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(57) Abstract:  Disclosed herein is an
automatic welding device for angle pieces
mounted to corners in the cargo tanks of a
membrane-type LNG tanker. The automatic
welding device includes a carriage main body,
a welding head rotating means, a welding
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head vertical movement means, a welding
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head lateral movement means, a welding head
unit, and a welding torch. The carriage main
body is mounted on a rail so as to be moved
horizontally along the rail. The welding
head rotating means is mounted to the upper
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surface of the carriage main body so as to be
rotated. The welding head vertical movement
means is mounted at a predetermined position
on the upper surface of the welding head
rotating means so as to be vertically and
laterally moved. The welding head lateral
movement means is connected with the

welding head vertical movement means.
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Description

AUTOMATIC WELDING DEVICE FOR ANGLE PIECES

MOUNTED TO CORNERS IN CARGO TANKS OF

MEMBRANE-TYPE LNG TANKER
Technical Field

The present invention relates, in general, to an automatic welding device for angle
pieces mounted to corners in the cargo tanks of a membrane-type liquefied Natural Gas
(LNG) tanker and, more particularly, to an automatic welding device for angle pieces
mounted to corners in the cargo tanks of a membrane-type LNG tanker, which enables
automatic welding of angle pieces, which are mounted to corners in the cargo tanks of
a membrane-type LNG tanker, which has chiefly depended on manual welding work
because working positions are greatly restricted due to very small working spaces and
because working members having various dimensions are also used, thus greatly
improving productivity by greatly decreasing the incidence of welding defects, as well
as by greatly increasing welding speed and maintaining uniform welding quality.
Background Art

FIG. 1 is a conceptual view showing the structure of the cargo tanks of a membrane-
type LNG tanker. As shown in FIG. 1, the cargo tanks 1 of the typical membrane-type
LNG tanker include a plurality of corners 10 and 10a. Angle pieces (not shown) are
mounted to the comners 10 and 10a by welding. That is, as shown in FIG. 1, angle
pieces, each of which is formed to have an angle of 90 degrees, are mounted to
respective corners A 10 by welding, and angle pieces, each of which is formed to have
an angle of 135 degrees, are mounted to respective corners B 10a.

FIG. 2 is a view showing an angle piece mounted to corner A, and FIG. 3 is a view
showing an angle piece mounted to corner B. As shown in FIG. 2, the angle piece 11
mounted to the corner A 10 is bent to have an angle of 90 degrees, linear welding
portions 110 and 111 are formed in two side portions of the angle piece 11, and
respective curved welding portions 112 and 113 are formed in the upper and lower
ends of the angle piece 11. Furthermore, as shown in FIG. 3, the angle piece 11a,
which is mounted to the corners B 10a, is bent to have an angle of 135 degrees, linear
welding portions 110a and 111a are formed in two side portions of the angle piece 11a,
and respective curved welding portions 112a and 113a are formed in the upper and
lower ends of the angle piece 11a. The angle pieces 11 and 11a, which are formed as
described above, are respectively mounted to the corner 10 and the corners 10a of
corrugated boards 20 and 20a by welding, as shown in FIGS. 2 and 3.

FIG. 4 is a schematic view showing the welding positions of a worker, who welds
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angle pieces in the cargo tanks, and FIG. 5 is a schematic view showing the welding
position of a worker when welding is conducted using a conventional automatic
welding device, which is used to weld a corrugated board. As shown in FIG. 4, angle
pieces (not shown) are generally mounted to the corners 10 in the very narrow cargo
tanks 1, so that a worker must generally perform welding work in front of the angle
pieces, and welding positions are restricted. Furthermore, the welding work is chiefly
manually performed because angle pieces having various dimensions are used.
Furthermore, as shown in FIG. 5, when welding is performed using a conventional
automatic welding device 40, which is used to weld a corrugated board 20, it is
difficult for the worker to observe a welding portion 30, so that difficulties arise when
the work of welding angle pieces (not shown) is performed using the conventional
automatic welding device 40, and thus, in reality, angle pieces are manually welded.
As a result, problems occur in that productivity is greatly lowered because the welding
work takes a very long time to perform, and in that reliability of welding is greatly
lowered because the rate of welding defects is increased due to inconsistent welding
quality.

