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DESCRIPTION

WELDING SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to a weldiysfem.

BACKGROUND ART

[0002] For example, when welding a structure (workpiecbeavelded) using a metal,
a nonferrous metal or the like as a base mateakconsumable electrode type gas
shield arc welding which has been called GTAW (Gasgsten Arc welding) such as
TIG welding (Tungsten Inert Gas welding) or plasanawelding is used.

[0003] In addition, consumabkdectrode type gas shielded arc welding called ®MA
(Gas Metal Arc welding) such as MIG welding (Métart Gas welding), MAG welding
(Metal Active Gas welding) or carbon dioxide gasaelding is also used. The
consumable electrode type gas shielded arc weldliatyo called semi-automatic arc
welding, because welding is performed manually vhiitomatically feeding a filler
wire, which is a consumable electrode.

[0004] In these welding methods, welding is generally qrenied by using a welding
torch, generating an arc between the electrodeamarkpiece (base material), melting
the workpiece by the heat of the arc, and formimgodten pool (pool). During welding,
a shielding gas is discharged from a torch noaaleanding the electrode to block the
atmosphere (air) by the shield gas.

[0005] In these welding methods, when welding a groove fillet, in order to secure a

predetermined leg length or throat thickness,lerfikire which is a filler metal, is fed to



10

15

20

25

supply deficient weld metal.

[0006] For example, in TIG welding, it is possible to sgpely control the melting of
the base material by the arc and the feeding dfiteewire to the molten pool. Asa
result, the base metal can be melted by a stabligaan the tungsten electrode
(non-consumable electrode), so high quality weldiag be performed.

[0007] By the way, at the site where the welding operaisorarried out, a welding
worker often performs welding at a place away ftbewelding machine. For this
reason, the welding worker adjusts the welding @@, such as a welding current and
a feeding speed of a filler wire, using a remotetiler extended to the hands of the
welding worker, or a remote controller integraligorporated in the welding torch, (for
example, Patent Documents 1 to 3).

[0008] However, since the feeding speed of the filler wmanot be variably adjusted
during welding with conventional remote controlleigere is a disadvantage that
usability is bad. For example, the set feedingedp# the filler wire is fixed to three
conditions of "start", "main welding", and "crater"

[0009] Therefore, when there is unevenness in the clearainihie groove, the feeding
speed of the filler wire cannot be changed accgrtbrthe width of the clearance in the
middle of welding. For this reason, there is asfimbty that beads melt down when
reaching a wide clearance. In contrast, at the tithen the welding reaches a narrow
clearance, the feeding speed of the filler wirencdie reduced and there is a possibility
that the back beads are not formed. In additioithe over-welding of a fixed pipe,
although it is desired to raise the feeding spdadeofiller wire, it is impossible to
change the feeding speed of the filler wire evenrgaches a point where the speed is
desired to be increased.

[0010] Furthermore, the welding worker must operate theote controller while
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holding the welding torch with a leather gloved thanlt is extremely difficult to adjust
the feeding speed of the filler wire while finelgerating the volume switch or the like

provided on the remote controller.

PRIOR ART DOCUMENTS

PATENT LITERATURE

[0011] Patent Document1l  Japanese Unexamined Patent Application, First
Publication No. 2015-202498

Patent Document 2  Japanese Unexamined Patent Application, First Eatibin No.
Hei 10-52755

Patent Document 3 Japanese Patent No. 5001536

SUMMARY OF INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0012] The present invention has been made in view of sankentional
circumstances, and an object of the present inmeigito provide a welding system
having a remote controller suitable for manualljuating the feeding speed of a filler

wire.

MEANS FOR SOLVING THE PROBLEM
[0013] In order to achieve the above object, the presemeinition provides the
following welding systems.

