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(54) PLATE MATERIAL BENDING DEVICE

(57)  An object is to provide a bending device for a
plate material that can apply a bending process to an end
portion of a plate material even when the plate material
has a bentend portion thatis directed downward. A bend-
ing device for a plate material includes: a table for placing
a plate material; manipulator clamping the plate material
and being controlled so as to move forward, move back-

FIG.1

ward, and turn; and a bending machine for bending proc-
ess end portions of the plate material, the table having a
plurality of divided tables, at least one or more of the
plurality of divided tables being capable of being lowered
to a position lower than upper surfaces of the other di-
vided tables.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a bending de-
vice for bending a plate material, particularly to a bending
device that is suitable for performing a bending process
while directing downward an end portion of a plate ma-
terial conveyed onto a table.

BACKGROUND ART

[0002] Abendingmachine foraplate materialhasbeen
publicly known that is also referred to as a panel bender
or the like and can perform ironing bending for a plate
material while holding the plate material between a lower
die and a pressing die and directing the plate material
downward or upward by a blade (Patent Document 1).
[0003] In this case, the plate material is conveyed to
and placed on a table disposed on a front side of the
bending machine, and this plate material is clamped by
a manipulator and is thereby supplied to or discharged
from the bending machine.

[0004] In this case, there has been a technical problem
that when a bent end portion directed downward is
formed in one end portion of the plate material and an
attempt to perform a bending process for another end
portion of the plate material is made by clamping and
turning the plate material by the manipulator, a distal end
of the one end portion for which the bending process is
performed earlier interferes with an upper surface of the
table.

RELATED-ART DOCUMENT
PATENT DOCUMENT

[0005] Patent Document 1: JP-A-2000-33590

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM

[0006] Anobjectoftheinventionistoprovide abending
device for a plate material that can apply a bending proc-
ess to an end portion of a plate material even when the
plate material has a bent portion that is directed down-
ward.

SOLUTION TO PROBLEM

[0007] A bending device for a plate material according
to the invention includes: a table for placing a plate ma-
terial; a manipulator clamping the plate material and be-
ing controlled so as to move forward, move backward,
and turn; and abending machine for bending end portions
of the plate material, the table having a plurality of divided
tables, at least one or more of the plurality of divided
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tables being capable of being lowered to a position lower
than upper surfaces of the other divided tables.

[0008] Here, the bending machine may perform a
bending process by a blade while holding the end portion
of the plate material between a lower die and a pressing
die, and a bending machine may perform the bending
process downward or upward, and so forth. An object of
theinventionis to cause the end portion thatis bent earlier
and directed downward not to interfere with the table
when at least a downward bending process has been
performed and the bending process is thereafter per-
formed for the other end portion. Accordingly, the bend-
ing machine may hold the plate material between alower
die and a pressing die and perform the bending process
while directing downward an end portion of the plate ma-
terial.

[0009] Consequently,abending method fora plate ma-
terial according to the invention is a bending method us-
ing the bending device for a plate material according to
claim 2, the bending method including: supplying the one
end portion of the plate material to the bending machine
by clamping the plate material by the manipulator; bend-
ing the one end portion of the plate material downward
at the same time as or after the plate material supplied
to the bending machine is held between the lower die
and the pressing die; clamping, raising and turning the
plate material having a bent end portion directed down-
ward by the manipulator; lowering one of the divided ta-
bles facing to the bent end portion of the plate material
to a position at which the one of divided tables does not
interfere with the bent end portion of the plate material
when the other end portion of the plate material is sup-
plied to the bending machine; and performing, subse-
quently bending the other end portion of the plate material
downward.

ADVANTAGEOUS EFFECTS OF INVENTION

[0010] When a bent portion that is directed downward
is formed in one end portion of a plate material placed
on a table and an attempt is made to turn the plate ma-
terial as it is, because this downward bent portion inter-
feres with a lower die or the like, the plate material is
raised by a manipulator, is temporarily taken out from a
bending machine to a table on a front side, and is then
turned.

[0011] Intheinvention, when abending process is per-
formed while one end portion is directed downward, the
plate material is clamped, raised, and turned by the ma-
nipulator, and the bending process is thereafter per-
formed for the other end portion, because an upper sur-
face of one of divided tables that is facing to a bent por-
tion, for which a downward bending process is performed
earlier, can be lowered to a position lower than upper
surfaces of the other divided tables, one bent portion that
is processed earlier does not interfere with the table, and
the bending process for the other end portion can suc-
cessively be performed.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1 illustrates a state where a bending process is
performed for one end portion of a plate material.
FIG. 2 illustrates a state where the plate material is
raised and turned.

FIG. 3 illustrates a state where one bent portion of
the plate material is placed on tables while the one
bent portion is positioned on a lower side.

FIG. 4 illustrates a state where the bending process
is performed for another end portion of the plate ma-
terial.

FIG. 5 is a plan view of the tables.

FIG. 6 illustrates an example of a shape of the plate
material that is formed by the bending process.

DESCRIPTION OF EMBODIMENTS

[0013] A bending device and a bending method for a
plate material according to the invention will hereinafter
be described based on drawings.

