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The present invention relates to a liquid crystal polyester
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resin blend in which a liquid crystal polyester material is stably
plast_icized during a molding process, which can be stably molded and
which gives a molded material having excellent mechanical propertieé
‘and thermal stabi!ity. -‘The present Invention also relates to a method
for rﬁolding a liquid crystal polyester material wherein said liquid
crystal polyester resin blénd is used as the liquid crystal polyester
material. | |
RELATED ART
A liquid crystal polyester is genefally referred to as a
thermotropic liquid crystal .pol'ymer, since it has a rigid molecule which
has no interiwiét during a melted state, it forms a polydomain having a
- liquid crystal state and it exhibits a behavior that a molecular chain is
remarkably oriented in a flow directioh at a low shear rate. The liquid
crystal polyester has an extremely excellent meit flowability due to
said unique behavior and has the thermal deformation resistance at a
temperature of at least 300°C depending on a structure. The liquid
crystal polyester is used as a2 molded material such as an electronic
part, an OA ‘(office' automation) part, an AV (audiovisual) part, a thermal
resistant tableware and the like.
A method for obtaining the molded material generally uses an
extrucer having a screw as in an injection molding and an extrusion. In
~ this case, the liquid crystal polyester often has a problem of non-
stability during a plasticizing process. Namely, the plasticization tirﬁe
is not constant and stable. _I'n_the case of the injection molding, a
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so that the molding cannot be completed at a constant cycie and the

productivity and quality of the molded material are often adversely
affected.

The reasons why the plasticization time of the liquid crystal
polyester is unstable are unclear. One of the reasons is believed to be
that, since the liquid crystal polyester has a high depehdency of a melt
viscosity of the liquid crystal polyester itself on the share rate and the
temperature, only.a particle surface of the liquid crystal polyester is
selectively plasticized so that the cohesion easily occurs.

In order to prevent such phenomenon, Japanese Patent Kokai
Publication No. 125259/1993 discloses the use of a composition in
which a higher aliphatic aéid and a metal salt of higher aliphatic acid
are mixed with the .thermotropic liquid crystal polymer . Japanese
Patent Kokai Publication No. 125258/1993 discloses that the use of a
particle mixture comprising thermotropic liquid crystal polymer
particles and a metal salt of higher aliphatic acid gives a stable
plasticization. _

However, in every case, the higher aliphatic acid or the metal
salt thereof having a decomposition at a high temperature is used
together with the liquid crystal pdlymer having the high thermal
resistance. When the molded material of the liquid crystal polymer is
obtained, a large amount of gas'evo(ves in a molding machine so that it
is difficult to conduct the stable molding and the thermal stability of
the molded material is decreased, whereby sometimes resuiting in the
insufficiency for an advanced application.

SUMMARY OF THE INVENTION |
An object of the present invention is to solve the above
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and which gives a molded material having excellent mechanical
properties and thermal stability.

Another object of the present invention is to provide a method
for molding a liquid crystal polyester material wherein the above liquid
crystal polyester resin blend is used as the liquid crystal polyester
material. _

The present inventors intensively studied a solution of the
‘above prob'lems and then found that a liquid crystal polyester resin
composition comprising a liquid crystal polyester and an optional filler
as the main components is mixed with a fluorinated resin to give a
liquid crystal polyester resin blend achieving the above objects and
that a liquid crystal polyester material can be stably plasticized during
the moldmg process by the use of said liquid crystal polyester resin
blend.

The present invention provides a liquid crystal polyester resin
blend comprising 100 parts by weight of a liquid crystal polyester resin
composition and 0.01 to 20 parts by weight of a fluorinated resin which
are blended in a solid state, wherein the liquid crystal polyester resin
composition comprises 100 parts by weight of a liquid crystal
polyester and 0 to 150 parts by weight of a filler.

In the liquid crystal polyester resin blend, the liquid crystal
polyester may comprise at least 30 % by mole, based on the liquid

crystal polyester, of a repeating unit of the formula (A;):
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DETAILED DESCRIPTION OF THE INVENTION

The liquid crystal polyester used in the present invention is a
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polyester referred to as a thérmotropic liquid crystal polymer.
Specific examples of the liquid crystal polyester are
(1) a combination of an aromatic dicarboxylic acid, an
aromatic diol and an aromatic hydroxycarboxylic acid;
(2) a combination of different aromatic hydroxycarboxylic
acids;
(3) a combination of an aromatic dicarboxylic acid and an
aromatic diol; and |
(4) a product of the reaction between an aromatic
hydroxycarboxylic acid and a polyester such as
polyethylene terephthalate
and form an anisotropic melted material melting at a temperature of at
most 400°C. Instead of the aromatic dicarboxylic acid, aromatic diol
and aromatic hydroxycarboxylic acid, an ester-forming derivative
thereof may be .used. o
Specific non-limiting exarr{ples of the repeating unit of the

liquid crystal polyester are as follows:
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In view of the balance of a thermal resistance, mechanical
properties and a processability, a particularly preferred liquid crystal
polyester Is a liquid crystal polyester containing at least 30 % by mole,
based on the liquid crystal polyester, of the repeating unit of the
formula (A4). |

The following co_mbihations (a)-(f) of the repeating units are
preferable: .

(a): (A4). (B4) or a combination of (B4) and (B}, and (C,);

(b): (Ay) and (Ag);

(c): in the combination (a), a part of (A} is replaced with (As);
(d): in the combinatiorr (a), a part of {B4) is replaces with (Bj3);
(e):. in the combination (a), a part of (C4) is replaced with (C3);
(f): the repeating units (B4) and (Cy) are added to the combination

(b). |

The liquid crystal polyesters having the basic structure
combinations (a) and (b) are described in, for example, Japanese Patent
Kokoku Publication Nos. 47870/1972 and 3888/1988, respectively.

In the present invention, the filler is optionally added to the
fiquid crystal polyester. When the filler is added, an amount of the
added filler is at most 150 parts by weight, preferably 20 to 100 parts
by weight per 100 parts by weight of the liquid crystal polyester. If

the amount of the added filler is larger than 150 parts by weight, the
composition has a high melt viscosity to give the decreases of

granulating ability and moldability, so that the effect of stabilizing the

plasticization during the molding process is decreased even If the
fluorinated resin is added to the liquid crystal polyester resin

composition in a solid state.
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The liquid crystal polyester resin compositionlused in the
present invention is generally in a particulate form such as a pellet or a
chip form. The preferable form of liquid crystal polyester resin
composition is a cylinder or sphere having an average particle size of 1
mm to 10 mm. . When the average particle size is smaller than 1 mm,
the resultant product has a bad surface, since a gas is easily caught in
the product when the resin is plasticized by a screw during the molding
process. When the average particle size is larger than 10 mm, the
plasticization during the molding process is difficult and a rotation
torque of screw increases. " |

A procedure for obtaining the particle or chip of the liquid
crystal polyester resin composition is not limited. Generally, it is a
method comprising mixing the liquid crystal polyester with the filler,
optionally a mold release modifier, a thermally stabilizing agent, a
colorant and the like in a Henschel mixer, a tumbler or the like,
conducting the melt incorporation by an extruder, and cbtting the
melted resin exiruded from a hole of die with a rotating blade to give
particles; or a method comprising cooling and solidifying a stand of
resin extruded from a hole of die and cutting the stand with a rotating
blade to give particles. In addition, an extruder may be directly
connected with a downstream of a reactor for the polymerized liquid
crystal polyester to give liquid crystal polyester particles or chips.

