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(67)  Provided is a method for manufacturing an
L-shaped square pipe that ensures adequate strength
even without welding, a device for manufacturing the
L-shaped square pipe, and the L-shaped square pipe.
Provided is a method for manufacturing an L-shaped
square pipe 1A, comprising: a groove section forming
step for forming a groove section 5 by pressing one sur-

1b

1a

1d

FIG. 1A

FIG. 1B

face 1a of a square steel pipe 1, along the shorter direc-
tion of the one surface 1a, towards another surface 1b
positioned on the reverse side of the one surface 1a; and
a bending step for bending the square pipe so that the
sides of the first surface 1a sandwiching the groove sec-
tion 5 approach each other.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a method for
manufacturing an L-shaped square pipe, a device for
manufacturing an L-shaped square pipe and an L-
shaped square pipe.

BACKGROUND ART

[0002] Conventionally, an L-shaped square steel pipe
is used as a structural member which forms a frame for
a unit bath platform or a structural member which is used
as a partition wall for attaching an exterior wall panel for
a prefabricated house to a beam or the like.

[0003] As a method for manufacturing an L-shaped
square steel pipe, a method is used in which in a state
where an end portion of one of two square steel pipes is
pressed to the side surface of an end portion of the other
square steel pipe, they are welded together, and in which
thus the square steel pipes are fixed.

[0004] However, in this method, in order to obtain suf-
ficient joining strength, it is necessary to weld the entire
periphery of the end portion of the square steel pipe.
When the accuracy of cutting of the end portion of the
square steel pipe and the accuracy of locating thereof
are low, the necessary strength may notbe obtained even
by welding. When welding is performed, the dimensional
accuracy may be lowered by the occurrence of a warp
or a twist caused by thermal distortion. In the welding,
there is also a problem in which an operational environ-
ment is degraded by the production of fumes. With con-
sideration given to specifications of the appearance and
corrosion resistance, finishing or repair is needed for the
welded portion.

[0005] A technology is also proposed in which V-
shaped cutouts are formed in the upper surface and both
side surfaces of square steel pipes and bending is per-
formed, and in which both side surfaces abutting on each
other are thereafter welded and manufacturing is per-
formed (see Patent Document 1).

[0006] Patent Document 1: Japanese Unexamined
Patent Application, Publication No. 2010-201503

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

[0007] However, in the conventional technology de-
scribed above, the V-shaped cutouts are formed in the
upper surface and both side surfaces of the square steel
pipe, and thus among the four surfaces of the square
steel pipe, only one surface which is the bottom surface
is not cut out. Hence, in the cutout portions in the square
steel pipe, the strength thereof is significantly lowered as
compared with the other portions. In order to compensate
for the decrease in strength, it is necessary to weld the
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portions in which the cutouts are made to abut on each
other.

[0008] Then, as described above, the dimensional ac-
curacy may be lowered by the occurrence of a warp or
a twist caused by thermal distortion. In the welding, there
is also a problem in which an operational environment is
degraded by the production of fumes.

[0009] An object of the present invention is to provide
a method for manufacturing an L-shaped square pipe
whose sufficient strength is acquired without performing
welding, a device for manufacturing an L-shaped square
pipe and an L-shaped square pipe.

Means for Solving the Problems

[0010] According to one aspect of the present inven-
tion, there is provided a method for manufacturing an L-
shaped square pipe, the method including: a groove sec-
tion forming step for forming a groove section by pressing
one surface of a square pipe along a shorter direction of
the one surface to the side of the other surface located
on a reverse side of the one surface; and a bending step
for bending the square pipe such that both sides of the
one surface sandwiching the groove section approach
each other.

[0011] Preferably, in the groove section forming step,
the groove section is formed by pressing, to the one sur-
face, a corner portion of a V-shaped portion in a pressing
member having the V-shaped portion.

[0012] Preferably, the angle of the corner portion of the
V-shaped portion corresponds to a bending angle of the
square pipe.

[0013] Preferably, the method further includes, before
the groove section forming step, a buckling line forming
step for forming buckling lines by pressing two side sur-
faces between the one surface of the square pipe and
the other surface inward along a longitudinal direction of
the side surfaces.

[0014] According to another aspect of the present in-
vention, there is provided a device for manufacturing an
L-shaped square pipe, the device including: a groove
section forming device for forming a groove section by
pressing one surface of a square pipe along a shorter
direction of the one surface to the side of the other surface
located on areverse side of the one surface; and a bend-
ing device for bending the square pipe such that both
sides of the one surface sandwiching the groove section
approach each other.

