing property
because of this specific behavior, and has high temperature
of deflection under' load and continuous use temperature
depending on the molecular structure, and deformation and
blister do not cccur even if it is immersed in a melted_ solder
of 260°C or higher. The:':éfore, a resin composition prepared
by filling a fibrous reinforcing material representad by a

glass fiber and an inorganic filler represented by talc into
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ubstitute sheet - 27 April 1998 a liquid crystal polyester, is a

materlal suitable for electric and electronic parts in thin-wall or

conplicated portions, and for exanple, used for sealing a relay part,

coi | bobbin, connector, volune part, notor parts such as a comutator and

separator, or elenents such as a coil, quartz oscillator, 1C chip and the

Shape “°W?da JE?%&%#}?%%P% %ﬁv?#ai gat] %wﬂ t#ﬁi‘ﬁ} B BT, B 001"
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mechani cal pro ertles For _further
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required to be thin, and the electric and electronic parts
as described above are required to have further improved
flowability with maintaining the conventional heat
resistance and mechanical properties. For further
improvement of flowability of a liquid crystal polyester,
various investigations have been carried out. For example,
Japanese Patent Application Laid-Open (JP-A) No. 57-40550
discloses that a blend composed of a complete aromatic
polyester which forms a first anisotropic melt phase composed
of a repeating unit comprising about 10 or more % by mole
of naphthalene and a complete aromatic polyester which forms
a second an'isbtropic melt phase, is a polymar. blend showing
anisotropic melt phase.which does not manifest significant
decrease in mechanical property (herein, it is well known
to those skilled in the art that the complete aromatic
polyester which forms an anisotropic melt phase has the same
meéni.ng as a ligquid crystal polyester.). However, in this

publication, there is no description at all regarding whether
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I7°gurd crystal polyester.). However, in this publication, there is no

description at all regardi ng whet her - 3

Substitute sheet - 27 April 1998 such a polyner blend inproves

flowability of the first or second conplete aromatic polyester. JP-A

59-85733 discloses that extrusion nolding property of a liquid crystal

pol yester is inproved by blending small amount of a crystalline conpound

havi ng | ow n®nekuppolkEmgnt bleadsimpgavesoddpwabid itic ofi ddied fdmpedt gir

pol yester. However, this publication does not describe possibility of

i mpr ovenment $RCORGGABPLELE AxomAtds: DedYeSstdithg, JBMA FA-858733al , such a

conmpound havi ng | ow nol ecul ar wei ght has, | ow heat resistance, and

t heref ore ca%gsl?ﬁgr'M%e&&mémmﬁ#wwemry of ackkgnag cxyeta@h not

be used. JP-A 3-252457 discloses that flowability of a liquid crystal

pol yest er i sPPHBRELEY BF 1aBFCNSds by Plensing AMYEHerCE oAt di ni ng as

~a main conponent p-hydroxy benzqic acid to the liquid crystal polyester.
However , thi§r¥§1‘rﬁgéii¥‘90ﬁ pongd having Loy meieculag ‘S?hﬁgé tpseddiand by

i scl oses i MiPBYeIBRE' £RS S FeymplanIReSha | BRSYOTr Ehifol ymer

[Lonebr |ty LR 1S8THoRE ol e SR BTy B VSR L
flowability in injection—molding,.and in general, such a
compound having lowmolecular weight has low heat resist-;ance ‘
and therefore causes thermal decomposition in molding-
processing and can not be used. JP-A 3-2 52457 discloses that
flowability of a liquid crystal polyester is improved by
adding small amount @f An Nligomer containing &2 a maln
compoﬁent p-hydroxy benzoic acid to the liquid crystal
polyester. However, this composition is not stable in heat
resistance represented by solder heat resistance, and can
not be used practically. JP-A 60-245632 discloses
improvement in flowability by adding small amount of a
polymer flowability modifier composed of terephthalic acid,
p-hydroxy benzoic acid, hydroquinone, isophthalic acid and
biphenyl to aromatic oxybenzoyl polyesters. However, there
is neither description that this polymer flowability
modifier is a liquid crystai polyester, nor description that
this modifier has effect of improving flowability in

injection-molding at all. Purther, in the use for a

—_—
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description that this polymer flowability nodifier is aliquid crystal

pol yester, nor description that this nodifier has effect of inproving

flowability in injection-nolding at all. Further, in the use for a :

4 Substitute sheet - 27 April 1998 connector, inprovenents in |ow

war page and heat resistance are intensively required in addition to the

above-descri bed rTBr ovenent.:.i n rovvavarl ty, and the above descri bed

methods canCABREGER¥ GAmRER¥EERPEE $3,10W YaxRage 4nd h q%’\%‘ﬁ&@é‘ceand

heat resistance jn oporti RY . OF THE | NTI

obj ect of th@ ﬁr&'é sgﬁsinﬁw*?’q d'“sNyAétt‘-ﬁ@ t%tﬁﬂﬁe‘ﬁ@é’@f‘i

and to provide a |i |d cry t al ol yester, resin SItI n mhlch has

excel | ent thi ﬂpF\BVP bﬁtq‘@’ ¥ 8PCER eat’l?ﬁ}f @WW

- excellent heat resi stan and | ow page, The present I nventors
have i nt ensi GQPynQFuBF@‘Hgaﬂ 26%"{%9 *é%b'rﬂég(felﬁf 5 o IV ALRATRY €

found that there,i s . obt a,l ned a resin conposition which can acconplish the

~ above-descri 888 BSPRE.TOS}HHANGE AP S90S BRORRIARMof an inorganic filler

conposition %&f@hﬁiﬁ%ﬂﬁ#ﬁi#&%& quid crystal pol yester (A) and a

liquid crystal pohyeghect of the present invention is to solve the
above-described problems and to provide a liquid crystal
polyester resin composition which has excellent thin-wall
flowability and provides a molded article having excellent
heat resistance and low warpage.

