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INJECTION MOLDING APPARATUS, INJECTION MOLDING SYSTEM, PELLET
FEEDING UNIT, METHOD FOR INJECTION MOLDING, AND INJECTION MOLDING

PRODUCT

Field of the Invention
The present invention relates to an injection molding

apparatus, an injection molding system, a pellet feeding unit,

a method for injection molding, and an injection molding product’

for injection molding using resin pellets, especially undried

resin pellets.

Background of the Invention

In a conventional injection molding appar'atus, resin pellets
are previously dried for some days by a drier of a predetermined.

temperature. The resin pellets are thus turngd into a predetermined

dried condition. While they are dri'edd, water in the resin pellets.
is reduced to a predetermined value. The driq‘d pellets with water
of the predetermined value are thrown intc; the injection molding
apparatus. In other words, the water in the resin pellets is
carefully controlled before they are thrown into the injection
molding apparatus.

An injection molding product has blowholes. This means that
the conventionf;l drying method is insufficient. It is considered

that they are caused by water generated from chemical combinations

of resin ingredients in pellets due to heating.Resin materials
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which constitute pellets and chemicals which are used for

plasticizer generate vapor and gas due to heating. Chemicals in
!w?/ﬁ Bey

pellets are generated as p01sonous gas in the process of melting

in the injection molding ap_paratus. __:I'he generated poisonous gas

is discharged into the atmosphere.

H

In these days, it is an J.ssue of wide importance that human

bodies are 1nfluenced by harmful objects especially objects that

dfﬁ%iéct internal secretion (env1ronmenta1.hormone) included in
plastic. It is therefore socially important to prevent discharging
these poisonous.naterials into the atmosphere.

This invention was made to solvé the foregoing problems, and
is aimed to remove harmful objects enerated Wnen resin pellets
are melted in the injection molding apparatus, improve.the quality
of the products, reduce thelinferior goods for at least 20% than
before, and reduce frequency of maintenance for cleaning the inside
of the die. Consequently, the productivity is increased and the

electric energy required for injection molding is considerably

decreased.

Disclosure of the Invention

A method for injection moiding accortiing to the invention
comprises a process of conducting a first. injection by feeding
undried resin pellets into a cylinder of an injection molding
apparatus and a process of conducting a injection molding by means

of a injection with a best accumulation amount per unit shot



obtained by checking quality of a resin purge injected after a
predetermined time from the first injection.

A method for injection molding according to the invention
comprises:(a) a process of decompre'ssing ..a::'.gas exhaust passage
in order to exhaust water and gas discharged from agéiilébg):lg/or
water and gas discharged from pellets melted in a cylinder of an
injection molding apparatus;(b) a process of:___,condu:c‘ting a first
injection by feeding undried resj__.g pellets througha ﬁéllet feeding
passage to the cylinder_of' the injection -molding appai‘atus ;(c)
a process of examining quality of a resin .purgé injected after
a predetermined time from said first injec'tion;' (d) a process of
determining a best accumulation amount per unit shot as a result
of said examination; and(e) q____[_g;_‘_q_c_e__s__s___-o_f .Q_cl){l‘_duct‘:_in_g__ injection
molding with sa_id best accumulatioﬁ amount.,-’

A method for injection molding acco’rding‘ to the invention
comprises: (a) a process of decompressing a gas exhaust passage
in order to exhaust water and gas discharged from a die and/or
water and gas discharged from pellets melted in a cylinder of an
injection molding apparatus;(b) a process of conducting a.first
injection by feeding undried resin pellets through a pellet feeding
passage to the cylinder of the injection molding apparatus;
(c) a process of examining quality of a resin purge injected after
a predetermined time from said first. injection; (d) a process of

determining a best accumulation amount per unit shot as a result

of said examlnatlon (e) a process of detectlng an accumulatlon__

~——e e e



amount of peliets fed during injection molding: (f) a process of
controlling an accumulation amqunt of pellets upon said detection
information; and(g) a process of conducting injection molding with
said best accumulation amount.

A method for injection moldiﬁg according to the invention
comprises:(a) a process of decompressing a gas exhaust passage
in order to exhaust water and gas discharged from a die and/or
water and gas discharged'ffom pe;lets melted in a cylinder of an
injection molding apparatus;(b) a procéss of conducting a first
injection by feeding undried resin pellets through a pellet feeding
passage to the cylinder of the injection molding apparatus;(c)
a process of examining quality of a resin purge injected gfter'
a predetermined time from said first injection; (d) a process of
determining best operation conditions concerning operation
conditions such as a feeding amount of pellets per unit shot, a
decompression degree, and a pellet temperature as a result of said
examination; and(e) a process of conducting injection molding
under said best operation conditions. |

A method for injection molding according to the invention
comprises:(a) a process of decompressing a gas exhaust passage
in order to exhaust water and gas discharged from a die and/or
water and gas discharged from pellets melted in a cylinder of an
injection molding apparatus;(b) a process of conducting a first
injection by feeding undried resin pellets through a pellet feeding

passage to the cylinder of the injection molding apparatus;



(c) a process of examining quality of a resin purge injected after
a predetermined time from said first injection;(d) a process of
determining a best accumulation amount per unit shot as a result
of said examination;(e) a process of controlling operation
conditions such.as a feeding amount of pellets, a degree of
decompression; and a pellet temperature in order that said best
accumulation amount exists in a pellet feeder; and(f) a process
of conducting injection molding under said best operation
conditions.

A method for injection molding according to the invention
comprisesi(a) a process of decompressing a gas exhaust passage
in order to exhaust water and gas discharged from a die and/or
water and gas discharged from pellets melted in a cylinder of an
‘injection molding apparatus;(b) a process of conducting a first
injection by feeding undried resin pellets through a pellet feeding
passage to the cylinder of the injection molding apparatus:
(c) a process of examining quality of a resin purge injected after
a predetermined time from said first injection;(d) a process of
detérmihing a best accumulation amount per unit shot as a result
of salid examination:;(e) a process of feeding pellets to said
injection molding apparatus separately from water and gas
exhausted from said pellets to be melted; and(f) a process of
conducting injection molding under said best accumulation amount.

In the method for injection molding, the pellets of an

accumulation amount in which pellets do not overflow from the



cylinder of the injection molding'apparatus even if pellets are
continuously fed in the cylinder of the injection molding apparatus
are fed as one shot in said examination process.

In the method for injection molding, the recommended value
described in specifications or a pamphlet or a value obtained in
an evaluation is used instead of the process of determining best
operation conditions such as a feeding amount of pellets, a
decompression degree, and a pellet.temperature.

In the method for injection molding, the process of determining
a best accuﬁulation amount is conducted by changing operation
conditions such as a feeding amount lof pellets, a pellet
temperature, and a decompression degree.

In the method for injeétion molding, the accumulation amount
cont_rolling process is contrdlled by changing the feeding amount.

In the method for injection molding, the accumulation amount
controlling process is controlled by fixing the feeding amount
aﬁd éhanging the feeding time.

In the method for injection molding, the feeding is stopped and
started in said accumulation amount controlling process.

In the method for injection molding, the method further
comprises a process of changing said detection poéition.

