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(54) Bending tools for bending press

(57) A bending tool that may be used for bending
elongated works and in which the works are not likely to
be damaged is provided. An angle formed by a blade
parting line L1, L2 and an outside edge of a blade of each
die (1,2) is made larger than an angle formed by the blade
parting line L1, L2 and an inside edge. Aninner end edge
of the bending block of one of dies is chamfered to be

parallel to the outside edge of the blade and the inside
edge is shorter than the length of the inner end edge 16C,
26C. The blade parting line L1 of one of the dies (1,2) is
located at a position further toward the blade parting line
L2 of the other of the dies (1,2) with respect to the center
of the space between the blade parting line and the inner
end edge of the bending block (26).
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to a bending tool
mounted on a press bending machine (also called a press
brake) for bending mechanical parts, such as a metal
plate.

Description of the Related Art

[0002] Japanese Patent No. 1707773 discloses a
bending tool proposed by the present applicant. The dis-
closed bending tool includes two dies, each of which in-
cludes a die body, a blade and a bending block. The
blade is attached to an end of the die body. An edge of
the blade has an angle of substantially 90 degrees that
is bisected by a vertical blade parting line (i.e., a center
line). The bending block is disposed adjacent to the blade
with an adjustable space formed therebetween. The
bending block and the blade altogether define a space
along a direction substantially perpendicular to an edge
surface of the blade. These dies oppose each other with
the blade parting line of the first die being located at the
center of the space between a blade parting line and a
blade-side inner end edge of a bending block of the sec-
ond die. A work (typically a metal plate) is placed on the
lower die for a pressing operation. The blade edge of the
upper die folds the work to the right angle at an area they
are in contact with each other by pressing into the space
formed adjacent to the blade of the lower die. The blade
of the upper die is stopped when supported by an outside
edge (which is a longer edge) of the blade edge and an
inner end edge of the bending block. At the same time,
the blade edge of the lower die folds the work to the right
angle at an area they are in contact into the space formed
adjacent to the blade of the upper die. The blade of the
lower die is stopped when supported by an outside edge
(which is a longer edge) of the blade edge and the inner
end edge of the bending block. In this manner, a Z-
shaped fitting is obtained.

[0003] In this bending tool, any one of the blade and
the bending block is integrally formed with the die body
and the other is provided separately. The separately pro-
vided one is fastened to the integrated one by a screw
with a spacer disposed therebetween. The blade and the
bending block are removably attached to the die body.
Precise supporting surfaces of the blade and the bending
block, which are press bending members, may be pro-
vided during production of the die body and thus a more
precise bending tool may be provided. Since either the
front side or the back side of the blade or the bending
block is open when the die body operates, the bending
tool is hardly interfered by projected portions on the die
body, which may improve operational efficiency. If an
edge of the removable blade or the bending block chips,
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the blade or the bending block may be removed and re-
paired, or may be replaced by an alternative part, which
may be advantageous in maintenance. As described
above, the related art bending tool has many advanta-
geous effects.

[0004] The related art bending tool, however, has the
following drawbacks.

(1) The blade of each die has the blade edge of sub-
stantially 90 degrees, which is bisected by the blade
parting line. An angle formed by the blade parting
line of each die and the edge outside with respect to
the blade parting line equals to an angle formed by
the blade parting line and the edge inside with re-
spect to the blade parting line. The dies oppose each
other with the blade parting line of the first die being
located at the center of the space between the blade
parting line and the blade-side inner end edge of the
bending block of the second die. With this configu-
ration, the work may be bent downward with respect
to the horizontal direction from a folding point of the
second, lower die to substantially 45 degrees. Thus,
if the work is elongated (compared with a material
to be processed of standard length), the work, es-
pecially the lower end thereof, may possibly collide
with mechanical parts or the neighborhood thereof,
which may hinder the bending operation. Most of the
works to be processed with such a bending machine
are elongated, however, and it is therefore needed
to remove neighborhood obstacles to prevent colli-
sions between (the lower end of) the work and (a
part of) the bending machine. As aresult, operational
efficiency may be decreased.

(2) Since the bisected blade edge of each die folds
the work to the right angle at an area they are in
contact with each other by pressing into the space
formed adjacent to the blade of the lower die, the
work is bent in a rapid motion and may therefore be
easily damaged. In addition, the work, especially the
lower end thereof, is rapidly moved downward from
the horizontal direction by 45 degrees, which may
sometimes be unsafe to the operating personnel.
(3) Since the work is pressed with the blade edges
of the dies misaligned with each other during a rel-
ative movement of the upper and the lower dies, it
is likely that the dies are displaced from each other
in the process of the pressing operation. Especially
the lower die is more likely to be displaced since it
is fastened to the table only with a screw. It is there-
fore difficult to elongate the metal mold or connect
metal molds so as to extend the bending length.

