
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

85
4 

56
3

A
1

��&������������
(11) EP 1 854 563 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
14.11.2007 Bulletin 2007/46

(21) Application number: 06405206.1

(22) Date of filing: 12.05.2006

(51) Int Cl.:
B21D 5/02 (2006.01) B21D 37/20 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK YU

(71) Applicant: YAMAZAKI MAZAK CORPORATION
Niwa-gun,
Aichi (JP)

(72) Inventors:  
• Yamazaki, Tsunehiko c/o Yamazaki Mazak Corp.

Niwa gun, Aichi pref. (JP)
• Miyakawa, Naoomi c/o Yamazaki Mazak Corp.

Niwa gun, Aichi pref. (JP)

(74) Representative: Moinas, Michel et al
Moinas & Savoye S.A. 
42 rue Plantamour
1201 Genève (CH)

(54) Method for producing die for press brake and die

(57) There are provided a method for producing a die
for press brake easily and a die. Three-dimensional mod-
els of an upper die 10 and a lower die 20 are prepared
based on the data of a work W10. The lower die 20 is
divided into plate-shaped die elements 201 to 20n, and
each element is subjected to three-dimensional laser
beam machining. The die elements are fastened to com-
plete the lower die. The upper die is also produced by
the same process.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a die for press
brake having a construction in which many flat plate-
shaped die elements are laminated.

Description of the Related Art

[0002] FIG. 9(A) shows a general die for press brake.
The die for press brake generally denoted by reference
numeral 1 has an upper die 2 and a lower die 3.
[0003] In the lower line portion of the upper die 2, a
bending blade 2a is formed, and in the upper line portion
of the lower die 3, a V-groove 3a is formed.
[0004] When a work W1, which is a product, is bent, a
raw material is held between the upper die 2 and the
lower die 3, and pressing is performed, as shown in FIG.
9(B).
[0005] Such a die for press brake has been disclosed,
for example, in Japanese Patent Laid-Open Publication
No. 2000-140941 (Patent Document 1).
[0006] Also, a construction in which the die for press
brake is divided has been disclosed in Japanese Patent
Laid-Open Publication No. 2001-205338 (Patent Docu-
ment 2) and Japanese Patent Laid-Open Publication No.
2001-1048 (Patent Document 3).
[0007] When the above-described conventional die for
press brake is used to bend a work having a curved por-
tion B1 in which the radius of curvature changes contin-
uously from a curved portion R1 having a small radius of
curvature to a curved portion R2 having a large radius of
curvature as in the case of a work W2 shown in FIG. 10,
a plurality of bending operations performed along a plu-
rality of bend lines ML must be repeated.
[0008] However, even if the above-described bending
operations are performed a plurality of times, the curved
portion B1 is a collection of straight-line bend portions,
and a continuous curved surface cannot be formed.
[0009] An object of the present invention is to provide
a die for press brake in which a curved surface having a
continuously changing radius of curvature can be formed
by one pressing operation.

SUMMARY OF THE INVENTION

[0010] A method for producing a die for press brake
which is formed by an upper die and a lower die includes
as fundamental means the steps of preparing three-di-
mensional CAD data for a product to be bent; preparing
three-dimensional CAD data corresponding to shapes of
the upper die and the lower die for press brake based on
the three-dimensional CAD data for the product; dividing
the die into plate-shaped die elements having a uniform
thickness based on the three-dimensional CAD data for

the die; preparing a laser beam machining program for
each divided die element; manufacturing each die ele-
ment by subjecting a raw material to laser beam machin-
ing by using the machining program; and producing the
die by assembling the die elements.
[0011] Also, the die for press brake has plate-shaped
die elements having a uniform thickness, each die ele-
ment is fabricated into a predetermined shape by three-
dimensional laser beam machining; and a fastening
member for fastening all of the die elements is provided.
[0012] According to the present invention, the die is
made up of the plate-shaped die elements, and each of
the plate-shaped die elements is formed by three-dimen-
sional laser beam machining. Therefore, a die corre-
sponding to a case where the radius of curvature and the
shape defined on a plane perpendicular to the lengthwise
direction of the die for a press brake, which is a work,
change or a case where the radius of curvature and the
shape change continuously and linearly in the lengthwise
direction of the die can be produced easily.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is an explanatory view showing the principle
of the present invention;

