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(54) MACHINING LINE SYSTEM

(57) Provided is a machining line system comprising
a plate material supply device capable of supplying a
plate material so as to improve production efficiency. This
machining line system 101 comprises: a machining de-
vice 102 which machines a plate material 100; a plate
material feeding device 103 which intermittently conveys
the plate material 106 to the machining device 102; and

a plate material supply device 104 which supplies the
plate material 106 from an uncoiler 105 to the plate ma-
terial feeding device 103, wherein the plate material sup-
ply device 104 is configured to be capable of changing
the speed of supplying the plate material 106 to the plate
material feeding device 103 according to steps of the
machining device 102 for the plate material 106.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a machining
line system in which a plate material feeding device which
intermittently transports a plate material to a processing
device is provided with a plate material supplying device
capable of supplying the plate material in a way that im-
proves the production efficiency.

BACKGROUND ART

[0002] When a plate material feeding device transports
a plate material such as a coil material to a processing
device such as a press device, the transportation oper-
ation by the plate material feeding device is performed
intermittently such that advancing and stopping of the
plate material is repeated in synchronization with
processing at the processing device. The inertial force
caused due to advancing and stopping the plate material
acts on the plate material, so that the plate material is
vibrated, or a phenomenon of waving called fluttering oc-
curs. The occurrence of the fluttering mentioned above
not only exerts an excessive burden on the plate material
feeding device but also causes bending and scratches
on the plate material. Hence, it is necessary to provide
a buffer section called a looper. As a technique to mitigate
fluttering of the plate material, there has been known a
plate material supplying device having a looper in the
form of a letter U, a letter S, or the like as a buffer section.
Such a plate material supplying device causes less flut-
tering than in the case without a looper in the form of a
letter U, a letter S, or the like. However, fluttering occurs
when the plate material is transported at high speed;
hence, increasing the transportation speed of the plate
material is limited. Thus, there is a problem that the
processing performance cannot be fully exerted, while
high-speed processing is required.
[0003] Patent literature 1 discloses a coil material sup-
plying device including: a pair of feed rollers located near
a plate material feeding device for a press device and
provided with a servo motor for feeding a coil material
while forming a loop; a position sensor for detecting the
degree of the loop of the coil material; and a control device
which controls the servo motor in accordance with signals
from the position sensor to control the amount of the coil
material fed by the feed rollers. Patent literature 2 dis-
closes a coil material supplying device for supplying a
coil material to a plate material feeding device for a press
device, including: a coil material supplying portion; a po-
sition sensor located downstream of this coil material
supplying portion and configured to detect the degree of
the loop of the coil material; a control device which con-
trols a servo motor in accordance with signals from the
position sensor to control the amount of the coil material
fed by feeding rollers; and a stand which holds the coil
material supplying portion such that the mounting angle

of the coil material supplying portion is adjustable so as
to change the angle of the material being supplied in ac-
cordance with a condition. Patent literature 3 discloses
a coil material supplying device including: a leveler por-
tion configured to correct and feed a coil material; an exit
guide portion located at a portion where the loop of the
coil material is formed at an exit of the leveler portion;
and upper guide portions located at a portion where the
loop of the coil material is formed, one of the upper guide
portions being located at an exit of the leveler portion,
the other being located at a horizontal orientation transi-
tion portion for the loop, in which a sensor is provided at
a portion where the loop is formed to control the loop so
that the roundness of the loop is optimum.

CITATION LIST

PATENT LITERATURE

[0004]

PATENT LITERATURE 1: JP-U-H6-5716
PATENT LITERATURE 2: JP-A-2004-142876
PATENT LITERATURE 3: JP-A-2011-104650

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0005] Machining line systems including a processing
device such as a press device, even in the cases of using
a coil material supplying device disclosed in patent liter-
atures 1 to 3 as a plate material supplying device which
supplies a plate material to a plate material feeding de-
vice, still have a problem that in the case in which the
plate material feeding device intermittently transports a
plate material to the processing device at high speed,
the inertial force caused by advancing and stopping the
plate material causes vibration in the plate material and
makes it more likely to causes fluttering, and this makes
it impossible to improve the production efficiency of the
machining line system.
[0006] Hence, an object of the present invention to
solve the above problem is to provide a machining line
system including a plate material supplying device which
is capable of supplying the plate material to the plate
material feeding device in such a way as to improve the
production efficiency by mitigating the effects of the in-
ertial force caused by the plate material feeding device
advancing and stopping the plate material and also by
preventing the occurrence of fluttering.