The liquid crystal polyeéter resin composition is preferably a
particulate shape such as pellets, a chip shape or a powdery shape so as
to facilitate the mixing of the liquid crystal polyester resin
composition with the fluorinated resin.

The filler used in the present invention includes a fibrous or

acicular reinforcing material such as a glass fiber, a silica-alumina
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crystal pol ygafherwiliSsthild® h°%irbon fiber, a potassium titanate whisker, a
aluminum borate whisker and a titanium oxide whisker; an inorganic

filler such as calcium carbonate, dolomite, talc, mica, clay and a glass
bead, and the combination thereof can be used.

Specific examples of the fluorinated resin used in the present
invention are polytetrafluoroethylene, a tetrafluoroethylene/hexafiuoro-
propylene copolymer, polytrichlorofluoroethylene, a tetrafiuoro-
ethylene/perfluoroalkyl vinyl ether copolymer, a tetratfluoro-
ethylene/ethylene copolymer, a perfluoroalkyl group-containing
acrylate or methacrylate polymer or copolymer.' Among them,
polytetraflucroethylene (hereinafter referred to as PTFE) is preferable.

The fluorinated resin used in the present invention is
preferably in the poWdery or particulate form so as to facilitate the
mixing the fluorinated resin with the liquid crystal polyester resin
composition. |

PTFE is preferably PTFE powder having an average particle size
of smaller than 20 um. Specific examples of commercially available
PTFE are Cefral Lube |, Cefral Lube |P and Cefral Lube F (manufactured
by CENTRAL GLASS CO., LTD.); Fluon 1694, L170 and L171 (manufactured
by ASAHI GLASS COMPANY); Lubron L-2, L-5 and LD-1 (manufactured by
DAIKIN INDUSTRIES LTD.); Teflon TLP-10 and TLP-10F-1 (manufactured
by MITSUI DUPONT FLUOROCHEMICAL) and the like.

in the liquid crystal polyester resin blend according to the
present invention, the amount of the fluorinated resin is 0.01 to'20
parts by weight, preferably 0.03 to 10 parts by weight per 100 parté by
weight of the liquid crystal polyester resin composition comprising the
liquid crystal polyester and the optionally present filler. If the amount
of the fluorinated resin is larger than 20 parts by weight, the
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moldability is undesirably deteriorated- because of the high melt
viscosity of fhe biend. If the amount of the ﬁuorinated resin is smaller
than 0.01 parts by weight, the effect of stabilizing the plasticization
during the molding process which must be achieved by the present
invention is undesirably insufficient.

| As far as the object of the present invention is not adversely
affected, at least one usual additive, for example, a colorant such as a
dye and a pigment; an antioxidant; a thermal stabilizing agent; a UV
absorber; an antistatic agent; and a surfactant may be added to the
liquid crystal polyester resin composition or the liquid crystal
polyester resin blend according to the present invention. ]

A small amount of a thermoplastic resin, for example, a

polyamide, a polyester, a polyphenylenesultide, a polyetherketone, a
polycarbonate, a polyphenyleneether and a modified product thereof, a

| polysulfone, a polyethersulfone and a polyetherimide; a small amount of

a thermosetting resin, for examble, a phenol resin, an epoxy resin, a
polyimide resin may be added alone or in combination.

_ in addition to the fluorinated resin, an additive having an
external lubricating effect such as a higher fatty acid and a metal salt
of higher aliphatic acid may be added to the liquid crystal polyester
resin composition.

The mixing procedure for preparing the liquid crystal polyester
resin blend is not limited, as far as the liquid crystal polyester resin
composition comprising the liquid crystal polyester and the optional
filler is mixed with the fluorinéted resin in't_he solid state. .For
example, the particles of the liquid crystal polyester resin composition
in the solid state are mixed with the powder or particles of the

fluorinated resin by the use of a Henschel mixer or tumbler.
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The present invention will be illustrated by the following
Examples which do not limit the present invention. The measurement of
various properties and the test used in the Examples are conducted as
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follows:

(1) Meterage property during the injection mblding

An average meterage time for continuous 50 shots and a
standard deviation thereot are calculated. |

(2) Tensile properties

~ An ASTM No. 4 tensile dumbbell is molded, and tensile

properties are measured according to ASTM D638.

(3) Relative amount of Iow-boiling' point gas evolving from the
molded material _ |

A JiS 1 (1/2) dumbbell (thickness: 0.8 mm) is° molded, and the
resultant molded material is cut into chips having a length of 56 mm, a
width of 5 mm and a thickness of 0.8 mm. Four grams of the chips are
precisely weighted and washed with distilled water. The chips are
placed in a vacuum-dried 25 cc vial and the vial is sealed with a
packing of polytetrafluoroethylene. The vial is heated in a hot air dryer
adjustéd at 120°C for 20 hours so that a gas evolves from the molded
material. The vial is mounted in a head spaée gas chromatography (GC-
15A/HS-3A) manufactured by SHIMADZU CORPORATION, and a gas is
'injected in a column having a iength of 156 m and filled with a filler DB-
WAX (manufactured by J & W SCIENTIFIC) while keeping the vial at
120°C. A column temperature is increased fro_m 80°C at a rate of
2°C/min simultaneously with the injection, and a total amount of the
gas is detected by a detector until a retention time of 25 minutes. The
detector is FID type one, and a carrier gas is helium.
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A relative amount of the gas is indicated by a value of a total
area of various gases. The relative amount of gas evolving from the
molded material is compared by the use of said value. When the sample
is not placed in the vial, namely for the empty vial, the measured value
is 3,000. The larger the measured value is, the larger the amount of the
low-boiling point gas evolving from the molded material is.

A gas chromatography mass analysis revealed that the gas
untii the retention time of 25 minutes includes an aromatic
hydrocarbon, an aliphatic hydrocarbon, acetic acid, a phenol analogue
and the like.

(4) Flow temperature

A temperature at which the sample resin shows a melt
viscosity of 48,000 poises when it is melted by heating at a' heating
rate of 4 °C/min and extruded from a nozzle of 1 mm in internal

diameter and 10 mm in length under. a load of 100 kg/cma.
X 7 a o] i X " les 1-
A liguid crystal polyester having the above repeating units

(A1), (B1), (BZ) and (C1) wherein a molar ratio of (A1):(B1):(B2):(C1) is
60:15:5:20 and having a flow temperature of 323°C was mixed with a

. milled glass fiber (EFH 75-01 manufactured by CENTRAL GLASS co.,,
LTD.) in an ratio shown in Table 1 in a Henschel mixer. The mixture was
converted into particles by the use of a biaxial extruder (PCM-30
manufactured by IKEGA! CORPORATION) at a cylinder temperature of
340°C to give a liquid crystal polyester resin composition. The
resultant liquid crystal polyester resin composition was cylinder
particles having an average diameter of 2 mm and an average length of

2.5 mm.
The resultant liquid crystal polyester resin composition was
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liquid crystal polyesters having the basic structure
mixed with PTFE powder (Cefral Lube | manufactured by CENTHAL GLASS

CO., LTD.) in a ratio shown in Table 1 at a room temperature by the use

of a tumbler to give a liquid crystal polyester resin blend.