FIG. 2 is an explanatory view showing an assembly
of die in accordance with the present invention;

FIG. 3 is an explanatory view showing a configura-
tion of a practical die for press brake utilizing the
principle of the present invention;

FIG. 4 is an explanatory view showing another ex-
ample of the present invention;

FIG. 5 is an explanatory view showing a difference
between the case where each element of an upper
and lower dies is fabricated by a two-dimensional
laser and the case where it is fabricated by a three-
dimensional laser;

FIG. 6 is an explanatory view showing laser beam
machining of a die portion of a die element;

FIG. 7 is an explanatory view showing laser beam
machining of a side portion of a die element;

FIG. 8 is a perspective view showing an example of
a work fabricated by the present invention;

FIG. 9 is an explanatory view of a conventional die;
and

FIG. 10 is an explanatory view of a bending operation
using a conventional die.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] FIG. 1 is an explanatory view showing the prin-
ciple of the present invention. A work W10, which is a
product, shown in FIG. 1 (A) has a bend line B10 such
that the shape in the bending direction L1 and the shape
in the direction perpendicular to the bending direction
change successively.
[0015] First, a model of the work W10 is prepared by
three-dimensional CAD based on the data of the work.
[0016] Next, die models for an upper die (punch) 10
and a lower die (die) 20 are prepared by three-dimen-
sional CAD using the model of the work W10 as shown
in FIG. 1 (B).
[0017] The upper die 10 and the lower die 20 have a
punch portion P1 and a die portion D1, respectively, cor-
responding to the bend shape of the work W10.
[0018] Subsequently, as shown in FIG. 1(C), the three-
dimensional model of the lower die 20 is sliced into many
plate-shaped lower die elements 201, 202, 203, ... 20n,
and an NC program for three-dimensional machining of
each lower die element is prepared from the sliced model.
The first lower die element 201, which is formed by a
metallic sheet having a thickness T1, is cut out of a raw
material by a three-dimensional laser beam machine. For
this first lower die element 201, a first die portion 201 a
is formed by laser beam machining.
[0019] Also, in the first lower die element 201, through
holes 201 b that are used at the time of assembly are
formed.
[0020] The second lower die element 202 adjacent to
the first lower die element 201 has a thickness T1 like-
wise, and is formed by laser beam machining. The sec-
ond lower die element 202 has a second die portion 202a.
[0021] This lower die element 202 is also formed with
through holes 202b for assembly.
[0022] Hereunder, a necessary number of lower die
elements are fabricated by laser beam machining.
[0023] FIG. 2 shows a state in which the lower die el-
ements fabricated in the above-described process are
assembled by using fastening members F1 such as bolts
and nuts to complete the lower die 20.
[0024] This lower die 20 has a required die portion D1.
The upper die 10 is also fabricated by the same process.
[0025] FIG. 3 shows a configuration of a more practical
die for press brake utilizing the principle of the present
invention.
[0026] The upper die 10 is made up of, for example,
fifty of upper die elements 101, 102, ... 150.
[0027] Each element is formed with a corresponding
punch portion, and element numbers "01" to "50" are put
on the elements by laser beam machining.
[0028] When the upper die 10 is assembled, the ele-
ments are arranged in the order of element number, by
which the upper die 10 is assembled exactly and easily.
The elements are fixed by the fastening members F1 such
as bolts and nuts.

