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LI QUI D CRYSTALLI NE POLYMER COVPCSI TI ON AN Mwwmmlm"lm
ARTI CLE MADE 0? THE SAME Technical Field Th

application relates to a liquid_ 5 crystalline polsyser
conmposi tion which cause =ess blister Formation when a
nol ded article nade of the conposition is processed

at hi gher tenperatures. Background Art Thernnplastic

I'i qui d- crystraktrione TR .@ﬁgﬂég abbreV|ated
as "LCP" herelnafte haslﬁg%g t?@% OF hET oli AYD
heat resistance,y n roperties such as
rigidity, chenic §§§|é%gk€@ ﬁ&D i PEnsitienaAME

aACLUNACY~ o1 DHE i those properties, LCPs are used not
only for . Menu acLuring nol ded articles but also for
a variety chh|5 roducts including fibers and fil ns.
In the informdli o and”t el BEBALCAGAPBat Fednrthisel ds, = liquid
vq&y(;hl parts are sonmeti nmes required- Particu--ari

per's REUYBIES afaRBBi Féop' wniptioy chiigkl Y- ¢ds Qblister
1l_§mg |nte ratedﬁdeV|ces and the art wishes tc use
downdi e %e?thﬁl@#daﬁd agtiall 41 mpmid sof otheheBrpositior is
Because of those excel l ent properties of the LCPs,
cé’nrsmﬁftsi% Bt HicPehatemperaturasteasing in these
d For nnuntlng el ectroni c conponents such as
C HEd died ronment al |y conscious | ead free
sol ders are

Thermoplastic liguid-crystalline polymer (which

1s abbreviated as "LCP" hereinaf+ er) has good properties

including hneat resistance, mechanical Properties sucn as
rigidity, chemica: resistance and dimensional accuracy.
Due to those broperties, LCPs are used not only for
manufacluring molded a-ti icles but alsc £

L0r & variety cof

products including fibers and films

In the information and telecommunication fields
= ’
. .. _ .
very tnin parts are Sometimes required. Farticularly
) - - !
r-\v-s >~ l - :
persona computers and mobile vphones employ  highly

integrated devices and the art wishes to use downsized
=y

thi _ .
inner and smaller parts for Themn. Because of those

excellent roperti £ i
properties of the LCPs, consumption of LCPs has

been increasing in these days.

For mounting electronic components such  as

A

connec 7] &l '
tors, environmentally conscious lead free sclders are

preferably used in these days. The reflow temperature of

AR

*G00002*



10

290

25

25 preferably used in these days. The refl ow

temperature of TLITETTITEIVITIVITIVITIVITTEELTT

*000002* 2 the lead free solders are re-Latively high

and the higher tenperature sonetines cause blister

formation on the surface of thé conmponent made of

LCP. In addition, the higher reflow tenperatures may

5 al so cause warpage of the conmponent. In order to

avaid parge, fi{lers such as talc have been added

tgﬂaéjLég\PQ&c%ﬁ%%si%%Criﬁ‘ﬁ'aFEecorerT?EJege%}'raF“Ilg@mmd ohe higher
Gggq: e L onpositions conprising talc have

}Aﬁéﬁ%ﬁe&# ofg(grfl?gf%gs 1635 matd brs tricausernktine on  the
| ntr ed sinmultaneously wth talc. In order

rlgg%/foﬁl% bqoj?;ﬁé? TOPRULTOR BRIEheT 5GPface of the

nol ded LCP articles, various strategi es have been

pr oposed. Fo’leﬁﬁﬁbré?nadéﬁﬁﬁ Bgherves Sigsh asmgbratures may

Sialli cone_ gum éphosphori c conpound or boric conpound to

t e SLCPPEdRpdSiiicdte (9hpafesecPmpenenappl i tat icaidmi 8o avoid

open Nos. 21- 02-075653, 06-032880, 10-036641,

100E8ATS 111146983, 5ucinozs  ta200300962 2 @ndadded to a Lep

2004- 196886, the references are herein incorporated

by TS &) controlling the screw 20 conpression

rati o upon injection nolding the LCP (Japanese Patent

Appl i cati on Teaid qrepr Noes 18m828288burand Adj44884 NGna the nep

the screw of a kneader for kneading the LIP and the

| FOYF&RIE NS ergmpoishaty tthe aresbiveg 1ad i proh1LRe o5 plisrer

screwis in a certa_n range (Japanese Patent B

Apsiteatioon bardudperot 25hdo. w2003- 214443 o q simultaneously

with talc.

In o ' bli £ '
rder to avoid blister formation orn the

i _ - . .
surface of the molded LCP articles, wvarious strategies nave

been proposed. For example, adding additives such as
Silicone gum, phosphoric compound or boric cempound to the

LCP composition (Japanesc Patent Application Laid Open Nos

02-075653, 06-032880, 10-C36641, 10-158482, 11-140783

182761, 2003-096279 and 2004-196886, the references are

herei i £
€reln incorporated by reference); controlling the screw

(D

compression ratio upon injection molding the LCP (Japanes
Patent Application Laid Open No. 11-048278); and adjusting
the screw of a kneader for kneading the 1CP ana the
inorganic fillers so that the meshing ratioc of the screw is
in a certain Tange {Japanese Patent Application Laid Open

No. 2003-211443).
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3 There are various LCP conpositions conprising a LCP
and a variety of fillers, reinforcenents, and
additives .including the conposition conprising a LOP
and a |low tenperature softening inorganic glass
filler (Japanese 5 Patent Application Laid Open Nos.
09- 022969, 09-C19938, 07- 309634). The LCP
conmpositions conprising | owtenperature softening

i norgani c grgssefidlersdisglosed in the prior art . _.
references conprise a re a??%eﬁ§q1a?a%p3ﬁnh Phof G Tising A

chountegperature Sof taning J norganic glass filler ...
and therefor e,“t“ﬁe L C%glcf%%néposﬁﬁrb*rf)%gﬁﬁ%?“%e REpdaitives
f oF -1 4B H§ac. i ng devices or conponents used in the
i PAr e {%%ed%%%p%%z%l%ﬂd SHEpE" ateIr uili€d. aRd & low-
LCBnGOPROSLLI 0l ccoupLising & LCR and only a small
annu%t o? i he 8£%f§lpgnpé : $of tEfthy | hokkgni c(Japanese
gkﬁ% %E%#eq.ha .not _been known. SUMMARY OF THE
PRUERRT PRALGB480 &F CnOPsFodtif (VM3 e, 319938, 07-
pﬁ?g% g, aLop conposi tion which can provi de nol ded
cTés with 20 less blister formation. Nanel y, the

present inveption provides a LCP conposition
conpri si ng: - 260 t §OBPOREitgifnsof campe?sand Byuatemmerature
or ppre than 0.01 and less than 1 part by weight of a
| B9 t BTipRY ati it EoT1@nbhgsEnof gale s ghase 1isikdderimhese orior
25 softening tenperature is equal to or less than
YXEDE. T4 TeBETTNODECRORI SARRY' re Ne: G 1 FHE A NVENTREDL = of the
The LCP is liquid-crystalline polyester or
iow temperature softening inorganic glass filler and
therefore, the LCP composition cannot be used for
manufacturing devices or components used in the field where
brecise size and shape are required. A LCP composition
comprising a LCP and only a small amount of <+he low
temperature softening inorganic glass filler has not been
knowrn.
SUMMARY OF THE INVENTION

An object of the present invention is to provide
a LCP composition which can provide molded articles with
less blister formation.

Namely, the present invention provides & LCP
composition comprising: 100 parts by weight of a LC® and
equal to or more than 0.01 and less than 1 part by weight

. ] = . . .
Ol a _ow temperature softening lnorganic gless filler whese

softening tempera<ure is equal tc or less than 550°C.
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l'iquid-crystalline polyester am de which exhibits

ani sotropic nelt phase and is called as thernotropic
LCP by 5 those skilled in the art. The ani sotropic
melt phase of the LCP can he confirnmed by neans of
conventional polarized light system using orthogona
light polarizer. In nore detail, the sanple on the
Leitz's hot stage under nitrogen atnosphere 10 nmay be

0 Y | t eitz s . polarization mcroscope.

Ex%;ﬁsrm g%)ﬁgf $Oe%e%ﬂ%’é*“ﬁ%i?‘srfi REENENVEBTAPE  aromati ¢

oxycar bonyl ,_.aromatic di-carbony' aromatic diioxy,

aromatic anfﬁH%xy?cgroﬁéiiclAHPﬁ@C§¢W®ﬁﬁﬂii@ﬁon&p¢byester or
di.anmi no, aromatic oxydi carbonyl and aliphatic dioxy

r epeRti He Ut sl 1 e The PodY esdimposedanfidehe aboMer  exhib:ts
descri bed repeating wunits may include both of those

give S SR Yo tretha phased aadcthdsd de Akrmotropic LCP by
dependi ng on structural conmponents of the polyner and B

r 219% Sarfdk iSlelpferice tdistaibution of the yy,, 1."

conponents. The LOP used for the present invention is

20 ited to tHose exhbbitroaiicsonedpi oHEIE PRASS e LCE can be
Exanpl es of nononers which provide the aromatic -

o¥ypedrigamd Pepeatihsg ami tsnacatpolydr @ahenzL Acidy system
Tr _- hydroxyben7..o0ic acid, o-hydroxybenzoic acid, ~ )

6 Usidraoxyr2hogpapht hoi ghacigh1 5 hyds oxy- 25n oi . -
aci d, 3-hydrexy-2 25 naphthoic acid., 4 WhLOetail, the

- Bpaicdse_yiri pheay Led-Card ot | ¢ ragkdund tr . |
hydr oxybi phenyl - 4- car bcxv: Li ¢ ac%d,l‘lr)%erfsnl“Ogen atmesphere
4 'malyy treo X ey ividn Galhoxyd i ' nd_ al kyl -,

al koxy- or hal ogen- subs-itut ed ﬁ%%?#%%%?@%g ?hé?%5f08§-

wel | as est@&gﬂyygg@(ggﬂﬁgﬁéyes such. as acyl
derivaLi ves, ester derivatives ahd acyt*halite the LCP are

aromatic oxycarbonyl, aromatic di-carbonyl, aromatic daioxy,
aromatic aminooxy, arcmatic aminocarbonyl, arocmatic diamino
aromatic oxydicarbonyl and aliphatic dioxy repeating units.

The LC? composed of the above described repeating
units may include botn of those give anisotropic melt prhase

and those a T d:
1 © rot, depending on structural components of the

pclymer and ratio and Sequence distribution of <the
components. The LCP used for the present invention 1is
limited to th ibit ; '

limi t ose exhibit anisotropic melt phase.

