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DESCRIPTION

GAS SUPPTY DEVICT . GAS SUPPTY DEVICT HAVING MIXING FUNCTTON,

WELDING DEVICEAND GAS SUPPLY METHOD

TECHNICAL FIEED
[0001] The present invention relates to a gas supply device, a gas supply device hiving
a mixing tunction. a welding device, and a gas supply method.

Priority 1s claimed on Japanese Patent Application No. 2015-189080, {iled

September 28, 2015, the content of which is incorporated herein by reference.

BACKGROUND ART
[0002]  Conventionally, when gas is supplied from a gas supply source filled with gas at
i high pressure o a wser. atter the pressure of the gas to be led vut from the gas supply
source ¢or example, a evlinder) is sulficiently Towered, wnd then the gas s supplied o
thie use destination.

Such a technigue (gas supply devize) is ulso applied 1o an are welding device.
[0003]  Are welding is the most widely used welding process due o low cost and high
versatility.  The are welding is roughly divided into Cas Tungsten Are welding
(hereinadter referred to as "G LA welding” b using a nen-consumable electrode and Gas
Metal Are welding (hereinalter referred to s "GMA welding™) using a consumable
cleetrode.
[0004]  1n the G LA welding, a high melting metal ¢for example, tungsten is used as a
material ot a cathode, a plasma iy generated via an are discharge generated between the

cathode and a base material serving ax an anade. and the base material is fusion-bonded
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using the plasma as a heat source.

On the other hand. in the GMA welding, a welding wire 1s used as an anode and
the hase macerial is used as a cathode. T the GAMA welding, aowelding wire is melted
by are plasma to form a droplet at the wire end. the droplet undergoes an external foree to
disengage the wire end. transters 1o the base material. and thereby welding is carried out.
[O005] FIG 17 is a schematie diagram showing a configuration of a conmventional GMA
welding device equipped with a conmventional gaxs supply deviee.

Next. reterring to FICG 170 a conventional GMA welding deviee 100 will he
described.

The conventional GMA welding device 100 has a gas supply deviee 1010 a
welding device [03, a wire feeding device 105, and a welding toreh 106,

The gas supply deviee 101 has a gas supply sonree T o dual-stage
decompressor 11200 gas supply line 113, a1d a solenoid valve 115
[0006]  As the gas supphy source T tor example. a evlinder tilled with a shielding gas
at ahigh pressare can be used.

Thi dusl-stage decompressor T12 is provided in the gas lead-out portion of the
gas supply source L. and is connected to onge end ol the gas supply line 113, The
dual-stage decompressor [12 has a Tunction of saving the shielding gas by suppressing
rush {low of the shielding gas (a phenomeron in which a gas with a larger flow than the
desired tlow is released ). which v likely to oceur in the initial stage (the inttial stage of
welding). at which the gas is led out Irom the high-pressure-tilled gax supply source 111,
As the dual-stage decompressor T12, tor example. a mas regulator disclosed in Patent
Dacument | eun be used.

[0007] FIG 1N 15 a diagram showing an example of a conventional dual-stage

decompressor.
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Here. relerring to FICL TN an exariple of a conventional dual-stage
decompressor 116 will be desceribed.

The comventional dual-stage decompressor 116 includes o joint 116 AL a
first-stage pressure reducing unit 168, a repulating pressure pauge 116€°, a second-stape
pressure redueing unit 116E g nozzle 11ol and a tlow meter 1161).

A high-pressure gas is introduced trom the joint 116 A to the first-stage pressure
reducing unit 116B and depressurized to a sredetermined pressure. The depressurized gas
is turther introduced into the second-stage ressure reducing untt 1Tk, the pressure is
reduced (o a working pressure, and the gas having a waorking pressure is discharged from
the noszzle TOE. The amount of used gas is indicated in the low meter 1161, "The
pressure applied o the joint 16A 15 indicaed in the regulating pressure gauge [16C
[0008]  1The other end of the gas supply line T13 15 connected to the wetding 1orch 100.
The gas supply line T13 supplivs the shielding gos to the welding torely 106,

The selenotd valve 15 is provided in the gas supply tine 113 located in the wire
feeding device 1050 When the solenoid vialve 115 opens. the shielding gas is supplied (o
the welding wreh 106,

[0B09]  The welding deviee 103 s provided ina gax supply line 13 located at the latter
stage of the dual-stage decompressor 112,

The wire feeding device 105 supp ies the wire to the welding toreh 106, The
welding toreh 106 welds an workpicee to be welded (not shown).

[O0TQ]  FIG 19 05 a schematie diagram showing a configuration ot a conventional (1A
welding incouding a conventionul gas supp v deviee.

Nexorelerring to FIGL 19, a conventional GTA welding device 120 will be
desceribed.

The comventional GTA welding device 120 ix contigured similariy to the GAA
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welding device 100 shown in F1G. 17 exeept that the wire feeding device 105 1
excluded. @ welding device 121 and a welding toreh 122 are provided mstead of the
welding device 103 and the welding toreh 106 and the arrangement pasition of the
solenoid valve 113 i dilterent.
[0011]  The welding device 121 ix provided in a gas supply line 113 located between the
dual-stage decompressor 112 and the welding toreh 1220 "The solenowd valve 1151y

provided in the gus supply line 113 located in the welding device 121,

PRIOR ART DOCUMENTS

PATENT LITERATURE
[OOT2] Patent Document 1 Japanese Examined U1ility Model (Registruion)

-

Application Publication No. S02-113873

SUMMARY OF INVENTION

PROBLEM FO BI: SOIVED BY THE INVENTION
[0013]  However since the dual-stage decompressor 112 has a complicated structure. it
is ditticult o perform maintenance.

In addition. the dual-stage decompressor 112 has a probleimn ol high cost.
[O0014] It is therelore an object of the present invention to provide a gax supply device. a
sas supply deviee having o mixing function, a welding device, and a gas supply methad,
which can prevent rush Hoew of gas from the gas supply source in the mitial stage ol gas

lead-out Trom a gas supply source. reduce the coste and improve the maintenance.



MEANS FOR SOLVING THI PROBLEM.
[OOT5]  In order to solve the problems above, the present invention provides the
foltowing gas supply device. gas supply device having a mixing function. welding device.

and gas supply method.

‘N

() A gas supply device including a gas supply souree into which a gas s tilled at a
high pressure, a single-stage decompressor which is provided at a gas outlet of the pas
supply source and which is configured to reduce pressure ol a gas led out from the gas
supply source to a predetermined pressure, a gas supply line having one end connected to
the single-stage decompressor and the other end connected oo use destination of the gas.
10 asolenoid valve provided in the gas supply line, and a flow reguluting vabve provided in
the pas supply line located between the soleneid yalve and the use destination.

[O016] 12) Lhe gus supply device according o (1), wherein the gas supply device
includes a constant low valve provided in the gaxs supply line located in a latter stage of

the solenoid valy ¢ instead of the flow regulating valve, and @ first branch line which is

._.
'on

hranched from the gas supply line focated i a tormer stage of the solenoid valve and
connceted 1o the constant Mow valve,

[0017] 3 I he gax supply device according to (1) wherein the (low regulating
valve iy a needlevalyve.

[O018] D The gas supply device according to (1y or {3), wherein the gas supply
200 deviee further includes @ flow meter which is provided in the gas supply line located i a
latter stage of the flow regulating valve and measures the Hlow ol the gas.

[OOT19] 15) The gas supply device aecording to any one of (1) 1o (4 wherein the
gas supply device includes a pilot gas supply source which is comfigured to supply a pilot

gas instead of the shield gas supply source. and a pilot gas supply le i which the pilot

[ R
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gas tows instead of the shield gas supply line.