[0005] In view of the aforementioned circumstances,
an object of the invention is to provide a bending tool
which may be used to reliably bend elongated (compared
with materials to be processed of standard length) works
without causing collisions with mechanical parts or the
neighborhood thereof. Another object is to provide a
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bending tool in which the works are not likely to be dam-
aged during the bending operation. A further object is to
provide a bending tool which may be safe to the operating
personnel. A still further object is to provide a bending
tool in which misalignment of the dies may be reduced
to improve machining precision. Yet another object is to
provide a bending tool in which the metal mold may be
elongated to increase the bending length.

SUMMARY OF THE INVENTION

[0006] To achieve the above objects, a first aspect of
the invention is a bending tool for bending press which
includes two dies each of which includes a die body, a
blade and a press bending block, the blade being pro-
vided at an end of the die body and having a blade edge
of predetermined angle which is bisected by a vertical
blade parting line, the bending block and the blade alto-
gether defining a space along a direction substantially
perpendicular to an edge surface of the blade, and the
dies opposing each other with the blade parting line of
one of the dies being located at the center of the space
between a blade parting line and a blade-side inner end
edge of a bending block of the other of the dies, wherein:
an angle formed by the blade parting line and the outside
edge of each die is made larger than an angle formed by
the blade parting line and the inside edge; the inner end
edge of the bending block of each die is chamfered to
form a chamfered face which is parallel to the outside
edge of the blade and the inside edge of the blade of
each die is shorter than the length of the chamfered face;
and the blade parting line of one of the dies is located at
a position further toward the blade parting line of the other
ofthe dies with respect to the center of the space between
the blade parting line and the inner end edge of the bend-
ing block.

Each die may preferably consist of a plurality of dies of
varying lengths connected to one another.

The blade may preferably be removably attached to the
die body.

The blade may preferably consist of a plurality of sepa-
rated blades and one or more of the separated blades
may preferably be connected together and mounted to
the die body according to the length of the work to be
processed.

A spacer may preferably be disposed between the blade
and the bending block.

The spacer may preferably consist of a plurality of spac-
ers of varying thicknesses and one or more of the spacers
of varying thicknesses may preferably be disposed be-
tween the blade and the bending block.

A screw hole may preferably be formed through the
blade, the spacer and the bending block; a bolt may pref-
erably be inserted in and fastened to the screw hole; and
the spacer may preferably be engaged with the bolt from
an outer periphery thereof through a cut-out formed be-
tween the screw hole and an edge.

[0007] The bending tool according to an embodiment
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of the invention has the following advantageous effects.

(1) The angle formed by the blade parting line and
the outside edge (e.g., 55 degrees) of each die (hav-
ing an angle of the blade edge of, e.g., 90 degrees)
is made larger than the angle formed by the blade
parting line and the inside edge (e.g., 35 degrees).
Each of the first and second dies is positioned such
that the blade parting line is located at a position
further toward the blade parting line of the opposing
die with respect to the center of the space between
the blade parting line and the inner end edge of the
bending block of the opposing die. With this config-
uration, both ends of the work may be extended at
the smallest angle with respect to the horizontal di-
rection from a folding point during the folding oper-
ation. The space between the blade and the bending
block of each of the first and second dies may be
increased such that the inner end edge of the bend-
ing block may be located further outside the center
with respect to the outside edge of the opposing die.
With this configuration, the above-described advan-
tageous effect may further be enhanced. With this
bending tool, elongated works, compared with ma-
terials of standard length, may be reliably bent with-
out causing collisions with mechanical parts or the
neighborhood thereof.

(2) With this bending machine, the work, especially
the lower end thereof, is gradually moved downward
from the horizontal direction at a non-acute angle
during the bending operation, which may be safe to
the operating personnel. This advantageous effect
may be enhanced if the space between the blade
and the bending block of each of the first and second
dies is increased such that the inner end edge of the
bending block is located further outside the center
with respect to the outside edge of the opposing die.
(3) During the relative movement of these dies, since
the blade edges press the work at positions where
they are close to each other, the dies are not likely
to be displaced from each other during the pressing
operation even if the lower die is fastened to the table
only with a screw. Since the dies are not likely to be
displaced from each other, the metal mold may be
elongated or a plurality of metal molds may be con-
nected so as to extend the bending length.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

Fig. 1 is a side view of a bending tool for bending
press according to an embodiment of the invention;
and

Fig. 2 is a side view illustrating a parallel relationship
between a chamfered inner end edge of a bending
block and a blade edge according to the embodiment
of the invention;
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Fig. 3 is a side view of a work which is bent into a Z-
shaped section by the bending tool;

Figs. 4(1) to 4(4) are perspective views of the bend-
ing tool;