In the method for injection molding, the method additionally
comprises an éir feeding process for feeding air or gas such as
an inert gas into said injection moiding apparatus.

In the method for injection molding the dried pellets or



recycled resin are ﬁsed instead of said undried pellets.

An injection molding system according to the invention
comprises: an injection molding apparatus for conducting a first
injection by feeding undried resin pellets into a cylinder of an
injection molding apparatus and injecting with a best accumulation
amount per unit shot obtained by checking quality of a resin purge
injected after a predetermined time froﬁ the first injection;
a pellet feeding passage for feeding pellets into the cylinder
of the injection mol&ing apparatus; a gas exhaust passage for
exhausting water and gas in resin discharged in said injection
molding apparatus and/or a die; and a decompressor connected to
said exhaust passége.

An linjection molding system according to the invention
comprises: an injection molding apparatus for conducting a first-
injection by feeding undried resin pellets into a cylinder of an
injection molding apparatus and in_jécting with a best accumulation
amount per unit shot obtained by checking quality of a resin purge
injected after a predetermined time from the first injection:
a pellet feeding passage.for feeding pellets into the cylinder
of the injection molding apparatus; a ga‘s exhaust passage for
exhausting water and gas in resin discharged in said injection
molding apparatus and/or a die; a detector for detecting an
accumulation amount of pellets fed during injection molding; a
pellet accumulation amount controlling means for controlling an

accumulation amount of pellets upon information of said detector;



and a decompressor connedted to said exhaust passage.

An injection molding system according to the invention
cdmprises:an injection molding apparatus for conducting a first
injection by feeding undried resin pellets into a cylinder of an
ihjection molding apparatus and injecting with a best accumulation
amounf. per unit shot obtained by checking quality of a resin purge
injected after a predetermined time from the first injection;
a pellet feeding passage for feeding pellets into the cylinder
of the injection molding apparatus;a pellet feeding passage for
feeding pellets into the injection molding apparatus;a gas exhaust
passage for exhausting water and gas in resin discharged in said
injection molding apparatus and/or a die;a device for preventing
contact arranged at said pellet feeding passage' in order to prevent
pellets fed through said pellet feeding passage to said injection
molding apparatus from contaéting water and gas discharged from
said injection molding apparatus; and a decompressor'cbnnected
to said exhaust passage.

An injection molding system according to the invention
comprises:a first injection molding apparatus for conducting a
fi:st injection by feeding undried resin pellets into a cylinder
of an injection molding apparatus and examining quality of a resin
purge obtained from injection after a predetermined time from the
first injection;a second injection molding apparatus for
injecting with a best accumulation amount per unit shot as a result

of said examination;a pellet feeding passage for feeding pellets



into the cylinder of the injection molding apparatus;

a gas exhaust passage for exhausting water and gas in resin
discharged in said injection molding apparatus and/or a die;

a decompressof connected to said gas exhaust passage;a detector
for detecting the fed accumulation amount;and a pellet
accumulation amount controlling means for controlling the
accumulation amount of pellet upon inforﬁation'of said detector.

In the injection molding system, the pellet accumulation amount
controlling means controls at least one of operation conditions
such as a feeding amount of pellets, a debompression degree, and
a pellet temperature.

In the injection molding system, the pellet accumulation amount
controlling means comprises a pellet feeding regulator and a system
controller.

In the injection molding system, the system controller controls
the decompressor and a pellet heater.

In the injection molding system, the pellet feeding regulator
changes a feeding-amount.

In the injection molding system ,the pellet feeding regulator
fixes a feéding amount and changes a feeding time.

In the injection molding system,the pellet feeding regulator
stops and starts.feeding.

In the injection molding system, the detector is arranged so that
at least one detector is placed at a position of the best

accumulation amount.



In the injection molding system,the system further comprises
.a heater for heating pellets to be fed to the injection molding
apparatus.

In the injection molding systerﬁ, the heater is a heat exc;hanger
that utilizes warm gas discharged from the injection molding
apparatus.

In the injection molding system , wherein said heater is placed
at the pellet feeding passage.

In the injection molding systém,the device for preventing
contact is placed at the pellet feeding passage and comprises a
pellet feeder in double structure so that,peliets pass through
a second pellet feeder of said péllet feeder and water and gas
pass th;ough a space between a first pellet feeder and the second
pellet feeder.

In the injection molding system,the end of the second pellet
feeder juts toward the injection mblding apparatus béyond an end
of the first pellet feeder.

In the injection molding system, the system further comprises
a gas feeder for feeding air or gas such as an inert gas into said
injection molding apparatus.

In the injection molding system, the dried pellets or recycled
resin are used instead of said undried pellets.

An injectionmolding system according to the invention comprises
plural injection molding apparatuses and one central control

device, wherein said injection molding apparatuses conduct a first
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injection by feeding undried resia pellets to cylinders of the
injection molding apparatuses and inject with a best accumulation
atﬁount per unit shot obtained by examining quality of a resin purge
injected after a predetermined time from the first injeqtion, and
said one central control device controls feeding of pellets so
that excellent articles are always obtained due to a result of
examining a purge injected after some minutes from the first
injected.purge upon information of operation environment of each
injection molding apparatus.

An injection molding apparatus according to the invention
conducts a first injection by feeding undried pellets into a
cylinder of the injection molding apparatus and injects with a
best accumulation amount per unit shot obtained by checking quality
of a resin purge injected after a predetermined time from the first
injection.

In the injection molding apparatus, the apparatus comprises a
pellet accumulation amount controlling means which controls at
least one of operation conditions such as a feeding amount of
pellets, a decompression degree, and a pellet temperature.

In the injection molding apparatus,the pellet accumulation
amount controlling means comprises a pellet feeding regulator.

In the injection molding apparatus, the pellet feeding regulator
changes a feeding amdunt.

In the injection molding apparatus, the pellet feeding regulator

fixes a feeding amount and changes a feeding time.
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In the injection molding apparatus, the pellet feeding regulator
stops and starts feeding.

In the injection molding apparatus, the apparatus further
comprises at least one detector placed at a position of the best
accumulation amount.

A pellet feeding unit according to the invention comprises:

a pellet feeding passage for feeding pellets into a cylinder of
an injection molding apparatus in order to melt and inject undried
resin pellets fed through the pellet feeding passage;a gas exhaust
passage for exhausting water and gas in resin..discharged in a die
and/or the injection molding apparatus;a decompressor connected
to said gas exhaust passage;a detector for detecting ah
accumulation amount of pellets fed during injection molding;
a pellet accumulation amount controlling meané for controlling
the accumulation amount of pellets upon information of said
detector; and a removing apparatus which is placed at said exhaust
passage and removes harmful objects in warm exhaust gas discharged
from the injection molding apparatus.

A pellet feeding unit according to the invention comprises:
a pellet feeding passage for feeding pellets into a cylinder of
an injection molding apparatus in order to melt and inject undried
resin pellets fed through the pellet feeding passage;a gas exhaust
passage for exhausting water and gas in resin discharged in a die
and/or the injection molding apparatus;a decompressor connected

to said gas exhaust passage;a device for preventing contact which
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is placed at said pellet feeding passage and prevents pellets fed
through said pellet feeding passage into the cylinder of the
injection molding apparatus from contacting water and gas in resin
discharged from said injection molding apparatus;a detector for
.detecting an accumulation amount of pellets fed during injection
molding;a pellet accumulation amount controlling means for
controlling the accumulation amount of pellets upon information
of said detector;a removing apparatus which is placed at said
exhaust passage and removes harmful objects in warm exhaust gas
discharged from the injection molding apparatus; and a heater for
heating pellets to be fed to said injection molding apparatus.