After the liquid crystal polyester resin b!end wés dried at
120°C for 3 hours, JIS 1 (1/2) dumbbells were prepared at a cylinder
temperature of 350°C and a mold temperature of 130°C by the use of an
injection molding machine (PS4OE5ASE manufactured by NISSEI
PLASTIC CO., LTD.). Meterage times for 50 continuous shots were
measured to evaluate the stability. The tensile properties and the
evolved gas were measured by the use of the. resultant dumbbell.

In the similar manner, the stability of the meterage time, the
tensile properties and the amount of the evolved gas were measured as
to a liquid crystal polyester resin mixture containing no fluorinated
resin (Comparative Example 1). The resuits are shown in Table 1.

As shbwn in Table 1, the mixture (Examples 1-7) comprising

-the liquid crystal polyester resin composition and the fluorinated resin
in the solid state has a smaller difference of the meterage time among
the shots and a smaller meterage time than the mixture (Comparative
Example 1) comprising no fluorinated resin, is stably plasticized, has
excellent mechanical properties and gives a low amount of gas evolving
from the molded material. |

The mixture (Comparative Example 2) in which the amount of
the fluorinated resin mixed with the liquid crystal polyester resin
composition in the solid state was 0.005 parts by weight had an |
insufficient effect of stable plasticization during the molding process.
The mixture (Comparative Exémple 8) in which 25 parts by weight of
the fluorinated resin was mixed with the liquid- crystal polyester resin

composition in the solid state had the significantly decrease of the
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The same manner as in Example 1 was repeated, except that
the fluorinated resin together with the milled glass fibers was
premixed with the liquid crystal polyester, and the parlicles were
formed from the mixture by the use of the biaxial extruder. The results
are shown in Table 1. The mixture (Comparative Example 4) in which
the fluorinated resin composition was previously incorporated in the
liquid crystal polyester resin at the melted state had a large value of
the meterage time and a large change among the shots to give an
unstable plasticization during the molding process.

omparative Examples |

The same manner as in Example 1 was repeated, except that
barium stearate or calcium stearate was used instead of the
fluorinated resin. The results are shown in Table 1. The mixtures
(Comparative Examples 5, 6 and 8) in which barium stearate or calcium
stearate was mixed with the liquid crystal polyester resin composition
had the good effect of stabilizing the plasticization, but had a very
large amount of gas evolving from the molded material. The mixture
containing 5 parts by weight of barium stearate could not be molded,
‘since it violently evolved a gas in the cylinder of the injection molding
machine. ' '
Example 8 o

The same manner és in Example 1 was repeated, except that
Fluon 169 J (manufactured by ASAH! GLASS COMPANY) Was used instead
of Cefral Lube I. The results are shown in Table 1. As in the mixture
conta.ini-;ig Cefral Lube, the mixture (Example 8) in which Fluon 169 J°
‘was mixed with the liquid crystal polyester resin composition in the
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solid state also had a small change of the meterage time among the
shots and a short meterage time to give the stable plasticization, énd
had excellent mechanical properties and a small amounf of gas evolving
from the molded material.
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colorant and the like in a Henschel m xer, a tunbler or the i ke,

condfict |1mgs;,@mgggbgn poration by an extruder and cu the nelted

resin ext oIe of die V\ntharotatlng bl ade Ve ATt

or a rreth cool ing and solidifying a stand o

froma ho cutting the stand with a rotating

particles. In addl tion, an extruder may -bg@di-rectly connected with a

downstream of a reactor for the polynerized liquid crystal polyester to

give liquid crystal L cl hj i ig r

pol yester resin. com%#qmbsgg;ﬁé%QPﬁY%@? ﬁ? g{éifde 62#8 Q‘@ﬁﬁaﬁ?

pellets, a Cfb&sﬂ?ﬂpﬁxﬁntﬂﬂ%ri Sttty df*plasticizing the liquid crystal
polyester material during the molding process, can be stably molded and

gives a molded material having excellent mechanical properties and

thermal stability. The method for molding the liquid polyester resin
blend of the present invention is useful in a molding process using an
extruder having a screw, such as an injection molding process and an

extrusion process.



to facilitate kil e liquid crystal polyester resi-n conposition
with the fl uorlllmmmaﬂnﬂﬂ"iﬁ’a filler used in the present invention

i ncl udes a fibrous oi aotsl; reinforcing material such_as_a_gla: oer=)
a silica-alumna . fiber, wollastonite, a carbon fiber|
titanate whi sker, a alum num borate whis .and a titani
an inorganic filler such as cal cium carbdhate, dolomte,
and a gl ass '

What is claimed is:
1. A liquid crystal polyester resin blend comprising 100 parts

by weight of a liquid crystal polyester resin composition and 0.01 to 20
'parts by weight of a fluorinated resin which are blended in a solid

state, wherein the liquid 'crystal polyester resin composition comprises

100 parts by weight of a liquid crystal polyester and 0 to 150 parts by

weight of a filler. ' | |

2. The liquid crystal polyester resin blend according to claim

1, wherein the liquid crystal polyester comprises at least 30 % by mole,

- based on the liquid crystal polyester, of a repeating unit of the formula

(Aq):

3. A method for molding a liquid crystal polyester material,
wherein a liquid crystal polyester resin blend according to claim 1 or 2
is used as the liquid crystal polyester material.

4. A liquid crystal polyester resin blend substantially as hereinbefore
described with reference to any one of the examples, excluding the comparative
examples.

5. A method for molding a liquid crystal polyester material, wherein a
liquid crystal polyester resin blend according to claim 4 is used as the liquid crystal
polester material.

\

. This Sheet Has B
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bead, and the conbination thereof can be used. Specific exanples of the
f | ueri nat b Shes Has Re agedt he present invention are
pol ytetraf | ra tetrafl uoroet hyl ene/ hexaf | uo
copol yrer, I | uoroet hyl ene, a tetrafluoro-
et hyl ene/ pertluoroal kyl vinyl ether copolyner, a tetrafl
et hyl ene/ et hyl ene copol ymer, a perfl uoro2kyl group-containing actylate or
met hacryl ate pol ymer or copol ymer. Among them pol ytetrafl uoroethyl ene
(hereinafter referred t RIERY ora 1PPAT hbhs R\ ) nated resin used
in the present inventio i e pery-tr-particul ate .form
so as to facilitate the ABSTRACT

A liquid crystal polyester resin blend containing 100 paris by
weight of a liquid crystal polyester resin composition and 0.01 to 20
parts by weight of a fluorinated resin which are blended in a solid
state, wherein the liquid crystal polyester resin composition contains
100 parts by weight of a liquid crystal polyester and 0 to 150 parts by
weight of a filler can give a stable plasticization during a molding
process such as an injection molding process and an extrusion process,
using an extruder having a screw, can be stab!y- molded and gives a
molded material having the excellent mechanical properties and

excellent thermal resistance.



o-Iyester resin

'mxrng the fluorinated resin with the Iqu|d crystal

conposi ti ﬁﬁsSthTﬁEsBe‘énﬁé &r ably PTF
of snal | erl

Specific e

are Cefral Lube I P anOef rBFPE

CENTRAL GL
. GLASS COVPANY) ; Lubron L-2, L-5 and LDl (rranuf actured :
LTD.); Teflon TLP-10 and TLP-10F-1 (rmanufactured by M TSU™ DUP
FLUOROCHEM CAL) and the like. In the liquid crystal polyester resin blend
accordi ng to pliicization does not sometimes come to an end during a cooling time so that the

molding cannot be completed at a constant cycle and the productivity and quality of
the molded material are often adversely affected.

