1 MELT EXTRUSI ON.PROCESSI NG METHOD OF THERMOPLASTI C RESI N CKGROUND
OF THE INVENTION Field of the Invention The present |nvent|dﬂ 376 -3
retates to a nelt extrusion processing nethod of a thernoplastic rpg nLOFY E
haV|ng a high flow tenperature. Accorqlng to the present invention, éeven
when extrusion processing is conduct ed conti nuously for relatlvely | ong
period of time, there is obtained an extruded article which has not been
degraded in an extruder and contains small anount of discolored and
degraded materi al s. Description of the Related Art Ther nopl astic
engi neer i ngMBLESEXTBUSIONWPBOCRSEING METHODcOFr TEERMOPLASEES RESIV ectronic
parts, OA and AV parts, autonobile parts and the like in virtue of their
excel l ent heat resistance and mechani cal properti es. These articles
are produced fromraw material pellets by various nolding nethods, and it
i's general BACKGRAQUND OExTHESINWENTDONSssi ng using a nelt kneading type
extruder in :
Field of the Invention

The present invention relates to a melt extrusion
processing method of a thermoplastic resin having a high flow
temperature. According to the present invention, even when _
extrusion proceésing is conducted continuously for
relatively long period of time, there is obtained an extruded
article which has not been degraded in an extruder and

contains small amount of discolored and degraded materials.

Description of the Related Art

Thermoplastic engineering plastics are widely used in
electric appliances and electronic parts, OA and AV parts,
automobile parts and_the like in virtue of their excellent
heat resistance and mechanical properties.

These articles are produced from raw material pellets
by various molding methods, and it is general to conduct
extrusion-processing using a melt kneading type extruder in
production of the above-described raw material pellets and
in article production from these pellets. Since the
thermoplastic resin is exposed to high,temperature in an
extruder, a part of the resin sometimes remains in the -

extruder and is degraded with a lapse of extrusion processing



producti on of the abave-described raw material pellets and in article
production fromthese pellets. Since the thernoplastic resin is exposed to
hi gh ;tenperature in an extruder, a part of the resin sonmetimes remains in
t he  extruder and is degraded with a |apse of extrusion processi ng
2 , time and the resin remained and degraded in the extruder is sonetines
contained in an extruded article resulting as a discolored and degraded
material to cause di sadvant ages. SUMVARY OF THE | NVENTI ON The
obj ect of the present invention is to provide a melt extrusion processing
met hod of atimer apdl theixesininemaingd apd| degradedabn\thelextriuder psobl ens,
that is causing little resin degradation in an extruder and providing an
ext ruded aﬁpmeﬁém@§npam¢ﬁnge§nanlaaneunrudﬁddax&ab&EeaeandtdegraSed
materials even when the processing'is conducted for a relatively long
tinme. diiseogogedhand) degradedh mat eniadn tios cdapsst ddisedviantagless t he
above problens, and as a result, have found that the
SUMMARY OF THE INVENTION
The object of the present invention is to provide a melt
extrusion processing method of a thermoplastic resin which
solves the above-described problems, that is causing little
resin degradation in an extruder and providing an extruded
article containing small amount of discolored and degraded
materials even when the processing is conducted for a
relatively long time.
The present inventors have intensively studied to solve
the above problems, and as a result, have found that the
. extrusion processing of a thermoplastic resin having a -
specific flow temperature. Using a melt kneading type
extruder with a vent port at a specific place of the melt
kneading type extruder which is continuously sucking from
the vent port at a specific reduced pressure can solve the
above-mentioned problems, and completed the present
invention.
Namely, the present inventions are as follows.

(1) A melt extrusion processing method of a

thermoplastic resin, wherein a thermoplastic resin having

a flow temperature as defined below of 200 °C or higher is



extrusion processing of a thernoplastic resin having a specific flow
tenperature. Using a nelt kneading type extruder with a vent port at a
specific place of the nelt kneading type extruder which is continuously
sucking from the vent port at a speci&éc reduced pressure can sol ve the
above-nenti oned probl ens, and conpl eted the present invention.

