;e3eT}VI Tz(D 6! TVIqw ;' , LI QU D CRYSTAL POLYESTER RESIN M XTURE FI ELD COF
THE | NVENTI ON The present invention relates to a |i g | pOl'y er
resin mxture, a liquid crystal polyester resin nol Hmmw‘ﬂm‘ﬂﬁmﬂ& of theé
“liquid crystal polyester resin mxture, and a netho ng of the
nol ded articles. BACKGROUND OF THE | NVENTI ON The | i qui d*é%$5t al pol yester

resin, generally called as a thernotropic crystal liquid polyner, is
renarkably excellent in nmelt fluidity and heat resistant at 300C or higher)
so that a nol ded arLIQUéDdERYﬁ@AIe?C%aYES@ﬁR QFSIN MIXTERE oni ¢ parts as
well as OA (office automation equi pnent) parts, AV parts, heat resistant
containers and the like. Such nolded article is generally produced by
injection nmolding nethod. It is required for the injection nolding nmethod

t hat the tHIRLD QF STHRINVENTAON ci zing resin and netering plasticized
resin (plastication tinme) in an injection unit is kept constant and stable.

|1 the Bl asti catli/pidsght b cfitnt 18 (NPIbERALEIEsRr 20k ng ol { on

resin (cooling ti in nmold unit could be shorténed wever, 1 n the case

of the li qﬂgguf %5[5 hldgﬁ{yﬁgaf’l e;fd'l}fés‘%éi' Pes1{1r}ﬁollﬂeasat1‘t f?:iéso&" frle qd18 hardly kept

constant an an iI'Crzing r S|n iI's not*sonetinmes
conpl eted mnth he, cool i n ne to.resu ens t

a1 cutt FEAr R LRSS ik R efd o d or tel B b e ol e
producti vi t s decreased and the quality of the obt ai ned nol ded article is
deterlorafgﬁ' &Sc0000a* As a nmeans for solving such problens, a
conposition conprising a thernotropic liquid crystal polyner, a higher
fatty acid netal salt, and a higher fatty acid is disclosed in Japanese

Unexam ned. Patent Publi cation 5-125259.
BACKGROUND OF THE INVENTION

The liquid crystal polyester resin, generally called as a thermotropic
crystal liquid polymer, is remarkably excellent in melt fluidity and heat
resistant.at 300°C or higher, so that a molded article of the resin is
employed for electronic parts as well as OA (office automation equipment)
parts, AV parts, heat resistant containers and the like.

Such molded article is generally produced by injection molding
method. It is required for the injection molding method that the time for
steps of plasticizing resin and metering plasticized' resin (plastication time)
in an injection unit is kept constant and stable. If the plastication time is
shortened, the time taken for a cooling molten resin (cooling time) in mold
unit could be shortened. However, in the case of the liquid crystal
polyester resin, the plastication time is hardly kept constant and stable and
therefore, plasticizing resin is not sometimes completed within the cooling
time to result in problems that it is difficult to finish molding in constant

cycles. And consequently, the productivity is decreased and the quality of

A
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the obtained molded article 1s deteriorated.




Al so, Japanese Unexam ned Patent Publication No. 5-125258 discloses a
particle m xture conprising a thernotropic liquid crystal polyner particle,
a higher fatty acid netal salt and a fatty acid. Further, Japanese

Unexam ned Patent Publication No. 9-143347 discloses that a fatty acid
ester is added to a liquid crystal polyester resin conposition conprising a
liquid crystal polyester resin and a filler and Japanese Unexam ned Pat ent
Publ i cati on No. 8-12863 discloses that a fluoro resin is added to a |iquid
crystal pol yest &s a sxiamsdonpolying enclt prgblemisng canpogitiicn compiraingal yest er
resin and a filler. However, in above cases, since conpounds having a | ow
nel ting pohetmetrdphelingideasytdlpobemdecohfpirnedatly fcifdingétal eahenatiwre is used
with heat resistant liquid crystal polyners, there are problens that the
gas evol vmgrllwr o, A@d95195d6de@indPiRINcQb AT BSk AR AUPARSE BIIRARAACE.
SUMVARY OF THE | NVENTI ON The object "of the present invention is to provide
aliquid q«%q;§i5 yester resin mxture having a stabilized plasticization
time, possible to be nolded in constant cycles, and naking it possible to

produce a ol dedap ol 814k PRENAPAAR-ALANG 455000 heat

stability. Inventors resent I nventi on have made enthusiastic
investigations to achieve the above-.descriped object,.and consequently found
o™ out Ot iiGeek 3 S SurdirE R BUREE  SBriRep LAOK GVRB by adi ng
speci fied apount of g specified fatty acid am de or, a specifjed

pol yet hyl 8R&/REF Baﬁi“aEi g%églﬁi%rt%tt%ﬁﬁéég?@i SF‘&?‘F\d adaysag onbﬁﬁﬁh% st abl e
pl astication time_and is possible_to be ed in constant cycles.

be nol d
Mor eover , JaRgBptolaexapaned hindent P ubligation Nfbt%ﬂﬁ%%l‘l7nélsﬂ&§e%1¥h@fcﬁe is
excel lent in nechanical properties and heat stability and accordingly have
conpl et ed fatig asidester is ﬁddﬁs tea. Liquidicrystal phlyesterresim aoinposisionr ovi de a
liquid crystal polyester resin m xture conpri si ntlg 100 parts by weight of a
li quid cryempirispeg pdiquid argsial polyrastes rasom andi & filleoapdi fegmane8® parts by
wei ght of a liquid crystal polyester and fromO to 150 parts by weight of a
filler, afbhedianhnieedfPatend FAlicatioh Nard-42883 ksadbdesahad af fifidny w@eidisam de
having a fornula R -CO NH2 (wherein Rl denotes a saturated or unsaturated

hydrocar badded t4@ li@uidCeryatdl gasyestér fdsomcOmPSitich Sompristindy ligiight of a
hi gh nol ecul ar wei ght polyethylene with a nolecular weight of 10,000 or
hi gher.  crystal polyester resin and a filler.
However, in above cases, since compounds having a low melting
point and being easy to be decomposed at a high temperature is used with

heat resistant liquid crystal polymers, there are problems that the gas

evolved by the decomposition deteriorates the surface appearance.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a liquid crystal
polyester resin mixture having a stabilized plasticization time, possible to be
molded in constant cycles, and making it possible to produce a molded
article excellent in mechanical properties and heat stability.

Inventors of the present invention have made enthusiastic

investigations to achieve the above-described object and consequently found



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The |iquid crystal polyester to be
used for the invention is a polyester called as a thernotropic liquid
crystal polynmer and includes, for exanple, the following (1) a polyner
conpri ses one or nore kinds of aromatic hydroxycarboxylic acids (2) a

pol ymer conprises aromatic di carboxylic acids) and aromatic diol(s) (3) a
pol ymer conprises aromati c hydroxycarboxylic acid(s), aromatic dicarboxylic
acids) and aromatic diol(s); and (4) a polyner prepared by reacting
aromatic hytithata diquak grystabeelyeyteniresin3mixtppe pgmmed kwwifdlag spetifiedhy| ene
terepht hal ate. Such polyners formanisotropic nelt at a tenperature of 400C
or | ower . aAuhdirtiofrmadpecifiedhfgityaeidodmideonmd ispedifidd poypethlytonsd toca Hquits,
aromati c dicarboxylic acids and aromatic diols, their ester-fornable

derivati veﬁysmahépél9eéﬂa@ b giachondhussifioh HasfOstaBR pladeichtiahityas a9fd fshe
carboxylic acids 1nclude, for exanple, derivatives which are produced by

converti ngogﬁggmfsﬁ Iﬂ:{g‘?&tﬂﬁiﬂ &s&tgihgwcxeg.eq%'féfo%e'sw{]rfbea%ﬁrmfe%%lﬁai d

anhydri de e and capabl e “of pronoting the reaction of polyester
G oups. w PRC RS PEPLRKT SO il BIHLAGH, DY e phahlca) FRp ARl Voar er
vl oxyl Bradet RRRHRE AR R R o R R S B el ng the
P AL e T BReE 5 bbb BT RN R R R Rons,
R A
and an aryl to the extent that these substituent fgro_ups do not interfere

with the eempesitinnubich egmpmpes 18Qparisky werghteof abintiberystal i qui d
ter can be exenplified as follows, however it is not |limted

crystal pol é«e@: ) )
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aromati ¢ hydroxycarboxylic acids: 4 f~o0~t~~~ f-~-0~~ o0 0 O~
to 5 parts by weight of a fatty acid amide having a formula; R;-CO-NH;
(wherein R; denotes a saturated or unsaturated hydrocarbon of 10 to 30
carbons) or from 0.001 to 2 parts by weight of a high molecular weight

polyethylene with a molecular weight of 10,000 or higher.