In.the pellet feeding unit,the pellet accumulation amount
controlling means controls at least one of operation conditions
such as a feeding mount of pellets, a decompression degree, and
a pellet temperature. |

In the pellet feeding unit, the rellet accumulation amount
controlling means comprises a pellet feeding regulator and a system
controller.

In the pellet feeding unit,the system controller controls the
decompressor and the pellet heater.

In the pellet feeding unit, the pellet feeding regulator changes
a feeding amount.

In the pellet feeding unit, the pellet feeding regulator fixes
a feeding amount and changes a feeding time.

In the pellet feeding unit,the pellet feeding regulator stops
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and starts feeding.

In the pellet feeding unit,the detector is arranged so that at
least one detector is placed at a position of a best accumulation
amount.

An injection molding product is made by the method for injection
molding , the injection molding system, the injection molding

apparatus, or the pellet feeding unit.

Brief Description of the Drawings
FIG. 1 is a schematic illustration of the injection molding

system according to the present invention. FIG. 2 is a schematic

illustration of the pellet feeder according to the present

invention. FIG. 3 is a schematic illustration of the injection

molding system according to the present invention.

Detailed Description of the Invention

The present invention is substéntially constructed as
described below. Undried resin pellets are fed into a cylinder
of an injection molding appafatus through a pellet feeding passage
and a first injection is conducted; and quality of a resin purge
injected after a predetermined time from the first injection is
examined and a best accumulation amount per unit shot which results
are good in the examination is determined. Injection molding is
conducted with this best accumulation amount. An accumulation

amount of pellets fed during injection molding is detected, and
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| the accumulation amount of pelle'ts is controlled on the basis of
the detected information in order to keep the accumulation
amount of pellets at the best value. Consequently, the cylinder
of the injection molding apparatus always has the best accumulation
amount per unit shot. Water and gas discharged from a die and/or
water and gas discharged from pellets melted in the cylinder of
the injection molding apparatus are exhausted to the atmosphere
under decompression. The construction of the present invention
is applicable to an injection molding apparatus, an injection
molding system, a péllet feeding unit, and a method for injection
molding.

The present invention will now be described in detail with
reference to the accompanying drawings.

Resin pellets are conventionally dried in a drying oven for
some days until the water is decreased to a fixed amount. . In the
preferred embodixﬁent . undried resin'pellets ., which amount of water
is not adjusted, are used instead of dried resin pellets.

FIG. 1 shows a schematic illustration of an injection molding
system. In the illustration, Referelnce number 10 is an injection
molding system. 12 is a storage tank where resin pellets such as
nylon are stored. Pellets are fed to a pellet storage 22 through
an air-exhaust ven‘tilator 14, an auto loader 16, and a vacuum
interception valve 20 which compose a device for automatically
feeding pellets. A vacuum interception valve 18 is arranged at

each of a passage between the storage tank 12 and the auto loader
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16 and a passage between the air-exhaust ventilator 14 and the
auto loader 16. When pellets are moved to the auto loader 16, the
vacuum interception valves 18 are shut.

Pellets are moved from the auto loader 16 to the pellet storage
22 through the vacuum intefception valve 20. The auto loader 16
is pfovided with a level sensor 21 which @etects a position of
accumulation of pellets. The vacuum interception valve 20 shuts
when pellets are moved from the auto loader 16 to the pellet storage
22. Then resin pellets are moved from the pellet storage 2? to
an injection molding apparatus 26 through a pellet feeder 24.

The injection molding apparatus 26 melts pellets fed in a
cylinder and injects melted resin from an injection hole arranged
at an end thereof. The injection molding apparatus 26 feeds pellets
into the cylinder and conducts a first injection, and injecté
according to the best accumulation amount per unit shot obtained
by examining quality of a resin purge injected after a
predetermined time from the first injection.

As shown in FIG. 2, the pellet feeder 24 is provided with a
pellet feeding regulator 28. The pellet feeder 24 is provided with
first énd secbnd.pellet feeders 30, 32. Pellets which amount was
controlled by the pellet feeding regulator 28 are fed from the
pellet storage 22 to the pellet feeder 24.

'The pellet feedér 24 has double structure. In other words,
the pellet feeder 24 has the first pellet feeder 30 of transparent

acrylic and the second pellet feeder 32 of copper, placed in the
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first pellet feeder 30. An end of the second pellet feeder 32 juts
toward the injection molding apparatus beyond an end of the first
pellet feeder. Thus pellets pass the second pellet feeder 32, and
water and gas pass the space between the first pellet feeder 30
and the second pellet feeder 32. Reference number 31 isl a net for
" removing dust in water and gas exhausted from pellets melted in
the cylinder.

The first pellet feeder 30 and the second pellet feeder 32
placed in the first pellet feeder 30 construct a device for
preventing contact 34. The first pellet feeder 30 has an exhaust

port 36. The exhaust port 36 is connected to a decompressor 38

e (RN

—

which is described later.A pellet feeding passage 40 is constructed
as stated above.

Detectors 50, 52, which are described later, are attached to
the second pellet feeder 32.It is preferable to arrange the
detectors at the lower portion of the second pellet feeder 32.

The pellet feeding passage 40 described above is constructed
as one body, but it is possible to make each component removable
in consideration of maintenanee and cleaning. The auto loader and
the interior of the pellet storage are cleaned by blowing gas from
the upper portion. Pellets rub each other while moving or dropping.
As aresult, pellets get static electricity. The staticelectricity
generated on pellets disturbs smooth feeding of pellets. It is
therefore preferable to arrange a static electricity prevention

means (not illustrated) at the feeding passage from the storage
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tank to the pellet feeder.The static electricity prevention means
is, for example, the earth.

| Owing to the adjustment of feeding pellets by the pellet
feeding regulator 28, the amount of pellets fed to the injection
molding apparatus is variable, the feeding amount is fixed and
the feeding time is variable, or the feeding is stopped and started.
The'pellet féeding regulator 28 has a motor 42. Owing to the
adjustment of the feeding amount of pellets, the number of
rotations of the motor is variable, the number of rotations of
the motnr is fixed and the time of rotation of the motor is variable
(including stop), or rotations of the motor are stopped or started.
The feeding amount of pellets is also variable owing to the
decompression degree and the pellet temperature. The feeding
amount of pellets, i.e. the accumulation amount of pellets,
increases as the decompression degree becomes higher and increases
as the pellet temperature becomes.higher.