Nanely, the present inventions are as foll ows. (1) Anelt extrusion
processi ng nethod of a thernoplastic resin, wherein a thernoplastic resin
having a flow tenperature as defined bel ow of 200 [err]C or higher is

3 subj ecsaBjeotedittaiextpupioneproogssingmsimeatmedickdead ingpeypext r uder
I n which a vent port is provided at a down stream position by length L

fromthe noektupder shrwinielwd tvelit @ort! ie pebividedadtng dowe stteamler
screw where L/Dis from4 to 18 (wherein, D indicates screw di aneter where

D and L arepoklitibfi bpnkerfth €, Fridm thel mbsQOﬁpﬁauosaf;amUpdsrﬂgoﬁ refn t he

said vent port -at a reduced pressure of |ower than 660 :
the melt kneading type extruder screw where L/D is from 4
to 18 (wherein, D indicates screw diameter where D and L are
in the same scale unit), with continuously sucking from the
said vent port at a redﬁced.pressure of lower than 660 mmHg:

the flow temperature: temperature at which melt

viscosity is 48000 poise when a héat-molten material is
extruded from a nozzle at a temperature rising rate of 4°C
/minute undei‘ a load of 100 kg/cm® using a capillary rheometer
which compriées a nozzle having an inner diameter of 1 mm
and a length of 10 mm.

(2) The melt extrusion processing method of a
thermoplastic resin according to (1), wherein the flow -
temperature of the thermoplastic resin is 250°C or higher.

(3) The melt extrusion processing method of a
thermoplastic resin according to (1) or (2), wherein the
thermoplastic resin is a liquid crystal polyester.

(4) The meit extrusion processing method of a
thermoplastic resin according to (1) or (2), wherein the
thermoplastic resin is a liquid crystal polyester contain_ing
a repeating structural unit represented by the following
formula A, in an amount of at least 30% by mol based on the

total amount.



the flow tenperature; tenperature at which nelt viscosity is 48000 poise
when a heat-nolten material is extruded froma nozzle at a tenperature
ri-sing rate of 4[err]C /minute under a |load of 100 kg/cnierr] using a
capillary rheoneter which conprises a nozzle having an inner dianmeter of 1

mm and a length of 10 mm (2) THe nelt extrusion processi ng met hod
ofa thernoplastic resin according to (1), wherein the flow tenperature
of the thernoplastic resin is 250[err]C or higher. (3) The nelt

extrusion processing nethod of a thernoplastic resin according to (1) or
(2), wherein the thernoplastic resinis a liquid crystal. pol yester.

(4) The nelt gxtru rocesping nethod of a thernoplastic resin
according t M t he--t héMa)pl astic resin is a liquid
crystal polyegqter c g Ja repeating structural unit represented by
the followwng formula Alerr] in an amount of at |east 30% by nol based on
the total anount. 4 Jerr]

(5) An ari:icle obtained by the melt extrusion processing

method according to (1), (2), (3) or (4).

DE'I'AIi-ED DESCRIPTION OF THE INVENTION

The thermoplastic resin used in ﬁhe present invention
having a flow temperature of 200°C or higher is not
particularly limited, and for example, a polyamide,
polycarbonate, polyphenylene sulfide, polyetherimide,
polysulfone, polyether sulfone, polyether ketones,
polyether nitrile and liquid crystal polyester can be
exemélified. In particular, the liquid crystal polyester
tends to remain in an extruder, since it is a resin of which
melt viscosity has high temperature dependency and high shear
rate dependency, and the effect of the present invention is
realized much effectively.

