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ARC STARTI NG METHOD OF MULTI PLE- ELECTRODE ONE- SI DE WELDI NG EQUI PVENT
AND THE MULTI PLE- ELECTRODE ONE- SI DE VWELDI NG EQUI PMENT BACKGROUND OF
THE INVENTION 1. Field of the Invention The present invention
relates to an arc starting nethod of nultiple-electrode one-side
wel di ng equi prent used in arc welding for joining large plates in,
for exanple, a plate joining process in a ship-body bl ock
manufacturing line at a shipyard; and the nultipl e-el ectrode one-side
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nmethod. In recent years, in the shggg#%#ﬁﬁfg industry, for the
pur pose of meking nore efficient a I'ng operation, a welding

process is being automated. In particular, there is a strong demand
for automating an arc starting operation. Hitherto, arc starting

met hods dBECKSEEUND OF fTHE axaEmreon)apanese Unexani ned Pat ent
Application Publication Nos. 4-309471 and 8-52573 have been used as
arc starting Peehddsf the Invention
The present invention relates to an arc starting method
of multiple-electrode one-side welding equipment used in arc
welding for joining large plates in, for example, a plate
joining process in a ship-body block manufacturing line at a
shipyard; and the multiple-electrode one-side welding
equipment that starts arc welding by the arc starting method.
2. Description of the Related Art
In, for example, arc welding for joining large plates
at a shipyard, a one-gide arc welding using multiple
electrodes is primarily used as a high efficiency welding
method. TIn recent years, in the-shipbuilding industry, for
the purpose of making more efficient a welding operation, a
welding process is being automated. In particular, there is
a strong demand for automating an arc starting operation.
Hitherto, arc starting methods discussed in, for
example, Japanese Unexamined Patent Application Publication
Nos. 4-309471 and 8-52573 have been used as arc starting

mathods.,

Japanese Unexamined Patent Application Publication No.
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Japanese Unexam ned Patent Application Publication No. -1- 4-309471
di scusses an arc starting nethod of three-el ectrode one-side welding
equi pnent. Mre specifically, it discuses what is called a running
starting method. In the running start nmethod, arcs are generated
using a first electrode and a second el ectrode. Imedi ately after
this, a welding carriage to which the first electrode and the second
el ectrode are nounted starts to nove, so that an arc to be generated

Ui 09, 2 L IheBlac i QaLas 0RNCLAL ot Bl 90 LRR,RA0LE LRLIBC OBl 4L

material s using the and seco
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arc starting nethod of four-el'ectrode one- equi pnen

using an ajmargeeetallen auxihdfiy SRR mbhba. SPegi {hs abinhidd
di scusses a stationary starting nethod. I'n the stationary starting

met hod, watasrtusieniodn afes gererfinai Rdisingy aneiest ddledirdBasng
third electrode is caused to precedingly singly generate an arc or
bot h t he thiseg¢oeleellrotecdad ardmadiatedyecifredethts, causetimy
precedingly sinultaneously generate arcs. Imediately after this,

r emai ni ng SAEARABAES Wheckathkedingy@iecirodsr and the seowtdli ng

carri age ngrts to nove.
electrode are mounted starts to move, so that an arc o be

generated using a third electrode is generated at molten
pools formed on weld materials using the first and second
electrodes.

Japanese Unexamined Patent Application Publication No.
8-52573 discusses an arc starting method of four-electrode
one-side welding equipment using an arc generation auxiliary
material. More specifically, it discusses a stationary
starting method. In the stationary starting methed, while
using an arc generation auxiliaxry material, at least a third
electrode is caused to precedingly singly generate an arc or
bpth the third electrode and a fourth electrode are caused
to precedingly simultaneously generate arcs. Immediately
after this, remaining electrodes arxe caused to generate arecs,
and a welding carriage starts to move.

However, in the are sta;ting method discussed in
Japanese Unexamined Patent Application Publication No. 4-
309471, wheﬁ the distance between the second and third

electrodes is relatively large, the molten pools that are
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However, in the arc starting nethod discussed in Japanese Unexam ned
Pat ent Application Publication No. 4- 309471, when the distance

bet ween the second and third electrodes is relatively large, the
nolten pools that are -2- formed using the first and second

el ectrodes are partially solidified. Therefore, when a wire, serving
as the third electrode, is fed at an ordinary speed, the wire
collides with the partially solidified nolten pool prior to the

ti . h | di i to whi t h
g A Ot dindd sdh cAREELOL Sy e%cl%ﬁéeri%s&%hé!eggira%gﬁ% ©
whi ch the qy1G H3ARet bengepesal edasi no Jihe t E&e&a@iﬁbeayeﬁgthir I'n
addi ti on, SsinCce an arc gener ati on auxi |1 ary materil a 1S NO usecfi even

at the firgllecti@ddescordralest r oblesraidarialepaecll, TBhbOwPE LS £ A LS-
Further, wires that are fed as the first and second el ectrodes

col l'i de wiwtithwvelhe pareiadlg, s6BLGified hdlwehdpB81CaFEbATE: tEhst Op
noving. As a result, the arcs cannot be generated even using the
first and gsoconadicoheofr tbesarst i | Thdnefidrer,, theewedliihgi carofagdeao

W res causes, for exanple, the wires, that is, the welding carriage
to whi ch tidch &ber Sdestare hbindedleetyrdes fans mpntad stopsulmbying,

| arge load is gpplied to the wel ding equi pnent. Therefore, the method
di scussed 3% 21ZF5He5eCTnthaFh rlehe R FANRSS5 PeaorBATPRSH i ¢SknDEhw.

4-309471 E%ird electrode,

In addition, since an arc generation auxiliary material
is not used even at the first and second electrodes, it
takes time to generate arcs. Further, wires that are fed as
the first and second electrodes collide with weld materials,
cauging the welding carriage to stop moving. As a result,
the arcs cannot be generated even using the first and second
electrodes. Still further, the collision of the wires
causes, for example, the wires, that is, the welding
carriage to which the electrodes are mounted to be lifted up.
As a result, a large load is applied to the welding
equipment. Therefore, the method discussed in Japanese
Unexamined Patent Application Publication No. 4-309471 is
not a satisfactory method as an automated are starting
method.

In the arc starting method discussed in Japanese
Unexamined Patent Application Publication No. 8-52573, arc

generation auxiliary materials are used. However, the
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not a satisfactory nmethod as an automated arc starting nethod.

In the arc starting nethod di scussed in Japanese Unexani.ned Patent
Application Publication No. 9-52573, arc generation auxiliary
materials are used. However, the - 3-

auxiliary materials are set at the third electrode and the
following electrodes (serving as trailed electrodes), but an
auxiliary material is not set at the first electrode,
gserving as a leading electrode. Therefore, the time it
takes to generate an arc using the first electrode (serving
as a leading electrode) cannot be reduced. Consecquently,
the ceollision of the wire (serxving as the first electrode)
with a weld material cannot he prevented, as a result of
which the arc cannot be generated ugsing the first electrode.
In an actual welding operation, an arc generation
auxiliary material needs to be set not only at the third
electrode but also at a fourth electxode. Therefore, a
larxger amount of arc gemeration auxiliary material is used,
which is uneconomical, and work efficiency is also reduced.
Further, in order to eliminate any portion that is not
welded at a welding starting portion, a tab plate is
provided on an extension line of a welding line. Since,
when the welding is started, arcs are generated using all of
the electrodes, the tab plate becomes long, which is not
economical.. Consequently, the method discussed in Japanese
Unexamined Patent Application Publication No. 8-52573 is not

a satisfactory methed as an automated arc starting method.

SUMMARY OF THE INVENTION

Accordingly, the present invention is conceived in

#
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overcoming such problems, and has as its object the
provision of an arc starting method of multiple-electrode
one-side welding equipment and the provision of the
muitiple-electrode one-side welding equipment. The method
and equipment allow an arc starting operation to be
automated to reliably generate arcs using respective
electrodes, are economical because the amount of arc
generation auxiliary material used is reduced, and provide
excellent work efficiency.

According to an aspect of the present invention, there
is provided an arc starting method of multiple-electrode
one-side welding equipment for performing arc welding on
weld materials using two or more electrodes mounted to a .
welding carriage, the electrodes being wires that are fed.
The method includes a first process of setting an arc
generation auxiliary material at a first electrode serving
as a leading electrode among the twe or more electrodes; a
second process of causing the first electrode to generate an
arc at the weld mdaterials and causing the welding carriage
to move immediately therecafter; and a third process of
controlling wire feeding in three stages including a first
stage, a second stage, and a third stage. In the first
stage, a second electrode serving as a trailed electrode of
the first electrode among the two oxr more electrodes is

caused to generate an arc at a partially solidified molten
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auxiliary materials are set at the third el ectrode and the foll ow ng
el ectrodes (serving as trailed electrodes), but an auxiliary materi al
is not set at the first electrode, serving as a | eadi ng el ectrode.
Therefore, the tine it takes to generate an arc using the first

el ectrode (serving as a |l eading el ectrode) cannot be reduced.
Consequently, the collision of the wire (serving as the first
electrode) with a weld material cannot be prevented, as a result of
whi ch t he e ' he f.irst.el ectrode I n
an act ual %cf%‘dictﬂc%%otge?g‘t ?gg,&g%gg?‘%éég%%e#saﬁ%ﬁl gaEi Fl %éﬁgn‘a}%ﬁﬁ?d‘a'
needs 10 g oGl ALK Ank hes LML b Blah] Iade fUheal s0sah 4 fourth
el ectrode. Therefore, a [arger anount of arc generation auXilTary
material igdisbunipekdi §hHEe£Q_nP:5Gé;ﬁ|thﬁfﬁ‘inv‘%&biﬁgﬁkcbﬁé'&d BSESSO
reduced. Further, in order to elimnate any portion that I s not

wel ded at thevelrd g FeaerhbedpaitiDcha Widde RedtengSall eNé deskay an
extension line of a welding line. Since, when the welding is started,
arcs are gdeatadg gemrg ahtoofontrmete|wiotlr ades patrhealap pdbhidi fiesbnes
| ong, which is not econom cal. Consequently, the nethod discussed in
Japanese Udten peelpat éat thppseeend Graeml ithet fendiidy f 52T 3wirxe not
a satisfactory nethod as an automated arc starting method. SUMVARY OF
THE | NVENFSSY1RGc 8EdCREI FeCPRe pleserrds mﬁemtp@ﬁegsfé@mc@nmarwlm-
overcom n UChtﬁf obl.ems, and has at(s:‘}i ts %gjrqgci the%gr ovi si on, of an
arc startingarethsd Yof SnifFYbre-2F &ots FREDNe SLPEETRER af PR R b fhrent