]

2l

[ R
‘h

‘N

(}

'on

(

6

[O020] {0) A gas supply device having a mixing lunetion inclwding a plurahity of
gas supply deviees according o any one of (1) to (3, and a line which has one end
connected Lo each shield gas supply Bine inthe plurality ot gas supply device and the
other end connected to the use destination, and has a function of mixing together a
plurality of :he shicld gases.
[002T] D The gas supply device having a mixing function according to (6).
wherein the gax supply deviee hay ing aomixing [unction Jurther imeludes a
solenotd valve control unit which is eleetrically connected to the solenoid valve i the
plarality of gas supply device and is conligured to control the sofenoid valve, and (he
sulenoid valye control unit is a current sensor wliich uses 3 magnetic core.
[0022] ™) Awelding device including the gas supply deviee uccording to any one
of 1) to (43 the ase destination is a welding torch, and the gas supply deviee configured
to supply the shielding gas.
[O023] (9) Awelding deviee inclwding the gas supply deviee accorcing to any one
ol (o (4 a GMA welding device proviced in the shield gas suppls line located
between the solenoid vuls ¢ and the single-stage decompressor, a second branch line
hranched from the shiekd gas supply line located hetween the single-stage deconpressor
ad the GMA welding device. another solenoid valve provided in the second branch line.
another Dow regulating valve provided in the second branch line located at the {atter
stage ol the other solenoid valve, and another GTA welding device which is configured to
control the other solenaid valve.
[O024] (1) A ous supply method including:

a decompression step in which the pressure of the shield gas is reduced by using
the single-stage decompressor so that the pressare of the shielding gas led out trom the

gas supply <ource Nlled with the shielding eas at high pressure beconies a predetermined
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pressure: and

a back pressure applying step in which when the solenoid valve ts opened and
closed. which is provided in the gas supply line of which one end is connected to the
single-stage decompressor and the other end is connected to a use destination ot the
shielding gas. a hack pressure is applied in the gas supply line positioned on the upstream
stde of the low regulating valve by the tlow regulating valve disposed at the atter stage
of the solenoid valve,
[OO25] (11) The gas supply method according 1o (10). wherein the use destination
of the shickc gas is a welding 1orch and the shield gas is used.
[0026] {12) The gas supply method according 1o (10) or {(11). wherein a pilot gas i

supplicd instead of the shield gas.

EFFECTS OF THE INVENTION
[0027]  According to the present invention. it is possible to prevent the rush low ol gas
generated at an initial stage of gas lead-out trom the gas supply source, reduce the cost.

and itmprove e mainieigee.

BRIEF DESCRIPTION OF DRAWINGS
[0028] FIG T is a schematic diagram showing a configuration of 2 welding device
according tea st embodiment of (the present invention.

FIGL 2 is a schematic diagram showing @ contiguration of a welding device
according to a second embodiment ol the present invention.,

FIGL 3 ix a schematic dingram showing @ contiguration uf a welding deviee
according tea 1rst modification of the second embaodiment of the present invention.

FIGL 4 is a schematic diagram showing @ contiguration of a welding device
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according to i second modification of the second embodiment of the present invention.

FIG. 5 iy a schematie diagram showing a configuration of a welding device
according to o third embodiment ol the present invention,

FIG 6 s a schematic diagram showing a configuration of a wekding device
according to a foarth embodiment of the present invention.

FIG. 7 is a sehematic diagram showing a configuration of a welding device
according toa [Th embodiment of the present invention,

FIG 8 is a diagram showing an example of a gas supply device having a mising
function that can wse three tvpes ol shielding gas.

FIG. 9 15 a graph showing the relaiionship between the instantancous How and
the clapsed dime when the Tow of the shielding gas is 20 1. min and the pressure setting

on the outlet side (exit side) of the gas supply sonrce is 0.2 MPa in Comperative Exampie

FIG. 10 is a graph showing the relattonship between the instantaneous low and
the elapsed time when the Mow of the shielding gas is 2001 min and the pressure setiing
an the outlet side tesit sidey of the gas supply souree is 0.2 MPa o Baample 1.

FIGL 1T 1s 4 graph showing the relationship between the instantancous flow and
the clapsed time when the Tow of the shielding gas is 3 T min and the pressure setting on

the outlet side ¢exit side) vl the gas supply source is .22 MPa in Comparative Fxample

FIGL 12 15 a graph showing the relationship between the instantaneous How and
the clapsed time when the Tow of the shielding gas is 5 1. min and the pressure selting on
the outlet side fexit side)y ol the gas supply source is .22 MPain Fxample 1.

FICGL 13 15 a graph showing the relattonship between the instantancous [low and

the elapsed time when the How of the shielding gas is 3 T min and the pressure setting on
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the outlet side (exit side) ol the gas supply source 15 6.7 MPa in Example 2.

FIG. 14 is a graph showing the relationship between the instantancous [Tow and
the etiapsed titne when the fength of the gas supply line located between the solenoid
valve und the flow regatating valve in the welding device shown in FIGE T s set 1o 3,300
m. the {low of the shielding gaxis 20 1 min. and the pressure setting on the outlet side
(exil side) of the gas supply source is (1.2 MPa in Fxample 3.

FIG. 15 15 a graph showing the relattonship between the instantancous tlow and
the clapsed time when the length of the gas supply line located between the solenoid
valve and the tow regatating valve in the welding device shownin FIG T s set to 3,300
ny. the flow of the shiclding gas is 3 1. min. and the pressure setting on the outlet skde
(exit side) of the gas supply source is 0.2 MPa in Example 4.

FIG. 16 is a graph show ing the relationship between the instuntaneous tlow and
the elapsed time when the ow of the shielding gas is 201 -min and the pressure setting
on the vutlet side (exit sidey of the gas supply source is 0.2 MPa in Compierative Example
2.

FIG 17 is w sehematie diagram show ing a configuration ol a conyentional GMA
welding device meluding & comventional gas supply device.

FIG. 1R is a diagram showing an example of o conventional dual-stage
decompressor,

FICGL 19 15 a schematic diagram showing a configuration ot a conventional (1A

welding deviee having a conventional gas supply device.

DETAI FD DESCRIPTION OF TTHE PREFERRED EMBODIMENTS
[0029]  Herematier. embodimients to which the present mvention is applied will be

described in detail with relerence to the driwings,  The drawings used inthe Tollowing
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description are lor illustrating the contiguration ol the einbodiment of the present
invention.  'herefore, the sizes. thicknesses. dimensions. ete. of the respective parts
shown in the drawings may be diferent frem the actual dimensionat relationships of the

welding deviee, the gas supply device, amd the gas supply deviee hayving @ mixing

<

‘N

tunction.
[0030] (First Embodiment)

FIG. 1 1s a schematic diagram showing @ contfiguration of a welding device
according to a Nirst embodiment of the present invention. [n FIG T, a GMA welding
device ix illustrated ax an example of '« welding device including the gas sapply deviee 11
10 0031 Asshown in FIG 1. the welding deviee 10 includes a gas supply deviee 11.a
GMA welding device T3, a wire feeding deviee 15, a welding torch IR, and a control
deviee tnot shown )

The gas supply deviee 11 inehudes @ gus supply source 21, a single-stage

decompressor 220 a gas supply line 23, a sclenoid valve 240 a low regulating vabve 25,

._.
'on

and a flow meter 26,

[0032]  Thie gas suppls source 21 s filled with was at bigh prossore. As the gas supply
sotrce 21, for example. a cvlinder filled with a shielding gas ata high pressure (for
example. about 13 MPa) can be used.  Hereinaller. as an example ol the zas supply
source 21, i case where a evlinder fifted with a shiclkding gas is used will be described.
200 |0033]  The shielding gas can be appropriately selected depending on a workpieee (o be
welded (not shown),  When the matertal ¢f the workpicee is carbon steel or stainless
steel, trr example, carbon dioxide gas, o mixed gas of argon ad carbon divoxide. a mixed
gas ol areun and oxyvgen, a mixed gas ot areon, helinm, and carbon dioxide, a mixed gas

of argon. heliun. and oxygen. or the like can be used.