The liquid crystal polyester used in the present
invention is a polyester called thermotropic liquid crystal
polymer, and examples thereof include;

(1) a polyester of a combination of an aromatic dicarboxylic
acid, aromatic diol and ardmatic hydroxycarboxylic écid,
(2) a polyester of a combination of different kinds of

aromatic hydroxycarboxylic acids,



(5) An article obtained by the melt extrusion processing mnethod according
to (1), (2), (3) or (4). DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
t herpopl astic resin used in the present invention having a flow
tenmperature of 200[err]C or higher is t particularly limted, and for
exanpl e, a polyanide, polycarbonate, gglyphenylene sul fide,
pol yet herim de, pol ysul fone, polyether sulfone, polyether ketones,
pol yether nitrile and liquid crystal polyester can be exenplified. In
particular, the liquid crystal polyester tends to remain in an extruder, -
since it is(3d)repoilyestelri cfi a combinatdoniof amarbmghiceaehjmaxhaxylic
dependency and hi gh shear rate dependency, and the effect of the present
i nvention iacideahdzadomatiicediel}i vely. The liquid crystal polyester
used in the present invention is a polyester called thernmotropic liquid
crystal pol4yea, pabgeskarpobtaihedecby reatting afilaremptligester of a
conbi nation of an aromatic dicarboxylic acid, aromatic diol and aromatic
hydr oxycar bhgdtogyearboxyl2¢ atibwytht£poldifesteeiidinasqpofethIenent
ki nds of aromatic hydroxycarboxylic acids,

terephthalate, and the like. And, each of them forms an

anisotropic molten material at a temperature of not higher
than 400 °C. In place of these aromatic dicarﬁoxylic acid,
aromatic diol and aromatic hydroxycarboxylic acid,
ester-forming derivatives thereof are also sometimes used.
Examples of the repeating structural unit of the
above-described liquid crystal polyester include, but not
limited to, the following units.
Repeating structural units derived from aromatic

hydroxycarboxylic acids:



5 (3) a polyester. of a conbination of an aromatic dicarboxylic acid and
aromatic diol, (4) a polyester obtained by reacting an aronmatic
‘hydroxycarboxylic acid with a polyester such as polyethyl ene

terephthal ate, and the |like. And, each_of themfornms an anisotropic nolten
material at a tenperature of not higher than 400 O[err]C. In place of
these aromatic dicarboxylic acid, aromatic diol and aromatic

hydr oxycar boxylic acid, ester-form ng derivatives thereof are also

soneti mes used. Exanpl es of the repeating structural unit of the
above-descri begd Ii-uqc cryptal polyester include, but not limted to, the
foll ow ng uni @-- c st ruct,,ur,,agAﬂni ts derived fromaromatic

hydr oxycar boxyl'| c( “'s: It [err] (A1)

(0]

_-O;Q—ﬁ ( X1: halogen, alkyl )
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(X1: hal ogen, alkyl) [err] (A2) 7
Repeating structural units derived fromaromatic di carboxylic acids:
[err], (B1) [err] (B2) ( X2:
hal ogen, al kyl, aryl) [err] 7

Repeating structural units derived from aromatic

dicarboxylic acids:
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[err] (B3) [err] [err] 8 Repeati ng

structural units derived fromaromatic diols: [err]

(c). [err] (C2) [err] [err]

(X2: " hal ogen, al kyl, aryl) [err% ( X3: H, hal ogen
aIkyI) [err] '

Repeating structural units derived from aromatic diols:

_:_ooJr i (C2)

—---—o-l/g>:|704]> woen (C3)
i
—‘0‘@0“ (Xa: halogen, alky, aryl)

- <é£§§§::>—~ %}- ( X3 : H, halogen, alkyl )

-O+O—F




9 [err] [err] [err] _ [err] [err] [err] [Jerr] [err]

A liquid crystal polyester which is particularly preferable in view of a
bal ance between heat resistance, nechanical properties and processability
i s one which conprises the repeating sbructural unit represented by (Al)

4-O~Or+
i @ Ot
-O-LO~ +,
%o@soz@o_:_
~-O~Ort

A liquid crystal polyester which is particularly
preferable in view of a balénce between heat resistance,
mechanical properties and processability is one which

comprises the repeating structural unit represented by (A,;)



10 i n an anmount of at |east 30% by nol. Concretely, liquid crystal
pol yesters containing repeating structural units in conbination
represented by the following formulae (a) to (f) are preferable.