DETAILED DESCRIPTION OF THE INVENTION

The liquid crystal polyester to be used for the invention is a
polyester called as a thermotropic liquid crystal polymer and includes, for
example, the following;
(1) a polymer comprises one or more kinds of aromatic hydroxycarboxylic
acids;
(2) a polymer comprises aromatic dicarboxylic acid(s) and aromatic diol(s);
(3) a polymer comprises aromatic hydroxycarboxylic acid(s), aromatic
dicarboxylic acid(s) and aromatic diol(s); and

(4) a polymer prepared by reacting aromatic hydroxycarboxylic acid(s) with



0 0 -f-~ooa~ (Al) (A2) The above exenplified repeating nononmer units may be
substituted with a hal ogen atom or an al kyl group. The repeating nononer
units derived fromaromatic dicarboxylic acids: 5 oa f~~~~ fa-~-a~
foooa~ (B2) o ¢cB3> fr 0O f 0-~-~-0~ fOo~0 ~~~~~ Z 0~~

polyesters such as polyethylene terephthalate.

Such polymers form anisotropic melt at a temperature of 400°C or lower.
Additionally, in place of aromatic hydroxycarboxylic acids, aromatic
dicarboxylic acids and aromatic diols, their ester-formable derivatives may
be included. The ester-formable derivatives of the carboxylic acids include,
for example, derivatives which are produced by converting carboxyl groups
into highly reactive acid chlorides, acid anhydrides and the like and capable
of promoting the reaction of polyester production and derivatives which are
produced by esterificating carboxyl groups with alcohols and ethylene glycol
and capable of forming polyesters by ester interchange reaction.

The ester-formable derivatives of phenolic hydroxyl groups include,
for example, derivatives of compounds having the phenolic hydroxyl groups
esterified with carboxylic acids and capable of forming polyesters by ester
interchange reaction.

Further, the aromatic hydroxycarboxylic acids, aromatic dicarboxylic
acids, and aromatic diols may be substituted with an alkyl such as methyl
and ethyl; a halogen atom, and an ar'yl to the extent that these substituent
groups do not interfere with the ester formability.

The repeating monomer unit of the liquid crystal polyester can be
exemplified as follows, however it is not limited to the following examples.

The repeating monomer units derived from aromatic

hydroxycarboxylic acids:



0 fo~s~a~ The above exenplified repeating nononer units may be substituted
wi th a hal ogen atom) an al kyl group, or an aryl group. The repeating
nmononer units derived fromaromatic diols: 6 T cco J -~0~( )~0~ cco ~r
cc3~ faf~~~~0 f~~ o~0~ 0 f The above exenplified repeati ng nononer
units may be substituted with a hal ogen atom an al kyl group, or an aryl
group. In the above exenplified repeating nononer units derived fromthe
aromat i ¢ hydroxycarboxylic-acids, aromatic dicarboxylic acids, and aromatic

di ol s, the]al kyl efer jJably an alkyl of 1 to 6 carbons) the aryl is
prefer abky-¢ ?f (A
0]
I 1
0]
Ot
I 0.
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The above exemplified repeating monomer units may be substituted
with a halogen atom or an alkyl group.
The repeating monomer units derived from aromatic dicarboxylic

acids:



an aryl of 6 to 20 carbons. From a vi ewpoi nt of the bal ance of heat

resi stance, nechanical properties, and processibility, the liquid crystal
pol yester containing 30 % by nole of the foregoing repeating nonomer unit
defined as (Al) is preferable. Preferable conbinations of the repeating
mononer units are the follow ng exanples (a) to (f). (a): a conbination of
(Ai), (B1) and (Cl1), or a conbination of (A), a mxture of (Bi) and (Bz),
and (G), (b): a conbination of (Al) and (A2), (c): the same conbination as
(a) expect [partly - acing| (Al) wwth (AZ), (d): the same conbi nation as

Egg gigggt _%% aCiﬁﬂ (Bl) with (Bs), (e) Pflj)'ne sanme conbi nati on as

) (Cl) with (Ca), and t he conbi nation of
(A), (Aa), 1) aid (C~ he liquid crystal polyester to be enployed for
t he inventilo can be pro ced by a well-known nmethod. For exanple, the

liquid crystal efined as the (a) and (b) can be produced by

met hods deggcr e Patent Publication No. 47-47870, Japanese

Pat ent Publ]i ﬁg i 888 and the like. In(Bpe present invention, a
filler may b adged_/ @e|liquid crystal polyester . In the case of adding
afiller, tme fillef i ed in not nor a than 150 parts by weight,
preferably 10 to 100 parts. by weight) to 100 parts by weight of the liquid
crystal pollyester ddition ratio of the filler exceeds 150 par is
by wei ght, Hty of the resulting conposition becomes high and
t he pell etijzillng d noldability are deteriorated. The filler used

for the prgsent inventiog ijncludes inorganic fibers 8 such as a gl ass
fiber, a carbon fiber, a nmetal fiber, an alumina fiber, a boron fiber, a

titanate fi Shes t 0s ,and 1 ke, cal cium carbonate, alum na, alum num
hydr oxi de 1 gl ass fl ake) gl ass bead, quartz sand,
silica samng; (\ ) a variety of netal powders, powders of
carbon bl a¢gkl grapht¥e, wim sl ate, potassiumtitanate, calcined gypsum
and the |ikey powders or whi skerO of spherical or plate-like particles of
silicon carbide, aI umna, al um Qum bor ate, potassiumtitanate, boron
nitrite, si AN d thg |Iike) and woody powders:-such as a wood
powder, a ¢ ' , 4 wal nut powder, (%”Ifl a pul p powder.
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The above exemplified repeating monomer units may be substituted

with a halogen atom, an alkyl group, or an aryl group.