Fig. 5is a perspective view of a spacer of the bending
tool; and

Fig. 6 is a perspective view of amodified embodiment
of the blade of the bending tool.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0009] Referring now to the drawings, an embodiment
of the invention will be described. As shown in Fig. 1, the
bending tool includes an upper die 1 and a lower die 2.
[0010] The upper die 1 is fixed to a body of a press
bending machine with a bolt or other fastening means at
an upper end mounting section P1. The upper die 1 in-
cludes a die body 10, a blade 11 and a press bending
block (hereinafter, referred to as a "bending block") 16.
The blade 11 and the bending block 16, which are inte-
grally formed with each other, are provided to protrude
downward from an end (here, a lower end) of the die
body 10. The blade 11 is a block body provided sepa-
rately from the die body 10 and is removably attached to
(a lateral end of) the bending block 16. The blade 11 and
the bending block 16 altogether define an adjustable
space along a direction substantially perpendicular to an
edge surface 12 of the blade 11.

[0011] The bending block 16 has a substantially rec-
tangular cross section and is formed as a rod extending
in a direction perpendicular to the sheet of paper of Fig.
1. An inner end edge (i.e., a lower edge of an inner end
surface) of the bending block 16 is a two-plane connect-
ing section opposing an outside edge 23 of the blade 21,
which is located outside of a blade parting line L2 of the
lower die 2. The inner end edge is chamfered to form a
chamfered face 16C which is angled at 35 degrees with
respect to the horizontal direction and is parallel to the
outside edge 23. A parallel relationship between the
chamfered face 16C at the inner end edge of the bending
block 16 and an outer edge 23 of the blade 21 is shown
in Fig. 2. A lower end surfaces 10U of the die body 10
other than the area at which the bending block 16 is
formed is a flat surface extending from a base of the
bending block 16 to a side edge of the die body 10. The
blade 11 includes a blade edge 12, a long edge 13 and
a short edge 14. The blade edge 12 has a predetermined
angle that is bisected by a vertical blade parting line L1.
The long edge 13 is located outside of the blade parting
line L1 and the short edge 14 is located inside of the
blade parting line L1 when seenin a cross sectional view.
The blade edge 12 has an angle of substantially 90 de-
grees. An angle formed by the blade parting line L1 and
the outside edge 13 is 55 degrees and an angle formed
by the blade parting line L1 and the inside edge 14 is 35
degrees. The inside edge 14 is shorter than the length
of the chamfered face 16C. A tip of the blade 11 is posi-
tioned to be on the substantially same plane of a lower
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end surface 16U of the bending block 16 when it abuts
the lower end surface 10U of the die body 10. The blade
11 is disposed in a lateral direction of the bending block
16 with an adjustable space formed therebetween. A plu-
rality of spacers 17 is disposed between the blade 11
and the bending block 16. Each of the spacers 17 is di-
mensioned such that the length in the height direction is
shorter than the height of the bending block 16. A lower
end 17U of each spacer 17 is positioned above the tip
position of the blade 11 when the spacer 17 is made to
abut the lower end surface 10U of the die body 10. A
laterally extending screw hole 18 is formed across the
blade 11, the spacers 17 and the bending block 16. A
screw bolt B2 is inserted in the screw hole 18 and is
fastened thereto. In this manner, the blade 11 is fastened
to the bending block 16 with a space formed below the
spacers 17, between the inner end surface of the blade
11 and the inner end surface of the bending block 16.
The space between the blade 11 and the bending block
16 may preferably be increased such that the inner end
edge of the bending block 16 is located further outside
the center with respect to the outside edge 23 of the lower
die 2. The chamfered face 16C is longer than chamfered
faces for ordinary mechanical parts, which are provided
by merely cutting off the edges. The length of the cham-
fered face 16C is not less than 3 mm to about 10 mm.
With this configuration, the work can be securely fixed
between the chamfered face 16C of the block 16 and the
outside edge 23 of the blade 21 which are parallel to each
other and can be reliably bent during the bending proc-
ess. Since the work is securely fixed between the long
size parallel surfaces of the chamfered face 16C and the
edge 23 during bending, damages to the work are pre-
vented.

[0012] The lower die 2 is placed on a table provided in
the body of the bending machine and is fixed thereto with
a bolt. The lower die 2 has the substantially same struc-
ture as that of the upper die 1 and includes a die body
20, a blade 21 and a bending block 26. The blade 21 and
the bending block 26, which are integrally formed with
each other, are provided to protrude upward from an end
(here, a lower end) of the die body 20. The blade 21 is a
block body provided separately from the die body 20 and
is removably attached to (a lateral end of) the bending
block 26. The blade 21 and the bending block 26 alto-
gether define an adjustable space along a direction sub-
stantially perpendicularto an edge surface 22 of the blade
21.