(a): (A1), (Bl) or a mxture of (Bl) an§i (B2), (C1). (b):(A), (A2). (c)
:'Cpnbi nation (a) wherein a part of (Al}Vis replaced by (A2). (d)

: Conbi nation (a) wherein a part of (Bl) is replaced by (B3). (e)

: Conmbi nation (a) wherein a part of (O) is replaced by (C3).

'(f) Conbi nation (b) to which structural units (Bl) and (d) are further

added. inThe &ingunt ofyatalefstyssseby f8YL.Ng the basic structures (a)
and (b) are described respectively in JP-~ B-47-47870 and JP-B- 63- 3888.

In the present lcbﬁ&&bﬁély? Llighea éﬁ?s€81096l98§£é¥s adfledih9nkhe
thernopl astic resin. Exanples of the Tiller™ include fibrous or needle form

rei nfor ci ngrepeatiagSsttitdtudsl Ghaes i Bembifhbtioa ﬁé;%é&ntécb% the

wol astnite, carbon “fiber, potassiumtitanate whi sker, alum num borate
whi sker, tEbimbHEhQXEGQmﬁ@hék?é)aﬂé &?s hr&e réf@fgﬁﬂéc fillers such as

pot assi um car bonate, dolomte, gl ass bead and the like;
and these cqa)hkeaysedis)one Qfmhﬂture of (Bl) and (B)), (Cy).

(b):(A;), (B;).

(c):Combination (a) wherein a part of (A,) is replaced by (4,).

(d) :Combination (a) wherein a part of (B,) is replaced by (B,).

(e) :Combination (a) wherein a part of (C,) is replaced by (C,).

(f):Combination (b) to which structural units (B,) and (C,)

are further added. |

The liquid crystal polyesters having the basic
structures (a) and (b) are described respectively in Jp-
B-47-47870 and JP-B-63-3888.

In the present invention, a filler can be optionally
added to the thermoplastic resin. Examples of the filler
include fibrous or needle form reinforcing materials such
as glass fiber, silica alumina fiber, wolastnite, carbon
fiber, potassium titanate whisker, aluminum borate whisker,
titanium oxide whisker and the like; inorganic fillers such
as potassium carbonate, dolomite, talc, mica, clay, glass
bead and the like; and these can be used alone or in
combination of two or more.

! Further, to the thérmoplastic resin used‘in the present

invention, there can be added one or more usual additives



conbi nation of two oOr nore. Further, to the thernoplastic resin used
In the present invention, there can be added one or nore usual additives
such as coloring agents |ike dyes and pignments; antioxidants; heat
stabilizers; ultraviolet absorbers; antjstatic agents; surfactants, within
‘the range which does not |ose the obje of the present invention.
Wien a liquid crystal polyester is used as a thernoplastic resin having a -
flow tenperature of 200[err]C or higher in the present invention, there
can al so be added one or nmore of a small anount of other thernoplastic
resins, forsuchasptelopinyagenss idte dyesrandpligpashs; antinnidants;
pol yether ketone, polycarbonate, polyphenylene ether and nodified
conpounds t heatstahidlizexs;oakt ravigket@bsaxbiensy, anpbspatheragentss and t he
like, and a small anount of thernosetting resin, for exanple, phenol
resin, epoxsurfachantgpiwithidethesrangsahtilch doke not loseThhesmhjeadi on
processing nethod using a nelt kneading extruder in the present invention
is applied ¢f thgrpnesemnt ninvention.
When a liguid crystal polyester is used as a
thermoplastic resin having a flow temperature of 200°C or
higher in the present invention, there.can also be added one
or more of a small amount of other thermoplastic resins, for
example, polyamide, polyester, polyphenylene sulfide,
polyether ketone, polycarbonate, polyphenylene ether and
modified compounds thereof, polysulfone, polyether sulfone,
polyether imide and the like, and a small amount of
thermosetting resin, for example, phenol resin, epoxy resin,
polyimide resin and the like.
The extrusion processing method using a melt kneading
"extruder in the present invention is applied to a granulating
process of a thermoplastic resin, an extruding process of
a film and a pipe, a blow molding process and the like, but
it is not limited to these.
The melt kneading type extruder used in the present
invention is not particularly limited so long as it is a melt
kneading extruder, and those having a monoaxial screw or a