The repeating monomer units derived from aromatic diols:



The neans for mxing the liquid crystal polyester and the filler is not
particularly limted. For exanple, the liquid crystal polyester, the filler
and if necessary, a nold release inproving agent, a coloring agent, and the
| i ke are m xed together using a Henshel m xer, a tunbler and the |ike and
then nelted and kneaded using an extruder. The liquid crystal polyester
resin conposition enployed for the present invention is preferable to be in
a pellet-like, chip-like or powder state in order to make mxing with a
fatty acid@am de or a high _nol ecul gr wei ght pol yet hyl ene easy as descri bed
| ater. The |fatty/a ) sed fqr the present, |pvention is defined as
R- CO- NH2 et ' e ed or unsatdﬁg ed hydrocarbon of from
10 to 30 carbons. chainjof the fatty acid may be a straight
chain or a{branched chain. The fatty acid am de includes, for exanple,
decanoic acid amde (C 10), lauric acid amde (C 12), nyristic acid am de
(C 14), palfmtic actd aniéét;ClS), hept adecanoi ¢ acid am de (Cl6), stearic
i NQl

acid am de §}8 J’, | i ic acid am de (C 18), Linolenic acid amde (C
18), oleicflatl d R s 8]) elaidic am de (C1§$k ei cosani ¢ acid am de
(C20), behenic acvs=dm de ({21), erucic acid amde (C22) and the like. The
nmelting poitnt of the fatty 4cid am de used for the invention is preferably
30C or higher and nore preferably 50C or higher. If a fatty acid am de
havi ng a |_j§_ng 6 I¢% r than 30C is used) in case where the liquid
crystal poljyest : i xture is dried before (@) di ng, sonme of the fatty
acid amdel]is e gt ed apd thus the effect of stabilizing the nolding
process tends may ¥B€ deterjorated. The fatty acid am de used for the
present invention is preferably in a powder state with an average particle
di aneter off 100 pm smalfer, nore preferably with an average particle

di aneter o gf naké r, sothat the fatty acid amde is easily m xed
with the liq yester resin conposition and efficiently

di spersed i|n the | ted pol yester resin mxture. The m xi ng anount of the
fatty acidtam de is 0.001 40 5 parts by weight, preferably 0.005 to 0.5
part by wei~ght, and- nore pyeferably 0.01 to 0.1 part by weight to 100 parts

by weight ¢f the/toWyd crystal polyester or to 100 parts by weight in
total of th 6 y pol yester and the filler. If the anmount of the
fatty aci d|ali de\sxe#eds I5{ parts by wei ght, during the nol ding process, a

gas is evolved dde to thé)-econposition of the fatty acid am de and thus
blister causg obtai ned nol ded article resulting in deteriorating
surface app:ﬁ 2. On the other hand, if the m xing anmount of the fatty
acid am de i 3re¥s than 0.001 part by weight, the effect of stabilizing the
plastication tinme is insufficient. 1
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The above exemplified repeating monomer units may be substituted

with a halogen atom, an alkyl group, or an aryl group.
In the above exemplified repeating monomer units derived from the
aromatic hydroxycarboxylic acids, aromatic dicarboxylic acids, and aromatic

diols, the alkyl is preferably an alkyl of 1 to 6 carbons, the aryl is preferably



The hi gh nol ecul ar wei ght pol yet hyl ene used for the present invention is a
pol yet hyl ene havi ng a nol ecul ar wei ght of 10,000 or higher. If the

nol ecul ar weight is |ess than 10,000, the plastication tinme is inconstant
to make nolding in constant cycles difficult. In order to nmake m xing with
the liquid crystal polyester resin conposition easy and to efficiently
carry out dispersion in the [iquid crystal polyester resin mxture at the
time of the nolding process, the high nol ecul ar wei ght pol yethylene is
preferably in owder state with an average particle diameter of 1,000 ~, m
or snalIeﬁ?fﬁﬁfﬁpﬁﬂ@ﬁgﬂ@5€9n%ﬁth an average particle dianeter of 200 ~, mor
smal l er. The m xi ng anount of the hi gh nol ecul ar wei ght pol yethylene is
from 0. 001 to 2Fpemtavieypeentpf thepbalaacabf heat reaigtanoe, mechanicphrts by

wei ght to 100 parts by weight of the liquid crystal polyester or to 100
parts by pmipgintiesrandpadcesbibihty, itheliqohid cywital pplyeyestoontaiming 38 %ibiyl er . | f
t he anobunt of the high nolecular wei ght polyethylene exceeds 2 parts by

wei ght, duiolegf theforegeingdrepeatiag mofo@as unit ésfdhaceds QAe ik@refegable.
deconposition of the high nol ecul ar wei ght pol yethyl ene and thus blister

cause in the reppdfbidle WBhitRHafibhs 6f the fspdatinPmonodRirainies akd fige sur f ace
appearance. On the other hand, if the m xing anmount of the high nolecul ar

wei ght  polyrLAK nl Stol(pan 0.001 part by weight, the effect of
stabi lizing thebgﬁgstqqgg@or? (t@?rre is insufficient. The liquid crystal

pol yest er(yesi QRIS ! o] I | e, m: wth an
extra- add(la{)i %8 0 sucﬁhtggegl)h{%’%re&?ldfpgcﬁ?’w a%%:éc]r\éﬁg}%dgﬁd}égwi?ll?hap 1g{sp Yor us

conpound, L Ol €S) the like, having a lubricating effect to the
oftE} HEHTBR R B

extent th ct the purpose of the 11 i nvention. Further,
as far as,the object, .of pr nt invention is not deteriorated, a common
addi tive C%C@P%%?%P%Efgl)fd@zﬁzs’e. g., a dye and a pignment, an
antioxidant, .a thermal ;stabilizer, an ultragviol et. absprbenf, an antistatic
Soent . a GHithEsean CHRTRON AR L RPask PABIEASPRGIHEAD T ORIAS, ext ent ¢ hat
the object of the present invention is not affected, t hermppl astic resin
such as agdéotlw‘afiﬁfﬁ%@@bb@%}@%taér(?) SXPROL S EL1eR 1%&K§1)d@1,tha(13§b| yet her

ket one) a pol ycarbonate, a pol yphenyl ene et her, a,polgéﬁul.for}e, a pol yet her
sul f one, ® ‘leysampe combinatiomas {akeinaes pantly replasing e with (Cosiamdsuch as a
phenol resin, an epoxy resin, a polyimde resin and the |ike may be added.
The 1i qui@: ¢he sombipatign of éA1s &kd)n(]%;ﬂ)mldr@zbf the present invention means a
m xture obtained by mxing the liquid crystal polyester with the foregoing
fatty acid ani déheliqhidjbrysphEpelyastened dietemployed ot theeirate ndidnecgrebat ur e not
hi gher than the fluidizing tenperature of the liquid crystal polyester, or
m Xi ng t herodiuged Bycr wellskngoh yesthed. r #irrexaadesttd iquidMdrystalconpri ses the
liquid crystal polyester and the filler, with the foregoing fatty acid

ani de or pulgbsterd defihed avehglih) ped Vel dud boapreducdilgrmeihbds desweibdd gher
than the fluidizing tenper ature of the liquid crystal polyester resin
conposi t i i@Jagdifesd EHtaht Pubdisation NGS47- 18T X dpthnieSe PaltéhPublitatién t he
fluidizing tenperature or lower, the mxing nmethod is not particularly

limted. Kore®xra8Blaend tHelikarticle of the liquid crystal polyester resin
conposition and the fatty acid am de powder are mxed in solid state as

they are at a rﬂ%gﬁ%‘%%ﬁé@fﬂ&ltﬁn ianﬁl']rﬁlgﬁife{}goé:%&’é& tPthdBHAM &ryseqshel

m xer, a tunbler, I ke. 12 I di zi ng tenperaturé neans the

tenper at ‘i{qﬁ%@&tei“.’”iﬁi‘tﬁ{@as{%}f%c{’digg%ﬁ]ﬁf%é’ﬂg‘neﬁﬂ%&%%dﬂ%&ﬁﬁ%t‘iﬁg&o& pise in

t he case résin1s héa ating rate and extruded out of a

ngz /ZlcreTQW} %@d?%%'ﬁ E}@%I%%h%%}‘e%ra%cly how f(mjpgrtls %@%Qig%ft, o160 p lajuntdsei)ry 100

weight of the liquid crystal polyester. If the addition ratio of the filler
exceeds 150 parts by weight, the melt viscosity of the resulting composition
becomes high and the pelletizing property and moldability are deteriorated.