The present inventors have intensively studied to solve
the above-described problems and have found that there is
obtained a resin composition which can acccmﬁlish the
above-described object by blending specific amount of an
inorganic filler in the form of fiber or plete into. a liguid
crystal polyester resin composition obtained by blending a
liquid erystal polyester (A) and a liquid crystal polyester
(B) in specific amounts wherein there is specific difference
between their flow temperatures, and that there can be
obtained a super thin-wall molded article having thickness
of 0.2 mm or less and having excellent heat resistance and
low warpage by using the composition, completing the present

invention. Namely, the present inventions are as described

below.
- 4 -
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fl.ow tenperatures, and that there can-be obtained a super thin-wall nol ded
article having thickness of 0.2 mmor |ess and having excel |l ent heat

resi stance and | ow warpage by using the conposition, conpleting the
present invention. Nanely, the present inventions are as described bel ow
5 According to the present invention, there is provided a
resin composition conprising an inorganic filler in the form of

fi ber havi ng(d]ldramesén cbmﬁbﬁdt[i.enr komprd singeagt inorgadis0@iller in
[err]mor plate having a particle size of 1-20 [err] mconpounded in a 5
liquid cryst &hepSoyos oér £ibeirn oroppaset componrgiedednby liquid eoyssaddi ng
nmore than 10 to 150 parts by weight of a liq crystal polyester (B)
into 100 par ¥9 Nﬁ-"\'ﬁ‘o@irgﬁ'ﬁséﬂ gompgsition ohbadned by pespeunding iketsi n t he
l'iquid crystal poI £A has, a flow tenperature as defined bel ow from 310
10 400[err] &390 PPH§S qUFthEr9§t%1I11‘1}b}‘§/(%ﬁéﬁtaJ( poelyasten (B) into
tenperature as defined bel ow from 270 to 370[err di fference

bet ween t he M?%%bﬁa?ﬁ%h’épfthélﬁuéd crystawp&ﬂasw (R} etheg@irand

t he flowterrp rature of th crystal polyester (B) is from10 to
~60[err]C, and éia&ﬂféeﬁrystai5ppmeﬁﬁsrgm) chps| a flow Gemperature Bsp

parts by weight ba on 100 parts by weight of the total anount of the
liq %ﬁtlaeqobﬂ@wtféfoq AL O%R b Nﬁm digmish mweay ealyegimr

and the |IC]UI d cgzstal pol yester (A) and the |iquid cryst

polyester (B)BYyBagASloW MW@G eefingds li%ﬁfﬁﬁmz"'@@" 370%o ur al

units (1), (lgplg d! é:éérem Q:e\Qv!een the flow temperature oé ethJ liguid

crystal polyester (A) and the flow temperature of the liquid
crystal polyester (B) is from 10 to 6_0°C, and the content of
the inorganic filler is from 15 to 180 parts by weight based
on 100 parts by weight of the total amount of the liquid
crystal polyester (A) and the liquid crystal polyester (B).
Flow temperature: a temperature at which the melt viscosity
is 48000 poise when a heat-melted materiai is extruded -
through a nozzle at a temperature-rising rate of 4°C/minute
under a load of 100 kg/cm’ using a capillary rheometer having
an innexr diaﬁxeter of 1 mm and a length of 10 mm.

(2] The resin composition according to [1}], wherein the
liquid crystal polyester (A) and the liquid crystal polyester
(B) are respectively composed of the‘ following structural

units (I), (IX), (IXII) and (IV),

__\
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Substitute sheet - 25 Cctober 2000 - 6-
the nolar ratio II/1 is fromO0.2 to 1.0, the nolar ratio (rrr+vy /i
is from0.9 to 1.1, the nolar ratio IV/III is fromgreater than 0 to
1, and the ratio of ([err]) the nolar ratio IV/I1l in the liquid
crystal polyester (A to ([err]) the 5 nmolar ratio IV/II1 in the liquid
crystal polyester (B) is fromO0.1 to 0.5, wherein the flow
tenperature is the t gipes at ur t which the nelt viscosity is 48000
poi se when a hept - F I s extruded tzigugh a nozzle at a
tenperature-rising r o ute under a |l oa f 100 10
kg/cnferr] using a capill eongy er having an inner dianeter of 1
mmand a | ength of 10 nmm . In a preferred enbodi mnent the
inorganic filler in the ( ber or plate is at |east one
sel ected from gl ass §.J mca aggryal c. 15
There is al so provide nol déd usi ng the resin
conposition as described above. pt'ded adticle may be a connect or
suitable for electricrand e ronic parts. 20 BRI EF DESCRI PTI ON
OF THE DRAWNG Fig.|1 is | ustration view of a thin-wall flow ng
B ' (m)
| O O J
i A
T § (V)
@) Q

the molar ratio II/I is from 0.2 to 1.0, the molar ratio
(III+IV)/11 is from 0.9 to 1.1, the molar ratio IV/III is
from 0 to 1, and the ratio of (&) the molar ratio IV_/I-II in
the liquid crystal polyester (A) to (£) the mblar ratio
IV/IIT in the liquid crystal polyester (B) is from 0.1 to
0.5, .
{3] The resin composition according to [l), wherein the
inorganic filler in the form of fiber or plate is at least
one selected from glass fiber, carbon fiber, mica and talc.
[41 A 'molded article molded using the resin composition of
(11, [2] or [3].
[5) The molded article according to [4], wherein the molded
article is a ccnnectbr.

BRIEF DESCRIPTION OF THE DRAWING

Fig.' 1 is an illustration view of a thin-wall flowing

-_
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measuring mold. The product thickness is 0.2 nm the runner dianeter is

3.0 nmand the gate size is 0.2t x 1.5w x 2.01. Fig. 2is a
perspective view of a nold for a connector. DETAILED DESCRI PTI ON OF THE
| NVENTI ON The liquid crystal polyester used in the present invention

is conposed of a liquid crystal polyester (A) having a flow tenperature as
defi ned abovge of, .310 to 400[ert,C .and a liauid,crystal I

having a fl Q%%@F&s&réméa@bé!hfi n@&e é’&'&’dé'%o%f g?’ﬁy‘?‘&%%gﬁeq;‘f@{'agggt he

di fference between he flow t rat ure the i qui ryst al. gokygst er
(A) and t hé®PTR% ¢ o\ rlesgmfﬁ@' Iﬁ%%&'ecpfﬁeagiﬁ% fré’gtﬁé?t(%)&rgé’ from
10 to 60[er;+3 eferably from20 to 60[err]C. Wen the difference in the
fl ow t emper €s"1s lower than. 10[err]C, the intended effect for