The pellet feeding regulator 28 in FIG.2 is arranged
transversely, and it can also be arranged longitudinally. The
pellet feeding regulator 28 has a shaft 44, a spiral feeding portion
46 with a predetermined pitdh, and the driving motor 42 at the
other end thereof. The shaft 44 and spiral feeding portion 46 of
the pellet feeding regulator 28 are placed in a housing 48. The
driving motor is controlled on the basis of information from a
detector described later. The amount of pellets fed through the

spiral feeding portion is adjusted by controlling the number of
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rotations of the shaft connected to the mot'(.)r.Besides the
construction described above, it is possible to arrange various
regulation mechanisms,for example a regulation blade for
adjusting the diameter of the pellet feeding passage.. to the pellet
feeding regulator 28.

Reference number 50 and 52 are detectors, for example position
sensors. 'i‘he detectors 50 and 52 are attached to the second feeder
32. The detector 50 detects a situation wherein pellets overflow
-the cylinder and come out to the second pellet feeder. The detector
52 detects a situation wherein pellets begin to be accumulated
above a determined accumulation position in the second pellet
feeder. When a detecto;‘ operates, the informatioq is sent to a
system controller 54. The system controller 54 sends a signal for
controlling the accumulation amount of pellets to the pellet
feeding regulator on the basis of the infoﬁnation. Thus, the
pellet feeding regulator 28 adjusté the feeding amount of pellets
by adjusting the number of rotations of the motor 30, fixes the
number of rotations of the motor 30 and adjusts the driviilg time,
or stops and starts driving of the motor 30. Or a signal is sent
from a pressure controller 56 in the system controller 54 to the
air-exhaust ventilator 14, and the amount of pellets fed from the
storage tank 12 is changed.

Moreover, a driving detector 58 which detects fluctuation of
driving of a screw is arranged at one end of the screw.Reference

number 60 is a device for controlling the injection molding
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apparafus that controls the injection molding apparatus such as
movement of a screw arranged in an injection moldiné chamber 62
of the injection molding apparatus. Information of the injection
molding apparatus controller 60 is sent to the system controller
54, and the whole injection molding system is controlled.

The foregoing injection molding apparatus has a heater in the

circumference, an injection hole at an end, and a screw. The screw -

has a weighing zone, a compressing zone, and a feeding zone. The
temperature of péllets rises to a uniform temperature along with
self-generation of heat. In the compressing zone, pellets are
melted and mixed. Due to this function, melted resin of a fixed
amount is sent toward a nozzle. Pellets fed in the injection
molding apparatus have cushion pressure when they are compressed
by the screw. The range of fluctuation of the cushion pressure
is arranged to be 5 mm * 0.5 mm at most.

The inside of the injection m.olding apparatus can be kept
hermetically, and it is also possible to introduce air of the
atmosphere or an inert gas from another end of the injection molding
apparatus. The means to f‘eed gas is a mouth 64 arranged at another
end opposing the injection hole of the cylinder of the injection
molding apparatus. Instead of air, an inert gas can be introduced
in the cylinder. Furthermore, it is preferable to heat the gas.
The feeding amount of air in a conventionally used 50 ton injectibn
molding apparatus of Fanuc Ltd. is approxirﬁately 200 N1 / min -

approximately 300 N1 / min.
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Pellets fed from the pellet feeder to the injection molding
chamber of the injection molding apparatus move in said chamber
due to the screw, and water and gas in the pellets are discharged
while melting. A gaseous body which includes the water and gas
discharged fr_om the pellets is thrown out of the injection molding
apparatus owing to a vacuum pump consisting the decompressor 38.

The decompressor 38 is attached around the lower portion of the
second feeder 32. Thus the decompressor 38 sucks water and gas.
generated from melted pellets, and exhausts the water and gas to.
the atmospheré. The inside of the injection molding chamber or
the inside of the feeder is arranged to be und:er decompression,
and preferably about 300 Torr at least.

The gaseous body including the water and gas which were taken
out is moved through a device for disposing exhaust gas 66 and
the vacuum pump 38 to a pellet heater 68. The pellet heater 68
is ; heat exchanger. The warm gaséous body from the injection
molding apparatus is moved to the heat exchanger. On the other
hand, air in the atmosphere is moved to the heat exchanger through
a combressor (not illustrated). The air in the atmosphere is thus
heated to approximately 80 T when it passes the heat exchanger.
The warm air is fed to the pellet storage tank 12. The interior
of the storage is heated to approximately 40 C by placing the
foregoing heat exchanger 68 in the storage. When air from outside
passes inside the storage, it is heated and moved to the heat ex

changer 68. It is preferable to place the vacuum pump, device for
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disposing exhaust gas, and compressor in the storage.

It is preferable to dispose harmful objects included in water
and gas in the warh exhaust gas using the device for disposing
exhaust gas 66 such as a filter before they get into the heat
exchanger. The purified warm gaseous body is deprived of heat by
the heat exchanger, and is discharged to the atmosphere. Undried
resin pellets are thus heated in the pellet storage tank. The
heated pellets are fed into the injection molding apparatus through
the pellet feeding passage. Heating pellets is especially
effective when undried resin pellets are used.

The heater of the pellet can be different in construction from
the foregoing heater. For example, the purified warm gaseous body
is directly introduced to the pellet feeding passage. It is
possible to attach a heater such as a band heater fo the pellet
feeding passage. The amount of water discharged when pellets are
heated by the heater 75 such as a bénd.heater is smaller than the
amount of wéter discharged when melted in the injection molding
apparatus. The amount of impure gas discharged by the former is
smaller than the amount of gas discharged by the latter.

The second pellet feeder 32 of copper in FIG. 2 composes a second
pellet heater. Warm gaseous body generated in the injection
molding apparatus is discharged to the atmosphére by the
decompressor. When_ the warm gaseous body passes the space between
the first pellet feeder 30 and the second pellet feeder 32, the

second pellet feeder 32 is heated by the warm gaseous body.
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Consequently, pellets are heated while they pass the heated copper
feeder.

Next, melted resin injected from the injection hole of the
injection molding apparatus is injected into a die 70 placed
forward. The melted resin is hardened in the die 70, and an
injection molding product is formed. Most of the gas and water
in the injected resin are removed in the process melting in the
injection molding apparatus, but a part of the gas and water that
remain in the resin come into the die. In order to prevent water
an_d gas from sticking to _the inside of the die, the die is connected
to the decompressor 38. Moreover, harmful objects discharged from
the die is caught by the filter 66, and the harmful objects are
removed. The decompressor compulsorily exhausts water and gas
discharged from the injection molding apparatus and/or water and
gas discharged from the die.

In this case, it is possible i:o use either the same vacuum
pump for discharging gas and water in the injection molding
apparatus or another vacuum pump. The vacuum pump removes water
and gas discharged from the injection molding apparatus and/or
the die under deconipression. A pellet exhaust passage 71 is
composed by a passage through which water and gas removed from
the injection molding apparatus and/or the die under decompression
are discharged to the atmosphere.

FIG. 3 shows a schematic illustration of an injection molding

system 72. Plural injection molding apparatuses 26 are arranged
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in the illustration. Feeding pellets to each injection moiding
. apparatus 26 is conducted by one central control device 74, which
controls the feeding amount, operation parameter of the injection
molding apparatuses, pressure for feeding, and heating control.
Thus the injection molding system is unmanned and automatized by
using one central control device.