. .
Examples of monomers which provide the aromatic

oxycarbonyl repeating units are p-hydroxybenzoic acid, m-
I nzoic acid, m

hydroxybenzoic acig, o-hydroxybenzoic acid, €-hydroxy-2-
r thoi cid -h: '
naphthoic acid, 5 hydroxy-2-naphthoic acid, 3-hydroxy-2-

naphthoic id '~hyd ] : ‘
D acid, 4 nyaroxyb;pheny¢—4—carboxy_ic acid, 3'-

~
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5 thereof. Anong the above, p-hydroxybenzoic acid and
6- hydroxy-2-naphthoic acid are preferable in terns of
easire control of the properties and the nelting
point of the resulting LCP. Exgrples of nononers

whi ch provide the aromatic car bonyl repeating
units are aromatic di carboxylic acids such as
terephthalic acid, isophtha_ic acid, 2,6-

napht.h di car boxylic_aci _
1,6 né%L H%Ién% {a?%5%9¥YtlcaC|%Fld 4'-hydroxybiphenyl-3-

htpalenedlcarbox lic acid, 1,4-
naﬁﬁ@%éﬁéﬁ%ﬂl%ar%bx%ch g%YH » 423%0dcaplokpBiogeersiubstituted

$ =-, _al koxy or halog?n substituted

?Va‘ﬁvle C% heP@oﬁOfa§%Wﬁl s ®st estlar nfogning derivatives

derlvatlves such as ester derivatives, acid halide
t P E0I3S Mpny 297 1 e above, “tSEﬁephEhaT.IVia(t'&rcisdaaﬂida%,yl nalide
6- naphtr al enedi ca=boxylic acid are preferable in

t ertf A easiAicrdnthel dovhe mechaboalb@doic acid and 6-
properties, heat resistance, nelting point and nol di ng
OB ws? vlantiehaes ub ¢ i dg alrGP p fomIlES: Of » TDBORET § - casire
whi ch provide The aromatic dioxy repeating units are
aﬁﬁmﬁﬁQ>db@1stggc@nmpeﬂnmﬁﬁqqhmmmher%gpwygb 20int of the
6- di hydr oxynaph z-ha_ en~_e , 2, T

ditgaitlbdrrmpttthal ene, 1, 6- dlhydroxynanht | alene, 1,4
6 di hydr oxynapht hal ene, 4, 4'-di hydr oxybi phenyl, 3, 3'-

di hydr oxybi fhenydles3, 4t n@daﬁcg@y@hp NY ovdaed +re mv o
di hydr oxybi phenyl ether, and alkyl -, Bﬁk%ﬁvgfé} the aromatic

Paiﬁgﬁ*bor%kﬂbsﬁéﬂédtﬁ%@%ﬂi\/@é lyps asoqell ag;ester,
orm ng

3uch as terephthalic acid, isophtkhalic acid 2,€~-
- ~ 4 =

napthalenedlcarboxylic acid, l,6—naphthalenedicarboxylic

acid, 2,7—naphthalenedicarboxylic acid, 1,4-

naphthalenedicarboxylic acid, 4,4'-dicarboxybiphenvi
- MLy d o,

and
alky>-, alkoxy or halogen-substituted derivatives thereof
as well as ester forming derivatives such a
derivatives, acid halide thereof. Among the
terephthalic acid and 2, 6-naphthalenedicar boxylic

r b i
preferable in terms of ©asier contirol of the mechanical

properties heat resistanc : L .
’ S-ance, melting point and molding

properties of the resulting LCP
Examples of monomers which provide *the aromatic
dioxy repeating units are aromatic diols
H . s
vydroguincne, resorcin, 2,6- Cihydroxynaphthal ene, 2,7~

dirhydroxynaphthale ene, l,6-dihydroxvnaohthalepc, i, 4~
4 e - -7
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5 derivatives such as acyl derivatives thereof. Anong
the above, hydrocrui none and 4, 4' -di hydroxybi phenyl
are preferable in terns of the good reactivity during
the polynerization process and_the good properties of
the resulting LCP blend. 10 Exgnples of nononers

whi ch provide the aromatic am noox_y repeating units
are aromati c hydroxyam nes such as p-am nophencl,

m.ani L..,4--am no napht ho|, .5-amn_o-
1Eﬁg%ﬁ?%%5%' Rﬁ%ﬁfqﬁﬁhaphth 1?lﬁgéﬂya%9xyblphenylf 3,3'-
' oxybhiphenyl,, and alLkyl -, al kexy- or ) ‘
hﬁ#ﬁﬁg{gﬁﬁéﬁHQfﬁ%ﬁ deriva Pée54£§YQ§Q&¥quﬂ§Q%ﬁer £,47~
form ng derivatives such as acvl derivatives thereof

AT RE MOrRSTY dePiFRaEr veanduch kasl N agykoxy- or halogen-
derivatives thereof. Exanples of nononers which
provisde THE Qr oM&HLivatdivEifi no a%peatdliy umists apé¢er  forming
aromgti c di am nes such as p- 20 phenyl enedi am ne,
mISTeiAteved atiee, ad aﬁwﬁod@gmvwajiere_se,therecf- Among the
1, 8-di am nonapht hal ene and al kyl -, al koxy- or
h&PYén- subsYiEe@etneRei vakindes ab, fketdilgdnaokdeiphenyl  are
form ng derivatives such as N-acyl derivatives
t RETEETE 2o Ik anpl eseomsnondnerise whiedd prasdte ¢4, during the
aromati c 25 am nocar bonyl repeating units are aronmatic
ainpinoariyetyidre Proacids sich ahed- JHIObNIZNIGaGd, sf  +he
m am nobenzoi ¢ acid, 6- am nc-2-naphthoic acid, and
aldedual tigldk HGE harerddl ogen- substituted derivatives as
well as ester formng derivatives such as acyl
derivatives ZxestiElegles bV abineae N 0yR: @51 ¢ Ralide «ne
t hereof and ami de form ng derivatives such as N-acyl
demiivatdmes dhereofy [ExanP! o5 of r SROLIEI 8 WLEN. - Loe such as
provide the aromatic oxydi carbonyl _ repe%tlngjunl?é“ CET e

amedmﬂhﬁmyﬂﬁﬂgnﬂﬁi§minophenol, 4-aminc-l-naphthol, 3-amino-

aromatic

l-naphthol, 8-amino-2-napnthol, 4-amino-4'-hydroxybirhenvl

- “ IS <1y 7
and alkyl-, alkecxy- or halogen-substituted derivatives as
we-l as ester forming derivatives such as acvl derivatives

thereof and amide forming derivatives suchk as N-acv]

-

derivatives thereorf.

Examples of monomers which prcvide th C

romacic

(]
)]

diamino repeating units are aromatic diamines such as p-

. P . .
phenylenediamine, m-phenylened:amine, 1,5~

diaminonaphthalene, 1,8-diaminonaphthalene and alkyli-,

alkoxy- or halogen-substituted derivatives as well azs amide

forming derivatives such as N-acyl derivatives thereorf.
Examples of monomers which provide the aromatic

aminocaroonyl repeating units are aromatic aminocarboxylic
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di carboxylic acids such as 3-hydroxy-2,7 10

napht hal enedi carboxi lic acid, 4-hydrex_yisophthalic

acid, 5- hydroxyisophthalic acid, and al kyl -, al koxy-

or nal oger.- substituted derivatives thereof as well

as ester forming derivatives such as acy=

derivatives, ester der_'vat_ves and acyl halide

thereof. 1o Exanpl es of nononers which provide the

aliphatic dioxy repeating units are aliphatic diols

s 5& sEﬁfﬁyl%ﬁep‘§P988P?an¥4lburhﬁedmoﬁmiQQbenzoic acid, 6-
6- hexanedi ol , and acyl derivatives thereof. In

add i, 1R HeP hawicig-anand i phivile , di akyorepeats nGalogen-
unit can be obtained by reacting 20 pol yesters having

t PRSP didpa) vadpistes ng ami t sveslich @S ester  forming
pol yet hyl ene terephthal ate or nol ybutyl ene ]
t eepMaidivase swih les hecaboder avamavis, oxyearbexy: vt ves ang
acids, aromatic dicarboxylic acids, aromatic diols,

aret | k2 hide exyamends andramitbc fATMeCArdOXWd € ves such as
acids, aromatic diam nes or acyl 25 derivatives,
eStécydedeartiaeisvar tedredal i de therec-. 8 The LCP

used for the present invention may have thioester

bondi ng unl éssargiee Doadi rGrARes NOLLE BRAIYr de OPLECY » onatic
of the present invention. Exanples of nononers ~which -
proyidde articogstt er b@pggﬂgn@re|gﬂ§@§tc-§£8nat£ diox _
carboxylic acid, aromatic dithiol and hydroxy-aromati
t hiiadark lproporti gaigk thesce@ddi tional, nonomer -
based gﬁ@%he t ot al angﬁnt of ﬁgﬁgners whi ch pr Vﬁggroxy—z,;~
am@RRHHG 1 G Doy 5 jc d -carbon.' y- , L
aroﬁgT-ic di oxy, ar&%%%§EQH§%?'n%o§§,-8F8ﬁﬁP¥etaallc acid, 5-
A AAG 0 AN G, Oxy- di.-carbonvl, a 10 aliphatic _
diFgg;;®ﬁggggrﬁﬁgﬁﬁhi%§‘?é p?%ﬁfﬂa % Tot “hbPEYThaiF nalogen-

substituted derivatives thereof as well as

gromatic

ester forming
e . R . .
derivatives such as acy- derivatives, ester derivatives and

acyl nalide thereof.
Examples of monomers which provide the aliphatic
dioxy repeating units are ailipvhatic diols such as ethylene

1 1 1, 4- r 102 i
glycol, i1, 4-butanedio’, 1, e-hexanediol, and acyl

aerivatives +thereof. In addition, the LCP having an

)

allpnatlc dicxy repeating unit can be obtained by reacting

polyesters having the aliphatic dioxy repeating units such

&s polyethylene terephthalate or polybutylene terephthalate

with the above aromatic OxXycarboxylic acids
lic ids,

aromatic

dl \,arDOX }‘_ls. ac I <l - d - ~
il d v J '

aromatic aminocarboxylic acids, aromatic diamines or acyl

erivati ri ti 1 d e
derivatives, ester derivatives or acid Falide therec?®.
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10 cool o. Anpbng the above, the preferred LCPs used.

for the present invention are those conprising

aromati ¢ oxycarbonyl repeating unit including

4- oxybenzoy- repeating unit andfor

6- oxy- 2- napht hoyl repeating un|F Exanples of the

preferred LCPs conprising 4- oxybenzoyl and/or

6- oxy- 2-napht hoyl repeating units may include: 1)
4-hydroxybe§ %lqh |d/6 hydrox - 2-napht hoic acid 20

copol yner % ydrox *YbéfZoi T ackl 5?%reﬁﬁ?ﬁﬂ?%9“ may have

acid L dr ox henyl ol virer
4?h r%%ﬁﬁenigf e }EﬁephEﬁ%IB@ngéP6/<§6§h R&Fi clmoair th
achd/ 4, 4' dlhe%droxyblphenyl copol ynmer, 25 4

®

QﬁFOxYBeniﬁi REEGF er ePRER&IPE -ac dH $habifc Bonomers
1d/ 4, 4 - d|h dro bi phenyi / hydr oqui none copol yner,
SY ﬁcﬁydfﬁf9 é%rﬂ??%reﬁﬁ@ﬁépﬁc are mercaptc-aromatic

aC|gg drqu|none copoyner, (6 )

6 Ry Pé%yl2 népﬁ@hOI@Eﬁﬂqy#fﬂeﬁﬁﬁﬂ%ﬂlc akd nydroxy-aromatic

acld/hydrgﬂylnone copol ynmer, -711. 4-hydroxybenzoic
r%x?rQPﬁéphPﬁoW@i abtdt wddéphvthalli omonomers based

aci d/ 4, 4' - di hydr oxybi phenyl copol yner, 8)

6CRy dF %y LR tTdpheRsius tach 8/ treemhé hal inhiati db4odide aromatic

di hydr oxybi phenyl copol yner, 10 9) 4-hydroxybenzoic

a@Kaﬁerhydwéxyazonaghkh@j}c&ﬁbﬁﬁﬁex%Mﬁﬁgﬂis dioxy, aromatic

aci d' / hydr oqui none copol yner, 10) 4- hydroxyben20|c

aghdneegynaphtdmd ehe diiearivoxy- keomaehd/ bx¢ 'q: -carbonyl and

- di hyd. r oxybi phenv= copol vner,
aliphatic dioxy repe ating units is preferaply not more than
10 mol %.