[ R
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Whien the material of the workpicee is gluminam or an aluminum alloy, the
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shielding gas can be selected depending on the thickness ot the workpicee, and. for
example. arzon gas. @ mixed gas of argon and helium (a helium-rich mixed gas or an
argon-rich mixed gas) ar the like can be used.

On the other hand. when the material ol the workpiceee s stainless steel. a mixed
gas ot argon and hydrogen. a mixed gas of argon. helium. and hydrogen, a mixed gas of
arpon and mitrogen. a mixed gas of argon, helium, and nitrogen. or the like can be used.
[0034]  The single-stage decompressor 22 s provided in the gas outlet pertion of the gas
supply source 21 and iy comnected to one ¢ead ot the gas supply line 23, [he
stngle-stage decompressor 22 has a simpler structure than the dual-stage decompressar
112 used in the conventional device shown in FIGS. 17 and 14 deseribed above.
I'herelore, e single-stage decompressor 22 is lower i cost amd more maintainable than
the dual-stige decompressor 112,

[0035]  When the pressure in the gas supply source 21 is 13 MPa, the single-stage
decompressor 22 reduces (the pressure ot the shiclding gas led out from the gas supply
source 21 o about 0.2 MPu, tor example.

[0036] One end ol ihe gas supply Tine 2318 conneeted @ thie single-stage decampressor
220 and the other end 1s connected to a welding torch IK at which the shiclding gas is
used.  [he gas supply line 23 15 a line Tor supplying the shielding gas led out from the
gas supply source 21 o the wetding toreh 18,

Lhe selenoid valye 24 s provided in the gas supply Iine 23 in the wire leeding
device 15
[0037] The tlow reguluting valve 25 0s provided ina gas supply line 23 positioned at
the latter stage (downstreamy of the wire [eeding device |5 that accommuodates the
solenoid valve 240 Inother words. the tlow reguiating valve 25 15 provided mthe gas

supply line 23 located hetween the solenoid valve 24 and the welding toreh 18,
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The tlow regulating valve 25 may be any valve as long as the flow of the
shielding gas can be reduced. Ay the Tow regulating valve 23 for example. a needle
valve can be used.

[0038]  The tlow meter 26 i provided in w gas supply ine 23 located betw een the flow
regulating valve 25 and the welding torch 18, The tlow mieter 26 measures the How of
the shiclding gas which has passed through the flow regulating valve 25

The solenowd valve 24 and the tlow regulating vulve 25 deseribed aboy e are
clectrically connected (o a control device (not shown), and are controlled by the control
device (oot shown )

~

[0039]  The GMA welding device 13 i pronaded ina gas supply line 23 Jocated between
the solenond vadve 24 and the single-stage decompressor 220 The GMA welding deviee
L3 supplies electrie power to the wire feeding deviee and the welding woreh via the wire
teeding device.

The wire feeding device 1S is provided in a gas supply line 23 Tocated between
the flow regulating vatve 25 and the GMA welding device 13 so as to accommodate the
solenoid valve 240 The wire Teeding desiee 13 supplics i wound wire (nat shoswy at a
predetermined feed rate to the welding torch 1K,

[0040]  The welding toreh TN has a contact Gp (not shown).  In the welding toreh T8,
the electriciiy sent from the GMA welding device 13 s supplied to the wire (not shown)
‘i the contact tip (ot shown),

The wire also senves as an electrode and Jiller metal. Ap are is formed from the
tip of the wire by the current sent from the contact tip.

From the webtding torch 1K, the shiekd gas suppticd [rom the gas supply ling 23 is
injected o protect the are trom the atmosphere and at the same tme the skield gas

becomes the are itselt,
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Then. the wire ix nelt by are plasta. and a droplet ix Tormed at the end of the
wire.  Lhen. the droplet receiy es an exterral toree to detach the end of the wire and
moves ta the workpiece (hase material). whereby the welding is carried out,

[0041] A control device tnot shown) is electrically connected to the GMA welding
device 13, the wire feeding device 1AL the solenaid valve 24, the tlow regulating valve 25,
and the flow meter 26, and pertorms overall control ot the welding deviee 10.

The control device tnot showny cludes a storage unit (not shown) and a contrel
unit {not showny, A progran and the like tfor controlling the welding device 10 and the
like ure stored in the storage unit. The cotrol unit controls the welding device 10 based
on the program stored in the storage unit.

[0042]  According 10 the welding device 10 of the first embodiment. because o haying
the above-desertbed gas supply deviee 11, tis possible w0 present the rush flow of the
shiclding gas generated in the inttial stage of leading out the shickling gas trom the gas
supply source 21 rin the initial stage of welding). reduce the cost, and improse the
maintenngee.

[O043]  According o the gus supply deviee 11 ol the liest etnbudinnent, sinee the gas
supply device T inctudes the tlow regutating vabve 25 disposed at the latter stage
(downstrearn of the solenoid vatve 24, whon the solenoid valve 24 is closed and opened.
iLis possible W apply i back pressure W the gas supply line 23 located on hie upstream
side of the Tow regulating valve 25, bring he pressure in the gas supply line 23 located
between the single-stage decompressor 22 and the sotenoid valve 24 close 1o the pressure
an the vatlet side of the single-stage decompressor 220 and thereby reduce the pressure
difference.

Sinee the pressure fluctuation at the time of opening and closing the solenoid

valve 24 can be suppressed. i1 is possible to prevet the shielding gas trom rush {lowing
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al the start ef welding (in other words. at the start ot supplving the shiclding gas).
[O044 ]  Furthennore, the single-stage decompressor 22 and the How regulating valve 23
(for example. a needle valve) are Tower in cost and have o simpler structure than the
dual-stage decompressor 112 used 1o the conventional device shown in FIGS. 17 and 19,

Lhat is. according to the gas supply device 11 of the tirst embodiment. it is
possible to prevent the rush 1low of pas generated in the initial stage (at the start of
welding) of feading out the shielkling gus trom the gas supply source 21, aad 1o reduce
the cost of the gas supply deviee 11, Inaddition, it is also possible to improve the
maintenance of the gas supply device 11,

[0043] In FI5 1L a welding deviee including one gas supply source 21 and one welding
torch 18 using the pas is illustrated.

Howevers in o factory with many welding operations, there may be i cise in
which one large gas supply source and one single stage decompressor are installed and
decompressed gas s supplied to a plurality of gas supply lines.

In such a case. the present invention may be applied to one ot the gas supply
lines. and e sarne effects as those explaned abaye of the present invention can be
obtuned.