Disclosure of Invention

Technical Problem

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
an automatic welding device for angle pieces mounted to corners in the cargo tanks of
a membrane-type LNG tanker, which enables both linear and curved portions of angle
pieces, which are mounted to corners in the cargo tanks of a membrane-type LNG
tanker, to be automatically welded using a single piece of equipment, thus greatly
improving productivity by greatly decreasing the incidence of welding defects, as well
as by greatly increasing welding speed and maintaining constant welding quality.
Technical Solution

In order to accomplish the above object, the present invention provides an automatic
welding device for angle pieces mounted to corners in the cargo tanks of a membrane-
type LNG tanker, including: a carriage main body mounted on a rail so as to be moved
horizontally along the rail, the rail being mounted adjacent to corners of the cargo
tanks of a membrane-type LNG tanker, to which angle pieces are mounted; a welding
head rotating means mounted to the upper surface of the carriage main body so as to be
rotated; a welding head vertical movement means mounted at a predetermined position
on the upper surface of the welding head rotating means; a welding head lateral
movement means connected with the welding head vertical movement means so as to

be moved vertically along with the welding head vertical movement means and to be
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moved laterally in the traveling direction of the carriage main body; and a welding
head unit, including: a welding torch rotating means, which is mounted at the leading
end of the welding head lateral movement means; a welding torch vertical movement
means, which is mounted on one side of the welding torch rotating means; and a
welding torch, which is mounted on one side of the welding torch vertical movement
means.

Advantageous Effects

According to the present invention, the automatic welding device for angle pieces
mounted to corners in the cargo tanks of a membrane-type LNG tanker enables
automatic welding of the facing joint portions of angle pieces, which have been
manually welded, thus greatly improving productivity by greatly decreasing the
incidence of welding defects, as well as by greatly increasing welding speed and
maintaining uniform welding quality.

Brief Description of the Drawings

The above and other objects, features and other 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 conceptual view showing the structure of the cargo tanks of a membrane-
type LNG tanker;

FIG. 2 is a view showing an angle piece mounted to corner A;

FIG. 3 is a view showing an angle piece mounted to corner B;

FIG. 4 is a schematic view showing the welding positions of a worker, who welds
angle pieces in the cargo tanks;

FIG. 5 is a schematic view showing the welding position of a worker when welding
is conducted using a conventional automatic welding device, which is used to weld a
corrugated board;

FIG. 6 is a schematic view of an automatic welding device for angle pieces according
to an embodiment of the present invention;

FIG. 7 is a view showing an example of the installation of the automatic welding
device for angle pieces according to the embodiment of the present invention;

FIG. 8 is a view showing the installation of a carriage main body according to an
embodiment of the present invention;

FIG. 9 is a view showing, in detail, a welding head rotating means according to an
embodiment of the present invention;

FIG. 10 is a view showing, in detail, a welding head unit according to an
embodiment of the present invention;

FIG. 11 is a view illustrating a process of the automatic welding device for angle
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pieces according to the embodiment of the present invention welding the curved
welding portion of an angle piece;

FIG. 12 is a view showing the automatic welding device for angle pieces according
to the embodiment of the present invention, which moves to weld the linear welding
portions of angle pieces; and

FIG. 13 is a view illustrating a process of the automatic welding device for angle
pieces according to the embodiment of the present invention welding the linear
welding portions of angle pieces.

Best Mode for Carrying Out the Invention

In order to accomplish the above object, the present invention provides an automatic
welding device for angle pieces mounted to corners in the cargo tanks of a membrane-
type LNG tanker, including: a carriage main body mounted on a rail so as to be moved
horizontally along the rail, the rail being mounted adjacent to corners of the cargo
tanks of a membrane-type LNG tanker, to which angle pieces are mounted; a welding
head rotating means mounted to the upper surface of the carriage main body so as to be
rotated; a welding head vertical movement means mounted at a predetermined position
on the upper surface of the welding head rotating means; a welding head lateral
movement means connected with the welding head vertical movement means so as to
be moved vertically along with the welding head vertical movement means and to be
moved laterally in the traveling direction of the carriage main body; and a welding
head unit, including: a welding torch rotating means, which is mounted at the leading
end of the welding head lateral movement means; a welding torch vertical movement
means, which is mounted on one side of the welding torch rotating means; and a
welding torch, which is mounted on one side of the welding torch vertical movement
means.

