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Description

Technical Field

[0001] The present invention relates to a manufacturing apparatus used for spinning a pipe according to the preamble
of claim 1 (see for example KR-20-1988-0007665U), in which one roller is provided on either of the inside or outside of
a pipe (hereinafter, referred to as a workpiece) that is held on a rotary lathe and rotates along with the rotary lathe, and
two rollers are provided on the remaining one of the inside or outside of the workpiece, so that when the front end of the
circumference of the workpiece is manufactured by spinning, manufacturing pressure is reduced, and the thickness
reduction of the workpiece is remarkably small, thus enhancing the reliability of a finished product.

Background Art

[0002] In the manufacturing apparatus for expanding and reducing the pipe according to Korean U.M. Publication No.
1990-2390, which was filed by the applicant of this invention and was published on Mar. 26, 1990, and is entitled
"Manufacturing Apparatus for Expanding and Reducing Pipe", a pulley of a motor shaft is connected to a pulley of a
reducer shaft via a belt, and the reducer shaft rotates with a rotary lathe as one unit. A workpiece is temporarily held on
the rotary lathe, a forming roller located inside the workpiece and a support roller located outside the workpiece are
connected, respectively, to arms by roller pins, and flanges provided on the arms are fastened via bolts to flanges
provided on the lower ends of corresponding vertical moving cylinders. Further, a cylinder rod of each vertical moving
cylinder is secured to a stay plate in such a way as to be spaced apart from a cylinder housing by a predetermined
interval by a stay. Horizontal moving cylinders are installed such that the front ends thereof are located between protru-
sions which protrude from corresponding positioning plates.
[0003] The front end of a cylinder rod is loosely held by a pin in such a way as to be inserted between the protrusions
which protrude from the side surface of the cylinder housing. Support members fastened via bolts to the upper ends of
the opposite sides of the cylinder housing and support members protruding downwards therefrom are placed to support
a frame, and support members protruding from the upper and lower ends of the opposite sides of the positioning plate
are fastened by pins passing through locking holes to support the frame.
[0004] A locking plate through which a support hole is formed is integrated with the frame, so that a support column
through which a support hole is formed is put into contact with the locking plate and a support pin is inserted into the
aligned support holes.
[0005] The conventional manufacturing apparatus for expanding and reducing the pipe is operated as follows. First,
the workpiece is temporarily held on the rotary lathe by welding, a bolt, or a wedge according to the shape of the
workpiece. Next, the height difference and interval between the rollers are adjusted depending on the thickness and
shape of the workpiece which is to be manufactured. The adjustment is carried out as follows: the support hole formed
through the support column is aligned with the support hole formed through the locking plate of the frame, and then the
fastening operation using the support pin is performed, so that the height of the frame is set. Further, the locking holes
are determined depending on the thickness of the workpiece, and then are fastened by the pins, when both the positioning
plates are fastened to the frame.
[0006] If the motor is driven in such a state, the rotating force of the pulley connected via the belt is reduced by the
reducer and rotates the rotary lathe. As the rotary lathe rotates, the workpiece temporarily held on the rotary lathe rotates
at the same speed as the rotary lathe. At this time, the forming roller located inside the workpiece moves in a direction
for forming the workpiece, and the support roller located outside the workpiece serves as a support while moving along
the forming roller. The vertical moving cylinders vertically move the rollers, while the horizontal moving cylinders hori-
zontally move the cylinder housings of the vertical moving cylinders on the frame.
[0007] As such, after the support hole of the support column is aligned with the support hole of the locking plate, the
support pin is inserted into the support holes, thus determining the height of the cylinder housing of each vertical moving
cylinder that is placed on the frame. Further, after the locking holes formed through the frame and the support members
of each positioning plate are aligned with each other, the pins are inserted into the locking holes, thus determining the
interval between the vertical moving cylinders, that is, the interval between the rollers. In this state, while the cylinders
move vertically and horizontally, the workpiece is compressed and formed by the rollers.
[0008] However, the conventional manufacturing apparatus for expanding and reducing the pipe is configured so that
the forming roller and the support roller are provided on opposite sides of the front end of the circumference of the
workpiece in such a way that the forming roller is located inside a part (hereinafter, referred to as a spinning part) of the
workpiece which is in the process of being manufactured, and the support roller is located outside the spinning part of
the workpiece and aligned with the forming roller along the same line. Thus, the conventional manufacturing apparatus
is problematic in that when the front end of the circumference of the workpiece, that is, the spinning part is manufactured
by spinning, a large manufacturing pressure is required as the thickness of the workpiece increases, and in addition, a
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considerable reduction in thickness occurs.
[0009] In detail, the forming roller and the support roller are provided on the opposite sides of the front end of the
circumference of the workpiece, namely, the spinning part thereof, in such a way that the forming roller and the support
roller are located, respectively, on the inside and outside the workpiece and face each other along the same line. Thus,
the forming roller located inside the workpiece moves in the direction required to form the workpiece, and the support
roller located outside the workpiece serves as the support while moving along the forming roller. Therefore, the rollers
are secured at predetermined positions in such a way as to face each other along the same line, so that when manu-
facturing pressure exerted on any one of the rollers is transmitted to the remaining roller, contact points on which the
force acts are very near each other. Thereby, additional manufacturing pressure is required to form the spinning part
into the desired shape. As the manufacturing pressure is added, the thickness of the workpiece is reduced. Consequently,
when a finished product obtained by spinning is installed and used in a desired place, the product is easily damaged or
undergoes a change in shape, so that reliability is lowered.