SOLUTION TO PROBLEM

[0007] According to an aspect of the present invention,
a machining line system includes: a processing device
which processes a plate material; a plate material feeding
device which intermittently transports the plate material
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to the processing device; and a plate material supplying
device which supplies the plate material from an uncoiler
to the plate material feeding device, and the plate material
supplying device is configured to change a speed at
which the plate material is supplied to the plate material
feeding device in accordance with steps of the process-
ing device for the plate material.
[0008] According to a specific example of the present
invention, in the machining line system, the steps of the
processing device include a step of moving the plate ma-
terial and a step of processing the plate material, and a
speed at which the plate material in the plate material
supplying device is supplied in the moving step is higher
than a speed at which the plate material in the plate ma-
terial supplying device is supplied in the processing step.
[0009] According to a specific example of the present
invention, in the machining line system, the plate material
supplying device is configured to change a speed at
which the plate material is supplied to the plate material
feeding device in accordance with a speed at which the
plate material feeding device transports the plate material
to the processing device.
[0010] According to a specific example of the present
invention, in the machining line system, the plate material
supplying device is configured to increase a speed at
which the plate material is supplied to the plate material
feeding device at a start of transport of the plate material
by the plate material feeding device, and to decrease a
speed at which the plate material is supplied to the plate
material feeding device at a stop of transport of the plate
material by the plate material feeding device.
[0011] According to a specific example of the present
invention, in the machining line system, the plate material
supplying device is configured to change a speed at
which the plate material is supplied to the plate material
feeding device such that an amount of the plate material
supplied from the plate material supplying device to the
plate material feeding device is substantially the same
as an amount of the plate material transported from the
plate material feeding device to the processing device
during one cycle of the steps of the processing device.
[0012] According to a specific example of the present
invention, in the machining line system, the plate material
supplying device constantly supplies the plate material
to the plate material feeding device.
[0013] According to a specific example of the present
invention, in the machining line system, when the plate
material feeding device does not transport the plate ma-
terial to the processing device, the plate material supply-
ing device supplies the plate material to the plate material
feeding device.
[0014] According to a specific example of the present
invention, in the machining line system, a speed at which
the plate material supplying device supplies the plate ma-
terial to the plate material feeding device is different from
a speed at which the plate material feeding device trans-
ports the plate material to the processing device.
[0015] According to a specific example of the present

invention, in the machining line system, the processing
device includes a sensor for detecting the steps of the
processing device, and the plate material feeding device
is configured to intermittently transport the plate material
to the processing device in accordance with an output
signal from the sensor.
[0016] According to a specific example of the present
invention, in the machining line system, the plate material
supplying device is configured to change a speed at
which the plate material is supplied to the plate material
feeding device in accordance with the output signal from
the sensor.

ADVANTAGEOUS EFFECTS OF INVENTION

[0017] The present invention enables the machining
line system to process a plate material at high speed and
to improve the production efficiency.
[0018] Other objects, features, and advantages of the
present invention will become apparent from the follow-
ing description of the embodiments of the present inven-
tion taken in conjunction with the accompanying draw-
ings.

BRIEF DESCRIPTION OF DRAWINGS

[0019]

[FIG. 1] FIG. 1 is a schematic diagram illustrating a
machining line system which is an embodiment of
the present invention.
[FIG. 2A] FIG. 2A is a diagram illustrating an example
of the relationship between the operations of a
processing device, a plate material feeding device,
and a plate material supplying device in the machin-
ing line system in FIG. 1.
[FIG. 2B] FIG. 2B is a diagram illustrating another
example of the relationship between the operations
of the processing device, the plate material feeding
device, and the plate material supplying device in
the machining line system in FIG. 1.