The reasons why the plasticization time of the liquid crystal polyester is
unstable are unclear. One of the reasons is believed to be- that, since the liquid
crystal polyester has a high dependency of a melt viscosity of the liquid crystal-
polyester itself on the share rate and the temperature, only a particle surface of the
liquid crystal polyester is selectively plasticized so that the cohesion easily occurs.

In order to prevent such phenomenon, Japanese Patent Kokai Publication
No. 125259/1993 discloses the use of a composition in which a higher aliphatic
acid and a metal salt of higher aliphatic acid are mixed with the thermotropic liquid
crystal polymer. Japanese Patent Kokai Publication No. 125258/1993 discloses
that the use of a particle mixture comprising thermotropic liquid crystal polymer
particles and a metal salt of higher aliphatic acid gives a stable plasticization.

However, in every case, the higher aliphatic acid or the metal salt thereof
having a decomposition at a high temperature is used together with the liquid
crystal polymer having the high thermal resistance. When the molded material of
the liquid crystal polymer is obtained, a large amount of gas evolves in a molding
machine so that it is difficult to conduct the stable molding and the thermal stability
of the molded material is decreased, whereby sometimes resulting in the '
insufficiency for an advanced application.

OBJECTS OF THE INVENTION

An object of the present invention is to solve the above problems and to
provide a liquid crystal polyester resin blend which is stably plasticized during a
molding process, which can be stably molded and which gives a molded material
having excellent mechanical properties and thermal stability.

Another bbject of the preseﬁt invention is to provide a method for'molding
a liquid crystal polyester material wherein the above liquid crystal polyester resin
blend is used as the_iiquid crystal polyester material.



p'r esent

I nventi on, the amount of the fluorinated.resinis 0.01 to 20 parts

by weifghlg eerghgsffeg .03 to 10 partg Byovight tREBEENO|parts by

fluorin

t he I|q yester resin co OSItR@pLﬁgEDI’ISI
crystaII mﬂlw IH t he optlonallyL fer= %&zﬁ

arger than 20 part"s3 by wei ght, the -,

nol dability is undesirably deteriorated because of the h t‘?rﬁT'f """ abi—— |

The present inventors intensively studied a solution -of the above problems
and then found that a liquid crystal polyester resin composition comprising a liquid
crystal polyester and an optional filler as the main components is mixed with a

fluorinated resin to give a liquid crystal polyester resin blend achieving the above
objects and that a liquid crystal polyester material can be stably plasticized during
the molding process by the use of said liquid crystal polyester resin blend.

SUMMARY OF THE INVENTION

The present invention relates to a liquid crystal polyester resin blend
comprising 100 parts by weight of a liquid crystal polyester resin composition in
the form of a cylindrical or spherical pellet having an average particle size of 1
mm to 10 mm and 0.01 to 20 parts by weight of a fluorinated resin in the form of
powder having an average particle size of smaller than 20 mm which are blended
in a solid state, wherein the liquid crystal polyester resin composition comprises
100 parts by weight of a liquid crystal polyester and O to 150 parts by weight of a
filler.

In a preferred embodiment of the invention the liquid crystal polyester

resin blend, the liquid crystal polyester may comprise at least 30% by mole, based
on the liquid crystal polyester, of a repeating unit of the formula (A):

-



:V|SCOSTT“——T~“_é blend

If t he anpunt

,f the fluorinated resin is smaller

ihan 0. 01 art N3 the effect T [ abr pI ast i ci zation
during tH ess whi ch nust ggéb*éd“‘ STTT m
I s undesi wﬁ“m ient. As far as t he RIAC the FRLAGEM T%’T‘Ff‘%n
i s not ad ed, at |east one20sual additiVe, exdrﬂJUBL 1%
col orant such as a dye and a pignent; an antioxidant; a [ﬁéﬁerrar ‘strapiiiziing

agent; a UV absorber;

; a an antistatic agent; and a surfact
the liquid crystal

pol yester resin conposition or the Ii

ant nmay be added to
quid crystal

pol yest €¢2LABMSNn bl end according to the present invention.

What is claimed is:

1. A liquid crystal polyester resin blend comprising 100 parts by weight of a liquid

crystal polyester resin composition in the form of a cylindrical or spherical pellet having an

average particle size of 1 mm to 10 mm and 0.01 to 20 parts by weight of a fluorinated resin

in the form of powder having an average particle size of smaller than 20 mm which are

blended in a solid state, wherein the liquid crystal polyester resin composition comprises

100 parts by weight of a liquid crystal polyester and O to 150 parts by

weight of a filler.

2. The liquid crystal polyester resin blend according to claim 1, wherein the liquid

crystal polyester comprises at least 30% by mole, based on the liqpid crystal polyester, of a

repeating unit of the formula (A):

3. A method for molding a liquid crystal polyester material, wherein a liquid crystal

polyester resin blend according to claim 1 or 2 is used as the liquid crystal polyester

material.

4. A liquid crystal polyester resin blend substantially as hereinbefore described with

reference to any one of the examples, excluding the comparative examples.

5. A method for molding a liquid crystal polyester material, wherein a liquid crystal

polyester resin blend according to claim 4 is used as the liquid crystal

polyester material.



é’,-sle amount of a thernoplastic resin, for exanple, a polyanide, a

pol yester, a pol yphenyl enesul fi de, a pol yet herkétone, a polyeations e
pol yphenyl eneet her and a nodified product thereof, a poly IR‘BPQAQEMENT SHEET
pol yet her sul fone and a pol yetherim de a small. amount of ajth [
resin, for exanple, a phenol resin, epoxy resin, a poly ma&?ﬂ\ﬁl@y ------
be added al one or in combination. In addltlon to the fl uorireres—re 5 b
addi tive having an external |ubricating effect such as a higher fatty aci d

and a net ATIFHOF PHENNVENTIONphat i ¢ acid may be added to the liquid
crystal polyester resinh conposition

LIQUID CRYSTAL POLYESTEH RESIN BLEND
FIELD OF THE INVENTION

The present invention relates to a liquid crystal polyester
resin blend in which a liquid crystal polyester material is stably
plasticized during a molding process, which can be stably molded and
which gives a molded material having excellent mechanical properties
and thermal stability. -The present invention also relates to a method
for molding a liquid 'crystal polyester material wherein said liquid
crystal polyester resin blend is used as the liquid ,crystgl polyester
material. | )

RELATED ART

A liquid crystal polyester is generally. referred to as a
thermotropic liquid crystal polymer, since it has a rigid molecule which
has no intertwist duriﬁg a melted state, it forms a polydomain having a
liquid crystal state and it exhibits a behavior that a molecular chain is
remarkably oriented in a flow direction at-a low shear rate. The liquid

crystal polyester has an extremely excellent melt flowability due to
said unique behavior and has the thermal deformation resistance at a
temperature of at least 300°C depending on a structure. The liquid
crystal polyester is used as a molded material such as an electronic
part, an OA (office automation) part, an AV (audiovisual) part, a thermal
resistant tableware and the like.

