SPECIFICATION

TITLE OF THE INVENTION
GATE CUT APPARATUS AND METHOD FOR A DISC MOLDING APPARATUS

BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to a cutting apparatus and method
for molding, and more specifically, to a gate cut apparatus and method
for a disc molding apparatus.

Description of the related art:

Conventionally, in an injection molding machine, resin heated
and melted within a heating cylinder is charged into a cavity formed in
a mold apparatus. After the molten resin is cooled and solidified
within the cavity, a molded product is removed from the cavity.

For injection of resin, a screw is disposed within the heating
cylinder., When the.screw is advanced, the resin is injected from an
injection nozzle disposed at the front end of the heating cylinder,
The injected resin then enters the cavity via a sprue and a gate.

| A disc molding apparatus for molding a disc is provided with a
gate cut apparatus. After resin is charged into a cavity, the gate cut
apparatus is operated in order to separate a molded substrate within the
cavity from the gate and to form a hole at the center of the molded
substrate.

More specifically, before the resin within the cavity solidifies,
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the gate cut apparatus is operated in order to extend a cut punch.
Subsequently, the mold 1s opened while the extension force of the cut
punch is maintained, and a disc is then removed.

However, in the conventional gate cut apparatus for a disc
molding apparatus, since the extension force is maintained even when
starting the opening of a mold, the opening of a mold cannot be
performed with accurate timing and speed. Therefore, molding defects

due to an improper mold release are sometimes produced.

SUMMARY OF THE INVENTION

An improved cutting apparatus for a molding apparatus is
provided, comprising: a cutting apparatus for a molding apparatus,
comprising: a first mold; a second mold disposed so as to face said
first mold and to be advanceable and retractable, said second mold
forming a cavity in cooperation with said first mold when the movable
mold 1s abutted against the stationary mold during mold clamping; a cut
punch recipvocative.ly disposed to advance into and retract from the
cavity; a drive section adapted to advance and retract said cut punch
when driven; and a controller controlling the driving of said drive
section such that during the mold clamping, said cut punch is advanced
at a predetermined extension force in order to perform a cutting of a
portion of a molded product within the cavity and such that the
extension force is made no greater than a preset value before the mold

is opened.



BRIEF DESCRIPTION OF THE DRAWINGS

The structure and features of the cutting apparatus and method
for a molding apparatus according to the present invention will be
readily appreciated as the same become better understood by referring
to the accompanying drawings, in which:

FIG. 1 is a sectional view of an example of a disc molding
apparatus according to an embodiment of the present invention in a state
in which a mold is opened; and

FIG. 2 is a schematic view of the example gate cut apparatus
according to the embodiment of the present invention.

FIG, 3 illustrates an example of a method according to the

present invention.

DETAILED DESCRIPTION

FIG. 1 is a sectional view of an example of a disc molding
apparatus according to an embodiment of the present invention in a state
in which a mold is opened. |

In FIG. 1, reference numeral 11 denotes a stationary platen, and
reference numeral 12 denotes a stationaryside assembly fixed to the
stationary platen 11 by use of bolts 13 and serving as a stationary
mold. The stationaryside assembly 12 comprises a stationaryside base
plate 15; a staticnaryside disc plaﬁe 16 fixed to the stationaryside
base plate 15 by use of bolts 17; an annular stationaryside guide ring
18 disposed to surround the stationaryside disc plate 16 and fixed to

the stationaryside base plate 15 by use of bolts 19; a locating ring 23
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disposed on the stationaryside base plate 15 to face the stationary
platen 11 and adapted to position the stationaryside base plate 15
relative to the stationary platen 11; and a sprue bush 24 disposed in
the vicinity of the locating ring 23.

A sprue 26 is formed at the center of the sprue bush 24 in order
to allow passage of resin injected from an unillustrated injection
nozzle. The front end (the left end in FIG. 1) of the sprue bush 24
faces an unillustrated cavity, and a die 28; i.e., a concave portion
for receiving a cut punch 48, is formed in the front end,

Unillustrated stamper plate aftachment/detachment bushes,
stationaryside airblow bushes, and like components are disposed in the
stationaryside assembly 12.