Disclosure of Invention

Technical Problem

[0010] Accordingly, the present invention has been made keeping in mind the above problems occurring in the prior
art, and an object of the present invention is to provide a manufacturing apparatus used for spinning a pipe, in which
one roller is provided on either of the inside or outside of a workpiece that is held on a rotary lathe and rotates along
with the rotary lathe, and two rollers are provided on the remaining one of the inside or outside, so that when the thickness
of the workpiece is manufactured by repeatedly spinning a part of the workpiece located in a space between the rollers,
manufacturing pressure is reduced, and the thickness reduction is remarkably small, thus enhancing the reliability of a
finished product.

Solution to Problem

[0011] In order to accomplish the above object, the present invention provides a manufacturing apparatus used for
spinning a pipe that is intended to manufacture and form a front end of a circumference of a workpiece, the manufacturing
apparatus including a support plate having an upper flange which protrudes from an upper surface of the support plate,
and lower flanges which are provided on a lower surface of the support plate in such a way as to be spaced apart from
each other by a predetermined interval, the support plate being connected to a vertical moving cylinder; a first roller and
a second roller rotatably connected, respectively, to lower portions of a first arm and a second arm each having on an
upper surface thereof a flange, using pins, the first and second rollers being located on either of outside or inside of the
front end of the circumference of the workpiece, characterized by a third roller provided on a side of the front end of the
circumference of the workpiece in such a way as to be opposite the first roller and the second roller, and rotatably
connected, using a pin, to a third arm having on an upper surface thereof a flange, the third roller being located to face
a central portion of a space between the first and second rollers along the same line.

Advantageous Effects of Invention

[0012] The present invention is advantageous in that manufacturing pressure is low, and the reduction in thickness
of a workpiece is considerably low when the thickness of the workpiece is manufactured, thus enhancing the reliability
of a finished product.

Brief Description of Drawings

[0013] The above and other objects, features and advantages of the present invention will be more clearly understood
from the following detailed description taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a plan view showing first to third rollers according to a first embodiment of the present invention, which are
provided on opposite sides of a workpiece;
FIG. 2 is a side view of FIG. 1;
FIG. 3 is a perspective view showing the state in which a support plate, a first arm and a second arm according to
the present invention are separated from each other;
FIG. 4 is a perspective view showing the state in which a third arm and a second vertical moving cylinder according
to the present invention are separated from each other;
FIG. 5 is a view illustrating the positions of first, second, and third rollers according to a second embodiment of the



EP 2 576 094 B1

4

5

10

15

20

25

30

35

40

45

50

55

present invention, in which the rollers are located at positions opposite those of FIG. 1; and
FIGS. 6A to 6F are plan views and side sectional views illustrating various types of manufacturing used on the front
end of the circumference of the workpiece, in which the first or second embodiment of the present invention may
be selectively applied to manufacture the workpiece.