The operation of the present invention is described below.
The resin pellets fed to the injection molding apparatus according
to the present invention are undried pellets which are not dried
before they are fed to the injection molding apparatus. Instead
of undried pellets, commonly used dried resin pellets and recycled
resin can be used as the resin peilets.

In the present invention, undried resin pellets are fed into -
the injection molding apparatus. The injection amount per unit
shot, for example per one shot wherein excellent articles are
obtained varies due to the operatién conditions such as the kind
of resin material used as raw material of pellets, feeding amount
of pellets, pellet temperature, and decompression degree under
which water and gas inside the injection molding apparatus are
discharged outside. In other words, the accumulation amount per
unit shot of pellets fed into the cylinder of the injection molding
apparatus varies.

Undried resin peilets made of a kind of resin material is fed
into the cjrlinder of the injection molding apparatus and the

operation conditions such as the feeding amount of pellets, pellet
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temperature, and decompression degree are determined. In this
case, an accumulation amount, wherein pellets do not overflow from
the cylinder of the injection molding apparatus even when pellets
are successively fed into the injection molding apparatus, is fed
as one shot.

Next, injection is conducted using the accumulated pellets
for one shot. Then, the quality of fhe injected resin purge is
examined or evaluated. The examination is performed with a resin
purge injected after a predetermined time, for example 2 - 3 minutes,
from the first injection of a resin purge is used. If an excellent
_article is obtained in this examination, the operation conditions
for said feeding amount of pellets are determined._ It is
preferable to gradually increase the determined accumulation
amount and obtain the threshold value of accumulation amount
between inferior articles and excellent articles. It is
preferable to gradually decrea'se. the determined accumulation
amount and obtain the threshold value of accumulation amount
between inferior articles and excellent articles.

An accumulation amount between the determined accumulation
amount and the thr%gggig%gvffé}of accumulation amount is the best

accumulation amount. Operation conditions between the operation

i
H

conditions such as the pellet feeding amount, pellet temperature, ™

',f:an'd de_QOqlpressiOn degré'eg where the determined accumulation amount
is obtained and the operat{"on conditions such as the pellet feeding

amount, pellet temperature, and decompression degree where the
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threshold vaiue of accumulation amount is obtained are the best
operation conditions. That is to say, injection molding of
excellent articles is obtained when injection molding is conduqted
with an accumulation amount between the determined accumulation
amount and the threshold value of accumulation amount. In this
case, the best accumulation amount includes the determined
accumulation amount and the threshold va]_-ue of accumulation amount.
Injection molding can be therefore conducted with the determined
accumulation amount obtained in the foregoing evaluation without.
obtaining the threshold value pf accumulation amount:

As a result of the examination, the best accumulafion amount
for a unit shot varies due to the operation conditions such as
the kind of resin material, feeding amount of peilets, pellet
temperature, and decompression degree. The best accumulation
amount is obtained by changing at least one of the operation
conditions such as the kind of resin material, feeding amount of
pellets, pellet temperature, and decompression degree.

In the case of certain operation conditions such as a kind
of resin material, a feeding amount of pellets, a pellet
temperature; and a decompression degree, the best accumulation
amount is in the cylinder (Case 1). In the case of other operation
conditions such as another kind'of resin material, another feeding
amount of pellets, a pellet temperature, and a decdmpression degree,
the best accumulation amount overflows the cylinder and comes to

the position of the pellet feeder. It is therefore necessary to
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conduct injection molding with the best operation conditions for
the best accumulation amount in order to obtain ‘an excellent
molding product.

When an amount above the best accumulation amount of pellets
is injected, the resin purge becomes inferior. It is therefore
important to control each of the operation conditions such as the
kind of resin material, feeding amount of pellets, .pellet

temperature, and decompression degree not to exceed the best

accumulation amount. J For example‘,m when the decompression is at

/!;300 Torr, the feeding amount is approximately lg / sec -

' approximately 7g / sec. When the decompression is at least 100

Torr and the heating temperature is 66 T, the feeding amount is

. approximately 1g / sec - approximately 10g / sec. .

. v

s ' A trouble often occurs in the driving process of the injection
molding apparatus. The accumulation amount of pellets sometimes
begins to increase above the best. accumulation amount although
injectionmolding is conducted under the best operation conditions.
In such a case, the injection molding product becomes inferior
although the best accumulation amount of pellets is continuously
fed.

It is therefore necessary to coritrol the accumulation amount
of pellets to be always in the best value of accumulation amount.
The accumulation amount of pellets is fundamentally controlled
as follows. The feeding amount of pellets is changed. The feeding

amount of pellets is fixed and the feeding time is changed. Feeding
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is stopped and started. dr the operation qonditions such as the
pellet temperature and/or.decompression degree are changed.

In order to prevent pellets from accumulating over the best
accumulation amount, the accumulation situation is controlled by
using a detector, for.example a position sensor. At least one
detector 1is placed between the position of the determined
accumulation amount and the position of the threshold value of
accumulation amount:.l It is preferable to place the detector at
a position between the position of the determined accumulation
amount and the position of the threshold value of accumulation
amount. Or detectors are placed at the determined position of the
determined accumulation amount, the threshold value position of
the threshold value of accumulation amount, and a position between
these positions. It ispreferable to decide the positions to place
the detectors flexibly owing to the best accumulation amount.

In the foregoing Case 1, the b.est a_ccumulat:i_.on amount is in
the cylinder. 1In this case, it is preferable to arrange the
detectors in the cylinder, but it is difficult f:o arrange the
detectors in the cylihder. The detectors are therefore placed at
the lowest portion of the pellet feeder, i.e. a place which is
near the feeding mouth of the cylinder and is assumed to be the
threshold value position of accumulation amoﬁnt. When the
accumulation amount of pellets comes to the position of the
detector, feeding of pellet's is temporarily stopped. When the

accumulation amount of pellets begins to be lower than the position,

28



feeding pellets under the best conditions or feeding of an optional
amount is started.

In this case, said detector can be a counting sensor instead
of a position sensor. The counting sensor counts the number of
pellets passing a position in the pellet feeder in a unit time.
In this case, the number of pellets per unit time wherein the best
accumulation amount is obtained is determined beforehand, and when
the number of pellets fed in the cylinder is above the number,
the foregoing operation conditions are controlled to feed the best
pellet number in the cylinder.

In the foregoing Case 2, the best accumulation amount is in
the pellet feeder. In this case, the detector is arranged in the
pellet feeder. The detector is placed at a bosition between the
determined position of the determined accumulation amount and the
position of the threshold value of accumulation amount. Or the
detectors are placed at the determihed position of the determined
accumulation amount, the threshold value position of the threshold
value of accumulation amount, and a position between these
positions.

In the former case, when the accumulation amount of pellets
"comes to the position of the detector placed at the determined
position, the accumulation amount is controlled in the foregoing
fundémental controlling method. 1In the latter case, when the
accumulation amount of pellets comes to the position of the

detector placed at the determined position, the accumulation °
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amount is controlled by the foregoing fundamental controlling
method;

Especially when the accumulation amount of pellets comes to
the position of the detector placed at the position of the threshold |
value, the accumulation amount is controlled by temporarily
stopping feeding pellets, and feeding pellets under the best
conditions or feeding of an optional amount is started when the
accumulation amount of pellets becomes lower than said position.
In this case, it is possible to control the accumulation amount
with either of the foregoing two detectingmethods. It ispossible '
to use a counting sensor instead of a position sensor as the
detector in this case too.