For example. the samie effect as those explained above can he obtained by
instadling the GMA welding device 13, the wire [eeding device 15, the solenoid valve 24,
the tlow regulating vahve 250 the flow meter 26 and the welding toreh 18 in this order
Irom the upstream side ol the gas ow i one ol the gas supply Lines, and when the
salenoid valve 24 is opened and closed, applying pressure in the gas supply line located
on the upstream side of the flow regalating valve 25 so that the pressure in the gas sapphy
line 23 localed between the gas supply souce and the solenoid valve 24 1y brought close

to the pressure ot the gas supply source, and reducing the pressure ditlerence.
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[Ot46]  Marcover. in the first embodiment. the case in which the shielding gax is
supplied to the welding toreh 18 via only one gas supphy line 23 has been deseribed as an
example,  However. for example. the shield gas nyay be supplied to the tip of the
welding toreh [ by providing at least one pas line (not shown) branched rom the pas
supply line 23, and supplyving the shicld gas into the branch gas line,  In this case, it is
advisable to provide a check valve (mot shewny in the branch gas line.

In thix way. by providing the cheek valve mthe branch gas hine, even wlien the
line tor supplying the shickling gas is switched while the arc is generated, sinee the
distance between the tp ol the torch and (he check valve is shorts the gas can be switched
quickly, and the turbulence of the are can be suppressed by the rush low prevention
lunction.

[0047]  Further, in the first embodiment. as an example, the case inwhich the pressure
inside the gas supply source 21 is high has heen described. However, when the pressure
inside the gas supply source 21 is low (for example. in a range of 0.1 o 1D MPa). it is
possible to prevent the gas from rush Nowing.

[OO4R|  Further, in the was suppls deviee 11 ol the [irst embodinent, by inereasing the
distance betwween the solenoid valve 24 ane the ow regulating valve 23, 1 is possible o
lengthen the Towing tme ot the residual gas when the solenoid valve 24 s closed.

In this way. by increasing the distenee betw een the solenoid valve 24 awd the
(Tows regulating valve 235 so as to lengthen the flowing titme of the residual gas when the
solenoid valve 24 s closed. 1t s possible e lengthen the time of altertlow atter the
welding is finished. and thereby the oxidation of electrade (ot shown) constituting the
weltding toreh 18 can be suppressed.

[0049]  In the case of switehing the shielding gas during the oceurrence of the are. it is

prelerable o provide at least one branch gox line (not shown) branched trom the gas
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supply line 230 Sinee the Tow ot the shielding gas ix nat interrupted. oxidation of the
clectrode can be further suppressed.
[0030]  Nextrelerring to FIG 1L the gas supply method of the first embodinuent in the
case of using the welding deviee 10 shown in FIG T will he deseribed.

L he gas supply method of the first embodiment includes a decompression step in
which the pressure of the shield gas s redueed by using the single-stage decompressor 22
s0 that the pressure of the shielding gas Ted oul from the gas supply source 21 tilled with
the shielding gas at high pressure becomes a predetermined pressure: und a back pressure
applyving step i which when the solenoid valve 24 is opened and closed. which is
provided in the gas supply Hne 235 of whick one end is connected to the single-stage
decompressor 22 and the other end is connected 10 the welding torch 1R {use destination)
of the shictcing gas, o back pressure is app ied in the gas supply line 23 poesitioned on the
upstream side of the How regulating valve 23 by the flow regulating valve 25 disposed at
the latter stage ot the solenoid valve 24,
[0051]  According 1o the gus supply method of the first embodiment. by applyving the
hack pressure W the gus supply hine 23 positioned on the upstrean side oC the Tow
regulating valve 25 at the time ol apening and closing the solenoid valve 240 1t s possible
te close the pressure ol the gas supply line 23 between the single-stage decompressor 22

and the sofenoid valve 24 1o the pressure un the outlet side of the single-stage

v

decompressor 22, thereby the pressure ditference can be reduced.

That 1s. since the pressure tluctuation at the ume of opening and closing the
salenoid valve 24 can be suppressed. it is possible to prevent the shielding gas [rom rush
Nowing in the mnitial stage of welding.

[0052]  Further. the single-stage decompressor 22 and the flow regulating vahve 25 (for

example. a needle valyvey are lower i cost and have a simpler structure (han the
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dual-stage decompressor 112 used in the conventional device shown in FIGS. 17 and 19,
That 1s. aecording ey the gas supphy device gas and the gas supply method of the
frst embodiment. it is possible to prevent the shield gas from rush fowing in the initial
stage (the initial stage of weldingd ol leading out the shiclding pas from the gas supply

source 21, In addition, the cost of the gas supply device 1 can be reduced and the

‘N

maintenance of the gas supply device 1 cen be improved.
[0033]  (Second IFitbodimenty
FIG 2 s a sehematic diagram show ing a contigaration of a welding deviee

according to a second eimbodiment of the present invention. I FIGe 20a GTA welding
10 device is illustrated as an example of the welding deviee 30 including the pas supply

deviee 11

[0054]  As shown in 116 20 the welding device 30 ot the second embodiment his the

same structure as that ol the welding deviee 10 ol the first embodiment. except that the

welding device A includes a G IA welding deviee 31, and a welding torel: 32 instead of

._.
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the GMA welding device 130 the wire feeding device 15, and the welding orch 18 ofthe
G LA welding desiee 3. und the arrangement of the solenoid valve 24 1 different.

[0053]  The GLA welding device 31 s previded in the gas supply line 23 focated
hetween the solenoid valve 24 and the single-stage decompressor 220 The (G IA welding
device 31 supplies electric power to @ tungsten electrode ol the welding toreh 18,

20 I he shielding gas of the GTA welding desiee 31 can be approprictely selected
depending en the material constituting the workpiece to be welded (not showny, When
the material of the workpiece is a metal such as carbon steel, aleminum, aa aluminum
allov, copper, a copper allov, cte., tor example, single gas of argon, a mixed gas ol argon

and helium. or the like can be used as the shield gas.

[ R
‘h

On the other hand. when the material of the workpieee is stainless steel.
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exanples of the shielding gas include @ mixed gas ol argon and hvdrogen, a mixed gas ol
argon. helinn and hvdrogen. a mixed gas of argon and nitrogen. a mixed gas of argon,
helium. and nitrogen.

The solenotd vahve 24 1s provided in the gas supply Iine 23 inside the GTA

‘N

welding deviee 31,

The welding toreh 32 iy & welding toreh for GTA welding and is connected to
the other end of the gas supply line 23,
[0056] Since the welding deyice M) (GEA welding deviee) of the present embuodiment
has the sumie gas supply deviee [ as that included in the welding device 10 of the {irst
10 embodiment. the same effects as those of the welding deviee 10 ol the [irst embodiment
can he ohtained.
[0037]  Inaddition, since the gas supply method of the second embodiment using the
welding deviee 30 can be pertormed by the same procedure as that of the gas supply

micthod deseribed in the iest embodiment, the same etteets as those of the gas supply

._.
'on

method ol the first embodiment can be obtained.

[OOFK] FIG 3 s a sehenatico diagram slees iog a contiguration of o welding deviee
according to o lirst modification of the second embodiment of the present invention. In
FIC: 3, the same reference nwmerals are attached to the same components as those ol the
welding deviee 30 ol the second embodiment shown in 11Cr 2.

200 10039 As shown i FIG. 30 the welding device 35 ol the first moditication ot the second
cimbodiment has the same structure as that ot the welding deviee 30, exeept that the GTA
welding deviee 31 of'the welding deviee 30 of the second embodiment s disposed
otttside the solenvid vatve 24 amd the opening and closing of the salenoid valve 24 can be

controlled by the GTA welding machine 31,
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[0060]  Lven in the welding device 35 having such a structure. the same ellects as those
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of (he welding device M) ol the second embodiment having the gas supply device 11 can
be obtained.