Reference numeral 31 denotes a movable platen, and reference
numeral 32 denotes a movableside assembly fixed to the movable platen 31
by use of bolts 33 and serving as a movable mold. The movableside
assembly 32 comprises a movableside base plate 35; an intermediate plate
40 fixed to the movableside base plate 35 by use of bolts 37; a
movableside disc plate 36 fixed to the intermediate plate U0 by use of
bolts 42; an annular movableside guide ring 38 disposed to surround the
movableside disc plate 36 and fixed to the intermediate plate %0 by use
of bolts 39; a spring holder ¥4 disposed in the movableside base plate
35 to face the movable platen 31 and fixed to the intermediate plate 40
by use of bolts 45; and a cut punch 48 disposed such that it can be
advanced and retracted. The rearend portion of the cut punch 48 is

held by the spring holder 44, and the front end of the cut punch 48



faces the cavity and has a shape corresponding to the die 28.

Further, a concave portion 50 is formed on a surface of the
movableside disc plate 36 facing the stationaryside disc plate 16.
Accordingly, when the movable platen 31 is moved toward the stationary
platen 11 through operation of an unillustrated mold clamp apparatus in
order to bring the movableside disc plate 36 in contact with the
stationaryside disc plate 16 to thereby perform mold clamping, the
concave portion 50 is closed by the stationaryside disc plate 16, so
that a cavity is formed.

Within the spring holder ¥4 is disposed a spring retainer 51
formed integrally with the cut punch #8. A cutpunch féturn spring 52 is
disposed on the front side (on the right side in FIG. 1) of the spring
retainer 51. Thepefore, the cutpunch return spring 52 urges the cut
punch 48 rearward (leftward in FIG. 1), Further, a rod 61 is disposed
such that the rod 61 can advance and retract and is in contact with the
rear end of the cut punch 48,

Unillustrated ejector bushes, ejector pins, movableside airblow
bushes, and like components are disposed in the movableside assembly
32

In the disc molding apparatus having the abovedescribed
structure, through operation of the mold clamping apparatus, the
movableside assembly 32 can be advanced (moved rightward in FIG, 1) in
order to perform mold closing; the movableside assembly 32 can be
pressed against the stationary platen 11 in order to clamp the mold

(mold clamping}; and the movableside assembly 32 can be retracted
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{moved leftward in FIG, 1) in order to open the mold (mold opening).

At a predetermined time when the mold is clamped, the cut punch
48 is advanced with a predetermined pushout force such that the cut
punch 48 enters the die 28, and the sprue 26 and the cavity are.
separated from each other by the cut punch 48, Thus, gate cutting is
completed - and a hole is formed in an unillustrated substrate molded
within the cavity.

FIG. 2 is a schematic view of one example of gate cut apparatus
according to the embodiment of the present invgntion.

In FIG. 2, reference numeral 12 denotes the stationaryside
assembly, reference numeral 32 denotes the movableside assembly,
reference numeral 48 denotes the cut punch, and reference numeral 62
denotes a gate cut cylinder serving as a drive section. The gate cut
cylinder 62 is composed of a cylinder body 63 and a piston 64 slidably
disposed within the cylinder body 63. The piston 64 is composed of a
head 67 and a rod 61 projecting frontwapd {rightward in FIG. 1) from
the head 67. Therefére, through'dfive of the gate cut cylinder 62, the
cut punch 48 can be advanced and retracted (moved rightward and leftward
in FIG. 1).

' More specifically, the interior of the cylinder body 63 is
divided by the piston 64 such that a first oil chamber 65 is formed on
the side of the head 67, and a second 0il chamber 66 is formed on the
side of the rod 61. The gate cut cylinder 62 is connected to an
electromagnetic valve 71 via lines L1 and L2. The electromagnetic valve

71 is connected to an accumulator 72 via a line L3 and to an oil tank
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13 via a line L4 When a command signal is supplied £rom a controlier
81 to a solenoid a or b, the electromagnetic valve 71 assumes position
A, B, or N. At position A, the electromagnetic valve 71 establishes
communication between the lines Lt and L3 and between the lines L2 and
L4, At position B, the electromagnetic valve 71 establishes
communication between the lines L1 and L4 and between the lines L2 and
L3.