The present invention is described in detail with reference to the accompanying
drawings below.

FIG. 6 is a schematic view of an automatic welding device for angle pieces according
to an embodiment of the present invention, FIG. 7 is a view showing an example of the
installation of the automatic welding device for angle pieces according to the
embodiment of the present invention, FIG. & is a view showing the installation of a
carriage main body according to an embodiment of the present invention, FIG. 9 is a
view showing, in detail, a welding head rotating means according to an embodiment of
the present invention, and FIG. 10 is a view showing, in detail, a welding head unit
according to an embodiment of the present invention. As shown in FIGS. 6 to 10, the
automatic welding device 1 for angle pieces according to an embodiment of the present

invention includes a carriage main body 10, a welding head rotating means 40, a
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welding head vertical movement means 20, a welding head lateral movement means
30, and a welding head unit 50.

The carriage main body 10 of the automatic welding device for angle pieces, which
1s constructed as described above, is mounted on a rail 5 so as to be moved hor-
izontally along the rail 5, which is mounted adjacent to corners 4 in the cargo tanks 3
of a membrane-type LNG tanker, in which angle pieces 2 are mounted.

That is, the carriage main body 10, as shown in FIG. &, includes a fastening bracket
101, which is configured such that a plurality of rollers 102 attached to two side
surfaces of the rail 5 is mounted to two sides of the lower portion of the fastening
bracket 101, a clamping device 103, which is mounted on one side of the fastening
bracket 101 so as to be connected to rollers 102, which are attached to a side portion of
the fastening bracket 101, a pinion gear 104, which is mounted in the central portion of
the fastening bracket 101 and is connected to a rack gear Sa, which is mounted in the
upper central portion of the rail 5, and a traveling motor 105, which is connected to the
upper end of the pinion gear 104.

The welding head rotating means 40 is mounted to the carriage main body 10 so as to
be rotated.

That is, the welding head rotating means 40, as shown in FIG. 9, includes a rotary
shaft 400, which is mounted in the upper portion of the carriage main body 10 and is
configured such that a driven pulley 401 is mounted to the lower end of the rotary shaft
400, a rotary plate 402, which is configured such that one end thereof is connected to
the upper end of the rotary shaft 400, a drive motor 404, which is located on one side
of the rotary shaft 400 and is configured such that a driving pulley 403 is mounted to
the rotary shaft 400, mounted in the upper portion of the carriage main body 10, and a
timing belt 405, which is responsible for connecting the driven pulley 401 and the
driving pulley 403 to each other and transmitting the rotational force of the driving
pulley 403 to the driven pulley 401.

Furthermore, it is preferred that a laser line generation device 80 be further mounted
on one side of the rotary plate 402 so that a welding torch 90 coincides with a welding
line by forming a laser line 80a, which is located on a line identical to that of the
welding torch.

The welding head vertical movement means 20 is mounted at a predetermined
position on the upper surface of the welding head rotating means 40. The welding head
lateral movement means 30 is connected with the welding head vertical movement
means 20 so as to be moved vertically along with the welding head vertical movement
means 20 and to be moved laterally in the traveling direction of the carriage main body
10.

Each of the welding head vertical movement means 20 and the welding head lateral
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movement means 30, described above, is constructed using an electric slider, two
parallel Linear Motion (LM) guides, and a ball screw, which are applied to typical
automatic welding devices. Thus, in the present invention, a detailed description of the
construction of these parts is omitted.

The welding head unit 50, as shown in FIG. 10, includes a welding torch rotating
means 500, which is mounted at the leading end of the welding head lateral movement
means 30, a welding torch vertical movement means 510, which is mounted on one
side of the welding torch rotating means 500, and a welding torch (not shown), which
is mounted on one side of the welding torch vertical movement means 510.

The welding torch rotating means 500 of the welding head unit 50, which is
constructed as described above, includes a worm gear 501, which is mounted at the
leading end of the welding head lateral movement means 30 so as to be rotated, a guide
fastening bracket 502, which is mounted to one end of the rotary shaft 504 of the worm
wheel 501a of the worm gear 501, and a pair of curved-surface tracking displacement
sensors 60, which are mounted in the central portion of a sensor fastening bracket 503,
which is mounted to the other end of the rotary shaft 504 of the worm wheel 501a of
the worm gear 501.