DESCRIPTION OF EMBODIMENTS

[0020] Embodiments according to the present inven-
tion will be described with reference to the drawings.
However, the present invention is not limited to those
embodiments.
[0021] A machining line system 101, which is an em-
bodiment of the present invention, will be described with
reference to FIG. 1. As illustrated in FIG. 1, the machining
line system 101 includes a processing device 102 such
as a press device which performs processing such as
press working on a plate material 106 such as a coil ma-
terial, a plate material feeding device (feeder) 103 which
intermittently transports the plate material 106 to the
processing device 102, and a plate material supplying
device (stock controller) 104 which supplies the plate ma-
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terial 106 from an uncoiler 105 to the plate material feed-
ing device 103. The machining line system 101 includes
a control device 107 to control the processing device 102,
the plate material feeding device 103, and the plate ma-
terial supplying device 104. The plate material feeding
device 103 may include a pair of rollers, a motor which
rotationally drives at least one of the paired rollers, and
a control device which controls the motor. The control
device for the plate material feeding device 103 may per-
form control such that the plate material 106 is intermit-
tently transported to the processing device 102 by mak-
ing the pair of rollers hold the plate material 106 or making
the pair of rollers apart to release the plate material 106.
However, the plate material feeding device 103 is not
limited to this configuration. The plate material supplying
device 104 is configured to correct and flatten the plate
material 106 uncoiled from the uncoiler 105 and may in-
clude two or more rollers for holding and transporting the
plate material 106, a motor which rotationally drives at
least one of the two or more rollers, and a control device
which controls the motor to control the amount of the
plate material 106 to be supplied to the plate material
feeding device 103 by the two or more rollers. The two
or more rollers may be connected by a connection device
such as a timing belt or gears. However, the plate material
supplying device 104 is not limited to this configuration.
Note that the control device for the plate material feeding
device 103 and the control device for the plate material
supplying device 104 may be integrated in the control
device 107.
[0022] A space 108 is provided between the plate ma-
terial supplying device 104 and the plate material feeding
device 103, and the plate material 106 can pause in the
space 108 in accordance with intermittent transportation
by the plate material feeding device 103 to the processing
device 102. The space 108 is for the plate material 106
to play. When the plate material supplying device 104 is
supplying the plate material 106 to the plate material
feeding device 103, the plate material 106 is transported
so as to form a loop as illustrated in FIG. 1 in the space
108. The operation of the plate material feeding device
103 to transport the plate material 106 is performed in-
termittently such that advancing and stopping of the plate
material 106 is repeated in synchronization with the
processing at the processing device 102. When the plate
material feeding device 103 stops transporting the plate
material 106 to the processing device 102, and the plate
material supplying device 104 continues supplying the
plate material 106 to the plate material feeding device
103, the plate material 106 pauses in the space 108, and
the loop formed by the plate material 106 gradually
moves to the left in the space 108 illustrated in FIG. 1 in
accordance with the time during which transportation of
the plate material by the plate material feeding device
103 is stopped. When the plate material feeding device
103 resumes transporting the plate material 106 to the
processing device 102, the loop formed by the plate ma-
terial 106 gradually moves to the right in the space 108