biaxial screw rotating to the same or different directions

are commonly used.

The melt kneading type extruder used in the present



process of a thernoplastic resin, an extruding process of a filmand a

pi pe, a blow nolding process and the Iike, but it is not limted to these.
The melt kneading type extruder used in the present invention is not
particularly limted so long as it is melt kneadi ng extruder, and those
having a nonoaxi al screw or a biaxial gcreM/rotating to the same or
different directions are commonly used. The nelt kneadi ng type
extruder used in the present ' ' 2
invention is one in which a vent port is provided at a down stream

posi ti on bylBVEB%IOR &f onerimwiHehasvenpeerstkeprovisiad gt afdewnel t
kneadi ng type extruder screw and L/Dis from4 to 18, preferably from5 to
15. It is n8trgams ppgbtionibyia Lepgth afrk frem tie mostcupperestneamnds to
be degraded by oxidation due to blown air through a raw material feeding
port in nel Pogkipnspénapmedtsknegding typeoexbrudendscrewi andnbfDpief er abl e
that L/Dis less than 4, since a raw material resin which has not been

mol t en suf f EEP@Nd |50 18 ,spreferablyufhomiSh&ovdht pik tis noteprefarableon

pr ocessi ng. :
that L/D is more than 18, since a resin tends to be degraded
by oxidation due to blown air through a raw material feeding
port in melt extrusion processing. On the other hand, it is
not preferable that L/D is less than 4, since a raw material
resin which has not beenmolten sufficiently is sucked through
the vent port in melt extrusion processing.

The reduced pressure at the vent port in melt extrusion
processing is lower than 660 mmHg, preferably lower than 560
mmHg and more preferably from 300 to 10 mmHg. In the present
invention, a method for generating reduced pressure at the
vent port is not particularly limited, and for example, .
methods for generating a reduced pressure using a rotary pump,
0il diffusion pump, turbo pump and the like are exemplified.

The cylinder temperature in the melt extrusion
processing is depend on a thermoplastic resin to be used and
not limited especially. However, it is usually from the flow
temperature of the thermoplastic resin to 120 °C above the
flow temperature, preferably from the flow temperature of
the thermoplastic resin to 100 °C above the flow temperature

and more preferably from the flow temperature of the

thermoplastic resin to 80 °C above the flow temperature.



The reduced pressure at the vent port in nelt extrusion processing is

| ower than 660 nmHg, preferably |ower than 560 nmmHg and nore preferably
from300 to 10 mmHg. In the present invention, a nethod for generating
reduced pressure at the vent port is ﬂ%t particularly limted, and for
exanpl e, nethods for generating a reduCed pressure using a rotary punp,
oi'l diffusion punp, turbo punp and the like are exenplified. The
cylinder tenperature in the melt extrusion processing is depend on a
thernopl astic resin to be used and not limted especiall However, it is
usual Iy from t heTheoartichpcproducediby Hehe Iproggssing ome%ma 33 t1‘2@[ err]C
above the flow tenperature, preferably fromthe flow tenperature of the
“t her nopl ast present ninvention exntaissoveryhdittde dispelaraedcdegraldedr e
preferably fromthe flow tenperature of the thernoplastic resin to 80
[err] C aboveatérialpvthengfore urit can be suitably applied for use in 13
The article produced by the processing nethod of the present invention
cont ai ns vewylthtappedranoéOLlempgradnﬂ such eas can exeerior epackagan be
suitably applied for use in which appearance is inportant such as an
exteri or papamyeand the like.