Further. in the welding device 35 of this modilied emmbodiment. since the
solenoid valve 24 s installed independentty . maintenance ot the selenoid valve 24 can be
casily pertormed.

(0061 FIG 4 is a schematic diagram showing a configuration of a welding device
according to i second moditication ot (he second embadiment of the present invention.
[n FICL 4. the same reference numerals are attached o the same componet:ts as those of
the welding deviee 35 according (o the Irs' modification ot the second eirbadiment
shown in FICG. 3.

[0062]  As shown in FIG 40 the welding device 40 according to the secord muodification
of the second embodiment has the sane straeture as that of the welding deviee 358
according to the tirst madification of the seeond embodiment. except that the solenoid
valve 24, the flow regulating valve 25 and the tlow meter 26, which constitute the
welding deviee 35 are collectively set as ar electromagnetie yvalve contral device 41,
[0063]  Since the welding dessee 0 hay ing such a structure alse has the gus supply
device L the sane effects as those of the welding device 35 aecording we the first
nmwdification ot the second embodiment can be obtained.

[0064] { [hird F'mbodinent)

FIGL 5 iy a sehemalic diagram showing @ contiguration of a welding deviee
according to a third embodiment of the present unvention.  In FICe 3, the same reterence
numerals are attached to the same components as those of the welding device shown in
FIGs. 1 and 2 (specttically, the welding deviees 140, 3th,

[O06S]  As shown i FIG. 50 the welding deviee 45 ol the third embodiment has the same

stricture as that of the welding device 10 of the st embodiment exeept taal the welding
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device 45 terther includes a GTA welding device 31, a welding torch 32, & branch line 46
(secand branch line). « sulenoid valve 47 (the otlier solenoid valve). a flow regulating
valve 48 (the other flow regulating vahvep and a flow meler 44,
[0066]  The branch line 36 18 branched frony the gas supply line 23 located between the
single-stage decompressor 22 and the GMA welding device 13, and is connected to the
welding toreh 32,

The solenowd valve 47 1s provided in the branch line 46 and accommondated in
the G LA welding deviee 31,

The flow regulating valve 4X s provided in the branch line 46 located at the

-

latter stage of the solenoid valve 47, As Lie flow regudating valve 48, for example. the
same one as the Tow regulating valve 25 described above can be used.

The GTA welding deviee 31 s confipured to control the solenotd valve 47,
[0067] According o the welding device 45 of the third embodiment as deseribed above,
iL is pussible to perforns two types of welding of GMA welding and GTA welding. and
prevent the “ush flow ol'the shield gas generated in the initial stage of Tead-out frony the
vas supply sauree 21 o the toitiad stage of welding).

In addition. it s possible to reduce the cost of the gas supply device T1and to
improyv e the maintenance ol the gas supply device 11,
[0068] The welding method of the third embodiment using the welding device 45 can
be carried oat in the sane manner as that in the second embodiment except that either the
gas supply line 23 or the branch line 46 is selected as the line Tor supplying the shiclding
sas.The welding method ot the third einbodinient can obtain the same effects as those
of the welding method in the second embodiment.

[0069]  (T-ourth Embodinent

FIGL 6 15 a schematic diagram showing @ contiguration of a welding device
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according to i lourth embaodiment of the present invention. In I 6. the same
reference numerals are attached to the same components as those of the welding des iee

10 shownin FICGo T,

[0070]  As shown in FIG. 6 the welding device 30 of the fourth embaodiment has the

‘N

sime stricture as that of the welding device 10 oF the first embodiment except that the
gus supply deviee 51 s used instead of the gas supply deviee 11,

The gas supply device 31 has the sanne structure as that ot the gas supply device
1T exeept that the gas supply device 51 ineludes a branch line 33 (fest branch line) and a
constant {low vatve 34 instead ot the low regulating valve 23,
10 0071 The branch line 33 is brunched from the gas supply line 23 positioned at a
former stage ot the solenoid valve 24 and tie GMA welding deviee 13, and is connected
o the constant flow valve 34,

The constant How valve 34 s provided in the pas supply line 23 located between

the solenowd valve 24 and the 1low meter 20, Plie constant 1tow valve 34 has a tunclion

._.
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of changing the supply amount of the shielding gas 1o be supplied 1o the How meter 26 in
accordance with the pressure on the upstream side of the gas supply line 23 vunsmitted to
the constant Tow valve 34 via the branch line 53,
[0072]  The constant Tow valve 34 has a mechanism for maintaining a preset gas flow.
When the pressure on the upstream side of the gas suppls line 23 becomes high. the
20 diameter of the flow path tor supplving the gas to (he Oow nieter 26 side is made small,
and when the pressure on the upstrean side of the gas supply line 23 hecomes low, the
diameter of the flow path is made large.

As the constant Now valve 534, tor example, a low control valve, a flow

regulating valve. or the like can he used.

[ R
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[0073]  According o the gas supply devie: 51 of the tourth embodiment. as deseribed
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above. by including the branch line 33 and the constant tlow vilve 54, when the solenoid
valve 24 15 opened and closed. a back pressure is applied to the gas supply line 23 located
o the upstream side of the constant Mow valve 34 by the constant flow vilve 54 in
accordance with the pressure of the pas supply line 23 located on the upstream side of the
constant flow valve 534, The pressure in the gas supply line 23 [ocated between the
single-stage decompressor 22 and the soleroid valve 24 can be brought close to the
pressure on the oatlet side ol the single-stage decompressor 22, and the pressure
difference can be reduced.

Thereby, since the pressuare Nuctuation at the tme of opeoing and closing the
sulenoid valve 24 can be suppressed. it is possible to prevent the shielding gas from rush
Towing at the start of welding {in other words, a1 the start of supplyving the shiclding
[LHEY
[0074] 1o addition, the single-stage decompressor 22 and the constant flow valve 54 (tor
example. a flow control valve and a tlow regulating valvey are lower in cost and have a
stmpler strocture than the daal-stage decompressor 112 used in the convertional deviee
shoswarin FIGS. 17 uand 19,

I'hat 1x, according y the gas supply device ST of the fourth embodinent. it is
possibie to prevent the shield gas Irom rush flowing in the initial stage (at the start of
welding) of feading out the shielding gas tfrom the gas supply seurce 21,0 [n addition. it
is possible iy reduce the cost of the gas supply deviee 11, and the maintenance of the gas
supply device 31 can be also improved.

[0075]  Further, the welding device 30 baving the gas supply device 31 cann obtain the
same ettects as those of the gas supply deviee 51,
In addition. the gas supply deviee 31 can supply the shielding gas by the samme

method (gas supply method) as that of the gas supply device [ desceribed i the first
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cmbodiment.

[O076] In FIG. G, as an examiple ol the brenching position of the branch line 33, the case
in which the branch line 33 s branched trom the gas supply line 73 positioned between
the single-stage decompressor 22 and the GMA welding machine 130 However, the
branching poasition of the branch line 33 is not limited to the branching position as shown
in ICe 6 us long us the branching position is the former stage of the solenoid vilve 24.
[0077] Further. in the tourth embodinient, the case i which the shielding gas is
supplied 1o the welding toreh 18 via only one gas supplsy line 23 has been deseribed as an
example.  However, tor example. it is alse possible to provide at least one branch gas

3

line (not shown ) hranched from the gas supply line 23 and supply the shield pas to the tip
of the welding torch I8 via the branch gas ine. In this casel it is preferable to provide a
check valve (not showny in the branch gas Jine.