illustrated in FIG. 1. The space 108 provided as described
above enables adjustment of the amount of the plate ma-
terial to be transported to the processing device 102 by
the plate material feeding device 103; however, in a loop
without a guide for guiding the plate material 106, the
inertial force caused due to the plate material feeding
device 103 advancing and stopping the plate material
106 tends to vibrate the plate material 106 and cause
fluttering.
[0023] The plate material supplying device 104 is ca-
pable of changing the speed at which the plate material
106 is supplied to the plate material feeding device 103
in accordance with the steps of the processing device
102 for the plate material 106. The steps of the process-
ing device 102 includes a step of the plate material feed-
ing device 103 moving the plate material 106 in accord-
ance with a target length and a step of processing the
incoming plate material 106. The plate material supplying
device 104 is capable of changing the speed at which
the plate material 106 is supplied to the plate material
feeding device 103 when the step of moving the plate
material 106 is changed to the step of processing the
plate material 106, and when the step of processing the
plate material 106 is changed to the step of moving the
plate material 106. For example, in the case in which the
processing device 102 is a press device, the press device
may include a crankshaft 109, an upper die 111, a lower
die 112, a motor which rotationally drives the crankshaft
109, and a control device which controls the motor. After
the step of moving the plate material 106, the control
device for the press device, in the step of performing
press working on the plate material 106, may control the
motor to rotationally drive the crankshaft 109 having an
eccentric cam or the like and thereby move the upper die
111 engaged with the eccentric cam or the like vertically
upward and downward to perform press working on the
incoming plate material 106 by cooperation of the upper
die 111 and the lower die 112. After the step of performing
press working on the plate material 106, the plate material
feeding device 103 may move the plate material 106
again in accordance with the target length. However, the
processing device 102 is not limited to this configuration.
Note that the control device for the processing device
102 may be integrated in the control device 107. When
the step of moving the plate material 106 is changed to
the step of performing press working on the plate material
106, and when the step of performing press working on
the plate material 106 is changed to the step of moving
the plate material 106, the control device for the plate
material supplying device 104 can change the rotation
speed of the output shaft of the motor, and by changing
the rotation speed of the output shaft of the motor, change
the rotation speed of the two or more rollers holding the
plate material 106 to change the speed at which the plate
material 106 is supplied to the plate material feeding de-
vice 103.
[0024] The plate material supplying device 104 is ca-
pable of making the speed at which the plate material
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106 is supplied to the plate material feeding device 103
in the step of moving the plate material 106 higher than
the speed at which the plate material 106 is supplied to
the plate material feeding device 103 in the step of
processing the plate material 106. FIG. 2A illustrates an
example of the relationship between the operations of
the processing device 102, the plate material feeding de-
vice 103, and the plate material supplying device 104 in
one cycle of the steps of the processing device 102. Spe-
cifically, FIG. 2A illustrates an example of the relationship
between the operations for the case in which the process-
ing device 102 is a press device, and a die A is used as
an example of the upper die 111 and the lower die 112.
The angles (°) shown in FIG. 2A indicate the rotation
angles of the crankshaft 109, and the rotation of the
crankshaft 109 from 270° via 0° to 90° corresponds to
the step of the plate material feeding device 103 moving
the plate material 106 in accordance with a target length.
The rotation of the crankshaft 109 from 90° via 180° to
270° corresponds to the state in which transportation of
the plate material 106 to the processing device 102 by
the plate material feeding device 103 is stopped. The
rotation of the crankshaft 109 near 180° corresponds to
the step of processing the incoming plate material 106.
In the rotation of the crankshaft 109 from 270° via 0° to
90°, in other words, in the step of the plate material feed-
ing device 103 moving the plate material 106, the plate
material supplying device 104 supplies the plate material
106 to the plate material feeding device 103 at a first
speed which is constant. In the rotation of the crankshaft
109 from 90° via 180° to 270°, in other words, in the
section including the step of processing the plate material
106, the plate material supplying device 104 supplies the
plate material 106 to the plate material feeding device
103 at a second speed which is constant. The first speed
is set to be higher than the second speed because the
first speed corresponds to the speed in the step of the
plate material feeding device 103 moving the plate ma-
terial 106.
[0025] FIG. 2B illustrates another example of the rela-
tionship between the operations of the processing device
102, the plate material feeding device 103, and the plate
material supplying device 104 in one cycle of the steps
of the processing device 102. Specifically, FIG. 2B illus-
trates another example of the relationship between the
operations for the case in which the processing device
102 is a press device, and a die B, which is different from
the die A, is used as another example of the upper die
111 and the lower die 112. The angles (°) shown in FIG.
2B indicate the rotation angles of the crankshaft 109, and
the rotation of the crankshaft 109 from 240° via 0° to 120°
corresponds to the step of the plate material feeding de-
vice 103 moving the plate material 106 in accordance
with a target length. The rotation of the crankshaft 109
from 120° via 180° to 240° corresponds to the state in
which transportation of the plate material 106 to the
processing device 102 by the plate material feeding de-
vice 103 is stopped. The rotation of the crankshaft 109

