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DISCLOSURE OF THE INVENTION
PROBLEMS THAT THE INVENTION IS TO SOLVE
However, the distribution of each of the lengths and the diameters of the pellets is not made
uniform in a sufficient way by simply controlling only the melt extrusion temperature, which has
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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Fig. 2 is a rear view of the die head seen from a direction A in Fig. 1;

Fig. 3 is a schematic view explaining the structure of a die head plate; and

Fig. 4 is a schematic view explaining a granulator with an embodiment of the present

invention applied thereto.

35
EXPLANATION OF REFERENCES
11: Die head, 12: Projection of die head 11, 13: Die head plate, 14a, 14b and 14c:
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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embodiment oft e present invention applied thereto.
Fig. 2 is a rear view of the die head seen from a direction A in Fig. 1.
The granulator shown in Fig. 1 includes the die head 11 for receiving a supply of a molten
35 polymer, a die head plate 13 for extruding the molten polymer as strands, thermocouples 14a, 14b
and 14c as temperature sensors for measuring the temperature of the molten polymer extruded from
the die head 11, and heaters 15a, 15b, 15¢, 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 15c 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 plate 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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Although the polymer granules are produced as pellets or are formed in a pillar shape in the
above-mentioned case, there is no limitation to the shape of the polymer granules. The polymer
granules may be formed in any shape that can be realized by cutting polymer strands by a cutter.
Examples of the shape include a circular shape, an ellipsoidal shape and a quadrilateral shape in

40  section.

Although 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  itis 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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(Mgh 0foa2fR0PABhp el SHIPE Rater-cooled strand-cooling chute (cooling device for strands), being
extruded as strands from the die plate, 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
thermocouples, 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, 349°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 fail 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 perfect 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,



onto a water-cool ed strand-cooling chute (cooling device for strands),
bei ng extruded as strands fromthe die plate, which had di nensions of
500 mm x 120 mm and forty holes with a diameter of 7 nm The pulling
speed at this case was 150 nmimn. The Benperatures of the nolten pol yner
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t he heﬂé Eltir ﬁar to the thernDcoupIe 15 increased while a thernocoupl e
detected that its detected tenperature was excessively higher than the
certain central tenperature, the heating intensity of the heater near to
the thernocouple decreased. By this tenperature control, the neasured
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
20 revealed that all outlet tenperatures fell within a range of 5Cin

di fference. When the polyner strands were pulled and cut into pellets by
a cutter, it was found that the obtained pellets had an average | ength
of 3.0 mm and an average dianeter of 2.9 nmwhen 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 10% The nunber of 25 the pellets used for
measuring the lengths and the dianeters was 1, 000. COVPARATI VE EXAMPLE
1 The pol ycarbonate was enpl oyed as the polyner to be processed. The
granul ator, which had a die head shown in Fig. 1 with the thernocoupl es
havi ng such a different allocation, was enployed. The pol ynerized

pol ycarbonate (having a viscosity average nol ecul ar weight (M) of 30
26, 000) dropped onto a water-cool ed strand-cooling chute (cooling device
for strands), being extruded as strands fromthe die plate, which had
di mensions of 500 mMm x 120 mmand forty holes wth a dianmeter of 7 mm
The pulling speed at this case was 150 mim n. The tenperatures of the
nol ten pol yner at respective outlets were neasured by the

t her nocoupl es, which were di sposed side by side at five | ocations and at
equal intervals on the top 35 side of the die head. No control was nade
to the outlet tenperatures. The neasured outlet 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 fall within a range of 5Cin difference and that
the difference between the mninmumtenperature and the maxi mum
tenperature 40 was 8C. Wien the pulled polyner strands were cut into
pellets by the cutter, it was found that the obtained pellets had an
average length of 3.1 mmand an average di aneter of 2.85 mm when the

di aneters of the pellets are converted to those of equival ent perfect
circles. The proportion of pellets having a size apart fromone of both
average values by 0.1 mmwas 20% The nunber of
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