
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

00
6 

19
6

A
1

TEPZZ¥ZZ6_96A_T
(11) EP 3 006 196 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
13.04.2016 Bulletin 2016/15

(21) Application number: 13885966.5

(22) Date of filing: 31.05.2013

(51) Int Cl.:
B30B 15/02 (2006.01) B21C 37/08 (2006.01)

B21D 37/04 (2006.01)

(86) International application number: 
PCT/JP2013/065141

(87) International publication number: 
WO 2014/192129 (04.12.2014 Gazette 2014/49)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: JFE Steel Corporation
Tokyo 100-0011 (JP)

(72) Inventors:  
• MIWA Toshihiro

Tokyo 100-0011 (JP)
• HORIGIWA Kouzi

Tokyo 100-0011 (JP)

(74) Representative: Hoffmann Eitle
Patent- und Rechtsanwälte PartmbB 
Arabellastraße 30
81925 München (DE)

(54) MOLD REPLACEMENT METHOD AND MOLD PLATFORM IN BENDING PRESS

(57) When replacing an upper die of a leading end
of a punch of a bending press machine that bends a steel
plate on dies by a pair of dies and a punch vertically
moving between the dies, carry-in of the upper die to just
below the punch and carry-out of the upper die from just
below the punch are performed, by the use of an upper
die carriage that is movable between the pair of dies in
a longitudinal direction of the punch and has an upper

die storing unit configured to store the upper die and a
lifting/lowering mechanism capable of vertically lifting
and lowering the upper die storing unit. Accordingly, pro-
vided are an upper die replacing method of the bending
press machine capable of efficiently and safely perform-
ing the replacement of the upper die in a short time, and
a carriage for upper die replacement used for the method.
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Description

Technical Field

[0001] The present invention relates to an upper die
replacing method of a leading end of a punch in a bending
press machine manufacturing a thick welded steel pipe
having a large diameter used for a line pipe or the like
by performing three-point bending press forming multiple
times, and an upper die carriage used for replacing the
upper die.

Background Art

[0002] Conventionally, as a thick steel pipe having a
large diameter used for a line pipe, a steel structure or
the like, in general, a so-called "UOE steel pipe" has been
widely used. The UOE steel pipe is formed so that a ma-
terial steel plate having predetermined width, length, and
thickness is press-formed into a U-shape and then is
press-formed into an O-shape, and thereafter, butted
parts are welded to obtain a material steel pipe, and the
material steel pipe is expanded (so-called pipe expan-
sion) in a circumferential direction to improve roundness.
Furthermore, in recent years, in terms of an improvement
in safety and an increase in size, in the steel pipe used
for the line pipe or the like, an increase in diameter, an
increase in length, thickening, and strengthening of the
material steel plate have been in progress.
[0003] However, in the method of manufacturing the
above-described UOE steel pipe, in order to perform the
press forming of the material steel plate having increased
thickness, increased length and higher strength into a U-
shape and an O-shape, there is a need for a great press
load. Thus, there is a problem in that the production range
is limited or productivity is significantly lowered in con-
ventional UOE steel pipe manufacturing equipment.
[0004] Thus, as a technique of reducing the press load
when manufacturing the thick steel pipe having a large
diameter, long length, and high strength, a press bending
method has been developed and put into practical use.
According to such a method, after the application of bend-
ing (so-called end bending) to both width end portions of
a material steel plate, the three-point bending press form-
ing is performed multiple times while feeding the steel
plates in the width direction by a predetermined amount
to press-form the steel plate into a substantially cylindri-
cal shape (open pipe) having an opening portion, then,
the opening portion of the open pipe is subjected to butt
welding and pipe expansion, and the shape thereof is
corrected, thereby manufacturing a steel pipe.
[0005] Fig. 1 is a diagram that schematically illustrates
a method of manufacturing a steel pipe using the above-
described press bending method. In this manufacturing
method, first, three-point bending press forming is per-
formed multiple times toward a plate width center from
one plate width end portion of a material steel plate 1
having both bent (crimping pressed) end portions by