Among the above, the preferred LCPs used for the
Present inventicn are those comprising aromatic oxvcarbonyl
repeating unit including 4- -OoxXybenzoyl repeating unit and/or
6-cxy-2-naphthoyl repeating unit,

Examples of the preferred LCPs comprising 4-

<yl ) Py 1 :
oxybenzoyl and/or ©-oxy-Z-napnhthoyl repeating units may

include:

1) 4-hydroxybenzcic acid/é-hydroxy-2-naphthoic acid
copolymer,

2) 4-pnydroxybenzoic acid/terephthalic acid/4,4'-
dinydroxybiphenyl copolymer,

3) 4-hydrexybenzoic acid/terephthalic acid/isophthzlic

acid/é,4'—dihydroxybiphenyl copolymer,

2 . _ . . e
4 4-hydroxybenzoic acid/terephthalic acid/isophthalic
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11) 4-hydroxybenzoi c acid/terephthalic

aci d/ 2, 6- napht hal ene is dicarboxylic

aci d/ hydr oqui none copol yrmer, 12) 4-hydroxybenzoic

aci d/ 2, 6- napht ha ene di carboxylic acid/ hydro quinone

copol ymer, 13) 4-:~"ydroxyber zoi%

aci d/ 6- hydr oxy- 2- napht hoi ¢ aci d/ 2, 6- napht hal ene

di car boxyl i c aci d/ hydroqui none copol yner, 20 14)

4- hydr oxypenzoi c ;aci d/ terephthalic

ac"?‘%%y %’-%gb%%%iéﬂiﬁﬂ’éybapeawe%wmoquinone copclymer,
ac'd/h%dgoguinone/4,4'-dihydroxybiphenyl copol yner,

15}’ 4- hy@¥EXPEEREGZO14c diebaépht bRhithaattd/ acid/nydroquinone
4-am nophenoi  copol yner, 25 6) 6- hydr oxy- 2- napht hoi c
actWeeY®pht hal i c acid/4 10 ami nophencl copol yner,

1%% 4- hydr oxybenzoi ¢ aci d/ 6-hydroxy-2-r_aphthcic

actd/ r er epht h&l-hy daci-gf~4-ard grophene | COp0|ym%biéM99rephthawiP
4- hydr oxybenzoi c acid/terephthalic Gid/4,4' - 5 B
di Fyt/dxy 3§ ghiemyh e / dodol peghenol copol ymer, 19)
41$ydroxybenzcic aci d/ terephthalic acid/ethyl ene

gl ¥icol  copdhHnyeirox2Berd-diydr oxyber ,zQisG caci oo S
tereph/t hal Jc aci d/ 4, 4' - di hydr oxybi phg‘ﬁgle/ glty%rloé‘ ¢ ¢ naphtaoic
glaciol/ wopadlytes L i ¢ na@dd/ 4; by dpoxyReRzoLs ,acidh6-h 2+

y.. roxy- aphthoic acid/terepﬁ?%ﬁ??gﬁggrgﬁé %Iéﬁgo‘ymer’
gl8icol €dpadydmey-2-angdor ~hydrax LG og s U
aci d/ 6- hydr oxy-2-n apht%%?gc ac%gf§2?gé%P§éPF&*c acid/4£,4" -
acl iyl 45y dprcoxy bi phepyl L et hyl ene gl ycol

copol yner.
9 o : \
) 4-nydroxybenzoic acid/6-hydroxy-2-naphthoic

acid/terephthaliic acid/hydroquinone copolymer,

10} 4-hydroxybenzoic acid/z, 6-naphthalene dicarboxylic
acid/d,4'—dihydroxybiphenyl copol vmer,

11) 4-hydroxybenzoic acic/terephthalic acid/2, 6~naphthalene
dicarboxylic acid/nydroquinone copolymer,

12) 4-hydroxybenzoic acid/2, 6-naphthaiene dicarboxyliic
acid/nydrogquinone copolymer,

13} 4-hydroxybenzoic acid/G—hydroxy—E—naphthcic acid/2, 6-
nappthalene dicarboxylic acid/hydroquinone copclvmer,

14) 4-hydroxybenzoic acid/terephthalic acid/2, 6-naphthzlens
dicarboxyliic acid/hydroquinone/é,4'-dihydroxybiphenyl
copolivmer,

15) 4-hysroxybenzoic acid/terephthai:c acid/4-aminophencl
copolymer,

- — < .
19} 6 nydroxy-2-naphtnoic acid/terephthalic acid/4-
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15 Anong the above, copclynmers of 1), 9) and 13) are
especially preferable in view of noldability and
mechani cal properties of the polynmer. The LC? of the
instant invention nay be a polyger blend conprising
two or nore LCPs for the purpose of 20 increasing
flowability of the polyner upon nolding. The nethod
for preparing the LCP used for the present invention

I amR@bphiemiched 4n4 Ay method known to the art can be
enpl oyed. For exanpl e, conventional polycondensation

metRods such _3s ng; Jdo"ysis and. 25 _slurry .~ e
pol ymeri zat i on “met ﬁggﬂggrq%reparin%cbéf?néVaF%XQT%enaph“hClc
11 ..ester. Qr, ;am de di ng anong the above
degégﬁﬁgde%ﬁgﬁﬁﬁﬁgz5ﬁﬁﬁ§ﬁ£ﬁf§§%%%n%§0énﬁ?B?gﬁme?he

lst.en acjdol ysis nmethod is preferably used for o
g?gbarinc‘gﬁé“fiﬁgbfﬂz?hTs nEf*&kéf%qﬁFRﬁﬁﬁﬁﬁﬁ% areacgd/4,4" -
heﬁte Ttoagﬁye:ynltgﬂ solution and then the solution
i SYECOETEE TGV t/1fe MR PP & nePPo THESFi nal st ep
og this method may be carried out under vacuumto
f AC | i RET PRI 2G Iss @ B4 TR 9 Eka | eChycplédtity sene glycol
such as acetic acid or water. 10 The slurry
pGPPRERT™EAti on method is characterized in that
mononers are reacted in a heat-exchange fluid --~o
gi¥ve sol i trBY@Eexpoenaeici n t ke fdbimamdolstsensi on &8:d/4, 47—
the heat-exchange liquid medium In either of the
miReR e Yehelnyrsi Ty It ttrod. eore tdieycd b b I ymer,
pol yneri zati on nethod, the pol ynerizing nonorier may
b&liin the fdrhaird:oissnacyt derivaibve/ebhakpedyby raphinoic
acyl ating the hydroxyl group and/or am no group.” The
| ewerd/terephthalic acid/ethyiene glycol copolymer, and

22) 4-hydroxybenzoic acid/6-hydroxy-2-naphthoic
acid/terepnthaiic acid/é,4'—dihydroxybiphenyl/ethylene

glycol copolymer.

Among the above, copclymers of 1), ©) and 13 are

especlally preferable in view of moldability and mechanical

properties cof the polymer.

Th the instant invention mav be a polymer

M
L 1
N
v
o
Fh

blend comprising <two or more LCEs for the purpose cof
increasing flowability of the polymer upon molcing.

The method for pPreparing the LCP used for <he
present invention is not limited and any metnod known to
the &art can bpe emploved. For example, conventional
polycondensation methcds such as meiten acidolysis and

3 g 1 K ~ 4 - 3 = :
slurry poiymer-zation methods for Preparing pclymer to give
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acyl group may have Preferably 2-5, nore preferably
2-3 carbon atons. Acetyl ated nononers are npst
preferably used 20 for the reaction. The | ower acyl
derivatives of the nononers may,pe those prepared

bef orehand by acyl ating the nononmers independently or
may be those produced in the reaction system by
addi ng an acyl ati ng agent such as acetic 25 anhydride

testhe npAGMEES YROR.PreRaning the LED. Jlg 1n either .. .
of the nolten acidolysi.s E%t on%FHF%egﬂﬁnr%ﬁov“ describes

p@bﬂaﬁgkzeg#ggngﬁggogagigga%%g gﬁmgﬁy be used in the

reaction, | esl red. nple e catal ysts
i ncl ude organic: t..r 5c¢ ounds such as dialkyl tin
oxi de (ex. Egufﬁligqna%igggy?lsamfﬁﬂ%ﬁy}stPﬁeé?Fééﬁy used
tktani di oxi de;. antipoony frioxide; organic titanium
cﬁ%bo%ﬁd “éﬁcﬁ’d&“a|§gg§ ti%%nFEﬁﬁ:ﬂqgﬁﬂﬁwat%ﬁdmonomers are
thaagganu%iko§%de; nggline or .alkaline earth metal

TE ofr carboxyFi HGT stiehlid oOpotarSi Ghracethg esclution is
saes %Ldlghinor angc acid (ex. K2SC4) ; Lew s acid
(eXZCBE®; FPafldVgase6uBoLaerd Pedaafst s Thecf idsl step of this
haLgﬁeaateg,hydrogen (ex. HCG-1). Wien a catalyst is
uLBEIOPhe™akoure oFarEled at @iy stundeed tacule reactiamilitate
based on the total amount of the nononers may
pt eF8r abPyeb@ T1-PE0 00 I L aandy morecdust pr efiehahblsy acetic acid
20-200 ppm The LOP may be obi ained fromthe
oot yWF-efFizing reaction vessel in nolten state and
then, processed to give pellets, flakes or powders.
The LC? in Fhe Fénmrof ppéivinetizfdidke artpowders 2 @terized
be, if desired, heated in substantially solid state
in that monomers are reacted in a heat-exchange fluid o

give solid state polymer in the form of suspansion in the
heat-exchange liquid medium.