Accordingly, when the solenoid a is excited to place the
electromagnetic valve 71 at position A, oil within the accumulator 72 is
supplied to the first oil chamber 65, so that the rod 61 is advanced
{moved rightward in FIG. 1), As a result, the cut punch 48 is advanced.

When the solenoid b is excited to place the electromagnetic valve 7t
at position B, cil within the accumulator 72 is supplied to the second
oil chamber 66, so that the rod 61 is retracted (moved leftward in FIG.
1), As a result, the cut punch 48 is retracted.

Further, when neither the solenoid a nor the solenoid b is
excited, or when the electromagnetic valve 7! is placed at position N,
the lines L1 and L2 are brought into communication with the line LY, so
that oil within the first and second oil chambers 65 and 66 is
dischérged to the oil tank 73 via throttles 74 and 75 formed within the
electromagnetic valve 71. In this case, the electromagnetic valve 71 is
brought into a null state, so that heither an extension force nor a
retraction force is generated.

Resin is charged into an unillustrated cavity in a state in which

mold clamping has been performed. Before the resin within the cavity



solidifies, the gate cut apparatus is operated in order to extend the
cut punch 48. In the prior art, the movableside assembly 32 is
subsequently retracted while the extension force is maintained. In
this case, since the extension force is maintained even when starting
the opening of the mold, the movableside assembly 32 cannot be
retracted with accurate preset timing and speed. Therefore, variations
arise in mold release, soc that molding defects are sometimes produced.

In order to solve this prablem, controller 81 decreases the
extension force of the cut punch 48 to a level lower than a preset
level, for example, to zero before performance of mold opening. For
this purpose, controller 81 stops excitation of the solencid a in order
to place the electromagnet valve 71 to position N to thereby drain the
0il within the first and second oil chambers 65 and 66 to the oil tank
73. As a result, the extension force of the cut punch %8 becomes zero
although the cut punch 48 is moved to the advanced position.

Subsequently, the mold is opened. Since the cut punch 48 is
maintained at the advanced position (extended into the cavity), the disc
does not fall from the cavity (because the disc is held by cut punch 98
at the center hole of the disc), After removal of the disc, controller
81 exéites the solenoid b in order to place the electromagnetic valve
71 at position B to thereby supply oil to the second oil chamber 66.
As a result, the cut punch 48 is retracted.

Since the extension force of the cut punch 48 is made smaller
thah_a preset value before the mold is opened, as described above, the .

movableside assehbly 32 will not be retracted while the extension force



is maintained. Therefore, the movableside assembly 32 can be retracted
with accurate timing and speed, so that molding defects due to improper
mold release are not produced.

In the present embodiment, the gate cut cylinder 62 is used as a
drive section for driving the gate cut apparatus. However, an electric
motor may be used in place of the gate cut cylinder 62.

In this case, a gate cut motor is used as the electric motor, and
the drive section control means decreases or stops a supply of current
to the gate cut motor before mold opening is parformed.

Controller 81 may be any well known controller, including a
computer, a digital controller, an analog controller, etc.

Figure 3 illustrates an example of a method according to the
present invention, In step S10, a first mold is pressed against a
second mold to perform a mold clamping. In step S12, a cut.punch is
advanced into a cavity formed by the first and second molds to cut a
portion of a molded product therein. In Step S1i, an extension force
of the cut punch is reduced so that the extension force is no greater
than a predetermined value. In Step 516, the mold is opened.

Accbrdingly, because the extension force is reduced before the .
mold is opened, tbe opening of the mold can be done with accurate timing
and speed, thereby reducing or eliminating molding defects due to an
improper mold release. ' |

Further, this method may be utilized for a gate cutting for a
disé molding., When the molds are opened in a disc molding, the disc may

be held by the cut punch which is still extended within the cavity.
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However, because the extension force of the cut punch has been reduced,
the mold opening is performed with accurate timing and speed, thereby
reducing molding defects due to an improper mold release.