combining a punch 2 with a pair of dies 3 to form one half
into an arc shape except for the plate width center of the
steel plate (first half press), next, similarly, the three-point
bending press forming is performed multiple times toward
the plate width center from the other plate width end por-
tion to form the remaining one half except for the plate
width center of the steel plate into an arc shape, thereby
obtaining a substantially C-shape (second half press),
finally, the remaining plate width center portion is sub-
jected to press forming (final press) to obtain a substan-
tially cylindrical shape (open pipe) having an opening por-
tion, and thereafter, the steel pipe is generally manufac-
tured by performing butt welding of the opening portion.
In addition, in some cases, the material steel plate may
not be subjected to the end bending.
[0006] A bending press machine used for the above-
described three-point bending press forming has a pair
of dies disposed in a feeding direction of a material steel
plate at a predetermined gap, and a punch capable of
vertically moving between the pair of dies, and is config-
ured to press the material steel plate placed on the dies
by the punch, thereby performing bending. The punch
includes an upper die, attached to a leading end portion
of a punch 2 directly coming into contact with the steel
plate as a material to be machined, (hereinafter, simply
referred to as a " upper die "), and a punch supporter
(hereinafter, also referred to as a "beam") that is con-
nected to a main body of a press machine and supports
the upper die at a leading end thereof, and the upper die
and the punch supporter are commonly fastened by fixing
bolts in an attachable and detachable manner. Further-
more, the beam is an integral body, but the upper die is
commonly constituted by a plurality of segments so that
the attachment and detachment operation and the han-
dling are easily performed.
[0007] In addition, as a method of replacing the upper
die, several replacing methods of a tool in a small bending
machine and a punch press machine have been sug-
gested (for example, see Patent Literatures 1 to 4). How-
ever, these methods are techniques that can be used
only for small bending machines and punch press ma-
chines and are not suitable for application to the replace-
ment of the upper die of the bending press machine for
manufacturing a large diameter pipe.

Citation List

Patent Literatures

[0008]

Patent Literature 1: JP 11-005131 A
Patent Literature 2: JP 2001-276936 A
Patent Literature 3: JP 2002-096120 A
Patent Literature 4: JP 2001-150032 A
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Summary of Invention

Technical Problem

[0009] Incidentally, there is a need to replace the upper
die attached to the leading end portion of the punch de-
pending on changes in sizes (inner diameter and outer
diameter) of the steel pipe to be manufactured and in
(thickness and strength of) the material steel plate.
[0010] However, there is a problem as follows. In the
related art, as illustrated in Fig. 2(a), a relatively small
radius of curvature R (leading end R) of an upper die
surface coming into direct-contact with the steel plate is
used, and then the range capable of coping with changes
in the steel pipe size and the material steel plate is wide.
At the same time, however, since the bending part is
local, roundness of the steel pipe after forming is degrad-
ed, and since there is a need to perform the press forming
little by little, the number of presses increases, and the
productivity is degraded.
[0011] Thus, as counter-measures of the above-de-
scribed problems, as illustrated in Fig. 2(b), increasing
the leading end R and widening a width of the punch in
accordance with a steel pipe diameter are performed to
improve the roundness or to improve the productivity.
However, though widening the punch width or increasing
the leading end R as described above leads to improve-
ment in roundness and productivity, there is a need to
frequently replace the upper die depending on changes
in the steel pipe size and in the material strength. In par-
ticular, when the width of the upper die widens, not only
the load required for pressing increases, but also a great
bending moment is applied to the base of the beam at-
tached to the upper die and the moment easily exceeds
the endurance strength of the punch, in the case where
a feed rate of the steel plate is small relative to a distance
between the dies and a shape of the material steel plate
on the dies is right-and-left asymmetric with respect to
the axis center of the punch. For that reason, there is a
need to frequently replace the upper die of the leading
end portion of the punch depending on the changes in
the steel pipe size, the material steel plate, and press
conditions.
[0012] Conventionally, as a method of replacing the
upper die, for example, the method is performed by a
series of processes as follows. That is, after mounting a
new upper die on a large dummy plate, the dummy plate
is conveyed in a horizontal direction using conveyance
facilities configured to supply a material steel plate to a
press machine, the new upper die is moved to a vicinity
just below a punch (beam), then, the punch is lowered
to become a state of being in contact with the dummy
plate of a position near the new upper die, fastening of
bolts is released to detach the upper die from a beam
leading end, then, the dummy plate is moved by the
above-described conveyance facilities to move the new
upper die to just below the beam, the new upper die is
fitted to the beam leading end, and is attached thereto