' ' t hi n- fl L1 ' i ficCi : , Wh
the aifference | Pi%e 2 ook oabebderl PEUede bk noll 18 LLdheREes, 100
is difficult Aol the liquid t al

ol yest er ardF ThEDED REschuBhTl Op"AEEOTVERATEN | (7o' can not be obtai ned

The 11 qui d Cryst mBolYGELR of heaCpblGekiy! datky Sirle iplpitideiie (5) are

respectively conposed o above-d structural units (rry,

(41 70 foretl 8 st o b i A5k e

e atro 'Vl
having a flow temperature as defined above of 310 to 400°C

and a liquid crystal polyester (B) having a flow temperature
as defined abova of 270 to 370°C, and the difference between
the flow temperature of the liquid crystal polyester (A) and
the flow temperature of the liquid crystal polyester '(B) is
from 10 to 60°C, preferably from 20 to 6§0°C. When the
difference in the flow temperatures is lower than 10°C, the
intended effect for improving thin-wall flowability is
insufficient. On the other hand, when the difference in the
flow £emparatures is over 60°C, molding process is difficult
because of thermal decomposition of the liquid crystal
polyester and the like and an excellent molded article can
not be obtained. It is preferable the liquid crystal
polyester (A) and the liquid crystal polyester (B) are:
respectively composed of the above-described structural
units (I), (II), (III) and (IV), and the molar ratio II/I
is fxrom 0.2 to 1.0, the molar ratio (I1I+IV)/11 is from 0.9

to 1.1, the molar ratio IV/III is from 0 to 1. These liquid

—_—
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CI‘B Jtut'e sheet - 25 Qctober 2000 8
crystal polyesters are described in Japanese Patent Application
Publication (JP-B) No. 47-47870. Further, the ratio of ([err]) the nolar
ratio rV/I1l in the liquid crystal polyester (A to ([err]) the nolar
ratio IV/II1l in the liquid .crystal polyester (B) is from0.1 to 0.5,

'l quid cryst v”s‘rB%%é«&%%é\ssawt CEfFd BF, SRERRARH. BELERL 5 10°
by e gt RRERATSOR R ﬂ#;?qfs% %”‘%%é’éhr%ﬁe%oo%ﬁ?rhi
the I quid S é’zéPp«é%éeﬁsrm% P2 éeﬁ%«gﬁgn oahec IERRH bRpsEAR"
the ot her h Lﬁcﬁiv%ﬁe*?ﬁéf’%gbﬁd. R ety it k’f’fﬁqu. ’:%;?i%ﬂid -
pol yester (EjrySeaY" olyéstat! gazyw/e Efefgiraggu o0 1Rb! of BOVRBELI LY 1S

i nproved, - decrease | eat tanc nechanl cal strength

al so decreasgsaferably Tbeoinngrgag?cof gller in the formof fiber used in the
present invention has” an average ber dianeter of from5 to 20 [err] m

preferably from Spréga2@ihg’the Rompyé\eidiNg ratio of the liquid crystal
polyester (A) and the liquid crystal polyester (B), the
liquid crystal polyester (B) is compound in an amount from
10 to 150 parts by weight, preferably from 10 to 100 parts
by weight based on 100 paxts by weight of the liquid crystal
polyester {(A). When the compounding amcunt of the liguid
"crystal polyester (B) is less than 10 parts by weight, the
intended effect for improving thin-wall flowability is
ingufficient. Onthe other hand, when the compounding amount
of the liquid crystal polyester (B) is over 150 parts by weight,
though thin-wall flowability is improved, decrease in heat
resistance is large and mechanical strength also decreases.
The inorganic filler in the form of fiber used in the
present invention has an average fiber diameter of preferably
from 5 to 20 U m, more preferably from 5 to 15 um. When the
average fiber diametei is less than S ;J.m; the intended

effects for improving flowability, low warpage, and heat

resistance are insufficient. On the other hand, when the

average fiber diameter is over 20 4 m, the effects for

——————
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improving flowability, |ow warpage, and heat resistance are insufficient.
On the other hand, when the average fiber dianeter is over 20 [err] m the
effects for Substitute sheet -
25 Cctober 2000 9 I nproving flowability,

| ow war page, and heat resistance are not so different fromthose when the
average fiber dianmeter is 20 [err]s" m or | ess, however, pgear ance of a
mol ded art i cheprewming filwekidiidior pywax:yagmaambhm resigtangearmt
preferable. The average fiber length is from10 to 300 [err] m and
preferably fR®¥nsspdifiesentefrpmt m#ﬂ!% ‘the avegade biber chiaveter | ess
than 10 [err] m the intended effects for inprovi n% flowability, |ow

war page, andi®el Adeiont 1ess, however. appeaxanceontt acrolded axwiclenhen
the average fiber length is over 300 [err] m the effect for inproving
flowability and %bfor‘&nﬁlmﬁihhéétﬁf ig goradded, FFEF-@lﬁnGrEnPPEr m
dispersibility in a nolded article are not_preferable. npl es t her eof

i ncl ude, butPEpEerahiecd The ayerage .fabpr lewmal%mmf@;qh%ﬁrow i na
fiber, carbon fiber and the Iike. morganlc filler in the form

of a plate ut@FIh &M apAdQsne Wﬁf&’?ﬁb&ﬁ ﬁﬁgmas% 9100 ALmychher thet e
formof a average fiber length is less than 10 4 m, the intended effects

for improving flowability, low warpage, and heat resistance
are insufficient. On the other hand, when the average fiber
length is over 300 um, the effect for improving flowability
is poor, and appearance of a molded article and uniform
- dispersibility in a molded article are not preferable.

Examples théreof include, fmt are limited to, glass fiber,
gilica alumina fiber, alumina fiber, carbon fiber and the
like.

The inorganic filler in the form of a plate used in the
present invention has a crystal structure in the form of a
plane layer by éhemical bond, and since the layers are bonded
by weak van der Waals force, cleavage easily occurs and a
particle in the form a plate is produced in grinding. The
average par:ticle size of the inorganic filler in the form
of a plate used in the present invenﬁion is from 1 to 20 u
m, preferably from 5 to 20 4 m. Examples thereof include,

but are not limited to, talec, mica, graphite and the like.