[0013] The bending block 26 has a substantially rec-
tangular cross section and is formed as a rod extending
in a direction perpendicular to the sheet of paper of Fig.
1. An inner end edge (i.e., a lower edge of an inner end
surface) of the bending block 26 is a two-plane connect-
ing section opposing the outside edge 13 of the blade
11, which is located outside of the blade parting line L1
of the upper die 1. The inner end edge is chamfered to
form a chamfered face 26C which is angled at 35 degrees
with respect to the horizontal direction and is parallel to
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the outside edge 13. A parallel relationship between the
chamfered face 26C at the inner end edge of the bending
block 26 and an outer edge 13 of the blade 11 is also
shown in Fig. 2. An upper end surfaces 20T of the die
body 20 other than the area at which the bending block
26 is formed is a flat surface extending from a base of
the bending block 26 to a side edge of the die body 20.
The blade 21 includes the blade edge 22, a long edge
23 and a short edge 24. The blade edge 22 has a pre-
determined angle that is bisected by the vertical blade
parting line L2. The long edge 23 is located outside of
the blade parting line L2 and the short edge 24 is located
inside of the blade parting line L2 when seen in a cross
sectional view. The blade edge 22 has an angle of sub-
stantially 90 degrees. An angle formed by the blade part-
ing line L2 and the outside edge 23 is 55 degrees and
an angle formed by the blade parting line L2 and the
inside edge 24 is 35 degrees. The inside edge 24 is short-
er than the length of the chamfered face 26C. A tip of the
blade 21 is positioned to be on the substantially same
plane of an upper end surface 26T of the bending block
26 when it abuts the upper end surface 20T of the die
body 20. The blade 21 is disposed in a lateral direction
of the bending block 26 with an adjustable space formed
therebetween. A plurality of spacers 27 is disposed be-
tween the blade 21 and the bending block 26. Each of
the spacers 27 is dimensioned such that the length in the
height direction is shorter than the height of the bending
block 26. An upper end 27T of each spacer 27 is posi-
tioned above the tip position of the blade 21 when the
spacer 27 is made to abut the upper end surface 20T of
the die body 20. A laterally extending screw hole 28 is
formed across the blade 21, the spacers 27 and the bend-
ing block 26. A screw bolt B4 is inserted in the screw hole
28 and is fastened thereto. In this manner, the blade 21
is fastened to the bending block 26 with a space formed
above the spacers 27, between the inner end surface of
the blade 21 and the inner end surface of the bending
block 26. The space between the blade 21 and the bend-
ing block 26 may preferably be increased such that the
inner end edge of the bending block 26 is located further
outside the center with respect to the outside edge 13 of
the upper die 1. The chamfered face 26C is longer than
chamfered faces for ordinary mechanical parts, which
are provided by merely cutting off the edges. The length
of the chamfered face 26C is not less than 3 mm to about
10 mm. With this configuration, the work can be securely
fixed between the chamfered face 26C of the block 26
and the outside edge 13 of the blade 11 which are parallel
to each other and can be reliably bent during the bending
process. Since the work is securely fixed between the
long size parallel surfaces of the chamfered face 26C
and the edge 13 during bending, damages to the work
are prevented.

[0014] The upperdie 1 and the lower die 2 of the bend-
ing tool are attached to the body of the bending machine
so as to oppose each other. The blade parting line L1 of
the upper die 1 is located at a predetermined position
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further toward the blade parting line L2 of the lower die
2 with respect to the center of the space between the
blade parting line L2 and the blade-side inner end edge
of the bending block 26. The blade parting line L2 of the
lower die 2 is located at a predetermined position further
toward the blade parting line L1 with respect to the center
of the space between the blade parting line L1 and the
blade-side inner end edge of the bending block 16. The
positional relationship between the blade 11 and the
bending block 16 and the positional relationship between
the blade 21 and the bending block 26 are symmetrical
to each other. When the blade 11 is aligned with the bend-
ing block 16, the blade 21 is also aligned with the bending
block 26.

[0015] After the upper and lower dies 1 and 2 are
aligned with each other, the work (typically a metal plate)
is placed on the lower die 2 for a pressing operation. The
blade 11 of the upper die 1 folds the work to the right
angle at an area they are in contact with each other by
pressing into the space formed adjacent to the blade 21
of the lower die 2. The blade 11 is stopped when sup-
ported by the long size parallel surfaces of the outside
edge 13 of the blade 11 and the chamfered face 26C of
the bending block 26. At the same time, the blade 21 of
the lower die 2 folds the work to the right angle at an area
they are in contact into the space formed adjacent to the
blade 11 of the upper die 1. The blade 21 is stopped
when supported by the long size parallel surfaces of the
outside edge 23 of the blade 21 and the chamfered face
16C of the bending block 16.