EXAMPLES
The following example further illustrates the present
invention in detail ﬁut is not to be construed to limit the
scope thereof. The measurement of black foreign materials
in a molded article shown in the example was conducted
- according to the following procedure.
(1) The cylinder, screw and nozzle of PS40E5ASE (trade name)
of a melt kneading type extruder manufactured by Nissei Resin
Industry K.K. are disassembled and fully cleaned.
(2) Twenty molded articles of 64 mm X 64 mm X 3 mm are made
using PS40E5ASE. |
(3) The above-described molded article is placed on a
fluorescent light box, and the total number of foreign
materials having an average particle size of 150 4 m or more
contained in the molded article was counted by transmission
light thereof. Here, the number of the foreign materials
having an average particles ize of 150 4 mor more was counted
by comparison with the limit sample thereof.

(4) The number counted in (3) was calculated in terms of the



part and the like. °~ EXAMPLES The foll ow ng exanpl e further
Illustrates the present invention in detail but is not to be construed to
1imt the scope thereof. The neasurenent of black foreign materials in a
nmol ded article shown in the exanple wa.‘s4conduct ed according to the
foll owi ng procedure. (1) The cylinder, screw and nozzl e of PS4CE5ASE
(trade nane) of a nelt kneading type extruder manufactured by N ssei Resin.
I ndustry K K. are disassenbled and fully cleaned. (2) Twenty nol ded ‘
articles of 64 nm X 64 mm X 3 mm are made using PS40E5ASE. (3) The
above- descrmbbdedoadeilcbhet1@0egis pl aced on a fluorescent |ight box, and
the total nunber of foreign naterials having an average particle size of
150 [err] mor nore contained in the nolded article was counted by
transm ssion light thereof. Here, the nunber of the foreign materials
havi ng an amramprephrticle size of 150 [err] mor nore was counted by
conparison with the limt sanple thereof. (4) The nunber counted in (3)
was cal cul ated iTDot&0¥byofeifiet of a 1iquid crystal polyester in which

the above-described A,, B,, B, and C, are contained as repeating

structural units and the molar ratio of A;: B;: B,;: C, is

60:18:2:20, and the flow temperature determined by the

above-described method is 353°C was added 40% by weight of

Mild glass fiber (manufactured by Central Glass K.K., trade

name:EFH75-01) and they were mixed by a Henschel mixer. A

biaxial extruder (manufactured by IKG K.K., trade name:

