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35 caused a problem of failing to attain the required precision.
The present invention is proposed in consideration of the above-mentioned problem of the
prior art.
In summary, it is an object of the present invention to provide a process for producing
polymer granules having a uniform size in a pellet shape or another shape, and a granulator, which
40  can produce such polymer granules.

MEANS TO SOLVE THE PROBLEMS
In order to solve the above-mentioned problem, the inventors have been dedicated to make
research and have found that it is possible to produce polymer granules having a uniform size by
45  controlling outlet temperatures within a certain temperature range when passing a molten polymer
from a plurality of holes to form the polymer in strands. The inventors have completed the present
invention based on this finding.
The present invention provides a process for producing polymer granules, comprising
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EXPLANATION OF REFERENCES
i1: Die head, 12: Projection of die head 11, 13: Die head plate, 14a, 14b and 14¢:
Thermocouple, 15a, 15b, 15¢, 16a, 16b, 17a, 17b, 17¢, 18a and 18b: Heater, 19: Hole, 20: Cooling
device for strands, 30: Cutter
40

BEST MODE FOR CARRYING OUT THE INVENTION

Now, the best mode for carrying out the present invention (hereinbelow, referred to as
embodiments of the present invention) will be described in detail. 1t should be noted that the
present invention is not limited to the embodiments described later, and that variations and

45  modifications may be made in the invention without departing from the spirit and scope of the

present invention. It should be also noted that the accompanied drawings have the purpose of
simply explaining the embodiments and do not show actual sizes.

The embodiments of the present invention will be described about a case where the polymer
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the die head 11, and heaters 15a, 15b, 15¢c, 16a, 16b, 17a, 17b, 17¢, 18a and 18b disposed on the
outer sides of the die head 11 so as to heat the die head 11.
The heaters 15a, 15b and 15¢ are disposed side by side on a front side of the die head 11 as
40  shownin Fig. 1. The heaters 16a and 16b are disposed on lateral sides of a projection 12 of the die
head 11, respectively, as shown in Fig. 2. The heaters 17a, 17b and 17¢ are disposed side by side
on a rear side of the die head 11 as shown in Fig. 2. The heaters 18a and 18b are disposed on
both lateral sides of the die head 11 as shown in Fig. 2.
A molten polymer is supplied to the projection 12 of the die head 11 from a direction indicated
45 by an arrow A and is extruded from the die head plaie 13.
Fig. 3 is a schematic view showing the structure of the die head plate 13. The die head
plate 13 has forty holes 19 formed therethrough so as to extrude the molten polymer and form the
molten polymer as strands through the holes 19, and the strands are pulled.
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40  section.
Aithough there is no limitation to the size of the polymer granules, it is preferred that the
polymer granules be processed so as to have a length of 10 mm or less when being produced as
_ pellets having a pillar shape.
Although there is no limitation to the melt viscosity of the polymer extruded from an extruder,

45 it is preferred that the extruded polymer have a melt viscosity of 200 to 2,000 Pa-s.

EXAMPLE
Although the present invention will be described in detail based on an example, it should be
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t hat 20he resealed dwd alpottichtemphtisesielvwithin g range of $3¢ infifie@oce.o 2, 000 Pa.s.
EXAMPLE Al t hoffen theepgymes ainands meenpullon and ¢ut intepaliesdyialatien inwahaﬁoahd that the

based on ARy pEREhad dn HBRIGE B! of B.OURH QNS bR B¢bradtadiarh &8 & 2195mMAvhen the
intent t QilfJn#é?arlé oittng eeﬂé E(?rr\'re %d ttori'l’?qs%%ﬁq tdeibs A Thg\ proportion of

polycarbon r.ocesse

r anul at GPTCRRRE 3% %fy ot 3T gl e g by B Phoc Slipagber of

havi #§ a R peilets eiped far measring e lengthsang Fwet%é‘laﬁcﬂo‘}mr i zed

pol ycar b@}oiRARATaWE BYAMPUEdcosity average nol ecul ar wei ght (M) of

26, 000) droppgde polycarbonate was employed as the polymer to be processed. The granulator, which
had a die head shown in Fig. 1 with the thermocouples having such a different allocation, was
employed. The polymetized polycarbonate (having a viscosity average molecular weight (Mv) of

30  26,000) dropped onto a water-cooled strand-cooling chute (cooling device for strands), being

extruded as strands from the die piate, which had dimensions of 500 mm x 120 mm and forty holes
with a diameter of 7 mm. The pulling speed at this case was 150 m/min.

The temperatures of the molten polymer at respective outlets were measured by the
thermocoupies, which were disposed side by side at five locations and at equal intervals on the top

35  side of the die head.