[0016] The angle formed by the blade parting line L1
and the outside edge 13 (e.g., 55 degrees) of the upper
die 1 (having an angle of the blade edge 12 of, e.g., 90
degrees) is made larger than the angle formed by the
blade parting line L1 and the inside edge 14 (e.g., 35
degrees). The angle formed by the blade parting line L2
and the outside edge 23 (e.g., 55 degrees) of the lower
die 2 (having an angle of the blade edge 22 of, e.g., 90
degrees) is made larger than the angle formed by the
blade parting line L2 and the inside edge 24 (e.g., 35
degrees). The inner end edge of the bending block 16 is
chamfered to form the chamfered face 16C which is par-
allel to the outside edge 23 of the blade 21 and the inner
end edge of the bending block 26 is chamfered to form
the chamfered face 26C which is parallel to the outside
edge 13 of the blade 11. The inside edge 14 of the blade
11 is shorter than the length of the chamfered face 16C
and the inside edge 24 of the blade 21 is shorter than
the length of the chamfered face 26C. The upper die 1
is positioned such that the blade parting line L1 is located
at a position further toward the blade parting line L2 of
the lower die 2 with respect to the center of the space
between the blade parting line L2 and the inner end edge
of the bending block 26. The lower die 2 is positioned
such that the blade parting line L2 is located at a position
further toward the blade parting line L1 with respect to
the center of the space between the blade parting line
L1 and the inner end edge of the bending block 16. With
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this configuration, both ends of the work may be extended
at the smallest angle with respect to the horizontal direc-
tion from a folding point during the folding operation. The
space between the blade 11 and the bending block 16
may be increased such that the inner end edge of the
bending block 16 is located further outside the center
with respect to the outside edge 23 of the lower die 2.
The space between the blade 21 and the bending block
26 may be increased such that the inner end edge of the
bending block 26 is located further outside the center
with respect to the outside edge 13 of the upper die 1.
With this configuration, the above-described advanta-
geous effect may further be enhanced. With this bending
tool, elongated works, compared with materials of stand-
ard length, may be bent without causing collisions with
mechanical parts or the neighborhood thereof.

The blade edge 12 of the blade 11 and the inner end
edge of the bending block 16 of the upper die 1 folds the
work at an area they are in contact with each other by
pressing into the space formed adjacent to the blade 21
and supporting the work at its both ends by the long size
parallel surfaces of the chamfered face 16¢ and the edge
23. The blade edge 22 of the blade 21 and the inner end
edge of the bending block 26 of the lower die 2 folds the
work at an area they are in contact with each other by
pressing into the space formed adjacent to the blade 11
and supporting the work at its both ends by the long size
parallel surfaces of the chamfered face 26¢ and the edge
13. With this configuration, the work is firmly supported
and the bending operation is a gradual process and thus
the work is not likely to be damaged.

With this bending machine, the work, especially the lower
end thereof, is gradually moved downward from the hor-
izontal direction at a non-acute angle during the bending
operation, which may be safe to the operating personnel.
This advantageous effect may be enhanced if the space
between the blade 11 and the bending block 16 of the
upper die 1 is increased such that the inner end edge of
the bending block 16 is located further outside the center
with respect to the outside edge 23 of the lower die 2 and
the space between the blade 21 and the bending block
26 of the lower die 2 is increased such that the inner end
edge of the bending block 26 is located further outside
the center with respect to the outside edge 13 of the upper
die 1.

During the relative movement of the upper and lower dies
1 and 2, since the blade edges 12 and 22 press the work
at positions where they are close to each other, the dies
are not likely to be displaced from each other during the
pressing operation even if the lower die is fastened to
the table only with a screw.

In this manner, the Z-shaped fitting 3 as shown, for ex-
ample, in Fig. 3 is obtained.