When the average particle size is not more than 1 4 m, the

This Sheet Has Been Reﬂlaced
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g.lé;%ﬂ X Vaa'*'- bwc%ﬂmmmmsmcm 5CENEEEC &Yers are bonded B3 wealr Y
orce, cleavage easily occurs and a particle in the forma plate

i's produced in grinding. The average particle size of the inorganic

filler in the form of a plate used in the present inventionis froml to

20 [err] m preferably from5 to 20 [err] m Exanples thereof include,

but are not limted to, talc, mca, graphite and the |like. Wen the

average particle size is not nore than 1 [err] m the

10 SubstinkéhdedeLtact? Edﬁombréﬁ?%g £1cbAET$f ofi vatpage iRy ng

flowability, |ow warpage, and heat resistance are I1nsufficient. On the

ot her hand, hea@NreEhgtaneeca@leP2hsuEEcioat . SORVENe WLH&F MHana, thferef fect s
for inproving flowability, |ow warpage, and heat resistance are not so

different fgge ta%&%dwwtfia@/%&%e ifd RferdiOEh 6, tlfe EXteBES N 20
[err] m however, appeafance of a nolded article and uniform

di spersi bi | lihipmmgmudﬁébamtql elow Svarpiigey; airel hehe. rédebsgahbernargl ass
fiber, carbon fiber and talc are preferred. These may be used alone or in

conbi nat | onnot so dififtebenti firiow tltoess atheppithesaveragei fiibernphsamneoer of
t he present invention, the content of the inorganic filler in the form of

fiber or pladise rick feicare Khdw B0 ) Howdwer) Ohbpeapanteradl 3 hoddedl to

150 parts by weight based on 100 parts by weight of the total anount of

the liquid antsicle poid/ antidorm dispersibility in a molded article are
not preferable. Among them, glass fiber, carbon fiber and
talc are preferred. These may be used alone or in
combination.

In the liquid crystal polyester resin composition of
the present invention, the content of the inorganic filler
in the formof fiber or plate is fxom 15 to 180 paris by weight,
preferably from 20 to 150 parts by weight based on 100 parts
by weight of the total amount of the ligquid crystal polyester
(A) and the liéuid crystal polyester (B). When the content
of the inorganic filler in the form of fiber or plate is less
than 15 parts by weight, though thin-wall flowability is
improved, thé effects for improving low warpage aand heat
resistance are insufficient. On the other hand, when the
content of the inorganic filler in the form of fiber or plate
is over 180 parts by weight, the effect for improving
thin-wall flowability is insufficient, and abrasions of a
cylinder and mold of a molding machine increase. One or more

conventional additives such as a reinforcing material in the

Sheet Has Been Replaced
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Iler in the formof fiber or plate is less than 15 parts by

t hough thin-wall flowability is inproved, the effects for

i mprovi ng | ow warpage and heat resistance are insufficient. On the other
hand, when the content of the inorganic filler in the formof fiber or
plate is over 180 parts by weight, the effect for inproving thin-wall

flowability is insufficient, and abrasi ons  of a | ionder _an l.d _of a
mol di ng nacke¥m ofna needle euchas adupinughbertte Hej{l% FP%e@‘%ﬁé%eas a
reinforcing material in
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the present invention, in a range which does not disturb the
object of the present invention. Further, one or more
materials having external lubricating effect such as a higher
fatty acid, higher fatiy ester, higher fattiy metal salt,
fluorocarbon-based surfactant and the like, can also be
added. |

Purther, one or more of a small amount of a thermoplastic
resin, such as a polyamide, polyester, polyphenylene sulfide,
polyether ketone, polycarbonate, polyphenylene ether and
modified material thereof, and a small amount of a
thermosetting resin, such as a phenol resin, epoxy resin,
polyimide reéin and the like, can also be added.

The means for compounding raw material components to
obtain the liquid crystal polyester resin composition of the
present invention is not particularly restricted. The
liquid crystal polyester (A), the liquid crystal polyester
(B), the inorganic filler in the form of fiber or plate, and

optionally, a reinforcing agent and inorganic filler such

This Sheet Has Been Replaced

- 11 -




o he05 1558 OI0: DONARDSON: BURKHNSHRY AROGSC WREREG Her mopl astic redi Al suct 82
pol yam de, pol yester, polyphenylene sulfide, polyether ketone,
pol ycar bonat e, pol yphenyl ene ether and nodified nmaterial thereof, and a
smal | amount of a thernosetting resin, such as a phenol resin, epoxy
resin, polyimde resin and the |like, can also be added. The neans
for conpounding raw nmaterial conponents to obtain the liquid crystal
pol yester resin conposition of the present invention is not particularly
restrict ed. aShalumigumdl borpteawhiskessiand e like,| iaguiedeasiastiql pol yester
(B), the inorganic filler in the formof fiber or plate, and optionally, a
T ei nf or ci ngimpeowviagd ageotgaai bedt |seabilizing agent and the like may
12 Substitute sheet - 27 April 1998 as al um num bor at e whi sker and
the |ike, abectespéogivelyseparptadonsupplheditasanslt pixgragenthese the
li ke may be respectively separately supplied to a nelt m xer, or these
raw nat er i alragomptarial gampenentsaayy agaﬂéze priemd xedweiayg a mantaghel |
m xer, ball mll, ribbon blender and the |ike before supplying to a nelt
m xer. Furt Henschedl mixer, &ald Mildol yeihhan (pdendrr taﬂé)ifmﬁ € filler
in the form of fiber aor plate, and the Jié#nclcw t al pﬁé%%gten B) and
t he i nor gan@fOn8 SUBRENING 57 @ Jekh pubxey . pIFRt% n & Ygieparatel y
P el bf R B Fegtaeh (a8 Ehe PRE2GEnsE "B LS [0 Gk ok O

of fiber or plate,_aﬁd the ligquid crystal polyester (B) and
the inorganic filler in the form of fiber or plate can also
be separately supplied to a melt mixer to form pellets bafore
théy are mixed in the form of a pellet to obtain a given
formulation. The liguid crystal polyester resin
compogition of the present invention is suitably used for
electric and electronic parts (switch, relay, connector,
socket and the like), sealing of electric and electronic
parts and elements such as a light emitting diode, IC and
the like, OA and AV appliances {cases and mechanism parts
of a printer, copying machine, facsimile, video deck, video
camera, flopéy disk drive, hard disc drive, CD-ROM drive,
light magnetic disc drive and the 1like), and other mechanism
parts (still camera, heat cooking machine using aﬁ
electrbmagnetic wave, automobile parts).
EXAMPLE