caui pront <oy Ke Ut iRy SRR IS, Y5E S on

to be aut it gadat 94" S‘Eh@?%ﬂe@?nefﬁtlﬂh@rﬁﬁfds is@ﬁg&?sgfﬁéi’ VEhe are is

el ectrodes, are econdom cal because the anmount of arc generation

auxi | i ary geplegtitall, UgRd Weré eskie@ithy Al N \Ye@8nAXEELELREIIOIK fed

ef ficiency. According to an aspect of the present invention,
there i s mtorhdedrdinary speed ithpuetdmeofinmuctopianet egitlode

one-si de wel di ng equi prent for performng arc wel ding on weld

mat eri al s vagiiagiowoior anvettadectalove ohmhet wdreosarwihgiag e ri age,
the el ectrodes being wires that are fed. The Method includes a first
process ofFe§ORF R4SERTARR- generation auxiliary material at a first

el ectrode servigg as a | eading el ectrode anong the two or nore

el ectrodes; a SBTOMF pPFRigsODHMEERRE gyt RE FIFR (LAt dlixife q¥omore
t | d terial d i th | di
Ot age BF B58.1akRRotls 'R AL, Bl el 4 Pek (T fdt & e
e . i t e udi 4 |
cecond st ByoYess SECHAEIAG 4 M AR e Uiy FEEHAS °
el ectrode egektirBaeasrarsl Bhv Atk el Oketenk £t t£AELd4 0de anmong

the two or nore electrodes is caused to generate an arc at a

parti al | yelectdbieedofivth€nsedond electrode among the three or more
electrodes to generate arcs at partially solidified molten
pocls formed on the weld materials using respective
preceding electrodes of the third electrode and the
following electrode or the feollowing electrodes, and

controlling feeding of the wires serving as the third

electrode and the following electrode or the following
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pool formed on the weld materials using the first el ectrode, and the
wire serving as the second electrode is fled at a sl ow-down speed that
Is |lower than an ordinary speed before the arc is generated until the
wire serving as the second el ectrode cones into contact with the
partially solidified nolten pool. In the second stage, the feeding of
the wire serving as the second electrode is stopped fromimedi ately
after the wire serving as the second el ectrode cones into contact

with the p rt|aI soli nol t en ooI he arc i ,
Genor at ed SiarPindesn g the aEBr o8 e dh dng allSy shar sPERe Eheriind
serving Eﬁ%é%ﬁ% econd electrode is fed at the ordinary speed that
varies inaccordance with a variation in a voltage val ue of the mﬁre

serving as thep t .
such that thr eeég??&ﬁ% @‘? Elﬁéj e C’evéat rdoglgglgrég éggééalg&ﬁed’nﬁéaﬂybo%ur er
i nclude a fxddd: RROWRS8h0hN CAHS | éhad-dillidd a%h‘i%hwemélﬂéfﬁél aﬂ.s set

follow ng el ectrode or follow ng el ectrodes serving as tra

el ect r odesatoftich€ivreeoatiect e6dis otle pummguidir t hhé&eﬂbr@prﬁneil%lt rodes
to generate arcs at partially solidified nolten pools forned on the
wel d mat erdesdcdupirngessspitt igep@seideld Ny eledticeodhs timé heedulniret

el ectrode and the followi ng el ectrode or the foll ow ng el ectrodes,

and contr 39 igeperassi hheotrehesing dehss diiviatg edectirede hi aud ef@ct r ode

and the follow ng electrode or the follown el ectrodes in the
three st ad®EVieR Gathgsing ??r%ﬁetﬁﬁﬁ%nﬁﬂué§h§§sf3d as the first

electrode, with the weld materxials. In addition, in the
second process, since the arc generation auxiliary material
is cnly set at the first electrode, the amount of auxiliary
material used is reduced and work efficiency is increased.
Since, when welding is started, the arxrc is generated only
using the first electrode serving as a leading electrode, a
tab plate provided at a welding starting portion can be
shortened. 1In the third process and the fourth process, the
wire feeding speeds of the second electrode and the
following electrode or electrodes are controlled in three
stages, that is, each wire feeding is controlled by the
first stage in which the wire is fed at the slow-speed that
is lower than the ordinary speed until the arc is geherated
and by the second stage in which each feeding is stopped
when the wire comes into contact with the partially
solidified molten pool. Therefore, it is possible to

prevent the wires from colliding with the partially
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According to the above-described procedure, the first process in
which an arc generation auxiliary material is set at the first
el ectrode is perforned. Therefore, in the second process, it is
possible to reduce the tine required to generate the arc using the
first electrode, and to prevent collision of the wire, which is fed
as the first electrode, with the weld materials. In addition, in the
second process, since the arc generation auxiliary material is only

set at the first .elect ﬁode, the amount of auxiliary material used is
reduced arﬁ?l\ﬂxﬁﬁkﬁ'@'ﬁf MELERR yPPRLS nerRaEueStiye, thRAcATTRI ¥ Hg i s

2sa ohaiReEet sHEA°RE B daReitid drli e 180 BrdFon Koot ng

ti b I i fal .
P bceas, the whEOBFAERFo dhdrifes Bsplcl’ 8808Re kddify (Hdrbion.
fol | owi Ng t8le@e! RABYBY: BLECHIDIRS A ARl bad-ERak hherasiages,

that is, each wire feeding is controlled by the first stage 1n which
the wire isgnfipthetit Ebe seofofnaef ddvitvdldingwen wBaa wde=Oidifar yrhe
speed until the arc is generated and by the second stage in which
each feediweddisgseqpppuembeind¢heiod re damred itgt of cebkactoded h drhe
partially solidified nolten pool. Therefore, it is possible to
prevent tlfedegtredef pewerosuprinEedtien dagasupnl igs -Fower sod iwdid i ed
mol t en pool s. Consequent|y, the arcs are generated even at the
partial | y SS6CEIPAREd AoViEn Rpfing sectigh.ghatnfeeds anbremrsenpas

of the present _inyentio there js, provided nultip]e-electrode
one- ot do 51 APRgSLEREERBAE roetil RATGIReE B BREGE oFidhe d

mat eri al s. i equi pment | ncl.udes Lurall f el ectrodes;
an el ect rc?&-égggﬁrggsggﬁl y se%?clﬂonc %al’t%‘g;%uf)n%ﬁgg %%av\%%/ ol terhog&mg q:%e
el ectrodege1@ig' Bat-£e850 % BGH 1Ly kel | the .
el ect rodes;e QI%I d'iang c%rri age tag \/E\H&(:itﬁlg{ ggﬂgl ggt _?%%Z‘gé%(%g&n%usrn a!el%_;'
carriage @pdl BJceBeps1ier IMviidde WR1GERG £aWELa88nEl Y NSrGhaid itighd
line of the weld materials; and a controller 1ncluding a wel ding
power suppkgtpeoncelatngoseedlonidgioveonisngblitietpores SuppidcRib,0
the el ectrodes, a wire feeding processing section that controls

f eedi ng spewdreofeefitng prssesmidicn seartdioagehadveopnutohs obssSing
section that controls novenent of the welding carriage. The wire

f eedi ng pPBEESE| A SBetVHEHe Bt M AT 1agAt MOVENANE PERCIHgES

i ncluding a fi.rstsﬁt age, econd stage, and a third stage., In the

first stagESCtRB Fhfb ?%ﬁ? PDEIER T § s ERE| BR1GHE SRR IRGR- orfdieof
e orhec! 4308 et hohond 0ot (OG0 Qe Ruk "B SEAEAES SO,
wel d matechabs Ygh Qstmcim%£% g@g%ts%fe stetggge' &CL&QQ&&’S%,S%H}%@% e

the wire serving as the next frodes in re

| eadi ng ogRigh Lbgge! ecik ades dig-dte fadeadt the w8ze £Sd@MigOWN speed
that is |ower than an ordinary speed béfore the arc iIs géenerated
until thepwbeessenyi sgetbon heud 208:@f chBeof! €Bé I OLESHEH®S iirNt O
contact with the partially solidified nolten pool. In the second

st age, theehaciohetrdi aglgadices siney cfechieorleatsedes heo feetirareofant he
W re serving as the next one of the electrodes to be stopped from

i medi at eR¥Capter PAEtRIY saliididisd medtaaxpoohef ofmedcore| et redds
cones into contact with the partjally solidified nolten pool to when
the 'arc i Y2geheRAF SES11G e 9% Cage ofafher el aetypdes s apher at ed,

the wire feeding_processing section causes the wire serving as_the
next one SRUERE BRe YT EUCE oMo HFofhe RERE ORI Phr 5H8 fkF Fapees in

Serving RECTREMAEIES e CrdiE Phiey B BuR ¥IebE00aEISE 2 40PN LS
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According to this structure, the welding equi prment includes a
controller including a welding power supply processing section that
controls the power supplied to the electrodes, a wire feeding
processi ng section that controls the feeding speeds of the wires
serving as the el ectrodes, and a carriage novenent processing section
that controls the novenent of the welding carriage. In addition, the
w re feeding processing section controls the feeding of the wres
serving as % ext el ectrodes.in_relation to the | eadi ng one of the

el ect r odes® awny spagd & n&seF@H?FdH%ﬁ%uﬂPt9ﬁ939ﬂerﬁPﬁ@deb§€?¥%de
| t th { T t

Peduce t neenand i EhetsRRE unPih "BRE (AT oot BF° BbBuSexd one

i ncrease WoE koyef G esa@gmkgagﬁggeggnéégé'ﬁiéﬂ1é§ Q%t%%@th

serving as the electrodes arcs are generate ven a

partially §9]idifi&d dillen 889' S.In the WML s}%@r i RgeRiped of
n he

mul tipl e-el ectrode one- S|de wel di ng equi pnment a

mul tipl e- ek @sdimf@reRessidg wekding eauddiaite el HgNert 8nth@ire
present invention allow an arc starting operation to be automated to

reliably gemeriie ar cheusiong bhe ofstieetslMeniiridy @dede 8t6pped from
econom cal because the anount of arc generation auxiliary nmaterial
used is reburdiiately pifserdshexwite emervingork wief nexencpe &Rl ke
DESCRI PTI ON OF THE DRAW NGS Fig. 1is a flowhart of the steps
of an arc SeFTHINFICONEE SRTCRUFPRBRGL ofideh rtde m&gﬂ&s mluﬁn@md

eqU|pnentI%§Eordh§%tc)thgﬁg{ ent invention;

chart of t 4 +Pn b8 %¥ct+ﬁ35ﬁﬂ§qﬁ9%§-elé@tFBIetBHEdS|de

wel di ng quxﬂﬂgntf%%%prgéngrtOléhgéﬁgégggg %§Q£Ee feeding
processing section causes the wire serving as the next one
of the electrodes to be fed at the ordinary speed that
varies in accordance with a variation in a voltage value of
the wire serving as the next one of the electrodes.