Mode for the Invention

[0014] Hereinafter, the present invention will be described in detail with reference to the accompanying drawings.
[0015] Therefore, it is to be understood that the form of the invention herein shown and described is to be taken as a
preferred embodiment of the present invention and that changes and variations may be made without departing from
the scope of the following claims.
[0016] FIG. 1 is a plan view showing first to third rollers according to a first embodiment of the present invention, which
are provided on opposite sides of a workpiece, FIG. 2 is a side view of FIG. 1, FIG. 3 is a perspective view showing the
state in which a support plate, a first arm and a second arm according to the present invention are separated from each
other, and FIG. 4 is a perspective view showing the state in which a third arm and a second vertical moving cylinder
according to the present invention are separated from each other.
[0017] Referring to the drawings, a manufacturing apparatus used for spinning a pipe according to the present invention
includes a first arm 20 equipped with a first roller 10, a second arm 40 equipped with a second roller 30, a support plate
50 supporting the first arm 20 and the second arm 40, and a third arm 70 equipped with a third roller 60.
[0018] The first roller 10 according to the present invention is rotatably connected to the first arm 20 by a pin 11. A
flange 21 is provided on the upper portion of the first arm 20. A second roller 30 is provided at a position around the first
arm 20 in such a way as to be spaced apart therefrom by a predetermined interval and to face the first roller 10, and is
rotatably connected to the second arm 40 via the pin 31. A flange 41 is provided on the upper portion of the second arm 40.
[0019] Lower flanges 51 and 52 are provided on the lower portion of the support plate 50 according to the present
invention in such a way as to be spaced apart from each other, while an upper flange 53 is provided on the upper portion
of the support plate 50.
[0020] Further, the upper flange 53 is connected to a flange 81 which is provided on a first vertical moving cylinder
80, using a bolt 82. The flange 21 is connected to the lower flange 51 using a bolt 22, and the flange 41 is connected
to the lower flange 52 using a bolt 42. Thereby, the first arm 20 and the second arm 40 are fastened to the lower portion
of the support plate 50 and moved up and down by the first vertical moving cylinder 80.
[0021] The interval between the facing first and second arms 20 and 40 may be increased or reduced as shown in
FIG. 1 by loosening and tightening the bolts 22 and 42 that connect the flanges 21 and 41 to the lower flanges 51 and 52.
[0022] As shown in FIG. 1, the direction "-" shown in a side of each flange 21 or 41 designates the state in which the
interval between the facing first and second arms 20 and 40 is set such that they are close to each other but are not in
contact with each other. The direction "0" designates an interval between the first and second arms 20 and 40, which
is larger than that of "-", and the direction "+" designates an interval between the first and second arms 20 and 40, which
is larger than that of "0". The above direction may be set as desired by a worker according to the thickness and various
shapes of a workpiece.
[0023] Meanwhile, the third roller 60 according to the present invention is connected, using a pin 61, to the third arm
70 which has a flange 62 on the top thereof, and the flange 62 is connected, using a bolt 63, to a flange 91 of a second
vertical moving cylinder 90. Here, the first to third rollers 10, 30, and 60 may be formed in various shapes to suit the
shape of the workpiece.
[0024] While the first and second rollers 10 and 30 are secured to the lower portion of the support plate 50, the first
and second rollers 10 and 30 may be located on either the inside or outside of the front end of the circumference of the
workpiece 100 which is temporarily held on a rotary lathe (not shown). In the drawings showing the preferred embodiment
of the present invention, the third roller 60 is installed inside the front end of the workpiece 100, and the first and second
rollers 10 and 30 are installed outside the workpiece 100 in such a way that the third roller 60 and the first and second
rollers 10 and 30 are provided on opposite sides of the front end of the workpiece 100. As shown in FIG. 1, it is important
that the third roller 60 be located to face a central portion between the first and second rollers 10 and 30 which are
provided on a side of the workpiece 100 to be opposite to the third roller 60, in order to achieve the object of the present
invention, that is, to enable a workpiece to be effectively formed by spinning.
[0025] According to the present invention, the upper ends of the first and second vertical moving cylinders 80 and 90
are mounted to a frame (not shown) which is provided on a conventional manufacturing apparatus for expanding and
reducing a pipe, and are connected to the lower surfaces of housings (not shown) which are moved leftwards and
rightwards from the frame by cylinder rods (not shown).
[0026] The manufacturing apparatus used for spinning the pipe according to the present invention constructed as
described above is operated in the same manner as the conventional manufacturing apparatus for expanding and
reducing the pipe. That is, after the workpiece 100 is temporarily held on the rotary lathe (not shown) by welding, a bolt,
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or a wedge depending on the shape of the workpiece and the spinning process has been performed, the temporary
holding state is released and the workpiece 100 is removed from the rotary lathe. Here, depending on the thickness and
the shape of a spinning part of the workpiece 100 which is to be formed, the heights and intervals of the first and second
rollers 10 and 30 which are secured to the lower portion of the support plate 50 and the third roller 60 are adjusted by
the first vertical moving cylinder 80 and the second vertical moving cylinder 90.
[0027] In such a state, a driving force of a motor (not shown) is transmitted to a reducer (not shown), and the rotating
force is reduced in the reducer, and the rotary lathe (not shown) is rotated at the desired speed. In this case, the workpiece
100 temporarily held on the rotary lathe is rotated at the same speed as the rotary lathe.
[0028] According to the present invention, as shown in FIG. 1, the third roller 60 located inside the workpiece 100 is
rotated as the workpiece 100 rotates, and the first and second rollers 10 and 30 located outside the workpiece 100 are
also rotated along with the workpiece 100.
[0029] The first and second rollers 10 and 30 serve to support the front end of the circumference of the workpiece
100, that is, the spinning part which is to be formed, and the third roller 60 serves to form the front end of the circumference
of the workpiece 100.
[0030] As shown in FIG. 1, the third roller 60 according to the present invention is located to face the central portion
between the first roller 10 and the second roller 30 which are provided on a side of the workpiece 100 to be opposite to
the third roller 60. Thus, unlike a conventional configuration wherein respective rollers are provided on opposite sides
of the spinning part of the workpiece in such a way that the rollers face each other along the same line, neither of the
first and second rollers 10 and 30 engages with the third roller 60 along the same axis.
[0031] Consequently, since the space S is formed by the first roller to third rollers 10, 30, and 60, both sides of the
outer surface of the spinning part of the workpiece 100 which is located in the space S are supported by the first and
second rollers 10 and 30, and the manufacturing pressure of the third roller 60 is transmitted, without a change, to the
central portion of the spinning part. The spinning part is drawn towards the space S. Unlike the conventional apparatus,
the spinning process can be easily performed only with small manufacturing pressure by repeatedly rotating the workpiece
100. Further, since the manufacturing pressure exerted on the spinning part is reduced, there is a small reduction in the
thickness of the workpiece as shown in the following table.
Table 1