by being fastened with bolts.
[0013] For that reason, in the conventional method of
replacing the upper die, it is not possible to supply a new
upper die to just below the beam, since it is not possible
to accurately move the dummy plate in the horizontal
direction, and since it is not possible to finely adjust the
position of the upper die in the state of being mounted
on the dummy plate. For this reason, it takes a long time
for mounting the upper die to the beam leading end. Fur-
thermore, since the upper die is divided into a plurality
of segments, it is necessary to repeat the above-de-
scribed replacement operation. Thus, a lot of time is re-
quired for one upper die replacement, which significantly
reduces the operation efficiency. Furthermore, since it is
not possible to turn off the power source of the press
machine when replacing the upper die in view of the need
to lift and lower the punch, there is a need to take multiple
safety measures so as to ensure safety, and thus, the
reduction in productivity cannot be avoided.
[0014] The methods described in Patent Literatures 1
to 4 are techniques that can be used only for small bend-
ing machines and punch press machines, but are not
techniques that can be directly applied to replacement
of the upper die of the bending press machine for man-
ufacturing the large diameter.
[0015] The present invention has been made in view
of the above-described problems of the related art, and
an object thereof is to suggest an upper die replacing
method by which the replacement of the upper die of a
leading end of a punch in a bending press machine can
be efficiently and safely performed in a short time, and
to provide an upper die carriage for use in the method.

Solution to Problem

[0016] The inventors have extensively studied to find
a solution of the above-described problems. As a result,
the inventors found out that by providing an upper die
carriage capable of collectively mounting a plurality of
divided upper die segments, and moving the carriage
between a pair of dies below a press machine along a
longitudinal direction of a punch, it is possible to accu-
rately position and supply the upper die just below the
punch, and it is preferable that the movement of the car-
riage be performed using a steel pipe carrying-out device
that is installed in the press machine to carry out the steel
pipe after press forming, which has led to the develop-
ment of the present invention.
[0017] That is, according to the present invention, there
is provided an upper die replacing method of a leading
end of a punch in a bending press machine that bends
a steel plate on dies by a pair of dies and a punch vertically
moving between the dies, wherein carry-in of the upper
die to just below the punch and carry-out of the upper die
from just below the punch are performed by mounting
the upper die on an upper die carriage capable of moving
between the pair of dies in a longitudinal direction of the
punch.
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[0018] In the upper die replacing method of the present
invention, the carry-in of the upper die carriage to just
below the punch and the carry-out from just below the
punch are performed using a steel pipe carrying-out de-
vice disposed in the press machine.
[0019] Further, in the upper die replacing method of
the present invention, detachment of the upper die from
the leading end of the punch and attachment of the upper
die to the leading end of the punch are performed in a
state in which an upper die storing unit of the upper die
carriage is lifted and is brought into contact with the lead-
ing end of the punch.
[0020] Further, in the upper die replacing method of
the present invention, position adjustment of the upper
die mounted on an upper die table in the upper die storing
unit in a direction perpendicular to the longitudinal direc-
tion of the punch is performed by moving the upper die
table while mounting the upper die.
[0021] Further, in the upper die replacing method of
the present invention, when the upper die is divided into
a plurality of segments, replacement of the upper die is
collectively performed.
[0022] Further, in the upper die replacing method of
the present invention, the plurality of segments are divid-
ed into a plurality of sets connected by a shim, and loading
and unloading to the upper die carriage are performed
in the unit of the set.
[0023] Further, according to the present invention,
there is provided an upper die carriage used for upper
die replacement of a leading end of a punch in a bending
press machine that bends a steel plate on dies by a pair
of dies and a punch vertically moving between the dies,
wherein the upper die carriage is movable between the
pair of dies in a longitudinal direction of the punch, by a
device that is installed in the bending press machine and
carries out a steel pipe after pressing.
[0024] Furthermore, the upper die carriage of the
present invention further includes an upper die storing
unit that stores an upper die, and a lifting/lowering mech-
anism that lifts and lowers the upper die storing unit.
[0025] Furthermore, the upper die carriage of the
present invention further includes a position adjusting
mechanism that performs position adjustment of the up-
per die stored in the upper die storing unit in a direction
perpendicular to the longitudinal direction of the punch
for each upper die table on which the upper die is mount-
ed.