Examples bf the present'invenﬁion are shown below,

however, the present invention is not limited to them,
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Fkﬁ! Rulgatip Ofy.  TNSONALOSIN BORBINSHAN HMysG t8TELEe O conposi tion Bi48%he erJelsent
_ \ﬁémg| (}n‘ I's suitably used for electric and electronic parts (swtch,
rel ay, connector, socket and the like), sealing of electric and electronic
parts and el enments such as a light emtting diode, 1C and the |like, OA and
AV appl i ances (cases and nmechanismparts of a printer, copying nmachine,
facsimle, video deck, video canera, floppy disk drive, hard disc drive,

CD-ROM drive, light magnetjc disc, drive dthe lik .nechani sm
parts (sti |BRYSEe ,Pwrmgﬁgt%&ﬂwafﬁ? W&r&mé%gfgggﬁgéggpﬁgsmve,
aut onobi l e parts). _ EXAVPLE Exanpl es of the present invention are
shown bel ok HafefRiLovipg Methadss nyention is not linmted to them

1S ol o b 5RO akedfalhhe ReRurafl EEHAMLRS Wiy Skdd |
dunbbel 1. Vaynd . AeTR ABadl HAxaLe SUERREI L2 Cor di ng to ASTM D790 usi ng
hi ckness. of 25, BLfRpEatsfotisted pak, RedRirdd Adgtding X A ndo,
measured  agcord D948 dpecdiddi hatidy oA wadth 8k 12.9 M, AlRiAden Ye 2
127 mm and a thickness of 6.4 mn. '
{3) TDUL (temperature of deflection under load) was measured
according to ASTM D648 under a load of 18.6 kg/cm’, at a
temperature rising rate of 2°C/min using a rod specimen having
a width of 6.4 mm, a length of 127 mm and a thickness of 12.7
mm. |
(4) SOllder heat resistance: A dmnbbgll specimen (thickness
1.2 mm) according to JIS K7113 (1/2) waé immersed in a solder
bath heated to given temperature for 60 seconds, then the
specimen was took out and changese in outward appearance such
as blister or deformation were observed by eyes. The test
was conducted with raising the temperature of the soldex bath
step by step'by 5°C, and the temperature S°C lower than a
temperature at which change occurred on outward appearance
was determined as a solder heat resistance temperature.
(5) Thin-wall flowability: A thin-wall flowing length
measuring mold shown in Figure 1 having a product thickness
of 6.2 mm and 4 cavities was used, and a sample was molded

(injection speed 95%, injection pressure 900 kg/cm’) at given

This Sheet Has Been Reﬂlaced - 13 -




g EIAtl & I hEin! L'DEQ?I‘EBQKKI.&SHWWRDMUS%IH@LE@C@ rod speci men h&vi%h Dt
F, ED@'Z? n‘?hba fe‘ngigpFl of 127 mmand a thickness of 12.7 mm (4) Sol der heat
resi stance: A dunbbell specinmen (thickness 1.2 mm according to JIS K7113
(1/2) was imrersed in a solder bath heated to given tenperature for 60
seconds, then the specinmen was took out and changes in outward appearance
such as blister or deformation were observed by eyes. The test was
conducted with raising the tenperature of the solder bath step by step by
5C, and t hendammeing Wenpdmat s [ wming tdainject toperoldirg a0aghin® change
occurred on outward appearance was deterni ned as a sol der_heat resjstance
t enper at ur g(PSYOB1ASE modall mahufabtired by\NisissaiaPLastigi Fduserial
measuring nold shown in Figure 1 having a product thickness of 0.2 nm and

4 cavities O@spuped Lenygths sefdl cawitied dfi a (nolded | artipbe Wwery,

i njection pressure 900 kg/cnferr]) at given

14 Substeasitred heahd-tBRE dperagd oeglue thereef ¥ascapbeulateduddng a

i nj ection nolding nachi ne (PS1OE1ASE nodel manufactured by Nisssei Plastic
I ndustri al aGohpnywaldnflowing lesgbheies of a nolded article were
measured, and the average val ue thereof was cal culated as a thj.,n-wall

f1owi ng | entj6 h. Warppgear Pagampreswap| Bokded byddd iiies iiphe MG 1| di ng

machine (PS40E5ASE model manufactured by Nisssei Plastic
Industrial Corp.) using a connector mold shown in Fig 2
(thickness in terminal 0.15 mm). The molded article was
placed on a supporting substrate, displacement of the bottom
surface opposite to gate was measured by micrometer using
the gate side bottom position as a base surface. The average
value of 5 molded articles was calculated as a warpage value.
Examples 1 to 3 |

LCPl having a2 flow temperature as defined by the
above-described method of 320°C in which molar ratio of
p-hydroxybenzoic acid : 4,4’-dihydroxydihenyl :
terephthalic acid : isophthalic acid is 60:20:15:5 was used
as the liquid crystal polyester (A) and LCP2 having a flow
temperature as defined by the above-described method of 280°C
in which molar ratio of p-hydroxybenzoic acid : 4,4’'-
dihydroxydihenyl : terephthalic acid .: isophthalic acid is
60:20:‘10:.10 was used as the liguid crystal polyester (g),
and these polyesters and glass fiber (trade name: CSO03JAPx-1,

manufactured by Asahi Fiber Glass Corp.) were mixed by

\

—
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cfi-ng 16Ps OTSASHALDBON: BIRKE NEHATCEROMex( BYTHESLei Plastic 1ndbst¥ial Torpt)
using a connector nold shown in Fig 2 (thickness in termnal 0.15 mm. The
nol ded article was placed on a supporting substrate, displacenment of the
bottom surface opposite to gate was nmeasured by m croneter using the gate
side bottom position as a base surface. The average value of 5 nol ded
articles was cal cul ated as a warpage value. Exanples 1 to 3 LCP1
having a flow tenperature as defined by the above-described nethod of
320[ err] C iHendchél miker atid SovmulpehptrshgueinTableily the mixture
4, 4" - di hydroxydi henyl : terephthalic acid : isophthalic acid is 60:20:15:5
was used aeas lgranvlatvedrysing aobjaxial exyruder| (PEMh30i medglf i ow
tenperature as defined by the above-descri bed nethod of 28Q[err]C in which
nol ar rati cnenufacterestybenikegaiciyon Hogks LIPw)dREx pdFNditpder
terephthalic acid : isophthalic acid is 60:20:10:10 was used as the |iquid
crystal pol yemperatere ofidBQ RescIpdtlyis case atheydifferppee PeEWERN nane:

CS@BJAPx-1, manufactured by _Asahi Fiber dass Corp.) were mxed Qy .
15 Substhe uléquhdeeryspal \ppiyester ml’ie@&‘h@lhem')lv%&“léit ‘%ﬁs&aﬁul ation
shown in Table 1, the mxture _was granul ated using a biaxial extruder

(PCM 30 nodepelysahera®)limas 80°C «cFhese sasiprcempasiyians yeng drded

tenperature of 330[err]C. In this case, the difference between
at 120°C for 3 hours, then, a AST™ no.4 tensile dungbell, a

rod specimen, a JIS K7113 (1/2) specimen 'and a connector were
molded using a injection molding machine (PS40ESASE model
manufactured by Nisssei Plastic Industrial Coxp.) at a
cylinder temperatufe of 350°C. The tensile strength,
Bending flexural modulus, TDUL, solder heat resistance and
warpage value were measured using these specimens. Further,
the thin-wall flowability was measured according to the
above-described method at a cylinder temperature of 350°C and
a mold temperature of 130°C. The results are shown in Table
1.

Comparative Examples 1 and 2

The samé measurements were conducted on a resin
composition containing no LCP2 (comparative example 1) and
a resin composition in which the content of LCP2 was 233 parts
by weight (comparative example 2) according to the same
manners, The results are shown in Table 1. It is known that
the composition containing LCP2 (examples 1 to 3) has more

excellent thin-wall flowability as compared with the

—
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ﬁl@? b igd ﬁryast&jp‘;.mgoxmmm‘%@ﬂ FAIMISCHRMTELIUC® crystal  pol ydstlt (B)P e’
3 Qr_r% ‘rf ese resin conpositions were drired at 120[err]C for 3 hours,
then, a ASTM no. 4 tensile dunbbell, a rod specinen, a JI'S K7113 (1/2)
speci nen and a connector were mol ded using a injection nmol di ng machi ne
(PS40E5ASE nodel manufactured by Nisssei Plastic Industrial Corp.) at a
cylinder tenperature of 350[err]C The tensile strength, flexural nodul us,
TDUL, sol der heat resistance and warpage val ue were neasured using these

speci mens. I cepr to
tE\e above- gg@%&?é&& ﬂhghg?mgbcyé Qﬁl({sg g?%t%j?gag#dé@g%éeff %‘nﬁd a
mol d tenper gr %n@f shgial a&&:bileme n&%%ulzh%ﬁrtgn%ao%d rlotawa%paﬂge as

C0nparat|ve anp es 1 and he same nmeasurenents were conducted on

a resin COEB&%ét&nt%nh%mﬁdnﬂ%d—%ﬁmmﬁj&ld\@cﬂﬁﬁmrﬁtlﬂa and a
resin conposition in which the content of LCPZ was 233 parts by weight

(conpar at i veomweRitiod) curAitiig b P s Fomparieive dkempEsULys are

shown in Table 1. It is known that the conposition containing LCP2

(exanpl es 1she»r&)-sm Wakechesgeedeain o baBtV\@f la Ehdwekidlil page &Orems ed
with the Substitute sheet - 27
April 1998 corm@m t s m&nmy\mmmﬁmaﬁtve Ry, in and

has the same excell ent heat resistance and | ow warpage as
the liquid crystal polyester resin composition containing
233 parts by weight of LCP2, decrease in mechanical physical
property and decrease in heat resistance were large.
Conmparative Example 3
The same test was conducted in the same manner as in
Example 1 except that no glass fiber was added to LCPl and

LCP2. The results are shown in Table 1. When no glass fiber

was added, warpage value was large and the molded article
could not used.
Comparative Example 4

The same test was conducted in the same manner as in
Example 1 except that LCP3 having a flow'temperature as
defined by the above-described method of 360°C in which molar
ratio of p-hydroxybenzoic acid : 4,4°-dihydroxydihenyl :
terephthalic acid : isophthalic acid is 60:20:18:2 was used
as the liquid crystal polyester (A) and LCP2 was used as the
liguid erystal polyester (B). The results are shown in Table

l. In this case, the difference between the liquid crystal

polyester (A) and the liguid crystal polyester (B) was 80°C.
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t hose of ~the £0r e 08 30 THEEREC COn t he corrpomt%‘oir‘?"cont%ll ni hg
FEB)“QZCIQE 1§c@mﬁgﬁﬂ$‘£s@§§t§%@g§%wm{ !sghort-shot was observed in a part of a
thin-wall part of the connector, and flowability was insufficient.
Further, in the liquid crystal polyester resin conmposition containing 233
parts by weight of LCP2, decrease in nmechanical physical property and
decrease in heat resistance were large. Conparative Exanple 3 The
sane test was conducted in the sane manner as in Exanple 1 except that no

gl ass fiberrmashisldedbd 0 dCRIS000] tHePLompus Ttk tadldirsoshtlewi n Tabl e 1.
When no glass fiber was added,. warpage value was | arge and the nol ded

article casufficienskyin fhwmolal iami BeBNI°C ,molding Was bapessitblevas
.conducted in the sane manner as in Exanple 1 except that LCP3 having a

fl ow t enperkecausesof deliermal ecdmpobiveoncofr thedcompbsdtdon360[err]C in
which nolar ratio of p-hydroxybenzoic acid : 4,4'-di hydroxydi henyl :

t er epht hal iExamplies 4sophdhalic acid is 60:20:18:2 was used as the liquid
crystal polyester (A and LCP2 was used as the liquid crystal polyester
(B). Theresul ts thesanniterds were conduptedcincthe [Ramg Mannew @sbdnween
the liquid crystal polyester (A and the liquid crystal polyester (B) was