[0015] The present invention is an L-shaped square
pipe, in which a square pipe is bent through a groove
section provided along a shorter direction of one surface
thereof.

Effects of the Invention
[0016] According to the presentinvention, itis possible

to provide a method for manufacturing an L-shaped
square pipe whose sufficient strength is acquired without
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performing welding, a device for manufacturing an L-
shaped square pipe and an L-shaped square pipe.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Fig. 1A is a diagram illustrating a method for manu-
facturing an L-shaped square steel pipe in which the
L-shaped square steel pipe is manufactured by
bending a square steel pipe;

Fig. 1B is a diagram illustrating a method for manu-
facturing an L-shaped square steel pipe in which the
L-shaped square steel pipe is manufactured by
bending a square steel pipe;

Fig. 1C is a diagram illustrating a method for manu-
facturing an L-shaped square steel pipe in which the
L-shaped square steel pipe is manufactured by
bending a square steel pipe;

Fig. 1D is a diagram illustrating a method for manu-
facturing an L-shaped square steel pipe in which the
L-shaped square steel pipe is manufactured by
bending a square steel pipe;

Fig. 2 is a schematic view of a buckling line forming
device for realizing a buckling line forming step;
Fig. 3is a schematic view of agroove section forming
device for realizing a groove section forming step;
Fig. 4A is a schematic view of a bending device for
realizing a bending step;

Fig. 4B is a schematic view of a bending device for
realizing a bending step;

Fig. 5 is a photograph of the square steel pipe in a
state where a groove section is formed by the groove
section forming step in the manufacturing method
according to the present embodiment;

Fig. 6 is a photograph of a bent portion of the L-
shaped square steel pipe which has been bent by
the bending step in the manufacturing method ac-
cording to the present embodiment; and

Fig.7A is a diagram showing examples of the appli-
cation of the method for bending the square steel
pipe according to the present embodiment, and
showing a square steel pipe having two bent por-
tions.

Fig.7B is a diagram showing examples of the appli-
cation of the method for bending the square steel
pipe according to the present embodiment, and
showing arectangular square steel pipe having three
bent portions.

PREFERRED MODE FOR CARRYING OUT THE IN-
VENTION

[0018] A method for manufacturing an L-shaped
square steel pipe 1A according to an embodiment of the
present invention will be described below. Figs. 1A to 1D
are diagrams illustrating the method for manufacturing
the L-shaped square steel pipe 1A according to the
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present embodiment.

[0019] In the method for manufacturing the L-shaped
square steel pipe 1A, one surface 1a of a square steel
pipe 1 which is extended linearly as shown in Fig.1A is
pressed along the shorter direction of the one surface 1a
to the side of the other surface 1b located on the reverse
side of the one surface 1a. In this way, as shown in Fig.
1C, a groove section 5 is formed. Then, the square steel
pipe 1 is bent, and thus the L-shaped square steel pipe
1A having a bent portion A as shown in Fig.1D is manu-
factured.

[0020] The square steel pipe 1 which is bent in the
shape ofthe letter Lin the present embodimentis a hollow
square pipe whose cross section is rectangular and
which is made of steel. However, in the present embod-
iment, the square pipe is not limited to steel, and any
other material may be used as long as it is a material
which can be plastically deformed by being bent.
[0021] Although in the present embodiment, a case
where the cross section of the square steel pipe 1 is rec-
tangular will be described, the cross section may be
square. However, preferably, the cross section of the
square steel pipe 1 is rectangular, and the width of the
one surface 1a and the other surface 1b in the shorter
direction is greater than the width of side surfaces 1c and
1d in the shorter direction.

[0022] Inthe following description, the method for man-
ufacturing the L-shaped square steel pipe 1A having the
bent portion A which is bent at a right angle (90°) will be
described. However, the angle at which the bent portion
Alis bentis not limited to a right angle, and the angle may
be an acute angle or an obtuse angle.

[0023] As shown in Fig. 1, the method for manufactur-
ing the L-shaped square steel pipe 1A according to the
present embodiment includes: a buckling line forming
step (Fig.1B) for providing a buckling line 4 by pressing
the side surfaces 1c and 1d of the square steel pipe 1
shown in Fig.1A; a groove section forming step (Fig.1C)
for forming the groove section 5 by pressing the one sur-
face 1a of the square steel pipe 1; and a bending step
(Fig.1D) for bending the square steel pipe 1.