1) A welding system including:
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a consumable electrode type or a non-consumadx¢redie type welding torch;

a welding power supply device which is configutegupply a welding current
to the welding torch;

a wire feeding device which is configured to feefiller wire to the welding
torch or a filler guide attached to the weldingctor

a remote controller which is configured to manualiijust a feeding speed of
the filler wire; and

a control device which is configured to contra thielding power supply device
and the wire feeding device,

wherein the remote controller has a sensor andnBgured to output a signal
corresponding to a load applied to the sensorag@dmtrol device, and

the control device is configured to control theexfieeding device so as to feed
the filler wire at a feeding speed set accordingrtautput intensity of the signal.
(2) The welding system according to (1), wher&i ¢ontrol device is configured to
control the welding power supply device so as fapsua welding current set according
to a feeding speed of the filler wire to the wetgdtorch.
3) The welding system according to (1) or (2), velire the remote controller has a
function of adjusting the output intensity of thgral corresponding to the load applied
to the sensor.
(4) The welding system according any one of (1(B)othe remote controller has a
nonresponsive section in which the signal is népwuuntil the load applied to the
sensor exceeds a certain value from O.
(5) The welding system according to (4), wheremriamote controller has a
function of adjusting the nonresponsive section.

(6) The welding system according to any one ot¢1(p), wherein the control
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device is configured to control the welding powepsly device and the wire feeding
device so as to perform a terminal processingifostiing welding when the output
intensity of the signal decreases to a certaineveluring welding.
(7 The welding system according to any one otg¢1(p), wherein the control
device is configured to control the welding poweply device and the wire feeding
device so as to stop welding when the output inttgn$ the signal decreases beyond a
certain speed.
(8) The welding system according to any one ot¢1)/), wherein the sensor is a
strain gauge.
(9) The welding system according to any one ot¢1()/), wherein the sensor is a
pressure-sensitive sensor.
(20) The welding system according to any one ot¢Xy), wherein the sensor has a
function of adjusting an amount of the signal otifpom the sensor.
(11) The welding system according to any one otd¢1)L0), wherein the remote
controller is integrally or separately attachedhi welding torch and operated by a hand
operating the welding torch.
(12) The welding system according to any one ot¢)L0), wherein the remote
controller is operated separately from a hand dpershe welding torch.
(13) A welding system including:
a consumable electrode type or a non-consumaditretie type welding torch;
a welding power supply device which is configutedupply a welding current
to the welding torch;
a wire feeding device which is configured to feefiller wire to the welding
torch or a filler guide attached to the weldingctor

a remote controller which is configured to manualiijust a feeding speed of
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the filler wire; and

a control device which is configured to contra thielding power supply device
and the wire feeding device,

wherein the remote controller has a switch fopging feeding of the filler wire
so that the feeding of the filler wire can be stpuring welding.
(14) A welding system including:

a consumable electrode type or a non-consumaditretie type welding torch;

a welding power supply device which is configutegupply a welding current
to the welding torch;

a wire feeding device which is configured to feefiller wire to the welding
torch or a filler guide attached to the weldingctor

a remote controller which is configured to manualiijust a feeding speed of
the filler wire; and

a control device which is configured to contra thielding power supply device
and the wire feeding device,

wherein the remote controller has a switch fortistg feeding of the filler wire
and the feeding of the filler wire can be arbitratgrted during welding.
(15) The welding system according to (14), whetbeswitch for starting feeding of
the filler wire has a function of adjusting an ambaf a signal to be output when the

switch is pushed.

EFFECTS OF THE INVENTION
[0014] Accordingto the present invention, it is possible to provadeelding system
provided with a remote controller suitable for malhyadjusting a feeding speed of a

filler wire.
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BRIEF DESCRIPTION OF DRAWINGS
[0015] FIG. 1 is a schematic diagram showing a weldingesgsaccording to an
embodiment of the present invention.

FIG. 2 is a graph showing a relationship betwetrad applied to a sensor and
an output signal.

FIG. 3 is a graph for explaining a case in whids determined as an emergency
from a signal output from a sensor.

FIG. 4 is a graph for explaining a case in whidl determined that a welding is
finished from a signal output from a sensor.

FIG. 5Ais a diagram for explaining control ofeeetling speed of a wire, and is a
diagram showing a relationship between a sensmmaol device, and a wire feeding
device.

FIG. 5B is a diagram for explaining control ofeseéling speed of a wire, and is a
diagram showing a case in which a sensor has adanaf adjusting an amount of a
signal to be output.

FIG. 5C is a diagram for explaining control ofedling speed of a wire, and
shows a case in which a remote controller has &ls\vior stopping wire feeding and
wire feeding can be stopped during welding, orseda which a remote controller has a
switch for starting wire feeding and wire feedirande arbitrarily started during
welding.