Advantageous Effects of Invention

[0026] According to the present invention, since it is
possible to efficiently perform the replacement of the up-
per die in the bending press machine in a short time, it
is possible to manufacture a welded steel pipe having a
large diameter, thickness, length, and high strength with
high productivity.

Brief Description of Drawings

[0027]

Fig. 1 is a diagram schematically illustrating a meth-
od of manufacturing a steel pipe according to a press
bending method.
Figs. 2(a) and 2(b) are diagrams illustrating an influ-
ence of an upper die width of a leading end of a
punch on manufacturing of the steel pipe.
Fig. 3 is an example view illustrating a structure of
the punch of a bending press machine.
Fig. 4 is a diagram illustrating a cross-sectional struc-
ture of an upper die carriage.
Figs. 5(a) to 5(f) are diagrams illustrating the proce-
dure of a replacement of the upper die (detaching
method).
Figs. 6(a) to 6(d) are diagrams illustrating an upper
die detaching operation in the upper die carriage.
Figs. 7(a) and 7(b) are diagrams illustrating a han-
dling method of the upper die divided into a plurality
of segments.

Description of Embodiments

[0028] The present invention relates to a method of
replacing an upper die attached to a leading end of a
punch supporter in a bending press machine for bending
a steel plate on dies by a pair of dies and a punch vertically
moving between the dies.
[0029] Fig. 3 is a diagram illustrating a structure of the
punch of a bending press machine used in the present
invention. The punch is constituted by a punch supporter
4 (beam) attached to a main body of a press machine 7,
and an upper die 5 attached to a leading end (lower end)
of the beam by fixing bolts 6. On a side of the upper die
coming into contact with the beam leading end, grooves
8 to which a beam lower portion is fitted is formed, and
a spacer 9 is inserted between the groove portion and
the beam leading end.
[0030] The upper die may be a single body, but is typ-
ically divided into a plurality of segments in consideration
of productivity and handling properties of the upper die.
As described previously, in a conventional method of the
replacement of the upper die, carry-in of the upper die to
a lower position of the press machine and carry-out from
the lower position of the press machine are performed
by moving the upper die while being mounted on a dum-
my plate. However, in the above-described method, it
has not been possible to accurately position the upper
die just below the beam leading end, and it has taken a
great deal of time for mounting, which has been a cause
of impeding the productivity. In addition, from the neces-
sity to move the punch, it was necessary to perform the
replacement operation while keeping the power of the
press machine on. For this reason, there was also need
for multiple safety measures to ensure safety, and ad-
verse effects on productivity were inevitable.
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[0031] Thus, according to the present invention, carry-
in of the upper die to just below the punch and carry-out
of the metal from just below the punch are performed by
being mounted on the upper die carriage that moves be-
tween the pair of dies installed below the press machine
in a longitudinal direction of the punch.
[0032] The upper die carriage is placed at a position
different from the press machine during press operation,
and when performing the replacement of the upper die,
the upper die carriage is mounted on a carry-out line to
which the steel pipe (open pipe) after the press forming
is carried out, by a crane or the like. The upper die car-
riage has a length that is able to collectively mount the
upper die divided into the plurality of segments, and at a
press machine side end portion in the longitudinal direc-
tion of the carriage, for example, an upward (or down-
ward) hook is provided. Meanwhile, in the steel pipe car-
rying-out device that is provided in the press machine
and carries out the steel pipe after the press forming,
another connection mechanism connected to the con-
nection mechanism of the upper die carriage, for exam-
ple, a downward (or upward) hook is provided.
[0033] Moreover, the carry-in of the upper die carriage
from the press machine to just below the press machine
can be performed, by connecting the connection mech-
anism of the upper die carriage side with the connection
mechanism of the steel pipe carrying-out device side,
and by moving the steel pipe carrying-out device in an
opposite direction to the direction at the time of carrying
out the steel plate.
[0034] Meanwhile, carry-out of the upper die carriage
from just below the press machine to the outside of the
press machine can be performed, by bringing an extrud-
ing tool provided in the steel pipe carrying-out device for
carrying out the steel pipe after the press forming into
contact with the upper die carriage, or by connecting the
connection mechanism of the upper die carriage side with
the connection mechanism of the steel pipe carrying-out
device side, and by moving the steel pipe carrying-out
device in the carrying-out direction of the steel pipe.
[0035] Thus, moving means (driving source) of the
steel pipe carrying-out device is not particularly limited,
and may be driven by, for example, a chain, a belt or the
like connected to a power source such as a motor.
[0036] Furthermore, for example, as illustrated by bro-
ken lines in a lower part of Fig. 4, the upper die carriage
may run on a conveyance line constituted by a V roll, or
may run on a rail by mounting wheels to the lower part
of the upper die carriage, both may be used in combina-
tion with each other, and may not be particularly limited.
In addition, when adopting the V roll, it is preferred to
adopt a structure in which during the press operation, the
V roll below the press machine moves downwards and
retracts so as not to disturb the operation, and the V roll
is lifted only when replacing the upper die.
[0037] Furthermore, Fig. 4 illustrates a cross-section
in a direction (hereinafter, referred to as a "width direc-
tion") perpendicular to the longitudinal direction of the