[0029] In the same way, the lower die 20 is also made
up of fifty lower die elements 201, 202, ... 250.
[0030] On the lower die elements, element numbers
"01" to "50" are put by laser beam machining.
[0031] The elements are arranged in the order of ele-
ment number, and are fixed by the fastening members
F1 to complete the lower die 20.
[0032] The upper die 10 and the lower die 20 have
required punch portion P1 and die portion D1, respective-
ly.
[0033] FIG. 4 is an explanatory view showing another
example of the present invention.
[0034] The upper die of this example is made up of the
upper die elements 10n having a relatively small thick-
ness. By decreasing the thicknesses of the upper die
elements 10n, the shape of the punch portion of each
element can be fabricated more accurately. In the case
where such thin elements are used, thick support plates
11 and 12 are disposed especially in both end portions,
and the elements are fixed by the fastening members F1.
[0035] By this construction, the upper die 10 having
high rigidity can be obtained.
[0036] Similarly, the lower die 20 is also made up of
the elements 20n having a small thickness. Thick support
plates 21 and 22 are disposed in both end portions, and
the elements are fixed by the fastening members F1.
[0037] FIG. 5 shows a difference between the case
where each element of the upper and lower dies is fab-
ricated by a two-dimensional laser and the case where
it is fabricated by a three-dimensional laser.
[0038] FIG. 5(A) shows the case where each element
30n of an upper die 30 is fabricated by a two-dimensional
laser.
[0039] The surface of a punch portion 30nP of each
element is machined into a cross-sectional shape at right
angles to the plate surface of element.
[0040] Similarly, an element 40n of a lower die 40 is
also fabricated by a two-dimensional laser. A die portion
40nD of the element 40n has a cross-sectional shape at
right angles to the plate surface of element.
[0041] When a work W20 is pressed by using the upper
die 30 and the lower die 40, the work W20 is bent along
the shape of the die. This fabricated shape is approximate
to the required shape. However, since a difference in
level is produced between the adjacent elements, there
arises a drawback in that a flaw is induced on the surface
of the work W20 by this difference in level.
[0042] FIG. 5(B) shows the case where an element
50n of an upper die 50 and an element 60n of a lower
die 60 each are fabricated by a three-dimensional laser
beam machine.
[0043] A punch portion 50nP of the element 50n of the
upper die 50 can be machined so as to have a cross-
sectional shape with an arbitrary angle with respect to
the plate surface of element.
[0044] Therefore, no difference in level is produced in
the adjoining portion of the elements 50n. For this reason,
the punch portion of the upper die 50 formed by assem-
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bling the elements 50n forms a smooth face.
[0045] Similarly, the element 60n of the lower die 60
is subjected to three-dimensional laser beam machining.
Therefore, the die portion of the lower die 60 is also
formed so as to have a smooth face.
[0046] When a work W21 is pressed by using the upper
die 50 and the lower die 60, no flaw is induced on the
fabricated surface of the work W21.
[0047] FIG. 6 shows a state in which the die portion
D1 of a die element E is fabricated by using a laser beam
machining tool TL of a three-dimensional laser beam ma-
chining head LH.
[0048] FIG. 7 shows a state in which an element
number is put on the side face of the die element E with
an opposing laser beam machining head TL of a three-
dimensional laser beam machining head LH.
[0049] FIG. 8 is a perspective view showing an exam-
ple of a work formed by the die for press brake in accord-
ance with the present invention.
[0050] A work W30 has a shape such that the radius
of curvature changes successively from r1 to rn along the
bend line.
[0051] In addition, according to the present invention,
a work having an intricate shape can be fabricated.

Claims

1. A method for producing a die for press brake which
is formed by an upper die and a lower die, comprising
the steps of:

preparing three-dimensional CAD data for a
product to be bent;
preparing three-dimensional CAD data corre-
sponding to shapes of the upper die and the low-
er die for press brake based on the three-dimen-
sional CAD data for the product;
dividing the die into plate-shaped die elements
having a uniform thickness based on the three-
dimensional CAD data for the die;
preparing a laser beam machining program for
each divided die element;
manufacturing each die element by subjecting
a raw material to laser beam machining by using
the machining program; and
producing the die by assembling the die ele-
ments.

2. The method for producing a die for press brake ac-
cording to claim 1, wherein a die face of each die
element is fabricated into a cross-sectional shape
having an arbitrary angle with respect to a plate sur-
face.

3. The method for producing a die for press brake ac-
cording to claim 1, wherein the method further com-
prises a step of putting an element number on each

die element by laser beam machining.

4. A die for press brake, which is produced based on
three-dimensional CAD data for a product to be bent,
wherein

the die has plate-shaped die elements having a
uniform thickness;
each die element is fabricated into a predeter-
mined shape by three-dimensional laser beam
machining; and
a fastening member for fastening all of the die
elements is provided.

5. The die for press brake according to claim 4, wherein
a die face of each die element is fabricated into a
cross-sectional shape having an arbitrary angle with
respect to a plate surface.

6. The die for press brake according to claim 4, wherein
each die element has an element number put by la-
ser beam machining.
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