In either of the molter acidclysis method or the
slurry polymerization method, the polvmerizing monomer may
be 1in the form of lower acyl derivative obtained by
acylating the hydroxyl group and/or amino group. The lower
acyl group may have preferably 2-5, more preferably 2-3
carbon atoms. Acetylated monomers are most preferably usad
Ior the reaction.

The lower acyl derivatives of the monomers may be
those prepared beforehand by acylating the monomers
independerntly or may be those produced in the

System by adcing an acy

J=a

ating agent such as acetic

anhycdride to the monomers upon preparing the LCP.
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under vacuum or an inert gas, such as n tr-ogen

hel ium atnosphere. The tenperature of the heat
treatment may be 260-350C, nore preferably 280-320C.
The LCF used in the invention ifﬁpreferably has a 25
crystalline nelting temperature {_nmi determined by 13
di fferential scanning cal orinmeter of 280-360 C. Method
for determning the crystalline nelting tenperature
The differential.,scanning calorineter (DSC) Exstar .
6000 ( Sei koq}“n%tlrtﬁ‘rrernt%* | hieS, Mehiha, ajéﬁ‘&ﬁ;ysdﬁ tHe-ed or the
sane t eogf DSC device is. used. The LCP sanple to be
exani ned Fi°s YHEAr€d om0 erfp ettt &S athay rageuspc in ¢
20C¢ m nute and the endotherm c peak ;Tm ) is recorded.
TREPEATCEr, “théSSdmii% is kept at a tenperature

20-50°C higher than Tm for 10 m nutes. The sanple is

t hen cool ed M3 FS0oR 't eBpRr MFairdel ¥its hé ncdfusiof organic tin
20 Cmnute and is heaved again at the rate of

2 FOEPRIRSe SUEAd Gtch étim 18 e dki n fouinte | et hedfbuallstep oxide]
is recorded as crystalline nelting tenperature !Tm
Ofa%éiw e-HCPOx The/ LEPteoripos idiiosn oaf; tdretimstantrioxide;
invention is 15 prepared by adm xing to the LCP a | ow

t @fgerdturte teofitenigrgpduaigesia glassl oty et : whosen silicate
softening tenperature is equal J to or less than

5500 Theahdunt enperatds e s0fdegnineg bAOrGAM C 9L A$Srin metal
filler used in the present invention has a softening
2GatienpeT ateueofl enualid Guwth |85 d s B9 G cetate; salts of
preferably, equal to or |ess than 500C.

inorganic acid (ex. K:S50;); Lewis acid {(ex. BF;} and gaseous

(..
o3
®

acid catalysts such as halogenated hydrogen {ex. HC1).
When & catalyst is wused, the amount of rthe
catalyst added toc the reaction based on the to+zl amount of
the monomers may preferably be 10-1000 opm, and more
preferably 20-20C pom.
The LCP may be oblained from the volymerizing
reaction vessel in molten state and then, processed 2o g

pellets, flakes or powders.

The LC? in the form of pellet, fiake or powder

nay be, 1I desired, heated in sukstantially solid state

unaer vacuum cr an iner: gas, such as nitrogen or helium,

atmesphere. The temperature of the he

o8]

T Treatment may be
260-350°C, more preferably 280-320°C.
The LCP used in the invention :s preferably has a

=

crystalline melting Temperature {Tm) determined by
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The lower |imt of the softening tenperature of the
inorganic glass is not limted and is preferably nore
than the crystalline nelting tenperature (Tn) of the
LC? in 25 the conposition and nore preferable, 30C or
nore higher 14 than the crystaJ#?ne mel ting
tenperature The softening tenperatures of the

i norgani c glass can be neasured with a differentia
therpml anal yzer (DTA The endotherm c and exot hermc
peaks” ar e" deH eBT e BBdcERLSTHBRY oFr ¢f AR 13AkTC.

peaks. Ampng he 1st  exothernmic peak, the 1st
eﬁg%tﬁ%$n¢i;péﬁkgﬁﬁﬁ2tﬁg SR8 caygGEAdrmec mpeaking Hemperature

softening point is the temmera-ure neasured as the

2nd endot her AR peHiImenfilas obcelmeilngw t eaperatster  (DSC)
softening 10 inorganic glasses may be a gl ass

colpF 3T n§08Me (Geier elncompoarhts sel.oct@difs onubben; or thne
group cons -1 sting of B-.0O=, PO, ZnQ PbO AL_GB,

NaSame  type QI KRET QG csS Cs, 1©&2d. SnQh&abep NEAple to be
SrQ, Sb703, Zr02, BaO, MO, V203, rare earth-oxide,
ang*apgred eart hhfhied dérodb Aseng tdigod .ot eapeyat Urepate o5
softening inorganic gl asses obtained as above, |ead

free g/msmese armdothe peedetiabhei cviguwiof Restricti o . rq0a
of Hazardous Substances in the EU and the like. Anong =~
thEhtoaaffeee Itow serperati exspht eni ng, iﬂQﬁQéP%furo 20-50°C
gl asses, -he glasses 20 conprising L_.G0s and ZnO are ~

priefenabl yrasednin fvirew oC.mitkhe: e SUPPFESSEd,Bh LSt gr
formation of the result-'"no tinc 7_conposition. T

shape rafont heehpwrkemper aktr - of Lening o= 5g-c/rinute

then cooled
hé

and 1is
heated again at the rate of 20“C/minute. Erndothermic peak
found in the final step is recorded as crystalline melting
temperature {™m) of the sample LCP.

The LCP composition of the instan= invention 1is
prepvared by admixing to the LCP a low temperature scftening
incrganic glass filler whose softening temperciure is equal

tc or less than 550°c,

m bl N JE : ; :

The low temperature softening inorganic glass
filler used in the present invention has a scitening
temperature of equzl to or less <than 55£°C, vreferably

M S AT -Yr

equal to or less Chnan 500°C.

“"he lower limit of the sclZening temperature of

- S . . N L .
the inorganic glass is not limited and is preferably more

7 + ~ryagi ] IR : :
tnan the crystalline relting temperature (Tm) of the LCD ip

the itiorn ana i 1 O
COMPOS-Ti0n and more preferable, 30°C or more hnigher
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inorganic glass filler used in the present invention

is not icle made specifically -imted. : c rder to

the nolded art e | of the LCP conposition of the

present invention exhibit suppressed blister

formation, the filler should be” "uniformy dispersed

in the nolded article and therefore, powder fillers

are are-enable. 5 The inorganic glass filler used in

t he - pr esent... javent.i an y..preferably pe a powder
f?ﬁfgr’%%v%ﬁ§%§%¥}|%ﬁ1d%;%ﬁ%§e e%?e%?g9580;.rn and

more preferably, 1-100pm The dianeter or particle

si ze of the%?ﬁ%Fﬁﬁﬁ7?%ﬂ%ﬁ£????¥%Fu?ﬁs PRi §7e¢ 1norganic gleass
s%%%i%kcationvgp ghg{qp refers the dianeter 10

deter mon&F ey IuE & i 15 rHct i oRepat 8l cFeesmze anaiyzer (DTA) .
distribution neter. The ampbunt of the |ow tenperature
sof'feni hg2°FRcordani c2 % as<S¥9 Frefmagded2ax100 Jpar t sdetected
by mej%ht of. the. LCP conposition is equal to or nore

t BAT 6561 Vand | e55°F hafhe5 L9yes% bpeamsbght ardhong the 1st
preferably, equal to or nore than 0.01 and equal to
oF*PESE T HEN BS9par Ehby Wetghendyibarthe wmemuntarof the 2nd
the | ow tenperature softening inorganic glass filler

| SPROCESIRAR. 2phrt the wed fhepinbe poiscosiby fe t behBerazure
resulting LOP conposition at nol ding my be decreased.

20 R§E riegP acoriGs i Anidbrergio ttHrerpi @ sees kL nvent i on

conprising the LCP and the | ow tenperature softening

i nor gani ¢ gExesflidd er ofmy b@epraaavedt@ﬁgyféggyyWISoLteninq
procedures conventionally enployed for mxing a resin i
andoggatiilcl egladbes pmefiersed £MgodEBeMSnA & A% one or more
fol | ows: ) - N

compon s sel ir Tl 2 i ' N
X ents selected from the group consisting of B:0:, P,0s,

ZHO, PbO, Zﬁl:o:w NaZO, Li'go/ KZO’ C'leo, S-_‘O’_l, SOB/ Sno, CaC,
MgC, Sr0, Sb:0s;, Zr0., Bao, MnO, V.03, rare earth-oxide, and
rare earth-fluoride.
Amon¢ the low temperature scftening inorgznic
'| —~ -— 2 1
g-asses obtained as above, lead fres glasses are more

i view of Restrictior of Hazardocus Subs=ances

in  The EU and the lilke. Among the lead free low
Temperature scitening inorganic glasses, the gleasses
comprising P:Cs; and Zn0 are preferably used in view of <he
suppressed klister formation of the resulting LCp

composition.

N - S .. 3
The shape of the low temperature softening

inorgan:c glass filler used in the pPresent invention

ot

13 no

ecificaliv 1im! =ax - :
specifically limited. In ecrder to the molded arzicle mad

i)
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2S 1) Dispersing a | ow tenperature softening 16

inorganic glass filler in a LCP by neans O nelt

kneading or simlar procedure. In this enbodi nent,

one or nore fillers other thams |ow tenperature

softening inorganic glass filler arid/or one or nore
additives may be 5 prelimnarily dispersed in the LCP

or may be dispersed in the LOP sinultaneously with

tcfe kbw tlerieratpion iSGfdrenbiig thA0kgaRies Cl 886tk bEr jexhibit
2) Mxing solid LCP in the formof pellet, flake, or
rovEtere ssadl apllowdenperatiae isef tentig | Bergani ¢ shouid  be
glass 10 Tiller so that the IOM/tenperature sof t eni ng

YO Bt Oy gbiaseefidderihs aghedcko fage af o orore,
t he solldy ® In this eéﬁ%%.ﬂgn?ehtﬁ§h§6l|d %P n'r fore

kpbwmgﬁafﬁﬁlifgnaap LEP-cogpaesi tion conprising the LCP
and one or nore flllers ot her than a |l ow tenperature

sof teni ng i QL IR G 5Ll 12 and/or gne or.more e
addi tives dlspersed EYEI% and %JX|ng a‘%bllgo resent

LGR, | .ses LGP and .a
tgﬁﬁggg?%?é&ggf ﬁ%%%gaﬁggp%anlcpola§§ Fllﬂﬂr\%aJlnd 3 median

t t It Kk
ﬁ?ﬁ%ﬁéégﬂdb?héygghéggr%dsfE%r%%¥ Fgﬁeﬁénegﬂgggr Oum The

sof 20 |nor i C ass fi]]Jer so that the latter
& gLr?enplgra uré tggﬁt|ﬁﬁﬁf|%orggﬁ|épPr9P%ﬁV|§la ss Ziller in
aE ached to the surface of the solid LCP conposition.
s BEMBodi MEntL©% he &6} i d CLEEPsconpBsEEFON By  diameter
rther Co i Sse one or nore Ilers other than a
vﬁe‘ﬂp%?%t E?r&fe ‘$Serfi gt T #6F Han| Bagkasse 2826 [ditribution

and/or one or nore additives dispersed in the 17
meter.