PCT-47) of which screw and cylinder had been previously

disassembled and cleaned was assembled, in which a vent port

was provided at a position where the above-prescribed L/D

_was 10 based on the most upper stream portion of the extruder

screw. Sucking from the vent port at a reduced pressure of

260 mmHg, the mixture was granulated continuously at a

cylinder temperature of 380°C to obtain a liquid crystal

polyester resin composition pellet. After 1 ton of the

pellet of this composition was produced, the biaxial extruder

was disassembled to find no stain in both the screw and the

cylinder. Further, foreign material level was measured

regarding an article molded from the pellet produced in the

above continuous granulation of 1 ton. The number of foreign

materials having an average particle size of 150 4 m or more



14 mol ded article 100 g. Exanmple 1 To 60% by weight of a liquid
crystal polyester in which the above-described A, Bl, B2and Cl are
contained as repeating structural units and the nolar ratio of Al: Bl: B2:
Clis 60:18:2:20, and the flow tenperature determ ned by the
above-descri bed nethod is 353C was add 40% by weight of MI1d glass fiber
(manuf actured by Central dass K K., trade nane: EFH75-01) and they were
m xed by a Henschel m xer. A biaxial extruder (nmanufactured by | KG K. K
trade nane: PCT-47) of which screw and cylinder had been previously
di sassenbl ewamd/3P8aged This indindted that whecforeigmmakenialwmiéxpgdovi ded
at a position where the above-prescribed L/D was 10 based on the nost
upper strearhewel iion tife tligudxt unystals podwesSerk ines i @omgos itdon port  at
a reduced pressure of 260 nmHg, the mi xture was granul ated conti nuously at
a cylinder prodeest byecthod méhjodr of GHe present invemion drs/ek&irempdiyest er
resin conposition pellet. After 1 ton of the pellet of this conposition
was producedow.he bi axial extruder was disassenbled to find no stain in
both the screw and the cylinder. Further, foreign nmaterial |evel was
measur ed

Comparative Example 1

An experiment was conducted in the same manner as in

Example 1 except that a vent port was provided at a position

where the above-prescribed L/D was 20 based on the most upper

stream portion of the extruder screw, and granulation was

continuously conducted with the vent port being continuously

sucked at a reduced pressure of 500 mmHg. After 1 ton of the

pellet of the liquid crystal polyester resin composition was

continuously produced, the biaxial extruder was disassembled

to find no black discoloration at upper stream portion of

the screw. Further, foreign matérial level was measured

regarding a molded article obtained from the pellet when

continuous granulation was carried out to obtain 1 ton of

the product. Then, the number of foreign materials having

an average particle size of 150 #m or more was 81/100 g.
This indicates that foreignmaterial mixed level in themolded
article obtained from the pellet of Comparative Example 1
was extremely higher than the molded article obtained from

the pellet of Example 1.



regarding an article nolded fromthe pellet produced in the above
continuous granulation of 1 ton. The nunber of foreign materials having an
average particle size of 150 [err] mor nore

15 was 7/100 g. This indicates that ,the foreign material mxed level in
the liquid crystal polyester resin co ition produced by the nethod of
the present invention is extrenely |ow. Conparative Exanple 1 An

experiment was conducted in the sane manner as in Exanple 1 except that a
vent port was provided at a position where the above-prescribed L/D was 20
based on the nps®AgRFEing o fhepmedito exsrusione progess ing awthoddof

granul ation was continuously conducted with the vent port being

conti nuous| @ themmeplastia aasdisd qff ddwumsresersoiinvention+ dtheire oks of t he
pellet of the liquid crystal polyester resin conposition was continuously
produced, t [ebUsAinadlane extmsinns ndldeds artliede whichndsnaol sokmuch

di scol oration at upper stream portion of the screw Further, foreign
materi al | evdsignagedrdas @areextruder and contains little discolored

degraded materials even when extrusion processing is
continued for relatively long time. The article is a
material suitable for thin layer electric appliance parts
and electronic parts since it contains little foreign

degraded materials.



regardimg—a—nolded article obt ai ned from the pel |l et when conti nuous

granul gtion was carried out to obtain 1 ton of the product. Then, the
nunber ials having an average particle size of 150 [err] m
or HH"W [Thl s indicates t foreign material mxed |evel in
t he rmlde artfcl e alnedfromthe;L)'IIet of Conparative Exanple 1 was

extrenely higher than the nolded article obtained from the pellet of
Exanpl e 1. 16 According to the
mel t extrusion pr ocessing nethod of a thernoplastic resin of the present
i nvention, tWHAR IS CIEMBIheBan extrusi on nolded article which is not so
much degraded in an extruder and contains little discolored degraded .
mat eri al s even wienAseltuekbnupion gasicessing nethod wdia thvermeipdiaistdicy | ong
time. The article is a material suitable for thin layer electric appliance
parts and efesinowherpin a sihexmogl astnicai res in thdwirdgrai fiow degr aded
mat eri al s.