FIG. 5D is a diagram for explaining control ofesefling speed of a wire, and
shows a case in which when a switch for starting éeding has a device which is

configured to adjusting an amount of a signal t@bgut, when the switch is pressed.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] Hereinafter, embodiments of the present inventidhb& described in detail
with reference to the drawings.

As an embodiment of the present invention, fameple, the welding system 10
shown in FIG. 1 will be described. FIG. 1 is aatiatic diagram showing the welding
system 10.

[0017] As shown in FIG. 1, the welding system 10 of thisbediment mainly includes
a welding torch 20, a wire feeding device 30, adivigy power supply device 40, a
remote controller 50, and a control device 60.

[0018] The welding torch 20 is a non-contact type weldorgh (TIG welding torch)
which is generally used conventionally, and inckidenon-consumable electrode 21
which is configured to generate an arc betweenveiiding torch 20 and a workpiece
(base metal) S, and a torch nozzle 22 which isigoréd to emit a shielding gas toward
a molten pool (pool) of the workpiece S generatethle arc.

[0019] In addition, the welding torch 20 has a torch swi28 for switching on/off
(ON/OFF) of operation. A torch switch 23 is eléily connected to the control
device 60 via a torch switch cable 24.

[0020] The wire feeding device 30 has a filler guide 3acited to the welding torch 20
and feeds a filler wire W from the tip of the fillguide 31 toward the molten pool of the
workpiece S. The wire feeding device 30 is eleatly connected to the control device
60 via a control cable 32.

[0021] The welding power supply device 40 is a DC type/andC type power supply
device for TIG welding which has commonly used. eT¥elding power supply device
40 is connected to the welding torch 20 via a wejdiable 41, and supplies electric

power and a shield gas to the welding torch 20.e Whlding power supply device 40 is
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electrically connected to the control device 60asieontrol cable 42.

[0022] The cooling method of the welding torch 20 may itleee a water cooling type
method or an air cooling type method. In the addbe water cooling type method, a
cooling device (chiller) is provided so that theldueg torch 20 can be cooled by
circulation of a cooling water (cooling liquid).

[0023] In the welding power supply device 40, the non-consuenalectrode 21 is
electrically connected to the minus (-) termindkesvia the welding cable 41 and an
workpiece S to be welded is electrically connedtethe plus (+) terminal side via a base
material side cable 43.

[0024] The remote controller 50 manually adjusts the fegdipeed of the filler wire W,
and has a sensor 51 attached to the welding t@ch Phe sensor 51 is a strain gauge
and is electrically connected to the control dew@evia a control cable 52. That is,
using a strain gauge, a weak voltage generatedamstding worker's force applied to the
sensor 51 is amplified by the amplifier, and th&age is utilized for controlling the
feeding speed of the wire.

[0025] The control device 60 controls the wire feedingideB0 and the welding
power supply device 40. It is possible to adjbstwelding current and the feeding
speed of the filler wire W, which will be describkdier, according to the welding
conditions via the remote controller 50 and theticdrdevice 60 at the hand of the
welding worker.

[0026] In the welding system 10 having the above configoimaan arc is generated
between the workpiece S and the non-consumable@dec21 by using the welding
torch 20, the workpiece S is melted by the hedlhefarc, and welding is performed
while forming a molten pool (pool).

[0027] During welding, a shielding gas is discharged ftbmtorch nozzle 22
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surrounding the periphery of the non-consumabletedde 21, and welding is performed
while blocking the atmosphere (air) with the shieddgas. As the shielding gas, for
example, an inert gas such as argon or helium earséd singly or a mixture of a
plurality of inert gases. Further, it is also pbksto add hydrogen, nitrogen or the like
to the shielding gas. In the present inventiamgesioxidation gas is not used, oxidation
of beads formed on the workpiece can be reducedvettdbility can also be improved.
[0028] Further, during welding, the filler wire W is autatitally fed toward the molten
pool of the workpiece S and welding is performedievimelting the filler wire W in the
arc. Inthe present embodiment, since the fillge W is automatically fed, it is
unnecessary to simultaneously supply the filleeveind operate the welding torch 20
with the left and right hands, and it is possilletably perform welding easily without
skillful technique.