[0024] The method for manufacturing the L-shaped
square steel pipe 1A is performed by a manufacturing
device 100 for an L-shaped square pipe which includes
abuckling line forming device 2, a groove section forming
device 3 and abending device 15 which will be described
later. However, the method for manufacturing the L-
shaped square steel pipe 1A according to the present
embodiment is not limited to the use of the manufacturing
device 100.

(Buckling line forming step)

[0025] As shown in Fig.1B, the buckling line forming
step is a step for forming the buckling lines 4 in the side
surfaces 1c and 1d by pressing the side surfaces 1c and
1d of the square steel pipe 1.

[0026] An example of the buckling line forming device
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2 for realizing the buckling line forming step is shown in
Fig. 2. However, the device for forming the buckling lines
4 in the side surfaces 1c and 1d of the square steel pipe
1 is not limited to the buckling line forming device 2.
[0027] The buckling line forming device 2 includes two
side surface pressing punches 6 having a shape in which
a V-shaped portion 6ais formed in one side surface of a
rectangular parallelepiped. The two side surface press-
ing punches 6 are arranged such that the corner portions
6b of the V-shaped portions 6a are along the longitudinal
direction of the side surfaces 1c and 1d. Furthermore,
the corner portions 6b of the V-shaped portions 6a are
arranged in a state where they can abut on substantially
central portions of the side surfaces 1c and 1d so as to
sandwich the square steel pipe 1 from the sides of the
side surfaces 1c and 1d.

[0028] The corner portions 6b of the V-shaped portions
6a in the two side surface pressing punches 6 are re-
spectively made to abut on the substantially central por-
tions of the side surfaces 1c and 1d of the square steel
pipe 1 along the longitudinal direction.

[0029] In a state where the square steel pipe 1 is sand-
wiched between the two side surface pressing punches
6, a force is applied in a direction in which the two side
surface pressing punches 6 approach each other and
thus the side surfaces 1c and 1d of the square steel pipe
1 are deformed such that the centers of the side surfaces
1c and 1d are recessed inward, with the result that the
buckling lines 4 along the longitudinal direction are
formed.

[0030] The length of the buckling lines 4 is adjusted as
necessary so as to correspond to the dimensions of the
square steel pipe 1 such that in the groove section form-
ing step described later, the portion where the buckling
lines 4 are provided is easily buckled inward.

[0031] The amount of deformation (depth) of the buck-
ling lines 4 is preferably deeper as long as the side sur-
faces 1c and 1d do not break.

[0032] After the formation of the buckling lines 4, the
two side surface pressing punches 6 are separated from
the side surfaces 1c and 1d of the square steel pipe 1.

(Groove section forming step)

[0033] AsshowninFig.1C, the groove section forming
step is a step for forming the V-shaped groove section 5
by pressing the one surface 1a of the square steel pipe
1 to the side of the other surface 1b along the shorter
direction of the one surface 1a.

[0034] A specific example of the groove section form-
ing device 3 (crushing die) for realizing the groove section
forming step is shown in Fig. 3.

[0035] The groove section forming device 3 includes
two side surface holding portions 7 and a groove section
forming punch 8. However, the device for forming the V-
shaped groove section 5 in the square steel pipe 1 by
pressing the one surface 1a of the square steel pipe 1 is
not limited to this device.
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[0036] The side surface holding portions 7 are formed
in the shape of a rectangular parallelepiped, and abut on
the side surfaces 1c and 1d of the square steel pipe 1 so
as to hold the square steel pipe 1. In Fig. 3, one of the
two side surface holding portions 7 which overlaps the
square steel pipe 1 is indicated by dotted lines.

[0037] As with the side surface pressing punch 6, the
groove section forming punch 8 has a shape in which a
V-shaped portion 8a is formed in one surface of the rec-
tangular parallelepiped. The groove section forming
punch 8 is arranged above the one surface 1a such that
the corner portion 8b of the V-shaped portion 8ais located
on a center line M in a place of the one surface 1a where
the groove section is to be formed.

[0038] In the present embodiment, the angle 6 of the
V-shaped portion 8a is slightly larger than the bending
angle ofthe L-shaped square steel pipe 1A (inthe present
embodiment, a right angle (90°)). As described above,
the angle 6 of the V-shaped portion 8a is set slightly larger
than the bending angle of the square steel pipe 1, and
thus when the square steel pipe 1 is bent in the subse-
quent bending step, the bending angle of the L-shaped
square steel pipe 1A is a desired value (in the present
embodiment, a right angle (90°)).