80[err] C. Example 1 except that glass fiber and palc (igrade inages Enély - 27

April 1998 manufactured by Nippon Talc Corp.) were added to LCPl and
LCP2. The results are shown in Table 1. It is known that
the resin composition composed of LCP1l, LCP2, glass fiberx
and talc is excellent in thin-wall flowability and has
excellent heating resistance and low warpage.
Examples 6 to 8 and Comparative Example 5

The same tests were conducted in the same manner as in

Example 1 except that LCP3 was used as the liquid crystal
polyester (A), LCPl was used as the liquid cxystal polyester
(B) an& the molding temperature was 370°C. The results are
shown.in Table 1. In this case, the difference beﬁween the
liquid crystal polyester (A) and the liquid erystal polyester
(B) was 40°C. it is known that the resin composition composed
of LCP3, LCPl and glass fiber :.Ls excellent in thin-wall
flow#bility as compared with the liquid crystal polyester
resin composition composed only of LCP3 and glass fiber
(comparative example 6) and has the same excellent mechanical
physical property and heating resistance as those of the

composition containing no LCP1.
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decorposition of the conposition.
wer e conducted in the sane manner

and talc (trade name: X-50,

Exanples 4 to 5
as in

because of ther nal
The sane tests

. 4R% .2 ’Z'?
@ BIKR N SHIA Mpifsllﬂlﬁin di0d not flow suf ?‘r?;%ntlf/ i

err] C, nolding was inpossible

In

Exanpl e 1 except that glass fiber

manuf actured by N ppon Talc Corp.) were added

to LCP1 and LCP2. The results are shown in Table 1. It is known that the
resin conpasa bilo# dorrposed of LCP1, LCP2, glass f| ber and talc is
excel | ent p=A—ttrirr—wertt—t it Tireaty stance
and | ow wgr page. Exarrpl 1 Qi} a}TCon tgg’%pl e 5 VilE The [sane
‘tests wergq conducted in e sa ,ng} el By 1 xcepgrggmy 4CP3
was used gds the liquid crystal wed uester (A) Leeignas usled aseiighe |ifquid
crystal pdBiampte 1(B) ah &)ogall Ng 1 € 2orelwas 3/ GR | @8 The .
results arjeExanpde2 i n Tap(®CEl1)[ 000 hi s cabech Be 43 ff er enciGhet viden _{ He
l i quid cryiEsamppel Yest ert (¥QP dnd10he | i qui tECR ¥3t BP0 pol vesk SE ) _wag 40C.
It is knowCasiparatime r es| (L&rodPi on copposed & LCP3, &Pl ##d gI dss
fiber is 315-";‘.'._‘1“‘;. ]: Nl _N- \\g QWAD annared id
crystal pglS EptiYRsi n &B?des)l PPQ)n conpp §¥F &HI 933t LCP3 %d ?gf:‘ass fli ber
(conpar at i pMEEREARES hodaas B S-aB— e cachan el
property . rﬁﬁ"ﬁ’é‘%ﬁ ;:EFres §HG Ut hose of @ 8rrp03| ti bn confai ni no
LCPL. cwtparauve (LCP 3) 1090 (LCP 2) 43 GF 61
Example 4
Example 4 (LCP 1) 100 (LCP 2) 50 GF 51
Talc 30
Example 5 (ICP 1) 100 {LCP 2) 67 GF 57
Talc 33
Example 6 LCP 3) 100 {LCP 1) 11 GF 14
Example 7 LCP 3) 100 (LCP 1) 25 GF 83
Comparxative (LCP 3) 100 0 GF 67
Example 5
Table I (continued)
Tensile | Flexural | TDUL | Solder | Thin-wall warpage
strength | modulus heat flowability
resis-
. tance mm
kg/em2 | xg/em2 ¢ C m °C '
Bx le 1 1530 114000 279 310 11.9 350 0,21
Example 2 1530 116000 272 305 13.4 350 0.17
Example 3 1510 115000 266 300 23.3 350 0.15
Comparative 1490 115600 285 315 9.7 350 0.26
Example 1 } . shoxt-~
: shot
Comparative 1270 115000 223 290 33.1 350 0.11
Example 2 —
Comparative 1610 40000 228 300 21.5 350 1.29
| Example 3
Conparat:.ve * * * * * * *
le 4
Example 4 1420 101000 273 305 33.5 350 0.12
Example 5 1430 116000 | 274 300 |2%.1 350 0.11
Example 6 1460 132000 | 328 335 10,2 370 0.19
Example 7 1440 123000 323 330 14.3 370 0.17
Comparative 1460 143000 332 335 8.2 370 0.22
Example 5 ghort-
shot
*:; Specimen could not be cbtained.
This Sheet Has Been Repl
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TRE [ RSHAROTROM: SCOORFELET 4RI e 1 g
FEBst?-f 48 1§%5Lr¢1 b@L@S@gP%& ﬁ@uA&pFRFi |l er pol yester (A)
pol yester (B) parts by parts by
parts by wei ght wei ght ) wei ght
Exanmple 1 (LCP 1) 100 (LCP 2) 11 G- 48 Exanple 2
(LCP 1) 100 (LCP 2) 43 G- 61 Exanple 3 (LCP 1) 100
(LCP 2) 100 86 Conparative (LCP 1) 100 0
G- 43 EX&”D' e ébf?é‘i At ) t&80prea ent J.ﬁ{rGRthnZ?r.a G-
143 Exanpl e ihara Ive éaﬁp?”‘tiéﬁzp‘,% tAdOpres (LCP 2) 43
0 Exanple ﬁ’&?’féﬂé'i‘f?thln#a@ﬁ. £lowdBility and(d4® pHovidle a moldediF 61
Exanpl e 4 anpl e 100 (LCP 2) 50 51
Talc 30 Exaiﬂfcfe havin '—Q?céil&ﬂ@ heat resibfEnde &id low warﬁ&ge,S?
Tal ¢ 33 Ex (LCP 1) 11 74
Exampl € 7 and cﬂrcﬁr&hégoa super tﬁhﬁewﬂlzﬁlolded artgcle Qﬁvﬁ'mgoar ative
(LCP 3) 100 67 Exanple 5 Table 1
(continued)gnin-wall arireé‘.@'d.f? mh! 8¥Uleés, aMottﬁﬁ der cofiheeton,|
War page ?r ength nodul us heat fI owability
resis- more easily than conventional methdd®nce nmm
kg/ cn? kg/ cn? [err]C [err]C mm C Exanple 1 1530 114000
279 310 11.9 350 0.21 Exanple 2 1530 116000 272
305 13.4 350 0.17 Exanple 3 1510 115000 266 300
23.3 350 0. 15 Conparative 1490 115000 285 315 9.7
350 0.26 Exanple 1
short - ' shot
Conparative 1270 115000 223 290 33.1 350 0.11
Exanpl e 2 Conparative 1610 40000 228 300 21.5 350
1.29 Exanple 3 Conparative * * * * * *
* Exanple 4 Exanple 4 1420 101000 273 305 33.5 350
0.12 Exanple 5 1430 116000 274 300 25.1 350 0.11
Exanpl e 6 1460 132000 328 335 10.2 370 0.19 '
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Smparative 1460 143000 332 335 8.2 370 0. 22
Exanpl e 5