In this way, by providing the check valve i the branch gas line, even when the
line for supplving the shielding gas is switched while the arc is generated. sinee the
distanee hetween the tip ol the toreh and the check valve is short, the gas can be switched
guickly, and tarbulencee ol the are can be seppressad by the rush low presention
[unction.

[0078] Further. in the tourth embaodinient, as an example. the case in which the pressure
inside the gas supply source 21 s high has been deseribed. However, when the pressure
inside the gas supply source 21 18 Jow (for example. in a range of 0.1 o 1O MDPay s
possible to prevent the gas Irom rush Howing.

[0079]  Further, in the pas supply device 31 of the fourth embodiment, by increasing the
distance between the salenoid valve 24 anc the constant Tow valve 5401 s possible 1o
lengthien the flowing time of the restdual gis when the solenoid valve 24 s closed.

In thix way. by increasing the distenee between the solenoid vabhve 24 and the
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constant low valve 34 soas o Jengthen the owing time of the residuad gas when the
selenord valve 24 s closedl itis posaible ko Tengtlien the tme of atterflow after the
welding is finshed. and thereby dhe onviduton ot electrade ot shwng coastingting the
welding torch IR can be suppressed
[00X0]  In particalar, when at least one brench gas line tnot showny branched trom the
was supply Tine 23 s provided and the shiclding gas is switched during the are generation.
the flow of the shiclding gas s notinterrupted. Accordimgls, the onidation of the
clecirade can be suppressed.
[OORT| b ith T mbodimenty

FICE T s anschemuatic divgnan showing a configuration of g welding deviee
decarding tea itth embodiment of the present imvention, I 1Ce 7, the same relerence
mumerals are attached to the sanmie components as those oF the structures shown in 1FGS.
2and 6 (specifically. the welding devices 3, 303,
[OO82]  Asshown in ] [Ge 70 the welding desice 60 o the 1 embodiment has the sanke
strueture as that ot the welding deviee 30 ol the second embodiment exeept that the gas
supply deviee 31 desenbed st reference .o FIG 6 s ased nstead o the 2as supplsing
deviee 11,
[OOS3] The welding device 60 of the titth embodiment luning such a structure can
abtain the samie eftects as those of the welding device S0 ol the tourth embuodiment.
[0084]  Alhough the preterred embodiments of the present inventian have heen
deseribed in detail. the present invention is not Timited o sueh specific embodiments, and
vartous moditications and chamges can he niade within the scope of the givt ot the present
mvention desenbaed in the claims.
JOORS] Far example. instead ot the gas supply device 11 constituting the welding

devices 3340045 Shown i TGS, 304 and S0 the gas supply device 31 shownin FIGS, 6
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and 7 nmuay e used.
Further. in the welding device 435 shown in FIG S, the gas supply devicee 11 and
the gas supply device 3T may be used.

[0086] 1o the first to fifth embodiments, as an example, the case in which the gas supply

‘N

device 11 or the gas supply device 31 15 used in the welding devices 1t 30, 3540, 45,
300 and 60 Las been desertbed. Flowever the gas supply devices 11 and 51 may be used
to supply gas m lelds other than welding.

Speciticalls, the gas suppiv devices T and ST can be used in conzbination with
other devices having problems in gas Tow, such ax a gas mixer.
10 0087 FIG. 8 s a diagron show ing an example of a pas supply device having a mixing
lunction which can use three types of shielding gas.

As shown in TG KL the gas supply deviee 70 hanving i mixing tunetion includes
a first shicle gas supply line 71 for supplving o 1irst shield gas, a second shield gas

supply line 72 Tor supplying a second shickd gas, a third shicld gas supply line 73 for

._.
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supplying a third shiciding gas. solenoid velves 76 10 78, a salenoid vabve control anit 79,
T mieters 81 1o 83 dall valves 83 w0 870 check valves 91 w0 93, and a single-stage
decompressor (not shown),

[O088]  One end ol the first shield gas supaly line 71 1s connected w a st shield gas
supply souree (not shown} for supplyving the first shield gas. and the other end is

200 connected o one end ol the Iine 740 One end of the second shield gas supply line 720y
connected o a second shield gas supply soiree (not shown) tor supplving the second
shield gax. and the other end s connected to one end of the line 74, One end of the third
shickd gas supply Iine 73 is connected to o hird shicld gas supply souree (ot shown) tor

supplyving the third shield gas. and the other end 15 connected to one end of the Iine 74,
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[OOR9 ] The solenoid vadve 76, the flow meter 81, the needle valve 850 and the check
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vilve 91 are provided in the st shield gas supply line 71, The solenoid valve 76, the
How meter 81, the needle valve 85, and the check valve 91 are disposed i this order with

respect 1o the direction from the first shielding gas supply source (not shown) o the fine

74.
L he solenoid valve 77, the Tow meter 82, the needle valve 86, and the check
valve 92 are provided in the second shield as supply hne 720 The selenoid valve 77.

the 1Tow mieter 82 the needle valve 86, and the cheek valve 92 are disposed 1 this order
with respect to the direction 1rom the secord shielding gas supply source (not shown) to
the line 74

[0090]  The selenoud valve 780 the How meter 83, the needie valve 87, and the check
valve 92 are provided in the third shield gas supply line 73, The solenoid valve 78, the
flow meter 83, the needle valve X7 and the cheek valve 93 are disposed i this order with
respect to the direction from the third shielding gus supply source (not shewn to the line
74 A gas mixer (not showny may be provided at the intersection of the (irst to third
shield gas supply lines 71 1o 33,

The selenowd valves 76 1 78 are electrically connected to the solenoid valve
control unit 79, The other end ol the line 74 1s connected to the welding torch 730 [he
sulenoid valve control unit 79 pertorms opening and closing control of the solenoid
valves 76 (0 78,

[0091]  1he line 74 functions as @ gas mixmg partion for nixing egether at least (wo
tvpes of the shiclding gas. [ s also possiale to supply only one type ol the shielding
oas.

A single-stage decompressor (not shown) is provided respectively with the first
shield gas supply Ime 71 located 1n the former stage of the solenoid valve 76, the second

shield gas supply Tine 72 located in the former stage of the solenoid valve 77, and the
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third shicld gaxs supply line 7 3 {ocated in the formier of the solenoid valve 7.
That is. the gas supply deviee having a mixing tunction 70 1y conlgured to
include a plurality of gas supply devices indluding the shivld gas supply Tine, the solenoid

valve, the tlow mieter. the needle vabve, and the cheek vabve.

‘N

[0092] By using the gas xuppiv device 70 having a mixing funcetion as deseribed above,
iL is possible to change the type of the shiclding gas to be supplied to the welding torch
75 or mix the shielding gaxs o a desired composition depending on the welding target and
welding timing.  In addition. a buffer tank may be attached to the line 74 before the
welding woreh 75,

10} The selenoid valy e control unit 79 performs opening and closing control of the
sulenoid valves 76 to 78 with a manual operation (switch) @ wiring operation for an
exinting installation, @ current sensor using o magnetic core, or the likeo o particular. in
the case of using a spht type carrent sensar or a clamp 1vpe current sensar, i s possible

to sense the presence or absence of current in a wiring for controlling another existing

._.
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valve, ora wiring for controliing i welding robot. and control the opening and closing of’
the solenoid valves 76 o 7¥ used in the deviee using the shield sas iser inaccordunee
with the presence or absence of the current {that is. the movenent of vahves or the like
controlled by the current) without requiring expert knowledee.
[0092] I the first to Hh eribodiments and FIG N, as an example. the case in which the
200 shield gus is supplied has been desceribed. However, a pilot gas may be supplied around

the clectrode constituting the welding toreles 18, 320 and 750 and the shielding gax may
he supplied w shield the welded portion frem the atmosphere at the same time.