[0039] The corner portion 8b of the V-shaped portion
8a is preferably rounded such that in the formation of the
V-shaped groove section 5, the square steel pipe 1 is
prevented from being broken.

[0040] The amount of pressing of the groove section
forming punch 8, that is, the depth over which the groove
section forming punch 8 is pressed here is such an
amount that that the one surface 1a makes contact with
the other surface 1b. In this way, the individual surfaces
of the square steel pipe 1 are prevented from being bro-
ken.

[0041] The square steel pipe 1 is first arranged be-
tween the two side surface holding portions 7.

[0042] Then,the cornerportion 8b ofthe V-shaped por-
tion 8a of the groove section forming punch 8 is made to
abut on the center line M.

[0043] Then, a force is applied to the groove section
forming punch 8, and thus the place of the square steel
pipe 1 where the groove sectionis tobe formed s pressed
to the side of the other surface 1b.

[0044] The depth over which the place is pressed here
is such a depth that the one surface 1a makes contact
with the other surface 1b.

[0045] In this way, as shown in Fig. 3, the one surface
1a of the square steel pipe 1 is crushed so as to be de-
formed, and thus the V-shaped groove section 5 is
formed.

[0046] Then, after the formation of the groove section
5, the groove section forming punch 8 is separated from
the one surface 1a of the square steel pipe 1.

[0047] Although in the present embodiment, the L-
shaped square steel pipe 1A in which the square steel
pipe 1 is bent substantially at a right angle is manufac-
tured, thereis nolimitation to this configuration. The angle
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of the L-shaped portion of the L-shaped square steel pipe
1A can be adjusted, and the angle of the corner portion
8b of the groove section forming punch 8 can also be
adjusted so as to correspond to the angle of the L-shaped
portion.

(Bending step)

[0048] As shown in Fig.1D, the bending step is a step
of bending the square steel pipe 1 such that both sides
(one side 1aa and the other side 1ab) sandwiching the
portion of the one surface 1a where the groove section
5 is formed approach each other.

[0049] A specific example of the bending device (fold
bending die) 15 for realizing the bending step is shown
in Fig. 4. However, the device for bending the square
steel pipe 1 is not limited to this device.

[0050] The bending device 15 includes two retaining
plates 9, a top die 10, a bottom die 11, a bend die 12 and
a bend punch 13.

[0051] The retaining plates 9 are plate members which
retain the side surfaces 1c and 1d of the square steel
pipe 1. Two retaining plates 9 are provided, the square
steel pipe 1 is sandwiched therebetween and thus the
side surfaces 1c and 1d are retained, with the result that
the square steel pipe 1 is held so as not to move. In Fig.
4, one of the retaining plates 9is indicated by dotted lines.
[0052] The top die 10 has substantially the same width
as the square steel pipe 1, and is arranged so as to retain
the one side 1aa sandwiching the portion of the one sur-
face 1a of the square steel pipe 1 where the groove sec-
tion 5 is formed.

[0053] The bottom die 11 has substantially the same
width as the square steel pipe 1, and is arranged on a
side opposite to the top die 10 (the side in contact with
the other surface 1b of the square steel pipe 1), sand-
wiching the square steel pipe 1.

[0054] The bend die 12 has substantially the same
width as the square steel pipe 1, and can be rotated about
a rotation shaft 14 with respect to the bottom die 11.
[0055] In a state of Fig.4A before the square steel pipe
1 is bent, the bend die 12 is aligned linearly with the bot-
tom die 11.

[0056] In a state of Fig.4B after the L-shaped square
steel pipe 1A is manufactured, the bend die 12 isinclined
substantially perpendicular to the bottom die 11 about
the rotation shaft 14.

[0057] The bend punch 13 is formed in the shape of a
rectangular parallelepiped, and is coupled to an unillus-
trated advance/retraction mechanism. In the state of Fig.
4A before the square steel pipe 1 is bent, one surface
perpendicular to the advance/retraction direction abuts
on the bend die 12.

[0058] When the bend punch 13 is moved to the side
ofthe square steel pipe 1 by the unillustrated advance/re-
traction mechanism, the bend die 12 is pressed up.
[0059] Thus, the bend die 12 is rotated about the rota-
tion shaft 14.
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[0060] By the rotation, the other surface on the other
side 1ab of the square steel pipe 1 sandwiching the
groove section 5 is pressed up.