[0029] In the welding system 10 of the present embodinanghown in FIG. 5A, a
signal corresponding to a load applied to the sebsas output to the control device 60
via the control cable 52. The control device 60toas the wire feeding device 30 by a
control signal via the control cable 32 so as tafthe filler wire W at a feeding speed
set according to an output intensity of the signal.

[0030] The load applied to the sensor 51 is proportiomdhé force applied to the
sensor 51 when the welding worker grips the weldaongh 20, and the sensor 51 outputs
the signal having an intensity corresponding tostinength (load) gripping the welding
torch 20.

[0031] The first requirement required for the sensor 5thefpresent embodiment is
insensitive responsiveness. Further, it is alsessary to freely set an operation lower
limit value of the sensor 51. In the field of wielgl targeted by the present invention,

thick leather gloves are always used to protectiiwglworkers. Therefore, since the
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welding torch 20 is grasped and operated by the gdoved, it cannot expect a sensitive
sensation like bare hands.

[0032] Further, it is difficult to adjust the feeding spleaf the filler wire W with a
sensor that reacts sensitively as soon as a haokdsit. It is preferable that the sensor
51 have a nonresponsive section (so-called playhich no signal is output from when
starting to grasp the welding torch 20 with thedhgloved at the beginning of the
welding to when the sensor 51 actually outputsstgeal. However, in the case of
using a pressure sensitive sensor for controllegstrength of electric resistance, it is
not necessary to provide the nonresponsive period.

[0033] That s, it is required that after a certain amaammore of the gripping force
(load) is applied to the sensor 51 after intentilgraushing or grasping the sensor 51
attached to the welding torch 20, the signal cgwading to the gripping force is output
and the filler wire W is fed at a feeding speedesponding to the output intensity of the
signal.

[0034] Therefore, the sensor 51 which detects the forpéeghand converts the applied
force into an electric signal and outputs the elesignal, as the strain gauge above, is
suitable in the present embodiment. Further, ag &s the sensor 51 has such a
function, it is not necessarily limited to the abedescribed strain gauge, but other
sensors such as an optical sensor and a pressg seay be used. However, in a
case of using an optical sensor, it is necessailg\se a sensor so as not to cause a
situation in which in an emergency to be describézt, an armor such as a leather glove
is erroneously detected, and thereby it is notiptesso property judge that the current
situation is an emergency.

[0035] The relationship between the load applied to tims@e51 and the output signal

is shown in FIG. 2. The horizontal axis of thegira&hown in FIG. 2 is the load applied
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to the sensor 51, that is, the force gripping #eser 51.  On the other hand, the vertical
axis of the graph shown in FIG. 2 is the intensityhe signal output from the sensor 51.
[0036] The remote controller 50 has a function of adjugsthre output intensity of the
signal corresponding to the load applied to thesseBl. In addition, the remote
controller 50 has a nonresponsive section (playpéd outputting the signal until the
load applied to the sensor 51 exceeds a certaire Y¥edm O (no load) and further has a
function of adjusting the play.

[0037] Graphs A and B in FIG. 2 show the forcasaRd F, (lower limit values of
operation of the sensor 51) from when the weldiogker grasps the welding torch 20
until the signal is actually output from the senSby and the output intensity of the
signal corresponding to the force applied to thresge51.

[0038] The graph A shows a case in which the sensor &dtisuch that the output of
the signal from the sensor 51 is started by apiicaf a relatively small force;F/and a
relatively large signal is output as the force &apto the sensor 51 increases.

[0039] Such a setting is suitable when it is necessaaglpost the feeding speed of the
filler wire W to a relatively large value. Moreespfically, it is suitable for welding
under welding conditions such as penetration wgldior example, temporary welding
and butt welding among the weldings.

[0040] On the other hand, the graph B shows a case invth&csensor 51 is set such
that the sensor 51 does not actuate unless avedjaliarge force kis applied, and the
output of the signal is not changed significantrgre if the force applied to the sensor 51
increases.