[0014] FIG. 5 illustrates a plan schematic diagram of
the bending device, and FIG. 1 to FIG. 4 illustrate a flow
of a bending process for a plate material.

[0015] As illustrated in FIG. 5, tables 14a to 14d are
disposed on a front side of a bending machine 30 such
as a bender machine, and a manipulator 20 is controlled
so as to move forward and backward along central por-
tions of the tables 14a to 14d.

[0016] Note thatan example is raised where the bend-
ing device has a side table 15 for conveying the plate
material onto and/or out from the tables disposed on the
front side of the bending machine 30.

[0017] Asillustrated in FIG. 1, a plate material 1 is held
between a lower die 11 and a pressing die 12, and an
upward or downward bending process is performed for
the plate material 1 by a blade by using the bending ma-
chine 30 that is not illustrated in FIG. 1.

[0018] FIG. 1 illustrates an example where the down-
ward bending process is performed for one end portion
ofthe plate material 1 and afirstbentportion 1ais thereby
formed.

[0019] The plate material 1is in a state where the plate
material 1 that are mounted on the manipulator 20 is
placed on the tables and clamped between an upper
clamper 23a and a lower clamper 23b.

[0020] In the present embodiment, an example is
raised where a C-type manipulator is used and where a
main body portion 21 is controlled so as to move forward
and backward along a base portion 13 and the manipu-
lator 20 has a turner 22 formed with a turning mechanism
in a distal end portion of an upper arm.

[0021] When the first bent portion 1a is formed in one
end portion of the plate material, the pressing die 12 is
next raised as illustrated in FIG. 2, and the plate material
is raised while being stuck to and retained by the upper
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clamper 23a and is drawn from the bending machine side
to the front side.

[0022] In this case, the plate material may be raised,
drawn to the front side, and turned while being held be-
tween the upper clamper 23a and the lower clamper 23b.
[0023] Accordingly, the plate material can be turned
without the first bent portion 1a interfering with the bend-
ing machine or an upper surface of each of the tables.
[0024] FIG. 3illustrates a state where the plate material
is turned by 180° and the other end portion of the plate
material is supplied to the bending machine side.
[0025] The tables are divided into a plurality of divided
tables (14a to 14e) such as a first divided table 14a, a
second divided table 14b, a third divided table 14c, 14d,
14e, ..., and forexample, asillustrated in FIG. 4, an upper
surface of the second divided table 14b is lowered to a
position lower than upper surfaces of the other divided
tables, so that first bent portion 1a does not interfere with
the upper surface of the second divided table 14b.
[0026] Each of the divided tables is independent from
the other divided tables and is controlled so as to be
lowered and raised by a cylinder or the like that is not
illustrated.

[0027] Accordingly, the divided table facing upper bent
portion can be lowered in accordance with a size of the
plate material.

[0028] Accordingly, as illustrated in FIG. 4, a second
bent portion 1b can be shaped on a distal end side of the
other end portion of the plate material.

[0029] By using the bending device according to the
invention, when the plate material 1 has bent portions 1¢
and 1d directed to its upper side as illustrated in FIG. 6,
for example, the bent portions 1a, 1b, and so forth that
are inversely bent to the lower side can be shaped.

INDUSTRIAL APPLICABILITY

[0030] As for a bending device for a plate material ac-
cording to the invention, because a bent portion for which
a bending process is performed earlier can be prevented
from interfering with a table when the bending process
is performed for both sides of a plate material, flexibility
of the bending process for the plate material is high.
[0031] Consequently, the bending device can widely
be used as a bending device that can handle a compli-
cated bending process for a plate material.

REFERENCE SIGN LIST
[0032]

1 plate material

1a first bent portion

1b second bent portion
11 lower die

12 pressing die

13 base portion

14a first divided table
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14b  second divided table

20 manipulator

21 main body portion

22 turner

23a  upper clamper 5
23b  lower clamper

30 bending machine

Claims 10

1. A bending device for a plate material, the bending
device comprising:

a table for placing a plate material; 15
a manipulator clamping the plate material and
being controlled so as to move forward, move
backward, and turn; and

a bending machine for bending end portions of

the plate material, 20
the table having a plurality of divided tables,

at least one or more of the plurality of divided
tables being capable of being lowered to a po-
sition lower than upper surfaces of the other di-
vided tables. 25

2. The bending device for a plate material according to
claim 1, wherein
the bending machine holds the plate material be-
tween a lower die and a pressing die and bend one 30
end portion of the plate material downward.

3. A bending method for a plate material, the bending
method using the bending device for a plate material
according to claim 2, the bending method compris- 35

ing:

supplying the one end portion of the plate ma-
terial to the bending machine by clamping the
plate material by the manipulator; 40
bending the one end portion of the plate material
downward at the same time as or after the plate
material supplied to the bending machine is held
between the lower die and the pressing die;
clamping, raising and turning the plate material 45
having a bent end portion directed downward by

the manipulator;

lowering one of the divided tables facing to the

one end portion of the plate material to a position

at which the one of the divided tables does not 50
interfere with the bent end portion of the plate
material when the other end portion of the plate
material is supplied to the bending machine; and
subsequently bending the other end portion of

the plate material downward. 55
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