According to this structure, the welding equipment

includes a controller including a welding power supply
processing section that controls the power supplied to the
electrodes, a wire feeding processing section that controls
the feeding speeds of the wires serving as the electrodes,
and a carriage movement processing section that controls the
movement. of the welding carriage. 1In addition, the wire
feeding processing section controls the feeding of the wires
serving as the next electrodes in relatlon to the leading
one of the electrodes (that is, the second electrode and the

following electrode or electrodes) in three stages.

#
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Fig. 3 is a perspective view of the structure of the
mul ti pl e-el ectrode one-side wel di ng equi pmrent according to the
present invention; and Fig. 4 is a block diagramof a controller in
the - 10 - nultiple-electrode one-side welding equi prent accordi ng
to the present invention. 'DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
An arc starting nmethod of nultiple-el ectrode one-side wel ding
equi pnent and the nultiple-el ectrode one-side wel ding equi pnent that
starts arc_ wel ing b¥Fthe arc starting nmethod according to the

Wi

present i APEREEBH 1o RRETAYSe FWFERYFET BR@ nIBCYRS tHe &fi%wi ngs.
First, |_Ltiple:-el ect . -si de ,wel di i t 1 will b
A S B A T

f . Ei . in.Fi.g. 3, |£inl e t1od
one-s: o ScfiFtdneti, and kbR Khibudioh: of [ndhiadh ATy 20°

equi prent thelePerf P6dBs Al S0 Walal RFcRf 298! HeABLEF &R Sval Ui NGhe?

plurality of electrodes 2 (that is, a fir5t electrode 2a, a second

el ectrodepa#tianlyaséhidikFelEeidiede 2epigounted to a wel ding carriage
4, with tﬁe el ectrodes 2 being wires that are fed. During the

wel di ng, a cormheoldmr startdinromathadr bAgenolp g aleatTodet @navEeds he
wel ding carriage 4 along a welding line (that is, a groove line) V of
the wel d watéingl squipment a#ng thgamudtipiehedetierods rometdiideon, the
controller 9 controls wire feeding sections 3 to control feeding
speeds of WERELiDEr eFuiRpenthFasendiddetecthgdesesent invention allow

an arc starting operation to be automated to reliably
genarate arcs using the respective electrodes, are '
economical because the amount of arc generation auxiliary
material used is reduced, and provide excellent in work

efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a flowchart of the steps of an arc starting
method of multiple-electrode one-side welding equipmept
according to the present invention;

Fig. 2 is a time chart of the arc starting method of
the multiple-elactrode one-side welding equipment according
to the present invention;

Fig. 3 is a perspective view of the structure of the
multiple-electrode one-side welding equipment according to
the present invention; and

Fig. 4 is a block diagram of a controller in the

- 10 -
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The wel ding equipnent 1 is, in particular, nultiple- electrode
one-si de subnerged arc wel di ng equi pnent. The nultipl e-el ectrode
one-si de subnerged arc wel di ng equi pnent perforns arc welding froma
front side of the welding line V using flux supplied fromfl ux
supplying sections 7 and the plurality of electrodes (wires) 2 at the
sanme time by pressing a backing flux (scattered froma back side of
the welding line V of the meld materials Wthat abut against each

ot her onto, _fqr_exanpl e, copper, plate (not shown)) towards the back
si de of tﬁ@%?&ﬁn@lﬁi!w# RRer Vigd GABFh AP SRFERE ReRPTEHIg to
hose. he wel din nent 1 includes the plurality of
electrode§hf PEF@EPFO%%”%%%Q?“SUppIy sections 10, the wire feeding

sections 3, the welding carriage 4, the carriage noving neans 5, and
the controller 9. Each structural conponent of the welding equi pnent

1 will hepgupde T?Smd§§ E?hé ﬁggle the case in which
t he nunber of e ectro egﬁ?@ the melg ng eqU|pnent 1 is three.

El ectrodes An1gﬁb‘ﬂﬁ%ﬂﬁﬂ%@e%e%hé&eoﬁnﬂﬂiéibiéléiEEﬂM3d$ aaeca&aéage
4 and extend downward in series towards the weld materials W

nmovi ng t hereddidynggeipiiemgeartl dHie rflecbledasedt FOIE @imdehe
welding line V of the weld materials Wthat abut against each ot her.

The el ect weddsng ageipwens tiat steertkedrtr valdhegviby etHee ettong
sections 3 (described later). By supplying power to the wires from
the el ect ﬁéé@tbm/emefémﬁblaccormng tosgsei pHSSent Envential sdr e i s
gener ated between the weld materials Wand the electrodes 2, to weld
the wel d ARESEIRRS VW%WOEEF%FR?Q&HW% fgel FReVIRIRbre specifically, the

el ectrodes 2 1 gl yde Lhe FLst elLeel 098,23, LIS, SR cgleghigde, 20

will be described with reference to Figs. 3 and 4, and, if
necessary, with reference to Fig. 2.

As shown in Fig. 3, the multiple-electrode one-side
welding equipment {(may hereunder alsc be called "welding
equipment") 1 performs arc welding of weld materials W using
a plurality of electrodes 2 (that is, a first electrede 2a,
a second electrode 2b, and a third electrode 2¢) mounted to
a welding carriage 4, with the electrodes 2 being wires that
are fed. During the welding, a controller 9 controls
carriage moving means 5 to move the welding carriage 4 along
a welding line (that is, a groove line) V of the weld
materials W that abut against each other. In addition, the
contreoller 9 controls wire feeding sections 3 to control
feeding speeds of the wires serving as the electrodes 2.

The welding ecquipment 1 is, in particular, multiple-

- 11 -~
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El ect rode Power Supply Sections The el ectrode power supply
sections 10 supply power to the wires serving as the electrodes. In
the wel di ng equi pnent- 1, the el ectrode power supply sections 10 are
provi ded in correspondence with the plurality of the el ectrodes 2.
More specifically, the el ectrode power supply sections 10 include an
el ectrode power supply section 10a (for the first el ectrode) that
supplies power to the first el ectrode 2a, an el ectrode power supply
section 10b (for the second el ectrode) that supplies power to the
second el édcdgedghongnaidn lmandnde aycwieldips| gIstemenh. 108 f or
the third el ectrode) that supplies power to the third_ el ectrode 2c.
Wre Feedi™dt38Lers §ctr°dE1<Ff§ew1rd@ FRergede8EF oVMel ding SEIIRMaRTy es

P 19 2%t RbCELL 00 P S YELALNG, SIULITRL e e

o LRI RATBEELE SR B S LESHLIBLG0E ) O S

feeds theptpe1384VbR0eBSctAies 1Grires) 2 at the same time by
Pressing a backing flux (scattered from a back side of the
welding line V of the weld materials W that abut against
each other onto, for example, a copper plate (not shown))
towards the back side of the welding line V by a push-up
mechanism such as an air hose.

The welding equipment 1 includes the plurality of
electrodes 2, electrode power supply sections 10, the wire
feeding sections 3, the welding carriage 4, the carriage
moving means 5, and the controller 9. Each structural
component of the welding equipment 1 will hereunder be
described taking as an example the case in which the number
of electrodes 2 of the welding equipment 1 is three.

Electrodes

The electrodes 2 are mounted to the welding carriage 4
and extend downward in series towards the weld materials W.
By moving the welding carriage 4, the electrodes 2 move
along the welding line V of the weld materials W that abut
against each other, The electrodes 2 are wires that are fed
from the wire feeding sections 3 (described later). By

supplying power to the wires from the electrode power supply

- 12 -
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first electrode 2a, a wire feeding section 3b (for the second
el ectrode) that feeds the wire serving as the second el ectrode 2b,
and a wire feeding section 3c (for the third el ectrode) that feeds
the wire serving as the third electrode 2c. Wl ding Carriage The
wel ding carriage 4 has the el ectrodes 2 nounted thereto, and noves
along the welding line V. The welding carriage 4 includes a
supporting base 4a that supports the electrodes 2, a front supporting

arm 4b and a hack . supporting arm 4c that extend_downward fromthe
suppor t i n§eF5<ENF104 eﬁﬁﬁléiﬁ Iﬁ@nﬁérgﬁﬁeﬁﬁF?édhﬁ%HQ%Plﬁhﬁd@?ﬁ&

e ot sBUBEERLA, AR, G e tack SRR S i AT
L e g L 15,0
wel di ng ”EieEEréHQQO§tfﬁEfﬁdéfﬁhéxfﬂﬁsiugﬁeﬁﬁkaﬁeaﬁ£14Ehe(§EH .
Movi ng Means The carriage novi ng neans noves al ong a nnvenent ra|L
electrode 2b, and the third electrode 2¢,
Electrode Power Supﬁly Sections
The electrode power supply sections 10 supply power to
the wires serving as the electrodes. In the welding
equipment 1, the electrode power supply sections 10 are
provided in correspondence with the plurality of the
electrodes 2, More specifically, the electrode power supply
sections 10 include an electrode power supply section 1l0a
(for the first electrode) that supplies power to the first
electrode 2a, an electrode power supply section 10b (for the
second electrode) that supplies power to the second
electrode 2b, and an electrode power supply section 1l0c (for
the third electrode) that supplies power to the third
electrode 2ec.
Wire Feeding Sections
The wire feeding sections 3 feed the wires serving as
the electrodes 2, In the welding equipment 1, the wire
feeding sections 3 are provided in correspondence with the
plurality of electrodes 2. More specifically, the wire
feeding sections 3 include a wire feeding section 3a (for

the first electrode) that feeds the wire serving as the

- 13 =
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11 (installed along a longitudinal direction of the welding line V)
in an installation direction XL while the welding carriage 4 is
suspended fromthe carriage noving neans 5, so that the welding
carriage 5 noves along the welding line V. The carriage novi ng neans
5 includes a suspension nenber 5a that is suspended so as to be
novable in a transverse , direction YL orthogonal to the installation
direction XL of the novenent rail 11, a notor 5b that drives the
suspensi on nmenber Sa so as to nove in the installation direction XL
of the novighesh al@dtrede 3ad a pbee tfepdide escodose 3bs iEhr ashan
encoder, that detects a driving anount of the notor Sb. The drivin
amount of I9REbEHECEFCge! cEhel Bsedndhp Wi segwingt af Heejsecon

transmitted tQ a stqQrage sectipn 9A and is stored as_position .
coor di nat eeglecfft% g% Fflad@swﬁr‘? - $FE-Ih ASATELR JR (ﬁFgﬁc’E‘i‘%nt%r.d