[0017] The dimension of the step (indicated by H in
Fig. 1) of the Z-shaped fitting 3 may be changed by in-
creasing or decreasing the space between the blade 11
and the bending 16 and the space between the blade 21
and the bending block 26. In particular, the number of
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the spacers 17 in the upper die 1 may be changed so as
to position the blade 11 along a direction to move toward
and away from the bending block 16, thereby changing
the length of the space between the blade 11 and the
bending block 16. Similarly, the number of the spacers
27 in the lower die 2 may be changed so as to position
the blade 21 along a direction to move toward and away
from the bending block 26, thereby changing the length
of the space between the blade 21 and the bending block
26. With this configuration, the Z-shaped fitting 3 of var-
ying dimensions of the step may be obtained. If all the
spacers 17 are eliminated, the inside edge 14 of the blade
11 and the chamfered face 16C of the bending block 16
abut directly to provide a Z-shaped fitting of the smallest
dimension of the step. If all the spacers 27 are eliminated,
the inside edge 24 of the blade 21 and the chamfered
face 26C of the bending block 26 abut directly to provide
a Z-shaped fitting of the smallest dimension of the step.
[0018] As described above, the upper die 1 has the
blade edge 12 of 90 degrees, the angle formed by the
blade parting line L1 and the outside edge 13 is 55 de-
grees, which is larger than the angle formed by the blade
parting line L1 and the inside edge 14 of 35 degrees, the
lower die 2 has the blade edge 22 of 90 degrees and the
angle formed by the blade parting line L2 and the outside
edge 23 is 55 degrees, which is larger than the angle
formed by the blade parting line L2 and the inside edge
24 of 35 degrees. The inner end edge of the bending
block 16 is chamfered to form the chamfered face 16C
which is parallel to the outside edge 23 of the blade 21
and the inner end edge of the bending block 26 is cham-
fered to form the chamfered face 26C which is parallel
to the outside edge 13 of the blade 11. The inside edge
14 of the blade 11 is shorter than the length of the cham-
fered face 16C and the inside edge 24 of the blade 21 is
shorter than the length of the chamfered face 26C. The
upper die 1 is positioned such that the blade parting line
L1 is located at a position further toward the blade parting
line L2 of the lower die 2 with respect to the center of the
space between the blade parting line L2 and the inner
end edge of the bending block 26. The lower die 2 is
positioned such that the blade parting line L2 is located
at a position further toward the blade parting line L1 with
respect to the center of the space between the blade
parting line L1 and the inner end edge of the bending
block 16. With this configuration, both ends of the work
may be extended at the smallest angle with respect to
the horizontal direction from a folding point during the
folding operation. With this bending tool, elongated (com-
pared with materials to be processed of standard length)
works may be reliably bent without causing collisions with
mechanical parts or the neighborhood thereof. The space
between the blade 11 and the bending block 16 may be
increased such that the inner end edge of the bending
block 16 is located further outside the center with respect
to the outside edge 23 of the lower die 2. The space
between the blade 21 and the bending block 26 may be
increased such that the inner end edge of the bending



11 EP 2 292 342 A1 12

block 26 is located further outside the center with respect
to the outside edge 13 of the upper die 1. With this con-
figuration, the above-described advantageous effect
may further be enhanced.

In this bending tool, the blade 11 and the bending block
16 of the upper die 1 folds the work at an area they are
in contact with each other by pressing into the space
formed adjacent to the blade 21 and supporting the work
at its both ends by the long size parallel surfaces of the
chamfered face 16¢ and the edge 23. The blade 21 and
the bending block 26 of the lower die 2 folds the work at
an area they are in contact with each other by pressing
into the space formed adjacent to the blade 11 and sup-
porting the work at its both ends by the long size parallel
surfaces of the chamfered face 26¢c and the edge 13.
With this configuration, the work is firmly supported and
the bending operation is a gradual process and thus the
work is not likely to be damaged.

With this bending machine, the work, especially the lower
end thereof, is gradually moved downward from the hor-
izontal direction at a non-acute angle during the bending
operation, which may be safe to the operating personnel.
This advantageous effect may be enhanced if the space
between the blade 11 and the bending block 16 of the
upper die 1 is increased such that the inner end edge of
the bending block 16 is located further outside the center
with respect to the outside edge 23 of the lower die 2 and
the space between the blade 21 and the bending block
26 of the lower die 2 is increased such that the inner end
edge of the bending block 26 is located further outside
the center with respect to the outside edge 13 of the upper
die 1.

During the relative movement of the upper and lower dies
1 and 2, since the blade edges 12 and 22 press the work
at positions where they are close to each other, the dies
are not likely to be displaced from each other during the
pressing operation even if the lower die is fastened to
the table only with a screw. Since the dies are not likely
to be displaced from each other, the metal mold may be
elongated or a plurality of metal molds may be connected
so as to extend the bending length.

[0019] Although the upper die 1 has the blade edge 12
of 90 degrees, the angle formed by the blade parting line
L1 and the outside edge 13 is 55 degrees, which is larger
than the angle formed by the blade parting line L1 and
the inside edge 14 of 35 degrees, the lower die 2 has the
blade edge 22 of 90 degrees and the angle formed by
the blade parting line L2 and the outside edge 23 is 55
degrees, which is larger than the angle formed by the
blade parting line L2 and the inside edge 24 of 35 de-
grees, these angles are not limited to the same. These
angles may be appropriately determined so long as the
angle formed by the blade parting line L1 and the outside
edge 13 is larger than the angle formed by the blade
parting line L1 and the inside edge 14, and the angle
formed by the blade parting line L2 and the outside edge
23 is larger than the angle formed by the blade parting
line L2 and the inside edge 24.
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Although the blade edges 12 and 22 have the angle of
90 degrees, the invention is not limited to the same. The
blade edge angle may vary around 90 degrees so long
as the angle formed by the blade parting line L1 and the
outside edge 13 is appropriately determined to be larger
than the angle formed by the blade parting line L1 and
the inside edge 14, and the angle formed by the blade
parting line L2 and the outside edge 23 is appropriately
determined to be larger than the angle formed by the
blade parting line L2 and the inside edge 24.