punch, the upper die carriage 10 is constituted by a car-
riage base 11, and an upper die storing unit 12 in the
upper portion, the cross-sectional shape in the width di-
rection of the upper die storing unit 12 is a H-shape, and
an upper die table 13 for mounting the upper die is pro-
vided in an upper concave part. Furthermore, on both
sides of the upper die storing unit, a position adjusting
bolt 14 as a position adjusting mechanism of the upper
die table 13 is provided, and by rotating the bolt, the width
direction position of the upper die table 13 in the concave
part of the upper die storing unit can be finely adjusted
in the state of attaching the upper die. By using the po-
sition adjusting bolt 14, it is possible to easily, quickly,
and accurately fit a new upper die at the leading end of
the punch supporter (beam).
[0038] Furthermore, the carriage base 11 and the up-
per die storing unit 12 are separated from each other,
and it is possible to lift and lower the upper die storing
unit 12 by a hydraulic jack 15 as a lifting/lowering function
disposed on the carriage base side. Thus, when attach-
ing the new upper die to the punch lower end, it is possible
to bring the upper die into contact with the leading end
of the punch (beam leading end) by lifting the upper die
in the state of being mounted on the upper die table in
the upper die storing unit. Furthermore, when detaching
the upper die from the leading end of the punch, it is
possible to detach the upper die, after bringing the upper
die into contact with the upper die table by lifting the upper
die storing unit. Therefore, during the upper die replacing
operation, for example, even when an operator performs
the operation of fastening the leading end portion of the
punch and the upper die by the fixing bolts or releasing
the fastening below the press machine, it is possible to
more safely perform the replacement of the upper die,
since there is no need to operate the main body of a press
machine.
[0039] The method of replacing the upper die of the
present invention using the above-described upper die
carriage is carried out in the following procedures.