Furthermore, the welding torch vertical movement means 510 includes a pair of LM
guides 511, which are mounted on one side surface of the welding torch rotating means
500, a vertical movement block 512, which is mounted to the first surfaces of the LM
guides 511 and is configured such that a ball screw 514 is disposed in the central
portion of the vertical movement block 512, so that the vertical movement block 512
moves vertically along the LM guides 511 in response to rotation of the ball screw 514,
a torch fastening bracket 513, which is configured such that one end thereof is
mounted on one side surface of the vertical movement block 512 and the welding torch
is mounted to the other end thereof, and a vertical displacement sensor 70, which is
mounted to one side of the torch fastening bracket 513 so as to be located at the front
of the welding torch.

A welding process, which is performed by the automatic welding device for angle
pieces according to the embodiment of the present invention, is described with
reference to FIGS. 7 to 13 below.

FIG. 11 is a view illustrating a process of the automatic welding device for angle
pieces according to the embodiment of the present invention welding the curved
welding portion of an angle piece. First, the process of the automatic welding device 1
for angle pieces according to the embodiment of the present invention welding the
curved welding portion 2a of an angle piece 2 is described with reference to FIGS. 7 to
11.

As shown in FIG. 7, the rail 5 is mounted adjacent to the corners 4 in the cargo tanks
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3 of a membrane-type LNG tanker, to which the angle pieces 2 are mounted. The
automatic welding device 1 for angle pieces according to the embodiment of the
present invention is mounted at an arbitrary location on the rail 5, and then the location
of the automatic welding device 1 is fixed. In this case, the automatic welding device 1
for angle pieces is mounted on the rail such that the welding torch 90 coincides with
the welding line of the curved welding portion 2a of each angle piece 2.

That is, as shown in FIG. §&, the rollers 102, which are mounted to the two sides of
the lower portion of the fastening bracket 101 of the carriage main body 10, are
attached to the two side surfaces of the rail 5 and, subsequently, the clamping device
103 is operated such that the carriage main body 10 is located on the rail 5. Here, the
carriage main body 10 is mounted on the rail 5 such that the rack gear Sa, which is
mounted in the upper portion of the rail 5, and the pinion gear 104, which is mounted
in the carriage main body 10, are engaged with each other.

After the automatic welding device 1 for angle pieces according to the present
invention has been mounted on the rail 5 as described above, welding work for the
curved welding portion 2a of each angle piece 2 is performed while operating the
automatic welding device 1 at a welding starting point in the curved welding portion 2a
of each angle piece 2.

When the welding work for the curved welding portion 2a is started as described
above, as shown in FIG. 11, the welding for the curved welding portion 2a of each
angle piece 2 is performed while the welding head lateral movement means 30 moves
horizontally in one direction along the welding line of the curved welding portion 2a of
each angle piece 2. At the same time, the shape and height of the curved welding
portion 2a are detected by the vertical displacement sensor 70 and the curved-surface
tracking displacement sensors 60, which are located on respective sides of the welding
torch 90.

As shown in (a) and (b) of FIG. 11, shape and height values for the curved welding
portion 2a, which are detected by the vertical displacement sensor (not shown) and the
curved-surface tracking displacement sensors (not shown), are not changed in a linear
portion S of the curved welding portion 2a of each angle piece, and thus welding work
for the linear portion S of the curved welding portion 2a of each angle piece is
performed while moving only the welding head lateral movement means 30 hor-
izontally in one direction.

Subsequently, when the welding head unit 50 reaches the protruding portion C of the
curved welding portion 2a of each angle piece and, thus, the values detected by the
curved-surface tracking displacement sensors 60 are changed, the welding head unit 50
rotates a predetermined angle in the counterclockwise direction so that the welding

torch 90 is perpendicular to the protruding portion C according to the changed values



WO 2009/005202 PCT/KR2008/000626

[43]

[44]

[45]

detected by the curved-surface tracking displacement sensors 60, as shown in (c¢) of
FIG. 11. That is, when the welding head unit 50 reaches the protruding portion C of the
curved welding portion 2a of each angle piece and, thus, the values detected by the
curved-surface tracking displacement sensors 60 are changed, the worm 501b of the
worm gear 501, shown in FIG. 10, is rotated according to the changed value detected
by the curved-surface tracking displacement sensors 60, and thus the worm wheel 501a
is rotated. Accordingly, the sensor fastening bracket 503 and the welding torch vertical
movement means 510, which are connected to the respective ends of the rotary shaft
504 of the worm wheel 501, are rotated, and thus the welding head unit 50 rotates the
predetermined angle in the counterclockwise direction, as shown in (c) of FIG. 11.