The amount of the low temperature soitening
inorganic glass Ziller added to 100 parts by weight of the
LCP compcsition is equal to or more thar 0.01 and iess Lhan
1 part by weight and preferably, equal to or mcre than 0.0:
and equal to or less thar 0.9 vart by weicghzt. When the
amount o©f the low temperature softening incrganic glass
fizler is more than 1 part by weight, the viscosity of the
resulting LCP composition at molding may be decrezsed.

The LC compcsition of the present invention
comprising the LCP and the low temperature softening
inorganic glass filler may be prepared by any known
procedures ccnventionally employecd for mixing a resin and a
filler. The preferred embodiments are as follows:

) Disversing a low temperature sortening
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conposition. The | ow tenperature softening inorganic

glass filler may he dispersed in the |I,CP conposition

by nmeans of any known nethod. For exanple, Banbury

m xer, kneader, 5 single or tw n.screw ext ruder and

the |i ke my be enployed for nel’- ~ kneadi ng the

inorganic glass filler and the LCP. The nelt kneadi ng

may be conducted at a tenperature from around the
crhystall.ine | ng. tetnperature(Iny) of the LOP to N
T%ﬁir%lgé.l%ldﬁjghsteg I %WE ehpératiur’g %o?g’eﬁ’reﬁﬁsi for gt & ¥neading

glass.:fitler may be mxed with the so-_d LOP of solid

L%P %:E)Ifrnfbﬁél‘tidnc}/cb%f;%%ns oﬂarﬁ}‘%oﬁﬁbﬁé‘ﬂﬁ‘é‘@ﬁfFo@ne or more
exanpl g, the solid LCP in the formof pellet, flake,

powder or TheSti k& Tand tR¥ | bARPeRrpErEae urse fSoftiarg ngnorganic
i qra%a:ni cfgj,ﬁs_s filler 15 may be mixed uniformy with

arumbl er- M Xer ofREKEY | K€ TRE nmitdrry magidbsives may be
condycted at, _any tenperature the LCP does not nelt

afd Sty Pty Y AA1Rounedt he tdem i@ hper ataye bsThel di@Psed in
conposi tion of the present invention nmay further

c&%ilsce” ahlBEUFENBAEE LY [Wigth sthected faaupd-dmos, softerning
20 lanel l ar and powder fillers in addition to the |ow

t eRp&dartiCe 9s@tserfiing dmvor ganic glass filler for the

better mechanical or surface properties of the nol ded
articles mideMékirhe SCCRCanosid i &xanpbespof14he 1,40
fibrous fillers may include glass 25 fiber, -
ePFi pelisaperryl as s bwbernreeadi=SRare L] ass fibelaric glass
si_I.ihca- alumna fiber, alumna fiber, carbon Tiber, )
afamilg¢r fsberthpot adsd udi t asaberbihes, Lpu e
borate fiber and Wl | aston=te. bi n tﬁe spg{g?EI |§églbonlno"gamc

apdackaifisllafr the bASkaAbES to <he surface of the scliid LCP

In this embodimen=, the solid

=

CP may be prepvared from =

LCP composition comprising the LC

Et
rd

and one or more fillers
other than a low temperature softening inorganic gless
filler and/or one or more additives dispersed thersin; and

3) Mixing a solid LCP comoosition which comprises

ICP ar i u i '
and a low temperature softening inorganic glass filler

- L

. . . — o .
dispersed in the LCP obtained by melt kneading or the like,

and ¢ ba i rent |
he same or differen* low temperature soZtening

lnorganic gi £il hat ' i '
g giass riller so that the latter LOW Tempsarature

scftening inorganic C 1l a4 - .
g garnic filler is attached to <he surface of

the soli C siti :
- solid LCP composition. In this embodiment, the sclidg

LCP compeosition may rurther comprise one or more fillers

othe T} a low r&T i ]
ther thar a low Temperazture Sortenling 1inorganic c¢lass

filler /or iti
and/or one or more additives dispersed in +he
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5 application, "glass fiber" refers to those having
substantially circular cross section, "ellipse-shape
glass fiber" refers to those having substantially
ellipse cross section, and "coiqon-shape gl ass i ber”
refers to those having a cross-section in the shape
nade of two overlapping 10 circles. -n the definition

of glass fiber", "ellinse- shape glass fiber" and
Q%> ape glass fiber", the term "circle" or
" Ilpse refers not only geonetrlcally defi ned

shapes hut %! the shapes such as square and

rectangl e éand‘?bunﬁ%@eéﬁﬁﬁbﬁS SRatt eariara edogrigaed c
as_q%gcle or . 15 ellipse when observed under

m'croscope or°% h@’ FPR@“eqfhéndlL&Wetlé?P ofowpres f £ booulsy me
filler used in the invention is not specifically

| iGHY eNOHR ede §hodoes Fot  exmpamile t hBanbjegt mifxdhe kn

present i nvention and the average dianmeter my

glass
ans of

eader,

priefetdblSF be' i 156DFm eKkArubdercasel dfhd hei RO ma9SSe employed

section of the fibrous filler is not circle, the

" i et et T %@Eﬁéééﬁtsfﬁh@ﬂqmgﬁndcdg$haecéjxﬂ%weﬂuiWﬂra LCP.

poi nts around the cross section of the filler.

Eﬁgﬁb|@@l@fkpﬁ@dpageumay aad/cam ket étlkﬁrﬁemﬁgﬁbture fron
25

include talc, mca, graphite, cal cium carbonate,

dotomng eehe clray-aallase frakeingl asapbeadsyrbaphuidd oo oo

sul fate, ~ Otitaniumoxide and diatomte.
Ad@oﬂulﬁgimbtlhe present invention, the glass fillers
bei ng i ncorporated as additional fillers in the LOP

conpcsit-or Tfe t Newdr eseRb rizRveRL | QR AL ose_na
5 softening tenperatures of nore tha% 6@'%% S“*llél %

glass

glfadses haye bHeo hrgQgSQII@mln@héeﬂ§§*ﬁtuﬁ§;1°or solid LCP

measure the softening tenperature by the above

desoriczad ipr0tadw=ns of any known method. For example,

solid LCP in the form of peilet,

Hh

and the low temperature softening inorganic glzss
may be mixed uniformly with a tumbler mixe» or the
The mixing may be conducted at any temperature tThe I

not melt and typi cally, at around the room temperatur

the

lake, powder or the like

filler

like.

CP does

e.

73 ~ . { =
The LCP composition of the Present invention may

Turther comprise an additional filler selected from fi

lamells ; £i hay i Lt
ar and powder fillers in addition

ous,

to <the low

temperature softening inorganic glass filler for the better

mechanrical or surface properties of <the molded
made of the LCP composition.
Examples of the fibrous fillers may include

fiber, ellips e-shape glass fiber, c¢

articles

glass

ocoon-shape glass fiber,
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The additional fillers do not involve glass filler
having a softening tenperature of equal to or |ess

t han 550C. 10 The total anount of the additiona
fillers in the LOP conposition;gf the present
invention may be 1-200 parts by weight, preferably
1-150 parts by weight and nost preferably j-100 parts
by wei ght per 100 parts by weight of the LCP. 15 —r-

visew; of -g9qagd - mec ty of. the re uIt
composi ti on, E%ehggggglonaﬁgﬁnllégs Are ‘6F Per g?* aramid

OReLAk, e qf. ;fibr llecs. selected froir.
group cg%rgl st |Snlgingf*é)l aar{sés i bePClel A b%?ﬁaﬁ’é)rgq‘assf‘ber and

(. ¢QqQn-shape gl ass fiber, silica-aluma fiber,
akgﬁfﬁgtgg ?gber carbon fiber, arartid fiber,
potassiun1t| t ar atc flber alun1nun1borate flber and
mollastonlte g SPREM T SGhd Bt 2RBr € ¥dHSouas Lhe instant
fillers selected fromglass fiber i pse- ih ape glass
Bg lc@ ¢80n- shaPe@§Fass- HPBer aretfreteratsl y theed. having
- r addltlon to the fibrous fillers, the LCP 20
cgﬁBSSFFFUﬁ pﬁéF%Téﬁﬂﬁﬁfxﬁﬁﬁ§§eSﬁ&ﬁéﬁﬂarWﬁikﬂpmhﬁanpa glass
fillerg such as talc for the purpose of suppressing
warpige HCiHE BBl G8E@sar tiavengndebstarhéalTP ellipse cross
conposi tion. The LCD conposition of the present
i AfentPEn nd 5 JaradFerstedpr cdesenefobendr eefers to those
additives that are conventionally used for resin
cOAFOBPt PoRFCSENISESE itheynartde raftapepeide the ©hj esfer: apping
of the invention. For exanple, nolding |ubricant such
aSiRFgRer al Ephathe deifdniliigher oralighadd cfesber, r21]inse—
hi gher aliphatic am de, hlgher al i phatic i
shape glass Ziber" and "cocoon shape glass fiper", th

1]

- -
—er

8

"circle" or "ellipse" refers not on’ Yy geometricallv defi

o]
I
0

shapes but also the shapes such as square and rectangl

D

- =

[}

having rounded corners that are recognized as circie o
ellipse wnen observed under micrcescope or “he like.

The diameter of the fibrous filler used in <the
invention is not specifically iimited uniess it does not
impair the object of the present invention and the average
diameter may preferabliy be 0.1-50pm. In the case of the
cross section of the fibrous filler :s not circls, the
"diameter" represents the longest distance between two
points around tke cross section of the filler.