near 180° corresponds to the step of processing the in-
coming plate material 106. In comparison between FIG.
2A and FIG. 2B, the rotation angle of the crankshaft 109
in the step of the plate material feeding device 103 mov-
ing the plate material 106 in FIG. 2A is 180°, while that
in FIG. 2B is 240°. If the amount of the plate material 106
transported by the plate material feeding device 103 per
unit time is the same, the plate material feeding device
103 in FIG. 2B can transport a larger amount of the plate
material 106 than the one in FIG. 2A. In the case in which
the rotation angle of the crankshaft 109 during the step
of the plate material feeding device 103 moving the plate
material 106 is set to be 120°, the plate material feeding
device 103 can transport a smaller amount of the plate
material 106 than the one in FIG. 2A. As described above,
the amount of the plate material 106 to be transported to
the processing device 102 by the plate material feeding
device 103 can be adjusted in accordance with the rota-
tion angle of the crankshaft 109 so that the amount of
transportation matches the die used in the press device.
[0026] Note that the crankshaft 109 can be rotated at
high speed or low speed in accordance with the rotation
angle. For example, in FIG. 2A, a configuration is possible
in which the crankshaft 109 is rotated at high speed dur-
ing the rotation from 270° via 0° to 90° to shorten the time
during which the plate material 106 is transported to the
processing device 102, so that a small amount of the
plate material 106 is transported to the processing device
102. Alternatively, a configuration is possible in which
the crankshaft 109 is rotated at low speed during the
rotation from 270° via 0° to 90° to lengthen the time during
which the plate material 106 is transported to the process-
ing device 102, so that a large amount of the plate ma-
terial 106 is transported to the processing device 102.
[0027] The plate material supplying device 104 is ca-
pable of changing the speed at which the plate material
106 is supplied to the plate material feeding device 103
in accordance with the speed at which the plate material
feeding device 103 transports the plate material 106 to
the processing device 102. Since the operation of the
plate material feeding device 103 to transport the plate
material 106 is performed intermittently such that ad-
vancing and stopping of the plate material 106 is repeated
in synchronization with the processing at the processing
device 102, if the plate material supplying device 104,
while the plate material feeding device 103 is not trans-
porting the plate material 106 to the processing device
102, continues supplying the plate material at the same
speed as when the plate material feeding device 103 is
transporting the plate material 106 to the processing de-
vice 102, the inertial force caused due to the plate ma-
terial feeding device 103 advancing and stopping the
plate material 106 can cause fluttering. Hence, the plate
material supplying device 104 may change the speed at
which the plate material 106 is supplied to the plate ma-
terial feeding device 103 so that it is synchronized with
the speed at which the plate material feeding device 103
transports the plate material 106 to the processing device
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102. As illustrated in FIGS. 2A and 2B, when the plate
material feeding device 103 is not supplying the plate
material 106 to the processing device 102, the plate ma-
terial supplying device 104 may decrease the amount of
the plate material 106 supplied to the plate material feed-
ing device 103 by making the speed at which the plate
material 106 is supplied to the plate material feeding de-
vice 103 lower than when the plate material feeding de-
vice 103 is transporting the plate material 106 to the
processing device 102. With this operation, it is possible
to adjust the amount of the plate material 106 pausing in
the space 108 and thereby prevent the occurrence of
fluttering.
[0028] As illustrated in FIGS. 2A and 2B, when the plate
material feeding device 103 stops transporting the plate
material 106 to the processing device 102, the plate ma-
terial supplying device 104 may change the speed so
that the speed at which the plate material 106 is supplied
to the plate material feeding device 103 is lower. Then,
when the plate material feeding device 103 resumes
transporting the plate material 106 to the processing de-
vice 102, the plate material supplying device 104 may
change the speed so that the speed at which the plate
material 106 is supplied to the plate material feeding de-
vice 103 is higher. In one cycle of the steps of the process-
ing device 102, the plate material supplying device 104
may change the speed at which the plate material 106
is supplied to the plate material feeding device 103 such
that the amount of the plate material 106 supplied from
the plate material supplying device 104 to the plate ma-
terial feeding device 103 is substantially the same as the
amount of the plate material 106 transported from the
plate material feeding device 103 to the processing de-
vice 102. With this operation, it is possible to adjust the
amount of the plate material 106 pausing in the space
108 and thereby further prevent the occurrence of flut-
tering.
[0029] The plate material supplying device 104 is ca-
pable of supplying the plate material 106 to the plate ma-
terial feeding device 103 at a desired speed; however, if
the plate material supplying device 104 performs such
an operation as intermittently supplying the plate material
106 to the plate material feeding device 103 as the plate
material feeding device 103 does, it can cause fluttering
between the plate material supplying device 104 and the
uncoiler 105. To prevent the occurrence of this fluttering,
the plate material supplying device 104 may supply the
plate material 106 constantly to the plate material feeding
device 103. Even when the plate material feeding device
103 is not transporting the plate material 106 to the
processing device 102, the plate material supplying de-
vice 104 may supply the plate material 106 to the plate
material feeding device 103.
[0030] As illustrated in FIGS. 2A and 2B, the speed at
which the plate material supplying device 104 supplies
the plate material 106 to the plate material feeding device
103 does not have to be the same as the speed at which
the plate material feeding device 103 transports the plate