[0041] Such a setting is suitable when fine adjustmerggsired for the feeding speed
of the filler wire W. More specifically, it is staible for welding in a welding condition

of relatively high welding rate among the weldings.
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[0042] In the welding system 10 of the present embodintaatfiller wire W is fed at a

feeding speed set in advance according to the purtfansity of the signal output from
the sensor 51. Therefore, it is possible to ablyr adjust how much the feeding speed
of the filler wire W changes according to the fogrgping the sensor 51.  In addition,
it is also possible to arbitrarily adjust the n@pensive section (play) from when the
sensor 51 is grasped until the sensor 51 reacts.
[0043] Further, in the welding system 10 of the preserti@iiment, the control device
60 may control the welding power supply device d@hst the welding current set
according to the feeding speed of the filler wiras/gupplied to the welding torch 20.
[0044] In actual welding, the balance between the feesipegd of the filler wire W
and the welding current is important. In the weddsystem 10 of the present
embodiment, the welding conditions can be furthggroved by controlling the welding
power supply device 40 with the control device 6Ql&t the most suitable welding
current is supplied to the welding torch 20 acawgdb the feeding speed of the filler
wire W.
[0045] Further, in the welding system 10 of the preseri@iiment, the control device
60 may control the wire feeding device 30 and teé&limg power source device 40 so
that the welding is stopped when the output intgradithe signal decreases beyond a
certain speed.
[0046] The second requirement required for the sensof Ble@resent embodiment is
safety.

Since welding is performed under high temperatareshigh currents, when a
welding worker releases the welding torch 20 dusafety problems, it is necessary to
stop the welding immediately and certainly aftefging that it is an emergency.

[0047] Here, a case of judging that it is an emergenclbeildescribed with reference
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to the graph shown in FIG. 3.

For example, when the welding worker consciouslyrantentionally releases
the welding torch 20, the signal output from thesee 51 suddenly drops. Therefore,
when the decrease rate (signal decrease amoumg) dif the signal output from the
sensor 51 exceeds a certain value, it is deterntiretchn emergency has occurred and
the welding current supplied to the welding tor€hadd the feeding of the filler wire W
can be immediately stopped.

[0048] In a case of usirpe strain gauge and the pressure sensitive saagbe sensor
51, when the welding worker releases the weldinght@0, the signal output from the
sensor 51 certainly decreases, therefoisMéry suitable for applying safety measures to
usethe strain gauge and the pressure sensitive saashe sensor 51 of the present
embodiment.

[0049] In addition, in the welding system 10 of the préesanbodiment, the control
device 60 may control the wire feeding device 3@ tre welding power supply device
40 such that a terminal processing for terminatvetding is performed when the output
intensity of the signal decreases to a certaineveluing welding.

[0050] The term "terminal processing" means to adjust takelwg current and the
feeding speed of the filler wire W or change thepdy condition of the shielding gas so
that no crater or the like will be generated atwiedded portion at the end of welding.
Specifically, the content of terminal processingesdepending on welding conditions
(material of base material, welding method, etcHor this reason, although not
particularly limited, examples of the terminal pegsing include a processing of
decreasing/stopping the welding current in a stepwianner, temporarily stopping only
the feeding of the filler wire W, a processing bbaoging the supply conditions or the gas

composition of the shielding gas.
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[0051] A case in which it is determined that the weldisd@inished will be explained
with reference to the graph shown in FIG. 4. Bameple, when the signal output from
the sensor 51 decreases to a certain value E dugltjng, it is determined that the
welding has ended, and the feeding speed of tlee fire W and the welding current
supplied to the welding torch 20 are automaticatljusted so as to satisfy the
aforementioned terminal processing conditions.
[0052] The case in which a strain gauge is used as tleoséh of the present
embodiment has been described. However, it is@dsesible to use a pressure sensitive
sensor as the sensor 51. That is, the resistatge of the pressure sensitive sensor
changes as the welding worker applies a forceg@#msor 51, the change is captured as
a change in the current value, and the changeimrant value can be used to control the
feeding speed of the wire. In other words, angadisj which detect forces, operations,
movements, etc. applied to the sensor 51 by thdimgelvorker, the type of sensor and
the physical quantity (current, voltage, resistavalee, etc.) to be used are not limited.
[0053] As described above, the welding system 10 of thegit embodiment is
provided with the remote controller 50 which istable for manually adjusting the
feeding speed of the filler wire W. By using tleenote controller 50, it is possible to
variably adjust the feeding speed of the fillereM¥, to stop welding in case of
emergency, and to perform the terminal procesdiey welding.
[0054] It should be noted that the present invention tsneaessarily limited to the
above embodiment, and various modifications camade without departing from the
spirit of the present invention.