The filler used for the present invention includes inorganic fibers



Since the resin mxture of the present invention has a stabilized
plasticization tinme, the resin mxture is suitable for a nolding nmethod to
be carried out using an apparatus with which a constant amount of the resin
pellet is heated, nelted and netered by a screw such as injection nolding,
extrusion nmolding (including filmnolding, inflation nolding), and an

i njection conpression nolding. In the injection nolding, the tinme taken for
wei ghing step (the plasticization tinme) in an injection unit is constant
and stabilized) sqg th t he | ti state is.,stabilized and it (S easy to
ot er m neSPfibakBieleiRibehd c4toRD A fak el FRe ppa YD HuA thskin hirdhor

shot and PLash formati gn does not cgu e...The resin m xture ff the invention
i s usef ul IPeH agtitanatadicar; asbesges an r?EP dikeg calciumccaghanates BIWHHIR part s
such as a connector, a socket, a relay part, a coil bobbin, an optical

pi ckup, atluweiEum ddroxidepkaolindtale, ralayy B lassdhaka &lassehead, agagta t s, and
the Ii ke sem conductor production process relating parts such as an IC
tray, a wedmt, stlaca samd,amalladtenitekéolparite sofadetpsf netal pordérs, equi pnent
such as a VIR, a television, an iron, an air conditioner, a stereo record
pl ayer, apowldestdficarbbediwk, gtaplkite) gafiatosulfate; potassdmsetitanatéum naire and
the like lumnaire parts such as a |anp reflector, a | anp hol der and the

l'i ke audi glpiRdUsipshal hadshehilas pawderPof widbRérs of dphseicallbs klatd-1siReaker
and the |i ke comunication appliance parts such as a 13 ferrule for an

optical cgbliledot §liERNCAFHIAB! Alunfina®aPhlihEmPdrate, sotHBIGM BRsnafee |1 ke

copyi ng nmachine and printing apparatus relating parts such as a separation
claw, a heglaripqtdelidifntigle! dﬁ@tﬂ@ﬁﬁb,ﬂ&cﬂ)ﬁg&oﬁxwéﬁ.s%@h'a%pfwoﬁﬁ’ a fan
gear, a gear, a bearing, a notor part, a case) ahd the |ike autonotive
parts suc a I nj i n engi ne room
interior Ig%v? ‘?1’%n&g{”g‘g{)?‘%@%gﬁ%gh%gﬁpl%ﬁ? %gvr%@ ?’n?lg(?ﬁg)ﬁl lggﬂ;ot%%%d the like
cooki ng applianges_such as _a_ m crowave. cooki an,, heat, resistant

Labl evar e, and | Remaans O atxme PO hapid e stebpdiastenandbe ooty buit i ng
material s such as_a . heat.insulating and sound .insul atin terjal.for a
oot mt i BAF Ny Jatite ot EPT SRAmBIS IR dia O HHaed PO oot the Bllsh and a
colum, a roof material and the like aircraft) space .craft, and, aerospace
appl i anceAHaHtRECEAATH AJRO 1‘?4%%}%%%"@%?%’%@(:‘? ¥ing HEeAbABENS he | ke
marine facility parts jigs for washing optical appliance parfs) val ves

pi pes noz¥keard mixeqd @gﬁéggrr HEEG a Hﬁﬂsgﬁi nEger, ghidynbiprrand ghﬁjhke@ir@m
material s_sensor parts sanitary goods articles for sports articles for

| ei sure dm@ntmeltefliaamd lnéqdad nsing agy extyuder. i ke naterial produced by
processing the resin mxture of the invention or a material produced by
processi ng sucHhlke hguig cxyistalspadyestad vesini coimpositien emplayed forl thend enpl oyed
for a display device part, an electric insulation film a filmfor a

fl exi bl e miesent invenbstriatpreferabld to boin ansepleitike, @hip-like fovrposvdeecor di ng
medium and the like. Since the resin mxture of the invention is excellent
in the exdtatsimordeeltdabake mixingdeith xifatte dcsd aaatlolorfaohigh mekicalaml ded
product, a coating material of a netal part and enployed for coating in a
vari ety ofeigh€pdbeslighnasessyps daatibad lagdrectric wire coating and the Iike.
14 A fibrous material such as a continuous fiber) a short fiber and pulp

produced by protesHitteatideamedd sl fdrithe Kesé i vaveidvhnl i8efiddaadrat eri al
produced by processing such a fibrous material are industrially useful

mat eri al sp ok NAPLAREIPAR derfot®d RisBSurRbE dralnsatuPfRt HykEbedidoh gnd heat

insulating materral, a reinforcing material for FRP, a’rubber reinforcing

mat eri al,q4n QPR 36 5ANMR. AhMIMBYARKLAPLF the BNYy BRI MafSe FEREREMENTAL

chain or a branched chain.
The fatty acid amide includes, for example, decanoic acid amide
(C10), lauric acid amide (C12), myristic acid amide (C14), palmitic acid

amide (C15), heptadecanoic acid amide (C16), stearic acid amide (C18),



Hereinafter, the invention wll be described with the reference to
exanpl es. The neasurenents and experinents of a variety of physical
properties in the exanples were carried out as follows. (1) The

pl astication tinme of injection nolding: ASTM no. 4 speci mens were nol ded
and the average plasticization time of continuous 50 shots for nolding the
speci nens and the standard devi ati on were conputed. (2) The tensile
characteristic: ASTM no. 4 dunbbells were nol ded and neasurenent was

carried out in accordanc .t T1VI D 638 The.relative, a t of the
ow bot 1+ B0l Afdouaste Glv, DaoRrspers o), st fed amEalBH] (9 o)
dunbbel | S@gihe t hi ck{btilsgé of 0.8 mm_ were nplded and the _obtai r%ed | ded
product s dicamiden heisesanic el pmvide O30 ,behﬁm%ﬁwiamdefcglg% and a
thi ckness of 0.8 mm The chips in 4 g were precisely weighed and washed
with di stprucieagiamide H&22)mnd the bkeacuum dried vial of 15

The melting point of the fatty acid amide used for the invention is
preferably 30°C or higher and more preferably 50°C or higher. If a fatty
acid amide having a melting point lower than 30°C is used, in case where
the liquid crystal polyester resin mixture is dried before molding, some of
the fatty acid amide is evaporated and thus the effect of stabilizing the
molding process tends may be deteriorated.

The fatty acid amide used for the present invention is preferably in a
powder state with an average particle diameter of 100 um or smaller, more
preferably with an average particle diameter of 50 um or smaller, so that
the fatty acid amide is easily mixed with the liquid crystal polyester resin
composition and efficiently dispersed in the resulted polyester resin
mixture.

~The mixing amount of the fatty acid amide is 0.001 to 5 parts by
weight, preferably 0.005 to 0.5 part by weight, and more preferably 0.01 to
0.1 part by weight to 100 parts by weight of the liquid crystal polyester or to
100 parts by weight in total of the liquid crystal polyester and the filler.

If the amount of the fatty acid amide exceeds 5 parts by weight,
during the molding process, a gas is evolved due to the decomposition of the
fatty acid amide and thus blister causes in obtained molded article resulting
in deteriorating surface appearance. On the other hand, if the mixing
amount of the fatty acid amide is less than 0.001 part by weight, the effect

of stabilizing the plastication time is insufficient.