material 106 to the processing device 102, and it may be
different regardless of the steps of the processing device
102. The speed at which the plate material supplying
device 104 supplies the plate material 106 and the speed
at which the plate material feeding device 103 transports
the plate material 106 may be set so that the occurrence
of fluttering can be prevented, depending on conditions
such as the material, thickness, transportation length of
the plate material 106.
[0031] The processing device 102 may include a sen-
sor for detecting the steps of the processing device 102.
For example, in the case in which the processing device
102 is a press device, the processing device 102 may
include, as a sensor, an angle detector 110 such as an
encoder to detect the rotation angle of the crankshaft
109. The angle detector 110 detects the rotation angle
of the crankshaft 109 as illustrated in FIGS. 2A and 2B.
Then, the output signal of the rotation angle detected by
the angle detector 110 is transmitted to the control device
107. This operation enables the control device 107 to
recognize the steps of the processing device 102. For
example, as illustrated in FIG. 2A, if the rotation angle of
the crankshaft 109 is in the range from 270° via 0° to 90°,
the control device 107 can realize that the current process
is in the step of the plate material feeding device 103
moving the plate material 106 in accordance with a target
length. If the rotation angle of the crankshaft 109 is near
180°, the control device 107 can realize that the current
process is in the step of processing the incoming plate
material 106. When the control device 107 realizes that
the rotation angle of the crankshaft 109 is at 90°, the
control device 107 makes the plate material feeding de-
vice 103 stop transporting the plate material 106 to the
processing device 102. When the control device 107 re-
alizes that the rotation angle of the crankshaft 109 is at
270°, the control device 107 makes the plate material
feeding device 103 resume transporting the plate mate-
rial 106 to the processing device 102 and transport the
plate material 106 to the processing device 102 at a con-
stant speed. As described above, the control device 107
can make the plate material feeding device 103 intermit-
tently transport the plate material 106 to the processing
device 102 in accordance with output signals from the
angle detector 110.
[0032] When the control device 107 realizes that the
rotation angle of the crankshaft 109 is in the range from
270° via 0° to 90°, in other words, when the control device
107 realizes that the current process is in the step of the
plate material feeding device 103 moving the plate ma-
terial 106 in accordance with the target length, the control
device 107 makes the plate material supplying device
104 supply the plate material 106 to the plate material
feeding device 103 at a first speed. When the control
device 107 realizes that the rotation angle of the crank-
shaft 109 is in the range from 90° via 180° to 270°, in
other words, when the control device 107 realizes that
the range in which the rotation angle is positioned in-
cludes the step of processing the plate material 106, the
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control device 107 makes the plate material supplying
device 104 supply the plate material 106 to the plate ma-
terial feeding device 103 at a second speed. When the
control device 107 realizes that the rotation angle of the
crankshaft 109 is at 90°, the control device 107 makes
the plate material supplying device 104 change the speed
at which the plate material 106 is supplied to the plate
material feeding device 103 from the first speed to the
second speed. When the control device 107 realizes that
the rotation angle of the crankshaft 109 is at 270°, the
control device 107 makes the plate material supplying
device 104 change the speed at which the plate material
106 is supplied to the plate material feeding device 103
from the second speed to the first speed. As described
above, in accordance with output signals from the angle
detector 110, the control device 107 is capable of making
the plate material supplying device 104 change the speed
at which the plate material 106 is supplied to the plate
material feeding device 103.
[0033] The machining line system 101 may include a
lower limit sensor 113 for detecting the lower limit to the
loop of the plate material 106 formed in the space 108,
a lower sensor 114 for detecting a lower position of the
loop of the plate material 106, an upper sensor 115 for
detecting an upper position of the loop of the plate ma-
terial 106, and an upper limit sensor 116 for detecting
the upper limit to the loop of the plate material 106. The
control device 107 is capable of realizing the state of the
loop of the plate material 106 in accordance with the out-
put signals from the sensors 113 to 116, and in accord-
ance with the state of the loop of the plate material 106,
the control device 107 is capable of changing the oper-
ational states of the processing device 102, the plate ma-
terial feeding device 103, and the plate material supplying
device 104, such as stopping the operation, so that the
control device 107 can prevent the occurrence of flutter-
ing.
[0034] Use of the machining line system 101 of the
present invention described above enables the plate ma-
terial supplying device 104 to mitigate effects of the in-
ertial force caused due to the plate material feeding de-
vice 103 advancing and stopping the plate material 106
and to supply the plate material 106 to the plate material
feeding device 103 which intermittently transports the
plate material 106 to the processing device 102 such as
a press device in a way in which the occurrence of flut-
tering is prevented, and vibration of the plate material
106 is reduced, and that supports higher speed process-
ing such as press working. Then, the processing device
102 such as a press device performs processing such
as press working on the plate material 106 intermittently
transported with high accuracy from the plate material
feeding device 103, so that the processing device 102
can manufacture small parts to be used in information-
related equipment such as mobile phones and personal
computers or to manufacture structural parts such as
components for automobiles, industrial motor parts,
home appliances, and the like.