In this case, it is necessary (@ provide a pilet gas supply source tor supplying the

pilol gas instead of the shield gas supply scurce. and a pilot gas supply ine tor Hlowing

[ R
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the pilot gas instead ol the shield gas supply Tine, Tl present invention can also be
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applied o supply ot such piledt gas. and the aboy e-mentioned eftects can he expected.
[0094]  Hereinatier, experimental examples will be deseribed. but the present invention
is not limited to the tollowing experimental examples,
[O0YS]  {lxperimental Example 1)
[I'xample T and Comparative Example 1]
Using the welding device 10 shown o FIG 1 thereinafter referred to as

"Fxample 17 and the welding device 100 shown in TTICL 17 (hereinatter referred to as
"Comparatisve Example 173 the pressure fluctuations in the shicld gas supply lines 23,
[13 when the shield gas supphicd were investigated.

The pressure Tuctuation is determined by installing a digital pressure 2auge in
the shield gas supply fine 23 between the shield gas supply source 21 and the solenoid
valve 24 qupstream side) and the shield gas supply Tine 113 between the shield gas supply
source {11 and the solenoid valve [T qupstream side). respectively, and abserving the
change in pressure.

[0096] A this time. the pressure on the outlet side (exit side of the shielding gas supply
sources 21 end THD when the (Qow ol the shirelding gas is 20 1 min was setto 0.2 MPa
aind the pressure on the outlet side (exit sidey ol the shielding gas supply sources 21 and
111 when the How of the shielding gas is 3 [ min was set to .22 MPa

The inner diameter of the shielding gas supply fines 23, 113 was @ 6 mun. The
lengtly of the shield gas supply line 23 Toca.ed between the shield gas supply source 21
and the sofenoid valve 24 and the Tength of the shickd gas supply fine 113 focated
between the shield gas supply source TH wd the solenoid valve TES was set to 3,000
mim.

The length of the shielding gax supply line 23 located between the solenoid

valve 24 and the flow regulating valve 25 way 300 mm.
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As the Tow regulating valve 25, aneedie valve (INMU 6 gmade] number)
manulactured by Pisco Corporation was used.
[0097]  Asa resull m Comparative Example 1. the pressure when (he (low ol the
shiclding gas was 20 [ min varied in the range of .04 to 0.22 MPa and the pressure

Huctuation range was 0,18 MPa.

On the other hand. in Example 1L the pressure when the tlow of the shiclding pas
wix 20 [ min varied in the range of 0.2 to .23 MPa. and the pressure fluctuation runge
was (.03 MPa.

In Comparative 'xample 1. the prossure when the flow ot the shizlding gas was
ST min varied incthe range of (0.01 to (.22 MPa. and the pressure fluctuation range was
0.21 MPa.

On the other hand. in Bxaple 1 the pressure when the tlow of the shielding gas
was 20 [ min varied in the range of 0.22 te 0.23 MPa, and the pressure Hluctuation range
was (.01 MPa.

[06098]  From the results aboyve, it was confirmed that. in Example 1. the pressure
fluctuation range can be reduced 1o about 1 21 to 16 of the pressare (Quetuation range of
Comparative Example [ without depending on the supply amount of the saielding gas .

Further. it was conlirmed that. in Example 1. the flow of the shield gas increases
sooner when the solenoid valve is opened. and the flow of the shiceld gas decreases
sooner when the solenoid valve iy closed compared with Comparative Fxample 1.

[0099]  Next, under the above conditions. luctuations in the Tow ot the shielding gas
when the solenoid valves 24 and 115 are opened were examined using a mass Tow meter
(CNISO050 imode]l number) manufactured by Azbily, The results are shown in FIGS. 9

to 12,

FIGL 9 is a graph showing the retationship belween the instantancous Tow and
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the clapsed tiine when the Now of the shielding gas is 20 1. miin and the pressure setting
an the vutlet side (outlet side) of the gas supply sauree 15 .2 MPa m Comparative
Fxample T,

FIGL 10 15 a uraph shoewing the relationship between the instantaneous low and
the elapsed dime when the flow ol the shielding gas ix 200 1. min and the pressure setting
on the vutdet side (exit side) of the gas supply source is 0.2 MPa in Example 1.

FIG. 11 1x & graph showing the relatonship between the instastancous flow and
the clapsed time when the How of the shickling gas is 5 [omin and the pressure setting on

the outlet side exit side) o the gas supply source 15 .22 MPa in Comparative Example

FIG. 12 ix a praph showing the relationship between the instantaneous low and
the elapsed time when the How ol the shielhng gas 15 5 Tomin and the pressure setting on
the outlet sicle (exit side) ot the gas supply source is .22 MPa in 1 xample 1.

The "instantancous tlow ™ shown in FIGS. 9 w0 12 refers to the thow of gas

instantaneoushy flowing when the solenoid valve s opened. Then, the 1Tow of gas
instantancously venerated when the solenoid sulve s opened s called rush Tow.
[OF00]  Asshown o FIGN, ¥ o 120 10waes confirmed that, in Comparative Example 1. g
rush flow vecurred alter the start of supply of the shielding gas in spite ot the magnitude
of the flow ol the shielding gas. Iin addition. it was conlirmed (rom the results in FIGS.
9 and 12 that the rush Mow becomes large when the {low of the shielding gas iy small.

On the other hand. 1t wis contirmed that. in Fxample . no rash flow oceurred
atter the start ot supply of the shielding gas in spite of the magnitude of the low of the
shiclding gus.

[001] |Example 2|

The pressure (uctuation in the shicld gas supply line 23, and the ~elationship
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between the mstantancous Taw and the elapsed tme when the shielding gas was supplicd
were examined under the same conditions as those described above except that only the
pressure on the outlet side (exist side) o the shielding gas supply source 21 when the
low of the shiclding gas wias 3 10 min was changed from 0.22 MPa to 0.7 MPa.

FIG. 13 shows the relationship between the insiantancous tlow and the elapsed
time when the flow otthe shielding gas is 5 T min and the pressure setting on the outlet
stde (exit sidey ol the shielding gas supply source i~ .7 MPa.

[OT02]  Lhe pressure was 8.7 10 0.71 MPa, and the pressure fluctuation runge was 0.01
MPao Marcover even when the tlow o the shielding gas was chimged from 3 T min 1o
20 1 ming the pressure was 0.7 10 0.71 MPa and the pressure Tuctuation range was 0.01
MPa.

As shown in TG T30t was confined that even when the pressure a the outlet
stde fexit sidey of the shielding gas supply source 21 was increased. there was no rush
low of the shiclding gas.

[OF03] (I xperimental Fxample 2)
| Fxarnple 3

I'he data showing the refationship between the instantancous flow and the
clapsed time was obtained under the same conditions (the flow of the shiclding gas: 20
I miin. the pressure setting at the outlet side (exist side) of the shielding gas supply
source: 0.2 MPa) as those when the data shown in FIG 10 was obtained exceept that the
length of the shielding gas supply line 23 located between the solenoid vave 24 and the
low regulating valve 23 was changed trom 300 mm to 5300 mm. The result is shown
in FIG. 14, Inthe case of FIGL 1O (when the length of the shielding gas sapply Tine 23
positioned between the solenoid valve 24 and the tlow regulating valve 25 15 300 nu).

the tinwe from when the solenoid valve 24 is opened until when the Tow of the shielding



]

2l

[ R
‘h

L

(}

'on

(

32
sas becomes stable was 2 seconds. The time from when the solenoid valve was closed
until when the residual gas disappeared was 1.9 seconds.
Note that the "residuaal gas™ means the gas remuining in the shield gas supply
line 23,

As shown in FIG) 140 in EBxample 3. the time from when the soleroid valve was
opened unti. when the flow of the shiclding gas becomes stable was 2 seconds. “The
time from when the solenoid valve was closed until when the residual gas disappeared
was (.8 seconds.