Control |l er The troller_9 controls t.he po S |Led to the
el ect rodese:L'Z"‘,cttr}('?é1 ep egglgggfgﬁgadgh%fwﬁﬁee %ﬁ?&é‘gsgﬁ\\l/\?ha g}gg‘)?‘%e

el ectrodes 1.3kt Be moverment of the welding carriage 4. The
controller 9 iIncludes the storage section 9A, a wel ding power supply
processi ng secwggaigg,cgryiiééfeeding processi ng section 9C, and a
carriage novenent processing section 9D. The storage section 9A

stores vol t ageThal wesdbhigtderlLed rotaspener eSHePtyASLCt inistEl nore
specifically, for exanple, initial voltage values that are supplied
to the el edherstes 2ndhanvehealvngli tige emiidimgntlibei V. st At edel &y
generation voltage val ues used in determning arc generation, and

Wi re cont &&FHIGEade 1naludes us cPIPXIEING Kasiendacbhahcsupporte e es

with parti@ !% s%!idified nolten pools. The - 15 -
electrodes 2, a front supporting arm 4b and a back

supporting arm 4c¢ that extend downward from the supporting
base 4a, and a bridging member 4d horizontally bridging the
front supporting arm 4b and the back supporting arm 4c. At
the welding carriage 4, the flux supplying sections 7 that
scatter and supply flux to the welding line are supported by
the supporting base 4a. A flux collector 8 that collects
any residual flux after the welding may be supported at the
back gsupporting arm 4c.

Carriage Moving Means

The carriage moving means 5 moves along a movement rail
11 (installed along a longitudinal direction of the welding
line V} in an installation direction XL while the welding
carriage 4 is suspended from the carriage moving means 5, so
that the welding carxriage 5 moves along the welding line V.

The carriage moving means 5 includes a suspension member Sa

- 14 -
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storage section 9A also stores the wire feeding speeds of the wire
feeding sections 3, nore specifically, for exanple, an ordinary speed
after arc generation (that is, during welding) and a sl ow down speed
before the arc generation that is lower than the ordinary speed. The
storage section ak further stores, for exanple, the novenent speed of
the wel ding carriage 4. The storage section 9A still further stores,
for exanple, electrode position coordinates and nolten pool position
coordi nates. The nolten pool position coordinates correspond to, for
exanpl e, tHRY|if FEPPELAeER anet|pemasiakdie dde 2afdanhEesseond

electrode(?nd t he distancg bethen the first electrode and the third
el ect r ode.%L¥eCtIfte T PEFEAPIORRL bR VofF UEP L@ tdrR gdRerRiPh XL of

| t I d th ' t act t ' J
oput o (S dielisaogattoftond BRton P (e AArad Foot AERERTH I
“sEBtTon oA" MARrY (PASTL _ |
Coeti on baNE RS a7 £ hale o HIE e BnERT RO aRERECER 0, ot

ordinary sigechciathehie rak oW 80V s peesh e ftdie a@t%%%gil[ chL@éﬂ% Yan

input to the storage section 9A, and Tare transmtte wre

f eedi ng pragestng theet bee8fs Ludiheing thRUBY FERheSRHEEEr Ofh ! herha
wel ding carriage 4, the el ectrode position coordi nates of the

el ect r odesirZ viand ambanmobfenhpoabt@osil idetceaeddibyatde’ pasetion

previously input to the storage section 9A, and are transmtted to

t he wel di Mefsewer Seppkytpensnstiod sed ishrreBeasdcthoncaryiayd is

rovement stored as position coordinates of the electrodes 2 in the
installation direction XL,

Controller

The controller 9 controls the power supplied to the
electrodes 2, the feeding speeds of the wires serving as the
electrodes 2, and the movement of the welding carriage 4.
The controller 9 includes the storage section 9A, a welding
power supply processing section 9B, a wire feeding
processing section 9C, and a carriage movement processing
section 9D.

The storage section 9A stores voltage values of the
electrode power supply sections 10, more specifically, for
example, initial wvoltage values that are supplied to the
electrodes 2 when the welding equipment 1 is started, aré
generation voltage values used in determining arc generation,

and wire contact voltage values used in determining contact

of the wires with partially solidified molten pocls. The

- 18 -
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- 16 - processing section 90. The el ectrode position coordi nates of
the electrodes 2 are rewitten on the basis of. the driving anmount of
the notor 5b that is detected by the position detector Sc and that is
transmtted fromthe carriage noving neans 5. The wel di ng power
supply processing section 9B controls the power supplied to the
el ectrodes 2, that is, an on-off state of each el ectrode power supply
section 10 (see Fig. 2). Mre specifically, on the basis of the

el ectrode position coordinates and the nolten poal position
coor di nat e3*¢¥ffs RGP POt Fe SEOFRF R MiXh Isadipgesperds ngt

ower suppl rocessi section 9B transmits the.initial voltage
Dl s L1 o i) TR En S SEOPRR c* & JRET DrPREEALI e Vel SEFT SHE MR er

I ' 10, t hat | ectrod ) I ti 10
e s trgh e GrP el aebSroeEn SR VSRS Ne” cheEthade
s roman SFF & | _
B act 1 ode ot ERond Y & Ro%e are TR (Rt eatof Endourar ia

equi prent dhat A liche\RAAN! BRY B£&IZONP sidi €| atler QE8rRGUCECSLDPA Y
section 10a for the first electrode 2a is turned on. Wen'the

el ectrode grosfurmiercetodicsat E6robxime) & £Sfiec ndteneatoBgedddos hthé

el ectrodes 2b and 20 (serving as trailed electrodes) reach the nolten
pool posi tweiliggprodirmdags ¢f. nThe estgouds Jeormech ¥ sgilksfecthae
preceding electrodes, that is, the first electrode 2a and the second
el ect r ode SPre%s e evemple, electrode position coordinates and

molten pool position coordinates. The molten pocol position
cooxrdinates correspond to, for example, the distance between
the first electrode and the second electrode and the
distance between the first electrode and the third electrode.
The initial voltage values, the arc generation voltage
values, and the wire contact voltage values are previously
input to the storage section 93, and are transmitted to the
welding power supply processing section 9B, the wire feeding
processing section 9C, and the carriage movement processing
section 929D. The ordinary speed and the slow-down speed of
the wires are previously input to the storage section 8a,
and are transmitted to the wire feeding processing section
9C. Further, the movement speed of the welding carriage 4,
the electrode position coordinates of the electrodes 2, and
the molten pool position coordinates are previcusly input to
the storage secticn 9A, and are transmitted to the welding

power supply processing section 9B and the carriage movement

- 16 -
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" the el ectrode power supply sections 10b and 10c for the second

el ectrode and the following electrode are switched fromthe off state
to the on state. The wel di ng power supply processing section 9B
transmts el ectrode voltage values at the electrodes 2 after starting
the wel ding equipnent 1 to the wire feeding processing section 9C.
The wire feeding processing section 9C controls the feeding speeds of
the wires serving as the electrodes 2, that is, the feeding speeds of
the wire feeding sections 3, to generate an arc using a next

el ect r ode B¥OLHHRT A9GFion PBI-f | €8¢ nel e R IPaditied SactAdnaRee
mat eri al s usi a | eadi el ectrode. Mdrre specifically, an arc is
gener at ed %giéﬁ%t?ﬁf%ﬁ£§¥%§ &l BXEr DRETILCER QhHeamEsdisl PLsEPRRAIfi ed

nol t en poq& fornmed on %pe d materials_usin fir t rode

2o, and arisr ST gBhe pLath: BteReS rhist o dtsas =S o Effe
e By Bedfidd SEeaminsRogal RIS USLIG LT AR 00dno LRS! | O 20

(see Pig. in controlTing i ng Speeds”in the

wire feedi fhPlLesdiGgSGehhaNs9C, a determination is made by
conparing the electrode ™voltage values transmtted fromthe wel ding

power supply prbeesslagngeséwedr SBplh@rdtecssahgy8bbagen Vel Uasntidl
W re contact voltage value, and the arc generation voltage val ues

transmit t ethd mowarheuwpliagdetsethe oalddeyidds eqcithat-hes, whrenfeefli ng
speeds transmtted fromthe storage section 9A are selected, and the
Sel ect ed -stu@-e ofjigacl eddicrgodpepdwedr suppivisaectbeh t10 t feeenifig. 2).
feeding ' sections 3, so that the feeding speeds of the wire feeding

sections 31%%% RHAITICRddY. TRE Wie 3eksiiofy o cdestAgdsepPFéR.OT

transmts ééggé¥%£@é§eaL%?ghggmgfgééqggﬁfggggition coordinates
transmitted from the storage section %A, the welding power
supply processing section 9B transmits the initial voltage
values transmitted from the storage section BA to the
electrode power supply sections 10, so that the electrode
power supply sections 10 are switched from an off state to
an on state. When the electrode position coordinates of the
first electrode 2a serving as a leading electrode correspond
to those at a starting time of the welding ecquipment 1, that
is, when they are zero, the electrode power supply section
10a for the first electrode 2a is turned on. When the
electrode position coordinates of the respective second and
third electrodes 2b and 2¢ (serving as trailed electrodes)
reach the molten pool position coordinates of molten pools

formed using respective preceding electrodes, that is, the

first electrode 2a and the second electrode 2b, respectively,

- 17 -
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sl ow- down speed when the el ectrode voltage values are equal to the
Initial voltage values, a feed stop conmand when the el ectrode
vol tage values are equal to the wire contact voltage val ues, and the
ordi nary speed when the el ectrode voltage values are equal to the arc
generation voltage val ues. Here, although the sl ow down speed depends
upon, for exanple, the thicknesses of the weld materials W it is
1/10 to 1/2 of the ordinary speed. The ordinary speed is the speed
used when the weld materials Ware being wel ded. Al though the
ordi nary {¥edlGESEREE BPYRT FERPK e Oehd ObhRERN&8SeE0B the wel d
material s it.15.0,5to 3 1 n._.The ardinary speed varies_ in
accor danc<=,‘g\/5\x!)ﬁ°t"’r‘1'1 ?ﬁr8°559éﬁgﬁngia%% fscbﬂtcf’iﬁlflgt e\?&FB&ﬁeaE%l FELEFeGe
el ectrode hy.SU y i 0 far. the second el.ectrode t hat
CseCthe Vol eBLBREY SEEER O PO i s " ERE BeEaRE R8I oae 20

becomes C%’?fp@’y prNQEgﬁﬂgcgééﬁﬂﬂ YoB %M@f‘é%h%@gfo&@#&ta&%m

i ncreases, the"feeding spged I ncreases. e carriage nov

processi ngra3eelsi @f 9heCONEELLSAdNR MMk ihBeche! e 1gikar ri age
4, that is, an on-off state of the carriage noving means 5 (see Fig.