For example, the remote controller 50 is not kedito a configuration in which
the sensor 51 is separately attached to the wetdney 20 described above, and the

sensor 51 may be integrally attached to the weltbngh 20.



10

15

20

25

16
[0055] That is, the remote controller 50 may be integradgorporated in the welding

torch 20. For example, in the welding torch 20pliace of the torch switch 23, it is
possible to incorporate a function of switching ORNF of the operation of the welding
torch 20 in the remote controller 50.

[0056] In this case, first, the welding worker grips thelding torch 20, whereby the
operation of the welding torch 20 is turned on (ONHowever, in this state, since the
signal from the sensor 51 is equal to or less tharoperation lower limit value of the
sensor 51, feeding of the filler wire W is not stat

[0057] Next, from this state, the welding worker strengthéhe force of grasping the
welding torch 20, whereby the filler wire W is fatlthe feeding speed corresponding to
the grasping force. Then, at the end of weldihg,welding worker weakens the force
of grasping the welding torch 20, whereby the opemnsof the welding torch 20 is turned
off (OFF) after the terminal processing.

[0058] In addition, the remote controller 50 is not lindit® a configuration that is
operated by a hand grasping the welding torch 2Befvelding worker. The remote
controller 50 may be configured to be operated rsgely from the hand operating the
welding torch 20. For example, it is possible @nipulate the sensor 51 with the
remote controller 50 held on the hand oppositbédhiiand operating the welding torch 20,
or step on the sensor 51 of the remote controlanstalled separately from the welding
torch 20 with the foot.

[0059] In the remote controller 50, the sensor 51 outthéssignal according to the
force (load) for grasping the welding torch 20 dimxd above. However, for example,
the sensor 51 may be formed in a button shapethensensor 51 may output the signal
in response to the pressing force of the sensor 51.

[0060] The sensor 51 used for the remote controller 50 Imaag a function of adjusting
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the amount of the signal output from the sensor 5the term “amount of the signal”
refers to the size of the signals itself or the hanof the signals within a unit time. For
example, it can be combined with a pressure seastnsor and an analog type or
digital type variable resistor. With this combiioat even if the force (grasping force)
applied to the pressure sensitive sensor is the st feeding speed of the filler wire W
can be adjusted by adjusting the magnitude ofitirmboutput from the sensor. As
shown in FIG. 5B, when the sensor 51 includes @&cde¥l which is configured to adjust
the amount of the signal output from the sensotld adjusted signal is output to the
control device 60 via the control cable 52, anddietrol device 60 outputs the control
signal to the wire feeding device 30 via the cdntedble 32 on the basis of the adjusted
signal. That is, the feeding speed of wire is algd based on the amount of the
adjusted signal.

[0061] Inthe present invention, during welding, the wiredieg may be stopped by a
wire feeding stop switch provided with the remadatcoller 50, or the wire feeding may
be started by a wire feeding start switch providet the remote controller 50. In this
case, as shown in FIG. 5C, a signal from the véegling stop switch or the wire feed
start switch is output to the control device 60thia control cable 52, and the control
device 60 starts or stops the feeding of the variaé wire feeding device based on the
signal.

In other words, instead of adjusting the feedipgesl of the wire itself, the
amount of the wire supplied per unit time may bgistéd and the feeding speed itself of
the wire may be substantially adjusted by alteipatsing the wire feeding stop switch
(wire feeding stop) and the wire feeding start slviwire feeding start).

[0062] In additionwhen the wire feeding stop switch or the wire fegdstart switch is

pressed, the feeding speed of the wire may betadibg adding a function of adjusting
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the amount of the signal sent to the control devidae this case, as shown in FIG. 5D,
after adjusting the signal from the wire feedingpsswitch or the wire feeding start
switch with the device 51’ which is configured @jast the amount of the signal, the
adjusted amount of the signal is sent to the cbdgvice 60 via the control cable 52.
In response to the signal, the control device @Puis the control signal to the wire
feeding device, and the feeding speed of the wisaljusted on the basis of the control
signal.