10



a 25 cc capacity, and sealed with a packing nmade of a

pol ytetrafl uoroet hyl ene and after that, the chips were heated for 20 hours
in a hot air drying apparatus set at 120C to evol ve gases fromthe nol ded
products. The vial was installed in a head space gas chromat ograph

(GC- 15A/ HSS- 3A) manuf actured by Shimadzu Corporation, and whil e keeping
tenperature at 120C, injected into a colum of 50 mx @Q0.25 mm enpl oyi ng
HR- 1701 (produced by SH NWA CHEM CAL I NDUSTRIES, Ltd.) as a filler and at
the sane tinme of,fhe.injegtian, the, col tenperatyre was kept at 40C for
5 m nutes and he’gﬁ%g‘lg}bl@cﬂ%‘éﬁ% “i%@lhpﬂﬁgﬁaﬂ@ﬁgwég?r &1¢ Presest 5 ninutes,
and the total anount of the gases fromthe starting to 34 mnutes |ater was
det ect ed DARVANHONdS Agpolypihytere hayme mol@ﬁwa@sy@igg@ of @, 0@8tarchighennd

hel ium was used as a carrier gas. The rel ative anmobunts of the gases were
defined aslftthe molerelariweightiis base thaeal G000, tharilesticatioméses iand t he

rel ati ve amounts of the gases evolved fromthe nol ded products were

conpar ed. ifikahstane¢ tu ahale waddihiggin cravant tydled biffiewks] uti on of the | ow

boi ling point gases fromthe nol ded products was hi gh. Based on gas

chr omat ogr aphy/ niaserdepe6 tni fke ixidSwith e igtlecrs¥ed yrlyaasesedifat was
detected by 34 mnutes |ater were found including aromati ¢ hydrocarbons,

al i phatic dangﬁcsmmag addebl Frigfendly @idy Bue adpersetAMAIHeS 1duiiQrystal.
COLVI PARATI VE EXANIPLES 1 TO 4 Liquid crystal polyester resin cofpositions
ver e obt aifade iy E‘éé‘ihr}ﬂi}ithggg@' thé Yith&of P4 maﬁfgﬁ%l:agg&gﬁﬁg\xrﬁghg, AL B

and Cl1 of the above descri repeat| ng nononer B Cl

nmol e rati : : phng..a fluidizi ature as
defi ned aggéﬁeecggalﬁ%%h\}ﬁ)toflyezhx}%%e%%g}leg%\gbw Bef p() @I‘—C%I%Q%l&?r@rﬁ actured by
Central d_ass cetd ) 1N 60 . ratio b ight b shel], m xer) and
pel | etti ziar¥§§?gé;p %f‘%%%lﬁr&ééme%te’a"fc}/ﬁgﬁm Ofésﬁ%%];[\eﬁ% %}%reﬁregefgglj%whbag bi axi al
extruder (PCM 30 nodel nuf act by | kegaj Corporation). Each of the

obt ai ned 13§ER&e Bﬁp%ﬁslﬂgm%%?ﬁi&?egfﬂr E’S‘%%%i tions had a col um-1Iike
shape with an aygrage particl e dianeter, of 2 and a length of 2.5 mm To
each 100 parts \éﬁ’%&lﬁﬁ’(g %‘floflﬁéoggli“‘ah@jn}qlﬁfiﬂ% Wre}%lﬁfapfﬁpfgﬂpég%is resin
conposi tions) conpounds shown in Table 1 in parts by weight as shown in
Tabl e 1 wdrandyB84 e 8 Rpxde Py (weighprrypéenahby SioapP1Q4Lta®. Linartpbxgveisht i on
time and mxed at a_ roomtenperature using a tunbler to obtain liquid
crystal pdpy&Sirarts byimelghkggﬂé%.hqwbgréfswahmlaes:tpy@mp 100 narés by resi n

m xtures were dried at 150C for 3 hours and nolded into JIS no. 4 dunbbells
(the thi ckyright vt tgtab ofrtipe Linuzd expistalipelyestep amd thedfildér. 35¢thantaeundi e
tenperature of 130C using an extrusion nol ding appar atus (PS40E5ASE

manuf act uoéthéhigh sydecHaastdight pdlysthylahe @xceedst 2 phrisiay weeghtl, datring zat i on
time of continuous 50 shots was neasured to evaluate the stability. The
tensi |l e sthemgsldiwd préressd ghnédevalldéduprtodhetdecompesiticl ofdiechighd JI S

1(1/2) dunbbells were produced and gas evol uti on amounts of the obtained

dunmbbel | s meleeulaseighd polyethensai®l thudblisted chiige!inl tles ysddtingol yest er
resin conposition (Conparative exanple 1) containing no fatty acid am de

was subj eghdldefl artidk rexadting iR MetéfiotdienSbaifhbd hiypOdrdte. PIOASIALCAHSN ti Me)
the tensile physical characteristics, and the gas evol ution anount. The

m xtures @hanidhef fheOMidingrambaht BPEHEEI® moRfulaCRERaR §d1PahyMAdisléss
speci fied amounts of specified fatty acid am des were found havi ng shoe

tened pl ast,} ] i i A : ; Lime
havi ng ex?%?ﬁg\?wng%t% ggﬁéﬁéﬁ%%ﬁe&g{ﬁﬁogg&é? ?}elgrbg%%tl%%/tgﬁl vﬁ%@g gas in a
| ow | evel ixflé'l.ﬁﬁ‘cfetﬁ | r nol ded products as conpared with those of other

m Xt ur es.

The liquid crystal polyester resin composition of the present
invention may be mixed with an extra-additive of such as a higher fatty acid
metal salt, a phosphorus compound, a fluoro resin and the like, having a

lubricating effect to the extent that it does not affect the purpose of the
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The fatty acid amdes in Table 1 for inprovenent of the stability of the

pl astication time were the follow ng commercialized products ground by a
cruci bl e and used as particles with a particle size passing through 200
meshes: Erucic acid am de: trade nane: Arnoslip E produced by Lion A~zo
Co., Ltd. oleic acid amde: trade nanme: Arnoslip CP produced by Lion Akzo
Co., Ltd. stearic acid amde: trade nane: Fatty Am de S produced by Kao

Cor porat i ol C@#&i um st earate: produced by Kishida Chem cal Co., Ltd. 18
Table 1 I|qU| Ty acidplasticationtirretensile

physi cal evol ved t al am.dech est erm xt ur eaver agest andard
st r engt hel ongat ?b%/\ nfF &&5 ﬁf g}%ﬁf) I 9 ‘é% gé’i}Y“é{tﬂ‘%}h(ﬁ WPa) n

(9% (relativeconposjtiwei ght)(sec)anou t)on (part shywei

ht ) Exanpl é@tﬁmr@m%wmnms 1‘3’9’8@1’&&%%@’@@%@&@1%@@&@&%@ 840. 391
356. 511922aci dam de0. 02/ Exanpl e100er uci ¢5. 320. 121366. 411723aci dam de0. 05Exa
npl 1000l pigment, an antioxidant, a thermal stabilizer, an ultraviolet absorbent, an

aci d6. 900. 431356. 510254~ani de0. 02Exanpl e100st eari c18. 53. 41376. 311055aci dam
de0. 02Conpatiattinagad? aGlsfat3dtasd3heililemnaytecdditathar a100er uci c20. 513. 513
56. 7854f i veaci dExanpl eam de20. 0005Conpar al00er uci c>180- 794. 28541*ti veaci dEx
anpl eam de310. OFamtlraidfleaécicutthal’ the2dBfe6t 678 pregshedivireotalpha0. 024 *
foam ng of the nolded product EY~1MPLES 6 TO 10, CONI PARATI VE EXAMPLES 5 TO

7 Liquid gffystledl aRBbyASHRIsticaBkih §1§ﬁfpﬂ§htpcﬁﬁ§m\iwé%ﬁ&5résﬂé@daby m xing 19
l'iquid crystal poI yesters conposed of Al, Bl, Ba, and of the above

descri bed SRS r P 1 60 :
15 5 : p Ef? ﬁggﬁlger%ﬂ?ﬁ%?g%%h? e]rsrfé)%’rn ea? l?roey%gbg%%%ng? (ﬁ%%lséeﬁ%lf ﬁ%240

with a médlﬁﬂ g 6)%?%%“{1%"@% m;g:fg the; QhIBRBUA BOLMERG: Bﬁlo@%{]ﬁ Bhe Hi@sh ng i he