2). Mre ecpegrkencall yo the wihrd i fgalitay @iedespiagesaetiosent on 90
makes a determ nation by conparing the el ectrode voltage val ue of the
first el ectrodéh@awiransmdimy froemssiagwekdthgn pp@erorsupylsy the
processing section 93 and the arc generation voltage value of the
first el edioesd@g2srepdasaft tee YIXeR 9erwngr age thecelontoadss th each
other. If the electﬁgde vol tage value is _equal to the arc generation

vol t age v3RE, 1EmetABVERBH PG pERRPYT S ilter #¥d e SRPERRI sERF NS 3,
ti 9A i st itted to th i i 5 that th
carri age MSESGeREERSeD TES CEHTBIT P ShEREote St BBATE A T on
tate. At L i % i .
state QGSQEEE?gg%gg%t5%@%??%5%#5é%?t%ﬁewgﬁa'ﬁ?géﬁ%gfﬁt$&§ng a

transmtted novene iS driven Ve

wel di ng cqreraicﬁag dlectrodén tﬁ&&%&d&d%%&gﬁ%ﬁﬁ R%iﬁ/lergg SEoEA 1y 9A

may he formed of a recordi ng nmedi um suc DD (hard

di sc). ThesiglgditRg POVEHA S&DEtYrddeCaS INGLICphrenNadBy s6Biqdfied
feedi ng processing section 9C, and the carriage novenent processing
secti on 9Bolmenegohlbfotwedenh dfhea wilak easicddadpenalngnehe dilage such
as a mcroconputer or a personal conputer. In addition to the

above- des&liegsadoder 2at upfl an arc is generated using the third

electrode 2¢ at the partially solidified molten pool formed
using the second electrode 2b (see Fig. 2). In addition, in
controlling the feeding speeds in the wire feeding
processing section 9C, a determination is maﬁe by comparing
the electrode voltage values transmitted from the welding
power supply processing section 9B, the initial voltage
values, the wire contact voltage value, and the arc
generation voltage values transmitted from the storage
section 9A with each other, wire feeding sSpeeds transmitted

from the storage section %A are selected, and the selected
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conponents, the nultiple-electrode one-side welding equi pnent may
include a slider 6 that controls displacement O the electrodes 2 in
the transverse direction YL fromthe welding line'V. The slider 6
noves the welding carriage 4 - 20 - in the transverse direction YL,
and includes a slider table 6a and a slider driving section 6b. The
slider table 6a is nounted to the supporting base 4a of the wel ding
carriage 4. The slider driving section 6b includes a notor that nobves
the slider table 6a in the transverse direction YL, and a position
det ect or, W§&eh £859aRT cPRRRIES aﬁﬁuﬁ?ﬂﬂﬂ@é@¢§dat§rth¢rﬁF%ﬁnﬁﬁﬁdkmgthe
not or . The dri,vi ng_amount_ of the notor detected by the position

det ect or PECEAQRENPL 18D ERR% H & Ffedidds SPERER }R thpd¥ixe H&sddddas
&P?eﬁffztn's‘%ﬁt‘i%%éd BLRET o A U e e Ve Bt AT P SRR TR
p e- e may
Vet hod of SEREIREN PF pF BEETBES 0t ‘Oe Ve CEPHIRg] BRI AREA T | Not
the arc s@.%maawﬁe ?Q@aqzhérbecr{@'etﬂe@t%oatee%iegge OPLT 3 £16 M %9
equi pnment according to the present . invention will be described wth
referencetbothegsnididldvdltage values, a feed stop command when the
electrode voltage values are equal to the wire contact
voltage values, and the ordinary speed when the electrode
voltage values are equal to the arc generation voltage
values.
Here, although the slow-down speed depends upon, for
example, the thicknesses of the weld materials W, it is 1/10
to 1/2 of the ordinary speed. The ordinary speed is the
speed used when the weld materizls W ére being welded.
Although the ordinary speed depends upon, for example, the
thicknesses of the weld materials W, it is 0.5 to 3 m/min.
The ordinary speed varies in accordance with the voltage
value so that the voltage wvalue at the electrode power
supply section 10b (for the second electrode), that is, the
voltage value of the wire serving as the second electrode 2b
becomes constant. More specifically, when the voltage value
increases, the feeding speed increases.
The carriage movement processing section 9D controls
the movement of the welding carriage 4, that is, an on-off

state of the carriage moving means 5 (see Fig. 2). More
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. The arc starting nethod of the multiple-el ectrode one-side wel ding
equi pnent according to the present invention includes the follow ng
first to fourth processes. The processes will|l hereunder be descri bed
taki ng as an exanple the case in which the nultiple-electrode
one-si de wel di ng equi prent includes three el ectrodes. Each structural
component of the nultiple-electrode one-side welding equi prent wll
be described with reference to Figs. 3 and 4. First Process: Step $1
In the first process, Step Si is perforned to set an arc generation

auxi | i ary FRAGHIG21dY  t hBef FREFLYR CIQRIETI PFOCERAINd s SACT 2RI R

el ectrode._ The arc, _generation auxiliary material nmay be either

manual |y JPRRR GrdBLEAMLIaL PR S SOTRRTITE GHS GARELAOREVELERTE ar y
ol cotr ode BAE & iR Be 1 S Ad ACBIR R Bl b b L ing
materi al | Lol ] | Sy o f OF
exanpl e, S@g‘ﬁ‘“ﬁ%ﬁﬁﬁﬁgggggéﬁ’hﬁ@ﬁ%ﬁ%ragﬁr %%Eg‘égﬁ g%r%%jf%ri al .

After ripRiditadeOfagkanBEernthei stead1dodey 23 keaHEned: 880F £6m dihe
ri pped steel wool i's pressed by a certain anmount, and its shape is

adj ust ed. sHiefage Becttieal onoeith Seddt esmreaed et waeneslBectbast

el ectrode 2a and the weld nmaterials W Thereafter, a weld start
button of wdlecagel dadgeedsi pgeal toitheressemnarativar ol begeelaliumg,
equi pnent 1. If, in Step $I, the arc generation auxiliary

mat eri al itheancyemensabpgedetransml ftgd dmary thee sportge npgctMmio3 s,
for exanple, a cut wire or iron powder is used as the arc generation
auxiIiary5ﬁ%ﬁéﬁpﬁm?tﬂﬁ§nt9hEh%o9%¥r%ﬁﬂﬁﬂ%PWﬂnﬂ:W@aﬂél5in§°e%%? 1

s Lurned on e are.gencratlop awd Llary ymef grlal o3 SUPPLLSS: co

the on state. At the carriage moving means 5, on the hasis
of the transmitted movement speed, the meotor Sb is driven to
move the welding carriage 4.

In the contrellex 9, the storage section %A may be
formed of a recording medium such as ROM, RAM, or HDD (hard
disc). The welding power supply processing section SB, the
wire feeding processing section 9C, and the carriage
movement processing section 9D may each be formed of a
processing/operational device such as a microcomputer or a
personal computer.

In addition to the above-described structural
components, the multiple-electrode one-side welding
equipment may include a slider 6 that controls displacement

oF the electrodes 2 in the transverse direction YL from the

welding line V. The slider 6 moves the welding carriage 4
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2a and the weld materials Wfroman arc generation auxiliary materi al
suppl ying section (not shown) provided near the first electrode 2a.
The supply anmobunt of the arc generation auxiliary material is
controlled by the controller 9. Second Process: Steps 52 to 55
In the second process, the first electrode 2a is caused to generate
an arc at the weld materials W and the welding carriage 4 is noved
i medi ately thereafter. Mre specifically, in the second process, a
Step S2 in which the power supply of the first electrode 2a is turned
on, a Ste@nSthentwanswersediimeafiathdlvni ead( inciudes eat shitter ajakile
started a Step 54 in which it is determ ned whether or not the arc
i s generaﬁédaﬁﬁ ghélifest deiving actien Shd aTheeplSier ntakieifa e

wel di ng carriage 4 st rts to nove are perforne In_.the Step 52, when
the power "SYBRES 5P RS SRPRRTIAREGARMAE O SDRUFRMEIER q%itp%wes#ep

e cot oo Bl SpoFSeble b tih b et atbfot By
the initiahovahtage &QM& &4 flgetﬂa r%n%%gggoggr%é%it?% Cagro de

stored int estorage secti on S transmt
power supplyiteehi aerdfeatf Oéuéﬂl%sf IS ten@bogel!, OdRA f a@&é@se awel di ng

power supply processing secti on

driving amount of the motor. The driving amount of the
motor‘detected by the position detector is transmiltted to
the storage section %A, and is stored as the position
coordinates of the electrodes 2 in the transverse direction
YL, The multiple-electrode one-side welding egquipment may
include four or more of the electrodes 2 (not shown),
Arc Starting Method of the Multiple-Electrode One-side
Welding Equipment

Next, the arc starting method of the multiple-electrode
one-side welding equipment according to the present
invention will be described with reference to Figs. 1 and 2.