<Detachment of Upper Die >

[0040] The method of detaching the upper die will be
described with reference to Figs. 5 and 6.
[0041] Step 1: the empty upper die carriage 10 is
mounted on the steel pipe carry-out line 16 from the car-
riage storage space (Fig. 5(a))
[0042] Step 2: the steel pipe carrying-out device 17 is
moved up to the position of the upper die carriage 10 and
connected thereto (Fig. 5(b)).
[0043] Step 3: the upper die carriage 10 is moved up
to just below the punch 2 of the press machine 7 by the
steel pipe carrying-out device 17 (Figs. 5(c) and 6(a)).
[0044] Step 4: the upper die storing unit 12 over the
upper die carriage is lifted by the hydraulic jack 15 to
bring the upper die table 13 in the storing unit into contact
with the upper die 5 of the leading end of the punch (Figs.
5(d) and 6(b)).

7 8 
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[0045] Step 5: fastening of the fixing bolt 6 is released
to detach the upper die 5 from the leading end of the
punch (leading end of the beam) (Figs. 5(d) and 6(c)).
[0046] Step 6: the upper die 5 and the upper die storing
unit 12 are lowered and stored on the upper die carriage
base 11 (Figs. 5(e) and 6(d)).
[0047] Step 7: the upper die carriage 10 is extruded to
the outside of the press machine by the steel pipe carry-
ing-out device 17 and mounted on the steel pipe carry-
out line 16 (Fig. 5(f)).
[0048] Step 8: the upper die carriage 10 is detached
from the steel pipe carry-out line 16.

<Attachment of Upper Die >

[0049] Next, the method of attaching the upper die will
be described. In addition, since this method only needs
to be performed substantially in reverse order of the
above-described method of detaching the upper die, the
description diagram thereof will not be provided.
[0050] Step 1: the upper die carriage 10 with the new
upper die 5 mounted thereon is mounted on the steel
pipe carry-out line 16.
[0051] Step 2: the steel pipe carrying-out device 17 is
moved up to the position of the upper die carriage 10 and
connected thereto.
[0052] Step 3: the upper die carriage 10 is moved to
just below the punch 2 of the press machine 7 by the
steel pipe carrying-out device 17.
[0053] Step 4: the upper die storing unit 12 above the
upper die carriage is lifted by the hydraulic jacks 15 to fit
the groove portions 8 of the new upper die 5 in the storing
unit and the leading end (beam) of the punch supporter
4 to each other. At this time, the width direction position
of the upper die is finely adjusted using the position ad-
justing bolt 14 of the upper die table 13.
[0054] Step 5: the fixing bolt 6 is fastened and the upper
die 5 is attached to the leading end of the beam 4.
[0055] Step 6: the upper die storing unit 12 is lowered
and stored in the upper die carriage base 11.
[0056] Step 7: the upper die carriage 10 is extruded by
the steel pipe carrying-out device 17 and mounted on the
steel pipe carry-out line 16.
[0057] Step 8: the upper die carriage 10 is removed
from the steel pipe carry-out line 16.
[0058] In addition, in the method of replacing the punch
in the bending press machine of the present invention,
when the upper die is divided into the plurality of seg-
ments, the replacement of the plurality of segments is
preferably performed integrally and collectively rather
than the individual replacement, in view of the operating
efficiency. However, when the length of the upper die is
long, it may be difficult to mount the upper die on the
upper die carriage at a time. In such a case, it is preferred
that the upper die constituted by the plurality of segments
is divided into a plurality of sets obtained by connecting
the small number of the plurality of segments and be
mounted on the upper die carriage by the set unit.

[0059] In this case, the set preferably has a structure
in which parallel pins are embedded in a joint part of each
segment and the segments are fastened by the bolts,
where the length of the set is based on the length of the
spacer inserted into the groove portions 8 formed on the
upper die. Furthermore, the connection part between
each of the sets is preferably configured so that the spac-
er of one set protrudes from the end portion of the set,
the end portion of the other set has a spacer omission
unit to which the protruded spacer is fitted, and both sets
are connected to each other via the spacer.
[0060] In this way, it is possible to mount the upper die
having a plurality of segments on the upper die carriage
without the position deviation in the width direction, and
it is possible to accurately attach the upper die to the
punch supporter (beam). Figs. 7(a) and 7(b) illustrate an
example in which one upper die divided into nine seg-
ments is divided into three sets made up of three seg-
ments. In addition, it is preferred that the order of mount-
ing the plurality of sets on the upper die carriage be car-
ried out first from the set provided with the spacer omis-
sion unit.