[0063] Further, the welding system according to the preiseention is not limited to
the TIG welding explained above. The welding systecording to the present
invention can be used in a welding system such A& Melding and MIG welding

using a consumable electrode type welding toraduiition to the TIG welding.

EXPLANATION OF REFERENCE NUMERAL
[0064] 10 welding system

20 welding torch

30 wire feeding device

40 welding power supply device

50 remote controller

51 sensor

51' device for adjusting amount of signal
60 control device

S workpiece

W filler wire
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CLAIMS

1. A welding system including:

a consumable electrode type or a non-consumaditretie type welding torch;

a welding power supply device which is configutedupply a welding current
to the welding torch;

a wire feeding device which is configured to feefiller wire to the welding
torch or a filler guide attached to the weldingctor

a remote controller which is configured to manualiijust a feeding speed of
the filler wire; and

a control device which is configured to contra thielding power supply device
and the wire feeding device,

wherein the remote controller has a sensor andnBgured to output a signal
corresponding to a load applied to the sensorgatimtrol device, and

the control device is configured to control theenfieeding device so as to feed

the filler wire at a feeding speed set accordingri@utput intensity of the signal.

2. The welding system according to Claim 1, whetbke control device is
configured to control the welding power supply @evso as to supply a welding current

set according to a feeding speed of the filler waréhe welding torch.

3. The welding system according to Claim 1 or 2ekein the remote controller

has a function of adjusting the output intensityhaf signal corresponding to the load

applied to the sensor.

4. The welding system according any one of Clairts 3, the remote controller



10

15

20

25

2C

has a nonresponsive section in which the signabiutput until the load applied to the

sensor exceeds a certain value from 0.

5. The welding system according to Claim 4, whetkeremote controller has a

function of adjusting the nonresponsive section.

6. The welding system according to any one of Cdalnto 5, wherein the control
device is configured to control the welding powepsly device and the wire feeding
device so as to perform a terminal processingifostiing welding when the output

intensity of the signal decreases to a certaineveluing welding.

7. The welding system according to any one of C#alnto 6, wherein the control
device is configured to control the welding poweply device and the wire feeding
device so as to stop welding when the output intien$ the signal decreases beyond a

certain speed.

8. The welding system according to any one of Céalnto 7, wherein the sensor is

a strain gauge.

9. The welding system according to any one of Cdalnto 7, wherein the sensor is

a pressure-sensitive sensor.

10. The welding system according to any one ofri$al to 7, wherein the sensor

has a function of adjusting an amount of the signdut from the sensor.
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11. The welding system according to any one ofri$al to 10, wherein the remote
controller is integrally or separately attachedhi® welding torch and operated by a hand

operating the welding torch.

12. The welding system according to any one ofrft$al to 10, wherein the remote

controller is operated separately from a hand dpershe welding torch.

13. A welding system including:

a consumable electrode type or a non-consumadx¢redie type welding torch;

a welding power supply device which is configutegupply a welding current
to the welding torch;

a wire feeding device which is configured to feefiller wire to the welding
torch or a filler guide attached to the weldingctor

a remote controller which is configured to manualiijust a feeding speed of
the filler wire; and

a control device which is configured to contra thielding power supply device
and the wire feeding device,

wherein the remote controller has a switch fopging feeding of the filler wire

so that the feeding of the filler wire can be stpuring welding.

14. A welding system including:
a consumable electrode type or a non-consumaditretie type welding torch;
a welding power supply device which is configutegupply a welding current
to the welding torch;

a wire feeding device which is configured to feefiller wire to the welding
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torch or a filler guide attached to the weldingctor

a remote controller which is configured to manualiijust a feeding speed of
the filler wire; and

a control device which is configured to contra thielding power supply device
and the wire feeding device,

wherein the remote controller has a switch fortistg feeding of the filler wire

and the feeding of the filler wire can be arbitratgrted during welding.

15. The welding system according to Claim 14, wimetiee switch for starting
feeding of the filler wire has a function of adjagtan amount of a signal to be output

when the switch is pushed.