After the welding head unit 50 is rotated in the counterclockwise direction, so that
the welding torch 90 is perpendicular to the protruding portion C, as described above,
the welding head vertical movement means 20 and the welding torch vertical
movement means 510 operate according to variation in height of the protruding portion
C of the curved welding portion 2a of each angle piece, which is detected by the
vertical displacement sensor 70, and thus the welding head unit 50 and the welding
torch 90 are raised.

That is, after the welding head unit 50 is rotated in the counterclockwise direction, so
that the welding torch 90 is perpendicular to the protruding portion C, as described
above, the welding head vertical movement means 20 operates according to variation
in the height of the protruding portion C of the curved welding portion 2a of each angle
piece, which is detected by the vertical displacement sensor 70, and thus the ball screw
514 of the welding torch vertical movement means 510, shown in FIG. 10, operates
while the welding head lateral movement means 30 is raised. Accordingly, the vertical
movement block 512 is raised along the LM guides 511, and thus the welding torch 90,
which is mounted to the torch fastening bracket 513, is raised when the torch fastening
bracket 513 is raised.

The shape and height of the protruding portion C of the curved welding portion 2a of
each angle piece are tracked using the values that are detected by the curved-surface
tracking displacement sensors 60 and the vertical displacement sensor 70, as described
above. Accordingly, the welding head lateral movement means 30 moves horizontally
in one direction and, thus, the welding head vertical movement means 20 operates
while the welding head unit 50, which has rotated a predetermined angle in the coun-
terclockwise direction, rotates in the clockwise direction in response to the operation of
the welding torch rotating means 500, so that the welding torch vertical movement
means 510 operates while the welding head unit 50 is raised when the welding head
lateral movement means 30 is raised, and thus welding work is performed while the

welding torch 90 is also raised. In this case, the welding head 50 reaches the vertex of
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the protruding portion C, which is shown in (d) of FIG. 11.

After the welding torch 90 reaches the vertex of the protruding portion C as shown in
(d) of FIG. 11, the welding torch rotating means 500, shown in FIG. 10, operates while
the welding head lateral movement means 30 moves horizontally in one direction
according to the shape and height of the protruding portion C of the curved welding
portion 2a of each angle piece C, which are detected by the curved-surface tracking
displacement sensors 60 and the vertical displacement sensor 70, so that the welding
head vertical movement means 20 and the welding torch vertical movement means 510
operate while the welding head 50 rotates in the clockwise direction so as to be per-
pendicular to the protruding portion C as shown in (e) of FIG. 11, and thus the welding
head unit 50 and the welding torch 90 are lowered. Accordingly, welding work for the
protruding portion C of the curved welding portion 2a of each angle piece is performed
while the welding torch 90 moves along the protruding portion C. After the above-
described welding work for the protruding portion C has been finished, the welding
head 50, which has rotated in the clockwise direction, is rotated in the counter-
clockwise direction by the welding torch rotating means 500 so that another linear
portion S of the curved welding portion 2a of each angle piece and the welding torch
90 are perpendicular to each other according to the values detected by the curved-
surface tracking displacement sensors 60, and, subsequently, the welding head lateral
movement means 30 moves horizontally in one direction along the linear portion S of
the curved welding portion 2a of each angle piece, so that welding work for the second
linear portion S of the curved welding portion 2a of each angle piece is performed. In
this manner, the welding work for the curved welding portion 2a of each angle piece is
achieved.

FIG. 12 is a view showing the automatic welding device for angle pieces according
to the embodiment of the present invention, which moves to weld the linear welding
portions of angle pieces, and FIG. 13 is a view illustrating a process of the automatic
welding device for angle pieces according to the embodiment of the present invention
welding the linear welding portions of angle pieces. After the automatic welding
device 1 for angle pieces according to the present invention finishes the welding work
for the curved welding portion 2a of each angle piece 2, as described above, the
carriage main body 10 moves a predetermined distance horizontally in one direction
along the rail (not shown), as shown in FIG. 12.