No control was made to the outlet temperatures. The measured outlet temperatures were
345°C, 348°C, 352°C, 348°C and 344°C in this order from the outlet at the left end of the front side
of the die head. It was revealed that all outlet temperatures do not fall within a range of 5°C in
difference and that the difference between the minimum temperature and the maximum temperature

40  was 8°C,

When the pulled polymer strands were cut into pellets by the cutter, it was found that the
obtained pellets had an average length of 3.1 mm and an average diameter of 2.85 mm when the
diameters of the pellets are converted to those of equivalent petfect circles. The proportion of
pellets having a size apart from one of both average values by 0.1 mm was 20%. The number of

45  the pellets used for measuring the lengths and the diameters was 1,000,

INDUSTRIAL APPLICABILITY
The present invention can produce polymer granules having a uniform size, such as pellets,



ont.:o a wat er-cool ed strand-cooling chute (cooling device for
Sstrands), being extruded as strands fromthe die plate, which had

di nensi ons of 500 mm x 120 mm and forty holes with a dianeter of 7
nm The pulling speed at this case was 160 mimi n. The tenperatures of

the nolt ey %%é’d’éﬁﬂlﬁﬁ efﬁﬁ%&h{;\cﬂ%ta‘ﬂ dﬁl E ra\{\%&epe Qﬁhﬁ A JP.@JI&SUCIZ&HOH time

10t her noc F ) ose e at frve

and at edl Fﬁ@@?@@ﬁ£°aweh 98y %lde of the die head. The
outlet tenperatures were controlled in such a way that a certain
central tenpeiTa¢ antze dagoset of Japahesh Batenireplictionl o rAN0B0PEEY 7dibddewt Malch 29,
that gts zdﬁﬁ RelLgiflg bRiEPe4tRh AmYaiadiN s R sufman) i8 MebrpbRdd fididin 6@ Fdidbite in
central ?ﬂﬁ% ture, the heating intensity of the heater near to the
thernDcoup increased while a thernocouple detected that its
detected tenperature was excessively higher than the certain centra
tenperature, the heating intensity of the heater near to the

t her nocoupl e decreased. By this tenperature control, the
nmeasured outlet tenperatures were 350C, 352C, 353C, 352C and 350C in
this order fromthe outlet at the left end of a front side of the die
head. It is 20revealed that all outlet tenperatures fell within a
range of 5C in difference. When t he pol yner strands were
pull ed and cut into pellets by a cutter, it was found that the
obt ai ned pellets had an average | ength of 3.0 mm and an aver age

di aneter of 2.9 nmmwhen the dianmeters of the pellets are converted to
t hose of equivalent perfect circles. The proportion of pellets having
a size apart fromone of both average values by 0.1 mmwas 10% The
nunber of 25the pellets used for neasuring the |Iengths and the

di aneters was 1, 000. COVPARATI VE EXAMPLE 1 The pol ycar bonat e was

.enpl oyed as the polynmer to be processed. The granul ator, which had a
die head shown in Fig. 1 with the thernocoupl es having such a
different allocation, was enpl oyed. The pol ynerized pol ycai bonat e
(having a viscosity average nol ecul ar wei ght (M/) of 3026, 000)
dropped onto a water-cool ed strand-cooling chute (cooling device for
strands), being extruded as strands fromthe die plate, which had

di rensions of 500 mm x 120 mmand forty holes with a dianeter of 7
mm The pulling speed at this case was 150 m m n. The
tenperatures of the nolten polyner at respective outlets were
nmeasured by the thernocouples, which were di sposed side by side at
five locations and at equal intervals on the top 35side of the die
head. No control was nade to the outlet tenperatures. The
nmeasured outl et tenperatures were 345C, 349C, 352C, 348C and 344C in
this order fromthe outlet at the left end of the front side of the
die head. It was revealed that all outlet tenperatures do not fal
within a range of 5Cin difference and that the difference between
the m ni num tenperature and the nmaxi mumtenperature 40 was 8C.