Examples of the lamellar and/or powder fillers
may include talc, mica, graphite, calcium carbonate,

dolomite, clay rlal ' : :
a P lay, glass flake, glass Seads, barium sulfate,
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2]

1C acid netal salt, pclysiloxane and fl uorocarbon
resin; colorant such as dyes and pignents;
antioxidant; thermal stabilizer; ".TV absorbent;
antistatic agent; and surface pagtive agent may be
adm xed. The term "hi gher aliphatic" used herein
refers to those having C 0-C25 aliphatic noiety. 15
Mol di ng lubricants such as higher aliphatic acid,

ht gher i ahi pRakibCagal 8 atBigher al iphatic acid netal
salt or fluorocarbon-type surfactant may be added to

the pell etsppf -tihg,LCP, caqpositiqn before subjectin .
the pellets to the gnnf%iEgpbrg%§§§PQsolPﬁﬁp%ﬂﬁ§'agEﬁ? gLass
agherertoLhg OuL EL rface of .the Del=et. Sim]ar .
to therlom1te%pg?géUPéggggpeﬁFnﬁddﬂﬁ&Pﬁgﬁi§ﬁﬂ%ﬁﬁ§ ir the LCP
febhgssicthe additional fillers and the additives nay _
alsoﬁbe added to tﬁ@“lj%ITt%%Dos}?Yb%La%% mel§ those having
koeading, Lhe m xture using_a Kneading machine such as
25 Sg% %?é %Fg%%f%kﬁﬁéﬁ%r?fspﬁbﬁb SeiwOEL Fuder Some  glasses
tyd screw 21 .extruder or the like at a tenperature
o¥é¥%onfgﬁouﬁﬁ“fhe s%?g??épﬁinéQHQQﬁQR?Q%HWEWatUﬁ@sure the
( 0. TnL-30 C._Thus prepared LCP conposition of the
p%-(g%%%l ‘m9nvte‘?ﬁ3‘?9cr*rf’ﬁh’§/e b&Ymol-88d #8PWg evmviEntd uratocedure.
n?%god gygh as S,anection mol di ng, conpression
nDTﬁi%%,‘ék??ﬁ%igh—ﬁﬁraiﬁ@ ard bBhowliwel dilegsi Mid ler hsving a
mol ded article, fi I m sheet or nonwoven fabric. The
nof et 50 ¢ i EPBRSHARTBf Ofhedrep conposileisen thafh t55@°C.
present invention causes substantially |less blister
10 for mati oh tipbptatopmenanpbd, thef abdwtsohdar img,leand in the
therefore, are useful for manufacturing surface mount
tYpe CHrResH BheR eonpbaentssent| udivegtsent 838Sbe 1-200 parts
relays,. . i i

y 'weignt, preferably 1-150 parts oy welght and mos:
preferably 1-100 parts by weight per 100 parts by weight of

the LCP.

- Vview of good mecharical property oi the

1)y o L B
resuaiting LCP compcsition, the additional fille

preferably one or more of Ffibrous fillers selected from the

grour consisting of glass fiber, ellipse-shape glass fiber
k = - el 4

cocoon-shape glass fiber, silice-alumina fiber, =zlumina

fiber n Fa} ararm? £ i
r carbon f:ber, arazmid Tiber, potassium titanate fiber,

] Ry Dor F1] 1

a-umlnum porate fiber and wollastonite. Among them, one or
more 1tibrous fillers selected from giass fiber, ellipse-
shape giass fiber, cocoon-shape glass fiber are preferably

used.

+n  addition to the fibrous fillers, The ILCP
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connecters, condensers, coils, trans, canera nodul es,
antenna and chip antenna switch, especially, the
conmponents 15 to be nmounted using | ead free sol ders
which are treated at higher tepg>eratures. [EXAMPLES
The present Invention is further described in
reference to the follow ng Exanples The fo_|ow ncr 20
exanples are intended to illustrate the invention and

atampﬁgﬁtﬁgnb®ﬂéﬁéﬂiu éﬁmﬁkﬂéé Egﬁeigggeégré§WBer fillers
invention. in the exanpl es and conparative exarnpl es, B

- gukawaR_aa1matet al $e We,epUsed L 5 LCP1: UENO _
LCP2100 (Ueno Fine Cheﬁ?ca s§ naﬁsgﬁ Pﬁ%ﬁf S GHIe of the

JapaRka arcopelyner of, A-Hydr benzoi c. aci d/ E-
hydrox?-z-napﬁ:h%%g“aéﬁﬁf?%?éb t Haliie St eon-

aci d/ hydroqyi none., Crvstalline ngl%lng t enperat ure

(" m: 330C PEP3T RN T ePs 007 (BenG Fi A G catgention may

lpdustry, Lid. . .2 .Osaka, Japan), a copolymer of

2Ryarsty oRBF 350 ar e hydft ox%haphisi®e-ves  that  are

a%kg/%hgiggpg halgﬁ%fi arbcxviic acid/terephthalic

acr d/ hydr 8¢t non&=>S f&?&ﬁﬂ%ﬁ?rﬁﬂWHQEﬁt¥%%®er%@h¢%S they are

(I 1. 320C inarganic Gass Fillers i0 G.l: |ow

t Eitper AP &F softenioRy SGTor §4ni BLE dsxvezPaBen (r safpr  example,
Fi ber, .d ass Co,, Ltd., nlokyc, Japan), powder Filler

ofC-B7B9. ZhitdT oo Er e8Fhor§anh edkens sl iggfa'sni ngeid, higher
no.nt (neasured by the above-described procedure): C

A§EiRhald G srter, higher aliphatic amide, nigher alivhatic
acid metal salt, pclysiloxane and ftiuorocarbon resin;
colorant such as dyes and pigments; antioxidant; thermal
Stabilizer; UV absorbent; antistatic agent; and surface
active agent may be admixed. The term "higher aliphatic"
Used herein refers to these having C10-C25 zlivphatic moiety.

Molding lubricants such as higher aliphatic acid,

higher aliphatic ester, higher zliphatic acid metal salt or
fluorocarbon-type surfactant may be added to the pellets of
The LCP composition before subjecting the pellets to the

moliding process, so that the agent adhere tc the outer
surface of the pellet.

Similer to the low Ttemperature softening
inorganic glass fillers, the additional fillers and the
additives may also be added to the oCP compcsition and melt
kneading tThe mixture using a ¥kneading machine such as

Banbury mixar, kneader, single screw extruder, twir

SCrew
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di aneter: 3.3ur. (powder) 1S G.2: |ow tenperature

sof tening i norgani c glass ZP4~ g- ~0 (Asahi Fi ber

d ass Co., Ltd., Tokyo, Japan) , powder filler of

P,OE-ZnO |l ead free ino_ranic g glass, softening point

(measured by the above-descri bed-*Procedure): 390C ,

medi an dianeter: 2.7um 20 G.3: mlled glass fiber PF

20E 001 (N -to Boseki Co., Ltd., Fukushim, Japan) |,

fibrous filler of S G-CaG Al 20_-3~0~ inorganic

gl B UASHT 1%hi hfepoiife nehsar defeevadiong 6 Gr®r around the

83103-1 : 040C, |leng-n: 20pm dianeter: 10}Lm 23

AFTRS G e 9o Fieraratitéef SmGFto Ghass £l ber

CS 3J-454S (Nitto Boseki Co., Ltd., Fu}ushim, Japan;

, glass fiber w tThuwd riendras et 066P seompon:i tboAveragRe present

di ameter: i0p,1m glass fiber CSG 3PA-8315 (Nitto

Bos¥iENEen, Mavd be rRukdsshiumindapandnvghassnhi bgetwbbhsuch as

el -i pse-shape cross section, average nma_,ior axis

di*gecdrtor2gno ldingl ' Icommale@s 1 ori MhBQE i ng%i Se¥@iiDiot moiding

10 Lanel | ar and/or Powder fillers -
and Dblow molding ino molded article, film, shest or

nonwoven fabric.

The molded articles made of the LCE compcsiztion
of the present invention causes substantially less blister
formation upon, for example, reflow soldering, and
thereZore, zre useful for marufacturing surface moun: tvoe
electronic ccmponents including switches, relays,
connecters, condensers, ceoils, Trans, Camera modules,
antenna and chip antenna Switch, especially, the components

to be mounted using leag free solders which are treated a-

M

higher temperatures.
[EXAMPIZS:

The present invention is further described in
reference tc the foilowing <Zxamples. The following
examples are intended to illustrate the invention and are

not to be e T imic : '
construed to limit the scope of the invention.

in  the examples and comparative examples, Toilowing

materials were used.

LC>s

LCP1l: UENC LCP2100 (Ueno Fine Chemiczls
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Talc | DS-34 (Fuji Talc Industrial Co., Ltd., Osaka,

Japan), nedian dianeter: 10.84m Talc 2: EK-A (Fuji

Talc Industrial Co., Ltd., Osaka, Japan , nedian

di ameter: 24. G am.. 15 EXAMPLES 1-4 and COVPARATI VE
EXAVMPLES 1-3 LCP conpositions were prepared by nelt

kneading 100 parts by weight of LCP1 and the

inorganic fillers and additional fillers shown in

Tahl.e 2 w win screw _extruder (TEX-30a, The Japan
S?}egéaﬁca\?\or égat‘TD. ToKyBOL VB Ty apan) 4 ~Hhdreesuliampic acid/é-
cQn iLtions were pelletized. Thus obtained pellets of

t E%gcgﬁnﬁtgn ‘%Ciplcor - aﬁé%t@lﬁﬂl’@@?@dd 0 Bnjié¢hiv@foquinone.
wgkggag nder the condition shown in Table | to give

t 65t oSEripee P e demnegnali trensThbr BBDOC NG t est

s&t@ps qplggggly&gninerH—lOOQ_(Nissei Plastic

| PGSt r i FFPNC LP?°%&dAPeﬁﬁganmneJa©®@wi©yi$nQ@buS:ry, Ltd
t np%rature 350- 350- 350- 325-305 nold tenperature 70

r%fd

i‘fiy ectFBANspecl 85PDEFmesRCO IPr 2851l o330 KY/ LM  ania/ 6o
ig'ection time 5 sec cooling tine 8 sec screw speed

15§ BrhY ~Screwt ok cpr essur e Sokg/ Bt -£85E 8L T bReSk 28 poxvl: o
12. 7mm x 0.8mm x 127nm Table 2 Fillers 1n the LCP -
cBpBsFEFeRhthalic acid/hydroguinone. Crystailine melting

temperature (Tmj: 320°C

inorganic Glass Fillers

GLl: low temperat Iteni i i
€mperature soIiening 1rnorganic glass ZP150 {(Zsahi

Fiber Glass Co., Ltd., Tokyc, Japan), powdsr filler of

P-”A:- fr i i
20:-2n0  lead free inorganic c¢lass, softening
m < y 3 . 3 33
(measured by the above~-described procedure): 49€°C, median
: S d) ’ i 1
diameter: 3.3un (powder)
FLQ. oY - - 3 <
GLZ: low temperature softening inorganic glass ZP450 {Asahi

Fiber Glass Co., . Ltd., Tokyo, Japan), powder filler of

P-0c-Zn = i i
20c 0 lezd free lnorganic glass, scitening
oint ¢ sured i
o) timeastured by the above-described procedure) : 388°c
- _— . - ’
median diameter: 2.7um.
GL3: milled glasgs £: =
H 1l_1a 28s f:ber Pr 20— (Nitt ¥i
Z0E-001 (Niz=%o Boseki Co., Lzd.,
Fukushima, Japan}, Iibrous filler of S10:-Ca0-hAl,0:-3
z —A1,0:-3,0,

inorganic glsa £ i i
g giass, softening point measured according to JIS

R3103-1: 840°C, length: 201um, diameter: 10um



inorganic glass -additional fillers filler [fibrous
filler lanellar/ Dowde= er anount" ,anour.t anount,
Ex. Ex. -~-- G- C1--1 G1 1E 7 Talc 1 ,GEx. 3 Gr_
F, C. 3- - _  ---- - BXo 4 ~ Q- C1 - -i-
16 . 7 alc 1-- - - 50--T ComEx. ™1 - - - _ | - Coin.