The arc starting method of the multiple-electrode one-
side welding equipment accoxrding to the present invention
includes the following first to fourth processes. The
processes will hereunder be described taking as an example
the case in which the multiple-electrode one-side walding
equipment includes three electrodes. Each structural
component of the multiple-electrode one-side welding

equipment will be described with reference to Figs. 3 and 4,

- 271 -
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In the Step 53, after the initial voltage has been applied to the
first electrode 2a in the Step 52, the wire supplying section 3a (for
the first electrode) feeds the - 23 - wre serving as the first
el ectrode 2a at a predeterm ned speed. Here, the wire feedi ng speed
Is previously stored in the storage section 9A, and is transmtted to
the wire feeding section 3a (for the first electrode) fromthe wre
feedi ng processing section Sc. The wire serving as the first
electrode 2a is fed at the ordinary speed fromthe beginning, and is
not fed atFihet FRRHFSwn $56PdSat which the second el ectrode 2b and
the third el ectyode 20,%described | ater) are fed. This_is because,
since, in the P &PeptdZatsPTPFRSSy cs':g‘}‘ég]é"rﬂatlisoﬁ’eéﬁmqf‘?%r‘yo nferd™l is

fi | de.2 h ' ' Kk h
arc ia ShoTTC SRTTTRE e EOESASAREL MEEHTHAIE 30 (VA A Tel UREFEPTal W
if ot ' [ f . th ' : simlarly t
ngns;con %&%& :Sa}e a’zgggﬁén%hgl%?#(g&%%/ec rg%‘g%\éﬁét\ﬁ}r}? fgtradiyngo
speed of thacfifsly %Ja%%&riaiem@ HEYeP&&_OQﬁaﬁRHﬁg/r gagr faﬁggr%éelw?ﬂiew

speed, stoppage, and the ordinary speed in that !
sl ow down speed st ite thedbRar yesoeeth i | duharieuidaacbeidesesided.

The ordi nary speed neans the speed of the wires that are fed when the

wel d mat eraml srdVey ddatald ayde@nerated using the first electrode 2a.

If£, in Step S1, the arc generation auxiliary material
is manually set, the following are performed. That is, for
example, steel wool is used as the are generation auxiliary
material. After ripping, for example, the steel wool by a
required degree, the ripped steel wool is pressed by a
certain amount, and its shape is adjusted. Then, the steel
wool is interposed between the first electrode 2a and the
weld materials W. Thereafter, a weld sta;t button of the
welding equipment 1 is pressed, to start the welding
equipment 1.

If, in Step S1, the arc generation auxiliary material
is automatically set, the fcllowing are performed. That is,
for example, a cut wire or iron powder is used as the arc
generation auxiliary material. When the power supply of the
welding equipment 1 is turned on, the arc generation
auxiliary material is supplied between the first electrode
2a and the weld materials W from an arc generation auxiliary

material supplying section (not shown) provided near the

- 22 -
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In the Step 54, it is determ ned whether or not an arc is generated
using the first electrode 2a. If it is determined that an arc is
generated (Yes), the process proceeds to the next step. If it is
determ ned that an arc is not generated (110), the determ nation of
whet her or not an arc is generated using the first electrode 2a is
repeated. More specifically, the determ nation is perfornmed by
transmtting the el ectrode voltage value of the first electrode 2a in
t he el ectrode povwer suppléasection 10a (for the first el ectrode) and

the arc gdnieSht BIRFEPESgERval TRR FFHRRIGUSMPUSEOPEIERA 2R SRRA%Rdon
ti 9A t,h i { i t] D, db

compar ng YIS LAREY, POGETIE { Bt e o Soh&s, GORERBHLEE oA vol T age
| it t i t i ti aD.

Then 1t BETREA BEBERSR | B A T T P he o ¢ Jgenor At on

vol tage val ue, Thtrhs gei&idrigiesdskat an EEEsESeﬂ@@EE@é§d2£%j§%lahQEd

first electrode 2a (Yes). Hére, although the arc generation voltage

val ue deperdgenpoirel 8h &¥a@t eshd Rl inkkReSSes Wi 47E ¥4 Qrelding
materials W it is in the range of from20 to 60 V. This

det er m natdaawiagenat iki mbtred immddieteds ahetreafvekt ageowal ue. The
determ nation may be perfornmed using characteristic values that can
be used t #Pg¢cidigphdywhinhehe oveqmid grromessi s ag§hepas2din switirkashen
electric current value. In Step 55, the carriage noving neans 5 noves

t he wel di B§VEEr FRRPAY 4%t the pFieat alfate®@dgpeantht tepeed el oy SUeP
wel ding |ine.,V. re, .the, nove t speed of the welding carriage 4 is
previousIfBSﬁBrgggFﬁ Fﬁ%g%?ﬁw%égﬂg%éﬁiﬁh{§AFS§n61?§tF?§%sﬁ%lt to
the Carri%ggr%gﬁtng EE@BSSE Iﬁc%ﬂééﬁfiz is determined whether or not
the arc 1s generated at the first electrecde 2a, and a Step
S5 in which the welding carriage 4 starts to move are
performed,

In the Step 82, when the power supply of the welding
equipment 1 is turned on in the Step S1, the initial voltage
is applied to the first electrode 2a by the electrode power
supply section 10a (for the first electrode). Here, the
initial wvoltage value of the first electrode 2a is
previously stored in the storage section 92, and is
transmitted to the electrode power supply section 10a (for
the first electrode)} from the welding power supply
processing section $EB.

In the Step 83, after the initial voltage has been
applied to the first electrode 2a in the Step S2, the wire

supplying section 3a (for the first electrode) feeds the

- 23 -
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carriage novenent processing section 9D. Third Process: Steps 36 to
312 In the third process, at the second el ectrode 2b serving as a
trailed electrode of the first electrode 2a, an arc is generated at a
partially solidified nolten pool fornmed on the welding naterials W
using the first electrode 2a. Mire specifically, in the third
process, a Step 86 in which the position of the second el ectrode 2b
Is determned, a Step 37 in which the power supply of the second

el ectrode 2b is turned on, a Step 88 in which feeding of the wire
servi ng as¥ihe SCHMS @kedteodarsp ricctrpdeda ftSieprederarnined it
is determ ned ether or _not .the wire has copme into contact with_the
vel d mat er PBERAW HeER/ ithe pAZenfpedingotReed, 1% Gy yiowsayYwAFerReg el

Loodi 0 o chles s Sotinetan! 15300010 S SELL0P 20 ks BhgRPe0, o
i1 00, e PEGLd SACEAS 2B tng PR VBB LEe o
feeding processing section 9C.

The wire serving as the first electrode 2a is fed at
the ordinary speed from the beginning, and is not fed at the
slow-down speed at which the second electrode 2b and the
thirxd electrode 2¢ (described later) are fed. This is
because, since, in the first process, the arxrc generation
auxiliary material is set near the first electrode 2a, the
time it takes to generate the are is short and the wire does
not collide with the weld materials W even if the wire is
fed at the ordinary speed. However, similarly to the second
electrode 2b énd the third electrode 2¢, the wire feeding
speed of the first electrode 2a may be controlled to the
slow-down speed, stoppage, and the ordinary speed in that
order. Here, the slow-down speed and the ordinary speed
will hereunder be described. The ordinary speed means the
speed of the wires that are fed when the weld materials W
are being welded,

In the Step S84, it is determined whether or not an arc
is generated using the first electrode 2a. If it is

determined that an arc is generated (Yes), the process

proceeds to the next step. If it is determined that an arc

- 24 -
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In the Step 56, it is determ ned whether or not the second el ectrode
2b has reached the position of the partially solidified nolten pool
formed using the first electrode 2a. If it is determned that the
second el ectrode 2b has reached this position (Yes), the process
proceeds to the next step. In contrast, if it is determned that the
second el ectrode 2b has not reached this position (No), the

determ nation of the position of the second el ectrode 2b is repeated.
More specifically, the determnation is performed by transmtting the
el ect r ode oAk GenesaitginalVes; Bherdstemined ionopigehstber opr 90t and
the nolten pool position coqrdinates, previously stored in the

storage sdfitidhf & deRTRESR HETPEHPAGEPFoL 8L Fir e 3% 0 EePeRg Sy
[ h i th th t he w f eedi ' ti
50 P The "o siieals3RRTAR. (B checaultidrion T BRaBRREERTRES on ar e
itt ' Iyl t : det ect ed
byt he. podiaristf RARe] o LTEpEEME WoriIH el B2 EREDFape (D o0t

vel ding calTdAagddd 25N8R, tht Llecel&id TRARP RGN <£0PLGL NBE LS (£5:2

equal to the nolten _
the first electrode) and the arc generation veoltage value
previously stored in the storage section 9A to the carriage
movement Erocessing section 9D, and by comparing the
electrode voltage value and the arc generation voltage value
with each other at the carriage movement processing section
8D. Then, if the electrode voltage value is equal to the
arc generation voltage value, it is determined that an arec
is generated using the first electrode 2a (Yes). Here,
although the are generation voltage value depends upon, for
example, the thicknesses of the weld materials W, it is in
the range of from 20 to 60 V. This determinaticn is not
limited to the use of the voltage value. The determination
may be performed using characteristic values that can be
used to determine whether or not an arc is generated, such
as an electric current value.

In Step 85, the carriage moving means 5 moves the

welding carriage 4 at a predetermined movement speed along
the welding line V., Here, the movement speed of the welding

carriage 4 is previously stored in the storage section 93,

and is transmitted to the carriage moving means 5 fxom the

- 25 -
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pool position coordinates, it is determned that the second el ectrode
2b has reached the position of the partially solidified nolten pool
formed using the first electrode 2a (Yes). In the Step 57, the
el ectrode power supply section 10b (for the second el ectrode) applies
the initial voltage to the second el ectrode 2b. The initial voltage
val ue of the second electrode 2b is previously stored in the storage
section 19A, and is transmtted to the el ectrode power supply section
10b (for the second el ectrode) fromthe wel ding power supply

processi nFagaiBiggnmgpement. procegsing WaFdosSeDrhe wire feeding
section 3b (for the second el ectrode) feeds the wire serving as the
second el Exopegs: a Fe¥EP P sfReét2 hat is | ower than the

ordinary speed, _so that.it feeds the wire at the s]ow do eed.
2 though the: SFBAEEbWEGI T SHERIAS USER, SPEPRE,EIARHOUN Y

t hi ckness . I i (t o /1Q. 1/ e
ordi nary g%ggépb¥%3m§rgF%§#§a§%%%ﬁ¥%§kﬂ§g§t%ﬁe%lkéFdF%ag§$é§%m
mat eri al s |t i ; p r npl e,
The thi ckibeses o FRarag) o maray ara e el paLbe nd B
the sl ow GRmmesPeadtlE #EEAYhE Gnd Selii0\d walshg_t ehedripst heystorane
section 9A and is transmtted to the wire feeding section 3b (for

t he seconaagl ectrode) fromthe wire feeding processing section 9Cl
In the Step 59, it is determ ned whether or not the w re whose

f eedi ng has beM¥arstspeaifigalilyy pmetheushSréppHdcdss, corBramise in
contact with the partially solidified nolten pool formed using the
first el edti6deths PPELFIOR OKicihe Manand pdectredsi b hasdefsmminad
contact wiith the nolten Bool (Ye%%i t he process proceeds_to the next

step. In BontFRsE! 1P VEIFR o SMSTeFUPRAY Phethfr 8ererd teqidinde
i nt tact .with_th | t | .{No t.h term i f. whet h
1S con a6l U Lhs Rl gnpteled ) 0 SeLgEmillan o et ter
fepeatEd-SMQ%%ﬁgpgggé%gg%%gbn&*Eié%%fﬁa@ Bﬁtﬁgnshﬁrgg&f0£r§¥kﬁn@9 in

transmtting t
which it is determined whether or not the wire has come into

adan

contact with the weld materials W, that is, the molten pool,
a Step S10 in which the feeding of the wire serving as the
second electrode 2b is stopped, a Step S11 in which it is
determined whether or not an arc is generated using the
second electrode 2b, and a Step $12 in which feeding of the
wire serving as the second electrode 2b is started are
performed.