_ hor t -

shot *: Specinmen could not be obtained. JI!MIWIU"JUBET”“L
19 Substitute sheet - 27 April 1998 Th L tgon of
the present invention is excellent in thin-wall flowability and can
provide a nolded article having excellent heat resistance and | ow war page,
and can proghde dsSHlAired tgval | nolded article having thin-wall part of
0.2 mmor |ess, anong other, a connector, nore easily than conventional
met hods. 1,28 resin cHipbsitiéhatomprising an idorganiestiller
conposition conprising an inorganic filler in the formof fiber having
a dianeter @h théOfdemIdinfabérackeplite compainddd Ial Piqhidawrryseak
having a particle size of 1-20 [err]m conpounded in a liquid crystal
pol yester r gdilyeeUEro0Yids i compord toliore tobitya Diped oy ddampomndindg abd 1ot o 150
parts by wel ght of a liquid crystal polyester (B) into 100 parts by
wei ght of 450 paait® byr welight pél gckiguid ¢fystabhpotryestehe(B)i imeéd 10
crystal polyester (A has a flow tenperature as define bel ow from 310
to 400[ err] Qo0 partady vedghstof addguweist erySBallpolyester (&) twherednure as
defined below from 270 to 370[err]C, di fference between the flow
t enper at ur e ti¥e tlHepliidjuinystal polyesitem(pdshas @Aflowdtempefhture as
tenperature of the liquid '

defined below from 310 to 400°C, the liquid crystal polyester

(B) has a flow temperature as defined below from 270 to 370°C,
the difference between the flow temperature of the liquid
crystal polyester (A) and the flow temperature of the liquid
crystal polyester (B) is from 10 to 60°C, and the content of
the inorganic filler is from 15 to 180 parts by weight based
on 100 parts by weight of the total amcunt of the liguid
crystal polyester (A) and the liquid crystal polyester (B).
Flow temperature: a temperature at which the melt viscosity
is 48000 poise when a heat-melted material is extruded
through a nozzle at a temperature-rising rate of 4°C/minute
under a load of 100 kg/cn’ using a capillary rheometer having
an inner diameter of 1 mm and a length of 10 mm.

2. The resin composition according to Claim 1, wherein
the liquid crystal polyester (A) and the liquid crystal
polyester (B) are respectively composed of the following

structural units (I), (II), (IIXI) and (1IV),
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184 al . cRolmiesh : 7 QR I, and th t nffd  Phe/l
ff;ﬁi};ﬁgﬁéiéfvﬁf’@?ﬁ@@ Qéoﬁé)mmcmn 700M:50 BOEEHY T, and the cont & A

I rom1l5 to 180 parts by wei ght base on 100 parts by

meig nmount of the liquid crystal polyester (A and the
ﬂm" ester (B), -and the liquid crystal polyester (A and
LM" ” ﬁ 20 polyester (B) are respectively conposed of the

foITovﬁng- w strictural units (1), (1), (1I1) and (I1V), [err] 25
-21- t he m)lar ratio Il/l is from0.2 to 1.0, the nolar ratio
(rrr+tvy/11 is fro .9 to 1.1, the lar ratio IV/II1l is from greater
than 0 to' 1, and th ratlr [er]) lthe nol ar ratio IV/I1I in the
liquid crystal pol ’ ﬁ the 5 molar raQip IV/II1Il in the
liquid crystal polygster from0.1 to 0.5, wherein the flow
tenperature is the t enpera ure@ ich the nmelt viscosity is 48000
poi se when a heatznel ted oy | ext ded through a nozzle at a

tenmperature-rising r
using a capillary :
| ength of 10 mm .
wherein the I norganic fi
15 one sel ected fronggl ass
nol ded article nol defl b
20 4. The nol ded
article is a connect pr

un er a | oad of 100 10 kg/cnferr]
g met er 1 mmand a
aOSItIOﬂ accordlng to claim1,
e formaf fiber or plate is at |east
carpon fiber, mca and talc. 3. A
'he regin conp05|t|on of claim1l or 2.

g cl aim 3, wher ei(if)he mol ded
electrlc and  electronic parts.

ot -

the molar ratio II/I is from 0.2 to 1.0, the molar ratic

(III+IVY/II is from 0.9 to 1.1, +he molar ratio IV/III is
from 0 to 1, and the ratio of (a) the molar ratio IV/III in
the liquid crystal polyester (A} to () the molar ratio
IV/III in the liquid crystal poiyester {(By is from 0.1 to
0.5. |

3. The resin composition accoxrding to Claim 1, wherein
the inorganic filler in the form of fiber or plate is at least
one selected from glass fiber, carbon fibex, mica and talc,

4. A nmolded article molded by using the resin
composition of Claim 1, 2 or 3.

5. The molded article according to Claim 4, wherein the

molded article is a connector.
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