That is, after the automatic welding device 1 for angle pieces finishes the welding
work for the curved welding portion 2a of each angle piece 2, the traveling motor 105
causes the pinion gear 104, which is engaged with the rack gear 5a mounted on the rail
5, to be rotated while operating as shown in FIG. 8, and thus the carriage main body 10

moves the predetermined distance horizontally in one direction along the rail 5, as
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shown in FIG. 12.

When the welding head rotating means 40, mounted to the carriage main body 10,
operates after the carriage main body 10 has moved the predetermined distance hor-
izontally in one direction along the rail, the rotary plate 402 of the welding head
rotating means 40 is rotated in the counterclockwise direction, and thus the welding
head vertical movement means 20, the welding head lateral movement means 30 and
the welding head unit 50, which are mounted on the upper surface of the rotary plate
402, are rotated in the counterclockwise direction.

In this case, the laser generation device 80 for generating the laser line 80a is
mounted on one side of the rotary plate 402, so that the operation of the rotary plate
402, which rotates in the counterclockwise direction, is stopped when the laser line 80a
generated by the laser generation device 80 coincides with the welding line of the
linear welding portion 2b for each angle piece 2, and thus the welding torch 90
coincides with the welding line of the linear welding portion 2b for each angle piece 2.

When the welding torch 90 coincides with the welding line of the linear welding
portion 2b for each angle piece 2, as described above, welding work for the linear
welding portion 2b for each angle piece 2 is performed while the welding head lateral
movement means 30 moves horizontally in one direction along the welding line of the
linear welding portion 2b for each angle piece 2.

Subsequently, when the welding torch 90 reaches the corner 2¢ of each angle piece
while the work of welding the linear welding portion 2b for each angle piece 2 is
performed, as shown in (b) of FIG. 13, the welding head unit 50 is rotated in the
clockwise direction so as to be perpendicular to the corner 2¢ of each angle piece
according to the values detected by the curved-surface tracking displacement sensors
(not shown), as shown in (c) of FIG. 13.

That is, as shown in FIG. 10, the worm wheel 501a rotates when the worm 501b of
the welding torch rotating means 500 rotates according to the values detected by the
curved-surface tracking displacement sensors (not shown), so that the rotary shaft 504
is rotated such that the welding torch vertical movement means 510 is rotated in the
clockwise direction, and thus the welding head unit 50 is rotated in the clockwise
direction so as to be perpendicular to the corner 2¢ of each angle piece, as shown in (c)
of FIG. 13.

When the welding head lateral movement means 30 continues to be moved hor-
izontally in one direction after the welding head unit 50 is rotated in the clockwise
direction, as described above, the height and shape of the linear welding portion 2b of
each angle piece are changed, so that the welding head vertical movement means 20
operates according to the values detected by the vertical displacement sensor (not

shown) while the welding head unit 50 is further rotated in the clockwise direction so
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as to be perpendicular to the linear welding portion 2b of each angle piece according to
the value detected by the curved-surface tracking displacement sensors, as shown in
(d) of FIG. 13, therefore the welding work is completed after welding work is
performed to the end point of the linear welding portion 2b of each angle piece while
raising the welding head lateral movement means 30 along with the welding head
vertical movement means 20, as shown in (e) of FIG. 13.

In the automatic welding device for angle pieces mounted to corners in the cargo
tanks of a membrane-type LNG taker according to the embodiment of the present
invention, a pair of curved-surface tracking displacement sensors 60 and a vertical dis-
placement sensor 70 are arranged at the left and right sides of the welding torch 90, so
that minute variation in the shape of the curved welding portion 2a and the inclined
linear welding portion 2b of each angle piece 2 can be detected, therefore there are no
non-detectable regions, which are very short welding sections. Furthermore, the
welding head unit 50 is spaced apart from the carriage main body 10 by a pre-
determined distance, and the automatic welding device 1 for angle pieces is configured
to approach the welding line from the side thereof, so that interference between a
worker's eyes and working members is minimized, and thus the arc can be easily
observed when the worker performs welding work, with the result that the facing joint
portions of angle pieces, which have been manually welded, can be automatically
welded, so that productivity can be greatly improved by greatly decreasing the
incidence of welding defects, as well as by greatly increasing welding speed and
maintaining uniform welding quality.