In the Step 56, it is determined whether or not the
second electrode 2b has reached the position of the
partially solidified molten pool formed using the first
electrode 2a. If it is determined that the second electrode

2b has reached this position (Yes), the process proceeds to

- 26 =
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- 28 - voltage value of the second electrode 2b in the el ectrode
power supply section 10b (for the second el ectrode) and the wire
contact voltage value previously stored in the storage section 9A to
the wire feeding processing section 9C, and by conparing the

el ectrode voltage value and the wire contact voltage value with each
other at the wre feeding processing section 9C. Then, if the

el ectrode voltage value is equal to the wire contact voltage val ue,

it is determned that the second el ectrode 2b has cone into contact
with the i1 &8XFosEePYesTn FRpkrasfindd tiffe 45 feternined stiiae the
partially soli%g;éed nol.ten pool, the wire contact voltage value is O

V. | FROeDdsedsosTade; AR BT FQeRariese SN PRBLEIR R sddind

el ect rOde)descte%ﬁn];%?.glnngft eevmpcgs?itsieorri”or}g t%se ts.re]gond electrode 2b is

repeated. Moxe specifically, the determination is performed
by transmitting the electrode position coordinates, stored
in the storage section 92, and the molten pool position
coordinates, previously stored in the storage section 9A, to
the wire feeding processing section $C, and by comparing
them with each other at the wire feeding processing section
9C. The electrode position coordinates in the storage
section SA are rewritten on the basis of the driving amount
of the motor S5b detected by the position detector 5c, that
is, the movement.amount of the welding carriage 4. Then, if
the electrode position coordinates are equal to the molten
pool position cecordinates, it 1s determined that the second
electrode 2b has reached the position of the partially
solidified molteﬁ pool formed using the first electrode 2a
(Yes) .

In the Step S7, the electrode power supply section 10b
(for the second electrode) apélies the initial voltage to
the second electrode 2b. The initial voltage value of the
second electrode 2b is previously stored in the storage
section 9A, and is transmitted to the electrode power supply
section 10b (for the second electrode) from the welding

power supply processing section 9B.

- 37 -
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second el ectrode 2b. Here, the wire feeding stop conmmand is
transmtted to the wire feeding section 3b (for the second el ectrode)
fromthe wire feeding processing section 9C In the Step S11, it
is determ ned whether or not an arc i s generated using the second
electrode 2b. If it is determned that -an arc is generated using the
second el ectrode 2b (Yes), the process proceeds to the next step. In
contrast, if it is determned that an arc is not generated using the

second of ct odg, 34 (il s deL s on of e or ot o
the ol ot rirold Blackhone) CELENT BAL Ol-L S QA TROSRY, Reppad tHI o

electrode poueircuBhy J8eq! Falalll fhola s saeoidurieehindgl and the

arc generation voltage value prev y stored Iin the storage section

9A to the ytdendwedigeed)’ 86csEhRJiteEtedd Ha AR BY GBAPILLWIdLRE
el ectrode voltage value and the arc generation voltage value with

each ot herspded he alitheubhedhagsDowc@swh NgpeaeT ide@ende. ubene, £ott hough

the arc generation voltage val ue depends upon, for exanple, the

t hi cknesseaxaniptehe thel dhigkpesaks ¥f the iweld omt2®ind s6@, Vit Thes1/10
to 1/2 of the ordinary speed. The ordinary speed is used
when welding the weld materials W. Although the oxdinary
speed depends upon, for example, the thicknesses of the weld
materials W, it is 0.5 to 3 m/min. Here, the slow-down
speed of the wire is previously stored in the storage
section 9A, and is transmitted to the wire feeding section
3b (for the second electrode) from the wire feeding
processing section 9C.

In the Step 859, it 1s determined whether or not the
wire whose feeding has been started in the previous Step S8
has come inte econtact with the partially solidified molten
proecl formed using the first electrode 2a. If it is
determined that the wire has come into contact with the
molten peol (Yes), the process proceeds to the next step.

In contrast, if it is determined that the wire has not come
intoc contact with the molten pool (No), the determination of
whether the second electrode 2b has come into contact with

the molten pool is repeated. More specifically, the

determination is performed by transmitting the electrode

- 28 =
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determnation is not limted to the use of the voltage value. The
determ nati on may be perforned using characteristic values that can
be used to determ ne whether or not an arc is generated, such as an
el ectric current val ue. In the Step 812, the wire feeding
section 3b (for the second electrode) feeds the wire serving as the
second el ectrode 2b at the ordinary speed. The ordinary speed varies
I n accordance with a variation in the voltage value so that the

second ol aiFale VARKE 8F ERECOMNN S baa®oh B AP ST o
the sec0ngao%ie%cfsaggggae%ﬁaﬂﬁfoﬁo{%@%e &snapsiééf:{gaé)%arﬁw%é he
| ue i ncreaSes, t re, the

vol tage v e feedi ng speed decreases.

ordinary sgeedcehthhe Woifahs PABM Yt obs0iedrbRelNen SiKE afierage
section 9A, and is transmitted to the wire féeding section 3b or

the seconcegitdenr ofeyof tha divee WidelifrRe ¢hridgcpeagsSseBEiGecia OrC by
By performng the aforenentioned Steps 86 to 812, the feeding speed
of the w remphxtingsthedelsctorde otdlachgen vialeef ehonhagwits emrstaages.
By this, an arc is reliably generated using the second el ectrode 2b
even at tRA@lgage ¥elyeswithi ¢idy odlarrtpsbe. wiresfesibne procesmdny e
an arc is generated until a wire cones into contact with-the weld

mat eri al s SREEERBL OFs, TRPAr t15I1Re SHSEFEPREIVRBFRER Pobke thedale is

fed at th%oslt ‘é*%?‘é@ gggggét S\?o OtnadgeStvaa %.e, it is determined that the

second electrode 2b has come into contact with the molten
pool (Yes). Here, since the wire contacts the partially
solidified molten pool, the wire contact veltage value is 0
V.

In the Step 510, the wire feeding section 3b (for the
second electrode) stops feeding the wire serving as the
second electrode 2b. Here, the wire feeding stop command is
transmitted to the wire feeding section 3b (for the second
electrode) from the wire feeding processing section 8C.

In the Step 511, it is determined whether or not an arc
18 generated using the second electrode 2b. If it is
determined that an arc is generated using the second
electrode 2b (Yes), the process proceeds to the next step.
In contrast, if it is determined that an arc is not
generated using the second electrode 2b {No), the
determination of whether or not an arc is generated using

the second electrode 2b is repeated. More specifically, the

- 29 -
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Fromimedi ately after the wire conmes into contact with the nolten
pool to when an arc is generated, the feeding of the wire is stopped.

Third Stage After the arc is generated, the wire is fed at the
ordinary speed that varies in accordance with the variation of the
vol tage value of the wire. Fourth Process: Steps 513 to 519 In

the fourth process, at the third electrode 2c serving as a trailed
el ectrode of the second electrode 2b, an arc is generated at a

Pt b Sl naf o h e PEnd O P L AR B, LAY LRLELIGNS
voltage value of the second electrode 2b in the electrode
power supply section 10b (for the second electrode) and the
arc generation voltage value previcusly stored in the
storage section 85A to the wire feeding processing section 8¢,
and by comparing the electrode voltage value and the arc
generation voltage value with each other at the wire feeding
processing section 9C. Here, although the arc generation
voltaga.value depends upon, for example, the thicknesses of
the weld materials W, it is from 20 to 60 V. This
determination 1s not limited to the use of the voltage value.
The determination wmay be performed using characteristic
values that can be used to determine whether or not an arc
is generated, such as an electric current value.

In the Step 812, the wire feeding section 3b (for the
second electrode) feeds the wire sexving as the second
electrode 2b at the ordimary speed. The ordinary speed
varies in accordance with a varxiation in the voltage value
so that the voltage value at the electrode power supply
section 10b (for the second electrode), that is, the voltage
value of the wire sexrving as the second electrode 2b becomes
constant. More specifically, when the voltage value
increases, the feeding speed decreases. Here, the ordinary
speed of the wire is previously stored in the storage

section 92, and is transmitted to the wire feeding section
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2b. More specifically, in the fourth process, a Step 513 in which the
position of the third electrode 2c is determned, a Step S14 in which
the power supply of the third electrode 2c is turned on, a Step 515
in which feeding of the wire serving as the third electrode 2c is
started, a Step 516 in which it is determ ned whether or not the wire
has conme into contact wwth the nolten pool, a Step 517 in which the
feeding of the wire serving as the third electrode 2c is stopped, a

Step 518 i g i i t : LG:LS generated
usi ng the %}%;A@dé%ﬂeﬁcet r%ggﬁg%%ﬁggg&%fe?ﬁgl}@n% %Qﬁf%fegéééng of the

Wi re serviggodssdify idddtdotl eetrode 2c is started are perforned. The
Steps 513 to 519 performon the third electrode 2c the operations

that are perfoEgegeefiokReéngecenada fdaaidradendd ShepBesst 9ssHh, the312.
Therefore, the description thereof wll be omtted. In the Steps 513
to Si?, thitesling rgpeedofetheuppry skeat i on fed tie ainecbilddé pownehe
supply section 10c (for the third electrode), the wire feeding
section i sfekhowing thyeg s§agesti oRy3ehisoran Rra Hisr dedi.eblyode), and
the nolten pool is formed using the second el ectrode 2b. By

per f or m ngd&MHMEFafiest ARG Sheds8repd Shetlrasm 2k emeadi flespeed of
the wire that _Jis.fed is.cantrolled in the above-described three

st ages. ij?¥ﬁ¥§1%¥1%ﬁ%}qlgnglPﬁgFﬁng% ated using the third

el ectrode 2c e*&gsgnsgggepartially - 32 -

Before an arc is generated until a wire comes into
contact with the weld materials W, that is, a partially
solidified molten pool, the wire is fed at the slow-down
speed.