In addition. in Example 3. (the rush {low ot the shiclding gas was not contirmed.
[0104] | Example 4|

The data showing the relationship between instantancous {low and the clapsed
time wats obtained under the same conditions (the flow of the shielding gas: 5 [ min. the
pressure setiing at the outlet side texist sidey of the shielding gaxs supply souree: 0.22
MPay as those when the data shown in FIG 12 was obtained except that the length of the
shielding gus supply line 23 Located betw cen the solenowd valve 24 and the flow
reauliuting valse 23 was changed [rom 200 pon to 3300 mne The eesadtis shown in
G, 15
[OT03] o the case of FIGo 12 (twhen the length of the shielding gas supply line 23
positioned between the solenoid valve 24 und the flow regulating valve 25 55 300 mmi,
the time from when the solenotd valve 24 is opened until when the tlow o the shielding
gas becomes stable was (.85 seconds. The time {rom when the solenoid valyve was
closed until when the residual pas disappeared was 0.6 seeonds,

On the other hand. in Example. 4 as shown in FIGe 18 the time trom when the

sulenoid valve 24 is opened until when the thow ol the shiclding gas beeomes stable was

0.85 seconds. The time trom when the selenoid valve was closed until when the
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residual gas disappeared was 7 seconds.

[0106] Front these results. 1t was continnad that when the length of the shielding gas
sipply line 23 Tocated hetween the solenoid valve 4 and the Hlow regolating valve 73
becomes longer, the time from when the solenoid vabve 24 s closed until when the
amount of the residual gas becomes zero becomes longer.

In Example 4. the rush tlow of the shielding gas was not conlirmed.

[0107] [Comparative Ixample 2}

The data show ing the relationship between instantaneous low and elapsed time
was obtatned under the same conditions (the flow of the shielding gas: 20T min. the
pressure setting at the outlet side (exist sidey of the shielding gas supply source: (0.2 MPay
as those when the data shown in FIG) 10 was obtained exeept that the mass How
controller tCMSOO30 cmodel nambery munutactured by Azbil was used instead ot the
How regulating valve 25 of the welding device 10 shown in FIGo 1. The result is shown
in IFICe 16,

[OT08]  As shown m FIG. 1o it was conlinmed that when the mass 1low controlier was

used. the ew of the sluelding gas was not stabilized Tor 18 seconds Trom the start.

INDUSTRIAL APPLICABILITY
[OT09]  The present imvention is applicable e a gax supply device that supplies o
shiclding gas L a use destination. a gas supply deviee having a mixing function including

a plurality of gas supply devices. a weldig, device, and a gas supplhy method.

Fxplanation of reference numeral
[OF10] 10030, 3540, 45,50, 60 welding device

LT.5T gas supply device



13 OGAMA welding device
15 wire [eeding device

8.3 welding worch

21 shielding gas supply souree
S22 single-stage decompressor
23 shield gas supply line

24 47 solenoid valve
2548 flow regulating valve
20,49 {low meter
10 31 GlTA welding deviee
41 solenotd valve control deviee

46. 533 branch line

hE constant tlow valve

70 gas supply device having a mixing [unction
15 71 first shield gas supply line

72 secotd shicld gas supply hine

73 third shield gas supply line

76 to TR solenoid valve

B solenoid yalve control unit
20 7 line
75 weldmg toreh

76 to ¥ solenoid vahve

79 solenodd valve control unit
81 to 83 {low meter
25 N3 o R7 needle vahve
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91 to 93 cheek vyl ve
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CLAIMS

1. A gay supply device comprising:

a gas supply source into whiclt a gas s illed ata high pressare.

a single-stape decompressor which is provided at a gas outlet ot the gas supply
source and which is contigured 1o reduce pressure of a gas led out from the gas supply
souree to i predetermined pressure,

a gas supply hne having one end connected o the single-stage decompressor and
the other end conmected to a use destination of the gas.,

a solenoid valve provided in the gas supply Tine. and

a {low regufating valve provided i1 the gas supply line located between the

salenoid valve and the use destination.

2. The gas supply device according o Claim 1, wherein the gas supply device
comprises a constant tlow valve provided in the gas supply line located in @ fatter stage
of the sofenoid valve instead of the tlow rezulating vabves and a Aest branch Tine which is
branched froin the gus supply hioe focated ea lormer stage of the solenoid valve und

connected o the constant Tow valve.

KR The gas supply device according 6 Claim 1, wherein the flow reguluting vabve

15 a needie valve.

4. The gas supply device according to Claim 1 or 3, wherein the gas supply device
lurther inclades a flow meter which is provided in the gas supply line located in a latter

stage ol the tlow regutating valve and measures the Tow of the gas.
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s The gas supply device according th any one of Cluims [ to 4, wherein the gas
supply device comprises a pilot gas supply source which is conligured to supply a pilot
gas instead ol the shield gas sapply source. and a pilot gas supply line in which the pilot

gas Tfows instead of the shield gas supply tine.

6. A gas supply device having a mixing function comprising a plurality of gas

supply devices according o any one ol Claims 1 to 4. and a line which has one end

connected o cach shield gas supply Hne in the plurality of gas supply deviee and the

other end connected to the use destination, and has a funcuon of mixing (ogether a
10 plurality of :he shicld pases.

7 L he gus supply deviee having a mixing function according to Claim 6. wherein
the pas supply device having a mixing funetion further includes a solenotd valve control

unit which is electricatly connected to the solenoid valve m the plurality of gas supply

._.
'on

device and is configured o control the solenoid valve, and the solenoid valve control unit

Is i current sensor which uses a magnetic core.

K. A welding device including the gas supply device according o any one of
Claims 1o 4L the use destination is a welding torel and the gas supply device is

200 conligured to supply the shiclding gas.

9. Awelding deviee comprising:
- =
the gas supply device according te any one ol Claims 1w 4:

a GMA welding dey tee provided in the shield gas supply line located between

[ R
‘h

the solenowd valve wd the single-stage decompressor:
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a second branch line branched trom the shield gas supply line located between
the single-stage decompressor ad the GMA welding device,

anather solenoid valve provided in the second branch line:

another flow regulating valve provided in the second branch line located at the
latter stage of the other solenoid valve, and

another (7I'A welding device which is configured to control the other solenoid

vilve.

1. A gas supply method comprising:

a decompression step in which the pressure of the shield pas is reduced by using
the single-stage decompressor so that the pressure of the shielding gas led out trom the
gas supply souree filled with the shiclding gas at high pressure becomes a predetermined
pressure: and

a back pressure applying step in which when the solenoid valve is opened and
closed. whiclis provided m the gas supply line 23 ot which one end s conoected to the
single-stage decampressar and the other end is conmected (0 a use destination ol the
shielding gas, a back pressure is applied in the gas supply line positioned on the upstream
side of the low regulating valve by the 1low regulatng vabs ¢ dispoxed at the falter stage

of (he sofenoid valse.

11. The gas supply method according to Claim 1), wherein the use destination of

the shield gas 15 a welding torch and the shield gas s used.

12. The gas supply method according to Claim 10 or 11, wherein a pilot gas is

supplied instead of the shield gas.