Industrial Applicability

According to the present invention, the automatic welding device for angle pieces
mounted to corners in the cargo tanks of a membrane-type LNG tanker enables
automatic welding of the facing joint portions of angle pieces, which have been
manually welded, thus improving productivity by greatly decreasing the incidence of
welding defects, as well as by greatly increasing welding speed and maintaining
uniform welding quality.

Although the preferred embodiment of the present invention has been disclosed for
illustrative purposes, those skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing from the scope and spirit of

the invention as disclosed in the accompanying claims.
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Claims

An automatic welding device for angle pieces mounted to corners in cargo tanks
of a membrane-type LNG tanker, comprising:

a carriage main body mounted on a rail so as to be moved horizontally along the
rail, the rail being mounted adjacent to corners in cargo tanks of a membrane-
type LNG tanker, to which angle pieces are mounted;

welding head rotating means mounted to an upper surface of the carriage main
body so as to be rotated;

welding head vertical movement means mounted on a portion of an upper
surface of the welding head rotating means;

welding head lateral movement means connected with the welding head vertical
movement means so as to be moved vertically along with the welding head
vertical movement means and to be moved laterally in a traveling direction of the
carriage main body; and

a welding head unit, comprising: welding torch rotating means, which is
mounted at a leading end of the welding head lateral movement means; welding
torch vertical movement means, which is mounted on one side of the welding
torch rotating means; and a welding torch, which is mounted on one side of the
welding torch vertical movement means.

The automatic welding device according to claim 1, wherein the carriage main
body comprises:

a fastening bracket, which is configured such that a plurality of rollers attached
to two side surfaces of the rail is mounted to two sides of a lower portion of the
fastening bracket;

a clamping device, which is mounted on one side of the fastening bracket so as to
be connected to rollers, which are attached to a side portion of the fastening
bracket;

a pinion gear, which is mounted in a central portion of the fastening bracket and
is connected to a rack gear, which is mounted in an upper central portion of the
rail; and

a traveling motor, which is connected to an upper end of the pinion gear.

The automatic welding device according to claim 1, wherein the welding head
rotating means comprises:

a rotary shaft, which is mounted in an upper portion of the carriage main body
and is configured such that a driven pulley is mounted to a lower end of the
rotary shaft;

a rotary plate, which is configured such that one end thereof is connected to an
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upper end of the rotary shaft;

a drive motor, which is located on a side of the rotary shaft and is configured
such that a driving pulley is mounted to the rotary shaft, mounted in the upper
portion of the carriage main body; and

a timing belt, which is responsible for connecting the driven pulley and the
driving pulley to each other and transmitting a rotational force of the driving
pulley to the driven pulley.

The automatic welding device according to claim 3, wherein a laser line
generation device is further mounted on one side of the rotary plate so that a
welding torch coincides with a welding line by forming a laser line, which is
located on a line identical to that of the welding torch.

The automatic welding device according to claim 1, wherein the welding torch
rotating means comprises:

a worm gear, which is mounted at a leading end of the welding head lateral
movement means so as to be rotated;

a guide fastening bracket, which is mounted to one end of a rotary shaft of a
worm wheel of the worm gear; and

a pair of curved-surface tracking displacement sensors, which are mounted in a
central portion of a sensor fastening bracket, which is mounted to a remaining
end of the rotary shaft of the worm wheel of the worm gear.

The automatic welding device according to claim 1, wherein the welding torch
vertical movement means comprises:

a pair of Linear Motion (LM) guides, which are mounted on one side surface of
the welding torch rotating means;

a vertical movement block, which is mounted to first surfaces of the LM guides
and is configured such that a ball screw is disposed in a central portion of the
vertical movement block, so that the vertical movement block moves vertically
along the LM guides in response to rotation of the ball screw;

a torch fastening bracket, which is configured such that one end thereof is
mounted on one side surface of the vertical movement block, and the welding
torch is mounted to a remaining end thereof; and

a vertical displacement sensor, which is mounted to a side of the torch fastening

bracket so as to be located at a front of the welding torch.
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