Second Stage

From immediately after the wire comes into contact with
the molten pool to when an arc is generated, the feeding of
the wire is stopped.

Third Stage

After the axc is generated, the wire is fed at the
ordinary speed that varies in accordance with the wvariation
of the voltage value of the wire.

Fourth Process: Steps 813 to 819

In the fourth process, at the third electroda 2c¢
serving as a trailed electrode of the second electrode 2b,
an arc is generated at a partially solidified molten pool

formed on the welding materials W using the second electrode

- 31 .
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solidified nolten pool. Al t hough, in the foregoing description
the arc starting nethod of the welding equi pnment including three

el ectrodes is described, the above-described arc starting nmethod can
be used even in wel ding equi pnent including four or nore el ectrodes.
More specifically, after the Steps $13 to 819 in the fourth process,
the sane operations perforned in Steps 813 to 819 are perforned on a
fourth el ectrode and follow ng el ectrodes (not shown). - 33 - WHAT
'S CLAI MER S 1. An arc starting nmethod of nultiple-el ectrode
one-si de weldi ng equi pnent for perform ng arc wel ding on weld

More specifically, in the fourth process, a Step 512 in
which the position of the third electrode 2¢c is determined,
a Step S14 in which the power supply of the third electrode
2c is turned on, a Step 815 in which feeding of the wire
serving as the third electrode 2c is started, a Step S16 in
which it is detérmined whether or not the wire has come into
contact with the molten pool, a Step 517 in which the
feeding of the wire serving ag the third electrode 2c is
stopped, a Step 518 in which it is determined whether or not
an arc is generated using the third electrode 2c,.and a Step
519 in which feeding of the wire serving as the third
electrode 2c is started are perxrformed.

The Steps 513 to S19 perform on the third electrode 2¢
the operations that are performed on the second electrode 2b
in the Steps S6 to S12. Therefore, the description thereof
will be omitted. 1In the Steps S13 to S19, the electrode
power supply section is the electrode power supply section
10¢ (for the third electrode), the wire feeding section is
the wire feeding section 3c (for the third electrode), and
the molten pool is formed using the second electrode 2b.

By performing the aforementioned Steps S6 to §19, the
feeding speed of the wire that is fed is controlled in the
above-described three stages. By this, an are is xeliably

generated using the third electrode 2¢ even on the partially

- 392 -
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materials using two or nore el ectrodes nounted to a wel ding carri age,
the el ectrodes being wres that are fed, the nethod conprising: a
first process of setting an arc generation auxiliary material at a
first electrode serving as a | eading el ectrode anobng the two or nore
el ectrodes; a second process of causing the first electrode to
generate an arc at the weld materials and causing the wel di ng
carriage to nove imedi ately thereafter; and a third process of

control | i ngn M i€ f LENASehNnLRE €€ Stages including a first stage, a
second stage, and a t |r§ sPagef wherein, in the first stage, a

second el ect [ ode ch@¥hN0: AStRe [#GHd ML BELL048e0hnt Nend 1AL

el ectrode anong the two or nore ectrddes is Caused to generate an
arc at a parddwingy reehiod birednavké i M Ul ignEd aARcLiaing! ghree
materials using the first electrode, and the wire serving as the
second el exigamimdes fieddabcaibeédy- tihevaispecdiddmtibed hovestiheingn
ordi nary speed before the arc is generated until the wire serving as
t he secondnafifmst sde beomesdi avencimtwelding reaquipmeartt iatlyding i fhdxr ed
nol ten pool ,

or more electrodes. More specifically, after the Steps S13
to 819 in the fourth process, the same operations pexformed
in Steps S13 to S19 are performed on a fourth electrode and

following electrodes (not shown).
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- 34 - wherein, in the second stage, the feeding of the wire serving
as the second electrode is stopped fromimredi ately after the wire
serving as the second el ectrode cones into contact with the partially
solidified nolten pool to when the arc is generated, and wher ei n,
in the third stage, after the arc is generated, the wire serving as
the second electrode is fed at the ordinary speed that varies in
accordance with a variation in a voltage value of the wire serving as
t he secondygghectg MED 1g.2- 1he arc starting nethod according to
Claim1, erein three or nore of the el ectrodes are used, and
wherein the arc starting nethod further conprises a fourth process of
causing a third el ectrode and/or a follow ng el ectrode or follow ng

el ectrodes serwvi.ng ms aricaiskagt ehgCheé s F nhhieigaenad el @6 08ke -
anong the three or nore electrodes to generate arcs at partially

sol i di fi edsidé twel.durod edapmethtofoirhperebeinimd exidalvieldingg onewpedt i ve

pirecedi ng el ectrodes of the third electrode and the foll ow ng

el ect rode BatehEId|vaithEws ot moteselantrodes omuroidd g Beweildgngf

the wires serving as the third electrode and the follow ng el ectrode

or the fol Fd%FiREe, the electrodes being wires that are fed, the
method comprising:

a first process of setting an arc generation auxiliary
material at a first electrode serving as a leading electrode
among the two or more electrodes;

a second process of causing the first electrxode to
generate an arc at the weld materials and causing the
welding carriage to move immediately thereafter; and

a third process of controlling wire feeding in three
stages including a first stage, a second stage, and a third
stage,

wherein, in the first stage, a second electrode sexrving
as a trailed electrode of the fixst electrode among the two
or more electrodes is caused to generate an arc at a
partially solidified molten pool formed on the weld
materials using the first electrode, and the wire serving as
the second electrcde is fed at a slow-down speed that is
lower than an ordinary speed before the arc is generated

until the wire serving as the second electrode comes into

contact with the partially solidified molten pool,
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el ectrodes in the three stages including the first to third stages. -
35 - 3. Multiple-electrode one-side welding equi prent for
performng arc welding on weld materials, conprising: a plurality of
el ectrodes; an el ectrode power supply section that supplies
power to the el ectrodes; a wre feeding section that feeds wires
serving as the el ectrodes; a welding carriage to which the

el ectrodes are nounted; carriage noving neans for noving the wel ding

carriage Al ong.,g WSEH' “Qn'é Hcddie MBIAL Maher ieal 85, 8"Gs he 1?51 e
control I er incl'ud &4 wel di ng power suppl'y processing secfion
controls téE%d%ﬂﬁﬂé§3%@E|bﬁéoh8 é0€ctrode is stopped from immediately
after the wire serving as the second electrode comes into
contact with the partially solidified molten pool to when
the arc is generated, and
wherein, in the third stage, after the arc is generated,
the wire serving as the second electrode is fed at the

ordinary speed that varies in accordance with a variation in

a veltage value of the wire serving as the second electrode.

2. The arc starting method according to Claim 1,
wherein three or more of the electrodes are used, and

wherein the are starting method further comprises a
fourth process of causing a third electrode and/or a
following electrode or following electrodes serving as
trailed electrodes of the second electrode among the three
or more electrodes to generate arcs at partially solidified
melten pools formed on the weld materials using respective
Preceding electrodes of the third electrode and the
following electrode or the following electrodes, and of
controlling feeding of the wires serving as the third
electrode and the following electxode or the following
electrodes in the three stages including the first to third

stages.
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el ectrodes, a wire feeding processing section that controls feeding
speeds of the wires, and a carriage novenent processing section that
controls novenent of the welding carriage, wherein the wire
feedi ng processing section perfornms the control in three stages
including a first stage, a second stage, and a third stage,

wherein, in the first stage, the wire feeding processing section
causes a next one of the electrodes in relation to a | eadi ng one of

the el ectrodes 40 gfNesate alesifodd chAdAt a3nbl dihl gDl f60

pool fornmed on the weld materials using the | eading”on

el ect r odespepfishriaus esrd R 1WinG 88 Weld mMecdFaEXlecrip@iginkhe
electrodes in - 36 - relation to the | eading one of the el ectrodes

to be fed at aasipdwrdddmyspeedlédiatodess ] ower than an ordinary speed
before the are is generated until the wire serving as the next one of
t he el ect r odes atoggsctrpdecpavartsupply tsestiant takky sepplted i wolver
nol ten pool, wherein, in the second stage, the wire feeding
to the electrodes;
a wire feeding section that feeds wires serving as the
electrodes;
a welding carriage to which the electrodes are mounted;
carriage moving means for moving the welding carriage
along a welding line of the weld materials; and
a controller including a welding power supply
processing section that controls the power supplied to the
electrodes, a wire feeding processing section that controls
feeding speeds of the wires, and a carriage movement
processing section that controls movement of the welding
carriage,
wherein the wire feeding processing section performs
the control in three stages including a first stage, a
gsecond stage, and a third stage,
wherein, in the first stage, the wire feeding
processing section causes a next one of the electrodes in
relation to a leading one of the electrodes to generate an
arc at a partially solidified molten pool formed on the weld

materials using the leading one of the electrodes, and

causes the wire serving as the next one of the electrodes in

- 36 -

¥ 38/ 44




T1=01-213 10 39PN, BPEERT AREeEd UREWENAP TER YUBT=Ni U FBY829 75/

processi ng section causes the feeding of the wire serving as the next
one of the electrodes to be stopped fromimediately after the wire
serving as the next one of the electrodes cones into contact with the
partially solidified nolten pool to when the arc is generated, and
wherein, in the third stage, after the arc is generated, the wire

f eedi ng processing section causes the wire serving as the next one of
the electrodes to be fed at the ordinary speed that varies in

accordanceeWsithon ¥ar tRéi Ddadihdg oHd To@(th\éabmecefom@ b Nee SEIA iaRJ aaS
t he next one of the electrodes. - 37
slow-down speed that is lower than an ordinary speed before
the arc is generated until the wire serving as the next one
of the electrodes comes into contact with the partially
solidified molten pool,
wherein, in the second stage, the wire feeding
processing section causeg the feeding of the wire serving as
the next one of the electrodes to be stopped from
immediately after the wire seyxving as the next one of the
electrodes comes into contact with the partially solidified
molten pool to when the arec is generxated, and
wherein, in the third stage, after the arc is generated,
the wire feeding processing section causes the wire gexving
as the next one of the electrodes to be fed at the oxdinaxy
speed that varies in accordance with a variation in a
voltage value of the wire serving as the next one of the

electrodes.
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