It is emphasized that the present invention is not limited to the
abovedescribed detalled examples. Numerous modifications and
variations of these detailed examples are possible in light of the
spirit of the present invention, and they are not excluded from the
scope df the present invention.

Many advantages of the various aspects of the above described
detailed examples will be apparent to those skilled in the art.
However, not all of these aspects are intended to be a necessary part of
the invention as it is most broadly defined. The spirit and scope of

the invention is intended to be defined only by the following claims.
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WHAT IS CLAIMED IS:

1. A cutting apparatus for a molding apparatus, comprising:

a first mold;

a second mold disposed so as to face said first mold and to be
advancable and retractable, said second mold forming a cavity in
cooperation with said first mold when the movable mold is abutted
against the stationary mold during mold clamping;

a cut punch reciprocatively disposed to advance into and retract
from the cavity;

a drive section adapted to advance and retract said cut punch
when driven; and

a controller controlling the driving of said drive section such
that during the mold clamping, said cut punch is advanced at a
predetermined extension force in order to perform a cutting of a portion
of.a molded product within the cavity and such that the extension force

is made no greater than a preset value before the mold is opened.

2. A cutting apparatus for a molding apparatus according to
Claim 1, wherein said drive section is a gate cut cylinder responsive to
said controller to drain oil from an oil chamber of said gate cut

cylinder before opening the mold.

3. A cutting apparatus for a molding apparatus according to
Claim 1, wherein said drive section is a gate cut motor and a supply of

current to said gate cut motor is decreased or stopped in response to
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sald controller before the mold is opened. II!'I“J “l“j “'Jl "IISI " I!II

4. A cutting apparatus for a molding apparatus according to
Claim 1, further comprising:

a sprue having a concave portion formed at a front end thereof at
a position cpposite said cut punch within the cavity, wherein said cut
punch enters the concave portion of the sprue when the cut punch is

advanced thereby performing a gate cutting.

5. A cutting apparatus for a molding apparatus according to
Claim 1, wherein the cavity formed by said first mold in cooperation

with said second mold has a disc shape.

6. A cutting apparatus for a molding apparatus according to

Claim 1, wherein the preset value is substantially zero.

1. A cutting apparatus for a molding apparatus according to
Claim 1, wherein said controller controls the driving section such that
the cut punch remains extended within the cavity when the extension

force is made no gbeater than the preset value.

8. A cutting apparatus for é molding apparatus according to

Claim 1, wherein said first mold is a stationary mold.

9. An injection molding machine including the cutting apparatus
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according to Claim 1.

10. A cutting apparatus for a molding apparatus, comprising:

first and second mold means which form a cavity for receiving a
resin within a the cavity to form a molded product;

punching means for punching the molded product to cut the molded
product; |

means for advancing and retracting the punching means; and

means for controlling said means for ad?ancing apd retracting the
punching means, said controclling means controlling the advancing force
of the punching means to be a first predetermined force when the
punching means punches the molded product to cut the molded product and
for controlling the advancing force of the punching means to be a
second predetermined force when the first and second mold means
separate to allow the molded product to be removed, wherein said second

predetermined force is less than said first predetermined force.

11,  The gate cut apparatus for a molding apparatus od claim 10,

wherein said second predetermined force is zero.

12, A gate cut method for a disc molding apparatus, comprising
the steps of:

(a) pressing a first mold against a second meld to thereby
perform mold clamping and to thereby form a cavity;

(b) advancing a cut punch into the cavity, while the mold
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clamping is performed, to thereby cut a portion of a molded product
within the cavity; and

(c)} reducing an extension force of said cut punch such that the
extension force is no greater than a predetermined value; and

(d) opening the mold.

13. The method of claim 12, further comprising injection a resin
into the cavity via a sprue having a concave portion formed at a front
end thereof at a position opposite the cut punch,'and wherein step (b)
includes entering the concave portion of the sprue thefeby performing a

gate cutting,

14, The method of claim'12, wherein step (a) includes forming a

disc-shaped cavity.

15, The meﬁhod of claim 12, wherein step (c) includes reducing

an extension force to substantially zero.

16, The method of claim 12, wherein step (c) includes
maintaining an extended position of the cut punch within the cavity

while reducing the extension force.