Ex.. G 1.6.7 Talc 1 5G6- Com Ex.. 3 G2 !3 G1 -
~3 - parts by weight per 100 parts by weigh;. of LCP1
LERscenpesiit izgn jef. conparative exanple 3 could 5 not
be pelTetized because the viscosity of the nolten

cgﬁgq%bglqﬂlmqﬁxgoo low to formpellets and therefore,
the test—strrp for the evaluation could not prepared.

Aggqr.di gval uati f blister fornation
regardlﬁggxcon%ngFlv Q gq 8q4§ wal¥1hép cBREe&fedCoiCc Ltd.,

Egg@%a%A%%_of bli ster fornatlon The test strips were

heate égDPnty &L5ven T LiRex el tenpieratlee shosm section
% I@? for 10 mi.nutes and then 2 5 left to coo
The |st8r§mﬁ6rﬁed-dﬁﬂthe surface of the test strlps

£S. V|suaIIy served and the nunber of the
mg é¥% CSG 3PA-8313 (Nitto Beselki Co., Ltd.

s e - .
¥ukushima, Japan), glass fiber with eliipse-shape crecss
section, average major axis diameter: 28um, maior/minor
axis ratio: 4.

Lamellar and/or Powdar fillers

Talc 1: < (T a ; a3
a i: D&-34 ‘Fuji Talc Industria:z Co., Ltd., ©Csaka,

Japan), median diameter: 1S.8um.

Talc 2: EK-A (Fu3i Talc Industrizal Co., Ltd

., Osaka, Japan},

median diameter: 24.0um.

EXAMPLES 1-4 and COMPARATIVE EXAMPLES 1-3

lekel
LCP compositions were Prepared by melt kneading
N - TNy o 8 - = “ J
100 parts by weighz of LCD1 and the inorganic filiers and

additional fillers shown in Table 2 Witn

TWin  screw

extruder (TEX-30x, "he Japan Steel Works, LTD Tokyo
. Tokyo,

Japan). The resuiting compositions were pelletized.

Th. 3 _:- - '| J -— — T
15 obtained pellets of the LCP compcsition wers

~

" .
Subjected to injection molding under the condition shown 1in



ic

[ n the surface of each test strip was
SLL§::3§ OThe test was conducted using 10 test strips
for each LCP 5 conpositions. Results are shown in
Table 3. Table 3 tenp. nunber of, blisters observe--
on the surface Ex. 1 310CO0 1 010000 OOO

. 1310C000xxxxx Ex230C00001
SOB?.OE#01SX Ex_3300C00000001x1 x
Exa4e3@007 0 0 0 0 C, 0 O ComEx. 2 300C1 2 3 3 x X
X X. X X Ex. 23100000003 x x Ex. 3310CO0 0-

cgrditiopsx fior Mol a3t &HiPs0 0 0 2 x Com Ex.
2melgcng maxhimé X X KUHX1D0C XNiRRes ma.s[bt"ié’ T Al

vere observed or, the sogeface:caf th%ga {§ieH qgggih‘

Acyordoeg tenihe 4@&H 5560%0'—%5bd3LM S O
el Hgm@e&@&ldrelair?g? '76” dpl) :vavnl E:L E; ?;;:‘;f ;J\r.‘lét IUE\I_ tg
| 39H88R1ond'sTerd RV th substantial-

e e orran s oh D AIBEES 57 and COVPARATIVE

:Ahéﬁféébﬁlzﬁng LCP_cohBosEEi ons were prepared by
§854iRg 88 parts hyl BeFgAt of LCP2 and the
EIﬁanpgﬁPJIers and | 38di tponal fillers shown in

I SEE&Y4barkh Drwiss ustr eld ext cmtler (TEX-30a, The Japan
Steslt Worky, siEB. Tokybl2.Japan o.ang the Fegutting
C%UBQ%IEIOHS were pelletized.

Fillers in the 1LCP compcsition

' inorganic glass  additional fillers
filler i
fibrous filler lamellar/ powder
filler
amount* amount* amount *

Ex. I GL1 0.15 - - — —
Ex. 2 GL1 .1 ' GFl i 16.7 Talc 1 50
ExX. 3 GLl 6.3 GFl | 16.7 [ TTalc 1 50
Ex. 4 GL2 c.1 - cFl L 16.7 Talc 1 50
Com.Ex. 1 - - l - | — — -
Com.Ex. 2 - Gril 6.7 Talc 1 50
Com.Ex. 3 GL2 ; 3 GF1l 33 - —

*: parts by weight per 100 parts by weight of LCE]

LCP composition orf comparative example 3 could

not Dbe pelletized because the viscosity of the molten

composition was too Low to form pellets and therefore, the

test strip Tor the evaluation coula not prepared.

Accordingly, <the evaluation of blister formation regarding

comparative example 3 was not conducted.

Evaluation of blister formation

The test strirs were heated in = Geer type oven

~

at the temperature shown in Table 3 for 10 mi nutes and then
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26 Test strips for evaluation of blister formation
were nmade of thus obtained ne |ets of the LC?
conposition in the same nanner as above. The blister
formati on was evaluated in thezsanme manner as above.
Results are shown 5 in Table 5 Table 4 Fillers in
the L C P conposition inorganic add=tong' fillers
g-ass filler fibrous filler -lanellar/nowde= filler

abelint toarmolt. ambenttd fterd @bl ,
--- EX. 6 - --- GL 2eor_ edjélnGcg% Sh %%Cé of the

7tast STrips werﬁ'v@%%.Ql Gé@ Er §@d7 al = v the
Combxa T MG eseyiy bEskrdlal and l? Hé&-’?‘ of the
OBl Xstebs- orG £hd surfaQ:ﬂl £G 6. Qr N, EX 2
G2 16.7 Talc 2 50 parts by me%%ﬁ? per 106 *Iotg“

weih ght o LGR2 zephg B ekt o ] ”ﬁoc of blisters, ach LCP
f cn LC

E counted.

observed on the sur < 9-b'H% 0871 S
Xcémpggﬂ“6oﬁggocRgsg Qcoage é%own 1n:%aé%g 53 4 290C
X X X X X
Table 3
temp. | number of b_isters observed on the surfacse

Ex. 1 310°C 0 0 0 0 0 G 0 0 0 0
Com.Ex. 1 310°C 0 0] C x X X x » X x
Ex. 2 | 30C°C ¢ 0 0 0 G 0 0 ¢ 3 x
Ex. 3 300°C 0 0 0 0 0 4] 0 1 x .x
Ex. 4 300°C 6] C 0 0 C D 0 4] ¢ o
Com.Ex. 2 | 300°C 1 2 3 3 x x x x x x
Ex. 2 310°C 0 0 0 G Q 0 3 x x x
Ex. 3 ' 31c°cl ¢ | 0o [ ¢ [0 0o T 1 7 T3 7
Ex. 4 310°C 0 0 0 0 0 0 0 i 0 2 x
Com.Ex. 2 |310°C | x < x | x [ x| *x =] x|~

X: more than 4 blisters

3
0]
Iy
®

oObserved on the surface of the
test strip

According to the result shown in Table 3
admixing a small amoun:t of a low temperature softening
inorganic glass filler irto a LCP, the resulting iCE
composition can be heat treated with substantially less

blister formation.

EXAMPLES 5-7 and COMPARATIVE EXAMPLES 4-¢

LC? compositions were pPrepared by kneading 100
parts by weight of LCP2 and the incrganic fillers and
additional fillers shown in Table 4 with twin screw
extruder (TEX-30c, The dapan Steel Works, LTD. Tokyo,

Japanj and the resulting compositions were pelletized.
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w

ComEx.5 290C x x x x'" x Xx X Xx x X Ex. 7 300C0 0O
000xxx ComEx.6 300C0 0 x X X X X X X; X
re than 4 blisters were observed on the surface of
the 10 test Strip According to,Fable 5, nolded
articles made of LCP conposition conprising LCP2 and
a small anmount of a i ow tenperature softening
inorganic glass filler exhibited no or very 7ow

blister formatdionst 49 addhti an,_ as ppar ent, fr
conpar ative 27 exan{'p}?e 5, an |anglfa§]%§1?rg grag)sllﬁ‘ ’Corm‘“ or

hagireg riticsof £ ephig HSIREN é +JOLE ;?anrégﬁ compecsition

coul d not suppress blister OTnH ron of
anhi oligs wafle Qf L OSiti rising said
i norganic gIassE¥LF%Er£E %%g%WbL QQEN RAFOVEAtion was
EXAMPLE+ £4LGR coipo ons mere ared by kneadi ng
100 “parts by weigh %éﬁ% E ?hg DA ti GFsilcs are shown
fhhlgég shewn in Table 6 mnth tmﬁn screw extruder
(TEX- 30a, The Japan Steel Wrks, LTD. Tokyo, Japan)
he,resul ting conpositions 10 were pelletized. The

pequetl Zzed LCP conposition of Exanple 8 was adm xed
wEtLhlehe |_n01=g@nmcpglcmofsllfterorg,hovvn in Table 6 and

agi tated I n, l@,otv{@g@lller m Xer Qi_t.:l]%ln 1nqgl:ﬂlivrélrsl

al2)

l enper at ur e ?o ftenigmng 1-d.nor ah = AT
vas attached to the surfacg P Cﬁ' pélﬁéfs '%%e#ééf/ powder
Ftl‘.i ps for evatuat |}un Ulnt* St f? = rnr%L‘l n%mLier

2 amount* | amount*
Ex. 5 GL2 0.1 GE2 66.7 - -
Ex. 6 GL2 0.5 GF2 66.7 - -
Ex. 7 GL2 0.1 Gr2 16.7 Talc 2 50
Com.Ex.42 - P GF2 06.7 - -
Com.Ex.5 GL3 | 0.1 GF2 66.7 - -
| Com.Ex.6 - l GF2 16.7 Talc 2 50
* parts by weight per 100 parts by weight of LCP?
Table 3>
[ ltemp number of blisters observed on the surcace
Ex. 5 1290°c ) 6 | 0] O [oToeTlo ]1]1] =1~
Ex. 6 1990 Cl 0 0 J 0 0 0 0 0l o | 2
Com.Ex.<Z 280°C x x | x x x x x X | x x
Com.Ex.5 z290°C x x | x X X x X x x x
Ex. 7 300°C 0 6 . 0 0 0 0] x x x !
(Com.Ex.6 |306°C| O ¢ | o x x x x | x 1§ x|

X: more "nan 4 blisters were observed on the surface of the
test strip

According to Table 5, molded articles made of LCP
composition comprising LCP2 and a small amount of

temperature softening inorganic glass filler exhibited

Or very low blister formation.