Ltd.) in 60 y a Hehshel” m xer
m Xt ures u I er
T U2 Bl P v TR @ﬁ'@e*g%rfﬁ"f?%iﬁm%?lﬂ%rﬁ&?e@ﬁt"ddpf?%é“i’% of the
obt ai ned | i qui d crhystal . polye resin conpositions had a colum-1ike
shape witlnesglﬁa dt}% kepgfag%q gaﬁ?%met er of 2 mMmand a length of 2.5 mMm To
each 100 parts t of obt ai ned |i.quid crystal l.yester resin
conposi ti ons, ﬂ%&%"ﬁ@ f‘fap F%treﬁltﬂ %gﬁWPﬁéﬁ? IPrB%EIr}%i %‘VSQ%\R& ght as
shown in Table 2 was added in . order, to. i nprove the. st |I|ty t he
pl ast i cat FGANEiAB e k%@egtbyawm%%w@twé Agolpsiex Wikh 16 o obt ai n
liquid crystal. polyester resin mxtures. These |iquid crystal polyester
resin m xiogpgaingdn Ycﬁrql‘éan&depsd@ghdml@%mr\@elghapﬁbledbu angtas A1 S no. 4
dunbbel I's (the thickness of 2. cyl i nder terrperature of 350C and a
di e tenpefeampgiatyre mgbbakwﬁbaarth@ﬂmdwaa tamperarapidbatinnid psugrbASE
manuf actured by Nissei Resin Industry Co., Ltd.) and the plastication tine
of conti reelyestss, ehmisingaheriguidrarystad polydster xesimeompapitian, ywhithe t ensi | e
physi cal characteristics of the obtained nol ded products were eval uated and
JI'S 1( 1/ Noncpribéethesligeidechystalymdyestat agdshedlan woth he tregoifg fality
obt ai ned dunbbells were neasured. In the sane manner, a liquid crystal
pol yest eracdidsinmdewriaghtmolecqlZonpaighit ipodyethghqrecatsy tmpbmmiraglomo hi gh
nol ecul ar wei ght pol yet hyl ene

higher than the fluidizing temperature of the liquid crystal polyester resin

composition. Incidentally, as long as the mixing is carried out at the
fluidizing temperature or lower, the mixing method is not particularly
limited. For example, the particle of the liquid crystal polyester resin
composition and the fatty acid amide powder are mixed in solid state as they
are at a room temperature or in heating condition using a Henshel mixer, a

tumbler, and the like.
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20 was subjected to the neasurenent of the stability of the
pl.asticization tinme, the tensile physical characteristics, and the gas
evol ution amount. The mi xtures of the liquid crystal polyester resin
conpositions with specified anbunts of the high nol ecul ar wei ght

pol yet hyl ene were found having shortened plastication tine, being stably
pl asticized and at the sane tine having excell ent nmechanical and physi cal
properties and evolving a gas in a low level fromtheir nolded products as
conpared with those_of other m xtures. The enpl oyed hi gh nol ecul ar wei ght
pol yet hyl ene shdwhe flwidizipedemprenairgrraanas bhe bermparatyire adnchighdeas
particles with a particle size passing through 200 neshes. 21 Tabl e 2

| i qui dpol yaelbyigsbsisy iof atiesin reiaegem@iﬂoé) poise 1n the case the resin is heated

physi cal evol vedcryst al enechar act eri sti cgaspol yest er nol ecul ar aver agest andar d
st r engt helavdg@imaonhontingrasé andieghtudedsout of a nozzle with an inner diameter
(sec)deviation(MPa) (% (rel ati veconposi ti m xi ng(sec) anount) on

(part sanoynt hfpand & lbﬁgﬂi of 10 mm under 100 kgf/cm? load condition.
ht ) wei ght ) Exanpl €10049000016. 93. 01366. 578560. 02Exanpl 10021000011 61. 31376.

680570. 005ExanpRedA0HEORAM hiQlurdlottfe Hie S8t Riension! 10409200042 61. 11366.
583090. 05Exanpl €100575000027. 35. 91366. 5751100. 02Conpar a100none22. 015. 21346.

N
e A OLARER, 105 Pt b R BOHER) b
mechani Calpeﬁéi? geﬂetaitgé, I%Q?tehhaenr&’%letered by a screw such as injection molding,
extrusion molding (including film molding, inflation molding), and an
injection compression molding.
In the injection molding, the time taken for weighing step (the
plasticization time) in an injection unit is constant and stabilized, so that
the melting state is stabilized and it is easy to determine the molding
condition that defective phenomenon such as short shot and flash formation
does not cause.
The resin mixture of the invention is useful for a raw material for
example, electric and electronic parts such as a connector, a socket, a relay
part, a coil bobbin, an optical pick-up, an oscillator, a printed wiring board,
computer relating parts, and the like; semiconductor production process
relating parts such as an IC tray, a wafer carrier and the like; parts of
domestic electric equipment such as a VTR, a television, an iron, an air
conditioner, a stereo record player, an electric cleaner, a refrigerator, a rice
cooker, a luminaire and the like; luminaire parts such as a lamp reflector, a
lamp holder and the like; audio product parts such as a compact disk, a

laser disk, a speaker and the like; communication appliance parts such as a

13



stability can be produced. 22 WHAT IS CLAIMED IS: 1. A liquid crystal

pol yester resin mxture conprising 100 parts by weight of a liquid crystal
pol yester resin conposition which conprises 100 paxts by weight of a |liquid
crystal polyester and fromO to 150 parts by weight of a filler, and either
fromO0.001 to 5 parts by weight of a fatty acid am de having a formul a

Ri - CO-NHz wherein Rl denotes a saturated or unsaturated hydrocarbon of from
10 to 30 carbons) or fromO0.001 to 2 parts by weight of a high nol ecul ar

wei ght pofgretileyfoe e optidalaably, actel@rhosel gintt, &faddmilROfams, dngiein add The
liquid crystal polyester resin mxture according to Caim1l, wherein the

l'iquid crigd er;péﬂp‘gﬁr?% ﬁ{acilﬁnélahﬁ%r@nﬁﬁ?ta?;pﬁi'@tﬁls%léﬁﬁ?tpa@@s adyagml e of a
0

repeati ng nonomer defined as the ow ng formula Al: f 3. The liquid

crystal B%%ﬁ’aei%%h dI&% B HB2XE MR 610RE CHANHRI k& ﬂa?}]iﬁ‘te#;ear}eggﬁ&'& Qs?ag'le | I quid

crystal yester resin conposition is mxed w tty acid am de or
t he hi gh gol egul ar. wei ght _pol vet hyl ene at te rate r _a.l k t.han the
{1 i o1 o e elmivestyl aBeY v Béeing, B b et BARPUEHEe. 2d H¥MMhdioar 1 on.
4. Aliquid crystal polyester resin | ded arti.cl.e c rising the liquid
Crystal pRRYARYRYS pakis iR A% Ak ARoHAbF e aniCRhRATh 50 CBEIHRRATY 4 q
crystal polyester resin nolded article according to C aim 4, V\/neréai n the
liquid cr9RERe IRBMHLPEPT Parh ar"e%lieﬁtré‘bﬂi’%t]il"f‘ﬂi“f?gp%rtt’ pedaferyar part an

the like; cooking appliances such as a microwave cooking pan, heat resistant
tableware, and the like; construction materials and engineering and
building materials such as a heat insulating and sound insulating material
for a floor material and a wall material, a supporting material for a beam
and a column, a roof material and the like; aircraft, space craft, and
aerospace appliance parts; radiation facility parts of a nuclea.r furnace and
the like; marine facility parts; jigs for washing; optical appliance parts,
valves; pipes; nozzles; filters; membranes, medical equipment parts and
medical materials; sensor parts; sanitary goods; articles for sports; articles
for leisure; and the like.