[0035] It should be further understood by those skilled
in the art that although the foregoing description has been
made on embodiments of the present invention, the
present invention is not limited thereto and various
changes and modifications may be made without depart-
ing from the principle of the present invention and the
scope of the appended claims.

REFERENCE SIGNS LIST

[0036]

101 machining line system
102 processing device
103 plate material feeding device
104 plate material supplying device
105 uncoiler
106 plate material
107 control device
108 space
109 crankshaft
110 angle detector
111 upper die
112 lower die
113 lower limit sensor
114 lower sensor
115 upper sensor
116 upper limit sensor

Claims

1. A machining line system comprising:

a processing device which processes a plate
material;
a plate material feeding device which intermit-
tently transports the plate material to the
processing device; and
a plate material supplying device which supplies
the plate material from an uncoiler to the plate
material feeding device, wherein
the plate material supplying device is configured
to change a speed at which the plate material is
supplied to the plate material feeding device in
accordance with steps of the processing device
for the plate material.

2. The machining line system according to claim 1,
wherein the steps include a step of moving the plate
material and a step of processing the plate material,
and a speed at which the plate material in the plate
material supplying device is supplied in the moving
step is higher than a speed at which the plate material
in the plate material supplying device is supplied in
the processing step.

3. The machining line system according to claim 1 or
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2, wherein the plate material supplying device is con-
figured to change a speed at which the plate material
is supplied to the plate material feeding device in
accordance with a speed at which the plate material
feeding device transports the plate material to the
processing device.

4. The machining line system according to any one of
claims 1 to 3, wherein the plate material supplying
device is configured to increase a speed at which
the plate material is supplied to the plate material
feeding device at a start of transport of the plate ma-
terial by the plate material feeding device, and to
decrease a speed at which the plate material is sup-
plied to the plate material feeding device at a stop
of transport of the plate material by the plate material
feeding device.

5. The machining line system according to any one of
claims 1 to 4, wherein the plate material supplying
device is configured to change a speed at which the
plate material is supplied to the plate material feeding
device such that an amount of the plate material sup-
plied from the plate material supplying device to the
plate material feeding device is substantially the
same as an amount of the plate material transported
from the plate material feeding device to the process-
ing device during one cycle of the steps.

6. The machining line system according to any one of
claims 1 to 5, wherein the plate material supplying
device constantly supplies the plate material to the
plate material feeding device.

7. The machining line system according to any one of
claims 1 to 6, wherein when the plate material feed-
ing device does not transport the plate material to
the processing device, the plate material supplying
device supplies the plate material to the plate mate-
rial feeding device.

8. The machining line system according to any one of
claims 1 to 7, wherein a speed at which the plate
material supplying device supplies the plate material
to the plate material feeding device is different from
a speed at which the plate material feeding device
transports the plate material to the processing de-
vice.

9. The machining line system according to any one of
claims 1 to 8, wherein the processing device com-
prises a sensor for detecting the steps, and the plate
material feeding device is configured to intermittently
transport the plate material to the processing device
in accordance with an output signal from the sensor.

10. The machining line system according to claim 9,
wherein the plate material supplying device is con-

figured to change a speed at which the plate material
is supplied to the plate material feeding device in
accordance with the output signal from the sensor.
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