[0020] Although the bending blocks 16 and 26 are
formed integrally with the die bodies 10 and 20 and the
blades 11 and 21 are removably attached to the die bod-
ies 10 and 20, respectively, the invention is not limited
to the same. As disclosed in Japanese Patent No.
1707773 mentioned above, the blade 11 may be formed
integrally with the die body 10, the blade 21 may be
formed integrally with the die body 20, the bending block
16 may be removably attached to the die body and the
bending block 26 may be removably attached to the die
body 20. Alternatively, the bending block 16 may be re-
movably attached to the die body 10 in the upper die 1
while the blade 21 may be removably attached to the die
body 20 and the bending block 26 may be formed inte-
grally with the die body 20 in the lower die 2. Further
alternatively, the upper die 1 may include the bending
block 16 formed integrally with the die body 10 while the
lower die 2 may include the blade 21 formed integrally
with the die body 20, or the lower die 2 may include the
bending block 26 formed integrally with the die body 20
while the upper die 1 may include the blade 11 formed
integrally with the die body 10.

[0021] Exemplary upper and lower dies are shown in
Figs. 4(1) to 4(4). Fig. 4(1) illustrates a related art upper
die 1S of standard length (hereinafter, referred to as
"shorter length"). Fig. 4 (2) illustrates a related art lower
die 2S of standard length (hereinafter, referred to as
"shorter length"). Fig. 4(3) illustrates an upper die 1L of
substantially twice the length (hereinafter, referred to as
"longer length") of the upper die 1S. Fig. 4 (4) illustrates
a lower die 2L of substantially twice the length (herein-
after, referred to as "longer length") of the lower die 2S.
The dies 1S, 2S, 1L and 2L have the structure described
above and components thereof are denoted by the ref-
erence numerals mentioned in the foregoing description.
It should be noted here that the upper and lower dies 1L
and 2L of longer length are newly introduced. As de-
scribed above, the angle formed by the blade parting line
L1 and the outside edge 13 (e.g., 55 degrees) of the
upper dies 1S and 1L (having an angle of the blade edge
12 of, e.g., 90 degrees) is made larger than the angle
formed by the blade parting line L1 and the inside edge
14 (e.g., 35 degrees). The angle formed by the blade
parting line L2 and the outside edge 23 (e.g., 55 degrees)
of the lower dies 2S and 2L (having an angle of the blade
edge 22 of, e.g., 90 degrees) is made larger than the
angle formed by the blade parting line L2 and the inside
edge 24 (e.g., 35 degrees). The inner end edge of the
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bending block 16 of the upper dies 1S and 1L is cham-
fered to form the chamfered face 16C which is parallel
to the outside edge 23 of the blade 21 and the inner end
edge of the bending block 26 of the lower dies 2S and
2L is chamfered to form the chamfered face 26C which
is parallel to the outside edge 13 of the blade 11. The
inside edge 14 of the blade 11 is shorter than the length
of the chamfered face 16C and the inside edge 24 of the
blade 21 is shorter than the length of the chamfered face
26C. The upper dies 1S and 1L are positioned such that
the blade parting line L1 is located at a position further
toward the blade parting line L2 of the lower dies 2S and
2L with respect to the center of the space between the
blade parting line L2 and the inner end edge of the bend-
ing block 26. The lower dies 2S and 2L are positioned
such that the blade parting line L2 is located at a position
further toward the blade parting line L1 with respect to
the center of the space between the blade parting line
L1 and the inner end edge of the bending block 16. With
this configuration, since the dies 1S and 2S, and the dies
1L and 2L (especially, the lower dies 2S and 2L) are not
likely to be displaced during the bending operation, the
metal mold may be elongated. As a result, the upper die
1L and the lower die 2L may be elongated to provide the
dies of substantially twice the length, i.e., the longer
length. With the dies 1L and 2L of substantially twice the
length of the dies 1S and 2S of the shorter length, an
elongated metal mold may be employed for the bending
operation of elongated works. In addition, since the dies
1S and 2S, and the dies 1L and 2L are not likely to be
displaced from each other, a plurality of the metal molds
of the same or different length may be connected so as
to elongate the upper and lower dies. Namely, the dies
1S and 2S may be connected to the dies 1S and 2S, the
dies 1S and 2S may be connected to the dies 1L and 2L,
and the the dies 1L and 2L may be connected to the dies
1L and 2L. With this configuration, a plurality of the metal
molds of the same or different length may be effectively
connected so as to provide the bending operation for the
works of varying lengths.