When the pulled polynmer strands were cut into pellets by the cutter,
it was found that the obtained pellets had an average length of 3.1
rum and an average di aneter of 2.85 nmm when the dianeters of the
pellets are converted to those of equivalent perfect circles. The
proportion of pellets having a size apart fromone of both average
values by 0.1 mmwas 20% The nunber of 45the pellets used for
measuring the lengths and the dianeters was 1,000. 6



and is industrially useful in having a stable supply rate of pellets
and an equalized plasticization tinme when producing the pol yner

gr anul es. The entire disclosure of Japanese Patent
Application No. 2007-086877 filed on March 29, 52007 incl uding

speci fication, clains, draw ngs and sumzrary is incorporated herein by
reference inits entirety. 7 CLAIMS 1. A process for producing

pol ymer granul es, conprising passing @%mgten pol ymer through a die
head havi ng a heater and a plurality of outlet holes to obtain
strands, hnd chPesesgior peduing @aligern denylearrgmersing passing a mqltgn pglwper through a
conpri si N@e RERASEViIhdWheatdr bt a fl@rBResialst R8eDb obthif sii@idt,&Rd PRlingMRY stdhdstihe
out |l et ho%rgrﬁﬂ the nolten polynmer supplied to the die head and
extruded fromthe outlet holes of the die head; and

t enper at ur e- c JHHNEHFAMANENG Measdiing qybel temppratuies % e tmaitersrelymieaet the outlet holes,
di f f er encte hokeNGRIIMar JUPHiedWthe/@é HeadRE exdrulidd oM iR Yalett®ledfof thé Bie head; and

nmeasur ed o) I it hi

fange of BabarSlye! GRRRILELES Sl Bendl b efunlis b ch athiihy Bue,
i s di spostd adTFi”'E’a"H't“é’?'U%Pfd'éﬁsmﬁl’su"@ﬁem@f f@mﬁ@a*dres ofghe Wﬁ'@”ﬁp'ﬁ'@@’s‘é”sw@fblﬂdﬁﬁﬁg
to C ai mgkseoverein the tenperature-controlling of the die head by

t he heat is 4ndivi I

i nteo \?\II?I‘I e ' Se‘llhggh\é%s%%gurc}lndgg%% (ﬁ ?rwh%%%kltr%;ea?ergcdiéé S ag%g& u%g%:f t98n§ &
Claim1 diea?& wherein the strands of the rmlten pol yrer extruded from

the outl et holTs pakedshuecoiigy tberiin harerei thalembargluspeetbiing ofife it Aédd bTy(ihe
250 m'm eateplslln-gn%uglg%gé 1%r 959:8% 9b|§'gllt%8f %g%gp ﬂ\?qnmlch%eaé gﬁea% |s gfw?ed

wherein t ead
pol ycar bdhat e ThﬁﬁfO@?ﬁS@ﬁCO&*@d@ i hor hehereipflepdanfsehbame R‘?fyma‘nextfuded
aronat i ¢ febniyielowbeyhot:e wpidel bid hedtcthage & pulivgRpeeddl BGhatin 10250 m/min.

transestefifi G[%E?J%@e:{s%%ﬁ'd r%rlo argﬁ ’%‘f @E%%qs§0|j405vh§£ ﬁ(hgln%thm&)fne{ supplied

pol yner, conpris usi n ator cofhp
whi ch a ripfedts hsat W's‘?ssa @U%P‘?’@E W'%ic"rféa@é‘l’ceﬁlP%WB'E%NCBWGBW'@? ofgndes
of the dlaeodmaduhadmcymanmugwm&nb tatbonie atestehisy tdiheesteamdtionaegetion. al i ty of

tenperatye s LS foP § 8 equtlet tenperatures of the nolten
pol ymer extrude fergbr% %ra éj b gnof outl ets holes of the die head

heat ed by t he SABE{SE usigg éS"r‘i‘f‘H"ﬁP']CQF‘p'F%’iQ controlling the heater based
on the outl et admEedad whielsa mbltetnrpelymredmmpmlyrrer nmeasured by the

tenperature Sed”ﬁ-)%ﬁdlspf%gé& on outer m?é%%@é@ Ha&y %QBHfBLrIeF Ebgqe]énﬁé %@head

di fference between maxi num val ue_ and a_m ni numva e outl et

t enper at ur es c?fp"tr"}‘l@’ FHAMPERIUFLT)FRET OhRERSY ISP ISt tec“?Pé“’“t‘%‘?ﬁ?éf"‘ét"lﬂ“@"
sensors fralysr esrudedrirom arpngliey o buteE, homa df thadis hergl haataabyt teerhgxtdry mer
through a die a%ﬁt@lh‘é\‘f&r}%ﬁt%ﬁ"n&{h@ 'ﬁ@étértb\ésé?jfonwdu%t SRRt R nidRePbt @I N

strands of the nolten P mer and cuts the strands.
pclymer measured by the temperature senscrs, and

comprising controlling that a difference between a maximum value and a minimum value of
the outiet temperatures of the molten polymer measured by the temperature sensors falls within a
range of 5°C, and passing a molten polymer through a die head with the plurality of outlet holes so as
to obtain strands of the molten polymer and cuts the strands.