[0061] In this way, the other side 1ab of the square
steel pipe 1is rotated, and thus the side of the one surface
1a on the other side 1ab abuts on the side surface of the
top die 10. The surface of the bend punch 13 parallel to
the advance/retraction direction abuts on the bend die 12.
[0062] The amount of pressing up of the bend punch
13is adjusted, and thus itis possible to adjust the bending
angle of the L-shaped bent portion A in the L-shaped
square steel pipe 1A. For example, in the state of Fig.
4B, the bend punch 13 is most pressed up, and thus the
L-shaped square steel pipe 1A is bent at 90°.

[0063] Fig. 5is a photograph of the square steel pipe
1in a state where the groove section 5 is formed by the
groove section forming step in the manufacturing method
according to the present embodiment. Fig. 6 is a photo-
graph of the bent portion A of the L-shaped square steel
pipe 1A which has been bent by the bending step in the
manufacturing method according to the present embod-
iment.

[0064] As described above, the L-shaped square steel
pipe 1A manufactured in the present embodiment is
formed without the four side surfaces of the square steel
pipe 1 being cut out.

[0065] Hence, the strength is prevented from being
lowered, and the laminated portion is further hardened
by being bent, with the result that the strength is en-
hanced without welding.

[0066] It is not necessary to cut or weld the side sur-
faces, and thus it is possible to manufacture the high-
strength L-shaped square steel pipe 1A at low cost.
[0067] When a higher rigidity is needed, the bent por-
tions or both folded side surfaces may be joined by weld-
ing joining or an adhesive.

[0068] Further, in the method for bending the square
steel pipe 1 according to the present embodiment, as
shown in Fig.7A, bending is performed twice on one
square steel pipe 1, and thus it is possible to stably man-
ufacture a square steel pipe 1B having two bent portions
B at low cost.

[0069] Moreover, as shown in Fig.7B, bending is per-
formed three times on the square steel pipe 1, and thus
it is possible to stably manufacture a rectangular square
steel pipe 1C having four bent portions C at low cost.
[0070] Hence, according to the present embodiment,
itis possible to provide, atlow cost, ahousehold electrical
appliance member such as a high-strength housing of a
household electrical appliance or a pallet surface mem-
ber, or a residential-related member such as a frame for
a unit bath platform.

[0071] The manufacturing device 100 for the L-shaped
square pipe which includes the buckling line forming de-
vice 2, the groove section forming device 3 and the bend-
ing device 15 described above is used, and thus it is
possible tobend the square steel pipe 1 highly accurately,
smoothly and stably.



[0072]
bending performed by the bending device described
above, and the L-shaped square pipe may be formed
without use of these devices (dies).
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However, the present invention is not limited to

EXPLANATION OF REFERENCE NUMERALS

[0073]

1 square steel pipe

1A L-shaped square steel pipe
1a one surface

1b other surface

1c side surface

1d side surface

2 buckling line forming device

3 groove section forming device
4 buckling line

5 groove section

6 side surface pressing punch
7 side surface holding portion

8 groove section forming punch
15 bending device

100 manufacturing device

A bent portion

M center line in place where groove section is to be
formed

Claims

A method for manufacturing an L-shaped square
pipe, the method comprising:

a groove section forming step for forming a
groove section by pressing one surface of a
square pipe along a shorter direction of the one
surface to a side of an other surface located on
a reverse side of the one surface; and

a bending step for bending the square pipe such
that both sides of the one surface sandwiching
the groove section approach each other.

The method for manufacturing an L-shaped square
pipe according to claim 1, wherein in

the groove section forming step, the groove section
is formed by pressing, to the one surface, a corner
portion of a V-shaped portion in a pressing member
having the V-shaped portion.

The method for manufacturing an L-shaped square
pipe according to claim 2, wherein

an angle of the corner portion of the V-shaped portion
corresponds to a bending angle of the square pipe.

The method for manufacturing an L-shaped square
pipe according to any one of claims 1 to 3, the method
further comprising,
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before the groove section forming step, a buckling
line forming step for forming buckling lines by press-
ing two side surfaces between the one surface of the
square pipe and the other surface inward along a
longitudinal direction of the side surfaces.

A device for manufacturing an L-shaped square pipe,
the device comprising:

a groove section forming device for forming a
groove section by pressing one surface of a
square pipe along a shorter direction of the one
surface to a side of an other surface located on
a reverse side of the one surface; and

a bending device for bending the square pipe
such that both sides of the one surface sand-
wiching the groove section approach each oth-
er.

6. An L-shaped square pipe, wherein a square pipe is

bent through a groove section provided along a
shorter direction of one surface thereof.
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