[0022] An exemplary spacer is shown in Fig. 5. The
illustrated spacer 17, 27 is commonly provided in the up-
per and lower dies 1 and 2 and consists of a plurality of
spacers 171,172,173, 174 and 175. Each of the spacers
171,172,173, 174 and 175 is an elongated plate having
the height of less than that of the blocks 16 and 26 and
the length corresponding to the length of the dies 1S and
28 of shorter length and the dies 1L and 2L of longer
length. These spacers 171,172,173, 174 and 175 have
different thicknesses, each having a different predeter-
mined thickness. Cut-outs 19 are provided at predeter-
mined positions between the screw holes 18, 28 and a
longitudinal edge 17E of the spacer 17. The spacers 171,
172, 173, 174 and 175 may be engaged with the bolts
B2 and B4 from outer peripheries thereof via the cut-outs
19. The bolts B2 and B4 (see Fig. 1) are inserted in the
screw holes 18 and 28 which are formed through the
blades 11 and 21, the spacers 17 and 27 and the bending
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blocks 16 and 26. With these spacers 17 and 27 disposed
between the blade 11 and the bending block 16 and be-
tween the blade 21 and the bending block 26, the work
may be bent to form a step of a predetermined dimension.
In particular, one or more of the spacers 171, 172, 173,
174 and 175 of varying thicknesses may be disposed
between the blade 11 and the bending block 16 and be-
tween the blade 21 and the bending block 26 so that the
work may be reliably bent to varying dimensions of the
step. With this configuration, the work may be bent to
form a step of very small dimension that may not be pro-
vided in V-dies. In addition, the bending operation may
be conducted in a single step that may otherwise be con-
ducted in two steps. Since the spacers 171, 172, 173,
174 and 175 are engaged with the bolts B2 and B4, which
fasten the blades 11 and 21, the spacers 17 and 27 and
the bending blocks 16 and 26 to one another, from outer
peripheries thereof via the cut-outs 19, the spacers may
be engaged in a simple process. This is advantageous
especially when a plurality of spacers is used in combi-
nation.

[0023] A modified embodiment of the blade is shown
in Fig. 6. The illustrated blade is commonly provided in
the upperandlower dies 1 and 2 and consists of a plurality
of separated blades 311, 312, 313, 314, 315, 316 and
317 of varying lengths. Each of the separated blades
311, 312, 313, 314 315, 316 and 317 are configured in
the same manner as those blades described above ex-
cept for their varying lengths and thus components there-
of are denoted by the reference numerals mentioned in
the foregoing description. One or more of the separated
blades may be connected together and mounted to the
die body according to the length of the work to be proc-
essed. With this configuration, works of varying lengths
may be bent in the bending tool. The bending tool may
also be used for lancing.

[0024] Although the invention has been described in
conjunction with the preferred embodiment, it will be un-
derstood that a person skilled in the art can make various
modifications without departing from the spirit and scope
of the invention.

Claims

1. A bending tool for bending press which includes two
dies each of which includes a die body, a blade and
a press bending block, the blade being provided at
an end of the die body and having a blade edge of
predetermined angle which is bisected by a vertical
blade parting line, the bending block and the blade
altogether defining a space along a direction sub-
stantially perpendicular to an edge surface of the
blade, and the dies opposing each other with the
blade parting line of one of the dies being located at
the center of the space between a blade parting line
and a blade-side inner end edge of a bending block
of the other of the dies, wherein:
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an angle formed by the blade parting line and
the outside edge of each die is made larger than
an angle formed by the blade parting line and
the inside edge;

the inner end edge of the bending block of each
die is chamfered to form a chamfered face which
is parallel to the outside edge of the blade and
the inside edge of the blade of each die is shorter
than the length of the chamfered face; and

the blade parting line of one of the dies is located
at a position further toward the blade parting line
of the other of the dies with respect to the center
of the space between the blade parting line and
the inner end edge of the bending block.

A bending tool for bending press according to claim
1, wherein each die consists of a plurality of dies of
varying lengths connected to one another.

A bending tool for bending press according to claim
1 or 2, wherein the blade is removably attached to
the die body.

A bending tool for bending press according to claim
3, wherein the blade consists of a plurality of sepa-
rated blades and one or more of the separated
blades are connected together and mounted to the
die body according to the length of the work to be
processed.

A bending tool for bending press according to any
one of claims 1 to 4, wherein a spacer is disposed
between the blade and the bending block.

A bending tool for bending press according to claim
5, wherein the spacer consists of a plurality of spac-
ers of varying thicknesses and one or more of the
spacers of varying thicknesses are disposed be-
tween the blade and the bending block.

A bending tool for bending press according to claim
5 or 6, wherein: a screw hole is formed through the
blade, the spacer and the bending block; a bolt is
inserted in and fastened to the screw hole; and the
spacer is engaged with the bolt from an outer pe-
riphery thereof through a cut-out formed between
the screw hole and an edge.
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