A method for obtaining the molded material generally uses an
extruder having a screw as in an injection moldiﬁg and an extrusion. In
this case, the liquid crystal polyester often has a problem of non-
stability during a pla_sticiiing process. Namely, the plasticization time

is not constant and stable. In the case of the injection molding, a



The mifing procedure for preparing the liquid crystal pol yie 0 al

is not limited, as far as the liquid crystal polyester regi ﬁES’o’?%p'a‘zr’?fgbeQ?
conprising the liquid crystal polyester and the optional flbl.er_ |s mxed

with the fluorinated resin in the solid state. For exanpl . YA
of the liquid crystal polyester resin c‘c?n“position in the solid
m xed with the powder or particles of thé fluorinated resin by the use of a
Henschel

=
=

m Xlgstlclzatxonrgoes not sometimes come to an end during a coolmg time so that the
molding cannot be completed at.a constant cycle and the productivity and quality of
the molded material are often adversely affected.

The reasons why the plasticization time of the liquid crystal polyester is
unstable are unclear. One of the reasons is believed to be that, since the liquid
crystal polyester has a high dependency of a melt viscosity of the liquid crystal
polyester itself on the share rate and the temperature, only a particle surface of the
liquid crystal polyester is selectively plasticized so that the cohesion easily occurs.

In order to prevent such phenomenon, Japanese Patent Kokai Publication
No. 125259/1993 discloses the use of a composition in which a higher aliphatic
acid and a metal salt of higher‘ aliphatic acid are mixed with the thermotropic liquid
crystal polymer. Japanese Patent Kokai Publication No.-125258/1993 discloses
that the use of a particle mixture comprising thermotropic liquid crystal polymer
particles and a metal salt of higher aliphatic acid gives a stable plasticization.

However; in every' case; the higher aliphatic'acid or the metal salt thereof
crystal polymer having the high thermal resistance. When the molded material of
‘the liquid crystal polymer is obtai,ﬁ_ec_l__, a large amount of gas evolves in a molding
machine so that it is difficult to conduct the stable molding and the thermal stability
of the molded material is decreased, whereby sometimes resulting in the
insufficiency for an advanced application.

An obJect of the present invention is to- solve the above problems and to
provide a liquid crystal polyester resin blend which is stably plasticized during a
molding process, which can be stably molded and Wthh gives a molded material
havmg excellent mechanical propertres and thermal stablhty _
Another object of the present invention isto prov1de a method for molding~ - )
a llq'llld crystal polyester matenal wherem the above; hquld____ crystal polyester resin
blend is used as the hquld crystal polyester matenal "

The present inventors intensively studied a solution of the above problems
and then found that a liquid crystal polyester resin composition comprising a liquid
crystal polyester and an optional filler as the main components is mixed with a-



- ;13 -3 PREFERRED EMBODI MENT OF THE | NVENTI ON The present
illustrated by the follow ng Exanples which do not limt
i nventi on. _ est us? pmyhf _:
Exanpl es are conducted as follows: (1) Mterage property Iéﬂel’ig L é&&z
injection molding An average neterage time for continuou : 3
standard devi ation thereof are calculated. (2) Tensile properties

_ _ REFDACS@BLT SHEET |
The neasurenent of various properties and the '

The present inventors intensively studied a solution of the above problems
and then found that a liquid crystal polyester resin composition comprising a liquid
crystal polyester and an optional filler as the main components is mixed with a

fluorinated resin to give a liquid crystal polyester resin blend achieving the above
objects and that a liquid crystal polyester material can be stably plasticized durmg
the molding process by the use of said liquid crystal polyester resin blend. '

The present invention relates to a liquid crystal polyester resin blend
comprising 100 parts by weight of a liquid crystal polyester resin composition in
the form of a cylindrical or spherical pellet having an average particle size of 1
mm to 10 mm and 0.01 to 20 parts by weight of a fluorinated resin in the form of
powder having an average particle size of smaller than 20 mm which are blended
in a solid state, wherein the liquid crystal polyester resin composition comprises
100 parts by weight of a quUId crystal polyester and 0 to 150 parts by weight of a
filler.

In a preferred embodiment of the invention the liquid crystal polyester
resin blend, the liquid crystal polyester may comprise at least 30% by mole, based
on the liquid crystal polyester, of a repeating unit of the formula (A):"



Ans ASTM No. 4 tensile dunbbell is nolded, and tensile properties are
nmeasured accordi-ng to ASTM D638. (3) Rel ative anmount of | ow boiling point
as evolving fromthe nolded material A JIS 1 (1/2) dunb T ILC] .
8.8 m) is nolded, and the resultant nol'ded material is uf*Ei"’l'ﬁ“hé"éﬁl %ﬁngg%
having a length of 5 nm a width of 5 nmand a thickness \of 0.8 ‘ ul
grams of the chips are precisely wei ght el -and washed wi th Bﬁ@t'i"r'l"e'd"'\'/\'(«’iﬂé;_,—,
The chips are placed in a vacuumdried 25 cc vial and thevial is sealed

wi th a ‘packing of polytetrafluoroethylene. The vial is heat ed_ in a hot air
dryer ‘

- The present invention also provides a method for .molding a
liquid crystal polyester rﬁaterial, wherein the above liquid crystal
polyester resin blend is used as the liquid crystal polyester material.
DETAILED DESCRIPTION OF THE INVENTION

The liquid crystal polyester used in tﬁe present inventioﬁ is a
pollyester referred to as a thermotropic liquid crystal polymer.
Specific examples of the liquid crystal polyester are

(1) a combination of an aromatic dicarboxylic acid, an

aromatic diol and an aromatic hydroxycar_bo._>_<ylic acid;

(2) a combination of different aromatic hydroxybarboxylic

acids; | '

(3) a combination of an aromatic dicafboxylic acid and an-

aromatic diol; and

(4) a product 6f the reaction between an aromatic

hydroxycarboxylic acid and a polyester such as
polyethylene terephthalate
and form an anisotropic melted material melting at a temperature of at
most 400°C. Instead of the aromatic dicarboxylic acid, aromatic diol
and aromatic hydroxycarboxylic acid, an estér-form_ing derivative
thereof may be used. ,
Specific non-limiting exam-ples of the repeating unit of the

liquid crystal polyester are as follows:




adg ustad at [err] for 20 hours so that a gas evolves fromthe pplded——
material. The vial is nounted in a head space gas chronatp’%ﬁ'@’ug/;‘(ﬂm{ JHEET
15A/ HS- 3A) nmanuf actured by SH MADZU CORPORATION, and a ¢

colum having a length of 15 mand filled with a filler
(manufactured by J & W SCI ENTI FIC) while keeping the vial
colum tenperature is increased from[erg} at a rate of [err]

simul taneously with the injection, and a total anount.of the gas is

FIEE I S S, D S o 1 AR gt

carboxylic acid:

...............
...................




-g;4 - %A relative anount of the gas is indicated by a value of a total
The rel ative anobunt of gas evolving fro

of various gases.
mat eri al
pl aced in the vial,

anal ysi's reveal ed that the gas

is conpared by the use of said val ue.
nanely for the enpty vial

The | arger the neasured val ue is,
poi nt gas evolving fromthe nol ded naterg al

ar ea
Wien the san%l%;4?£§ T SHEET q
the measur gd_vapug Mgy DO .
the |arger the amount of PHE: Iom#%oﬁQQ‘ h

I's A gas chromatography nass

Repeating units derived from the aromatic dicarboxylic acid:

l

—t—C C—t— ~v=me=- (B4)
1l C> T ?
L o o o
——cC c—f— ------ (B2)
0 i
L ©

i<~

. L{j_o_cm on—
—@—" _+

il 1l
o ' o

O c—}— (X: halogen, alkyl,
g—Q—g ] aryl) _.