In the foregoing case, when pellets accumulate above the
detector, the detector sends the information to the system
controller, and a signal of feeding control is sent from the
controller to the pellet feeding regulator.- When this signal is
sent, the pellet feeding regulator changes the feeding amount of
pellets, fixes the feeding amount of pellets and changes the
feeding time, or temporarily stops feeding. Consequently,
" pellets always accumulate at the best accumulation amount. The
system controller controls the operatioh conditions such as the
pellet temperature and the decompression degree t6 be in the best
conditions.

The process of determining the best accumulation amount per

one shot and the process of melting and injecting pellets of the
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foregoing best accumulation amount is conducted by the same
“injection molding gpparatus or by a sepdrate injection'molding
apparatus respectively.

In injection molding, it is possible to use the recommended
value described in the specifications or the pamphlet or the value
obtained in an advance evaluation test instead of lthe values of
the best operation conditions such as the pellet feediﬁg amount,
pellet temperature, and depression degree where the best
accumulation amount is obtained. 1In this case, it is possible to
inject using said recommended values, but it is preferable to
inject using the recommended value at first, examine the injected
product with the foregoing evaluation method, and as a result of -
the evaluati_on, inject under the best operation conditioﬁs. The
time to obtain the best accumulation amount and the best operation
conditions is shortened by using these known values.

As described above, the accu:ﬁulation amount of pellets is.
controlled for two purposés. One is controlling in order to
determine the best accumulation amount per unit shot for obtaining
an excellent resin purge. Another is controlling in order to make’
the accumulation amount of fed pellets always exist in the best
accumulation amount per unit shot. in controlling the -
accumulation amount of pellets, for example, the fqregoing pellet
feeding regulator controls the feeding.

When pellets are melted in the cylinder of the injection

molding apparatus, water and gas are discharged from the pellets.
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The present invention is composed to compulsorily expel the water
and gas to the atmosphere. These water and gas are discharged to
the atmosphere under decompression. Or these water and gas are
discharged to the atmosphere under decompression along with air
introduced from the atmosphere and an inert gas.

As described above, water and gas are discharged to the
atmosphere under decompression. When a rising current of water
and gas collides with dropping pellets, dropping of pellets is
disturbed. Therefore pellets of the determined feeding amount are
not fed to the injection molding apparatus. The présent invention
is composed to prevent contact of dropping pellets and a rising
current of water and gas. A first area where rising water and gas
pass and a second area where dropping pellets pass are separated.
The first area where water and gas pass 1is connected to the
decompressor. The member forming said second area is longer than
the member forming said first area. This accurately prevents
contact and accurately feeds pellets of the determined amount to
the injection molding apparatus.

Moreover, water and gas are discharged from pellets in the
process of melting in the injection molding apparatus. A part of
the water and gas are discharged to the inner surface of the die
when resin is injected into the die. The present invention has
a structure wherein water and gas discharged from pellets in the
process of melting in the injection molding apparatus and water

and gas discharged to the inner surface of the die when resin is
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injected into the die are released. Furthermore, this invention
is provided with an apparatus to remove harmful objects in water
and gas at the gas exhaust passage where gas is discharged to the
atmosphere. Thus, harmful objects are not discharged to the
atmosphere. Therefore harmful obj_ects such as objects that
generate dioxin included in resin are not discharged to the
atmosphere.

In case of using undried resin pellets, it is preferable to
dry pellets to some extent before feeding to the injection molding
apparatus. The present invention is provided with a heatc_{ﬁ:‘ which
utilizes hot gas dischafged in the process of melting in the
injection molding apparatus. It is preferable to arrénge first
and second heaters as the heater. The second heater is placed at
the pellet feeding passage at the injection molding apparatus side.

Pellets fed to the 'injection molding apparatus have cushion

pressure when compressed by the screw. | It is possible to arrange

i
N

the range of fluctuation of the cush'iofl' pressure to be 5mm £ 0.5

mm at most.
T Pellets are automatically fed because the pellet feeding
passage is under decompression. Moreover, the pellet feeding
passage and the gas exhaust passage are connected to one
decompression system. This simplifies the pellet feeding and gas
exhausting system.

Said method for injection molding according to the present

invention only needs to have each process. Therefore the order
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of each process is not limit

ed to this order, and it is possible to adopt various orders.
It will be understood that the present invention is not limited

to the embodiments and covers various changes andﬁmbdifications

within the spirit and scope of the invention.

. As described above, the invention can be applied to not only
an injection molding apparatus wherein resin is melted in the
cylinder and injected from its end under pressurization but also
any apparatus which is not named an injection molding apparatus"
wherein resin is melted in the cylinder and.injécted.from its end -
under pressurization.

The injection molding products include various molding.

products such as electronic components and machine components..
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CLAIMS

L ]
/) U\ method for J.n]ectlon molding compris:l.ng a process of

T s T
=

cenducting a first injection by feeding undried resin pellets into

a cylindef}lbf an injection molding apparatus and a process of

conducting a injection molding by means of a injection with a best
accumulation amount per unit shot obtainéd by checking qualityl
of a resin purge 1n3ected aftei' a predetermined time from the first
injection.

E\A method for injection molding] comprlsing- ,

- s S o 2 ey

( a) E process of decompressing a gas .exhaust passage in order to
exhaust water and gas discharg.ed from a die and/or water and gas
discharged from pellets- melted in a cylinder of an injection
molding apparatus,

(b): ; pr.ocess of con.ducting a first 1njection by feeding undried
resin pellets through a pellet feeding pas_sage to the cylinder
of the injection molding apparatus;

(c) E_a'_process of examining quality of a resin'pu'rgej{i’injected a.fter

a predetermined time from said first injection;

(q})_.-__'_a process _of determin_ing_a__t_)_es‘t .ac__:_cun_l_ulatio.n amo_u_t_r,_;_t___ger_unit _

shot as a result of said examination; and
{e) a process of conducting injection molding with said best

accumulation amount.

ra,\ A method for injection molding comprising:

(a) a process of decompress1ng a gas exhaust passage in order to
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exhanst water and gas discharged from a die and/or water and gas
discharged from pellets melted in a cylinder of an injection
molding apparatus;

\/ (b) a.process of conducting a first 1nJection by feeding undried
resin pellets through a pellet feeding passage to the cylinder
of the injection molding apparatus;

(c) a process of examining quality of a res1n purge injected after
a predetermined time from said first injection;
(d) a process of determining a best accumulation amount per unit
shot as a result of said examination;
(e) a process of detecting an accumulation amount of pellets fed
during injection molding: |
(f) a process of controlling an accumulation amount of pellets
upon said detection information; and

X (g) a process_of conducting injection molding with said best
accunnlation amount.