A film-like or sheet-like material produced by processing the resin
mixture of the invention or a material produced by processing such a
material is an industrially useful material and employed for a display device
part, an electric insulation film, a film for a flexible circuit substrate, a film
for wrapping, a film for a recording medium, and the like.

Since the resin mixture of the invention is excellent in the extrusion
moldability, the mixture is useful for a resin molded product, a coating
material of a metal part and employed for coating in a variety of fields such

as pipe coating, electric wire coating and the like.
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30 % by nole of a repeating nononer unit defined as the follow ng fornula
Al: f 6. Anethod for producing a liquid crystal polyester resin nol ded
article conprising steps of heating a liquid crystal polyester resin

m xture conprising 100 parts by weight of a liquid crystal polyester resin
conposition which conprises 100 parts by weight of liquid crystal polyester
and fromO to 150 parts by weight of a filler, and either from0.001 to 5
parts by weight of a fatty acid am de having a formula R1-CO NHz (wherein

Ri denotes a safuilaioed atdrwladuchaiLs chythacas fider,od sAOrttfibe3tarcdplfins) or
0.001 to 2 parts by weight of a high nolecular weight polyethylene with a

ol ecul ar ?Wﬁitﬂﬁﬁ W%ﬂ&egﬁgg(the*}bgﬁleﬁum&'dmhé hﬁvéﬂt%&i dnarayalatbrigp! yester

resin mxture vvelg |ng the nelted I|qU|d crystal polyester resin mxture,
and nol di 24 . A

Y. A AN. AN &%d %Aaﬂgﬁq‘cﬁ\(ay %’PA SifhBard] &t%n%%ﬁ%f A Au. Aa, |
D4: &H@5

HO'@ @ acﬂat%r;als %ﬁl%mlgx%%% afflo)thlea%at%@loa beékzgas%wﬁd»b%%oooooop@

?????????,o~~ooo ?$~~oo ~?~ 9999 27~ 99999~ oo 22227~ 90C>>999f39~~|9>>>>~9|
I JHHOrCING 5 Ho_ 2

22999-29] 227~| ~220<- Di

=W wr rmcAlﬂaéweh]ac%qp@a]a&;%é%]%]lwpw?éa])ea]%raf} the Echa] ca)] ca] ca] ca]ca]calc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] c: al] c: a! #" ahj kor y9r w~zupkf a\ W c&a] ca] ca] ca] ca
] ca] c&a] ca] ca] ca] ca] caD] cal] ca] ca] ca] ca] ca] ca] ca] cza] c&a] c&a] ca] ca] ca] ca] ca]
ca]ca]ca]ca]cal ~+m HNl "J$C66" ++, - L01124h8n89] ;

| w mheA Y] E MENEBALa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] cPa] c&aV] c&a] c&a] cOa! ] ;

>>0@ACEEf J L L L ENBhiNNNGASD I r-TPoRRBQR QO ¢ K}ex&mb@ﬂ #jifY tled cefpraajcedpca] ca] ca] ¢
a) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
al I X' X[ Meszhhflesf f f f Ukmm ngnooo3pGoMoUpss3t ztttt} xsni d_Z] ] ] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] cal t t vwTvifkeveydReyiryhedis and SxprMabpsts B2t vati¢t¢ssll shydliddical ca) ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

Bl LY ST R T S PN
(1) The plastication time of injection molding:

ASTM no. 4 specimens were molded and the average plasticization
time of continuous 50 shots for molding the specimens and the standard
deviation were computed.

(2) The tensile characteristic:

ASTM no. 4 dumbbells were molded and measurement was carried
out in accordance with ASTM D 638.

(3) The relative amount of the low boiling point gases evolved from the
molded products:

JIS no. 1 (1/2) dumbbells (the thickness of 0.8 mm) were molded and
the obtained molded products were cut into chips with a length of 5 mm, a

width of 5 mm, and a thickness of 0.8 mm. The chips in 4 g were precisely

weighed and washed with distilled water, then put in a vacuum dried vial of
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SMIO% & ()- , 10% & ()- 10% & ()- @O% & ()-HnOls 10%<& ()--Y

Y109%<& () - @O%& ()-& 10%& ()- 10%& ()- Y 10%& ()- 10((10((9 %

i K-19-: 109%& ()-)109%& ()-' 10%& ()-$- 10%& ()-Y #10%& () -

109%<& ()-GLO%& ()- %h  =wi K- 1s<t 10%& ()-9! 10%& ()-Y

710%& ()-5- 10%& ()- 310%& ()- Y1 | 10%& ()-Y @ 10%& () - #hl s<t 10%& () +

10948 ()-s + 109%& ()-sY

) 10908 ()-' GLOYO& () -:!10%08& ()-10<10<10<bCs<t 10%M 10%& ()-f, M 10% ()-f,

100 a 25 cc capacity, and sealed with a packing made of a
polytetrafluoroethylene and after that, the chips were heated for 20 hours in
a hot air drying apparatus set at 120°C to evolve gases from the molded
products. The vial was installed in a head space gas chromatograph
(GC-15A/HSS-3A) manufactured by Shimadzu Corporation, and while
keeping temperature at 120°C, injected into a column of 50 m x ¢$0.25 mm
employing HR-1701 (produced by SHINWA CHEMICAL INDUSTRIES,
Ltd.) as a filler and at the same time of the injection, the column
temperature was kept at 40°C for 5 minutes and heated to 280°C at
10°C/min and then kept still for 5 minutes, and the total amount of the
gases from the starting to 34 minutes later was detected by a detector. An
FID model was employed as the detector and helium was used as a carrier
gas. The relative amounts of the gases were defined as the collective
surface area of a variety of gases and the relative amounts of the gases
evolved from the molded products were compared. That the value was high
meant that the evolution of the low boiling point gases from the molded
products was high.

Based on gas chromatography/mass spectrometry (GC/MS), the

evolved gases that was detected by 34 minutes later were found including

aromatic hydrocarbons, aliphatic hydrocarbons, acetic acid, and phenols.

EXAMPLES 1 TO 5, COMPARATIVE EXAMPLES 1 TO 4
Liquid crystal polyester resin compositions were obtained by mixing
liquid crystal polyesters composed of A1, Bi, Bz, and C; of the above

described repeating monomer units in A; : B1 : B2 ¢ C; mole ratio of 60 : 15 :
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100 100y  <s10%0% ()- + 10%0% ()-s + 109 ()-szodY:s<tY 10% u& ()- 10b 10b
10bf ~ <10%& ()-! M 10%& ()-f,!i M 10%b& ()-f,! M 10%
& ()-f,aBdY: s<t 10% u& ()- 10% u& ()-' 10% u& ()-pS1l0% & ()-F! @O0%u& ()-FLm
10% u& ()-T"ahj | mdH=2 10-u 10- us310% u& () - & 9<s10% u& () - 93f 10% u& ()- 3
1ml0% u& ()-/10% u& ()-3 -10% u& ()-nors@2#10%& ()-! FS1098f3f& ()-S!
FS10%F& ()-S10%& ()- F 109%Z& ()-M 310% ()- 10-u9rtuvwaVK@ 10z 10z

5 : 20 and having a fluidizing temperature as defined above of 324°C with a

milled glass fiber (EFH 75-01 manufactured by Central Glass Co., Ltd.) in

60 : 40 ratio by weight by a Henshel mixer, and pellettizing the mixtures at

a cylinder temperature of 340°C using a biaxial extruder (PCM-30 model

manufactured by Ikegai Corporation). Each of the obtained liquid crystal

polyester resin compositions had a column-like shape with an average

particle diameter of 2 mm and a length of 2.5 mm. To each 100 parts by

weight of the obtained liquid crystal polyester resin compositions,

compounds shown in Table 1 in parts by weight as shown in Table 1 were

added in order to improve the stability of the plastication time and mixed at

a room temperature using a tumbler to obtain liquid crystal polyester resin

mixtures. |

These liquid crystal polyester resin mixtures were dried at 150°C for

3 hours and molded into JIS no. 4 dumbbells (the thickness of 2.5 mm) at a

cylinder temperature of 350°C and a die temperature of 130°C using an

extrusion molding apparatus (PS40E5ASE manufactured by Nissei Plastic

Industrial Co., Ltd.) and the plasticization time of continuous 50 shots was

measured to evaluate the stability. The tensile strength of the obtained

molded products were evaluated and JIS 1(1/2) dumbbells were produced

and gas evolution amounts of the obtained dumbbells were measured.