[0032] As shown in the above table, the range over which the workpiece 100 can be expanded or reduced by the
manufacturing apparatus used for spinning the pipe according to the present invention varies depending on the material
and thickness.
[0033] Meanwhile, FIG. 5 is a view illustrating the positions of first, second, and third rollers according to a second
embodiment of the present invention, in which the rollers are located at positions opposite those of FIG. 1.
[0034] As such, even if the positions of the first to third rollers of FIG 5 are opposite to those of FIG. 1, the object and
effect of the present invention can be sufficiently achieved.
[0035] Further, FIGS. 6A to 6F are plan views and side sectional views illustrating various types of manufacturing
used on the front end of the circumference of the workpiece, in which the first or second embodiment of the present
invention may be selectively applied to manufacture the workpiece. Since the same reference numerals as FIGS. 1 to

[Table 1]

[Table]

Comparison of required manufacturing pressure and thickness reduction (two rollers, three rollers)

Using 
Material 
(mm)

Diameter of Cylinder 
(mm Φ )

Using Pressure 
(kg/cm 3)

Thickness of Spinning part after 
Manufacturing (mm)

Thickness 
Reduction(%)

10 150 200 8.5 15

170 9.5 5

20 200 200 17 15

170 19 5

20 300 200 22.5 15

170 28.5 5

Note: The table shows the results when manufacturing pressure is reduced by 15% and the thickness reduction is
reduced by 10%.
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5 are used in FIGS. 6A to 6F to designate the same components, the reference numerals are omitted in FIGS. 6A to 6F.
[0036] As described above, the present invention provides a manufacturing apparatus used for spinning a pipe, in
which two rollers are provided on either of the inside or outside of a workpiece rotating along with a rotary lathe in such
a way that the rollers face each other, and one roller is provided on the remaining one of the inside or outside in such
a way as to face the central portion of the space between the two rollers, so that small manufacturing power is required
when the thickness of the workpiece is manufactured, but a thickness reduction is considerably small, thus enhancing
the reliability of a finished product.