~>



ugil the retention time of 25 minutes includes an aromatic hydr ocar bon,
al i phatic hydrocarbon, acetic acid, a phenol anal ogue and ihe.-ike 4=
Flow tenperature A tenperature at which the sanple resilh showas EW‘M
viscosity of 48,000 poises when it is nelted by heatingljat a gti ng rate
of 4 [err] and extruded froma nozzle of 1 mmin internglpgsdianet.er...and-

mmin length under a | oad of 100 kg/cm Exanples 1-7 and {Compar
Exanpl es 1-3

an.

p——2Z1

o TS
A

Repeating units derived from the aromatic diol:

—0 | O o—— (X: halogen, alkyl,
A aryl) .

(X: H, halogen,
alkyl)

>




Adiquitd crystal polyester havi ng t he above repeating units [err] wherein a
nolar ratio of [err] is 60:15:5:20 and having a flow t
was mxed with a mlled glass fiber (EFH 75-01 nanufac Lﬁﬁﬂ#ﬁﬁﬁ

GLASS CO., LTD.) in an ratio shown in Table 1 in a Henlchel nxkMAYTASS]
m xture was converted into particles by the use of a bi|aRat@f--extruder:
(PCM 30 manufactured by | KEGAI CORPORATBGN) at a cylinder—tenperature of

[err] to give a liquid crystal polyester resin conposition. The resultant
liquid crystal polyester resin conposition was cylinder particles having an
aver.age dianeter of 2 nmand an average |ength of

fe@--@-+

-__@+

L.

e . l »
 GHy
CH3
‘) [ .

-

RO




: —

2.5 mm* The resultant liquid crystal polyester resin c TOTWAS. ce -
15 - mxed with PTFE powder (Cefral Lube |I nmanufacture W@W‘@%ﬁ%
CO, LTD.) in aratio shown in Table 1 at a room tenpefjature ﬁyltt o
a tumbler to give a liquid crystal polyester resin bl efldPataf+-erthe I gy i

crystal polyester resin blend was dried at
-9 -

In view of the balance of a thermal resistance, mechanical
properties and a processability', a particularly preferred liquid crystal
polyester is a liquid crystal polyester containing at least 30 % by mole,
based on the liquid crystal polyester, of the repeating unit of the

formula (A4).

The following combinations (a)-(f) of the repeating units are

preferable: . _
(a): (Aq), (By) ora combinatioh of (B4) and (B,), and (C4);
(b): (Ay) and (Ag); |
(c): in the combination (a), a part of (Aq) is replaced"‘"with (As);
(d): in the combinatioh (a), a part of (B4) is replaces with (Bg);
(e): in the combiﬁation (@), a part of (C4) is replaced with (Cg);
(f): the repeating units (B4) and (C4) are added to the combination

(b).

The liquid crystal polyesters having the basic structure

PR

H

H !
S

combinations (a) and (b) are described in, for example, Japanese Patent
Kokoku Publication Nos. 47870/1972 and 3888/1988, respectively.

In the present invention,. the filler is optionally added to the
liquid crystal polyester. When the filler is added, an amount of the
added filler is at most 150 parts by weight, preferably 20 to 100 parts
byl weight per 100 parts by weight of the liquid crystal polyester. If
the amount of the added filler is IarQer than 150 parts by weight, the
composition has a high melt viscosity to give the decreases of
granulating ability and moldability, so that the effect of stabilizing the
plasticization during the molding process is decreased even if the
fluorinated resin is added to the liquid crystal polyester resin

composition in a solid state.



[err] flor 3 hours, JIS 1 (1/2) dunbbells were prepared at Trger
tenperature of [err] and a nold tenperature of [err] by t eREERAGFMENT SHEET
i nj ection nol di ng machi ne (PSA0E5ASE nmanufactured by N SSHI _PLASAIGAYA97

LTD.). Meterage tinmes for 50 continuous shots were neasur dP#8 “evatuatre-tie

stability. The tensile properties and the evol ved gas were neasured by tThe
use of the resultant dunmbbell. In the.sygilar manner, the stability of the
neterage tine, the tensile properties and the anmount of the evol ved gas

' Uori nat ed reet n ToBnbanil irystelapphiestyr rasin redmpediion Esadiih theunre
= present invention is generally in a particulate form such as a pellet or a
chip form. The preferable form of liquid crystal polyester resin
composition is a cylinder or sphere having an average particle size of 1
mm to 10 mm. When the average particle size is smaller than 1 mm,
the resultant product has a bad surface, since a gas is easily caught in
the product when the resin is plasticized by a screw during the molding
process. When the average particle size is larger than 10 mm, the
plasticization during the molding process is difficult and a rotation
torque of screw ‘increases. _
A procedure for obtaining the particle 6r chip of the liquid
crystal polyester resin composition is not limited. Generally, it is a
method comprising mixing the liquid crystal polyester with the filler,
" optionally a mold release modifier, a thermally stabilizing agent, a
colorant -and the like in a Henschel mixer, a tumbler or the like,
.conducting the melt incorporation by an extruder, and cutting the

melted resin extruded from a hole of die with a rotating blade to give

PN
' :
~—’

particles; or a method comprising cooling and solidifying a stand of
resin extruded from a hole of die and cutting the stand with a rotating
blade to give particles. In addition, an éxtruder may be directly
connected with a downstream of a-reactor for the polymerized liquid
crystal polyester to give liquid crystal polyester particles or chips.

The liquid crystal polyester resin composition is preferably a
particulate shape such as pellets, a chip shape or a powdery shape so as
to facilitate the mixing of the liquid crystal polyester resin
composition with the fluorinated resin.

The filler used in the present invention includes a fibrous or

acicular reinforcing material such as a glass fiber, a silica-alumina



As.shown in Table 1, the mxture (Exanples 1-7) conprising the li
crystal polyester resin conposition and the fluorinate
state has a smaller difference of the neterage tinme am
smal l er nmeterage tinme than the m xture (Conparative Ex
no fluorinated resin, is stably plasticized, has excelq
properties and gives a | ow ambunt of gasf evol ving fromTthe nol ded material .
The mi xture (Conparative Exanple 2) in which the anount of the fluorinated

resin mxe th h I d
solid st )a(tt ‘?\;M!/'asw@ S I UI Sﬁﬁliagal ﬁqu,ﬁégggﬁ&;{sesslb{-}, g(qula?' R Pn?sk'enr tge

aluminum borate whlsker and a titanium oxide whisker; an inorganic

filler such as calcium carbonate, dolomite, talc, mica, clay and a glass
bead, and the combination thereof can be used.

Specific examples of the fluorinated resin used in the present
invention are polytetrafluoroethylene, a tetrafluoroethylene/heiafluoro-
propylene copolymer, polytrichlorofluoroethylene, a tetrafluoro-
ethylene/perfluoroalkyl vinyl ether c'opolymer, a tetrafluoro-
ethylene/ethylene copolymer, a perfluoroalkyl group-containing
acrylate or methacrylate polymer or copolymer.' Among tbem,
polytetrafluoroethylene (hereinafter referred to as PTFE) is preferable.

The fluorinated resin used in the present invention is
preferably in- the powdery or particulate form so as to facilitate the

mixing the fluorinated resin with the quui'd crystal polyester resin

composition.