In the same manner, a liquid crystal polyester resin composition
(Comparative example 1) containing no fatty acid amide was subjected to
the measurement of the stability of the plastication time, the tensile

physical characteristics, and the gas evolution amount.

The mixtures of the liquid crystal polyester resin compositions with
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shortened plastication time, being stably plasticized and at the same time
having excellent mechanical and physical properties and evolving a gasin a
low level from their molded products as compared with those of other
mixtures.

The fatty acid amides in Table 1 for improvement of the stability of
the plastication time were the following commercialized products ground by
a crucible and used as particles with a particle size passing through 200
meshes:

Erucic acid amide: trade name: Armoslip E produced by Lion Akzo Co., Ltd.;
oleic acid amide: trade name: Armoslip CP produced by Lion Akzo Co., Ltd.;
stearic acid amide: trade name: Fatty Amide S produced by Kao
Corporation;

calcium stearate: produced by Kishida Chemical Co., Ltd.
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10g<10%g& ()-![f!10%g797& ()-!df!10%gg9& ()-!nf!10%/ g/ & ()-+,j--.0LO}[9dY:
100if'110%& ()-mnf' 11099 T& ()-nf'11090& ()-m QM 109%&' () - SM 109%9&' () - S! dy
1098 ()-m.01111122R4~\= 10! 10%& ()-T!i 3@ 10%&' ()-t!x3@ 10%b& ()-t 10T
10T 10T<10%I& ()-1:!109F& ()-" R44H7h8kS8I 8nBn88}rg\; 10! || 10%& ()-z 10b
10b 10b, <10%& ()-!nl s!10%b& ()-1s! 10%& ()-!" 10%z& ()-T899;]; >>>}1?4;

10 10g; 10%9& ()-S '10%& ()-! & 109 ()-S& 10%g& ()-S'nl 10%& () -zl
10%& () - Iapte GDGNABAE;, 10 10gl!10%0& ()-'! QB 10%$& ()- @B
10967& () @V 1109& ()-"1 -1 100AT& ()-" 109 10gRCEEEEE"Jf 1~ =
liqui fatty acid | plastication time tensile physical evolved
crystal amide characteristic gas
polyester | mixture |average |standard | strength | elongatio | amount
resin (parts by | time (sec) | deviation | (MPa) n (%) (relative
compositi | weight) (sec) amount)
on (parts
by
weight)
Example | 100 erucic 14.8 4.6 136 6.5 984
1 acid
amide
0.005
Example | 100 erucic 9.84 0.39 135 6.5 1192
2 acid
amide
0.02%
Example | 100 erucic 5.32 0.12 136 6.4 1172
3 acid
amide
0.05
Example | 100 oleic acid | 6.90 0.43 135 6.5 1025
4 - amide
0.02
Example | 100 stearic 18.5 3.4 137 6.3 1105
5 acid
amide
0.02
Compara | 100 none 22.0 15.2 134 6.2 755
tive
Example
1
Compara | 100 erucic 20.5 13.5 135 6.7 854
tive acid
Example amide
2 0.0005
Compara | 100 erucic >180 79 4.2 8541*
tive acid
Example amide
3 10.0
Compara | 100 calcium 26.7 9.2 135 6.8 735
tive stearate
Example 0.02
4

* foaming of the molded product

EXAMPLES 6 TO 10, COMPARATIVE EXAMPLES 5 TO 7
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Liquid crystal polyester resin compositions were obtained by mixing
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liquid crystal polyesters composed of Aj, B1, Bz, and C; of the above
described repeating monomer units in A; : B; ! B2 ¢ C1 mole ratioof 60 : 15 :
5 20 and having a fluidizing temperature as defined above of 324°C with a
milled glass fiber (EFH 75-01 manufactured by Central Glass Co., Ltd.) in
60 : 40 ratio by weight by a Henshel mixer, and pellettizing the mixtures at
a cylinder temperature of 340°C using a biaxial extruder (PCM-30 model
manufactured by Ikegai Ironworker Co., Ltd.). Each of the obtained liquid
crystal polyester resin compositions had a column-like shape with an
average particle diameter of 2 mm and a length of 2.5 mm. To each 100
parts by weight of the obtained liquid crystal polyester resin compositions, a
high molecular weight polyethylene in parts by weight as shown in Table 2
was added in order to improve the stability of the plastication time and
mixed at a room temperature using a tumbler to obtain liquid crystal
polyester resin mixtures.

These liquid crystal polyester resin mixtures were dried at 150°C for

3 hours and molded into JIS no. 4 dumbbells (the thickness of 2.5 mm) at a
cylinder temperature of 350°C and a die temperature of 130°C using an
extrusion molding apparatus (PS40E5ASE manufactured by Nissei Resin
Industry Co., Ltd.) and the plastication time of continuous 50 shots was
measured to evaluate the stability. The tensile physical characteristics of
the obtained molded products were evaluated and JIS 1(1/2) dumbbells were
produced and gas evolution amounts of the obtained dumbbells were
measured.

In the same manner, a liquid crystal polyester resin composition

(Comparative example 5) containing no high molecular weight polyethylene
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10gs<109g&' () - JW XEXIX&X' XU []~\= 10 10g %
109%9& ()-!1d9!10%g& ()-9!10%& ()- 10g 10g 109<10%& ()-'@B
109%gg& ()- 3] MAMA( T\ = 10 10g@ 10%& ()-y@ 10%& ()-y 10g 10g
was subjected to the measurement of the stability of the plasticization time,
the tensile physical characteristics, and the gas evolution amount.

The mixtures of the liquid crystal polyester resin compositions with
specified amounts of the high molecular weight polyethylene were found
having shortened plastication time, being stably plasticized and at the same
time having excellent mechanical and physical properties and evolving a gas
in a low level from their molded products as compared with those of other
mixtures.

The employed high molecular weight polyethylene shown in Table 2

were ground by a crucible and used as particles with a particle size passing

through 200 meshes.
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30 % by mole of a repeating monomer unit defined as the following formula

Ar
i Ol

6. A method for producing a liquid crystal polyester resin molded

article comprising steps of heating a liquid crystal polyester resin mixture
comprising 100 parts by weight of a liquid crystal polyester resin
composition which comprises 100 parts by weight of liquid crystal polyester
and from 0 to 150 parts by weight of a filler, and either from 0.001 to 5 parts
by weight of a fatty acid amide having a formula; Ri-CO-NH2 (wherein Ry
denotes a saturated or unsaturated hydrocarbon of 10 to 30 carbons) or
0.001 to 2 parts by weight of a high molecular weight polyethylene with a
molecular weight of 10,000 or higher; melting the liquid crystal polyester
resin mixture, weighing the melted liquid crystal polyester resin mixture,

and molding the melted liquid crystal polyester resin mixture.
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