< adaltion, as 1is apparert from comparativae



were made of thus obtained pellets of the LOP
conposition in the sane manner as above. The blis r
t~A-formation was evaluated in the sane manner as
above. Results are shown in Tabhe 7. 20 Table 6
Fillers in the LCP conposition inorganic additiona
fillers glass filler fibrous filler lanellar/ powder
filler amount* anpunt* * Ex: 8 GLL j anp unt- ! |

|
Hik 165 71,11 :1 =i 5 J_.*.parts by weight
oor T g@pg?tsa%yzégﬁﬁé¥hg% Egﬁfszgll+§ﬁ]engv¥%ﬁp§%1 softening

nughet 9k ;bLi sters. observed .the surface Ex. 8 .
1290% 0 ol‘gleo%o‘ Fo2° >:%>E<m %rﬁ B(.C%u%oéok ¥ UPBressc blister

XeX%-X:4 X more than blisters were observed on the
SS§F§gél§ P§e51e§%1€EQi%r§&EE?aiﬁ@gﬁoofamh§'ECRJ}Dmposition
C &LE ri,sing 5 the |ow tenperature
_s%ﬂqgﬁFﬁggign%?‘g}énilémgké‘_&sl~fiﬁ_aeﬁé Mhdrgin the filler

' ExAHEEY §OANR HEARA-INY AL T

LCP compcsitions were orepared by kreading 100

parts by weight of LCP2 and *he additional fillers shown in
Table 6 with twin screw extruder (TZX-30c, The sapan Steel
Works, LTD. Tokyo, Japan) and the resulting compositions
were pelietized. The pelletized LCP composition of Example
8 was admixed with the inorganic glass filler shown in
Table 6 and agitated in a tumbler mix¥er so that the low
Temperature softening inorganic glass filler {GL2) was

atcached to the surface of the pellets.

fest strips for evaluation of blister formation

were made of thus obtained pellets of the LCP composition
in the same manner as above., The blister formation Was
evaluated in the same manner as above. Results are shown

Table 6
Fillers in the T.CP compcsition
( inorganic additional fillers
- —— -
glass filler Zibrous filler lamellar/ powder
filler
| ]amount*; amount* amount*
iEx. 8 GLZ I 0.1 G2 16.7 Talz 1 5C
.r‘ = = : bt L0 ./ - — -
| Com.Bx. 7 i - | GE2 16.7 Talc 1 | 3G
* +- X ¥4 3
bar-s ry weicht per 100 par:zs by weight of LCP2



with the LCP without nmelt kneading could exhibit
suppressed blister formation. 29 WHAT : S CLAI MED

IS 1 Aliquid crystalline polyner conposition
conprising: 100 parts by weighigof a LCP, and equa

to or nore =hen 0.01 and less than. 1 part by wei ght

of ato tenperature 5 sof-ening inorganic glass

filer whose so,.::: Lening tenperature is equal to or

| @8b1ithan 550 C. 2. The conposition. according to
aire—1,—wherein the low tenperature softening

norgani ¢ gl &8&8%f | Ferbeanprdi $s.sqrrs avserZa &S the
ructural conponentssirédacehe gl ass. 10 3. The

tpo8ition| 80€6Kding tlo [ .0 Rim [, gEergi i §ng 10w 5 7
| €éaperat ufe| @S0ter | i Ke |i norigani ¢ g|qss<f'iLej 253
powder prlIer'hagLn a nedi an dianeter—of—6- '
1-5000fF. “24" Theld6hBesi trer absserdiaty ¢ Qaisnrface of the
mggégin the conposition further conprises 1-200 parts

by~ iﬁﬁtle ar_ jr- additional filler Selected from
fibrous, lanellar, and powder fillers. 5. The

conposi ti on"8Ee6HdNfg tco Taiam 17, whePeiconithssition comprising
conposition is Cbtained by nelt k_neadinc the 1:icioid i}
cF?%taFPWnetﬁ@BﬁﬁﬁtQﬂ&itiﬁftemim@anhakgéﬁi&Of@Q@§§J filler
20 inorganic glass filler. 6. The conposition

ateef #tng the diilmx, isherden tthe <ROMPQSI thPNsiSt miring it
Obtained by mxing the liquid crystalline B
with the LCP without melt kneading could exhibit suppressed
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polymer in the formof pellet and a lowtemme ra lure
softening -norcan_ic gas= filler so that t ?e to V.
25 tenperature softening -inorganic lass - g tiller is
attached to 30 the surface of the pellets. 7. The

conposition according to Clain1éf wherein the liquid
crystalline polyner in the f or.r. of pellet conprises
a low tenperature softening inorganic glass ii-ler

andhmars 5ikhemaddit.i onal filler dispersed therein. 6.

The conposition according to Caim4, wherein the

fiabroug fijlderqi ted fromthe group consisting

of gl ass f?gé%,éé %ggé?gﬁaﬁ%o YESS fqPwcsition comprising:
cogoonsshap |l ass . fiber, silica-alumna fiber

alugiﬁg fib:?? ?%rﬁ&% “Gbeft, U ar @RAd §94%er , ¢ or more =zhan
petgssiyum titanate fiher, alum num borate fiber,

wol ?gs.d:o@ni‘t'esagangﬁﬁr‘mgxtliﬁ'%tt Rér et ahheoFamellar temperature
angdkor. pouder filler selected fromthe group

consisting _JSTSF HAE, nithasgrapHiitdercal citme  softening
cggQggggg_ dol.om te, clay, glass flake, glass beads,

barium surfat&® £APadi Gm 8% dess tthati stgnice and a

m,xturg thereof. 9. The conposition according to Caim

47" whet éf n“PRECSaddioni graioFdiner toscaztnbrousiHddd ®f the 1ow
sglecged fromthe group consisting of glass fiber,

e-TTPThik SRape tgrassof ilver garcorogha shape 1gbassomprises =.0.
fiber, silica-alumna fiber, alumna 20 fiber, carbon )
t788r 21Qr @F nF BT EFBEF2 L poapshemts tamai-es f4hals .

al um num borate fiber, wol | astoni 7-e and a m xture
tﬁerep 7S TOMPThHe teonpesichiren raccos dEngiho 1O D4 rn. low
wherei n he

temperature scftering lnorganic glass filler

filler having z median diameter of 0.1-500um
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compcsition further comprises 1-200 barts by weight of an
addlitional filler selected from Zibrous, tam=_lar, and

powder fillers.

5. The composition according to Claim 1, wherein <he
composition is  obtained by melt kneadinc +the
Crystalline polymer and the Iow temperature softening
inorganic glass filler.
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compositiorn i a4 ; s -
2! t | $ cbtained by M2xing the liquid crystalline
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peiymer 1in the form of pveilet and a low

Temperature

softeninrg lnorcanic giass filler sC that The ]
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tem t oftening i ' £
Mperature softening inorganic glass filler is attached o
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additional filler is fibrous filler selected fromthe
group consisting of glass fiber, ellipse-shape al ass
fiber, 25 cocoon-shape glass fiber and a m xture
thereof. 31 11. The conpositiogcgccording to Claim4,
wherein the additional filler i's a conbination of a
fibrous filler selected fromthe group consisting of
gl ass fiber, e _=inse- shape glass fiber, cocoon-shape

gkass shirblee Sid i1G@ 5o rin, fiber, alumina fiber,
carbon fiber, aramdfiber,” potassium titanate fiber,

azl.um py borate fiber, wollastonite and mxture _

t hereof , and tglgghggf TRe“Conpd¥ t i-8n Gtedldihg twhersin the
Chai -g,:%ﬁgg_iq.tng additional filler is a

congﬁgatid (%%%T%QTNQXJY??FIéP Ys sl@Eetell pedhetheomprises
gLOouR, congi éig of aql §=fjberh e_|lirse shape gl ass
fiberf\co%%% < 5p% %P Yiber LARIANATxtUreess [iller and/or
tgg%eg% i g% L%Igsi;s. A nolded article, wlichis

obt ai ned by “F51ditg “tHe F-GPeEdmPosheronnaccordi ng to

aFy ong of Gains 1-12. 15 14. A surface nount type

elect r 6fifc CORBBRGREODWhE eROTSlingbt abnetll dym nof di Rgierein the
tge LCP coppo§ition according to an;- one of O ains :

1- {broys, -_'I'hje‘%{FeétSr@ii_@Ct_@dpoﬁmh ace ofroipe ddhsisting of
alfgl4,fwh|ch is mounted with a |ead free solder. 20

18. 2 PRe ‘eiectr ol cioonpumene adeesdi fgd) GdesSon1dhape glass
which is selected fromswtch, relay, connecter
cbhti8fhseSilds:a-alumina fiber, alumina fiber, carbon fiper

aramia ZIiber, potassium titanate fiber, aluminum borate
fiber, wollastonite and a mixture thersof; the lame:lar
and/or powder filler is selacted from the group consisting
of tzlc, mica, grapnite, celcium carbonate, dolomite, clay,
glass flake, glass beads, barium sulfzte, titanium oxide,
diatomite and z mixture tnereof.

9. The composition accordin¢g to Claim 4, wherein the

additional filier is a Tibrous filler selectes

group consisting o

Il

glass fiber, eilipse-shape gliass fiber,

cocoon- a3 1 i ~ N . ..
shape glass fiber, silica-alumina fiber, alumina

fiber, carbon fiber, aramid fiber,

aluminum borate fiber, wollastoni-ze and a mixture thereof

10. T it rd: ' lai
The composition according to Claim 4, wherein the

e v =i s . .
additional filler is = Tibrous filler selected from the

roup sis*i k ' 21 I
g P consisting of glass fiber, eilipse-shape ¢lass Ziper,

e N .
coccoon-shape glass fiber and a mix:Ture thereof.
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trans, canera nodul e, antenna and chip antenna sw tch.

31
11. The composition according <o Claim 4, wherein the
additicnal filler is & combination of & fibrous filler
selected from the group consisting oZ glass fiber, ellipse-

shape glass fiber, cocoon—shape glass fiber

i

fiber, zlumina fiber, carbon fiber, aramid fiber, potassium

titanate fiber, aluminum borate fiber, wollastoni‘e ang =

[=4

mixture thereof, and taic

12. The compesition according to Claim 4 wharein the

7
additional filler 1is & combination of a fibrous Fille~

Selected from the group consisting of gla
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shape glass fiber, cocoon-shape glass fiber and a mixture
thereof, and zalc.

13. & moided &rTicle, which is obtainea by mclding =ne LCP
composition according to any one of Claims 1-12.

14, A surface mount Type electronic cecmponent, which is

obtained by molding the LCP composition according =o any

one c¢f Claims 1-12.
1|:'- T‘hﬁ "‘""""':""‘""‘." + ~ =13 v + R T4 W T L
> i 2L LIOLLC Ccomponent alcoraing to Claim L&, wnich

is mounted with a lead free solder.
1l6. The electronic component according ito Cla:im 14, which

is selected from switch, relay, connecter, condensex, coi
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trans, camera module, antennz and chip antenna switch.