PTFE is preferably PTFE powder having an average particle size

) of smaller than 20 pm. Specific examples of commercially available

PTFE are Cefral Lube I, Cefral Lube IP and Cefral Lube F (manufactured
by CENTRAL GLASS CO., LTD.); Fluon 1-69J, L170 and L171 (manufactured
by ASAHI GLASS COMPANY); Lubron L-2, L-5 and LD-1 (manufactured by
DAIKIN INDUSTRIES LTD.); Teflon TLP-10 and TLP-10F-1 (manufactured
by MITSUI DUPONT FLUOROCHEMICAL) and the like.

In the liquid crystal polyester resin blend according to the
present invention, the amount of the fluorinated resin is 0.01 to 20
parts by weight, preferably 0.03 to 10 parts by weight per 100 parts by
wéight of the quuicl~ crystal polyester resin composition comprising the
liquid crystal polyester and the optionally present filler. [f the amount

of the fluorinated resin is larger than 20 parts by weight, the



i nsuf fi*ci ent effect of stable plasticization during the nol di ng_process.

The m xture (Conparative Exanple 3) in which 25 parts §

fluorinated resin was mxed with the liquid crystal pol y%g?'é?u ﬁﬂﬂ%&?
conposition in the solid state had the significantly dgcrea of the -
16 - tensile properties. Conparative Exanple 4 | FOE e 0
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moldability is undesirably deteriorated becéUse of the high melt
viscosity of fhe blend. If the amount of the fluorinated resin is smaller
than 0.01 parts by weight, the effect of stabilizing the plasticization
during the molding process which must be achieved by the present
invention is undesirably insufficient. _ .

As far as the object of the present invention is not adv.ersely
affected, at least one usual additive, for example, a colorant such as a
dye and a pigment; an antioxidant; a thermal stabilizing agent; a UV
absorber; an antistatic agent; and a surfactant may be added to the
liquid crystal polyester resin composition or the liquid .,grystal
polyester resin blend according to the present invention. )

A small amount of a thermoplastic resin, for example, a
polyamide, a polyester, a polyphenylenesulfide, a polyetherketone, a
polycarbonate, a polyphenyleneether and a modified product thereof, a
polysulfone, a polyethersulfone and a polyetherimide; a small amount of
a thermosetting resin, for example, a phenol resin, an epoxy resin, a

) polyimide resin may be added alone or in combination. |

In addition to the fluorinated resin, an additive havmg an
external lubricating effect such as a higher fatty acid and a metal salt
of higher aliphatic acid may be added to the liquid cfystal polyester'
resin composition.

The mixing procedure for preparing the liquid crystal polyester
resin blend is not limited, as far as the liquid crystal polyester resin
composition comprising the liquid crystal polyester and the optional
filler is mixed with the fluorinated resin in the solid state. -For
example, the particles of the liquid crystal polyester resin composition
in the solid state are mixed with the powder or particles of the

fluorinated resin by the use of a Henschel mixer or tumbler.



The saffe manner as in Exanpl e 1 was repeated, except that i Let
resin together with the mlled glass fibers was prem xed ﬂﬁpz_t%c@# HUPIEST
crystal polyester, and the particles were forned fromthe m t1?g!7

use of the biaxial extruder. The results are shown in Tab P M ure:

(Conparative Exanple 4) in which the fluorinated resin corrp05|t|on was
previously incorporated in the |iquid.cfystal polyester resin at the nelted
state had a |arge value of the nmeterage tinme and a | arge change anong the

?:?)Sr:);r ;?i S_één EE Hgsﬁ 521 BD?I{A%&EﬁEIIIEmVEﬁH&% the nol di ng process.

The present invention ‘will be illustrated by the following

¥

Examples which do not limit the present invention. The measurement of
various properties and the test used in the Examples are conducted as
follows: _

(1) "Meterage property during the injection molding

An average meterage time for continuous 50 shots and a
standard deviation thereof are calculated. '

(2) Tensile properties

An ASTM No. 4 tensile dumbbell is molded, and tensile
properties are measured according to ASTM D638.

(8) Relative amount of low-boiling point gas evolving from the
molded material -

A JIS 1 (1/2) dumbbell (thickness: 0.8 mm) is molded, and the
resultant molded material is cut into chips having a length of 5 mm, a
width of 5§ mm and a-‘ thickness of 0.8 mm. Four grams of the chips are
.) precisely weighted and washed with distilled water. The chips are

placed in a vacuum-dried 25 cc vial and the vial is sealed with a
packing bf polytetraﬂuorbethylene. The vial is heated in a hot air dryer
adjusted at 120°C for 20 hours so that a gas evolves from the molded
material. The vial is mounted in a head space gas chromatography (GC-
15A/HS-3A) manufactured by SHIMADZU CORPORATION, and a gas is
.injected in a column having a length of 15 m and filled with a filler DB-
WAX (manufactured by J & W SCIENTIFIC) while keeping the vial at
120°C. A column temperature is increased from 80°C at a rate of
2°C/min simultaneously with the injection, and a total amount of the
gas is detected by a detector until a retention time of 25 minutes. The

detector is FID type one, and a carrier gas is helium.



The s?r'rg manner as in Exanple 1 was repeated, except that bari _
or calcium stearate was used instead of the fluorinatedyr S

are shown in Table 1. The m xtures (Conparative Exanple ‘%,%g‘rétrg%%ﬁ T
whi ch barium stearate or calciumstearate was m xed wt 6h§ gll,]LMng dﬂS‘(st.
pol yester resin conposition had the good effect of stabi:_I_J_
plasticization, but had a very large amnt of gas evol ving fromthe nol ded
material. The m xture containing 5 parts by wei ght of barium stearate could
not be nolded, since it violently evolved a a,s [ n tgebcyl i nder- o; QOtaI

i nj ection nol di ng Arei@lative amount of the gas i€ ndicate y a value 0
area of various gases. The relative amount of gas evolving from the

molded material is compared by the use of said value. When the sample
is not placed in the vial, namely for the empty vial, the measured value
is 3,000. The larger the measured value is, the larger the amount of the
low-boiling point gas evolving from the molded material is.

A gas chromatography mass analysis revealed that,\the gas
until the retention time of 25 minutes ihcludes an aromatic
hydrocarbon, an aliphatic hydrocarbon, acetic ‘acid, a phenol analogue
and the like.

(4) Flow temperature

A temperaiure at which the sample resin shows a melt
viscosity of 48,000 poises when it is melted by heating at a heating

rate of 4 °C/min and'extrudéd from a nozzle of 1 mm in int&nal

diameter and 10 mm in length under a load of 100 kg/cm2.

Examples 1-7 énd Comparative Examples 1-3 }
) A liquid crystal polyester having the above repeating units

(A1), (B1), (B2) and (C1) wherein a molar ratio of (A1):(B1):(B2):(C1) is
60:15:5:20 and having a flow temperéture of 323°C was mixed with a
milled glass fibér (EFH 75-01 manufactured by CENTRAL GLASS CO.,
LTD.) in an ratioc shown in Table 1 in a Henschel mixer. The mixture was
converted into particles by the use of a biaxial extruder (PCM-30
manufactured by IKEGAI CORPORATION) at a cylinder temperature of
340°C to give a liquid crystal polyester resin composition. The
resultant liquid crystal polyester resin composition was cylinder
particles having an average diameter of 2 mm and an average length of
2.5 mm.