A 4. method for injection molding comprising:u

&« (a) a process of decompressing a gas exhaust passage in order to

exhaust water and gas discharged from a die and/or water and gas
discharged from pellets melted in a cylinder of an injection
molding apparatus;

X (b) a process Qf_conductingwgwﬁirggminjection by feeding undried
resin pellets through a pellet feeding passage to the cylinder
of the injection molding apparatus;

(c) a process of examining quality of a resin purge 1n3ected after

e Iy
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a predetermined time from said first injection;

)( (d) a process of determining best operation conditions concerning
operation conditions such as a feeding amount of pellets per unit
shot, a decompression degree, ‘and a pellet temperature as a result
of said examination; and
(e) a process of qgnducting injection molding under said best

e e

operation conditions.

.

5)\ method for injection molding comprising:

X‘(a) a process 9_f__d_e_comp:es_sin_g a gas .exhaust paésage in order to
exhaust water and gas discharged from a die and/or water and gas
discharged from pellets melted in a cyliﬁder of an injection
molding apparatus;

X (b) a process of conducting a first injection by feeding undried
f:esin pellets through a pellet feeding passage to the cylinder
of the injection molding apparatus:

(c) a process of exaxnining .qpal_lr_ity__d_f_, a resin purge injected after

a predetermined time from said first injection:

(d) a process of determining a best accumulation amount per unit

shot as a result of said examination;

)< (e) a process of controlling operation condi_t_;_iqgg_ such as a feedi___ng _

Yo

amount qf pe;lets, a degree of decompression, and a pellqt
temperature in order that said best accumulation amount exists
in a pellet feeder; and

X (f) a process of conducting injection molding under said best

operation conditions.

———

—
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\6,1A method for injection molding comprising:

X (a) a process of decompressing a gas exhaust passage in order to

-

exhaust water and gas discharged from a die and/or water and gas
discharged from pellets melted in a cylinder of an injection
molding apparatus;
X (b) a process of conductlng a flrst injection by feeding undried
re51; pellets through a pellet feeding passage to the cylinder
of the injection molding apparatus:;
(c) a process of examir_liril___g___ qualltyof a J;es_in purge injected after
a predetermlned time from said first injection;
(d) a process of determining a best accumulation amount per unit
shot as a result of said exémiriation;
(e) a process of feeding pellets to said injection molding
al;parétus separatgly from wgter aﬁd gés exhaus£ed from said pellets
to be melted; and
X (f) a process of conducting injeét;i.on mo],dipgﬂg_qgg_r;___g_a_id best
Aé;;lmulation amount. |
X @The method for injection molding of c¢laim 1, 2, 3, 4, 5, or
| 6, wherein pellets of an accumulation amount in which pellets do
not overflow from the cylinder of the injecfion molding apparatus
even if pelleté are continuously f'ed in the cylinder of the
injection molding apparatus are fed as one shot in said examination
process.

:'i-,\ 8. '@}he method for injection molding of claim 5, wherein a
N

recommended value decerihed in specifications or a pamphlet or

. s
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a value obtained in an evaluation is used instead of the process
of determining best operation conditions such as a feeding amount
of pellets, a decompression degree, and a pellet temperature.

an
/ 9.)The method for injection molding of claim 2, 3, 4, 5, or 6,

N
wherein said process of determining a best accumulation amount
is conducted by changing operation conditions such as a feeding
émount'of pellets, a pellet temperature, and a decompression

degree.

:iOL/&he method for injection molding of claim 3, wherein said

PR

P

accumulation amount controlling process is controlled by changing
the feeding amount.

]
[

“ii:%?pe method for injection molding éf claim 3, wherein said.
\Maé;;mulation amoﬁnt contro;ling process is controlled by fixing
the feeding amount and qhanging the feeding time. |

)( zh 1gffahe method for injection molding of claim 3, wherein feeding
is stopped and started in said acéumulation amount controlling
process.

13. ll;:l'he method for injection molding of claim 3, wherein the method
additionally comprises a process of changing said detection
position.

X 5;&4;}The method for injection molding of claim 1, 2, 3, 4, 5, or

-6: further comprising an air feeding process for feeding air or

geg\;uch as an inert gas into said injection molding apparatus.
@&yQZ?@gﬁﬁsiﬁ&he method for injection molding of claim 1, 2, 3, 4, 5, or

x -
6, wherein dried pellets or recycled resin are used instead of

Cw RN )

I
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said undried pellets.

-

({16 2 tngestion nolaing systen comprisingh an tnjection molding
apparatus for conductinga first inj eqtion by feedingundried resin
X pellets into a cylinder of an ihjection molding apparatus and
injecting with a best accumulation amount per unit shot obtained
by checking quality of a resin purge injected after a predetermined
time from the first injection;
a pellet feeding passage for feeding pellets into the cylinder
of the injection molding apparatus;
a gas exhaust passage for exhausting water and gas in resin
discharged in said injection molding apparatus anci/or a die; and
a decompressor connected to said exhauét passage.
17An injection molding system comprising: an injection molding
Py apparatus for conductinga first injection by feeding undried resin
pellets into a cylinder of an injection molding apparatus and
injecting with a best accumulation. amount per unit shot obtained
by checking quality of a resin purge in jected after a predetermined
time from the first injection;
a pellet feeding passage for feeding péllets into the cylinder
of the injection molding apparatus:;
a .gas exhaust passége for exhausting water and gas in resin
discharged in said injection molding apparatus and/or a die:
a detector for detecting an accumulation amount of pellets fed
during injection molding;

a Pellei_aacunullai'—lnn—amnunt controlling means for controlling

0 H"I"I Illﬂl "lll lilll Il l"l
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an accumulation amount of pellets upon information of said
detector; and a decompressor connected to said exhaust passage.
3:8/, An injection molding system comprising:
an injection molding apparatus for conducting a first injection
by feeding undried resin pellets into a cylinder of an injection
mblding apparatus and in;]ecting with a best accumulation amount
per unit shot obtained by checking qualj.ty of a resin purge injected
after a predetermined' time 'f\rom the first injection;
a pellet feeding passage for feeding pellets into the cylinder
of the injection molding apparatus; .
a pellet feeding passage for feeding pell_ets into the injection
molding apparatqs; |
a gas exhaust passage for exhausting wa:ter and gas in resin
discharged in said injection molding apparatus and/or a die;
a device for preventing contact arranged at said pellet feeding
passage in order to preven_t pellets fed through said pellet feeding
passage to said injection molding apparatus from contacting water
and gas discharged from said injection molding apparatus; and
a decompressor connected to said exhaust passage.
vf19 ./An injection molding system co.mpz;ising:

y a —first injection molding apparatus for conducting a first

injection by feeding undried resin pel]_.ets into a cylinder of an

‘injection molding apparatus and examining quality of a resin purge

obtained from injection after a predetermined time from the first

injection; . S

BT (AR T
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a second injection molding apparatus for injecting with a best
accumulation amount per unit shot as a result of said examination;
‘a pellet feeding passage for feeding pellets into the cylinder
of the injection molding apparatus;

a gas exhaust passage for exhausting water and gas in resin
discharged in said injection molding iapbaratus 'and/or a die:

a decompressor connected to said gas exhaust passage;

a detector for detecting the fed accumulation amount; and

a pellet accumulation amount controlling means for cpntrolling

the accumulation amount of pellet upon information of said

detector.

20.) The injection molding system of claim 17 or 19, wherein said
pellet accumulation amount controlling means controls at least
one of operation conditions such as a feeding amount of pellets,

a decompression degree'. and a pellet temperature.