Examples

[0061] The upper die replacement of the bending press
machine capable of manufacturing a welded steel pipe
having an outer diameter of 20 to 56 inches and a pipe
wall thickness of 12.7 to 50.8 mm is performed by the
use of two methods of the method (Comparative Exam-
ple) of the related art using the dummy plate described
in [0011] and the method (Example of the present inven-
tion) of replacing the upper die of the present invention,
and the required times thereof are compared. The upper
die has a total length of 13.5 m, and is divided into nine
segments as illustrated in Figs. 7(a) and 7(b), and three
segments are used as one set to perform handling.
[0062] As a result, the upper die replacement time of
Example of the present invention can be reduced to about
1/3 as compared to Comparative Example of the related
art.

Reference Signs List

[0063]

1: material steel plate
2: punch
3: die
4: punch supporter (beam)
5: upper die
6: fixing bolt
7: main body of press machine
8: fitting groove
9: spacer
10: upper die carriage
11: upper die carriage base
12: upper die storing unit

9 10 
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13: upper die table
14: position adjusting mechanism (position adjusting
bolt)
15: lifting/lowering mechanism (hydraulic jack)
16: steel pipe carry-out line
17: steel pipe carrying-out device
18: parallel pin

Claims

1. An upper die replacing method of a leading end of a
punch in a bending press machine that bends a steel
plate on dies by a pair of dies and a punch vertically
moving between the dies,
wherein carry-in of the upper die to just below the
punch and carry-out of the upper die from just below
the punch are performed by mounting the upper die
on an upper die carriage capable of moving between
the pair of dies in a longitudinal direction of the punch.

2. The upper die replacing method in a bending press
machine according to claim 1, wherein the carry-in
of the upper die carriage to just below the punch and
the carry-out from just below the punch are per-
formed using a steel pipe carrying-out device dis-
posed in the press machine.

3. The upper die replacing method in a bending press
machine according to claim 1 or 2, wherein detach-
ment of the upper die from the leading end of the
punch and attachment of the upper die to the leading
end of the punch are performed in a state in which
an upper die storing unit of the upper die carriage is
lifted and is brought into contact with the leading end
of the punch.

4. The upper die replacing method in a bending press
machine according to any one of claims 1 to 3,
wherein position adjustment of the upper die mount-
ed on an upper die table in the upper die storing unit
in a direction perpendicular to the longitudinal direc-
tion of the punch is performed by moving the upper
die table while mounting the upper die.

5. The upper die replacing method in a bending press
machine according to any one of claims 1 to 4,
wherein when the upper die is divided into a plurality
of segments, replacement of the upper die is collec-
tively performed.

6. The upper die replacing method in a bending press
machine according to claim 5, wherein the plurality
of segments are divided into a plurality of sets con-
nected by a shim, and loading and unloading to the
upper die carriage are performed in the unit of the set.

7. An upper die carriage used for upper die replace-

ment of a leading end of a punch in a bending press
machine that bends a steel plate on dies by a pair
of dies and a punch vertically moving between the
dies,
wherein the upper die carriage is movable between
the pair of dies in a longitudinal direction of the punch,
by a device that is installed in the bending press ma-
chine and carries out a steel pipe after pressing.

8. The upper die carriage for upper die replacement in
a bending press machine according to claim 7, com-
prising
an upper die storing unit that stores an upper die,
and a lifting/lowering mechanism that lifts and lowers
the upper die storing unit.

9. The upper die carriage for upper die replacement in
a bending press machine according to claim 7 or 8,
further comprising
a position adjusting mechanism that performs posi-
tion adjustment of the upper die stored in the upper
die storing unit in a direction perpendicular to the
longitudinal direction of the punch for each upper die
table on which the upper die is mounted.
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