The resultant liquid crystal polyester resin composition was



E>'<.arrp.l ¢ 8 The sane manner as in Exanple 1 was repeated except t hat Fl uon
169 J (manufactured by ASAH G.LASS COVPANY) was used i K,ﬁjrdl £

1. The results are shown in Table 1. As in the m xture conta CHTFE]
Lube, the mixture (Exanple 8) in which Fluon 169 J was

liquid crystal polyester resin conposition in the S 'f&e.%"\gr'mr@%a a
smal | change of the neterage tine anongig he

mixed with PTFE pdwder (Cefral Lube | manufactured by CENTRAL GLASS
CO., LTD.) in a ratio shown in Table 1 at a roofn temperature by the use
of a tumbler to give a liquid crystal polyester resin blend.

After the liquid crystal polyester resin blend was dried at
120°C for 3 hours, JIS 1 (1/2) dumbbells were prepared at a cyliqder
temperature of 350°C and a mold temperature of 130°C by the use of an
injection molding machine (PS40ESASE manufactured by NISSEI
PLASTIC CO., LTD.). Meterage times for 50 continuous shots were
measured to evaluate the stability. The tensile properties and the
evolved gas were measured by the use of the resultant dumbbell.

In the similar manner, the stability of the meterage time, the
tensile properties and the amount of the evolved gas were measured as
to a liquid crystal polyester resini-mixture -containing no fluorinated
resin (Comparative Exémple 1). The results are shown in Table 1.

As shown in Table 1, the mixture (Examples 1-7) comprising
the liquid crystal polyester resin composition and the fluorinated resin

) in the solid state has a smaller difference of the meterage time among
the shots and a smaller meterage time than the mixture (Comparative
_ Example 1) comprising no fluorjnated resin, is stably plasticized, has
excellent mechanical properties and gives a low amount of gas evolving
from the molded material..

The mixture (Comparative Example 2) in which the amount of
the fluorinated resin mixed with the liquid crystal polyester resin
composition in the solid state was 0.005 parts by weight had an
insufficient effect of stable plasticization during the molding process.
The mixture (Comparative Example 3) in Which 25 parts by weight of
the fluorinated reéin was mixed with the liquid crystal polyester resin

composition in the solid state had the significantly decrease of the



shots and a short nmeterage time to give the stable plastigzattes—and-—had—)
excel | ent nechani cal properties and a snall anount of gas embu'@g&&tﬁw[ﬁﬁm
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tensile properties.
Comparative Example 4
The same manner as in Example 1 was repeated, except that
the fluorinated resin together with the milled glass fibers was
premixed with the liquid crystal polyester,-' and the particles were
formed from the mixture by the use of the biaxial extruder. Thé results
are shown in Table 1. The mixture (Comparative Example 4) in which
the fluorinated resin composition was previously incorporated in the
liquid crystal polyester resin at the melted state had a large value of
the meterage time and a large change 'among_the shots to__\give an
unstable plasticization during the molding process.
Comparative Examples 5-8
The same -manner as in Example 1 was repeated, except that
barium stearate or calcium stearate was used instead of the
- fluorinated resin. The results are shown in Table 1. The mixtures
(Comparative Examples 5, 6 and 8) in which barium stearate or calcium
) stearate was mixed with the liquid crystal polyester resin composition
had the good effect of stabilizing the plasticization, but had a very
large amount of gas evolving from the molded material. The mixture
containing 5 parts by weight of barium stearate could not be molded,
since it violently evolved a gas in the cylinder of the injection molding
machine. |
Example 8
The same manner és in Example 1 was repeated, except that
Fluon 169 J (manufactured by ASAHI GLASS COMPANY) was used instead
of Cefral Lube I. The results are shown in Table 1. As in the mixture
containing Cefral Lube, the mixture (Example 8) in which Fluon 169 J

was mixed with the liquid crystal polyester resin composition in the



- 19 - *The liquid crystal polyester resin blend according to_the_present
invention has a stability of plasticizing the liquid crys QB&%%%E@TSHEET
material ‘during the nolding process, can be stably nol ded an%

nmol ded material having excellent mechanical properties an ﬂaﬁMISQJ

stability. The method for nmolding the liquid polyester regi
present invention is useful in a noldi-n§7pfocess using an ext ruder havi ng a

screw, such as an injection nolding process and an extrusion process.
solid state also had a small change of the meterage time among the

.ﬂ

shots and a short meterage time to give the stable plasticization, and
. had excellent mechanical properties and a small amount of gas evolving

from the molded material.
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10Q pafts by weight of a liquid crystal polyester and O to 150 parts by
weight of a filler. 2. The liquid crystal polyester resi R -
to claim1, wherein the liquid crystal polyester conpris sREPLAGEMENBOHERY
nmol e, based on the liquid crystal polyester, of a repeat i_;n{g ,uniz (pfa@{yhig

formula [err]; [err] 3. A nethod for nolding a liquid cr S%P:-pot-yé— fohdl..
material, wherein a liquid-crystal polygegter resin blend acc i
1 or 2is used as the liquid crystal polyester material. 4. Aliquid

crystal polyester fesin blend substantially as rei,nbef ore descrjbed wth
reference to-any ot@eogq‘t”lqg GEY 3 IE@&Q.SS%W Jﬁﬁﬂbr}ﬁﬁﬁdcéﬁﬁgf‘ﬁf‘gvzoe | es.
present invention has a stability of plasticizing the liquid crystal

polyeéter material during the molding process, can be stably molded and
gives a molded material having excellent mechanical properties and
thermal stability. The method for molding the liquid polyester r_esin
blend of the present 'inventidn' is useful in a molding process using an
extruder having a screw, such as an injection molding process and an

extrusion process.

N
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5. A rrethed—f—er%&ﬁﬂrﬁg%qwd crystal polyester material, wherein a

I|qU| dcry sin blend according to clai m4r¢s used as_the
Rkt [ ik

CLAIMS

What is claimed is:

1. A liquid crystal polyester resin blend comprising 100 parts by weight of a liquid
crystal polyester resin composition in the form of a cylindrical of spherical pellet having an
average particle size of 1 mm to 10 mm and 0.01 to 20 parts by weight of a fluorinated resin
in the form of powder having an average particle size of smaller than 20 mm which are
blended in a solid state, wherein the liquid crystal polyester resin composition comprises
100 parts by weight of a liquid crystal polyester and O to 150 parts by weight of a filler.

2. The liquid crystal polyester resin blend according to claim 1, wiiérein the liquid
crystal polyester comprises at least 30% by mole, based on the liquid crystal polyester, of a
repeating unit of the formula (A,): '

3. A method for molding a liquid crystal polyester material, wherein a liquid crystal
polyester resin blend according to claim 1 or 2 is used as the liquid crystal polyester
material. _

4. A liquid crystal polyester resin blend substantially as hereinbefore described with
reference to any one of the examples, excluding the comparative examples.

5. A method for molding a liquid crystal polyester material, wherein a liquid crystal

polyester resin blead according to claim 4 is used as the liquid crystal polyester material.
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A liquid crystal polyester resin blend containing 10U barts by
weight of a liquid crystal polyester resin composition and 0.01 to 20
parts by weight of a fluorinated resin which are blended in a solid
state, wherein the liquid crystal polyester resin composition dontains
100 parts by weight of a quu'id crystal polyester and 0 to 150 parts by
weight of a filler can give a stable plasticization during a molding
process such as” an injection molding process and an extrusion process,
using an extruder having a screw, can be stably molded and gives a
molded material having the excellent mechanical propertie"s and

excellent thermal resistance.