~

k21\ The injection molding system of claim 17 or 19, wherein said

pellet accumulation amount controlling means comprises a pellet
feeding regulator and a system controller.

\ / 22\’\['he injection molding system of claim 21, wherein said system

! /
e e

controller controls the decompressor and a pellet heater.

{23, The injection molding system of claim 21, wherein said pellet

\./"—

feeding regulator changes a feeding amount.

i 24. The injection molding system of claim 21, wherein said pellet

.

feeding regulator fixes a feeding amount and changes a feeding

i . nm i

time.



25. The injection molding system of claim 21, wherein said pellet

(,.:r"".

feeding regulator stops and starts feeding.
26\) The injection molding system of claim 17 or 19, wherein said
\—aetector is arranged so that at least one detector is placed at
a position of the best accumulation amount.
'/27\‘The injection molding system of claim 16, 17, 18, or 19, further

\._..—
comprising a heater for heating pellets to be fed to the injection
molding apparatus .

e

28 ,--T'The injection molding system of claim 27, wherein said heater
is a heat exchanger that utilizes warm gas discharged from the
| injection molding apparatus.

29 The injection molding system of claim 27, wherein said heater
1s placed at the pellet feeding paseage.

30 .H_li.t‘The injection molding system of claim 18, wherein said device
"-fo‘r preventing.contact lis placed at the pel\let feeding passage

and .comprises a pellet feeder in doﬁble structure so that pellets
pass through a second pellet feeder of said pelJ:et.feeder and water
and gas pass through a space betyveen a first pellet feeder and
the second pellet' feeder. |

31 The injection molding system of claim 30, wherein an end of

\the second pellet feeder juts toward the injection molding

apparatus beyond an end of the f1rst pellet feeder.

32 \ The injection molding system of claim 16, 17,18, or 19, further

comprising a gas feeder for feeding air or gas such as an inert

gas into said injection molding apparatus.

43 A OO VO
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o~ 08 2}”\& The injection molding system of claim 16, 17, 18, or 19, wherein

dried pellets or recycled resin are used instead of said undried

pellets.
/’\\
/;‘34.‘-) An injection molding system comprising plural injection
- -_x-—' ——’/." . .
AP molding apparatuses and one central control device, wherein said

injection molding apparatuses co_nduct a first injection by feeding
undried resin 1-)ellet's to cylinders of the injection molding
apparatuses and inject with a best ‘accumulation amount per unit
shot obtained by examining qua_lity of a resin purge injected after
a predetermined time from the first injection, and said one central
control device controls feeding of pellets so that excellent
articles are always obtained due to a result of examining a purge
injected after some minutes from the first injected purge upon

information of operation environment of each injection molding

apparatus . o

% by feeding undrled pellets into ac l:l.nder of the 1n3ect10n molding

apparatus and injecting with a best accumulation amount per unit
shot obtained by checking quality of a resin purge injected after -
a predetet'mined_ time from the first injection.
. 56 ‘.‘.\‘The injection molding apparatus of claim 35, further comprising
a pellet accumulation amount controlling means which controls at
least one of operation conditions such as a feeding amount of
pellets, a decompression degree, and a pellet temperature.
@\ iThe injection molding apparatus of claJ.m 36, wherein said
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pellet accumulation amount controlling means comprises a pellet

2<’ feeding regulator.
;;igﬁ The injection molding apparatus of claim 37, wherein said

pellet feeding regulator changes a feeding amount.
;i?§9}5The injection molding apparatus of claim 37, wherein said
pellet feeding regulator fixes a feeding amount and changes a

7
\

feeding timef

h&o, Ehe injection molding apparatus of claim 37, wherein said
>< .pellet feeding regulator stops and starts feeding
"4l. The injection moldlng apparatus of claim 35, further
comprising at least one deteetor placed at a position of the best

accumulation amount.

/-—--'— e —— — C——

f.42 A pellet feeding unlt comprlslngg

>< "a pellet feedlng passage for feedlng pellets into a cyllnder of
an inJectlon moldlng apparatus in order to melt and inJect undried
resin pellets fed through the pellet feeding passage;

a gas exhaust passage for exhausting water and gas in resin
discharged in a die and/or the injection molding apparatus;

a decompressor connected to said gas exhaust passage;

a detector for detecting an accumulation amount of pellets fed
during injection molding;

a pellet accumulation aﬁount controlling means for controlling
the accumulation amount of pellets upon information of said
detector; and

a removing apparatus which is placed at said exhaust passage and

This Sheet Has Been Rep

WA llll LU L




removes harmful objects in warm exhaust gﬁs discharged from the
1nject10n moldlng apparatus.

l4i/)A pellet feedlng unit comprising:

a pellet feeding passage for feeding pellets into a cylinder of
.an injection molding apparatus in order to melt and inject undried
resin pellets fed througﬁ the pel;et feeding passage:

a gas exhaust passage for exhausting water and gas iﬁ resin
discharged in a.die and/or the injection molding apparatus;

a decompressor connected to said gas exhaust passage;

a device for preventing contact which is placed aﬁ said pellet
feeding passage and prevents pellets fed through said pellet
feeding passage into the cylinder of the injection molding
apparatus from contacting water and gas in resin discharged from
séid injecfion molding apparatus:

a detector for detecting an accumulation amount of pellets fed
during injection molding;

a pellet accumulation amount controlling means for controlling
the accumulation amount of pellets upon information of said
detector;

a removing apparatus which is placed at said exhaust passage and
.removes harmful objects in warm exhaust gas discharged from the
injection molding apparatus; and

a heater for heating pellets to.be fed to said injection molding
apparatus.

r/..

\44/ The pellet feeding unit of claim 42 or 43, wherein said pellet

& ||II|II| |||I|l ||I|| i |II|
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accumulation amount controlling means controls at least one of

s }V operation conditions such as a feeding mount of pellets, a

decompression degree, and a pellet temperature.
"j 45. The pellet feedlng unit of claim 44, wherein said pellet

accumulation amount controlling means comprises a pellet feeding

X

regulator and a system controller.

:,j;f'"'46."'f.; The pellet feeding unit of claim 45, wherein said system

controller controls the decompressor and the pellet heater.

1 '47 . ttl‘he pellet feeding unit of claim 45, wherein sa_i'd pellet feeding
AN _
regulator changes a feeding amount.

T 48 ._i__.The pellet feeding unit of claim 45, wherein said pellet feeding

Lo
AN

regulator fixes a feeding amount and changes a feeding time.
(~49. .-\The pellet feeding unit of claim 45, wherein said pellet feeding

X regulator stops and starts feeding.

50 .'The pellet feeding unit of claim 42 or 43, wherein said detector

is arranged so that at least one detector is placed at a position |

of a best accumulation amount.

. et ¢ 2o . " ._‘.

, 51 An 1nject10n moldlng product!made by the method for injection

= i 1 e o~ e e e

- s Temd

moldJ.ng of clalm 1 2 3. 4 5, or 6 the injection molding system
of claim 16, 17, 18, 19, or 3@, the injection molding apparatus

of claim 35, or the pellet feeding unit of claim 42 or 43.

\
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