temperature as defined below of 200 °C or higher is subjected

to extrusion-processing using a melt kneading type extruder

in which a vent port is provided at a down stream position

by length L from the most upper stream portion' of a melt

kneading type extruder screwwhereL/D is from 4 to 18 (wherein,

D indicates a screw diameter where D and L are in the same

scale unit), with continuously sucking from the said vent

port at a reduced pressure of lower than 660 mmHg:

the flow temperature: temperature at which melt
viscosity is 48000 poise when a heat-molten material is
extruded from a nozzle at a temperature rising rate of 4°C
/minute under a load of 100 kg/cm’ using a capillary rheometer
which comprises a nozzle having an inner diameter of 1 mm
and a length of 10 mm.

2. The melt extrusion processing method of a
thermoplastic resin according to Claim 1, wherein the flow
temperature of the thermoplastic resin is 250°C or higher.

3. The melt extrusion processing method of a
thermoplastic resin according to Claim 1 or 2, wherein the
thermoplastic resin is a liquid crystal polyester.

4. The melt extrusion processing method of a

thermoplastic resin according to Claim 1 or 2, wherein the



17 D | S: 1. Anelt extrusion processing
hod of a therm)EI ast resin, wherein a thernoplastic resin having

. 2u]l;1| jmugml"lm'l l!’l:e as defined bel ow of 200 [err]C or higher is

usi on- processi ng léSI ng a nelt kneadi ng type extruder
in whi'cha vent port is provided at a AOWI’I stream position by length L

fromthe nost upper stream portion of a nelt

kneadi ngt ypeext ruder scr ewher eL/ Di sfromit 018(wher ei n, D indicates a
screw di aneter where D and L are in the same scale unit), with
cont i nuous| fheyerpigstismesin dgiallignid crysgalk Poét"!e&t%o‘ifé@éﬁh‘iﬂ%ur e of
| ower than 660 nmHg: the flow tenperature; tenperature at which
mel t vAstepraging stpoctpsadcunktnrepresented: by Kheefpiilowing
extruded froma nozzle at a tenperature rising rate of 4[err]C- /[ mnute
under a | oaflosmuleOAkdmc Apeampunti of at ckaAst A0 byesedt based onykheh
conprises a nozzle having an inner dianeter of 1 mm and a length of 10
mm total ameunslt extrusion processing nethod of a
t hermopl astic resin according to Claim1, wherein the flow tenperature
of the thernopl asti sin is,250[err]C or higher. 3. The nelt
extrusi on progessi hod of a

PT28t56- é T (A1)

5. An article obtained by the melt extrusion processing

method according to Claim 1, 2, 3 or 4.



t hernopl astic resin according to Claim1 or 2, wherein the
thernoplastic resinis a liquid crystal polyester.

4. The nelt

ext rusi on processing nethod of a t hernopl astic resin according to -

Caim1l or 2, wherein the - tﬂ rnmopl-astic resin
crystal polyester containing a repeati § structural unit
the followwng formula Al in an anount of at |east 30% by

is aliquid
represented by
nol based on the

total amount. [err] 5. An article obtained by the nelt extrusion

processing nethod according to daiml, 2, 3 or 4.
ABSTRACT OF THE DISCLOSURE

MELT EXTRUSION PROCESSING METHOD OF THERMOPLASTIC RESIN

A melt extrusion processing method of a thermoplastic

resin, wherein a thermoplastic resin having a

flow

temperature of 200 °C or higher is subjected to extrusion

processing using a melt kneading type extruder

in which a

vent port is provided at a down stream position by length

L from the most upper stream portion of a melt kneading type

extruder screw and L/D is from 4 to 18 (wherein,

D indicates

a screw diameter and D and L are in the same scale unit),

with continuously sucking from the said vent port at a reduced

pressure of lower than 660 mmHg.

The present melt extrusion processing method of a

thermoplastic resin provides a method which causes little

resin degradation in an extruder to give an extruded article

containing small amount of discolored and degraded materials

even when the processing is conducted for relatively long

time.