Claims

1. A manufacturing apparatus used for spinning a pipe that is intended to manufacture and form a front end of a
circumference of a workpiece (100), the manufacturing apparatus comprising:

a support plate (50) having an upper flange (53) which protrudes from an upper surface of the support plate
(50), and lower flanges which are provided on a lower surface of the support plate (50) in such a way as to be
spaced apart from each other by a predetermined interval, the support plate (50) being connected to a vertical
moving cylinder (80);
a first roller (10) and a second roller (30) rotatably connected, respectively, to lower portions of a first arm (20)
and a second arm (40) each having on an upper surface thereof a flange (21, 41), using pins (11, 31), the first
and second rollers (10, 30) being located on either of outside or inside of the front end of the circumference of
the workpiece (100); characterized by
a third roller (60) provided on a side of the front end of the circumference of the workpiece (100) in such a way
as to be opposite the first roller (10) and the second roller (30), and rotatably connected, using a pin (61), to a
third arm (70) having on an upper surface thereof a flange (62), the third roller (60) being located to face a
central portion of a space along the same line.

Patentansprüche

1. Herstellungsvorrichtung, die zum Fließpressen eines Rohrs verwendet wird und die dazu bestimmt ist, um ein
Vorderende eines Werkstück (100)-umfangs herzustellen und zu formen, wobei die Herstellungsvorrichtung Fol-
gendes umfasst:

eine Trägerplatte (50), die einen oberen Flansch (53), der von einer oberen Oberfläche der Trägerplatte (50)
hervorsteht, und untere Flansche aufweist, die auf einer unteren Oberfläche der Trägerplatte (50) auf eine
Weise bereitgestellt sind, dass sie in einem Abstand zueinander durch einen vorbestimmten Zwischenraum
angeordnet sind, wobei die Trägerplatte (50) mit einem sich vertikal bewegenden Zylinder (80) verbunden ist; und
eine erste Walze (10) und eine zweite Walze (30), die unter Verwendung von Stiften (11, 31) mit unteren Teilen
von einem ersten Arm (20) beziehungsweise einem zweiten Arm (40) drehbar verbunden sind, wobei jeder von
diesen Armen an einer oberen Oberfläche einen Flansch (21, 41) aufweist, wobei die erste und die zweite
Walze (10, 30) auf entweder der Außenseite oder der Innenseite von dem Vorderende des Werkstück (100)-um-
fangs angeordnet sind;
gekennzeichnet durch
eine dritte Walze (60), die auf einer Seite von dem Vorderende des Werkstück (100)-umfangs auf eine Weise
bereitgestellt ist, dass sie der ersten Walze (10) und der zweiten Walze (30) gegenüberliegt, und die unter
Verwendung eines Stifts (61) mit einem dritten Arm (70) drehbar verbunden ist, der an einer oberen Oberfläche
einen Flansch (62) aufweist, wobei die dritte Walze (60) so angeordnet ist, dass sie einem zentralen Abschnitt
von einem Freiraum entlang derselben Linie gegenübersteht.

Revendications

1. Appareil de fabrication utilisé pour faire tourner un tuyau, qui est destiné à fabriquer et à former une extrémité avant
d’une circonférence d’une pièce à travailler (100), l’appareil de fabrication comprenant :

une plaque de support (50) qui présente une bride supérieure (53) qui fait saillie à partir d’une surface supérieure
de la plaque de support (50), et des brides inférieures qui sont disposées sur une surface inférieure de la plaque
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de support (50) de façon à être espacées les unes des autres d’un intervalle prédéterminé, la plaque de support
(50) étant connectée à un cylindre mobile vertical (80) ;
un premier galet (10) et un deuxième galet (30) connectés de manière rotative, respectivement, à des parties
inférieures d’un premier bras (20) et d’un deuxième bras (40), chacun d’eux présentant sur sa surface supérieure
une bride (21, 41), en utilisant des broches (11, 31), les premier et deuxième galets (10, 30) étant posés à
l’extérieur ou à l’intérieur de l’extrémité avant de la circonférence de la pièce à travailler (100) ; caractérisé par :

un troisième galet (60) disposé sur un côté de l’extrémité avant de la circonférence de la pièce à travailler
(100) de façon à être opposé au premier galet (10) et au deuxième galet (30), et connecté de manière
rotative, en utilisant une broche (61), à un troisième bras (70) qui présente sur sa surface supérieure une
bride (62), le troisième galet (60) étant situé de façon à faire face à une partie centrale d’un espace le long
de la même ligne.
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